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Summary

A series of computations has been made to produce the

equilibrium temperature and gas composition for ASTM

Jet A fuel and dry air. The computed tables and figures

provide combustion gas property data for pressures from

0.5 to 50 atmospheres and equivalence ratios from 0 to

2.0. Only sample tables and figures are provided in this

report. The complete set of tables and figures is provided

on four microfiche films supplied with this report.

This report presents tables and figures for the

combustion gas properties of ASTM Jet A fuel and dry

air for pressures from 0.5 to 50 atmospheres, inlet-air

temperatures from 250 to 1150 K, and equivalence ratios

from 0 to 2. Only sample tables and figures are provided

in this report. The complete set of tables and figures is

provided on the four microfiche films supplied with this

report.

Procedure

Introduction

A series of computations was made to determine the

equilibrium properties of combustion gas products
resulting from the combustion of ASTM Jet A fuel and

dry air. During combustion research it is important that

the properties of combustion gases be readily available
and in a form that is convenient and useful to the

designer and researcher.

In the past, the combustion gas properties of gas

turbine fuels as well as a variety of other hydrocarbon

fuels have been computed and reported (refs. 1 to 5).

These reports have been used extensively at NASA and

throughout industry. The computational schemes that

have been developed over the years by Huff, Gordon,

Zeleznik, and McBride (refs. 6 to 8) form the basis for

these reports and have been used to compute combustion

gas properties for a wide spectrum of fuel and oxidant

combinations. Often, however, the tables and charts have

not been prepared for specific fuels. For example, the

data of reference 5 are in a tabular form for hydorgen-

carbon (H/C) ratios of 1.7, 2.0, and 2.1 for a range of

assigned pressures, temperatures, and fuel-air mixtures.

The data in this report also include combustion

thermodynamic properties for a range of inlet-air

temperatures, but the data herein are plotted to facilitate

their use. The resulting figures have proven to be
extremely useful in combustion research, and copies of

such figures have been prepared for a wide variety of

fuels. Because of the numerous requests for these figures

as well as the interest in high pressure combustion

research (ref. 9), we have decided to prepare a new series

of figures and tables and extend the applicable range of
the parameters covered.

The computations for this report were performed using

the NASA Lewis chemical equilibrium computer

program documented in reference 8 by Gordon and

McBride. The computational method uses a free energy

minimization method assuming all gases are ideal and

interaction among phases can be neglected. The possible

products of reaction are Ar, C (graphite), CH 4, CO,

CO2, H, HOE, H E, H20(1 ), H20, N H3, N, NO, NO2, N2,

O, OH, and 0 2. These data, the atomic weights, and

physical constants are the same as those used in reference
5.

The computations presented in this report were made

for ASTM Jet A and dry air. ASTM Jet A is a kerosene-

type commercial grade aviation fuel. The molecular

hydrogen-carbon ratio of 1.9067 and lower heat of
combustion of 18 600 Btu/lb used in the computations

were average values obtained from the analysis of several

fuel samples.
Charts of various useful combustion gas properties

were also generated and plotted using computer

programs. In the past, these figures had to be generated
by crossplotting values from the tables. It was possible to

avoid the manual crossplotting of tabular data by having

the computer calculate the desired values for a given set

of input parameters. For example, the plots in figure I are

of equilibrium combustion temperature generated over a
range of inlet-air temperatures, pressures, and fuel-air

ratios. This was done by selecting the final equilibrium

combustion temperature, assigning a pressure and fuel-

air ratio, and then computing, in an iterative manner, the

required value of inlet-air temperature. These computed

values were then stored as a data set and figures were

produced by the computer. In regions where the results

became highly nonlinear, additional computations were



performedinorderto presentthecomputedresultswith
thesamelevelof accuracy.A carefulexaminationof
theseregionsshowsthatthecurvefit consistsof very
short linear segments.In a similar fashion, an
appropriateiterativeprocedurewasusedto producethe
othercombustiongaspropertyfigures.

Results

The computation procedure was used to produce the

tables and the figures that are presented with this report.

The major portion of the information is included on the
four microfiche films enclosed at the back of this report.

Only sample tables and figures are shown and discussed

within the report.

Tabular Listing

The computations are listed in tabular form on the

microfiche. Table l(a) is a copy of a typical listing of the

combustion gas properties and species. Included in each

table are the following:

(1) The case number and description of reactants, the

oxidant-fuel weight ratio (O/F), the fuel-air weight ratio

(F/A), the percent fuel, and the equivalence ratio, _,
which is the ratio of the F/A value to the stoichiometric

F/A value, are included. The variation or change in case

number has been used to specify a different inlet-air

temperature; e.g., case 1 (shown) is 250 K; case 3 is 600

K; case 7 is 1150 K.

(2) Combustion gas properties:

(a) Equilibrium temperature, T, K and *F

(b) Density, p, g/cc

(c) Molecular weight, M

(d) Specific heat (at constant pressure), Cp,
cal/g-K

(e) Isentropic exponent, 7 (s) (as defined in

ref. 8)

(f) Sonic velocity, m/sec
(3) Mole fractions of the various combustion gas

species are given when the concentration is equal to or
greater than 5 parts per million by volume (ppm).

The listing at the beginning of table I(a) is the input
information on the fuel and oxidant. Listed are, from left

to right, the fuel and oxidant atomic formulas, the weight
fraction of each component, the heats of formation, the

inlet temperature (fuel was introduced at 298 K and air

for case 1 is 250 K), and the density of the fuel in the last

column. This is a typical input listing used by Gordon in

reference 5. Table I(a) lists the gas properties and species
concentrations for 1820 different combinations of

parametric conditions. The parameters and values used
are as follows:

(1) Combustion pressure, atm: 0.5, 1, 1.5, 2, 3, 4, 6,

10, 15, 20, 30, 40, 50

(2) Inlet air temperature, K: 250, 400, 600, 800, 1000,
1100, 1150 (case numbers 1 through 7,

respectively)

(3) Equivalence ratio, _o: 0.1, 0.2, 0.3, 0.4, 0.5, 0.6,
0.7, 0.8, 0.85, 0.9, 0.95, 1.0, 1.05, 1.10, 1.15, 1.2,

1.4, 1.6, 1.8, 2.0
Information contained in table I(a) has been used to

generate figures 1, 2, 3, and 6.
Table I(b) lists the combustion gas properties for

different combinations of parametric conditions. These

tables were computed by assigning pressure, temperature,
and fuel-air ratio and then performing iterative

calculations to obtain equilibrium composition and

properties. The parameters used are the following:
(1) Pressure, atm: 0.5 to 50 (in steps as indicated

previously)
(2) Temperature, K: 300 to 2800 in 100 K increments

(3) Fuel-air ratio (weight): 0.000 to 0.100 in increments
of 0.010

Information contained in table I(b) has been used to

generate figures 4 and 5.

Graphical Presentations

Some typical figures have been included to illustrate

the nature of the figures available on the included

microfiche. Table II is a listing of the parameter

variations and the range of computed gas properties for

each of the six figures presented herein. Figure 1 gives

computed values showing the effect of varying the inlet-

air temperature, fuel-air ratio, and combustion pressure

on equilibrium gas temperature. This figure covers

pressures from 4 to 50 atmospheres. Figures at lower

pressures, 0.5 to 4 atmospheres, are available on the
microfiche.

Figure 2 is similar to figure 1 except that the
equilibrium temperature is plotted as a function of fuel-

air ratio for various values of inlet-air temperature at a

single specified level of combustion pressure; in this case,

1 atmosphere.
Figure 3 is similar to figure 2 except that temperature

rise values are plotted versus fuel-air ratio for a range of

inlet-air temperatures, again at the 1-atmosphere pressure

level. Curves at other pressure levels are to be found on
the microfiche.

Figure 4 presents the variation in the isentropic

exponent 7 (ref. 8) as a function of the mixture

temperature for various values of fuel-air ratio at single
values of combustion pressure; again, at the

l-atmosphere pressure level. For the purposes of this

report, mixture temperature and equilibrium temperature

may be used interchangeably.



Figure5 presentsthevariationin mixturemolecular
weightasa functionof mixturetemperaturefor various
fuel-airratiosat specifiedlevelsof combustionpressure.

Figure 6 presentsthe relationshipbetweenthe
computedequilibriumtemperatureasa functionof the
initialtemperaturefor variousvaluesof theequivalence
ratio(_)at specifiedpressurelevels.

Summary of Results

Advanced computational schemes have been used to

produce a series of tables and figures specifically for the

combustion properties of ASTM Jet A fuel and dry air.

Complete tabular listings and graphical representations

are provided on the four enclosed microfiche.

Lewis Research Center

National Aeronautics and Space Administration

Cleveland, Ohio
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Figure Fuel-air
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(d)
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(f)

(8)

(h)

(i)

O)

(k)

(t) _ ,

(m)

(Fuel-air

ratio)/

(stoichiomet ric

fuel-air

ratio),

¢

........ 250-1150 500-2600 ...... 0.5_,.0

........ 2600-1600 ...... 0.54.0

........ 500-2700 ..... 4.0-50.0

........ 2700-1600 ...... 4.0-50.0

........ 250-1200 250-2580 ...... 0.5

........ 250-2630 ...... 1.0

........ 250-2650 ...... 1.5

........ 250-2670 ...... 2.0

........ 250-2690 ...... 3.0

........ 250+2705 ..... 4.0

........ 250-2730 ..... 6.0

........ 250-2755 ...... 10.0

........ 250-2775 ...... 15.0

....... 250-2780 ...... 20.0

...... 250-2800 ...... 30.0

........ 250-2815 ...... 40.0I r

........ _ 250-2830 ...... 50.0

........ 25o-12oo ......... 0-2000 0.5

............. 0-2025 1.0

........ 0-2030 1.5

............ 0-2040 2.0

................ 0-2045 3.0

................. 0-2050 4.0

................. 0-2060 6.0

................. 0-2070 I0.0

.............. 0-2080 15.0

.............. 0-2085 20.0

.............. 0-2090 30.0

........ _ I ......... 0 2095 40.0

................. 0 2098 50.0

.......................... 0,5

............................ I.0

........................... 1.5

............................... 2.0

.............................. 3.0

............................. 4,0

......................... 6,0

............................ 10.0

............................... 15.0

.............................. 20.0

............................. 30.0

............................. 40.0

...................... 50.0

......................... 0.5

.................... 1.0

....................... 1.5

................... 2.0

................ 3.0

.......................... 4,0

.......................... 6.0

.................... I0.0

.......................... 15.0

....................... 20.0

........................ 30.0

........................... 40.0

....................... 50.0

[ o io-,.oo I 250-1250

TABLE II.--LISTING OF PARAMETER VARIATIONS FOR FIGURES 1 to 6

Initial Equilibrium Temperature Combustion Mixture
temperature, temperature, rise, pressure, temperature,

K K K, atm K

kelvins

7($) Molecular

weight

300-2800 1.400- I. 134 ........

1.400-1.139 ......

1.400-1.143 ........

1.400-1.146 ........

1.400- 1.149 ..........

1.400-1.151 ..........

1.400-1.156 ..........

1.400-1.160 ..........

1.400-1.165 ..........

1.400-1.168 ..........

1.4oo-1.172 .........

_V 1.400-1.175 .....
1.4_O-1.178 ..........

300-2800 ......... 28.97-27.60

.......... 28.97-27.60

......... 28.97 27.62

........ 28.97-27.76

- -- 28.9%28.00

.......... 28.97 28.00

.......... 28.97 28.06

........ 28.97-28.21

..... 28.'.)7-28.30

-- 28,97-28.35

....... 28.97-28.42

.......... 28.97-28.50

.......... 28.97-28.50
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INITIAL TEHPERATURE VS. FUEL-AIR RATIO FOR VARIOUS EQUILIBRIUH TEHPERATURES 
JET-A FUEL EQUILIBRIUM TEMPERATUREp K LOW RANGE (.5 TO ~ ATM) 
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Figure 1(8) FUEL/AIR RATIO 



EQUILIBRIUM TEMPERATURE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 

JET-A FUEL PRESSURE= 2 ATM. 
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EQUILIBRIUM TEMPERATURE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 

JET-A FUEL PRESSURE=30 ATM. 
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EQUILIBRIUM TEMPERATURE RISE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 

2200 
JET-A FUEL PRESSURE= 3 ATM. 
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EQUILIBRIUM TEMPERATURE RISE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 
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MOLECULAR ~EIGHT VS. MIXTURE TEMPERA:URE FOR VARIOUS FUEL-AIR RATIOS 
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EQUILIBRIUM TEMPERATURE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 
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EQUILIBRIUM TEMPERATURE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 
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EQUILIBRIUM TEMPERATURE RISE VS. F/A FOR VARIOUS VALUES OF INITIAL tEMPERATURE 
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EQUILIBRIUM TEMPERATURE RISE VS. F/A fOR VARIOUS VALUES OF INITIAL TEMPERATURE 
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Frgure 6(B) INITIAL TEMPERATURE9 K 
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EQUILIBRIUM TEMPERATURE VS. FVA FOR VARlOUS VALUES OF INITIAL TEMPERATURE 
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EQUILIBRIUM TEMPERATURE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 

JET-A FUEL PRESSURE: 50 ATM. 
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EQUILIBRIUM TE~PERATURE RISE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 
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ISENTROPIC EXPONENT VS. MIXTURE TEMPERATURE FOR VARIOUS FUEL-AIR RATIOS 
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ISENTROPIC EXPONENT VS. MIXTURE TEMPERATURE FOR VARIOUS FUEL-AIR RATIOS 
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MOLECULAR HEIGHT VS. MIXTURE TEMPERATURE FOR VARIOUS FUEL-AIR RATIOS 

JET-A FUEL PRESSURE= 1 ATM. 
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MOLECULAR ~EIGHT VS. MIXTURE TEMPERATURE FOR VARIOUS FUEL-AIR RATIOS 
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EQUILIBRIUM TEMPERATURE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 

JET-A FUEL PRESSURE= 6 ATM. 
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EQUILIBRIUM TEMPERATURE RISE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 
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FUEL/AIR RATIO 

EQUILIBRIUM TEMPERATURE RISE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 
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t igure Lf(B) MIXTURE TEMPERATURE9 K 

ISENTROPIC EXPONENT VS. MIXTURE TEMPERATURE FOR VARIOUS FUEL-AIR RATIOS 
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Figure Lf(h) MIXTURE TEMPERATUREg K 

ISENTROPIC EXPONENT VS. MIXTURE TEMPERATURE FOR VARIOUS FUEL-AIR RATIOS 
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Ftgure 5(b) MIXTURE TEMPERATUREg K 

MOL.ECULAR WEIGHT VS. MIXTURE TEMPERATURE FOR VARIOUS FUEL-AIR RATIOS 
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MOLECULAR HEIGHT VS. MIXTURE TEMPERATURE FOR VARIOUS FUEL-AIR RATIOS 
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EQUILIBRIUM TEMPERATURE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 
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ISENTROPIC EXPONENT VS. MIXTURE TEMPERATURE FOR VARIOUS FUEL-AIR RATIOS 
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ISENTROPIC EXPONENT VS. MIXTURE TEMPERATURE FOR VARIOUS FUEL-AIR RATIOS 
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MOLECULAR ~EIGHT VS. MIXTURE TEMPERATURE FOR VARIOUS FUEL-AIR RATIOS 
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HOLECULAR ~EIGHT VS. HIXTURE TEHPERATURE FOR VARIOUS FUEL-AIR RATIOS 

~ ~ ~ 
"-

~ 
~ 

~ 
~ 

\ 

\ 

\ 

600 800 1000 1200 1't-00 1600 1800 2000 2200 

MIXTURE TEMPERATURE9 K 

PRESSURE= 30 ATMo 

FU EL/ ~IR RAT 10 - r---~ ~ 
~ ~ ~ ~ 

\ ['\\ ~ I\. ~ 
\\ ~ 1\\ 

1\ \ ~ ~\ \ 
\ \\ 1\\ 1\ \ 
\ _\~ ~ 1\\ 

1\ \ \\ \' 
\ \ \ \\ 
\ \ 1\ \ 

Ii \ \\ 
\ \ \ 
\ \ \ 
\ \ \ 

\ \ 
1\ \ 
\ \ 
\ \ 
\ 
\ 

1\ 
1 
j 
\ 
\ 
\ 

2't-OO 2600 2800 



2700 

2600 

2500 

2'1-00 

2300 

2200 

2100 

~. 

'" 2000 
W 
Q:: 
::::) 1900 

I-
<I: 

1800 a:: 
W 
a.. 1700 
:L 
W 
I- 1600 

:L 
::::) 1500 
I--i 

Q:: 
CO 1'1-00 
I--i 

-.J 
1300 

I--i 

::::) 
(3 

1200 
W 

1100 

1000 

900 

800 

700 

600 

500 

EQUILIBRIUK TEKPERATURE VS. INITIAL TEKPERATURE FOR VARIOUS VALUES OF PHI 

JET-A FUEL (STOIC. F/A= 0.0&82 .. 0) 

-
~ -::::... -

~ f..---- ---::: ----- -
~ ---==- ------ - ~ --:: ~ - ~ PH) f..--- ~ - ~ ---- -

~ -:: - ---r-- - ---~ - ~ --- V- - ---~ 
0 . .2.§. 
~ - -- - ~ - - -- -r-- ....- ~ ....- V-- -- ~ 

r- --- --- ---- ....-
~ O.j§. - --- -- --- -- L--:: - -- ---- - ---r-- ..... 

~ -- V-....-
~ -- --- ---- ---- -- -- ~ ----I----- ----v--- o .].§. ---- -- :---- -- -------- -- ~ ....- ---- -- L------" ---- ~ ...-

-- ~ -- v--- -- ----- ------ v--- L------" ------ "lEI.. -- .....-- -- ....-- .---,..------ -~ 

~ --- -- V-- ~ -- ,..------ -- -- v------ O.~ -- .---L------" 
--"" ----- l.-----' V -- v------- -- ---- ------- -- -- --O.~ 

------ -- ----- --"" :.-- -- ---- -- v--- -- .--------
~ -- ofo V-- -- ---- --~ -- ---V -- V V .---

------
V __ f-

---- -- --I--
----

0.' ---- --- ---- --V 
1---- -----

--I-- V --I-- V -- O~ V -- --- ------------ --" --------------- .---
V --- - ·V -- V ,....-

V -- ------------
--10- V --10-O.~ 

-----
.,....-

~ -- ------------

--

------
~ ..... 

V --I-- --I---- ,~O V~ ,....- ~ f- / 
--- ~ --10- ------ " V 

------ -----
--I--

------------ --" ----...... 9·~~-- / I--

-------------- ---- ~~ 
------------ --__ f-

~ -- -- V 

------ --" 
/ 

V O.~ --- V 

----------- --------
:.- .---, 

V -- f- / 
----

I-- O.~ 
f- V " 

V 
--------V ---

PRESSURE= 3 ATMa 

~ --::::: 
--:::: 

--:::::: l.----:-:: 
-:: r--_ ----~ --- - -- - ---- ~ --- --- - V--- ~ 

----
..... 

v--- ---- ----- ~ L------" --.,........ 
V -- L------" -- ---v----V --L------" ---- v------I--
I--

--------v---- --
------------

--I--

-- V --I--

----V --
------------ ---- .---/ --10- .,....-

/ --------
V 

-

250 300 350 '1-00 '1-50 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 

Figure 6(e) INITIAL TEMPERATURESl K 



EQUILIBRIUM TEMPERATURE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 
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EQUILIBRIUM TEMPERATURE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 
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EQUILIBRIUM TEMPERATURE RISE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 
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EQUILIBRIUM TEMPERATURE RISE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 
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ISENTROPIC EXPONENT VS. MIXTURE TEMPERATURE FOR VARIOUS FUEL-AIR RATIOS 
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MOLECULAR WEIGHT VS. MIXTURE TEMPERATURE FOR VARIOUS FUEL-AIR RATlOS 
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MOLECULAR HEIGHT VS. MIXTURE TEMPERATURE FOR VARIOUS FUEL-AIR RATIOS 
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EQUILIBRIUM TEMPERATURE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 
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EQUILIBRIUM TEMPERATURE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 
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EQUILIBRIUM TEMPERATURE RISE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 
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EQUILIBRIUM TEMPERATURE RISE VS. F/A FOR VARIOUS VALUES OF INITIAL TEMPERATURE 

2200 
JET-A FUEL PRESSURE: 30 ATM 0 

2100 

2000 

1900 

1800 

1700 

1bOO 

1500 

~ 1't00 

0\ 

W 1300 
(f) -CY 1200 

W 
CY 1100 
::J 
~ 

<I: 1000 
CY 
W 
0... 900 
~ 
W 
~ 800 

700 

bOO 

I NIT I Al IEMPE RATUR I=g K 
~o ::/ / Ij.~ ~ 

// / ~o;;---~ ~~ -:::-
I~ ~ 

7 Lao ~ ~ ~ -.. 
~ 800 ~ 

~ ~ ~ 
7 90n --........ 

~ ~ ~ V-- 1000 r---. ~ 

~ ~ V V 1100 """'-
~ ~ 88 ~ ~ V-- 1200 --t---.. 

~ ~ ~ V ~ -r---. ~ ~ I- ~ 

Ih ~ ~ V ~ 

A ~ ~ V 

~ W V 
j 

~ ~ ~ 
A ~ ~ 

j ~ ~ 
/A W 

A • ~ ~ ~ -J, '//, f/// 

~ 
500 

'tOO 

300 

200 

100 

V a 
.000 .005 .010 .015 .020 .025 .030 .035 .0't0 .0't5 .050 .055 .0bO .065 .070 .075 .080 .085 .090 .095 

Figure 3(k) FUEL/AIR RATIO 



ISENTROPIC EXPONENT VS. MIXTURE TEMPERATURE FOR VARIOUS FUEL-AIR RATIOS 
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MOLECULAR HEIGHT VS. MIXTURE TEMPERATURE FOR VARIOUS FUEL-AIR RATIOS 
JET-A FUEL PRESSURE= 't ATM. 
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C 1.000000 H 1.'30&&'3'3 0.000000 0.000000 0.000000 100.00000000 -505'3.80 L 2'38.150 F 0.80700 
AR 1.000000 ~.OOOOOO 0.000000 0.000000 00 0.000000 0.01285800 0.00 G 250.001 0 0.00000 
C 1.000000 0 2.000000 0.000000 0.000000 00 0.000000 0.0004%00 0.00 G 250.001 0 0.00000 
N 2.000000 0.0000(10 0.000000 o.ooooeo 00 0.000000 0.755252% 0.00 G 250.001 0 0.00000 
0 2.000000 0.000000 0.000000 0.000000 00 0.000000 0.231432'37 0.00 G 250.001 0 0.00000 

CASE= Off'=; '& .3400 F/A= 0.00&82 PERCENT FUEL = 0.&778 PHI= 0.1000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44. I 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T, DEG K 537.4 537.4 537.4 537.4 537.4 537.4 537.4 537.4 537.4 537.4 537.4 537.4 ~]7.4 
T, DEG F 507.& 507.& 507.& 507.& 507.& 507.& 507.& 507.& 507.& 507.& 507.& 507.& -507.& 
RHO, G/CC J.2845-4 &.5&'30-4 '3.853&-4 1.3138-3 1 . '3707-3 2.&27&-3 3.'3414-3 &.%'31-3 ') .853&-3 1.3138-2 I . '3707-2 2.&27&-2 3.2845-2 
M, MOL WT 28.%& 28.%& 28.%& 28.%& 28.%& 28.%& 28.%& 28.%& 28.%& 28.%& 28.%& 28.%& 28.%& 
CP, CALlIGIIKI 0.2501 0.2501 0.2501 0.2501 0.2501 0.2501 0.2501 0.2501 0.2501 0.2501 0.2501 0.2501 0.2501 
GAMMA 151 1.3780 1.3780 1.3780 1.3'80 1.3780 1.3750 1.3780 1.3780 1.3780 1.3780 1.3780 1.3780 1.3780 
SON VEL,I1/SEC 4&1.0 4&1.0 4&1.0 4&1.0 4&1.0 4& 1.0 4& 1.0 4&1.0 4&1.0 4&1.0 4&1.0 4&1.0 4&1.0 

MOLE FRACTIONS 
AR 0.00'32& 0.00'32& 0.00'32& 0.00'32& 0.00'32& 0.00'32& 0.00'32& 0.00'32& 0.00'32& 0.00'32& 0.00'32& 0.00'32& 0.00'32& 
CO2 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 
H2O 0.01343 0.01343 0.01343 G.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01:143 0.01343 0.01343 
1~2 0.775&5 0.77%5 0.77%5 0.77%5 0.77%5 0.77%5 0.77%5 0.77%5 0.775&5 0.775&5 0.77%5 0.775&5 0.77%5 
02 0.18727 0.18727 o. 18""7~7 0.18727 0.18727 0.18727 0.18727 0.18727 0.18727 0.18727 0.18727 0.18727 0.18727 

CASE= O'F= 73.2700 F/A= 0.013&5 PERCENT FUEL= 1.34&4 PHI= 0.2000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T. DEG K 801.'3 801.'3 80, .'3 801.'3 801.'3 801.'3 801.'3 801.'3 801.'3 801.'3 801.'3 801.'3 801.'3 
T. DEG F '383.7 '383.7 '383.7 '383.7 '383.7 '383.7 '383.7 '383.7 '383.7 '333.7 '383.7 '383.7 '383.7 
RHO, G/CC 2.2011-4 4.4023-4 &.&034-4 8.804&-4 1 .3207-3 1.7&0'3-3 2.&414-3 4.4023-3 &.&034-3 8.804&-3 1 .3207-2 1.7(,0'3- ? 2.2011-2 
M, MOL HT 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 
CP, CALIIGIIKI 0.2&81 0.:>&81 0.2&81 0.2&81 0.2&81 0.2&81 0.2&81 0.2&81 0.2&81 0.2&81 0.2&81 0.2&81 0.2&81 
GAMMA 151 1 .3" 3'3 I. ,43'3 1 .343'3 1.343'3 1.343'3 1 .343'3 1.343'3 1.343'3 1.343'3 1.343'3 1.343'3 1.343'3 1.343'3 
SON VEL,M/SEC 55&.2 5%.2 55&.2 5%.2 ~%.2 55&.2 55&.2 5%.2 5%.2 5%.2 5%.2 55&.2 55&.2 

MOLE FRACTIONS 
AR 0.00'320 0.00'320 0.00'320 0.00'320 0.00'320 0.00'320 0.00'320 0.00'3?0 0.00'320 0.00'320 0.00'320 0.00'320 0.00'320 
CO2 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 
H2O 0.02&b'3 0.02bb'3 0.02&&'3 0.02&&'3 0.02&&'3 0.02&&'3 0.02&&'3 0.02&&'3 0.02&&'3 0.02&&'3 0.02&&'3 0.02&&'3 0.02&&'3 
N2 0.77047 0.77047 0.77047 0.77047 0.77047 0.77047 0.77047 0.77047 0.77047 0.77047 0.77047 0.77047 0.77047 
02 O. 1&535 0.1&535 0.1&535 0.1&535 0.1&535 0.1&535 0.1&535 O. 1&535 0.1&5,5 0.1&535 0.1&535 0.1&535 0.1&535 



CASE= 2 OIF= 15.4253 FIA= 0.0&483 PERCENT FUEL= &.0882 PHI= 0.~500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 22&~.5 228~.4 2300.1 2307.3 231&.~ 2323.2 2331.& 2341.1 2348.0 2352.4 2358.1 23&1.8 23&4.4 
T, OEG F 3&25.5 Je,&1.2 3&80.5 3&~3.4 3710.& 3722.1 3737.1 3754.4 37&&.& 3774.& 3784.~ 37~1 .5 37%.3 
RHO, GICC 7.707&-5 1 .5305-4 2.28&8-4 3.0412-4 4.54&3-4 &.0480-4 ~.0451-4 1.5024-3 2.2482-3 2.~~30-3 4.4805-3 5.%&4-3 7.4511-3 
M, MOL WT 28.708 28.751 28.774 28.7~0 28.810 28.824 28.842 28.8&3 28.877 28.887 28.8~~ 28.~07 28.~13 
CP, CAlli G I I K I 0.5&73 0.5330 0.5147 0.5025 0.48&2 0.4754 0.4&12 0.4448 0.4331 0.4254 0.4155 0.40~0 0.4044 
GAMMA lSI 1.1712 1.1784 1.1828 1.1658 1 .1~01 1 .1~32 1 .1~75 1.2027 1.20&8 1 .20~5 1.2133 1.2158 1.2177 
SON VEL, MI SEC 877 .4 883.3 88&.& 888.1 8~2.1 8~4.2 8~7. 1 ~OO.& ~03.2 ~05.0 ~07.3 ~08.8 ~O~.~ 

MOLE FRACTIONS 
AR o .008&€- 0.008&~ 0.00870 0.00870 0.00871 0.00871 0.00872 0.00872 0.00873 0.00873 0.00874 0.00874 0.00874 
CO 0.01273 0.01080 o .00~74 0.OCQQ2 0.00805 0.00740 0.00&53 0.00554 0.00483 0.0043& 0.0037& 0.00337 0.0030~ 
CO2 0.112~~ 0.11511 0.11&27 0.1170& 0.11812 1).11884 0.11~78 0.1208& 0.121&4 0.12215 0.12280 0.12323 0.12353 
H 0.0005& 0.00040 ~.00033 0.00028 0.00023 0.00020 0.0001& 0.00012 O.OOOO~ 0.00008 0.0000& 0.00005 0.00004 
H2 0.00237 0.001~7 0.0017? 0.0~1&1 0.on142 0.00130 0.00114 0.000~5 0.00082 0.00074 0.000&3 0.00057 0.00052 
H2O 0.11478 0.115&7 0.11&15 0.11 &47 0.11&~0 0.11718 0.11755 0.117~8 0.11828 0.11848 0.11873 0.118~0 0.II~02 
NO 0.00385 0.00387 0.00388 0.00388 0.00387 0.00387 0.0038& 0.00385 0.00383 0.00382 0.00381 0.00380 0.0037~ 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 
N2 O. 724~3 0.72&01 O. 72&5~ 0.72&~~ 0.72751 0.7278& 0.72832 0.72885 0.72~23 0.72~48 O. 72~80 0.73000 0.73015 
a o .OOO&~ 0.00053 0.00J45 0.00040 0.00034 O. 00030 0.00025 0.00020 0.00017 0.00015 0.00012 0.00011 0.00010 
QH 0.00432 0.0038& 0.0035~ 0.00341 0.00317 0.00300 0.00277 0.00250 0.00230 0.0021& 0.001~8 0.0018& 0.00177 
02 0.0140~ 0.01308 0.01254 0.01217 0.011&7 0.01135 0.010~2 0.01042 0.01007 0.00~85 0.00~5& 0.00~37 0.00~24 

CASE= 2 OIF= 14.&540 FIA= 0.0&824 PERCENT FUEL= &.3881 PHI= 1.0000 
P, ATM 0.5000 1.0000 1.5C)0 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2l3.~ 440.~ 587.8 734.8 
T, OEG K 22~8.1 2320.& 2332. ~ 2341.4 2352.7 23&0.4 2370.7 2382.8 23~1.8 23~7 .7 2405.& 2410.~ 2414.7 
T, DEG F 3&7&.8 3717.3 373~ .& 3754.8 3775.2 378q.0 3807.E. 382~.4 3845.5 385&.2 3870.4 387~.q 388&.8 
RHO, GICC 7.580E.-5 1 .5040-4 2.24E.0-4 2. ~858-4 4.4&Oq-4 5.~3Iq-4 8.8&5q-4 1.4715-3 2.2004-3 2.n7q-3 4.37~~-3 5.82~4-3 7.2771-3 
M, MOL WT 28. ~qO 28.E.38 28.&E.5 28.E.83 28.707 28.723 28.745 28.771 28.7qO 28.803 28.820 28.831 28.83q 
CP, CAlli G I I K I 0.&0&3 0.5710 0.5521 0.53~4 0.522E. 0.5114 0.4%& O.47Q5 0.4&71 0.458~ 0.4402 0.4411 0.435q 
GAMMA 151 1.1&4E. 1.1711 1.174q 1.1777 1.1815 1.1841 1.187q 1.lq2~ 1.1%1 1.IQ8E. 1.2020 1.2044 1.20E.2 
SON VEL,r11SEC 882.2 888.3 8Ql .7 8Q4.0 8~7.3 8Q~.5 Q02.5 QO&.2 ~OQ.O ~10.8 ~13.4 ~15.1 ~1E..4 

MOLE FRACT IONS 
AR 0.008&1 0.008&3 0.008&4 0.008&4 0.008&5 0.008&5 0.008E.E. 0.008&7 0.008E.7 0.008E.8 0.008&8 0.008E.~ 0.008E.~ 
CO 0.0IQ2~ 0.0171& 0.015% 0.01513 0.01400 0.01323 0.01218 0.010Q3 O.OOq~~ 0.00~37 0.00853 0.007Q7 0.00755 
CO2 0.11207 0.11442 0.11574 0.11E.~5 O.I17QO 0.11875 0.11QQO 0.12127 0.1222Q O. 122~7 0.1238Q 0.12450 0.124~5 
H 0.00082 O.OOOE.O 0.00050 0.00044 0.0003E. 0.00032 0.0002E. 0.00020 O.OOOIE. 0.00014 0.00011 0.00010 O.OOOO~ 
H2 0.003&8 0.00320 0.002~4 0.0027& 0.00252 0.0023E. 0.00215 0.001~0 0.00173 O.OOIE.l 0.00145 0.00135 0.00127 
H2O 0.11871 0.11~7& 0.12033 0.12071 0.12123 0.12157 0.12203 0.12257 0.122% 0.12321 0.12355 0.12378 0.123Q4 
NO 0.00320 0.00313 0.00307 0.00303 0.002% 0.002Ql 0.00282 0.00271 0.002E.2 0.00255 0.00244 0.00237 0.00231 
N2 O. 7IQQ~ 0.72121 O. 721~1 0.72238 0.72303 0.72347 0.72407 0.72478 0.72530 0.725&& 0.72&13 0.72&45 0.72&E.8 
0 o .000E.4 0.00048 0.00041 0.0003& 0.00030 0.0002& 0.00021 0.00017 0.00013 0.00012 O.OOOO~ 0.00008 0.00007 
OH 0.00433 0.00384 0.0035& 0.0033& 0.00310 0.002~2 0.002&7 0.00238 0.0021& 0.00201 0.00182 O.OOI&Q 0.0015Q 
02 o .008&~ 0.00757 0.00E.Q4 0.00&52 0.005Q5 0.0055& 0.00504 0.00443 0.003Q8 0.003&8 0.0032Q 0.00303 0.00284 



C 1.000000 H 1.'l0&&'l'l 0.000000 0.000000 0.000000 100.00000000 -505'l.80 L 2'l8.150 F 0.80700 
AR 1.000000 0.000000 0.000000 0.000000 00 0.000000 0.01285800 0.00 G 800.000 0 0.00000 
C 1.000000 0 2.000000 0.000000 0.000000 00 0.000000 0.0004%00 0.00 G 800.000 0 0.00000 
N 2.000000 0.000000 0.000000 0.000000 00 0.000000 0.755252% 0.00 G 800.000 0 0.00000 
0 2.000000 0.000000 0.000000 0.000000 00 0.000000 0.231432'l7 0.00 G 800.000 0 0.00000 

CASE= 0/F=14&.3400 F/A= 0.00&82 PERCENT FUEL= 0.&778 PHI = 0.1000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P. PSIA 7.3 14.7 22.0 2'l.4 44.1 58.8 88.2 147.0 220.4 2'l3.'l 440.'l 587.8 734.8 
T, DEG K 1050.5 1050.5 1050.5 1050.5 1050.5 1050.5 1050.5 1050.5 1050.5 1050.5 1050.5 1050.5 1050.5 
T, DEG F 1431.2 1431.2 1431.2 1431.2 1431.2 1431.2 1431.2 1431.2 1431.2 1431.2 1431.2 1431.2 1431.2 
RHO, G/CC 1.&802-4 3.3&03-4 5.0405-4 &.7207-4 1.0081-3 1.3441-3 2.01&2-3 3.3&04-3 5.0405-3 &.7207-3 1.0081-2 1.3442-2 1.&802-2 
M, MOL WT 28.%& 28.%& 28.%[, 28.%[, 28.%[, 28.%[, 28.%& 28.%[, 28.%[, 28.%[, 28.%[, 28.%& 28.%& 
CP, CAl! 1G 11K I 0.2783 0.2783 0.2783 0.2783 0.2183 0.2783 0.2783 0.2783 0.2783 0.2783 0.2783 0.2783 0.2783 
GAMMA 151 1.3271 1 .3271 1.3271 1.3,"'\"71 1.3271 1.3271 1.3271 1.3271 1.3271 1.3271 1.3271 1.3271 1.3271 
SON VEL, M/SEC [,32.& &32.[, &32.[, [,32.& [,32.[, [,32.[, &32.& &32.[, [,32.[, &32.[, &32.& &32.& &32.& 

MOLE FRACTIONS 
AR 0.00'l2& 0.00'l2& 0.00'l2& 0.00'l2& 0.00'l2& 0.00'l2& 0.00'l2& 0.00'l2[' 0.00'l2[' 0.00'l2[' 0.00'l2[' 0.00'l2[' 0.00'l2[' 
CO2 0.0143'l 0.0143'l 0.0143'l 0.0143'l 0.0143') 0.0143') 0.0143'l 0.0143'l 0.0143') 0.0143') 0.0143,) 0.0143'l 0.0143'l 
H2O 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 
NO 0.0000[, 0.0000[, 0.0000& 0.0000[, 0.0000[, 0.0000& 0.0000[, 0.0000[, 0.0000& 0.0000[, 0.0000& 0.0000[, 0.0000& 
N02 0.00000 0.00000 O.OOJGO 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00C01 
N2 0.77%2 0.77%2 0.77%2 0.775&2 0.77%2 0.77%2 0.77%2 0.77%2 0.77%2 0.77%2 0.77%2 0.77%2 0.77%2 
02 0.18724 0.18724 0.18724 0.18724 0.18724 0.18724 0.18724 0.18724 0.18724 0.18724 0.18723 0.18723 0.18723 

CASE= O/F= 73.2700 F/A= 0.013[,5 PERCENT FUEL= 1.34&4 PHI= 0.2000 
P, ATM 0.5000 1.0000 1.5C)0 2.0000 3.0000 4.0000 [,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2').4 44.1 58.8 88.2 147.0 220.4 2l3.') 440.'l 587.8 734.8 
T, DEG K 1282.& 1282.& 1282.& 1282.& 1282.[, 1282.[, 1282.& 1282.& 1282.[, 1282.& 1282.[, 1282.& 1282.& 
T, DEG F 184').0 184').0 184').0 184').0 184'l.0 184').0 184'l.0 184'l.0 184').0 184').0 184').0 184').0 184'l.0 
RHO, G/CC 1.37&2-4 2.7523-4 4.1285-45.5047-4 8.2570-4 1.100')-3 1.[,514-32.7523-3 4.1285-3 5.5047-3 8.2571-3 1.100')-2 1.37&2-2 
M, MOL WT 28.%8 28.%8 28.%8 28.9£'8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 
CPo CAl! IGIIKI 0.2')17 0.2'l17 0.2'l17 0.2')17 0.2')17 0.2')17 0.2'l17 0.2')17 0.2'l17 0.2')17 0.2'l;7 0.2')17 0.2'l17 
GAMMA lSI 1.3075 1.3075 1.3075 1.3075 1.3075 1.3075 1.3075 1.3075 1.3075 1.3075 1.3075 1.3075 1.3075 
SON VEL, MI SEC [,')3.8 &')3.8 [,')3.8 &')3.8 [,')3.8 &'l3.8 [''l3.8 &')3.8 &')3.8 &')3.8 &')3.8 [,')3.8 &'l3.8 

MOLE FRACTIONS 
AR 0.00'l20 0.00')20 0.00'l20 0.00'l20 0.00')20 0.00')20 0.00'l20 0.00')20 0.00')20 0.00')20 0.00')20 0.00'l20 0.00'l20 
CO2 0.0282'l 0.0282'l 0.0282') 0.0282') 0.0282') 0.0282') 0.0282') 0.0282') 0.0282') 0.0282') 0.0282'l 0.0282') 0.0282'l 
H2O 0.02&&'l 0.02&[,') 0.02&&') 0.02&~,) 0.02['[''l 0.02[,&') 0.02&&') 0.02&&') 0.02[,&') 0.02&&'l 0.02&[,') 0.02[,&') 0.02&&') 
NO 0.00034 0.00034 0.00034 0.00034 0.00034 0.00034 0.00034 0.00034 0.00034 0.00034 0.00034 0.00034 0.00034 
N02 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00002 
N2 0.77030 0.77030 0.77030 0.77030 0.77030 0.77030 0.77030 0.77030 0.77030 0.77030 0.77030 0.77030 0.77030 
OH 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.1&518 0.1[,518 0.1&518 0.1&518 0.1[,518 0.1[,518 0.1&517 0.1&517 0.1[,517 0.1[,517 0.1&517 0.1&51[, 0.1&51b 



CASE= 5 O/F= 15.4253 F/A= 0.0,,483 PERCENT FUEL= ".0882 PHI= 0.9500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 ".0000 10.000 15.000 20.000 30.000 40.000 50.000 
p, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T, DEG K 2487.2 2521.9 2541.5 2555.1 2573.7 258".5 2;;04.1 2,,25.2 2,,41.1 2,,51.9 2""".5 2"lb.4 2,,83.7 
T, DEG F 4017.3 4079.7 4115.0 4139.4 4173.0 41%.1 4227." 42"5.,, 4294.2 4313.7 4340.0 4357.7 4371.0 
RHO, G/CC ".9293-5 1 .3705-4 2.0429-4 2.7122-4 4.0447-4 5.3714-4 8.0135-4 1 .3270-3 1.9809-3 2.,,325-3 3.9315-3 5.22",,-3 ".5189-3 
M, MOL lH 28.285 28.3,,0 28.403 28.433 28.473 28.501 28.539 28.585 28.,,19 28.E.43 28.,,74 28.,,% 28.712 
CP, CAlIlGllKI 0.7711 0.7200 0.b923 O. "73E. 0.b485 0.,,315 0.,,088 0.58:0 0.5,,21 0.5487 0.5309 0.5189 0.5100 
GAMMA 151 1.1470 1.152" 1 .1559 1.1584 1 .1,,18 1.1,,43 1.1E.78 1 .1;24 1.17E.0 1.17£1', 1.1823 1.1849 1.18E.9 
SON VEL ,MISEC 915.8 923.1 927.4 930.3 934.4 937.3 941.3 94" .1 949.9 91)~.5 9%.1 958.5 %0.4 

MOLE FRACTIONS 
AR 0.00855 0.00857 0.00859 0.00859 a.OOSE.l 0.008,,2 0.008E.3 0.008,,4 0.008E.5 0.008"E. 0.00S"7 0.008E.7 0.008,,8 
CO 0.0307'3 0.02802 0.02,,38 0.02",2 0.02358 0.02243 0.02082 0.01883 0.01729 0.01b23 0.01477 0.01378 0.01303 
CO2 0.09308 0.0%18 0.09801 0.09~30 0.10111 0.10239 0.10417 0.10"3,, 0.10805 0.10921 0.11080 0.11189 0.11271 
H 0.00253 0.001% ~.001"7 0.00149 0.0012" 0.00111 0.00093 0.00074 0.000,,1 0.00053 0.00044 0.00038 0.00034 
H02 0.00000 0.00000 0.00000 O.onOOl 0.on001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00575 0.00507 0.004,,8 0.00442 0.0040E. 0.00381 0.00348 0.00308 0.00279 0.00259 0.00232 0.00215 0.00202 
H2O 0.10594 0.10758 0.10850 O. 10~13 0.10999 0.11058 0.11138 0.11234 0.11305 0.11354 0.11418 0.114b2 0.11494 
NO 0.00711 0.00729 0.00737 0.00742 0.00748 0.00751 0.00754 0.00755 0.00755 0.00754 0.00751 0.00749 0.0074E. 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.71259 0.71441 0.71345 0.71~17 0.71717 0.7178" 0.71881 0.719% 0.72084 0.72144 0.72225 0.72280 0.72322 
0 0.00278 0.00225 0.00197 0.00179 0.001% 0.00141 0.00121 0.00100 0.00085 0.0007E. 0.000E.5 0.00057 0.00052 
OH 0.00974 0.00903 0.008,,0 0.00829 0.0078" 0.00754 0.00711 0.00E.57 0.00E.14 0.00585 0.00545 0.00517 0.004% 
02 0.02113 0.01%4 0.01877 0.0181" 0.01732 0.01,,73 0.01591 0.01492 0.0141E. 0.01%4 0.01294 0.0124E. 0.0,2' 1 

CASE= 5 O/F= 14.E.540 F/A~ 0.0E.824 PERCENT FUEL= ".3881 PHI= 1.0000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 E..OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T. DEG K 2504.5 2540.8 2%1.3 2575." 2595.3 2E.08.9 2"27.E. 2,,50.2 2",,7.4 2679.2 2,,95.1 270b.0 2714.2 
T, DEG F 4048.4 4113.7 4150.7 417".4 4211.8 423".3 42,,9.9 4310." 4341. " 43E.2.8 4391.5 4411.2 4425.9 
RHO, G/ec b.8489-5 1 .3540-4 2.0179-4 2.b785-4 3.9932-4 5.3020-4 7.9077-4 1 .3089-3 1 .9533-3 2.5952-3 3.8744-3 5.1493-3 ".4211-3 
M, MOL ).IT 28.151 28.229 28.274 28.305 28.347 28.37" 28.41b 28.4,,5 28.502 28.527 28.5Gl 28.585 28.E.02 
CP, CAlIlGllKI 0.7999 0.7473 0.7189 0.,,998 0.b741 0.b%7 0.b335 0.E.Ob3 0.58,,1 0.572& 0.5545 0.5424 0.5134 
GAMMA 151 1.1450 1.1503 1.1535 1.1558 1.1590 1.1E.14 1 .1 b4 7 1.1E.89 1.1723 1 .1747 1.1781 1.1805 1.1823 
SON VEL, MISEC 920.3 927.8 932.1 935.1 939.3 942.2 94".3 951.2 955.1 957.7 %1.4 %3.9 %5.8 

MOLE FRACTIONS 
AR 0.00848 0.00851 0.00852 0.00853 0.00854 0.00855 0.008% 0.00858 0.00859 0.008E.0 0.008,,1 0.008,,1 0.008b2 
CO 0.03777 0.03501 0.03337 0.03220 0.03054 0.0293" 0.02771 0.02%5 0.02404 0.02292 0.02138 0.02031 0.01950 
CO2 0.09158 0.094b9 0.0%54 0.0978E. 0.09971 0.10102 0.1028" 0.10514 0.10b92 0.10815 0.10985 0.11103 0.11192 
H 0.00309 0.00242 0.00208 0.00187 0.001,,0 0.00142 0.00121 0.00097 0.00082 0.00072 O.OOObO 0.00052 0.00047 
HD2 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00734 0.00,,59 O.OObl" 0.00587 0.0054" 0.00519 0.00481 0.0043" 0.00402 0.00379 0.00348 0.00327 0.00312 
H2O 0.1092~ 0.11107 0.11208 0.11277 0.11373 0.11438 0.11527 0.11 &34 0.11714 0.117,,8 0.11841 0.11890 0.11'327 
NO 0.00E.42 0.00E.51 0.00E.54 0.00&55 0.00,,54 0.OOC,52 0.00,,48 0.00,,40 0.00&31 0.00E.23 0.00,,11 0.00&01 0.005'33 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 
N2 0.7072& 0.70920 0.71030 0.71108 0.71215 0.71290 0.71394 0.71521 0.7~&18 0.71,,85 0.71778 0.71841 0.71890 
0 0.002&b 0.00214 0.0018& 0.001,,9 0.0014" 0.00131 0.00112 0.00091 0.00077 0.000,,8 0.00057 0.00050 0.00045 
OH 0.00980 0.0090E. 0.008bl 0.00829 0.00783 0.00751 0.00705 0.00b48 0.00,,03 0.00573 0.00530 0.00500 0.00478 
02 0.01E.33 0.01481 0.01393 0.01330 0.01244 0.01183 0.01099 0.009% 0.00918 0.00%4 0.00790 0.00740 0.00703 



C 1.000000 H I. ~O&&~~ 0.000000 0.000000 0.000000 100.00000000 -505~.80 L 2~8. 150 F 0.80700 
AR 1.000000 0.000000 0.000000 0.000000 00 0.000000 0.01285800 0.00 G 1150.000 0 0.00000 
C 1.000000 0 2.000000 0.000000 0.000000 00 0.000000 0.0004%00 0.00 G 1150.000 a 0.00000 
N 2.000000 0.000000 0.000000 0.000000 00 0.000000 0.755252% 0.00 G 1150.000 0 0.00000 
0 2.000000 0.000000 0.000000 0.000000 00 0.000000 0.231432~7 0.00 G 1150.000 0 0.00000 

CASE= 0/F=14&.3400 F/A= 0.00&82 PERCENT FUEL= 0.&778 PHI= 0.1000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 (,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 1380.7 1380.8 1380.8 1380.8 1380.8 1380.8 1380.8 1380.8 1380.8 1380.8 1380.8 1380.8 1380.8 
T, DEG F 2025.& 2025.7 2025.7 2025.7 2025.7 2025.7 2025.7 2025.7 2025.7 2025.7 2025.7 2025.7 2025.7 
RHO, G/CC 1 .2783-4 2.5%(,-4 3.834~-4 5.1132-4 7.&&~7-4 1.022(,-3 1 .533~-3 2.5%(,-3 3.834~-3 5.1132-3 7.&(,~8-3 1.022&-2 1.2783-2 
M, MOL WT 28.%(, 28.%& 28.%& 28.%& 28.%& 28.%(, 28.%& 28.%(, 28.%& 28.%(, 28.%(, 28.%7 28.%7 
CP, CALlIG 11K 1 0.2~2& 0.2~25 0.2~25 0.2~25 0.2~25 0.2~25 0.2~25 0.2~25 0.2~25 0.2~25 0.2~25 0.2925 0.2~25 
GAMMA lSI 1.30G3 1.30&4 1.30(,4 1.30~4 1.30b4 1.30b4 1.30b4 1.30b4 1 .~Ob4 1.30(,4 1.30b4 1.30(,4 1.30(,4 
SON VEL ,M/SEC 71~.5 71~.(' 71~.(' 71~.(, 71~." 71~.(' 71~.b 719.b 71~.b 7H.(, 71~.(, 71~.(' 71~.(' 

MOLE FRACTIONS 
AR 0.00~2(' 0.00~2(' 0.00~2(' 0.0092(, 0.00~2(' 0.00~2(' 0.OO~2b 0.00~2(' 0.0092(, 0.00~2(' 0.00~2(' 0.00~2(' 0.00~2(' 
CO2 0.0143~ 0.0143~ 0.0143~ 0.ilI43~ 0.0143~ 0.0143~ 0.0143~ 0.01439 0.0143~ 0.0143~ 0.0143~ 0.0143~ 0.0143~ 
H2O 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.013"3 0.01343 0.01343 0.01343 
NO 0.000(,(, 0.000(,(, 0.000(,(, O.OOOb(' O.OOOb(' 0.000(,(, 0.000(,(, 0.000(,(, 0.000(,(, 0.0000(, 0.000(,(, 0.000(,(, 0.000(,(, 
N02 0.00000 O.onooo O.OOOGI 0.00001 0.00001 o 00001 0.00001 0.00002 0.00002 0.00002 0.00003 0.00003 0.00003 
N2 0.77531 0.7,531 0.77531 0.77531 0.77531 0.77531 0.77531 0.77531 0.77531 0.77531 0.77531 0.77531 0.77531 
OH 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
02 O. 18('~3 o .18('~3 0.18('~3 O. 18b~3 o .18b~3 O. 18('~3 O. 18('~3 0.18('~2 0.18(,92 0.18('~2 O.18('~1 0.18('~1 O. 18('~1 

CASE= O/F= 73.2700 F/A~ 0.013(,5 PERCENT FUEL= 1.34(,4 PHI= 0.2000 
P, API 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 (,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.9 440.~ 587.8 734.8 
T, DEG K 15%.1 15%.2 15%.2 15%.2 15%.3 15%.3 15%.3 15%.3 15%.4 15%.4 15%.4 15%.4 15%.4 
T, OEG F 2413.2 2413.4 2413.5 2413.5 2413.(, 2413.(, 2413.7 2413.7 2413.7 2413.8 2413.8 2413.8 2413.8 
RHO, G/eC 1.1059-4 2.2117-4 3.3174-4 4.4231-4 (,.(,34(,-4 8.84(,0-4 1.32('~-3 2.2114-3 3.3171-3 4.4228-3 ('.b342-3 8.84%-3 1.1057-2 
M, MOL WT 28.%7 28.%7 28.%7 28.%7 28.%7 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 
CP, CAlli Gil K 1 0.30(,2 0.30(,0 0.305~ 0.3058 0.3057 0.30% 0.3055 0.3055 0.3054 0.3054 0.3053 0.3053 0.3053 
GAMMA (S 1 1.28~0 1 .28~2 1.2893 1 .28~4 1 .28~5 1.28% 1.28% 1 .28~7 1 .28~8 1 .28~8 1 .28~8 1.28~8 1 .28~8 
SON VEL,M/SEC 7(,8.5 ?b8.5 7('8.b 7(,8.(, 7(,8.(, ?b8.7 7(,8.7 7(,8.7 7(,8.7 7(,8.7 7(,8.8 7(,8.8 7(,8.8 

MOLE FRACTIONS 
AR 0.(J0~20 0.00920 0.00~20 0.00~20 0.00~20 0.00~20 0.00920 0.00920 0.00~20 0.00~20 0.00~20 0.00~20 0.00920 
CO2 G.0282~ 0.02829 0.0282~ 0.02829 0.02829 0.02829 0.0282~ 0.0282~ 0.0282~ 0.02829 0.0282~ 0.02829 0.0282~ 
H2O 0.02&(,4 0.02(,(,4 0.02(,(,5 0.02(,(,5 0.02(,(,5 0.02(,(,(, 0.02bb(' 0.02(,(,(, 0.02(,(,7 0.02(,(,7 0.02(,(,7 0.02(,(,7 0.02(,(,7 
NO 0.0017~ 0.00179 0.00179 0.00179 0.0017~ 0.00179 0.0017~ 0.0017~ 0.0017~ 0.0017~ 0.00180 0.00180 0.00180 
N02 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00003 0.00003 0.00004 0.00004 
N2 0.7('~55 0.7('~55 0.7('~% 0.7b9% O. ?b9% 0.7('95b 0.7(,%(, O. ?b9% O. 7(,~% 0.7(,9% O. 7('~% O. 7('~% 0.7('~% 
0 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00010 0.00009 0.00008 0.00007 0.00007 0.0000(, 0.00005 0.00005 0.00004 0.00004 0.00004 0.00003 0.00003 
02 0.1(,442 0.1(,442 0.1(,442 0.1(,442 0.1(,443 0.1(,443 0.1(,442 0.1(,442 O. I b442 0.1(,442 0.1(,441 0.lb441 0.1(,441 



CASE= OIF= 48.84(,7 FIA= 0.02047 PERCENT FUEL= 2.00(,2 PHI= 0.3000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 (,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T, DEG K 1044.1 1044.1 1044.1 1044.0 1044.0 1044.0 1044.0 1044.0 1044.0 1044.0 1044.0 1044.0 1044.0 
T, DEG F 1419.(, 1419.(, 1419.(, 1419.(, 1419.(, 1419.(, 1419.(, 1419.(, 1419.(, 1419.(, 1419.(, 1419.(, 1419.(, 
RHO, Glec 1.(,907-1 3.3315-45.0722-4 (,.7(,30-4 1.0144-3 1.352(,-3 2.0289-3 3.3815-3 5.0722-3 ('.7(,30-3 1 .0145-2 1.352(,-2 1.(,908-2 
M, MOL WT 28.970 28.970 28.970 28.970 28.970 28.970 28.970 28.970 28.970 28.970 28.970 28.970 28.970 
CP, CAlIIG11K1 0.2841 0.2841 0.2841 0.2841 0.2841 0.2841 0.2841 0.2841 0.2841 0.2841 0.2841 0.2841 0.2841 
GAMMA lSI 1.3183 1.3183 1.3183 1.3183 1.3183 1. 3183 1.3183 1.3183 1.3183 1.3183 1.3183 1.3183 1.3182 
SON VEL,MISEC (,28.5 (,28.5 (,28.5 (,28.5 (,28.5 (,28.5 (,28.5 (,28.5 (,28.5 (,28.5 (,28.5 (,28.5 (,28.5 

MOLE FRACTIONS 
AR 0.00914 0.00914 0.00'314 0.00914 0.00Q14 0.00914 0.00914 0.00914 0.00914 0.00914 0.00914 0.00914 0.00914 
CO2 0.04201 0.04201 0.04201 0.04~OI 0.04201 0.04201 0.04201 0.04201 0.04201 0.04201 0.04201 0.04201 0.04201 
H2O 0.03'377 0.03977 0.03'377 O. 03~77 o .03~77 0.03977 0.03977 0.03977 0.03977 0.03977 0.03'377 0.03977 0.03977 
I~O f).GOO05 0.00005 ~.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 
N02 0.00000 0.00000 O.OOOOU O.onooo o.onOGu 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.7(,534 0.7(,534 0.7(,534 0.7(,534 0.7(,534 0.7(,534 0.7(,534 0.7(,534 0.7(,534 0.7(,534 0.7(,534 0.7(,534 0.7(,534 
02 0.14370 0.14370 0.14370 0.;4370 0.14370 0.14370 0.14370 0.14370 0.14370 0.14370 0.143(,9 0.143(,9 0.143(,9 

CASE= OIF= 3(,.(,350 FIA= 0.02730 PERCENT FUEL= 2.(,571 PHI= 0.4000 
P, ATM 0.5000 1.0000 1.50GO 2.0000 3.0000 4.0000 (,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.0 734.8 
T, DEG K 12(,8.(, 12(,8.(, 12(,8.(, 12(,8.(, 12(,8.(, 12(,8.(, 12(,8.(, 12(,8.(, 12(,8.(, 12(,8.(, 12(,8.(, 12(,8.(, 12(,8.(, 
T, DEG F 1823.8 1823.9 1823.9 1823.9 1823.9 1823.9 1823.'3 1823.9 1823.'3 1823.'3 1823.9 1823.9 1823.'3 
RHO, GICC 1.3'315-4 2.7830-4 4.1745-4 5.5(,(,0-4 8.3490-4 1.1132-3 1.(,(,'38-3 2.7830-3 4.1745-3 5.5(,(,0-3 8.3490-3 1.1132-2 1.3915-2 
M, MOL 1H 28.'371 28.'371 28.<;71 28. '371 28.971 28.'371 28.'371 28.971 28.'371 28.971 28.'371 28.'371 28.'371 
CP, CALI IG 11K 1 0.2'37(, 0.2'37(, O. ,97(, 0.2'37(, 0.2'37(, 0.2~1(' 0.2'37(, 0.2'37(, 0.297(, 0.297(, 0.2'37[, 0.2'37(, 0.2'37(, 
GAMMA lSI 1.2995 1.2'3'35 1.2'3'35 1.2'3'35 1.2'395 1.2'395 1.2'3'35 1.2'3'35 1.2'3'35 1.2'3'35 1.2'395 1.2'3'35 1.2'395 
SON VEL,MISEC (,87.8 (,87.8 (,87.8 (,87.8 (,87.8 [,87.9 [,87.'3 (,87.'3 (,87.'3 (,87.'3 (,87.8 [,87.8 (,87.8 

MOLE FRACTIONS 
AR 0.00'308 0.00908 0.00'308 0.00'308 0.00'308 0.00908 0.00908 0.00'308 0.00'308 0.00'308 0.00908 0.00'308 0.00908 
CO2 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 
H2O 0.052(,7 0.052(,7 0.052(,7 0.052[,7 0.0521',7 0.052[,7 0.052(,7 0.052(,7 0.052[,7 0.052[,7 0.052(,7 0.052(,7 0.052('7 
NO 0.0002(, 0.0002(, 0.0002(, 0.0002[, 0.0002(, 0.0002(, 0.0002(, 0.0002(, 0.0002& 0.0002[, 0.0002(, 0.0002(, 0.0002(, 
N02 0.00000 0.00000 0.00000 o.oooon 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 
N2 0.7(,01'3 0.7[,01'3 0.7(,01'3 0.7001'3 0.7001'3 0.7(,01'3 0.7(,019 0.7001'3 0.7001'3 0.7(,01'3 0.7(,019 0.7(,019 0.7(,019 
OH 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.12225 0.12225 0.12225 0.12224 0.12224 0.12224 0.12224 0.12224 0.12224 0.12224 0.12224 0.12223 0.12223 



CASE= 2 O/F= 13. ~5&2 F/A= 0.071b5 PERCENT FUEL= b.b8b2 PHI = 1.0500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 b.OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 5f17.8 734.8 
T, OEG K 2312.0 2334.2 234b.2 2354.2 23b4.~ 2372.0 2381.2 23~1 .b 23~8.~ 2403.5 240~.2 2412.~ 2415.4 
T, OEG F 3701 . ~ 3741.8 37b3.4 3777. ~ 37~7. I 380~ .8 382b.5 3845.2 3858.2 38bb .5 387b.~ 3883.4 3888.0 
RHO, G/CC 7.4%0-5 1.4374-4 2.2217-4 2.~538-4 4.4142-4 5.8711-4 8.7785-4 1.4578-3 2.1813-3 2.~037-3 4.34b~-3 5.7887-3 7.22%-3 
M, MOL HT 28.442 28 .48~ 28.514 28.531 28.554 28.5&8 28.588 28.bO~ 28.b24 28.b34 28.b45 28.&53 28.b58 
CP, CAlIlGllKI O.bOlb 0.5&14 0.53% 0.5248 0.5049 0.4~15 O.473b 0.4528 0.437b 0.4277 0.414'3 0.40b7 0.4008 
GAMMA 151 1.1bb3 1.173'3 1.1785 1.161~ 1.18b8 1.1'303 1.1'353 1.2018 1.20b'3 1.2105 1.2154 1.2188 1.2213 
SON VEL,M/SEC 887.8 8~4 .2 8'37.~ '300.5 ~04.0 ~Ob.5 '30'3.'3 '314.0 '317.0 '31~.1 '321.'3 ~23.8 ~25.1 

MOLE FRACTIONS 
AR 0.00854 o .0085b 0.008% 0.00857 0.00858 0.00858 0.0085~ 0.0085'3 0.008bO 0.008bO 0.008bO 0.008bl 0.008bl 
CO 0.027b2 o .025b'3 0.024b2 0.02''30 0.022~3 0.02228 0.02144 0.02048 0.01'381 0.01'33'3 0.0188b 0.01853 0.01831 
CO2 0.10~14 0.11130 0.1124'3 0.11330 0.11437 1).1150'3 o .11b03 0.1170'3 0.11783 0.11830 0.11888 0.11~25 0.11'350 
H 0.00108 0.00081 0.000b~ O.OOObl 0.00051 0.00045 0.00037 0.00030 0.00024 0.00021 0.00018 0.00015 0.00014 
H2 0.00553 0.00503 0.0047b 0.on458 O.O()4:J:5 0.00420 0.00400 0.0037'3 0.003b4 0.00354 0.00343 0.0033b 0.00331 
H2O 0.1220b 0.1231'3 0.1237'3 0.1241'3 0.12472 0.12507 0.12553 0.12b04 0.12b40 0.12bb3 0.12b'32 0.12710 0.12722 
NO 0.00243 o .0022b 0.00215 0.0020& 0.001'32 0.00182 0.001b8 0.0014'3 0.00134 0.00123 0.0010'3 0.000'3'3 0.000'31 
N2 0.71432 0.7155'3 0.71b28 G.71b75 0.71738 0.71781 0.718% 0.71~00 0.71'345 0.71'375 0.72011 0.72035 0.72051 
0 0.00052 0.00037 0.00030 0.00025 0.00020 0.00017 0.00013 0.0000'3 0.00007 O.OOOOb 0.00004 0.00003 0.00003 
OH 0.003~8 0.00343 0.00),2 0.002'31 0.002b2 0.00242 0.00215 0.00183 O.OOlbO 0.00144 0.00124 0.00111 0.00102 
02 0.00478 0.00377 0.00324 0.00288 0.00241 0.00211 0.00172 0.00130 0.00102 0.00085 0.000b5 0.00053 0.00045 

CASE= 2 O/F= 13.3218 F/A= 0.0750b PERCENT FUEL= b.'3824 PHI= 1.1000 
P, ATM 0.5000 1.0000 1 .5000 2.0000 3.0000 4.0000 b.OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22 .0 2'3.4 44.1 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T, OEG K 2310.5 232~.1 2338.b 2344.7 2352.4 2357.3 23b3.2 23b'3.5 2373.5 2315.'3 2378.8 2380.5 2381.7 
T, OEG F 3b~'3. 1 3732.7 374'3.8 37bO.8 3774.7 3783.4 37~4. 1 3805.3 3812.b 381b.'3 3822.1 3825.2 3827.3 
RHO, G/ec 7.4538-5 1 .480~-4 2.2138-4 2.~454-4 4.40bl-4 5.8b48-4 8.7787-4 1.45'3'3-3 2.18b8-3 2.'3132-3 4.3b54-3 5.8171-3 7.2b84-3 
M, MOL HT 28.2b3 28.302 28.322 28.335 28.350 28.3bO 28.373 28.385 28.3'33 28.3'38 28.404 28.407 28.410 
CP, CAlIlG 11K 1 0.5~07 o .50b2 0.4828 0.4b7b 0.4480 0.4355 0.41~'3 0.403b 0.3'330 0.38b7 0.37'31 0.3747 0.3717 
GAMMA lSI 1.1773 1.1878 I . 1~42 1.1'388 1.2052 1.20% 1.2155 1.2223 1.2271 1.2301 1.2338 1.23bl 1.2377 
SON VEL, MI SEC 8'34.5 '301.5 '305.5 '308.2 '311.8 '314.3 ~17.5 ~21 .1 '323.5 ~25 .0 ~2b.~ ~28.0 '328.8 

MOLE FRACTIONS 
AR 0.0084b 0.00847 0.00848 0.00848 0.0084'3 0.0084~ 0.0084~ 0.00850 0.00850 0.00850 0.00850 0.00851 0.00851 
CO o .037b4 0.03b25 0.03554 0.03508 0.03451 0.03415 0.03372 0.03327 0.032'3'3 0.03282 0.032b3 0.03251 0.03244 
CO2 0.10428 0.1058b 0.IObb7 0.1071'3 0.10784 0.10825 0.10874 0.10'325 0.10'358 0.10~77 0.10'3~'3 0.11012 0.11021 
H 0.0012'3 0.000~8 0.00082 0.00073 O.OOObl 0.00054 0.00045 0.0003b 0.0002~ 0.0002b 0.00021 0.00018 0.00017 
H2 0.0080b o .007b3 0.00742 0.0072~ 0.00712 0.00702 O.OOb~O O.OOb77 O.OObb~ 0.00bb5 0.00b5~ 0.00b5b o .00b54 
H2O 0.124bb 0.12572 0.12b2b 0.12bbl 0.1270b 0.12734 O. 127b~ 0.1280b 0.12830 0.12845 0.128b3 0.12873 0.12881 
NO 0.001b8 0.0014b 0.00132 0.00122 0.0010'3 0.000~'3 0.0008b 0.00072 O.OOObl 0.00054 0.0004b 0.00040 0.0003b 
N2 0.707'34 O. 70~03 0.70%0 0.70'3% 0.71043 0.71073 0.71110 0.7114'3 0.71174 O. 711~0 0.7120'3 0.71220 0.71228 
0 0.0003<' 0.00023 0.00018 0.00015 0.00011 O.OOOO~ O.OOOOb 0.00004 0.00003 0.00002 0.00002 0.00001 0.00001 
OH 0.00333 0.00275 0.00243 0.00222 0.001'33 0.00174 0.0014'3 0.00121 0.00102 O.OOO~O o.ooon O.OOObb o .000bO 
02 0.00231 o .001bl 0.00127 0.00107 0.00082 0.000(,7 0.0004'3 0.00033 0.00024 0.0001'3 0.00013 0.00010 0.00008 



CASE= O/F= 48.84&7 F/A= 0.02047 PERCENT FUEl.= 2.00&2 PHI= 0.3000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44. I 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 14~~.0 14~~. 1 14~~.1 14~~. 1 14~~. 1 14~~.1 14~~.1 14~~.2 14~~.2 14~~.2 14qq.2 14~q.2 14qq.2 
T, DEG F 2238.& 2238.& 2238.7 2238.7 2238.7 2238.7 2238.8 2238.8 2238.8 2238.8 2238.8 2238.8 2238.8 
RHO, G/CC 1.1776-4 2.3351-4 3.5325-4 4.7100-4 7.0&4q-4 q.4Iq~-4 1.41JO-32.354q-3 3.5324-3 4.70q8-3 7.0&48-3 ~.41q7-3 1.1775-2 
M, 110L WT 28.%q 28.%q 28.%q 28.%q 28.%q 28.%q 28.%q 28.q70 28.~70 28.q70 28.~70 28.q70 28.q70 
CP, CALI I G I I K I 0.304q 0.3048 0.3047 0.3047 0.304(. 0.304& 0.304& 0.3045 0.3045 0.3045 0.3044 0.3044 0.3044 
GAMMA lSI 1.2q04 1.2qO& 1.2qO& 1.2907 1.2q07 1.2q07 1.2q08 1 .2~08 1.2q08 1.2qOq 1.2qOq 1 .2~Oq 1.2qOq 
SON VEL,M/SEC 745.1 745.2 745.2 745.2 745.2 745.2 745.2 745.2 745.3 745.3 745.3 745.3 745.3 

MOLE FRACT IONS 
AR 0.00q14 0.00Q14 0.00Q14 0.00Q14 Q.00Q14 0.00Q14 0.00Q14 0.00Q14 0.00Q14 0.00Q14 0.00Q14 0.00Q14 0.00~14 
CO2 0.04201 0.04201 0.04201 0.04.'01 0.04201 0.04201 0.04201 0.04201 0.04201 0.04201 0.04201 0.04201 0.04201 
H2O 0.03Q74 0.03974 0.03~75 0.03<;75 0.03975 0.03Q75 0.03~75 0.03Q75 o .03Q7b 0.03Q7& 0.03Q7& 0.03Q7& 0.03Q7& 
NO 0.00107 0.00107 ~.00107 0.00107 0.00107 0.00107 0.00107 0.00107 0.00107 0.00107 0.00107 0.00107 0.00107 
N02 0.00000 0.00000 0.00001 O.O~OOI O.O~Oul 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00003 0.00003 
N2 0.7&482 0.7&482 0.7&482 0.7&482 0.7&482 0.7b482 0.7b482 0.7&482 0.7&482 0.7&482 0.7&482 0.7&482 0.7&482 
OH 0.00005 0.00005 0.00004 0.00004 0.00003 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 
02 0.14317 0.14317 0.14317 0.14317 0.14317 0.14317 0.14317 0.14317 0.1431& 0.1431& 0.1431& 0.1431& 0.14315 

CASE= O/F= 3&.&350 FlA .• 0.02730 PERCENT FUEI.= 2.&571 PHI= 0.4000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2Q.4 44.1 58.8 88.2 147.0 220.4 2'l3.Q 440.Q 587.8 734.8 
T, OEG K 1701.0 1701.2 1701.4 1701.5 1701.6 1701.6 1701.7 1701.8 1701 . ~ 170 I. Q 1702.0 1702.0 1702.0 
T, DEG F 2&02.0 2602.5 2602.8 2&02.Q 2603. I 2603.2 2603.4 2603.5 2&03.7 2603.7 2603.8 2603. Q 2603.Q 
RHO, GICC 1.0377-4 2.0752-4 3.112l-44.14QQ-4 &.2245-4 8.2QQI-4 1.2448-3 2.0746-3 3.1118-3 4.14~0-3 6.2233-3 8.2Q76-3 1.0372-2 
M, MOL WT 28.%~ 28.%Q 28.%Q 28.Q70 28.Q70 28.Q/0 28.Q70 28.~70 28.Q71 28. Q71 28.Q71 28. Q71 28.Q71 
CP, CAlIlGllKI 0.31Q4 0.3187 0.3184 0.3182 0.317Q 0.3177 0.3175 0.3173 0.3172 0.3171 0.316~ 0.31&Q 0.3168 
GAMI1A lSI 1.2743 1.274Q 1.2752 1.2753 1.275& 1.2757 1.275Q 1.27&1 1.2762 1.27&3 1.2764 1.27&4 1.2765 
SON VEL, ~11 SEC 788.7 78Q.0 78Q .1 78Q.2 7SQ.3 78~.3 78Q.4 78~.5 78~.5 78Q.5 78Q.b 78Q.& 78Q.& 

MOLE FRACTIONS 
AR 0.00~08 0.00Q08 0.00~08 0.00~08 0.00~08 0.00Q08 0.00Q08 0.00Q08 0.00Q08 0.00Q08 0.00~08 0.00~08 0.00Q08 
CO 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.05552 0.05553 0.05553 0.05553 0.05553 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 
H2O 0.052=:2 0.05255 0.0525& 0.05257 0.05258 0.05258 0.0525<; 0.052&0 0.05261 0.05261 0.05262 0.05262 0.052&3 
NO 0.00233 0.00233 0.00233 0.00233 0.00233 0.00233 0.00233 0.00233 0.00234 0.00234 0.00234 0'.00234 0.00234 
N02 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00003 0.00003 0.00004 
N2 O. 75~0~ 0.75Q10 0.75Qll O. 75Q ~ I ~.75QI2 0.75Q12 0.75~12 0.75Q13 0.75Q13 0.75Q13 0.75~13 0.75~13 0.75Q13 
0 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00028 0.00024 0.00021 0.00020 0.00018 0.00017 0.00015 0.00013 0.00012 0.00011 0.00010 O.OOOOQ O.OOOOQ 
02 0.12113 0.12114 0.12115 0.12115 0.12115 0.12116 0.1211& 0.1211& 0.1211& 0.1211& 0.12116 0.12115 0.12115 



CASE= 5 O/F= 13.%&2 F/A= 0.071&5 PERCENT FUEL= &.&8&2 PHI= 1.0500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44. I 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T, DEG K 251&.5 2553.4 2574.3 2588.9 2&08.8 2&22.& 2&41.4 2&&4.2 2&81.4 2&93.1 2708.'3 271'3.& 2727.& 
T, DEG F 4070.1 413& .5 4174.1 4200.2 423&. I 42&0.9 4294.9 4335.8 43&&.8 4387.9 441&.4 4435.& 4450.0 
RHO, G/CC &.7815-5 1 .3405-4 1.'3'37&-42.&514-4 3.'3527-4 5.2480-4 7.8270-4 1.2'35&-3 1 .9334-3 2.5&88-3 3.8352-3 5.0'37&-3 &.3570-3 
M, MOL WT 28.008 28.087 28.132 28.1&3 28.205 28.235 28.275 28.323 28.35'3 28.384 28.417 28.440 28.457 
CP, CALI ( G I (K I 0.8105 0.7555 0.725& 0.7054 0.&782 0.&5'38 0.&351 0.&059 0.5841 0.5&94 0.54% 0.53&2 0.52E.2 
GAMMA 151 1.1447 1.1502 1.1535 1.1558 1.15'32 1.1&17 1.1&52 I.IE.'38 1.1734 I.llbl 1.179'3 1.182& 1.1847 
SON VEL, MI SEC '124.8 '132.4 93E..8 '339.'l '144.2 947.2 '151.4 9% .5 %0.5 %3.2 %7.0 %'3.7 '371 .7 

MOLE FRACTIONS 
AR 0.00841 0.00844 0.00845 0.0084E. 0.00847 0.00848 0.0084'3 0.00851 0.00852 0.00853 0.00854 0.00854 0.00855 
CO 0.04530 0.042E.8 0.04112 0.04000 0.03843 0.03731 0.03575 0.03381 0.03230 0.0312E. 0.02984 0.0288E. 0.02812 
CO2 0.08'l38 0.09237 0.0'l415 0.09542 0.0'l720 0.0984E. 0.10021 0.10239 0.10407 0.10523 0.10E.81 o .107'l0 0.10871 
H 0.003&5 0.0028'l ~.00250 0.0022& 0.00194 0.00174 0.0014'l 0.00121 0.00102 0.000'l1 0.0007E. 0.000E.7 0.000&1 
H02 0.00000 0.00000 0.00000 O.onooo O.onOOIl 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00922 0.00842 0.00797 0.00lb5 0.00722 0.00E.93 0.OOb53 0.00E.05 0.005&9 0.00545 0.00513 0.00491 0.00475 
H2O 0.1122'l 0.11423 0.11531 0.; IbOE. 0.11709 0.1177'l 0.11875 0.11989 0.12074 0.12132 0.12210 0.122E.2 0.12300 
NO 0.005&E. 0.005E.& 0.005&2 0.00558 O.OOS5~ 0.00544 0.00532 0.00514 0.004% 0.00482 0.004E.l 0.00444 0.00431 
N2 0.70178 0.70377 0.704'32 0.70572 0.70&83 0.707&0 0.708E.7 0.70')')8 0.710')8 0.·111E.7 0.712E.l 0.7132& 0.71375 
0 0.00245 0.001,)4 0.00'&7 0.00150 0.(0128 0.00114 0.000% 0.00077 0.000E.3 0.00055 0.00045 0.0003') 0.00034 
OH 0.00,)5,) 0.00881 0.00834 0.00800 0.e0751 0.00717 0.00E.&8 0.00&0, 0.005&0 0.0052& 0.00481 0.0044') 0.00425 
02 0.01227 0.0107') 0.00')')4 0.00')34 0.00851 0.007,)4 0.00715 0.OOE.20 0.00548 0.004')') 0.00435 0.003')1 0.00359 

CASE= 5 O/F= 13.3218 F/A= 0.0750& PERCENT FUEL= E..,)824 PHI= 1.1000 
P, ATM 0.5000 1.0000 1.5C)0 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2').4 44. I 58.8 88.2 147.0 220.4 233.') 440.') 587.8 734.8 
T, OEG K 2523.3 255Sl.Sl 2580.4 25'l4.E. 2&14.0 2&27.2 2&45.2 2&E.E..E. 2E.82.4 2&'l2.'l 270E..'l 271E..1 2722.8 
T, OEG F 4082.3 4148.0 4185.1 4210.E. 4245.5 42E.'l.3 4301.7 4340.1 43E.8.5 4387.E. 4412.7 442'3.3 4441.4 
RHO, GICC &.72E.5-5 1 .32')8-4 1.'l81'l-42.E.30'l-4 3.'l22'l-4 5.20'l3-4 7.7712-4 I .28E.'l-3 I. 'l212-3 2.5535-3 3.8144-3 5.0721-3 &.3275-3 
M, MOL WT 27.1>55 27.'l33 27.,)77 28.00"1 28.048 28.07& 28.114 28.158 28. I'll 28.213 28.242 28.2&1 28.274 
CP, CALI I G I I K I 0.8008 0.7418 0.70% 0.&877 0.&580 0.&378 0.&105 0.5780 0.5537 0.5373 0.5152 0.5005 0.48'l5 
GAMM,~ 151 1.14&3 1.1524 1.15&1 1.1588 1.1&28 1. 1&57 1.1E.'l'l 1.1755 1.1801 1.1835 1.1884 1.1920 1.1'347 
SON VE.: ,MISEC 'l2').2 'l37.0 'l41.& ')44.8 'l4'l.2 'l52.3 'l5&.7 %2.1 %&.2 %').2 'l73.2 '17&.0 'l78.1 

MOLE FRACTIONS 
AR 0.00834 0.0083& 0.00838 0.0083'l 0.00840 0.00841 0.00842 0.00843 0.00844 0.00845 0.0084& 0.0084& 0.00847 
CO 0.05333 0.050'l7 0.04'l57 0.04858 0.0471'l 0.04&21 0.0448& 0.04322 0.041')8 0.04114 0.04002 0.03')28 0.03874 
CO2 0.08&53 0.08'l28 0.0')0')0 0.0'l2J5 0.0')3&4 0.0'l47& 0.0%30 0.0')81& 0.0')')57 0.10052 0.10178 0.102&2 0.10323 
H 0.0041'l 0.00333 0.002'l0 0.002&2 0.0022& 0.00203 0.00174 0.00143 0.00121 0.00108 0.000'l1 0.00081 0.00073 
H2 0.01145 0.010&3 0.01017 0.00')85 0.00,)41 0.00')12 0.00872 0.0082& 0.007'l2 0.007E.,) 0.00740 0.00721 0.00707 
H2O 0.114% 0.11700 0.11814 0.118'l3 0.11')')') 0.12072 0.12170 0.1228& 0.12372 0.1242'3 0.12505 0.12554 0.125'l1 
NO 0.0048& 0.0047& 0.004&7 0.0045') 0.00445 0.00434 0.0041& 0.0038') 0.003&& 0.00348 0.00322 0.00303 0.00288 
N2 0.&%11 0.&')813 0.&')')27 0.7000& 0.7011& 0.701')1 0.702')5 0.70420 0.70514 0.70578 0.70&&4 0.70721 0.70lb3 
0 0.00215 0.001&7 0.00142 0.0012& 0.0010& 0.000')3 o .000lb 0.0005') 0.00047 0.00040 0.00031 0.0002& 0.00023 
OH 0.00')15 0.00831 0.00781 0.00744 0.00&')2 0.00&5& 0.00&03 0.0053') 0.00488 0.00454 0.0040& 0.00373 0.0034'1 
02 0.008'l0 0.00754 0.00&77 0.00&24 0.00551 0.00501 0.00434 0.0035& 0.00300 0.002E.3 0.00215 0.00185 0.001&4 



CASE= O/F= 48.84E.7 F/A= 0.02047 PERCENT FUEL= 2.00E.2 PHI= 0.3000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 E..OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.9 587.8 734.8 
T, DEG K 17%.2 17%.8 1717.0 1797.2 1797.4 1797.5 1797.E. 1797.8 1797.9 1798.0 1798.1 1798. I 1798.1 
T, DEG F 2773.5 2774.5 2774 . ~ 2775.2 2775.5 2775.8 277b.0 277E..3 277E..5 277E..7 277E. .8 277E..9 2777.0 
RHO, G/CC 9.825E.-5 1.%4E.-4 2.94E.E.-4 3.~285-4 5.8922-4 7.8558-4 1.1783-3 1. %3E.-3 2.9453-3 3.92E.9-3 5.8902-3 7.8534-39.81E.5-3 
11, MOL WT 28.%5 28.%E. 28.%E. 28.%7 28.%7 28.%7 28.%8 28.%8 28.%8 28.%8 28.%9 28.%9 28.%9 
CP, CALlIG 11K 1 0.3225 0.3213 0.3207 0.3203 0.3199 0.31% 0.3192 0.3189 0.318E. 0.3185 0.3183 0.3181 0.3180 
GAMMA lSI 1.2717 1.272E. 1.2731 1.2734 1.2738 1.2740 1.2743 1.274E. 1.2748 1.2749 1.2751 1.2752 1.2753 
SON VEL ,M/SEC 809.7 810.2 810.4 810.'3 810.E. 810.7 810.9 811.0 811.1 811.1 811.2 811.2 811.3 

MOLE FRACTIONS 
AR 0.00914 0.00914 0.00914 0.00914 0.00'314 0.00914 0.00914 0.00914 0.00914 0.00914 0.00914 0.00914 0.00914 
CO 0.00003 0.00002 0.00002 0.00n02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
CO2 0.04197 0.04198 0.04198 0.041'>9 0.04199 0.04199 0.04200 0.04200 0.04200 0.04200 0.04200 0.04200 0.04200 
H2 0.00001 0.00001 ~.OOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2O 0.03952 0.0395S 0.0395H 0.01~59 0.0'%1 0.03%2 0.03%3 0.03%5 0.03%E. 0.03%7 0.03%8 0.03%8 0.03%9 
NO 0.00355 0.00355 0.003% 0.003% 0.003% 0.003% 0.003% 0.00357 0.00357 0.00357 0.00357 0.00357 0.00357 
N02 0.00000 0.00001 0.00001 0.00001 0.00001 0.0000\ 0.00002 0.00002 0.00003 0.00003 0.00004 0.00004 0.00005 
N2 0.7E.34E. 0.7b348 0.7E.349 G.7E.350 0.7E.351 0.7E.351 0.7E.352 0.7E.353 0.7b353 0.7E.354 0.7E.354 0.7&354 0.7b354 
a O.OOOOE. 0.00004 0.00004 0.00003 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
OH 0.00047 0.00039 O.OOJ:;E. 0.00033 0.00030 0.00028 0.00025 0.00022 0.00020 0.00019 0.00017 0.0001E. 0.00015 
02 0.14179 0.14\82 0.14183 0.14183 0.14184 0.14184 0.14185 0.14185 0.14185 0.14185 0.14185 0.14185 0.14185 

CASE= O/F= 3E..E.350 F/A= 0.02730 PERCENT FUEL= 2.E.571 PHI= 0.4000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22 .0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T, DEG K 1980.0 1~82.0 1983.0 1983.E. 1984.3 1984.8 1985.4 198E..0 198&.4 1~3E..7 1987.0 1~87.2 1987.4 
T, OEG F 3104.3 3107.9 3109.E. 3110.7 3112. I 3112.9 3114.0 3115. I 3115.9 311E..4 3117.0 3117.3 3117.E. 
RHO, G/ec 8.9100-5 I .7804-4 2. E.E.95-4 3.5<;85-4 5.33E.0-47.1132-4 1.%&7-3 1.7774-3 2.E.E.55-3 3.5537-35.3297-3 7.10%-3 8.8815-3 
M, MOL WT 28.952 28.957 28.958 28.%0 28.%1 28.%2 28.%3 28.%5 28.%E. 28.%E. 28.%7 28.%7 28.%8 
CP, CALlIG11K1 O. 3~E.8 0.3424 0.3403 0.3390 0.3375 0.33E.5 0.3353 0.3340 0.3331 0.332E. 0.3319 0.3315 0.3312 
GAMMA lSI 1.251E. 1.2544 1.2558 1.2%7 1.25'8 1.2584 1.2593 1.2E.02 1.2E.08 1.2E.12 1.2E.; E. 1. 2E. 19 1.2E.22 
SON VEL, M/ SEC 843.E. 844.9 845.E. 84E..0 84E..5 84&.8 847.2 847.E. 847.9 848. I 848.3 848.4 848.5 

MOLE FRACTIONS 
AR 0.009(17 0.00907 0.00907 0.00907 0.00907 0.00907 0.00907 0.00~O2 0.00908 0.00908 0.00908 0.00908 0.00908 
CO 0.00025 0.00018 0.00015 0.00013 0.00011 0.00009 0.00008 O.OOOOE. 0.00005 0.00004 0.00003 0.00003 0.00003 
CO2 0.0552E. 0.05533 0.05537 0.0<;539 0.05542 0.05543 0.05545 a .C:S5~-, 0.05548 0.05549 0.05550 0.05551 0.05551 
H 0.00001 0.00001 0.00001 O.OOOJI 0.00000 0.00000 0.00000 O. 'JOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0,00000 0.00000 0.00001 0.00001 0.00001 0.00001 
H2 0.00005 0.00004 0.00003 0.00003 0.00002 O.OOOO~ 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2O 0.05188 0.05201 0.05207 0.05211 0.05217 0.05220 0.05225 0.05230 0.05234 0.0523E. 0.05239 0.05241 0.05243 
NO 0.00%8 0.00571 0.00573 0.00574 0.00575 0.0057E. 0.00577 0.00578 0.00579 0.00579 0.00580 0.00580 0.00580 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00003 0.00003 0.00004 0.00005 0.00005 
N2 0.7%99 0.75708 0.75712 0.75715 0.75718 0.75720 0.75722 0.75725 0.75727 0.75728 0.75729 0.75730 0.75731 
a 0.00028 0.00020 0.0001E. 0.00014 0.00012 0.00010 0.00008 0.00007 0.00005 0.00005 0.00004 0.00003 0.00003 
OH 0.00141 0.00120 0.00109 0.00101 0.00092 0.0008E. 0.00078 0.000E.9 0.000E.2 0.00058 0.00053 0.00049 0.0004& 
02 0.11912 0.11917 0.11919 0.11921 0.11923 0.11924 0.11925 0.11927 0.11928 0.11929 0.11929 0.1192') 0.11930 



CASE= O/F= 2~. 3080 F/A= 0.03412 PERCENT FUEL= 3.2~~5 PHI= 0.5000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 (,.0000 10.000 15.000 20.000 30.000 40.000 50 .000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 1478.4 1478.5 1478.5 1478.5 1478.5 1478.5 1478.5 1478.5 1478.(, 1478.(, 1478.(, 1478.(, 1478.(, 
T, DEG F 2201.4 2201.5 2201.(, 2201.(, 2201.(, 2201.(, 2201.7 2201.7 2201.7 2201.7 2201.7 2201.7 2201.7 
RHO, G/CC 1. 1~41-4 2.3a82-4 3.5822-4 4.77(,3-4 7.1(,43-4 ~.5524-4 1.4328-3 2.3880-3 3.5821-3 4.77(,1-3 7.1(,41-3 ~.5521-3 1.1~40-2 
M, MOL WT 28.~73 28. ~73 28.~73 28. ~73 28.~73 28.~73 28.~73 28.~73 28.~73 28.~73 28.~73 28.~73 28.~73 
CP, CAlIIGIIKI 0.310(, 0.3104 0.3104 0.3103 0.3103 0.3103 0.3102 0.3102 0.3101 0.3101 0.3101 0.3101 0.3101 
GAMMA lSI 1.283(, 1.2837 1.2838 1.2638 1.2838 1 .283~ 1 .283~ 1 .283~ 1.2840 1.2840 1.2840 1.2840 1.2840 
SON VEL, MI SEC 738.0 738.0 738.0 738.0 738.1 738.1 738.1 738.1 738.1 738.1 738.1 738.1 738.1 

MOLE FRACT IONS 
AR 0.00~02 0.00Q02 0.00~02 0.00~02 0.00'102 0.00~02 0.00~02 0.00~02 0.00~02 0.00~02 0.00~02 0.00~02 0.00~02 
CO2 0.O('8~0 0.O('8~0 0.O('8~0 O.O('P~O 0.O('8~O 0.O('8~0 0.O('8~0 0.O('8~0 0.O('8~0 0.O('8~0 0.O('8~0 0.O('8~0 0.O('8~0 
H2O 0.0(,538 a .O('53~ 0.O('53~ 0.O('S3~ 0.O('53~ Q.O('53~ 0.0(,540 0.0(,540 0.0(,540 0.0(,540 0.0(,540 0.0(,540 0.0(,540 
NO 0.00081 0.00081 ~.00081 0.00081 0.00081 0.00081 0.00081 0.00081 0.00081 0.00031 0.00081 0.00081 0.00081 
N02 0.00000 0.00000 O.OOOOU O.Onooo O.Onoul 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 
N2 0.754~4 O. 754~4 0.754~4 O. 754~4 0.754~4 O. 754~4 0.754~4 O. 754~A O. 754~4 0.754~4 O. 754~4 0.754~4 0.754g4 
OH 0.00005 0.00004 0.00004 0.00004 0.00003 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 
02 O. 100~0 O. 1 OO~O 0.100~O G. 100~0 0.100~0 O. 100~0 O. 100~0 O. 100~0 O. 100~0 0.1008~ 0.1008~ O. 1008~ 0 1008~ 

CASE= O/F= 24.4233 FlA .• 0.040~4 PERCENT FUEI.= 3. ~334 PHI= 0.(,000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 (,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~ .4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
1. DEG K 1(,74.8 1(,75.0 1(,75.2 1(,75.2 1(,75.3 1(,75.4 1(,75.5 1(,75.(, 1(,75.(, 1(,75.7 1(,75.7 1(,75.7 1(,75.8 
T, DEG F 2554.~ 2555.4 2555.(, 2555.7 2555.9 25%.0 25%.2 25%.3 25% .4 25% .5 25%.(, 25%.(, 25%.7 
RHO, G/CC 1.0541-4 2.1079-4 3.1('1~-4 4.2154-4 (,.3227-4 8.4300-4 1.2(,44-32.1073-3 3.1('0~-3 4.2144-3 (,.3215-3 8.428(,-3 1.053(,-2 
11, MOL WT 28.~72 28. ~73 28.~73 28.973 28.~73 28.~13 28.~74 28.~74 28.~74 25.~74 28.~74 28.~74 28. ~74 
CP, CALIIGIIK I 0.3244 0.3238 0.3234 0.3232 0.3230 0.3228 0.322(, 0.3224 0.3223 0.3222 0.3221 0.3220 0.3219 
GAI1MA 151 1.2(,88 1.2(,94 1.2(,% 1.2('~8 1.2700 1.2701 1.2703 1.2705 1.270(, 1.2707 1.2708 1.2708 1 .270~ 
SON VEL ,I1/5EC 780.~ 781. I 781.2 781.3 781.4 781.4 781.5 781.(, 781.(, 781.7 781.7 781.7 781.7 

MOLE FRACTIONS 
AR 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 
CO 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.0820(, 0.08207 0.08207 0.08207 0.08208 0.08208 0.08208 0.08208 0.08208 0.08208 0.08208 0.08208 0.08208 
H2 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2O 0.07784 0.0778(, 0.07788 0.07788 0.0778~ o .077~0 0.077~1 o .077~2 o .077~2 0.077~3 0.077~3 a .077~4 0.077~4 
NO 0.00170 0.00170 0.00170 0.00170 0.00170 0.00170 0.00170 0.00170 0.00170 O. 00170 0.00170 0.00170 0.00170 
N02 0.00000 0.00000 0.00000 O.OOOJO 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 
N2 0.74~53 O. 74~54 0.74~55 0.74955 0.74Q% O. 74~% 0.749% 0.749% 0.74957 0.74~57 0.74957 0.74957 O. 74~57 
0 0.00001 G.OOOOI 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.0002(, 0.00022 0.00020 0.00018 0.00017 0.00015 0.00014 0.00012 0.00011 0.00010 0.00009 0.00009 0.00008 
02 0.07%1 0.07%2 0.07%2 0.07%3 0.07%3 0.07%3 0.07%3 0.07%3 0.07%3 0.07%3 0.07%3 0.07%3 0.07%3 



CASE= 2 O/F= 12.74210 F/A= 0.07848 PERCENT FUEL= 7.271010 PHI= 1.1500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 10.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T, OEG K 2294.10 2308.2 2314.7 2318.7 2323.10 23210.10 2330.2 2333.7 23310.0 2337.4 2339.0 2339.9 2340.10 
T, OEG F 31070.5 31095.1 37010.8 3714.0 3722.8 3728.2 3734.10 3741.0 3745. I 3747.10 3750.4 3752.1 3753.3 
RHO, G/CC 7.4508-5 1.4a29-4 2.2191-4 2.9545-4 4.4240-4 5.8924-4 8.8274-4 1 .410'34-3 2.2022-3 2.9349-3 4.3999-35.81045-3 7.3289-3 
M, MOL WT 28.058 28.0810 28.099 28.108 28.118 28.124 28.131 28.138 28.143 28.145 28.149 28.150 28.152 
CP, CALI I G I I K I 0.4870 0.4492 0.4311 0.4199 0.40b5 0.3984 0.388'3 0.3793 0.3734 0.31099 0.31059 0.31035 0.31019 
GAMMA lSI 1.1947 1.20107 1.2133 1.217& 1.2233 1.22109 1.2314 1.23101 1.2392 1.2411 1.2434 1.2447 1.24% 
SON VEL, MI SEC 901.3 908.0 911.10 913.~ 9110.8 918.10 920.9 923.3 924.8 925.7 9210.8 927.5 927.9 

MOLE FRACTIONS 
AR 0.00837 0.00838 0.00839 0.00839 0.00839 0.00839 0.00840 0.00840 0.00840 0.00840 0.00840 0.00840 0.00840 
CO 0.04888 0.04811 0.04774 0.04 7 53 0.04727 0.04711 0.041093 0.0410710 0.0410105 0.041059 0.041051 0.041047 0.041044 
CO2 0.09793 0.09885 0.09928 0.09'354 0.09~85 Q. 10004 0.100210 0.10047 0.100100 0.100108 0.10077 0.10082 0.10085 
H 0.00141 0.001010 ~.00089 0.00078 0.000105 0.00057 0.00047 0.00037 0.00031 0.00027 0.00022 0.00019 0.00017 
H2 0.01139 0.01110 0.01097 0.0'089 O.O'Oi' 0.01074 0.010107 0.010101 0.01057 0.01055 0.01053 0.01051 0.01050 
H2O 0.121032 0.12720 0.127103 0.12789 0.12822 0.12842 0.1281010 0.12891 0.12907 0.12917 0.12928 0.12935 0.12940 
NO 0.001010 0.000810 0.00075 0.000108 0.00058 0.00052 0.00044 0.00035 0.00029 0.000210 0.00021 0.00019 0.00017 
N2 0.70088 0.701108 0.70207 0.70231 0.702101 0.70279 0.70301 0.70324 0.70338 0.70347 0.70357 0.70303 0.703107 
0 0.00021 0.00013 0.00009 0.00007 0.00005 0.00004 0.00003 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 
OH 0.002% 0.00202 0.00'74 0.00155 0.00132 0.00117 0.00098 0.00078 0.000105 0.00057 0.00047 0.00041 0.00037 
02 0.00099 0.000102 0.000410 0.00037 0.000210 0.00021 0.00015 0.0000'3 0.000010 0.00005 0.00003 0.00003 0.00002 

CASE= 2 O/F= 12.2117 F/A= 0.08189 PERCENT FUEL= 7.%91 PHI= 1.2000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 10.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T, DEG K 22108.0 2277.4 2281.7 2284.3 2287.4 2289.3 2291.10 2293.8 2295.2 22310.1 22'37.1 2297.7 2298.1 
T, DEG F 31022.7 31039.10 31047.4 31052.1 31057.7 310101.1 310105.1 310109.2 3071.7 31073.2 31075.0 310710.1 310710.9 
RHO, Glee 7.4780-5 1.4905-4 2.2322-4 2.9735-4 4.4551-4 5.93101-4 8.89109-4 1.48110-3 2.2213-3 2.%08-3 4.43%-3 5.9181-3 7.3%10-3 
M, MOL WT 27.834 27.854 27.8102 27.8108 27.874 27.878 27.883 27.887 27.890 27.892 27.894 27.895 27.8% 
CP, CALI ( G I (K I 0.4191 0.41210 0.4007 0.39310 0.3852 0.3802 0.3744 0.31087 0.31051 0.31030 0.31005 0.3591 0.3581 
GAMMA (51 1.2123 1.2229 1.2282 1.2315 1.23% 1.2381 1.2412 1.2444 1.24104 1.24710 1 .24~0 1.2499 1.2505 
SON VEL, MISEC 9010.3 911.8 914.5 9110.1 918.2 919.4 921.0 922.5 923.5 924.1 924.8 925.2 925.5 

MOLE FRACTIONS 
AR 0.00828 0.00829 0.00829 0.00829 0.00829 0.0082'3 0.00830 0.00830 0.00830 0.00830 0.00830 0.00830 0.00830 
CO 0.0100103 0.010028 0.010013 0.010005 0.05'395 0.05989 0.05982 0.059710 0.05972 0.05970 0.05%7 0.05%10 0.05%5 
CO2 0.09085 0.09130 0.09150 0.091101 0.09175 0.09183 0.091'32 0.09201 0.092010 0.09209 0.09213 0.09215 0.09217 
H 0.00143 0.001010 0.00088 0.00077 0.000104 0.000% 0.000410 0.000310 0.00030 0.000210 0.00021 0.00018 0.00017 
H2 0.01554 0.01538 0.01531 0.015210 0.01522 0.01519 0.015110 0.01513 0.01511 0.01510 0.01509 0.01508 0.01508 
H2O 0.121098 0.127105 0.127% 0.128110 0.12839 0.12853 0.12870 0.12887 0.12898 0.12904 0.12912 0.12917 0.12920 
NO 0.000103 0.00049 0.00041 0.00037 0.00031 0.00027 0.00023 0.00018 0.00015 0.00013 0.00011 0.00009 0.00008 
N2 0.109331 0.1093810 0.109412 0.109428 0.109447 0.109458 0.109472 0.1094810 0.109494 0.109499 0.1095010 0.109509 0.109512 
0 0.00011 0.00007 0.00005 0.00004 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
OH 0.00185 0.00140 0.00119 0.00105 0.00088 0.00077 0.000104 0.00050 0.00042 0.000310 0.00030 0.000210 0.00023 
02 0.00039 0.00023 0.000110 0.00013 0.00009 0.00007 0.00005 0.00003 0.00002 0.00001 0.00001 0.00001 0.00001 



CASE= 4 O/F= 2~.3080 F/A= 0.03412 PERCENT FUEL= 3.2~~5 PHI= 0.5000 
P, ATM 0.5000 1.0000 1.5000 2.0000 :;.0000 4.0000 0.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, OEG K 1888.2 188~.3 188~.~ 18~0.3 1890.7 18~1 .0 18~1 .3 18~1. 7 18~2.0 18~2.1 18~2.3 18~2.5 1892.0 
T, OEG F 2~3~.0 2~41 .1 2~42.1 2~42.8 2~43 .0 2~44. 1 2~44.7 2~45.4 2~45.~ 2~40 .2 2~40.5 2~40.8 2~40.9 
RHO, G/CC ~. 3404-5 1 .8,,83-4 2.8017-4 3.734~-4 5.0012-4 7.4074-4 1. 11 ~~-3 1.8002-3 2.7~~0-3 3.7317-3 5.5971-3 7.4023-39.3275-3 
M, MOL I-lT 28.%2 28.%4 28.%5 28.%0 28.%7 28.%7 28.%8 28.%9 28.970 28.970 28.970 28.971 28.~71 
CP, CAlli Gil K I 0.3392 0.3304 0.3351 0.3343 0.3333 0.3320 0.3319 0.3310 0.3305 0.3301 0.3297 O. 32~4 0.3292 
GAMMA 151 1.2%0 1.2580 1.2595 1.2001 1.2008 1.2013 1.2018 1.2024 1.2028 1.2031 1.2034 1.2030 1.2038 
SON VEL,M/SEC 825.3 820.2 820.0 820.~ 827.2 827.4 827.0 827.9 828.1 828.2 828.3 828.4 828.5 

MOLE FRACTIONS 
AR 0.00~01 0.00902 0.00902 0.00902 O.00Q02 0.00~02 0.00902 0.00902 0.00902 0.00902 0.00~02 0.00902 0.00902 
CO 0.00015 0.00011 0.00009 0.00n08 0.00000 0.00005 0.00004 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 
CO2 0.00873 0.00877 0.00880 0.00881 0.00883 'l.00883 0.00885 0.00880 0.00887 0.00887 0.00888 0.00888 0.00888 
H 0.00001 0.00000 ~.OOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00003 0.00002 O.OOOO~ 0.on002 O.onoui 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 
H2O 0.00488 0.00497 0.00501 0.00504 0.00508 0.00510 0.00513 0.00517 0.00519 0.00521 0.00523 0.00524 0.00525 
NO 0.00395 0.00397 0.00398 0.00398 0.00399 0.00399 0.O03~~ 0.00400 0.00400 0.00400 0.00401 0.00401 0.00401 
N02 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00003 0.00003 0.00004 
N2 0.75308 0.75313 0.75310 0.75318 0.75320 0.75321 0.75322 0.75324 0.75325 0.75320 0.75327 0.75327 0.75327 
0 0.00012 0.00009 0.UOJG7 0.00000 0.00005 0.00004 0.00004 0.00003 0.00002 0.00002 0.00002 0.00001 0.00001 
OH 0.00093 0.00079 0.00071 0.00007 0.00000 0.00050 0.00051 0.00045 0.00041 0.00038 0.00034 0.00032 0.00030 
02 0.09~10 0.09~12 0.09914 0.09914 0.09~10 0.09910 0.09917 0.09918 0.09919 0.0~919 0.0~919 0.09919 0.09919 

CASE= 4 O/F= 24.4233 F/A= 0.040~4 PERCENT FUEL= 3.9334 PHI= 0.0000 
P, ATM 0.5000 1.0000 1.5CJO 2.0000 3.0000 4.0000 0.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 2l3.9 440.~ 587.8 734.8 
T, DEG K 2057.3 2001.3 2003.2 2004.4 2005.8 2000.8 2007.9 2009.2 2070.0 2070.5 2071.2 2071.0 2071.9 
T, DEG F 3243.4 3250.0 3254.0 3250.1 3258.8 3200.5 3202.0 3204.8 3200.3 3207.2 3208.4 3209.1 3209.7 
RHO, G/CC 8.5700-5 1 .7113-4 2.5050-4 3.4183-4 5.1242-4 0.8297-4 1 .0240-3 1.7057-3 2.5577-3 3.40%-3 5.1130-3 0.8102-3 8.5193-3 
M, MOL HT 28.937 28.945 28.949 28.952 28.955 28.957 28.95~ 28.%2 28.%3 28.%4 28.%0 28.%7 28.%7 
CP, CAlIlG 11K I 0.3738 0.3050 0.3008 0.3582 0.3550 0.3531 0.3507 0.3481 0.3404 0.3454 0.3441 0.3433 0.3427 
GAMMA lSI 1.2338 1.2380 1.2410 1.2425 1 .2443 1.2455 1.2470 1.2480 1.24% 1.2503 1.2511 1.2510 1.2520 
SON VEL,M/SEC 854.0 8%.4 857.5 858.2 85~.2 85~.7 800.4 801.2 80 1.7 802.0 802.4 802.7 802.9 

MOLE FRACTIONS 
AR 0.00895 0.00895 0.00895 0.00895 0.00895 0.00895 0.008Q5 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 
CO 0.00080 0.00003 0.00052 0.00040 0.00038 0.00033 0.00027 0.00021 0.00017 0.00015 0.00012 0.00011 0.00010 
CO2 0.08112 0.08138 0.08149 0.081~7 0.08105 0.08171 0.08177 0.08184 0.08188 0.08191 0.08194 0.081% 0.08197 
H 0.00004 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00017 0.00012 0.00010 0.00009 0.00007 0.00000 0.00005 0.00004 0.00003 0.00003 0.00002 0.00002 0.00002 
H2O 0.07058 0.07081 0.07093 0.07701 0.07711 0.07717 0.07725 0.07734 0.07741 0.07745 0.07750 0.07754 0.07750 
NO 0.00559 0.00%5 0.00%7 0.00%9 0.00571 0.00573 0.00574 0.00570 0.00578 0.00578 0.00579 0.00580 0.00580 
N02 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00003 0.00003 0.00004 
N2 0.74007 0.74080 0.74094 0.74700 0.74707 0.74711 0.74710 0.74722 0.74725 0.74728 0.74730 0.74732 0.74734 
0 0.00040 0.00029 0.00024 0.00021 0.00017 0.00015 0.00013 0.00010 0.00008 0.00007 0.00000 0.00005 0.00004 
OH 0.00222 0.00191 0.00174 0.00103 0.00148 0.00139 0.00120 0.00112 0.00101 0.00094 0.00080 0.00080 0.00070 
02 0.07739 0.07738 0.07737 0.07737 0.07737 0.07738 0.07738 0.07739 0.07740 0.07740 0.07741 0.07741 0.07741 



CASE= 5 O/F= 12.742& FIA= 0.07848 PERCENT FUEL= 7.27&& PHI = 1.1500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 la7 0 220.4 293.9 440.9 587.8 734.8 
T, OEG K 2524.8 2559.9 2579.4 2592.7 2&10.7 2&22.8 2&38.9 2&5 7 .4 2&70.8 2&79.5 2&90.& 2&97.7 2702.7 
T, OEG F 4084.'3 4148.1 4183.3 4207.2 423'3.5 42&1.2 42'30.2 4323.7 4347.7 43&3.3 4383.3 43%.1 4405.2 
RHO, GICC &.&838-5 1.321'3-4 1.9708-4 2.&1&'3-4 3.903&-45.1855-4 7.7401-4 I .2828-3 1.'31&4-32.5485-3 3.8101-3 5.0&'33-3 &.3271-3 
M, MOL WI 27.&'34 27.7&'3 27.810 27.837 27.875 27.'300 27.934 27.972 27.999 28.017 28.040 28.054 28.0&4 
CP, CAlIlGllKI 0.7711 0.7078 0.&731 0.&495 0.&177 0.5%1 0.5&72 0.5335 0.5089 0.4927 0.4718 0.4583 0.4487 
GAMMA 151 1.1500 1.1571 1.1&1& 1.1&4'3 1.1&98 1 .1734 1.1787 1.18% 1.1'314 1.1'355 1.2012 1.2053 1.2083 
SON VEL,MISEC 933.& '341.7 94&.5 949.8 954.4 957.7 %2.2 %7.8 972.0 975.0 '379.0 '381.& '383.& 

MOLE FRACT IONS 
AR 0.00827 0.00829 0.00830 0.00831 0.00832 0.00833 0.00834 0.00835 0.0083& 0.0083& 0.00837 0.00837 0.00838 
CO 0.0&181 0.05'381 0.058&4 0.05 7 82 0.0%70 0.055~2 0.05487 0.053&5 0.05275 0.05217 0.05143 0.050'35 0.050&1 
CO2 0.08309 0.08549 0.08&87 0.08763 0.08'315 0.0900& 0.09128 0.09271 0.0'3375 0.0'3442 0.0'3529 0.0'3584 0.0%23 
H 0.004&7 0.00373 ~.00324 0.00293 0.00253 0.00228 0.00195 0.001&0 0.0013& 0.00120 0.00101 0.00090 0.00081 
H2 0.01408 0.01328 0.01284 0.01254 0.0 1213 0.0118& 0.01150 0.0110'3 0.01080 0.010&1 0.01038 0.01023 0.01013 
H2O 0.11723 0.11'332 0.12048 0.12127 0.12234 0.12305 0.12401 0.12512 0.12592 0.12&44 0.12711 0.12754 0.12785 
NO 0.00405 0.00387 0.00373 0.003&2 0.00344 0.00330 0.00308 0.00279 0.00254 0.00237 0.00212 0.001'34 0.00181 
N2 0.&'3030 0.&9224 0.&'3333 0.&9409 0.&9512 0.&9582 0.&%7& 0.&978& 0.&98&7 0.&9920 0.&9'38'3 0.70034 0.700&& 
0 0.00181 0.0013& 0.00114 0.00099 0.00081 0.00070 0.000% 0.00041 0.00032 0.0002& 0.00020 0.0001& 0.00014 
OH 0.00848 0.00759 0.007(,5 O.OOb&& 0.00&12 0.00573 0.0051'3 0.00453 0.00402 0.003&8 0.00322 0.00292 0.002&'3 
02 0.00&21 0.00503 0.00438 0.00394 0.00335 0.002% 0.0024& 0.0018'3 0.00151 0.00127 0.00099 0.00081 0.00070 

CASE= 5 OIF= 12.2117 FIA= 0.08189 PERCENT FUEL= 7.%91 PHI= 1.2000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.'3 440.'3 587.8 734.8 
T, OEG K 2520.7 2553.5 2571.2 2583.2 259'3.0 2&0'3.4 2&23.0 2&38.2 2&48.8 2&35.4 2&&3.8 2&&8.'3 2&72.& 
T, OEG F 4077 .& 413&.5 41&8.5 4190.0 4218.5 4237.3 42&1.8 428'3. I 4308. I 4320. I 4335.1 4344.4 4350.'3 
RHO, Glec &.&535-5 1.31&'3-4 1.'3&43-4 2.&093-4 3.8948-45.17&3-4 7.7320-4 I .2827-3 1.9178-3 2.5519-3 3.8182-3 5.0830-3 &.34&8-3 
M, MOL WT 27.525 27.593 27.&30 27.&55 27.&88 27.709 27.737 27.7&8 27.790 27.803 27.820 27.830 27.837 
CP, CAlIlGllKI 0.n52 0.&5'33 0.&237 0.5997 0.5&80 0.54&9 0.5194 0.4885 0.4&71 0.453& 0.43&7 0.42&2 0.4189 
GAMMA 151 1.1558 1.1&44 1.1&9'3 1.173'3 1.1798 1.1841 1.1'303 1.1'382 1.2044 1.208& 1.2143 1.2181 1.220'3 
SON VEL,MISEC '338.1 '34&.5 '351.4 '354.8 '35'3.& %2.'3 %7.4 '372.9 977 .0 '379.7 '383.2 '385.5 '387.2 

MOLE FRACT IONS 
AR 0.0081'3 0.00821 0.00822 0.00823 0.00824 0.00824 0.00825 0.0082& 0.00827 0.00827 0.00828 0.00828 0.00828 
CO 0.070&& 0.0&'308 0.0&81'3 0.0&758 0.0&&7& 0.0&&21 0.0&549 0.0&4&8 0.0&411 0.0&37& 0.0&332 0.0&30& 0.0&287 
CO2 0.07'313 0.08108 0.08218 0.082'32 0.083'32 0.0845'3 0.0854& 0.08&44 0.08712 0.08755 0.08807 0.08840 0.088&3 
H 0.00507 0.00404 0.00351 0.003'7 0.00273 0.00245 0.0020'3 0.00170 0.00144 0.00127 0.00107 0.000'34 0.00085 
H2 0.0171'3 0.01&4& 0.01&0& 0.01580 0.01545 0.01522 0.014'33 0.014&1 0.0143'3 0.01425 0.0140'3 0.013'3'3 0.013'32 
H2O 0.11'302 0.1210'3 0.12222 0.122'38 0.12400 0.124&7 0.12555 0.12&55 0.12724 0.127&8 0.12824 0.12858 0.12883 
NO 0.0032& 0.00303 0.0028& 0.00273 0.00254 0.0023'3 0.00218 0.001'30 0.001&'3 0.00154 0.00134 0.00121 0.00111 
N2 0.&8427 0.&8&10 0.&8711 O. &877'3 0.&8870 0.&8'331 0.&'3012 0.&'3103 0.&'31&7 0.&'3207 0.&'325'3 0.&92'32 0.&'3314 
0 0.0014~ 0.00105 0.00085 0.00073 0,00058 0.0004'3 0.00038 0.00027 0.00020 0.0001& 0.00012 0.0000'3 0.00008 
OH 0.007&2 0.00&&8 0.00&13 0.00573 0.00518 0.00479 0.0042& 0.003&3 0.0031& 0.00285 0.00245 0.0021'3 0.00200 
02 0.00413 0.00318 0.002&7 0.00234 0.001'31 0.001[,4 0.00130 0.000'35 0.00072 0.00059 0.00043 0.00035 0.00029 



CASE= 7 O/F= 2'1.3080 F/A= 0.03412 PERCENT FUEL= 3.2'1'15 PHI= 0.5000 
p. ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 6.0000 10.000 15.000 20.000 30.000 40.000 50.000 
p. P5IA 7.3 14.7 22.0 2'1.4 44.1 58.8 88.2 147.0 220.4 2'13.'1 440.'1 587.8 734.8 
T. OEG K 2142. 'I 2148.8 2151.6 2153.4 2155.7 2157.1 2158.8 2160.7 2162.0 2162.8 2163.8 2164.4 2164.8 
T. OEG F 33'17.6 3408.1 3413.2 3416.5 3420.5 3423.0 3426.2 342'1.6 3431.8 3433.3 3435.1 3436.2 3437.0 
RHO. G/CC 8.2221-5 1.6406-4 2.4582-4 3.2753-4 4.'1087-4 6.5413-4 '1.8052-4 1 .6330-3 2.4483-3 3.2634-3 4.8'132-3 6.5227-38.1520-3 
M. MOL HT 28.'116 28.'128 28. '134 28.'138 28.'143 28.'146 28.'14'1 28.'153 28.'156 28.'157 28.%0 28.%1 28.%2 
CPo CALIIGIIK I 0.38% 0.3774 0.3716 0.3680 0.3635 0.3608 0.3574 0.3538 0.3514 0.34'1'1 0.3481 0.3470 0.3462 
GMIMA 151 1.2263 1.2322 1.2352 1.2371 1.23% 1.2411 1.2430 1.2451 1.2466 1.2474 1.2485 1.24'12 1.24'17 
SON VEL.M/SEC 86'1.3 872.4 873.'1 874.1 876.1 876.'1 877 .'1 87'1.0 87'1.7 880.1 880.7 881.0 881.3 

MOLE FRACTIONS 
AR 0.00'100 0.00'100 0.00'101 0.00'101 0.00901 0.00'101 0.00'101 0.00'101 0.00'101 0.00'101 0.00'101 0.00'101 0.00'101 
CO 0.00122 0.000'10 0.00076 0.00n~6 0.00055 0.00048 0.00040 0.00031 0.00026 0.00023 0.0001'1 0.00016 0.00015 
CO2 0.06755 0.0(,78'1 0.%805 0.0(,815 0.0(,828 n.O('835 0.0(,845 0.0(,854 0.0(,8(,0 0.0(,8('4 0.0(,8(,8 0.0(,871 0.Ob873 
H 0.0000'1 0.00005 ~.00004 0.00003 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 
H02 0.00000 0.00000 O.OOOOU O.onoOO O.onOOI 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00023 0.00017 0.00014 0.00012 0.00010 0.0000'1 0.00007 O.OOOOb 0.00005 0.00004 0.00003 0.00003 0.00003 
H2O 0.0(,345 0.0(,376 0.0~3'12 0.0,,403 0.Ob417 0.0[,425 0.0(,437 0.0(,450 0.0(,45'1 0.0(,4(,4 0.0(,472 0.0(,477 0.0(,480 
NO 0.00774 0.00785 0.007'10 0.007'14 0.007'18 0.00800 0.00804 0.00808 0.00810 0.00812 0.00813 0.00815 0.0081(, 
N02 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00003 0.00003 0.00004 0.00004 0.00005 
N2 0.74'1'1'1 0.7502(, O. 75J~8 0.7504(, 0.750% 0.750(,3 0.75070 0.7507'1 0.75084 0.75087 0.750'12 0.750'14 0.750% 
0 0.00082 O.OOObO 0.00050 0.00044 0.0003(, 0.00032 0.0002(, 0.00021 0.00017 0.00015 0.00012 0.00011 0.0000'1 
OH 0.00313 0.00270 0.00247 0.00232 0.00212 0.001'1'1 0.00181 0.001(,1 0.0011(, 0.0013[, 0.00124 0.0011(, 0.00110 
02 0.0%80 0.0%80 0.0%81 0.0%82 0.0%83 0.0%84 0.0%85 0.0%87 0.0%8S 0.0%8'1 0.0%'10 0.0%'11 0.0%'11 

CASE= 7 O/F= 24.4233 F/Ao 0.040'14 PERCENT FUEL= 3. '1334 PHI= O.bOOO 
p. ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 (,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
p. PSIA 7.3 14.7 22.0 2'1.4 44.1 58.8 88.2 147.0 220.4 2'13.'1 440.'1 587.8 734.8 
T. OEG ~: 2278.7 22'11.(, 22'18.1 2302.3 2307.[, 2311.0 2315.2 231'1.'1 2323.0 2325.0 2327.5 232'1.0 2330.1 
T. OEG F 3(,41. 'I 3(,(,5.1 3(,76. 'I 3(,84.4 3[,'14.0 3700.1 3707.7 371(,.1 3721.7 3725.3 372'1.8 3732.(, 3734.5 
RHO. G/ce 7.7108-5 1 .5350-4 2.2'171-4 3.0581-4 4.5784-4 ('.0'172-4 '1.1318-4 1.51'14-3 2.27b('-3 3.0333-3 4.54(,0-3 (,.0580-3 7. %%-3 
M. MOL HT 28.83(, 28.8(,4 28.878 28.887 28.8'18 28.'105 28.'115 28.'124 28.'131 28.'13(, 28.'141 28.'144 28.'147 
CPo CALlIGIIKI 0.4(,21 0.43(,8 0.4243 0.41(,3 0.40(,3 0.4000 0.3'121 0.383(, 0.3780 0.3745 0.3702 0.3b75 0.3(,% 
GAMMA 151 1.1'182 1.20[,5 1.2110 1.2140 1.2180 1.2207 1.2241 1.227'1 1.230b 1.2323 1.2345 1.235'1 1.23(,8 
SON VEL.M/SEC 887.3 8'12.4 S'I5.1 8%.'1 8'1'1.3 '100.S '102.7 '104.'1 '10(,.4 '107.4 '108.5 '10'1.3 '10'1.8 

MOLE FRACTIONS 
AR 0.008'12 0.00S92 0.00S'I3 0.00S'I3 0.008'14 0.008'14 0.008'14 0.008'14 0.008'15 0.008'15 0.008'15 0.008'15 0.008<)5 
CO 0.00400 0.00312 0.002b7 0.00238 0.00202 0.00180 0.00151 0.00121 0.00101 0.0008'1 0.00074 0.000(,5 0.00058 
CO2 0.077(,'1 0.078(,(, 0.07'114 0.07'145 0.07'1S5 0.08010 0.08041 0.OS073 0.080'15 0.0810'1 0.08125 0.081% 0.08143 
H 0.00032 0.00021 0.00017 0.00014 0.00011 0.0000'1 0.00007 0.00005 0.00004 0.00003 0.00002 0.00002 0.00002 
H02 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 
H2 0.00070 0.00054 0.0004(, 0.00041 0.00034 0.00030 0.00025 0.00020 0.00017 0.00015 0.00012 0.00011 0.00010 
H2O 0.0740~ 0.074(,2 0.074'14 0.07515 0.07542 0.07%0 0.07583 0.07[,0'1 0.07('2S 0.07(,40 0.07(,% 0.07(,[,(, 0.07(,73 
NO 0.00'121 0.00<)45 0.00'158 0.00%5 0.00'17(, 0.00'182 0.00'1'11 0.01000 0.0100[, 0.01010 0.01015 0.01018 0.01020 
N02 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00003 0.00003 0.00004 0.00004 
N2 0.74223 0.74283 0.74314 0.74333 0.74358 0.74373 0.743'13 0.74414 0.74428 0.74437 0.74448 0.74454 0.7445<) 
0 0.00170 0.0012'1 0.0010'1 0.000'17 0.00082 0.00012 0.000[,0 0.00048 0.00040 0.00035 0.0002<) 0.00025 0.00023 
OH 0.00547 0.00484 0.0044<) 0.00425 0.003'12 0.00370 0.00340 0.00304 0.0027'1 0.002(,1 0.00238 0.00223 0.00212 
02 0.07574 0.07551 0.0753'1 0.07532 0.07524 0.0751'1 0.07514 0.07508 0.07505 0.07503 0.07501 0.07500 0.074'1<) 



CASE= O/F= 20.'3343 F/A= 0.04777 PERCENT FUEL= 4.55'31 PHI= 0.7000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T, DEG K 1857.& 1858.7 185'3.3 185'3.& 18&0.0 18(,0.3 18&0.& 18&1.0 18&1.2 18(,1.4 18&1.£0 18(, 1.7 18&1.8 
T, DEG F 2884.0 288&.0 2887.0 2887.& 2888.4 2888.8 288'3.4 28'30.1 28'30.5 28'30.8 28'31.1 28'31.3 28'31.5 
RHO, G/ce '3.5014-5 1 .8~'33-4 2.8482-4 3.7'370-4 5.&'344-4 7.5'315-4 1.138&-3 1.8'373-3 2.84%-3 3.7'33'3-3 5.(,'303-3 7.58&7-J '3.4830-3 
M, MOL IH 28.%(, 28.%8 28.%'3 28.'370 28.'371 28.'371 28.'372 28.'373 28.'373 28.'373 28.'374 28.'374 28.'374 
CP, CALlIG 11K I 0.343" 0.3407 0.33'34 0.338& 0.3375 0.33&'3 0.33(,1 0.3353 0.3347 0.3344 0.3340 0.3337 0.3335 
GAMMA 151 1.2524 1.2543 1.2553 1.255'3 1.2%& 1.2570 1.257(, 1.2582 1.258£0 1.2588 1.25'31 1.25'33 1.25'35 
SON VEL, MISEC 817.2 818.0 818.4 818.7 81'3.0 81'3.2 81'3.5 81'3.7 81'3.'3 820.0 820.1 820.2 820.3 

MOLE FRACTIONS 
AR 0.008'30 0.008'30 0.008'30 0.008'30 0.008'30 0.008'30 0.008'30 0.008'30 0.008'30 0.008'30 0.008'30 0.008'30 0.008'30 
CO 0.00020 0.00014 0.00012 O.GOn'o 0.00008 0.00007 0.0000(, 0.00005 0.00004 0.00003 0.00003 0.00002 0.00002 
e02 0.0'3487 0.0'34'33 0.0'34% 0.0'3498 0.0'3500 0.0'3501 0.0'3503 0.0'3504 0.0'3505 0.0'350& 0.0'3507 0.0'3507 0.09508 
H 0.00001 0.00000 9.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00005 0.00003 0.00003 0.0~002 0.on002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 
H2O 0.089'31 0.08'39'3 0.09003 0.0'300& 0.0'300'3 0.09011 0.09014 0.0'3017 0.0'3020 0.09021 0.0'3023 0.09024 0.09025 
NO 0.00275 0.0027& 0.0')27& 0.0027(, 0.00277 0.00277 0.00277 0.00278 0.00278 0.00278 0.00278 0.00278 0.00278 
N02 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 
N2 0.74395 0.74400 0.74403 0.74405 0.74407 0.74408 0.7440'3 0.74411 0.74412 0.74413 0.74413 0.74414 0.74414 
0 0.00007 0.00005 0.000(,4 0.00004 0.00003 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 
OH 0.00081 0.000(,8 0.000(,2 0.00058 0.00052 0.0004'3 0.00044 0.0003'3 0.00035 0.00033 0.00030 0.00028 0.0002(, 
02 0.05850 0.05850 0.05850 0.05851 0.05851 0.05851 0.05852 0.05852 0.05852 0.05853 0.05853 0.05853 0.05853 

CASE= J/F= 18.3175 F/A= 0.0545'3 PERCENT FUEL= 5.17&7 PHI= 0.8000 
P, ATM 0.5000 1.0000 1.500 2.0000 3.0000 4.0000 (,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 233.'3 440.'3 587.8 734.8 
T, DEG K 2022.7 202&.8 2028.8 2030.1 2031.(, 2032.5 2033.7 2035.0 2035.8 20%.3 2037.0 2037.4 2037.7 
T, DEG F 3181.1 3188.(, 31'32.2 31 '34.4 31'37.2 31'38.'3 3201.0 3203.3 3204.8 3205.7 320(,.'3 3207.(, 3208.1 
RHO, G/ce 8.7180-5 1.740&-4 2.&087-4 3.47(,4-4 5.2112-4 &.'3455-4 1.0413-3 1.734&-3 2.&010-3 3.4(,72-3 5.1'3'35-3 &.'3314-3 8.&(,33-3 
M, MOL WT 28.93'3 28.'348 28.'352 28.'355 28.'358 28.%0 28.%3 28.%5 28.%7 28.%8 28.%'3 28.'370 28.'371 
CP, CAL/lG1IKI 0.3811 0.3711 O. %£03 0.3(,34 0.35'38 0.357& 0.354'3 0.352Q 0.3:;02 0.34'30 0.347(, 0.34&7 0.34£0 1 
GAM11A 151 1.22'30 1.2343 1.23&'3 1.2385 1.240(, 1.241 '3 1.2435 1 .24~2 1.24&3 1.2471 1.247'3 1.2485 1.248'3 
SON VEL, 1·11 SEC 845.1 847.7 848.'3 84'3.7 850.7 851.3 852.0 852.'3 853.4 153.7 854.2 854.4 854.(, 

MOLE FRACTIONS 
AR 0.00883 0.00884 0.00884 0.00884 0.00884 0.00884 0.00884 0.00884 0.00884 0.00884 0.00884 0.00884 0.00884 
CO 0.00122 0.0008'3 0.00074 0.000&5 0.00054 0.00047 0.0003'3 0.00030 0.00025 0.00022 0.00018 0.0001& 0.00014 
CO2 0.10&5'3 0.10&'35 0.10711 0.10721 0.10734 0.10741 0.10751 0.107&0 0.107&& 0.10770 0.10774 0.10777 0.10779 
H 0.00004 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00025 0.00018 0.00015 0.00013 0.00011 0.00010 0.00008 0.0000(, 0.00005 0.00004 0.00004 0.00003 0.00003 
H2O 0.10133 0.101% 0.101£08 0.10175 0.10185 0.101'31 0.101'3'3 0.10208 0.10214 0.10217 0.10222 0.10225 0.10228 
N' 0.0035& 0.003&0 0.003&1 0.003&2 0.003(,4 0.00%4 0.003(,(, 0.003(,7 0.003(,7 0.003(,8 0.003(,9 0.003(,'3 0.003&'3 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 
N2 0.73805 0.7382;' 0.73835 0.73841 0.7384'3 0.73854 0.7385'3 0.738&5 0.738&'3 0.73872 0.73875 0.73877 0.73878 
0 0.00022 0.0001& 0.00013 0.00011 0.0000'3 0.00008 0.00007 0.00005 0.00004 0.00004 0.00003 0.00003 0.00002 
OH 0.00182 0.001% 0.00142 0.00133 0.00121 0.00114 0.00103 0.000'31 0.00083 0.00077 0.00070 0.000(,5 0.000102 
02 0.0380'3 0.037'38 0.037'33 0.037'30 0.03787 0.03785 0.03783 0.03782 0.03781 0.03780 0.0377'3 0.0377'3 0.0377'3 



CASE= 2 O/F= 10.4&71 F/A= 0.0~554 PERCENT FUEL= 8.720& PHI= 1.4000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 b.OOOO 10.000 15.000 20.')00 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2':'!3. <:) 440.~ 587.8 734.8 
T, OEG K 2123.& 212&.2 2127.4 2128.2 212~.0 212~.5 2130.1 2130.8 2131.2 2131.4 2131.7 2131.8 2132.0 
T, OEG F 33&2.8 33&7.5 33&~. 7 3371.0 3372.5 3373.5 3374. & 3375.7 337&.4 337&.8 3377.3 3377 .& 3377 .8 
RHO, G/CC 7.7203-5 1.5425-4 2.312&-4 3.082&-4 4.&224-4 &.1&1~-4 ~.2407-4 1 . 53~7-3 2. 30~3-3 3.0787-3 4.&17&-3 &.15&4-3 7.&~52-3 
M, MOL HT 2&.~0& 2&.~12 2&.~14 2&.~1& 2&.~18 2&.~1~ 2&.~20 2& .~21 2&.~22 2&.~23 2&.~24 2&. ~24 2&.~24 
CP, CAllI G II K I o .37&~ 0.3702 0.3&73 0.3&55 0.3&34 0.3&22 0.3&07 O. 35~2 0.3582 0.357& 0.3570 0.35&& 0.35&3 
GAMMA 151 1 .24~7 1.2535 1.2552 1.25&3 1.2575 1.2583 1 .25~2 1.2&01 1.2&07 1.2&11 1.2& 15 1.2&18 1.2&1~ 
SON VEL,M/SEC ~O5.& ~07 .4 ~08.3 ~08.8 ~0~.4 ~0~.7 ~10.2 ~10.& ~IO.~ ~11 .1 ~11 .3 ~11 .4 ~11 .5 

MOLE FRACT IONS 
AR 0.007~0 0.007~1 0.007~1 0.007~1 O.OO7~1 0.007~1 0.007~1 0.007~1 0.007~1 0.007~1 0.007~1 0.007~1 0.007~1 
CO 0.1033& 0.10342 0.10344 0.100~& 0.10348 0.1034~ 0.10350 0.10352 0.10353 0.10353 0.10354 0.10354 0.10354 
CO2 0.0&530 0.0&528 0.0&527 0.0&52& 0.0&525 0.0&525 0.0&524 0.0&524 0.0&524 0.0&523 0.0&523 0.0&523 0.0&523 
H O.OOO~~ 0.00071 ~.0005~ 0.00051 0.00042 0.0003& 0.00030 0.00023 0.0001~ 0.0001& 0.00013 0.00012 0.00010 
H2 0.03854 0.0385& 0.03858 0.0,858 0.oo65~ 0.038&0 0.038&1 0.038& 1 0.038&2 0.038&2 0.038&2 0.038&2 0.038E,3 
H2O 0.12132 0.12152 0.121E,1 0.121E,7 0.12173 0.12177 0.12182 0.1218& 0.1218~ 0.121~1 0.121~3 0.121~4 0.12195 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 
NO 0.00007 0.00005 0.00004 0.00004 0.00003 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.&&211 0.&&22E, 0.E,E,232 0.E,&23& 0.E,E,241 o E,&244 0.&&248 0.&&251 0.&E,253 0.&&255 0.E,E,25b 0.E,E,257 0.E,E,258 
0 0.00001 0.00000 O.OOJGO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00040 o .0002~ 0.00024 0.00021 0.00017 0.00015 0.00012 0.00009 0.00008 0.00007 0.00005 0.00005 0.00004 
02 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CASE= 2 O/F= ~.1588 F/A= 0.10~1~ PERCENT FUEL= ~.8437 PHI= 1.&000 
P, ATM 0.5000 1.0000 1.5C)0 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2l3.~ 440.~ 587.8 734.8 
T, OEG K 1'373.8 1'374.8 1~75.2 1~75.5 1~75.8 1~7&.0 1~7&.2 1~7&.5 1~7&.E, 1~7&. 7 1~7&.8 1~7E,.~ 1~7&.~ 
T, DEG F 30~3.1 30~4. ~ 30~5.7 30%.2 30%.8 30~7 .1 30~7.5 30~8 .0 30~8.2 30'38.4 30'38.& 30~8. 7 30'38.8 
RHO, G/CC 8.0357-5 1.&0&5-4 2.40'32-4 3.21 1~-4 4.8173-4 &.4225-4 '3.&328-4 1.&053-3 2.4078-3 3.2103-3 4.8153-3 E,.4202-3 8.0251-3 
M, MOL HT 2&.02'3 2E, .032 2E,.033 2E,.033 2& .034 2&.034 2&.035 2& .035 2&.03E, 2&.03E, 2E,.03E, 2E,.037 2&.037 
CP, CALIIG 11K I 0.3&70 0.3E,43 0.3E,31 0.3&24 o .3E, IE, 0.3&11 0.3E,05 0.35'38 0.35'35 0.35'32 0.35')0 0.3588 0.3587 
GAMMA 151 1.2&52 1.2&&'3 1.2&77 1.2&81 1.2&87 1.2&'30 1.2&94 1.2&'38 1.2701 1.2702 1.2704 1.2705 1.270& 
SON VEL.M/SEC 8~3.1 8'33.~ 8'34.3 8'34.5 8'34.7 8'34. '3 8~5.1 8'35.3 8'35.4 8'35.4 8'35.5 8'35.& 8'35.& 

MOLE FRACTIONS 
AR 0.00755 0.00755 0.00755 0.00755 0.00755 0.00755 0.00755 0.0075& 0.0075& 0.0075& 0.0075& 0.0075& 0.0075& 
CO 0.13580 0.13584 0.1358& 0.13587 0.13588 0.1358'3 0.135'30 0.135'31 o .135~1 0.135'31 0.135~2 O. 135~2 O. 135~2 
CO2 0.04835 0.04832 0.04831 0.048JO 0.04830 0.0482'3 0.0482~ 0.04828 0.04828 0.04828 0.04828 0.04828 0.04828 
H 0.00050 0.00035 0.0002'3 0.00025 0.00021 0.00018 0.00015 0.00011 0.0000'3 0.00008 0.00007 0.0000& 0.00005 
H2 0.0&7&7 0.Ob771 0.0&772 0.0&773 0.0&774 0.0&775 0.0&77& 0.0&77& 0.0&777 0.0&777 0.0&777 0.0&777 0.0&777 
H2O 0.10737 0.10743 0.10745 0.10747 0.1074~ 0.10750 0.10752 0.10753 0.10754 0.10754 0.10755 0.10755 0.10755 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00002 
NO 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.&32&8 0.&3274 0.&327& 0.&3278 0.&327'3 0.&3280 0.&3282 0.&3283 0.&3284 0.&3284 0.&3285 0.&3285 0.&3285 
OH 0.00008 0.00005 0.00004 0.00004 0.00003 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 



CASE= 4 O/F= 20.'3343 F/A= 0.04777 PERCENT FUEL= 4.55'31 PHI= 0.7000 
P. ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 20.000 40.000 50.000 
p. P51A 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T. OEG K 2201.3 2211.3 221&.3 221'3.4 2223.4 222&.0 222'3.1 2232.5 2234.8 223&.3 2238.1 223'3.2 2240.0 
T. OEG F 3502.& 3520.& 352'3.& 3535.3 3542.5 3547.0 3552.8 3558.'3 35&3.0 3%5.& 35&8.8 3570.8 3572.3 
RHO. GICC 7.'3'324-5 1 .5')24-4 2.3842-4 3.1751-4 4.7555-4 &.334&-4 '3.4'307-4 1.5798-3 2.3&7&-3 3.1551-3 4.729~-3 &.3034-3 7.87&'3-3 
M. MOL WT 28.874 28.8'35 28.'30& 28.'313 28.'321 28.'327 2S. '333 28.'341 28.'345 28.'34'3 28.g52 28.'355 28.'35& 
CP. CAl!IGIIKI 0.4380 0.4170 0.40&7 0.4002 0.3'321 0.3870 0.3807 0.3740 0.3&% 0.3&b8 0.3&34 0.3&13 0.35'3'3 
GAMMA IS I 1.2054 1.2132 1.2174 1.2202 1.2238 1.22bl 1.22'31 1.2324 1.2347 1.23&1 1.237'3 1.23'31 1.23'3'3 
SON VEL. M/SEC 874.1 878.& 881.0 882.5 884.4 885.7 887.3 88'3.1 8'30.3 8'31.0 8'32.0 8'32.& 8'33.0 

MOLE FRACT IONS 
AR 0.00887 0.00888 0.00888 0.00888 0.00888 0.0088'3 0.0088'3 0.0088'3 0.0088'3 0.0088'3 0.0088'3 0.0088'3 0.008'30 
CO 0.0032& 0.0024'3 0.00212 0.00'88 0.00158 0.00140 0.00117 0.000'33 0.00077 0.000&8 0.000% 0.0004'3 0.00044 
CO2 0.0'3151 0.0'3234 0.0'3275 0.0'33C1 0.0'3334 0.0'3354 0.0'337'3 0.0'3405 0.0'3423 O. 0'3433 0.0'344& 0.0'3454 0.0'34&0 
H 0.0001'3 0.00013 9.00010 O.OOOOS 0.0000& 0.00005 0.00004 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 
H02 0.00000 0.00000 O.OOOOU O.onooo O.onoui 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.0005'3 0.00045 0.00038 0.00034 0.00028 0.00025 0.00021 0.0001& 0.00014 0.00012 0.00010 0.0000'3 0.00008 
H2O 0.08734 0.08783 0.0880'3 0.08825 0.08847 0.088&1 0.0887'3 0.08'300 0.08'314 0.08'323 0.08'335 0.08'343 0.08'348 
NO 0.00&74 0.00&88 0.00&'35 C.OO&'3'3 0.00705 0.0070'3 0.00713 0.0071'3 0.00722 0.00724 0.00727 0.0072'3 0.00730 
N02 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00003 0.00003 
N2 0.73'358 0.74007 0.740:'1 0.7404& 0.740&5 0.74077 0.740'32 0.74108 0.7411'3 0.74125 0.74134 0.7413'3 0.74142 
0 0.000'31 0.000&'3 0.00058 0.00051 0.00043 0.00038 0.00031 0.00025 0.00020 0.00018 0.00015 0.00013 0.00012 
OH 0.0040'3 0.0035'3 0.00331 0.00312 0.00287 0.00270 0.00247 0.00220 0.00201 0.00188 0.00171 0.001&0 0.00152 
02 0.0%'31 0.05&&5 0.0%53 0.05104& 0.0%37 0.0%32 0.0%2& 0.051020 0.0%1& 0.0%14 0.0%12 0.0%11 0.0%10 

CASE= 4 O/F= 18.3175 FlA. 0.0545'3 PERCENT FUEL= 5.17&7 PHI= 0.8000 
p. ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
p. PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T. DEG K 2313.1 2331.8 2341.& 2348.1 23%.5 23&2.0 23&'3.1 237&.'3 2382.3 2385.7 23'30.1 23'32.8 23'34.8 
T. DEG F 3703.'3 3737.& 3755.3 37&&.'3 3782.1 37'31.'3 3804.& 3818.7 3828.4 3834.& 3842.5 3847.4 3850.'3 
RHO. GICC 7.5737 -5 1.5047-4 2.24'33-4 2.'3'323-4 4.4752-4 5.'355&-4 S. '3115-4 1.4812-3 2.2177-3 2.'3534-3 4.4235-3 5.8'325-3 7.3&07-3 
M. MOL WT 28.751 28.7'32 28.813 28.827 28.84& 28.858 28.873 28.8'30 28.'302 28.'30'3 28.'3;'3 28.'325 28.'32'3 
CP. CAl! IGIIK I 0.5384 0.5028 0.4843 0.4721 0.4%5 0.44&3 0.4333 0.41'30 0.40'32 0.4030 0.3'352 0.3'303 0.38&'3 
GAMMA 151 1 .177'3 1.18&3 1.1'312 1.1'34& 1.1'3'33 1.202& 1.2070 1.2122 1.21&0 1.2185 1.2217 1.223'3 1.2254 
SON VEL. MISEC 887.& 8'33.8 8'37.2 8'3'3.5 '302.& '304.7 '307.4 '310.& '312.'3 '314.4 '31&.3 '317.5 '318.4 

MOLE FRACT IONS 
AR 0.00877 0.0087'3 0.0087'3 0.00880 0.00880 0.00881 0.00881 0.00882 0.00882 0.00882 0.00883 0.00883 0.00883 
CO 0.00878 0.0071& 0.00&2'3 0.00572 0.004'38 0.0044'3 0.0038& 0.00317 0.002&'3 0.0023'3 0.00201 0.00178 0.001&1 
CO2 0.0'3833 0.10010 0.10104 0.101 &7 0.10248 0.10301 0.10370 0.1044& 0.104'38 0.10531 0.10572 0.105'38 0.10&1& 
H 0.00057 0.00040 0.00032 0.00027 0.00021 0.00018 0.00014 0.00010 0.00008 0.00007 0.00005 0.00004 0.00004 
H02 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00155 0.00124 0.00108 0.000'37 0.00084 0.00075 0.000&4 0.00052 0.00044 0.0003'3 0.00033 0.0002'3 0.0002& 
H2O 0.0%'3'3 0.0'3784 0.0'382'3 0.0'385'3 0.0'38'38 0.0'3'324 0.0'3'358 0.0'3'3'37 0.10025 0.10042 0.100&& 0.10081 0.100'31 
NO 0.00704 0.00725 0.0073& 0.00743 0.00752 0.00758 0.007&& 0.00775 0.00781 0.00785 0.007'30 0.007'33 0.007'35 
N02 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 
N2 0.7314'3 0.73243 0.732'32 0.73325 0.733&7 0.733'34 0.73430 0.734&'3 0.734% 0.73513 0.73534 0.73548 0.73557 
0 0.0014'3 0.0011& 0.000'3'3 0.0008'3 0.0007& 0.000&7 0.00057 0.0004& 0.0003'3 0.00034 0.00028 0.00025 0.00022 
OH 0.00&02 0.00541 0.00507 0.00482 0.0044'3 0.0042& 0.003'34 0.003% 0.00328 0.0030'3 0.00283 0.002&& 0.00254 
02 0.038'37 0.03823 0.03784 0.03758 0.0372& 0.03704 0.03&78 0.03&4'3 0.03&2'3 0.03&17 0.03&02 0.035'33 0.03587 



CASE: 5 O/F: 10.4&71 F/A: 0.0'3554 PERCENT FUEL: 8.720& PHI: 1.4000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T, DEG K 2451.3 24&'3.7 2478.8 2484.4 24'31.5 24'35.'3 2501.3 250&.'3 2510.5 2512.7 2515.4 2517.0 2518. I 
T, DEG F 3'352.7 3'385.8 4002.1 4012.3 4025.0 4032.'3 4042.& 4052.& 405'3.2 40&3.2 40&7.'3 4070.8 4072.8 
RHO, G/CC &.&541-5 1.3228-4 1.'3783-4 2.&32'3-4 3.'3402-4 5.24&2-4 7.85%-4 1 .30&'3-3 1.'3581-3 2.&08'3-3 3.'3100-3 5.210&-3 &.510'3-3 
M, MOL WT 2&.7&'3 2&.807 2&.82& 2&.837 2&.852 2&.8&1 2&.872 2&.883 2&.8'31 2&.8'35 2&.'301 2&.'304 2&.'30& 
CP, CALI1GIIKI 0.5223 0.47'37 0.45'34 0.44&8 0.4315 0.4222 0.410'3 0.3'3'34 0.3'321 0.3877 0.3824 0.37'33 0.3771 
GAMMA 151 1.1'358 1.2077 1.2142 1.218& 1.2243 1.2280 1.2327 1.2378 1.2413 1.2434 1.24&0 1.247b 1.2488 
SON VEL,M!SEC '354.2 %1.8 %5.8 %8.5 '371.8 '374.0 '37&.7 '37'3.& '381.& '382.8 '384.2 '385.1 '385.7 

MOLE FRAC T IONS 
AR 0.0078& 0.00788 0.00788 0.00788 0.0018'3 0.0078'3 0.0078'3 0.007'30 0.007'30 0.007'30 0.C07'30 0.007'30 0.007'31 
CO 0.10735 0.10725 0.10720 0.10717 0.10714 0.10713 0.10711 0.1070'3 0.1070'3 0.10708 0.10708 0.10708 0.10707 
CO2 0.0&045 0.0&07'3 0.0&0% O.O&IC& 0.0&118 0.0&125 0.0&134 0.0&142 0.0&148 0.0&151 0.0&155 0.0&157 0.0&15'3 
H 0.00535 0.00411 ~.0034'3 0.00310 0.002&1 0.00230 0.001'32 0.00153 0.00127 0.001; 1 0.000'31 0.00080 0.00072 
H2 0.0354'3 0.03535 0.0352Y 0.0"152& 0.0'5,,2 0.03520 0.03518 0.0351& 0.03515 0.03514 0.03514 0.03514 0.03513 
H2O 0.11'37& 0.12111 0.1217'3 0.12221 0.12275 0.12308 0.1234'3 0.123'32 0.1241'3 0.12437 0.12457 0.124&'3 0.12478 
NO 0.000'38 0.00080 0.00070 0.000&3 0.00054 0.0004'3 0.00041 0.00033 0.00028 0.00025 0.00020 0.00018 0.0001& 
N2 0.&5828 0.&5'331 0.&5'381 C.&&014 0.&&054 0.&&07'3 0.&&110 0.&&142 0.&&1&3 0.&&17& 0.&&1'31 0.&&200 0.&&207 
0 0.0003& 0.00022 0.0001& 0.00013 0.0000'3 0.00007 0.00005 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 
OH 0.003&2 0.00288 0.0024'3 0.00223 0.001'31 0.00170 0.00143 0.00115 0.000% 0.00084 0.00070 0.000&1 0.00055 
02 0.00050 0.00031 0.00023 0.00018 0.00013 0.00010 0.00007 0.00005 0.00003 0.00002 0.00002 0.00001 0.00001 

CASE: 5 O/F: '3.1588 F/A: 0.10'31'3 PERCENT FUEL: '3.8437 PHI: 1.&000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T, DEG K 2328.& 2337.& 2341.8 2344.5 2347.& 234'3.& 2351. '3 2354.3 2355.8 233&.8 2357.'3 2358.& 235'3.0 
T, DEG F 3731.8 3748.0 3755.& 37&0.3 37&&.0 37&'3.5 3773.7 3778.0 3780.8 3782.5 3784.5 3785.7 378&.5 
RHO, G/ec &.7'344-5 1.354&-4 2.02'30-4 2.7028-4 4.04'38-4 5.3'3&2-4 8.0877-4 1.34&8-3 2.01'32-3 2.&'314-3 4.0355-3 5.37'35-3 &.7233-3 
M, MOL WT 25.%5 25.'384 25.'3'33 25.'3'38 2&.005 2&.00'3 2&.014 2&.01'3 2&.022 2&.024 2&.027 2&.028 2&.02'3 
CP, CALIIGIIKI 0.4141 0.4148 0.4058 0.4004 0.3'338 0.38'38 0.3851 0.3802 0.3771 0.3752 0.3730 0.3717 0.3708 
GAMMA 151 1.2312 1.23'34 1.2435 1.24&1 1.24'33 1.2513 1.2538 1.2%4 1.2581 1.25'31 1.2&04 1.2&12 1. 2&17 
SON VEL,M/SEC '358.1 %2.8 %5.1 %&.& %8.4 %'3.5 '370.8 '372.2 '373.1 '373.7 '374.4 '374.8 '37'5.0 

MOLE FRACTIONS 
AR 0.00753 0.00754 0.00754 0.00754 0.00755 0.00755 0.00755 0.00755 0.00755 0.00755 0.00755 0.00755 0.00755 
CO 0.13'38& 0.14005 0.14015 0.14020 0.14027 0.14032 0.14037 0.14042 0.1404& 0.14048 0.14050 0.14052 0.14053 
CO2 0.04384 0.04377 0.04374 0.04372 0.04370 0.043&'3 0.043&7 0.043&5 0.043&4 0.043&3 0.043&2 0.043&2 0.043&1 
H 0.003'33 0.002'31 0.00243 0.002:3 0.00177 0.00155 0.00128 0.00100 0.00083 0.00072 0.0005'3 0.00051 0.0004& 
H2 0.0&228 0.0&248 0.0&258 0.0&2&5 0.0&272 0.0&277 0.0&283 0.0&28'3 0.0&2'33 0.0&2'35 0.0&2'37 0.0&2')'3 0.0&300 
H2O 0.11005 0.110&3 0.110'30 0.11107 0.11127 0.11140 0.11155 0.11170 0.11180 0.1118& 0.111'33 0.111'38 0.11200 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 
NO 0.00021 0.0001& 0.00013 0.00012 0.00010 0.0000'3 0.00007 0.0000& 0.00005 0.00004 0.00003 0.00003 0.00003 
N2 0.&3101 0.&3151 0.&3173 0.&3187 0.&3204 0.&3215 0.&3227 0.&3240 0.&324'3 0.&3254 0.&32&0 0.&32&3 0.&32&& 
0 0.00005 0.00003 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.0011'3 0.0008'3 0.00075 0.000&& 0.00055 0.00048 0.00040 0.00032 0.0002& 0.00023 0.0001'3 0.0001& 0.00015 
02 0.00004 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 



CASE= 7 O/F= 20.'3343 F/A= 0.04777 PERCENT FUEL= 4.55'31 PHI= 0.7000 
P. ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 £'.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P. PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T. DEG K 2384. I 2405.8 2417.3 2425.0 2434. '3 2441.5 244'3.'3 245'3.4 24£'5.'3 2470.2 2475.5 2478.'3 2481.3 
T. DEG F 3831.7 3870.8 38'31.5 3'305.2 3'323.2 3'334.'3 3'350.2 3%7.1 3'37'3.0 3'38£'.£' 3'3%.2 4002.3 400£'.£' 
RHO. G/CC 7.3352-5 1.4%2-4 2.1758-42.8'337-4 4.32£'0-4 5.7554-4 8.£'08'3-4 1.4303-3 2.1408-32.8505-34.2£'82-35.£'84£'-37.1002-3 
M. MOL WT 28.700 28.748 28.773 28.7'30 28.812 28.82£' 28.844 28.8£'5 28.87'3 28.88'3 28.'300 28.'308 28.'313 
CP. CAlIlG II K I 0.%41 0.5247 0.5041 0.4'30£' 0.4731 0.4£,18 0.4472 0.4311 0.4200 0.4130 0.4041 0.3'385 0.3'34£' 
GAMMA lSI 1.1737 1.1821 1.18£''3 1.1904 1.1'351 I. 1'384 1.202'3 1.2083 1.2122 1.214'3 1.2183 1.220£' 1.2222 
SON VEL.M/SEC '300.4 '30£'.'3 '310.£' '313.0 '31£'.4 '318.7 '321.7 '325.2 '327.7 '32'3.3 '331.5 '332.'3 '333.'3 

t10LE FRACT IONS 
AR 0.00882 0.00883 0.00884 0.00884 0.00885 0.0088£' 0.0088£' 0.00887 0.00887 0.00887 0.00888 0.00888 0.00888 
CO 0.00957 0.0078'3 0.00£''38 O. 00.17 0.00557 0.00505 0.0043£' 0.003£'0 0.00307 0.00274 0.00232 0.00205 0.0018£' 
CO2 0.084£'2 0.08£,4£, 0.08745 0.08612 0.088'3'3 1).08'35& 0.0'3031 0.0'3113 0.0'3171 0.0'3208 0.0'3254 0.0'3283 0.0'3303 
H 0.00084 0.0005'3 ~ .00048 0.00041 0.00032 0.00027 0.00022 0.0001£' 0.00012 0.000:0 0.00008 O.OOOO£' O.OOOO£' 
H02 0.00001 0.00001 0.00001 O.onOOI O.onowi 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00002 
H2 0.001£'3 0.00131 0.00115 0.00104 0.000'30 0.00081 0.00070 0.00057 0.00048 0.00043 0.0003£' 0.00032 0.0002'3 
H2O 0.08353 0.08448 0.0'34'39 0.08534 0.08580 0.08£,10 0.08£'50 0.08£''37 0.08730 0.08752 0.08780 0.087'1'1 0.08812 
NO 0.00'181 0.01017 0.0103~ 0.0104'3 0.010£'£' 0.01077 0.010'11 0.01108 0.0111'1 0.0112(, 0.0113£' 0.01142 0.0114£' 
N02 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00003 0.00003 0.00003 
N2 0.73358 0.734£'3 0.733,8 0.73555 0.73£'03 0,73£'34 0.73£'74 0.7371'3 0.73750 0.73770 0.737'35 0.73811 0.73822 
Q 0.002£'7 0.00211 0.00183 0.001£'4 0.00141 0.0012£' 0.00107 0.00087 0.00073 0.000£'5 0.00054 0.00048 0.00043 
OH 0.007'30 0.00717 0.00£'74 0.00(,44 0.0(j('03 0.00573 0.00533 0.00484 0.00448 0.00423 0.0038'1 0.003£'£' 0.0034'1 
02 0.05702 0.0%34 0.055'38 0.05574 0.05543 0.05523 0.054'17 0.054£''1 0.05450 0.0543'3 0.05424 0.0541£' 0.05410 

CASE= 7 O/F= 18.3175 F/A~ 0.0545'1 PERCENT FUEL= 5.1;£'7 PHI= 0.8000 
P. ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 £'.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P. PSIA 7.3 14.7 22.0 2'3.4 44. I 58.8 88.2 147.0 220.4 2'33.'1 440.'3 587.8 734.8 
T. DEG K 24£'1.£' 24'11.5 2508.1 251'1.3 2534.4 2544.£' 2558. I 2573.'3 2585.3 25'12.8 2£,02.£' 2£'0'1.0 2£'13.£' 
T. DEG F 3'171.2 4025.1 4054.8 4075.0 4102.2 4120.5 4144.'1 4173.3 41'33.8 4207.4 4225.0 423£'.5 4244.8 
RHO. G/ce 7.0577-5 1 .3'178-4 2.0855-4 2.7707-4 4.13£,1-4 5.4'171-4 8.2104-4 1.3£,17-3 2.0353-3 2.7074-3 4.0488-3 5.3878-3 £'.7252-3 
M. MOL WT 28.512 28.578 28.£'14 28.£'3'3 28.£'72 28.£,'14 28.724 28.75'1 28.784 28.801 28.822 28.83£' 28.84£' 
CP. CAlli G II K I 0.£'7'14 0.£'301 O. £,035 0.58% 0.5&1'3 0.54£'0 0.5250 0.5007 0.4833 0.4718 0.4570 0.4473 0.4404 
GAMMA 151 1'.I5&£' 1.1£'3£' 1.1£,78 1.170'1 1.1752 I .1784 1.1828 1.1884 1.1'12'3 1.1'15'1 ! .2002 1.2031 1.2053 
SON VEL.M/SEC '111.2 '118.4 '322.5 '125.4 '32'3.4 '332.1 '335.'3 '140.4 '143.8 '14£'. I '14'1.2 '351.3 '152.'3 

MOLE FRACTIONS 
AR 0.00870 0.00872 0.00873 0.00874 0.00875 0.0087£' 0.00877 0.00878 0.0087'1 0.0087'1 0.00880 0.00880 0.00880 
CO 0.0181£' 0.0157£' 0.01440 0.01315 0.01215 o .0112£' 0.0100£' 0.008£'4 0.007£'0 0.00(,'31 0.00£'01 0.00543 0.00500 
CO2 0.0880£' 0.0'1070 0.0'1220 0.0'1324 0.0'34(,(, 0.0'35&3 0.0%'15 0.0'184'1 0.0'1%3 0.10038 0.1013£' 0.10200 0.1024(, 
H 0.001£'7 0.00124 0.00103 0.000'30 0.00074 0.000£'4 0.00052 0.00040 0.00032 0.00027 0.00021 0.00018 0.0001£' 
H02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00002 0.00002 
H2 0.00315 0.002(,(, 0.0023'1 0.00221 0.001'17 0.00180 0.0015'1 0.00135 0.00117 0.0010£' 0.000'11 0.00082 0.00075 
H2O 0.0'120'0 0.0'3337 0.0'340'1 0.0'145'3 0.0'3525 0.0'1570 0.0%31 0.0'1702 0.0'3754 0.0'378'1 0.0'1834 0.0'38£'5 0.0'3887 
NO 0.00'357 0.00'3% 0.01017 0.01031 0.01050 0.010(,3 0.01080 0.010'3'3 0.01113 0.01122 0.01134 0.01142 0.01148 
N02 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00002 
N2 0.72411 0.72%0 0.72£,43 0.72(,'3'3 0.72774 0.72825 0.728'13 0.72'372 0.7302'3 0.730£'£' 0.73115 0.73147 0.73170 
0 0.00341 0.0027& 0.00243 0.00221 0.001'33 0.00174 0.00150 0.00124 0.0010£' 0.000'35 0.00081 0.00072 0.000£'5 
OH 0.00'38'3 0.00'315 0.00870 0.00838 0.007'13 0.007£,1 0.00715 0.00£'5'3 O.OO£,I£, 0.00585 0.00544 0.00515 0.004'34 
02 0.04121 0.0400£' 0.03'342 0.038'17 0.0383£' 0.037'35 0.03740 0.03£'75 0.03(,2'3 0.035'38 0.03558 0.03533 0.03514 



CASE= I O/F= 17.2400 F/A= 0.05800 PERCENT FUEL= 5.4825 PHI= 0.8500 
p. ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 E>.OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
p. PSIA 7.3 14.7 22 0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T. DEG K 20~5.1 2102.3 2105.8 2108.0 2110.8 2112.5 2114.7 211E>.~ 2118.5 211~.4 2120.E> 2121.3 2121.8 
T. DEG F 3311.5 3324.4 3330.7 3334.7 333~. 7 3342.8 334E>.7 3350.8 3353.5 3355.2 3357.4 3358.7 335~.E> 
RHO. G/CC 8.4080-5 1.E>7E>7-4 2.511E>-43.3458-4 5.0131-4 E>.E>7~5-4 1.0011-3 I .E>E>E>~-3 2.4~8~-3 3.330E>-3 4.~~35-3 E>.E>%1-3 8.3184-3 
11. MOL WT 28.~0~ 28.~25 28.~32 28.~37 28. ~43 28.~47 28.~51 28.~% 28.~5~ 28.%1 28.%4 28.%5 28.%E> 
CP. CAlIIGIIKI 0.4147 0.3980 0.38~~ 0.3848 0.3785 0.374E> 0.3E>98 o .3E>47 o .3E>13 0.3593 0.3%8 0.3552 0.3541 
GAMMA lSI 1.2134 1.220E> 1.2244 1.22E>8 1.2299 1.2319 1.2344 1.2372 1.2391 1.2402 1.2417 1.242E> 1.2432 
SON VEL.M/SEC 855.1 858.8 8E>0.8 8E>2.0 8E>3.E> 8E>4.E> 8E>5.8 8E>7.2 8E>8.1 %8.7 8E>9.4 8E>9.8 870.2 

fl0LE FRACT IONS 
AR 0.00879 0.00880 0.00880 0.00880 0.00881 0.00881 0.00881 0.00881 0.00881 0.00881 0.00881 0.00881 0.00881 
CO 0.002E>0 0.001% 0.001E>5 O.OO'~E> 0.00122 0.00107 0.00089 0.00071 0.00058 0.00051 0.00042 0.00037 0.00033 
CO2 0.11144 0.11214 0.11248 0.ll~E>9 0.11295 Q.11311 0.11331 0.11352 0.113E>5 0.11373 0.11383 0.11389 0.11394 
H 0.00010 O.OOOOE> 9.00005 0.00004 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 
H2 0.00051 0.00038 0.00032 0.0~028 0.onO~4 0.00021 0.00017 0.00014 0.00011 0.00010 0.00008 0.00007 O.OOOOE> 
H2O 0.10E>E>8 0.10704 0.10723 0.10734 0.10749 0.10759 0.10772 0.10785 o .107~4 0.10800 0.10808 0.10813 0.10817 
NO 0.00371 0.0037E> 0.00378 0.00380 0.00382 0.00383 0.00384 0.0038E> 0.00387 0.00388 0.0038~ 0.0038~ 0.003~0 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.73483 0.73519 0.73537 0.73548 0.73%2 0.73571 0.73582 0.73593 0.73601 0.73606 0.73E>11 0.73E>15 0.73618 
0 0.00032 0.00024 0.000:;0 0.00017 0.00014 0.00013 0.00010 0.00008 0.00007 0.00006 0.00005 0.00004 0.00004 
OH 0.00243 0.00211 0.00193 0.00181 0.0016E> 0.001% 0.00142 0.00126 0.00115 0.00107 0.00097 0.000~1 0.00086 
02 0.028E>0 0.02832 0.0281~ 0.02811 0.02801 0.027% o .O278~ 0.02782 0.02778 0.02775 0.02773 0.02771 0.02770 

CASE= 1 O/F= lE>.2822 F/A= 0.06142 PERCENT FUEL= 5.7863 PHI= O.~OOO 
p. ATM 0.5000 1.0000 1.5CJO 2.0000 3.0000 4.0000 6.0000 10.000 15.000 20.000 30.000 40.000 50.000 
p. P5IA 7.3 14.7 22.0 2~.4 44. I 58.8 88.2 147.0 220.4 2l3.~ 440.~ 587.8 734.8 
T. DEG K 2157.E> 2168.~ 2174.7 2178.4 2183.1 2186.1 218~.~ 21~4.0 21%.7 21~8.4 2200.E> 2201 .~ 2202.8 
T. DEG F 3423. ~ 3444.4 3454.7 346 1.4 346~.~ 3475.3 3482.1 348~. 4 34~4 .4 34~7.5 3501.3 3503.7 3505.4 
RHO. G/CC 8. 150E>-5 1.6230-4 2.42~1-4 3.2341-4 4.8424-4 6.44~1-4 ~.65~7-4 I . E>074-3 2.4086-3 3.20~4-3 4.8102-3 6.4103-3 8.0100-3 
M. MOL WT 28.860 28.885 28.8~7 28.~05 28.~15 28.~22 28.~30 28.~3~ 28. ~44 28.~48 28.~53 28. ~% 28.~58 
CP. CAlIlG 11K I 0.4621 0.4377 0.4253 0.4174 0.4073 0.400~ 0.3~28 0.3841 O. "782 0.374E> 0.3701 0.3673 0.3E>53 
GAMMA 151 1.1%4 1.204E> 1 .20~2 1.2123 1.2164 1 .21~2 1.2228 1 .226~ 1.2297 1.2315 I .233~ 1.2353 1.23E>4 
SON VEL.M/5EC 862.4 867.2 86~.8 871.E> 873.8 875.3 877 .3 87~.4 880.~ 881.8 883.0 883.8 884.3 

MOLE FRACTI0N5 
AR 0.00875 0.0087E> 0.00876 0.00877 0.00877 0.00877 0.00877 0.00878 0.00878 0.00878 0.00878 0.00878 0.00878 
CO 0.00508 0.003~~ 0.00344 0.00308 0.002E>2 0.00233 0.001~7 0.00158 0.00133 0.00117 0.000~7 0.00085 0.00077 
CO2 0.1150E> 0.11E>25 0.11E>86 0.11725 0.11774 0.11806 0.11846 0.11888 0.11~1E> 0.11~34 0.11~55 0.11%~ 0.11~78 
H 0.0001~ 0.00013 0.00010 0.00008 0.00006 0.00005 0.00004 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 
H2 0.000~7 0.00075 0.000E>4 0.00057 O. 0004~ 0.00043 0.00036 0.0002~ 0.00024 0.00021 0.00018 0.00015 0.00014 
H2O 0.11171 0.11224 0.11251 0.112E>~ 0.112~2 0.11307 0.11325 0.11346 0.113E>1 0.11370 0.11382 0.1138~ 0.113~5 
NO O.0035~ o .003E>4 0.00367 0.00368 0.00370 0.00371 0.00373 0.00375 0.0037E> 0.00377 0.00378 0.00378 0.0037~ 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.7312E> 0.7318E> 0.73217 0.73236 0.732E>1 0.73276 0.732% 0.73318 0.73332 0.73341 0.73352 O. 7335~ 0.733E>4 
0 0.00041 0.00031 0.0002E> 0.00023 0.0001~ 0.00017 0.00014 0.00011 O.OOOO~ 0.00008 0.00007 0.00006 0.00005 
OH 0.002~7 0.00261 0.00241 0.00227 0.0020~ 0.001~7 0.00180 0.001E>1 0.00147 0.00138 0.00126 0.00117 0.00111 
02 0.01~~~ 0.01~46 0.01~1~ 0.01902 0.01880 0.018b7 0.01850 0.01833 0.01821 0.01814 0.0180E> 0.01801 0.017~8 



CASE= 2 O/F= 8.1411 F/A= 0.12283 PERCENT FUEL= 10.93% PHI= 1.8000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T, DEG K 1830.7 1831.1 1831.3 1831.4 1831.5 1831.& 1831. 7 1831.8 /831.8 1831.9 1831.9 1832.0 1832.0 
T, DEG F 2835.& 283&.3 283&.& 283&.8 2837.0 2837.2 2837.3 2837.5 2837.& 2837.7 2837.8 2837.8 2837.9 
RHO, G/CC 8.394&-5 1.&78&-4 2.5177-4 3.35&8-4 5.0350-4 &.7131-4 1.00&9-3 1.&781-3 2.517/-3 3.3%1-3 5.0341-3 &.7121-38.3901-3 
M, MOL WI 25.222 25.223 25.223 25.223 25.223 25.224 25.224 25.224 25.224 25.224 25.225 25.225 25.225 
CP, CALfIGIIKI 0.3&49 0.3&38 0.3&33 0.3&30 0.3&2E. 0.3&24 0.3&22 0.3&19 0.3&18 0.3&17 0.3&1& 0.3&15 0.3&15 
GAMMA lSI 1.27&4 1.2772 1.2775 1.2777 1.2780 1.2781 1.2783 1.2785 1.278& 1.2787 1.2787 1.2788 1.2788 
SON VEL,M/5EC 877.7 878.0 878.2 878.3 878.4 878.4 878.5 878.& 878.7 878.7 878.7 878.7 878.7 

MOLE FRACT IONS 
AR 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 
CO 0.1&0% 0.1&098 0.1&098 0.I&n99 0.1&099 0.1&100 0.1&100 0.1&100 0.1&100 0.1&101 0.1&101 0.1&101 0.1&10, 
CO2 0.03731 0.03730 0.03729 0.03129 0.03729 1).03729 0.03728 0.03728 0.03728 0.03728 0.03728 0.03728 0.03729 
H 0.00020 0.00014 ').00012 0.00010 0.00008 0.00007 0.0000& 0.00005 0.00004 0.00003 0.00003 0.00002 0.00002 
H2 0.0'l888 0.0'l8'l0 0.0'38'31 0.0'18'l2 0.Oq8~2 0.0'l8'32 0.0'38'33 0.0'38'33 0.0'38'l3 0.0'3892 0.09892 0.09891 0.09890 
H2O 0.08980 0.08982 0.08'383 0.08983 0.08'384 0.08984 0.08985 0.08985 0.08985 0.08'l85 0.08'385 0.08'l85 0.08'l85 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00002 0.00003 0.00003 
N2 0.&0%0 0.&0%2 0.&0%3 G.(,0%3 0.E.0%4 0.E.0%4 0.E.0%5 0.E.OSb5 O.('O%E. O.E.OSbE. O.E.O%E. O.E.O%E. O.&O%E. 
OH 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CASE= 2 O/F= 7.3270 F I A= 0.1%48 PERCENT FUEL= 12.00'l1 PHI= 2.0000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 E..OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 2'l3. 'l 440.'l 587.8 734.8 
T, DEG K 1&'34.8 IE.94.9 lE.95.0 1&95.0 IE.95.1 IE.95.1 lE.95.1 lE.95.2 IE.95.2 IE.95.2 1&95.3 1(,95.3 1&95.4 
T, DEG F 25'l0.9 2591.2 259, .3 2591.3 2591.4 2591.5 2591.5 2591.E. 2591.7 2591.7 2591.8 25'31.9 2591.9 
RHO, G/CC 8.800E.-5 1.7E.00-4 2.E.399-4 3.5198-4 5.2797-4 7.0394-4 I .055'l-3 1 .7598-3 2.E.397-3 3.5Il&-3 5.2793-3 7.0390-3 8.7987-3 
M, MOL HT 24.478 24.478 24.478 24.478 24.479 24.479 24.479 24.479 24.479 24.479 24.480 24.480 24.481 
CP, CALfIGllf:1 0.3&53 0.3E.49 0.3&47 0.3&45 0.3E.44 0.3E.43 0.3&42 0.%41 0.3&41 a .3E.41 0.3(,41 a .3E.41 0.3&42 
GAMMA lSI 1.28&1 1.28&5 1.28&E. 1.28&7 1.28E.8 1.28E.9 1.28&9 1.2870 1.2870 1.2871 1.2871 1.2871 1.2871 
SON VEL,M/SEC 8&0.5 8E.0.E. 8E.0.7 8E.0.7 8E.0.7 8&0.8 8E.0.8 8E.0.8 8E.0.8 8(,0.9 8&0.'l 8&0.9 8&0.9 

MOLE FRACT IONS 
AR 0.00&93 0.00E.93 0.00&93 0.00E.'33 0.00E.'33 0.00E.'33 0.00&'33 0.00E.'33 0.00&93 0.00E.93 0.00E.'33 0.00E.93 0.00&'33 
CH4 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 
CO 0.181"'3 0.181&9 0.18170 0.18170 0.18170 0.18170 0.18170 0.18170 0.18170 0.18170 0.18170 0.18170 0.18170 
CO2 0.02952 0.02952 0.02'351 0.02951 0.02951 0.02951 0.02951 0.02951 0.02951 0.02951 0.02'352 0.02'352 0.02'352 
H 0.00007 0.00005 0.00004 0.00004 0.00003 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.12'383 0.12'384 0.12984 0.12934 0.12984 0.12984 0.12984 0.12984 0.12983 0.12'382 0.12980 0.12978 0.1297& 
H2O 0.07127 0.07128 0.07128 0.07128 0.07128 0.07128 0.07128 0.07129 0.07129 0.07129 0.07129 0.0712'3 0.07129 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00002 0.00003 0.00004 0.00005 0.00007 
N2 0.580&8 0.580E.'3 0.580E.9 0.580&9 0.58070 0.58070 0.58070 0.58070 0.58070 0.58070 0.58071 0.58071 0.58072 



CASE= 4 O/F= 17.2400 FI A= 0.05800 PERCENT FUEL= 5.4825 PHI= 0.8500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 E..OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 23%.3 237~.4 23~1 .~ 2400.2 2411.2 2418.E. 2428.2 243~. 1 244E..8 2451.8 2458.2 24E.2.3 24E.5.2 
T, DEG F 3781.E. 3823.2 3845.E. 38E.0.7 3880.5 38~3.7 3~11 .0 3~30.E. 3~44. 5 3~53.5 3%5.0 3~72. 4 3~77. E. 
RHO, G/CC 7.412E.-5 1.4707-4 2.1~E.7-4 2.~20E.-4 4.3045-4 5.804~-4 8.E.7~2-4 1.4413-3 2.1%3-3 2.8703-3 4.2%4-3 5.7208-3 7.1440-3 
M, MOL WT 28.E.E.5 28.715 28.743 28.7E.I 28.785 28.801 28.822 28.84E. 28.8E.3 28.873 28.887 28.8% 28.~03 
CP, CAl! IG 11K I 0.5%'1 0.5558 0.5340 0.51'14 0.5003 0.487E. 0.4711 0.4523 0.43~1 0.430E. 0.41'17 0.4127 0.4078 
GAMMA IS I 1.1E.70 I .1747 1.17'13 1.182E. 1.1873 1.1'10E. 1.1'152 1.2008 1.2051 1.2080 1.211~ 1.2145 1.21E.4 
SON VEL,M/SEC 8'13.1 8~'1.E. '103.3 '105.'3 '10'1.4 '111 .7 '115.0 '118.8 ~21 .E. ~23.5 ~2E..0 ~27 .E. '128.8 

MOLE FRACTIONS 
AR 0.00872 0.00874 0.00874 0.00875 O.0087b 0.0087G 0.00877 0.00878 0.00878 0.00878 0.0087'1 0.0087'1 0.0087'1 
CO 0.012'18 0.010'13 0.00'180 0.OOQ04 0.00801 0.00733 0.00E.42 0.0053'1 0.004E.E. 0.00418 0.00357 0.0031'3 0.002'11 
CO2 0.10010 0.10234 0.10358 0.10442 0.10554 0.10E.28 0.10727 0.10840 0.10~20 0.10'172 0.11038 0.11080 0.11110 
H 0.00087 0.000E.2 ~.00051 0.00044 0.00035 0.00030 0.00024 0.00018 0.00014 0.00012 0.0000'1 0.00008 0.00007 
H02 0.00000 0.00000 0.00000 O.O~OOI o.onOOI 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00230 0.0018'1 0.001E.7 0.00153 0.00134 0.00122 0.0010E. 0.00088 0.00075 0.00OE.7 0.00057 0.00051 0.0004E. 
H2O 0.10140 0.10243 0.102'3'1 0.1033E. 0.1038E. 0.1041'1 0.104E.3 0.10514 0.10550 0.10574 0.10E.05 0.10E.25 0.10E.40 
NO 0.00E.8E. 0.0070E. 0.00717 0.00724 0.00733 0.0073'1 0.00747 0.0075E. 0.007E.2 0.007E.E. 0.00771 0.00775 0.00777 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 
N2 0.72702 0.72820 0.72JE.4 0.72927 0.72'184 0.73022 0.73071 0.73127 0.731E.7 0.731'13 0.73225 0.7324E. O. 732E. 1 
0 0.00170 0.00134 0.0011E. 0.00105 0.000'10 0.00080 0.000E.8 0.000% 0.00047 0.00042 0.00035 0.00031 0.00028 
OH 0.00E.80 0.00E.18 0.00581 0.0055~ 0.00520 0.004% 0.004E.2 0.00420 0.0039'1 0.003E.8 0.0033'1 0.0031~ 0.00305 
02 0.03127 0.0302E. 0.02'171 0.02'135 0.0288E. 0.02853 0.02811 0.027E.3 0.02730 0.0270'1 0.02E.82 0.02E.E.5 0.02E.53 

CASE= 4 O/F= lE..2822 FlA. 0.0E.142 PERCENT FUEL= 5.78E.3 PHI= 0.'1000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 E..OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'1.4 44.1 58.8 88.2 147.0 220.4 2'13.'3 440.'1 587.8 734.8 
T, DEG K 23'11.4 2418.4 2433.2 2443.3 24%. '1 24E.E..0 2478.2 24'12.4 2502.8 250'1.E. 2518.5 2524.3 2528.5 
T, DEG F 3844.'1 38~3. 3 3'320.0 3'138.2 3%2.E. 3'17'1.1 4001.1 402E..7 4045.3 4057.E. 4073.E. 4084.0 40'11.E. 
RHO, G/CC 7.2778-5 1.4423-4 2.1527-42.8E.0E.-4 4.271E.-4 5.E.783-4 8.4834-4 1.4073-3 2.103'1-3 2.7'1'11-3 4.18E.E.-3 5.5718-3 E.. '1553-3 
M, MOL WT 28.%3 28.E.22 28.E.54 28.E.7E. 28.70E. 28.72E. 28.752 28.783 28.80E. 28.821 28.840 28.853 28.8E.2 
CP, CAl!IGIIKI 0.E.53'1 0.E.0'17 0.5858 0.%'18 0.5483 0.533'1 0.5148 0.4'12E. 0.47E.5 0.4E.5'1 0.4520 0.442'1 0.43E.3 
GAMMA lSI 1.158E. 1.1E.55 1.1E.% 1. 172E. 1.17E.8 1.17'1'1 1.1842 1.18'17 1.1'140 1.1'170 1.2011 1.2040 1.20E.2 
SON VEL, MI SEC 8'18.1 '104.'1 '108.7 '111.4 '115.1 '117.7 '121.2 '125.5 '128.7 '130.'1 '133.'1 '135.'1 '137.3 

MOLE FRACT IONS 
AR 0.008E.E. 0.008E.8 0.008E.'1 0.00870 0.00870 0.00871 0.00872 0.00873 0.00874 0.00874 0.00875 0.00875 0.00875 
CO 0.01815 0.01577 0.01441 0.01318 0.0121'1 0.01132 0.01013 0.00874 0.00771 0.00703 0.00E.13 0.00554 0.00512 
CO2 0.10075 0.10338 O. 10487 0.105'10 0.10730 0.1082E. 0.10'1% 0.11108 0.11220 0.112'15 0.113'12 0.114% 0.11503 
H 0.00123 0.000'11 0.00075 O.OOOE.E. 0.00054 0.00047 0.00038 0.0002'1 0.00023 0.00020 0.00015 0.00013 0.00011 
H02 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00327 0.0027E. 0.00248 0.00230 0.00205 0.0018'1 0.001E.7 0.00142 0.00124 0.00112 0.000'17 0.00087 0.00080 
H2O 0.1055< 0.10E.74 0.10740 0.10785 0.1084E. 0.10887 0.10'141 0.11005 0.11051 0.11082 0.11122 0.1114'1 0.111E.8 
NO 0.00E.47 0.00E.E.4 0.00E.73 0.00E.78 0.00b85 0.00E.'10 0.00E.'15 0.00701 0.00705 0.00708 0.00711 0.00713 0.00714 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.72227 O.723E.8 0.7244E. 0.724'1'1 0.72571 0.72E.I'1 0.72E.84 0.727bO 0.72815 0.72852 0.728'1'1 0.72'130 0.72'153 
0 0.00182 0.00145 0.0012E. 0.00114 0.000'18 0.00088 0.00075 0.000E.2 0.00052 0.0004E. ().0003~ 0.00035 0.00031 
OH 0.00737 0.00E.74 0.00E.37 0.00E.l1 0.00574 0.00548 0.00513 0.004E.'1 0.0043E. 0.00414 0.00383 0.003E.l 0.0034E. 
02 0.0244'1 0.0232E. 0.02257 0.02210 0.0214E. 0.02102 0.02044 0.01'17E. 0.01'127 0.018'14 0.01852 0.01824 0.01804 



CASE= 5 O/F= 8.1411 F I A= O. 12283 PERCENT FUEL= 10.')3% PHI= 1.8000 
p, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 e,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2').4 44. I 58.8 88.2 147.0 220.4 2')3.') 440.') 587.8 734.8 
T. DEG K 21')2.') 21')7.4 21')').5 2200.7 2202.3 2203.2 2204.3 2205.4 220e,.1 220e,.e, 2207.1 2207.4 2207.e, 
T, DEG F 3487.5 34,)5.e, 34,),).4 3501.e, 3504.4 350e,.0 3508.0 3510.0 3511.3 3512.1 3513.0 3513.e, 3514.0 
RHO, G/CC e,.'),),)7-5 1.3j7e,-4 2.0')47-4 2.7,)1e,-4 4.1851-4 5.5782-4 8.3e,3,)-4 1.3')34-3 2.08%-3 2.78%-3 4.177e,-3 5.%%-3 e,.%14-3 
M, MOL WT 25.1')0 25.200 25.204 25.207 25.210 25.212 25.214 25.21e, 25.218 25.21') 25.220 25.221 25.221 
CP, CALlIGIIKI 0.402') 0.3')2') 0.3883 0.3855 0.3822 0.3802 0.3778 0.3753 0.3738 0.3728 0.3717 0.3711 0.370e, 
GAMMA lSI 1.2532 1.2584 1.2e,0,) 1.2e,25 1.2e,44 1.2e,55 1.2e,e,') 1.2e,83 1.2e,,)3 1.2e,,)8 1.2705 1.270') 1.2712 
SON VEL,M/SEC ')52.4 ')55.2 ')%.5 ')57.3 ')58.3 ')58.') ,)5,).e, %0.4 %0.8 %1.1 %1.5 %1.7 %1.8 

MOLE FRACTIONS 
AR 0.00722 0.00722 0.00722 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 
CO 0.1e,575 0.1e,58,) 0.1e,5,)5 0.1e,·')~ 0.1e,e,04 0.1e,e,0e, 0.1e,e,10 o .1e,e,13 0.1e,e,15 0.1e,e,17 0.1e,e,18 0.1e,e,1'3 0.Ie,G20 
CO2 0.03227 0.03221 0.03218 0.0321e, 0.03214 0.03212 0.03211 0.0320') 0.03208 0.03208 0.03207 0.03207 0.03207 
H 0.00232 0.001e,8 ~ .0013') 0.00121 0.00100 0.00087 0.00072 0.000% 0.0004e, 0.00040 0.00033 0.00028 0.00025 
H2 0.0'32')2 0.0')314 0.0')324 0.0"1330 0.Oq3~1 0.0')341 0.0')347 0.0')352 0.0')355 0.0')357 0.0')35,) 0.0,)3e,0 0.0,)3e,1 
H2O 0.0,)431 0.0,)453 0.0,)4e,3 0.0,)4e,,) 0.0,)47b 0.0,)481 0.0,)48e, 0.0')4')1 0.0')4')5 0.0')4')7 0.0')4')') 0.0')500 0.0,)501 
NH3 0.00000 0.00000 o.oaooo 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00002 
NO 0.00004 0.00003 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 
N2 0.e,0483 0.e,050e, 0.e,051e, 0.e,0523 0.e,0530 0.e,0535 0.e,0541 0.e,054e, 0.e,0550 0.e,0552 0.e,0555 0.e,0557 0.e,0558 
0 0.00001 0.00000 0.00J00 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00033 0.00024 0.00020 0.00018 0.00015 0.00013 0.00010 0.00008 0.00007 0.0000e, 0.00005 0.00004 0.00004 

CASE= 5 O/F= 7.3270 F I A= O. 13e,48 PERCENT FUEL= 12.00')1 PHI= 2.0000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 e,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
p, PSIA 7.3 14.7 22 .0 2').4 44.1 58.8 88.2 147.0 220.4 2')3.') 440.') 587.8 734.8 
T, DEG K 2057.3 205').4 20e,0.4 20e,1.0 20e,1.7 20e,2.2 20e,2.7 20e,3.2 20e,3.5 20,3.7 20e,4.0 20e,4.1 20e,4.2 
T, DEG F 3243.3 3247.3 324,). I 3250.1 3251.4 3252.2 3253. I 3254.0 3254.e, 3255.0 3255.4 3255.7 3255.') 
RHO, G/ec 7.2458-5 1.447')-4 2.170')-4 2.8')3')-4 4.33%-4 5.7852-4 8.e,7e,0-4 1.4457-3 2.1e,83-3 2.8')08-3 4.3358-3 5.7807-3 7.22%-3 
M, MOL WT 24.4e,3 24.4e,8 24.470 24.471 24.472 24.473 24.474 24.475 24.47e, 24.477 24.477 24.478 24.478 
CP, CALIIGIIKI 0.388'3 0.3835 0.3811 0.37,)7 0.3780 o . 37e,') 0.J757 0.3744 0.373e, 0.3732 0.372e, 0.3723 0.3721 
GAMMA 151 1.2e,,)3 1.2725 1.2740 1.274') 1.275') 1.2ne, 1.2774 1.2782 1.2787 1.27')0 1.2713 1.27% 1.27'17 
SON VEL,M/SEC ')42.1 ')43.7 '344.4 '344.8 ')45.4 ')45.7 ,)4b. I ,)4e,.5 '34e,.7 ,)4e,.,) '147. I ')47.2 ')47.2 

MOLE FRACTIONS 
AR 0.00e,"'3 0.00e,,)3 0.00e,'J3 0.00e,':!3 0.00e,,)3 0.00e,':!3 o .00e,'13 0.00e,'J3 0.00e,,)3 0.00e,,)3 0.00e,,)3 0.00e,,)3 0.00e,'33 
CO o .18e,8e, o .18e,'J3 0.18e,% 0.18e,'38 0.18700 0.18702 0.18703 0.18705 o . I 870e, 0.18707 0.18707 0.18708 0.18708 
CO2 0.0<422 0.0241'1 0.02418 0.02417 0.0241e, 0.02415 0.02414 0.02414 0.02413 0.02413 0.02413 0.02413 0.02413 
H 0.00118 0.00084 0.000e,'3 O.OOO~O 0.00050 0.00043 0.00035 0.00027 0.00022 0.0001') 0.0001e, 0.00014 0.00012 
H2 0.123'37 0.12411 0.12417 0.12421 0.12425 0.12428 0.12431 0.12434 0.1243e, 0.1243e, 0.12437 0.12437 0.12437 
H2O 0.07e,42 G.07e,50 0.07e,53 0.07e,55 0.07e,58 0.07e,5'3 0.07e,e,1 0.07e,e,3 0.07e,e,4 0.one,4 0.07e,e,5 0.07e,e,e, 0.07e,e,e, 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00002 0.00003 0.00003 
NO 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.58031 0.58044 0.5804'3 0.58051 0.58055 0.58057 0.5805') 0.580e,2 0.580e,3 0.580e,4 0.580e,e, 0.580e,e, 0.580e,7 
OH 0.00008 0.0000e, 0.00005 0.00004 0.00003 0.00003 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 



CASE= 7 O/F= 17.2400 F/A= 0.05800 PERCENT FUEL= 5.48,15 PHI= 0.8500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 i; .0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T, DEG K 2491.4 2524.7 2543.4 25%.2 2573.5 2585.4 2&01.4 2&20.4 2&34.4 2&43.7 2&5&.1 2&&4.3 2&70.3 
T, DEG F 4024.9 4084.8 4118.3 4141.4 4172.7 4194.0 4222.9 42%.9 4282.2 4299.0 4321.3 433&.0 434&.9 
RHO, GICC &.94&1-5 1.3744-4 2.0495-4 2.7217-4 4.0003-4 5.3938-4 8.0509-4 1.3340-3 1.992&-3 2.&492-3 3.9591-3 5.2&59-3 &.5705-3 
M, MOL WT 28.401 28.474 28.515 28.543 28.582 28.&08 28.&43 28.&84 28.715 28.73& 28.7&3 28.781 28.794 
CP, CALI IG II K I 0.7343 0.&822 0.&539 0.&348 0.&091 0.5919 0.5&88 0.5417 0.5219 0.508& 0.4912 0.4797 0.4712 
GAMMA 151 1.1508 1.1570 1.1&08 1.1&3& 1.1&7& 1.1704 1.1745 1.1798 1.1840 1.1870 1.1912 1.1941 1.1%4 
SON VEL,MISEC 91&.2 923.& 927.8 930.8 934.9 937.8 941.8 94&.& 950.3 952.9 9%.3 958.7 %0.5 

MOLE FRACT IONS 
AR 0.008&4 0.008&& 0.008&7 0.008&8 0.00870 0.00870 0.00871 0.00873 0.00874 0.00874 0.00875 0.0087& 0.0087& 
CO 0.02347 0.02084 0.01930 0.0IP'2 0.01&71 0.015&7 0.01423 0.01249 0.01118 0.01029 0.00911 0.00832 0.00773 
CO2 0.0885& 0.09149 0.09319 0.09438 0.Q%03 0.09718 0.0987& 0.100&7 0.10210 0.1030& O. 1043& 0.10522 0.10585 
H 0.00220 0.001&7 0.00141 0.00124 0.00103 0.00091 0.00075 0.00058 0.00047 0.00040 0.00032 0.00028 0.00024 
H02 0.00000 0.00001 0.00001 0.011001 0.0 11001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00002 
H2 0.00417 0.00358 0.0032& 0.00304 0.00274 0.00254 0.00227 0.001% 0.00173 0.00158 0.00138 0.00125 0.0011& 
H2O 0.09597 0.0974& 0.09829 0.0988& 0.09%3 0.1001& 0.10087 0.10171 0.10234 0.10275 0.10331 0.103&8 0.103% 
NO 0.00919 0.00955 0.00975 0.00988 0.01005 0.01017 0.01032 0.01050 0.010&2 0.01070 0.01080 0.01087 0.01092 
N02 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 
N2 0.71913 0.72082 0.72'7" 0.72241 0.72330 0.72390 0.72472 0.72570 0.72&42 0.72&90 0.72754 0.727% 0.72828 
0 0.003&2 0.002% 0.002&1 0.00238 0.00208 0.00189 0.001&4 0.00137 0.00118 0.00105 0.00090 0.00080 0.00073 
OH 0.010&2 0.00988 0.00943 0.00911 0.008&5 0.00832 0.0078& 0.00728 0.00&93 0.00&51 0.00&07 0.00577 0.00554 
02 0.03443 0.03309 0.03233 0.03179 0.03105 0.03054 0.02984 0.02901 0.02839 0.02797 0.02742 0.0270& 0.02&79 

CASE= 7 O/F= 1&.2822 F/Ao 0.0&142 PERCENT FUEL= 5.78&3 PHI= 0.9000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T, DEG K 251&.1 2552.1 2572.5 258&.& 2&05.'3 2&1'3.2 2&37.4 2&5'3.1 2&75.5 2&8&.& 2701.5 2711.5 2718.9 
T, DEG F 40&'3.2 4134. I 4170.8 41%.2 4231.0 4254.'3 4287.& 432& .8 43%.2 437&.2 4402.9 4420.9 4434.3 
RHO, G/ce &.8490-5 1.3542-4 2.0184-4 2.&795-4 3.'3'353-4 5.3055-4 7.'3145-4 1.3105-3 1.95&1-3 2.5'3%-3 3.8823-3 5.1&12-3 &.4375-3 
M, MOL WT 28.281 28.3&0 28.405 28.43& 28.478 28.507 28.547 28.5'34 28.&30 28.&54 28.&07 28.70'3 28.725 
CP, CAlIlGllKI 0.7831 0.72'32 0.&'3'3'3 0."801 0.&534 0.&354 0.&112 0.582& 0.%14 0.5472 0.5281 0.5154 0.505'3 
GAMMA 151 1.14&5 1.1522 1.155& 1. 1581 1.1&1& 1.1&42 1.1&7'3 1.1727 1.17&5 1.17'32 1.1831 1.185'3 1.1881 
SON VEL,M/SEC 920.9 '328.5 '332.8 '335.'3 '340.1 943.1 '347.2 '352.2 '3%.1 958.8 %2.5 %5.0 %7.0 

MOLE FRACTIONS 
AR 0.00858 0.008&0 0.008&1 0.008&2 0.008&4 0.008&4 0.008&& 0.008&7 0.008&8 0.008&'3 0.00870 0.00871 0.00871 
CO 0.02'338 0.02&&0 0.024'34 0.023:'7 0.02212 0.020'35 0.01'333 0.01733 0.0157'3 0.01473 0.01328 0.01230 0.011% 
CO2 0.08835 0.0'314& 0.09330 0.094&0 0.0%43 0.0'3772 0.0'3950 0.10170 0.1033'3 0.104% 0.10&14 0.10721 0.10802 
H 0.00278 0.00215 0.00183 0.001"'3 0.00138 0.00122 0.00102 0.00080 0.000"'''' 0.00057 0.00047 0.00040 0.0003& 
H02 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 
H2 0.00537 0.00470 0.00433 0.00407 0.00372 0.00348 0.00315 0.00277 0.00248 0.00229 0.00204 0.00187 0.00174 
H2O 0.0'3%~ 0.10131 0.10225 0.10289 0.10377 0.10437 0.1051 '3 0.10&1'" 0.10"'8'3 0.10738 O. 10804 0.1084'3 0.10882 
NO 0.008"'7 0.0089'3 0.00'315 0.0092'" 0.00940 0.00'34'3 0.00%0 0.00'373 0.00981 0.00'38'" 0.00'3'32 0.00'3'35 0.00997 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.71402 0.71587 0.71"''32 0.717&5 0.718"'5 0.71'334 0.72029 0.72144 0.72231 0.722'30 0.72370 0.72423 0.724"'3 
0 0.00371 0.00304 0.002&'3 0.00245 0.00215 0.001% 0.00170 0.00142 0.00122 0.00110 0.000'34 0.00084 0.00077 
OH 0.01113 0.0103'3 0.00'3'34 0.00%1 0.00'315 0.00881 0.00834 0.00775 0.0072'3 0.00"'% 0.00"'51 0.00&20 0.005% 
02 0.0283'" 0.02&89 0.02[,04 0.02543 0.0245'3 0.02401 0.02320 0.02221 0.02145 0.02094 0.02025 0.01978 0.01'343 



CASE= O/F= 15.4253 F/A= 0.Ob483 PERCENT FUEL= b.0882 PHI= 0.9500 
p, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 b.OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T, DEG K 2207.1 2223.0 2231.4 2237.0 2244.3 2249.1 2255.3 22b2.3 22b7.1 2270.2 2274.2 227b.7 2278.4 
T, DEG F 3513.0 3541.7 35%.9 3%b.9 3580.1 3588.7 3599.9 3b12.4 3&21.2 3&2b.7 3b33.8 3b38.3 3b41.5 
RHO, G/CC 7.94b9-5 1.5799-4 2.3b23-4 3.1432-4 4.7020-4 b.2583-4 9.3b59-4 1.5570-3 ?.3313-3 3.1049-3 4.b507-3 b.I952-3 7.7390-3 
M, MOL lH 28.784 28.819 28.837 28.849 28.8b5 28.875 28.888 28.903 28.914 28.920 28.929 28.934 28.938 
CP, CALlIGIiKI 0.5190 0.4894 0.4737 0.4b33 0.4497 0.4407 0.42% 0.4159 0.40bb 0.4007 0.3931 0.3882 0.3848 
GAMMA lSI 1.1810 1.1887 1.1932 1.1%3 1.2007 1.2038 1.2080 1.2130 1.21b7 1.2193 1.222b 1.2248 1.22b4 
SON VEL,MISEC 8b7.7 873. I 87b.2 878.2 881.0 882.9 885.5 888.5 890.b 892.1 893.9 895. I 8%.0 

MOLE FRACTIONS 
AR 0.00870 0.00871 0.00872 0.00872 0.00873 0.00873 0.00873 0.00874 0.00874 0.00874 0.00874 0.00875 0.00875 
CO 0.00917 0.00758 0.00b73 O.OOelb 0.00541 0.004<;1 0.00427 0.00354 0.00304 0.00272 0.00231 0.00205 0.0018& 
CO2 0.llb89 0.118&3 0.11'15& 0.12018 0.12100 I) .12154 0.12225 0.12304 0.1235'1 0.123'14 0.12439 0.124&7 0.12487 
H 0.00034 0.00024 0.00019 0.00010 0.00013 0.00011 0.0000'1 0.0000& 0.00005 0.00004 0.00003 0.00003 0.00002 
H2 0.00174 0.00141 0.00124 0.0~113 o.o"o~a 0.00089 0.0007& 0.000b3 0.00054 0.00048 0.00040 0.0003& 0.00033 
H2O 0.11&34 0.1170& 0.11744 O.117b'J 0.11801 0.11823 0.11851 0.11882 0.11'104 0.11'119 0.11'137 0.11'148 0.11'157 
NO 0.0031'1 0.00320 0.00320 0.00320 0.00320 0.0031'1 0.00318 0.00318 0.00317 0.0031& 0.0031& 0.00315 0.00315 
N2 0.7271'1 0.7280& 0.72852 0.72883 0.72'123 0.72'14'1 0.72983 0.73022 0.73048 0.730&5 0.73lJ87 0.73101 0.73111 
0 0.00045 0.00034 0.00029 0.00025 0.00021 0.00019 0.0001& 0.00012 0.00010 0.0000'1 0.00007 0.0000& 0.0000& 
OH 0.00332 0.002'13 0.00~72 0.00257 0.00237 0.00224 0.0020& 0.00185 0.001&9 0.0015'1 0.00145 0.0013& 0.00129 
02 0.012&b 0.01184 0.01140 0.01111 0.01073 0.01048 O.OIOlb 0.00'180 0.00'1% 0.00'140 0.00'120 0.00908 0.008'19 

CASE= O/F= 14.b540 F/A= 0.Ob824 PERCENT FUEL= b.3881 PHI= 1.0000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 b.OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 2'13.'1 440.9 587.8 734.8 
T, DEG K 2240. I 225'1.2 22b'l.5 227b.5 2285.8 2292.1 2300.5 2310.2 2317.3 2322.1 2328.2 2332.3 2335.3 
T, DEG F 3572.<' 3bOb.8 3b25.4 3b38.0 3b54.8 %bb.1 %81.2 3b'l8.7 3711 .5 3720.0 3731.1 3738.5 3743.'1 
RHO, G/CC 7.7'1'15-5 I .54'10-4 2.314b-4 3.0783-4 4.bOI8-4 b.1217-4 '1.1548-4 1.5205-3 2.274'1-3 3.0281-3 4.5321-3 b.0340-3 7.5344-3 
11, MOL JolT 28.b74 28.715 28.737 28.752 28.772 28.785 28.803 28.824 28.83'1 28.84'1 28.8b2 28.870 28.877 
CP, CALI IGI IKI 0.%13 0.5304 0.5140 0.5031 0.4887 0.47'11 o .4bb5 'l. 4521 0.4417 0.4348 0.425'1 0.4201 0.4158 
GAMMA 151 1.1722 1.178'1 1.1828 1.18% 1.1894 1.1'121 1.1'158 1.2003 1.2038 1.20b2 1.20')4 1.2117 1.2133 
SON VEL, MI SEC 872.b 878.2 881.3 883.4 88b.4 888.4 891.1 894.4 8%.8 8'18.5 900.7 902.1 903.2 

MOLE FRACTIONS 
AR 0.008~4 0.008b5 0.008bb 0.008bb 0.008b7 0.008b7 0.008b8 0.008b8 0.008b9 0.008b'l 0.00870 0.00870 0.00870 
CO 0.0153b 0.01350 0.0124b 0.0117b 0.01080 0.01015 0.00'128 0.0082b 0.00751 0.00700 0.00b34 0.005'10 0.00557 
CO2 0.llb39 0.11844 0.11957 0.12035 0.12140 0.12211 0.1230b 0.12418 0.12500 0.12555 0.12b27 0.12b75 0.12710 
H 0.00054 0.00039 0.00032 0.00028 0.00023 0.00020 O.OOOlb 0.00012 0.00010 0.00008 0.00007 O.OOOOb 0.00005 
H2 0.002% 0.00255 0.00233 0.00218 0.00198 0.00185 0.001b7 0.00147 0.00133 0.00123 0.00111 0.00103 0.000'17 
H2O 0.12045 0.12132 0.12179 0.12210 0.12252 0.12280 0.12317 0.1235'1 0.12390 0.12410 0.12437 0.12454 0.124bb 
NO 0.00254 0.0024b 0.00240 0.0023b 0.00229 0.00224 O.0021b 0.0020b 0.00197 0.00191 0.00182 0.0017& 0.00171 
N2 0.72241 0.72348 0.7240b 0.7244b 0.72500 0.72537 0.72585 0.72b42 0.72b85 0.72713 0.72750 0.72775 0.72793 
0 0.00041 0.00030 0.00025 0.00022 0.00018 0.00015 0.00013 0.00010 0.00008 0.00007 0.00005 0.00004 0.00004 
OH 0.00332 0.002'10 0.002&7 0.00251 0.00230 0.00215 0.001% 0.00173 0.001% 0.00145 0.00130 0.00120 0.00113 
02 0.00&'19 0.00&02 0.00548 0.00512 0.004&4 0.00432 0.00388 0.00339 0.00302 0.00279 0.00247 0.00227 0.00212 



C I .000000 H I. CJO&&CJ9 0.000000 0.000000 0.000000 100.00000000 -5059.80 L 298.150 F 0.80700 
AR 1 .000000 0.000000 0.000000 0.000000 00 0.000000 0.01285800 0.00 G &00.000 0 0.00000 
C 1 .000000 0 2.000000 0.000000 0.000000 00 0.000000 0.00045&00 0.00 G &00.000 0 0.00000 
N 2.000000 0.000000 0.000000 0.000000 00 0.000000 0.755252% 0.00 G &00.000 a 0.00000 
0 2.000000 0.000000 0.000000 0.000000 00 0.000000 0.23143297 0.00 G &00.000 a 0.00000 

CASE: 3 0/F:14&.3400 F/A: 0.00&82 PERCENT FUEL: 0.&778 PHI: 0.1000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
D PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
" OEG K 8&4.1 8&4.1 8&4.1 8&4.1 8&4.1 8&4.1 8&4.1 8&4.1 8&4.1 8&4.1 8&4.1 8&4.1 8&4.1 
1, OEG F 10%.8 1095.8 1095.8 1095.8 1095.8 1095.8 1095.8 1095.8 1095.8 10%.8 1095.8 1095.7 1OC,5.7 
RHO, G/CC 2.0425-4 4.0850-4 &.1275-4 8.1700-4 1.2255-3 1 . &340-3 2.4510-3 4.0850-3 ... 1275-3 8.1700-3 1 .2255-2 1.&340-2 2.0425-2 
M, MOL WT 28.%& 28.%& 28.%& 28.%& 28.%& 28.%& 28.%& 28.%& 28.%& 28.%& 28.%& 28.%& 28.%& 
CP, CALI IGIIK I 0.2&90 0.2&90 0.2&90 0.2&90 0.2b90 0.2&90 0.2&90 0.2&90 0.2&90 0.2&90 0.2&'l0 0.2&'l0 0.2&'l0 
GAMMA 151 1.3424 1.3424 1.3424 1.3",4 1.3424 1.3424 1.3424 1.3424 1.3424 1.3424 1.3424 1.3424 1.3424 
SON VEL,M/SEC 577.0 577 .0 577.0 577 .0 577.0 577 .0 577 .0 577 .0 577 .0 577 .0 577.0 577.0 577.0 

MOLE FRACTIONS 
AR 0.00CJ2& o .00'l2& 0.0092& 0.0092& 0.0092& 0.0092& 0.0092& 0.0092& 0.00'l2& 0.0092& 0.00'l2& 0.00'l2& 0.00'l;>& 
CO2 0.01439 0.01439 0.01439 0.01439 0.01439 0.0143'l 0.0143'l 0.01439 0.01439 0.01439 0.0143'l 0.0143'l 0.0143'l 
H2O 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 
NO 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N02 0.00000 0.00000 O.OOJOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 
N2 0.775&4 0.77%4 0.775&4 0.775&4 0.775&4 0.775&4 0.775&4 0.775&4 0.775&4 0.775&4 0.775&4 0.775&4 0.775&4 
02 0.18727 0.18727 0.18727 0.18727 0.18727 0.18727 0.18727 0.18727 0.18727 0.1872& 0.1872& 0.1872& 0.1872& 

CASE: O/F: 73.2700 F/A: 0.013&5 PERCENT FUEL: 1.34&4 PHI: 0.2000 
P, ATM 0.5000 1.0000 1.5C)0 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 233.'l 440.9 587.8 734.8 
T, DEG K 110&.5 110&.5 110&.5 110&.5 110& .5 110&.5 110&.5 110&.5 110&.5 110&.5 110&.5 110&.5 110&.5 
T, OEG F 1532.1 1532.1 1532.1 1532.1 1532.1 1532.1 1532.1 1532.1 1532.1 1532.1 1532.1 1532 1 1532.1 
RHO, G/ec 1.5'l52-4 3.1903-4 4.7855-4 &.380&-4 9.5710-4 1.27&1-3 1.9142-3 3.1903-3 4.7855-3 &.3807-3 'l.5710-3 1 .27&1-~ 1.5%2-2 
M, MOL WT 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 
CP, CAlIlGllKI 0.2839 0.2839 0.2839 0.283'l 0.2839 0.2839 0.283'l 0.2839 0.283'l 0.2839 0.283'l 0.2839 0.2839 
GAMI1A 151 1.318& 1.318& 1.318& 1.318& 1.318& 1.318& 1.318& 1.3185 1. 3185 1.3185 1.3185 1.3185 1.3185 
SON VEL,M/SEC &47.1 &47. I &47.1 &47.1 &47.1 &47.1 (,47.1 (,47.1 &47.1 &47.1 (,47.1 &47.1 &47.1 

MOLE FRACTIONS 
AR 0.00'l20 0.00920 0.00920 0.00'l20 0.00920 0.00'l20 0.00920 0.00920 0.00920 0.00'l20 0.00920 0.00920 0.00'l20 
CO2 0.02829 0.02829 0.02829 0.0282'l 0.02829 0.02829 0.02829 0.02829 0.0282'l 0.02829 0.02829 0.02829 0.02829 
H2O 0.02&&9 0.02(,(,9 0.02&(,9 0.02&~'l 0.02(,&9 0.02&&9 0.02&&9 0.02('&'l 0.02&(,9 0.02&&9 C.02&b9 0.02&&'l 0.02('&'l 
NO 0.00009 0.00009 0.0000'l 0.00009 0.00009 0.0000'l 0.00009 0.0000'l 0.00009 0.00009 0.00009 0.0000'l 0.0000'l 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.77043 0.77043 0.77043 0.77043 0.77043 0.77043 0.77043 0.77043 0.77043 0.77043 0.77043 0.77043 0.77043 
02 0.1&531 0.1(,531 0.1&531 0.1(,531 0.1&531 0.1&530 0.1&530 0.1&530 0.1&530 0.1(,530 0.1(,530 0.1&530 0.1&530 



CASE= 4 OIF= 15.4253 FIA= 0.0£'483 PERCENT FUEL= £'.0882 PHI= 0.9500 
p, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 £'.0000 10.000 15.000 20.000 30.000 40.000 50.000 
p, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T, OEG K 2418.9 2448.8 24£'5.5 2477 .0 2492.£' 2503.3 2517.8 2535.0 2547.8 25%.4 2%7.8 2575.5 2581.2 
T. OEG F 3894.4 3948.1 3978.2 3998.9 4027.0 404£,.2 4072 .3 4103.2 412£'.3 4141.8 41£,2.4 417£,.2 418&.4 
RHO, GICC 7.1£'%-5 1.4189-4 2.11£'£'-42.8115-4 4.1958-4 5.5750-4 8.3235-4 1.37%-3 2.0£,11-3 2.740£'-3 4.0%1-3 5.4483-3 £'.7983-3 
M, MOL WT 28.44£' 28.511 28.547 28.572 28.£'0£' 28.£,29 28.£,£,1 28.£'98 28.72£' 28.744 28.7£'9 28.78£' 28.798 
CP, CALlIGIIKI 0.7021 O.£'%£' 0.£'319 0.£,152 0.592~ 0.5779 0.5578 0.5341 0.51£'7 0.5051 0.48% 0.4792 0.471£' 
GAMMA lSI 1.1530 1.1590 1.1£,27 1.1£'53 1.1£'90 1. 1717 1.1755 1.1804 1.1843 1.1870 1.1909 1.1'33£' 1.1'357 
SON VEL,MISEC 902.9 909.8 913.7 91b.5 920.3 922.9 92£'.£' 931.1 934.5 93£'.9 940.1 942.3 944.0 

MOLE FRACTIONS 
AR 0.008£'0 0.008£'2 0.008£'3 0.008£'4 (\.008&5 0.008&5 0.008&& 0.008&7 0.008&8 0.008£'9 0.00870 0.00870 0.00870 
CO 0.0242& 0.021&7 0.02017 O.Ol Q 'l 0.017&5 0.01&£'3 0.01523 0.01353 0.01224 0.0113£' 0.01018 0.00939 0.00880 
CO2 0.10032 0.10319 0.1048& 0.10&02 0.107&3 Q. 10875 0.11029 0.11215 0.1135& 0.11452 0.11581 0.11£'&8 0.11732 
H 0.001&4 0.00124 ~.00104 0.00092 0.00077 0.000£'7 0.0005& 0.00043 0.00035 0.00030 0.00025 0.00021 0.00019 
H02 0.00000 0.00000 O.OOOOu 0.01)000 O.OI)Ouu 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00448 0.00388 0.003% 0.00333 0.00303 0.00282 0.00255 0.00222 0.00199 0.00183 0.001&2 0.00148 0.00138 
H2O 0.1093& 0.11075 0.11151 0.; 1204 0.11275 0.11323 0.11388 0.114&4 0.11521 0.11559 0.11&09 0.11&42 0.11&&7 
NO 0.00592 0.00&03 0.00&07 0.00&10 0.00&12 0.00&13 0.00&14 0.00&13 0.00&11 0.00&10 0.00&07 0.00&04 0.00&02 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 
N2 0.7172& 0.7188& 0.71175 0.72037 0.72122 0.72180 0.7225'3 0.72354 0.72425 0.72473 0.72537 0.72580 0.72&13 
0 0.00184 0.0014& 0.00127 0.00115 0.00099 0.00089 0.0007£' 0.000£'2 0.00052 0.0004£' 0.0003'3 0.00034 0.00031 
OH 0.007£'9 0.00704 0.00&&& 0.00£'39 0.00£'01 0.00575 0.00538 0.00493 0.0045'3 0.00435 0.00403 0.00380 0.003£'4 
02 0.018£'3 0.0172£' 0.01£'47 0.01593 0.01518 0.014£'£' 0.013% 0.01311 0.01248 0.0120£' 0.01149 0.01111 0.01082 

CASE= 4 OIF= 14.£'540 FIAo 0.0£'824 PERCENT FUEL= £'.3881 PHI= 1.0000 
p, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 £'.0000 10.000 15.000 20.000 30.000 40.000 50.000 
p, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T. OEG ~ 2439.1 2470.8 2488.7 2501.0 2517.9 2529.5 2545.3 2%4.3 2578.£' 2588.3 2£'01.5 2£,10.3 2£,17.0 
T, DEG F 3930.7 3987.7 4019.9 4042.1 4072.4 4093.3 4121.8 41%.0 4181.8 4199.3 4222.9 4238.9 4250.9 
RHO, GICC 7.0737 -5 1.4000-4 2.0877-4 2.7725-4 4.13£'1-4 5.4943-4 8.2000-4 1.3585-3 2.028&-3 2.&%£'-3 4.0284-3 5.35£,4-3 £'.£'818-3 
M, MOL WT 28.315 28.384 28.422 28.449 28.485 28.510 28.544 28.585 28.£'1£' 28.£'3£' 28.£'(,4 28.£'83 28.£'97 
CP, CALIIGIIKI 0.7337 0.&8£'8 0.&£,15 0.£'445 0.£,217 0.£'0£'3 0.5858 0.%18 0.5442 0.5323 0.51£,& 0.50£'2 0.4984 
GAMMA lSI 1.1500 1.1557 1.1591 1.1&15 1.1£'50 1.1£'75 1.1710 1.1754 1.178'3 1.1814 1.1849 1.1874 1.1892 
SON VEL,MISEC 907.5 914.£' 918.£' 921.4 925.3 928.0 931.7 93£'.3 93'3.8 942.3 '345.& '347.'3 949.& 

MOLE FRACTIONS 
AR 0.00853 0.00855 0.008% 0.00857 0.00858 0.00859 0.008&0 0.008&1 0.008£'2 0.008£'3 0.008&4 0.008&4 0.008&5 
CO 0.03123 0.028£'0 0.0270£' 0.02517 0.02445 0.02338 0.0218'3 0.02007 0.018b& 0.01770 0.01£'38 0.01548 0.01480 
CO2 0.09887 0.10181 0.10353 0.10474 0.10£'44 0.107£'2 0.1092£' 0.11127 0.11281 0.11388 0.11532 0.11£'31 0.1170£' 
H 0.00208 0.001£'0 0.0013£' 0.00122 0.00103 0.00091 0.0007£' 0.000£,1 0.00050 0.00044 0.0003£' 0.00032 0.00028 
H02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 
H2 0.00598 0.00532 0.00494 0.004£'9 0.00434 0.00410 0.00378 0.00340 0.00312 0.00293 0.002&8 0.00251 0.00238 
H2O 0.1128'3 0.11442 0.11528 0.11587 o .11~£'7 0.11721 0.11795 0.11882 0.11947 0.11991 0.12050 0.1208'3 0.12118 
NO 0.00525 0.00527 0.0052£' 0.00524 0.00520 0.0051b 0.0050'3 0.00498 0.00488 0.00480 0.004£'7 0.00458 0.00450 
N2 0.71200 0.71372 0.71470 0.71538 0.71£'31 0.71b% 0.7178£' 0.71894 0.7197£' 0.72033 0.72110 0.721£'2 0.72202 
0 0.00175 0.00138 0.00119 0.00107 0.00091 0.00081 0.000£'9 0.00055 0.0004£' 0.00040 0.00033 0.00029 0.0002£' 
OH 0.00773 0.0070£' O.OObb£' 0.00£'37 0.00598 0.00510 0.00531 0.00483 0.0044£' 0.00421 0.00387 0.003b3 0.0034£' 
02 o .013£,9 0.01227 0.01145 0.01088 0.01010 0.00'355 0.00881 0.00791 0.00723 0.00£'7£' 0.00£'14 0.00572 0.00541 



C 1.000000 H 1.90&&99 0.000000 0.000000 0.000000 100.00000000 -5059.80 L 298.150 F 0.80700 
AR 1 .000000 0.000000 0.000000 0.000000 00 0.000000 0.01285800 0.00 G 1100.000 0 0.00000 
C 1.000000 0 2.000000 0.000000 0.000000 00 0.000000 0.00045&00 0.00 G 1100.000 0 0.00000 
N 2.000000 0.000000 0.000000 0.000000 00 0.000000 0.755252% 0.00 G 1100.000 0 0.00000 
0 2.000000 0.000000 0.000000 0.000000 00 0.000000 0.23143297 0.00 G 1100.000 0 0.00000 

CASE= & 0IF=14&.3400 FIA= 0.00&82 PERCENT FUEL= 0.&778 PH I = 0.1000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T, DEG K 1333.5 1333.5 1333.5 1333.5 1333.5 1333.5 1333.5 1333.5 1333.5 1333.5 1333.5 1333.5 1333.5 
T, DEG F 1940.5 1940.5 1'340.5 1'340.5 1940.5 1'340.5 1'340.5 1'340.5 1'340.5 1'340.5 1'340.5 1'340.5 1'340.5 
RHO, GICC 1.323&-4 2.&473-4 3.'370'3-4 5.2'345-4 7.9417-4 1.058'3-3 1.5884-3 2.6473-3 3.'3709-3 5.2945-3 7.'341'3-3 1.058'3-2 1 .3237-2 
M, MOL HT 28.%& 28.%& 28.%& 28.%& 28.%& 28.%& 28.%6 28.%6 28.%& 28.%& 28.%& 28.%7 28.%7 
CP, CAL! IG 11K I 0.2'305 0.2'305 0.2'305 0.2'305 O. 2~05 0.2'305 0.2'305 0.2'305 0.2'305 0.2'305 0.2'305 0.2'305 0.2'305 
GAMMA lSI 1.3091 1.30'32 1.3092 1.30'32 1.30'32 1 .30~2 1.30'32 1.30'32 1.30'32 1.30'32 1.30'32 1.30'32 1.30'32 
SON VEL,MISEC 707.'3 707.'3 707.'3 707.'3 707.'3 707.'3 707.'3 707. '3 707.'3 707.'3 707.'3 707.'3 707.'3 

MOLE FRACTIONS 
AR 0.00'32& 0.0092& 0.00926 0.00'32& 0.00'32& 0.00'32& 0.00'32& 0.00'326 0.0092& 0.00'326 0.00'32& 0.00'32& 0.00'32& 
CO2 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.01439 0.01439 0.0143'3 0.0143'3 0.0143'3 0.01439 0.0143'3 
H2O 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 
NO 0.00050 0.00050 0.00050 0.00050 0.00050 0.00050 0.00050 0.00050 0.00050 0.00050 0.00050 0.00050 0.00050 
N02 0.00000 0.00000 O.OOOGI 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00003 0.00003 
N2 0.7753'3 0.7753'3 0.7753'3 0.7753'3 0.7753'3 0.7753'3 0.7753'3 0.77539 0.7753'3 0.7753'3 0.7753'3 0.77539 0.7753'3 
OH 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.18702 0.18702 0.18701 0.18701 0.18701 0.18701 0.18701 0.18701 0.18700 0.18700 0.18700 0.18700 0.186'3'3 

CASE= & OIF= 73.2700 FIA~ 0.013&5 PERCENT FUEL= 1.3464 PHI= 0.2000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 6.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T, DEG K 1551.2 1551.2 1551.3 1551.3 1551. 3 1551.3 1551.3 1551.4 1551.4 1551.4 1551.4 1551.4 1551.4 
T, DEG F 2332.4 2332.5 2332.& 2332.6 2332.7 2332.7 2332.7 2332.8 2332.8 2332.8 2332.8 2332.8 2332.8 
RHO, GICC 1 .1379-4 2.2757-4 3.4135-4 4.5513-4 E..826'3-4 9.1024-4 1.3653-32.2756-3 3.4133-3 4.5511-3 E..826E.-3 '3.1022-3 1.1378-2 
M, MOL WT 28.%7 28.%7 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 
CP, CAL!IGIIK1 0.303'3 0.3038 0.3037 0.303E. 0.303E. 0.3035 0.3035 0.3034 0.3034 0.3034 0.3033 0.3033 0.3033 
GAMMA lSI 1.2917 1.2'31'3 1.2'31'3 1.2'320 1.2'321 1.2'321 1.2'321 1.2'322 1.2'322 1.2'322 1.2923 1.2'323 1.2'323 
SON VEL,MISEC 758.4 758.4 758.4 758.5 758.5 758.5 758.5 758.5 758.6 758.6 758.6 758.E. 758.E. 

MOLE FRACTIONS 
AR 0.00920 0.00'320 0.00'320 0.00'320 0.00920 0.00920 0.00'320 0.00920 0.00'320 0.00920 0.00920 0.00920 0.00920 
CO2 0.02829 0.02829 0.02829 0.02829 0.02829 0.0282'3 0.02829 0.02829 0.0282'3 0.02829 0.02829 0.0282'3 0.02829 
H2O 0.026E.5 0.02E.E.E. 0.02E.66 0.02666 0.02E.66 0.02E.E.7 0.02667 0.02E.E.7 0.02E.67 0.02E.67 0.02668 0.02E.E.8 0.02E.E.8 
NO 0.00147 0.00147 0.00147 0.00147 0.00147 0.00147 0.00147 0.00147 0.00147 0.00147 0.00147 0.00147 0.00147 
N02 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00003 0.00003 0.00004 0.00004 
N2 0.76972 0.7E.972 0.7b972 0.76972 0.76972 0.7E.972 0.7E.'372 0.7E.972 0.7b972 0.76973 0.76973 0.7E.973 0.7E.'372 
OH 0.00007 O.OOOOE. 0.00005 0.00005 0.00005 0.00004 0.00004 0.00003 0.00003 0.00003 0.00003 0.00002 0.00002 
02 O. 1645~ 0.1645'3 o .1E.459 0.1E.459 0.1E.459 0.16459 0.1645'3 0.1645'3 0.16459 0.16458 0.1E.458 0.16457 0.1E.457 



CASE= 7 O/F= 15.4253 F/A= 0.0[,483 PERCENT FUEL= [,.0882 PHI= 0.9500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 [,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T, DEG K 2536.0 2574.1 2595.8 2610.9 2[,31.7 2[,4['.2 2[,[,5.9 2[,89.9 2708.1 2720.[' 2737.6 2749.1 2757.8 
T, DEG F 4105.1 4173.8 4212.8 4240.0 4277 . 4 4303.4 4339.0 4382.1 4414.9 4437.4 44[,7.9 4488.7 4504.3 
RHO, GICC ['.7644-5 1.33[,8-4 1.9917-4 2.[,433-4 3.9400-4 5.2304-4 7.7993-4 1.290[,-3 1.92%-3 2.5581-3 3.8183-3 5.0742-3 6.32[,9-3 
M, MOL HT 28.153 28.23[, 28.283 28.316 28.3[,1 28.393 28.43[, 28.488 28.527 28.555 28.591 28.61[, 28.[,35 
CP, CALlIGIIKI 0.8225 0.7[,72 0.7373 0.7170 0.[,899 0.[,715 0.64[,8 0.[,178 0.5%1 0.581[, 0.%21 0.5490 0.5392 
GAMMA lSI 1.143[, 1.1489 1.1521 1. 1543 1.1576 1 . 159~ 1.1633 1.1[,7[, 1.1710 1.1735 1.1770 1.1795 1.1814 
SON VEL,MISEC 925.5 933.2 937.[, 940.7 945.0 948.1 952.3 957.4 %1.4 %4.2 %8.0 970.[, 972.(, 

MOLE FRACTIONS 
AR 0.00851 0.00854 0.00855 0.008% 0.00857 0.00858 0.008[,0 0.008[,1 0.008(,2 0.008(,3 0.008[,4 0.00865 0.008[,(, 
CO 0.03582 0.03299 0.03128 0.03007 0.02834 0.02711 0.02537 0.02321 0.02152 0.02033 0.01870 0.01757 0.01(,71 
CO2 0.08747 0.090(,7 0.09258 0.09394 0.09587 0.09724 0.0991(, 0.10155 0.10342 0.10472 0.10[,51 0.10775 0.108[,9 
H 0.00340 0.002(,7 9.00230 0.0020& 0.0017& 0.001% 0.00132 0.0010[, 0.00089 0.00078 0.000&4 0.000% 0.00050 
H02 0.00000 0.00001 0.00001 0.0~001 0.on001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00[,78 0.00[,04 0.00%1 0.00532 0.00492 0.004[,4 0.00427 0.00382 0.00348 0.00325 0.00294 0.00273 0.00258 
H2O 0.10309 0.10492 0.105% O. ;0&[,7 0.107&5 0.10832 0.10924 0.11034 0.11117 0.1 I 173 0.11250 0.11301 0.11339 
NO 0.00805 0.00829 0.00841 0.00849 0.00857 0.008[,3 0.008[,8 0.00873 0.00874 0.00874 0.00872 0.00870 0.008&8 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.70878 0.7107(, 0.71 'SO 0.71270 0.71360 0.714% 0.71%2 0.71[,92 0.71791 0.718(,0 0.71954 0.72018 0.720('7 
Q 0.003&8 0.00301 0.002[,& 0.00243 0.00212 0.00193 0.001(,7 0.0013') 0.00120 0.00107 0.00091 0.00081 0.00074 
OH 0.01141 0.010[,7 0.01021 0.00987 0.00940 0.0090[, 0.00857 0.00797 0.00719 0.00715 0.00&(,9 0.00(,3(, 0.00&12 
02 0.02299 0.02145 0.02054 0.01989 0.01899 0.0183(, 0.01748 0.01[,39 0.01555 0.01497 0.01418 0.013&4 0.01323 

CASE= 7 O/F= 14.(,540 FIA, 0.0[,824 PERCENT FUEL= &.3881 PHI= 1.0000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 [,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T, DEG K 2551.5 2591.0 2&13.& 2(,29.4 2(,51.1 2(,&&.2 2&87.0 2712.3 2731.7 2745.0 27&3.2 2775.(, 2785.0 
T, DEG F 4132.9 4204.2 4244.8 4273.1 4312.3 4339.5 437(,.9 4422.5 4457.3 4481.3 4514.0 453&.4 4553.3 
RHO, G/CC (,.&910-5 1.3218-4 1.9[,90-4 2.('127-4 3.8934-45.1[,78-4 7.7039-4 1.2744-3 1 .9009-3 2.5248-3 3.7&74-3 5.0054-3 (,.2400-3 
M, MOL HT 28.017 28.103 28.152 28.18& 28.233 28.2&5 28.310 28.3&5 28.40(, 28.435 28.474 28.500 28.520 
CP, CAlli G I I K I 0.8495 0.7927 0.7&20 0.7413 0.7134 0.[,947 0.[,(,95 0.[,399 0.[,179 0.[,032 0.5835 0.5702 O. %03 
GAMMA 151 1. 1421 1.1471 1.1502 1.1524 1.1555 1.1577 1.1[,09 1.1&50 1.1(,82 1.170[, 1.1738 1.17[,2 1.1780 
SON VEL,M/sEC 929.9 937.7 942.3 945.4 94').8 952.9 957.2 %2.4 %(,.5 %9.3 973.2 975.9 978.0 

MOLE FRACTIONS 
AR 0.00844 0.00847 0.00848 0.00849 0.00851 0.00852 0.00853 0.00855 0.008% 0.00857 0.00858 0.00859 0.00859 
CO 0.04274 0.03995 0.0382[, 0.037J5 0.03532 0.03409 0.03234 0.03014 0.02841 0.02719 0.02550 0.02432 0.02342 
CO2 0.08599 0.08')18 0.09109 0.09245 0.09440 0.0,)578 0.09773 0.10018 0.10211 0.1034& 0.10533 0.10[,[,3 0.107&2 
H 0.00405 0.00321 0.00279 0.00251 0.0021[, 0.00194 0.001&5 0.00 I 34 0.00113 0.00100 0.00084 0.00074 0.000[,7 
H02 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00843 0.00][,2 0.0071[, 0.00&83 0.00[,39 0.00&08 0.00%(, 0.0051& 0.00478 0.00452 0.00417 0.00393 0.00375 
H2O 0.10(,27 0.1082[, 0.10')39 0.11017 0.11124 0.11198 0.11299 0.11420 0.11512 0.11575 0.11[,(,0 0.11717 0.11][,0 
NO 0.00734 0.00750 0.007510 0.00][,0 0.007[,2 0.007[,3 0.00][,1 0.007% 0.00749 0.00743 0.00732 0.00722 0.00714 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 
N2 0.70344 0.70552 0.70[,72 0.7075& 0.70873 0.70955 0.710&9 0.71209 0.71317 0.71393 0.714% 0.71%8 0.71&23 
0 0.00353 0.00287 0.00253 0.00230 0.00200 0.00181 0.001% 0.00129 0.00110 0.00097 0.00082 0.00073 0.000&[, 
OH 0.01147 0.01070 0.01022 0.00988 0.00938 0.00903 0.00852 0.00789 0.00739 0.00704 0.00[,55 0.00&21 0.00595 
02 0.01829 0.01[,72 0.01580 0.01515 0.01423 0.01359 0.012[,9 0.01158 0.01073 0.01014 0.00')32 0.00877 0.00835 



CASE= O/F= 13.~5&2 F/A= 0.071b5 PERCENT FUEL= b.b8b2 PHI= ! .0500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 b.OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 2253.3 2271.3 2280.8 2287.0 22~5.0 2300.2 230b.8 2313.~ 2318.b 2321.5 2325.0 2327.2 2328.b 
T, DEG F 35%.3 3b28.7 %45.7 %5&. ~ 3b71.3 3b80.7 3b~2.5 3705.3 3713.8 371'3. I 3725.4 372'3.2 3731.8 
RHO, G/CC 7.712~-5 1.5324-4 2.2~07-4 3.0473-4 4.557b-4 b.Ob54-4 ~.07b4-4 1 . 508~-3 2.25'34-3 3.00'34-3 4.5084-3 b.00bb-3 7.5044-3 
11, MOL WT 28.522 28.5bO 28.580 28.5~3 28.b10 28.b21 28.b34 28.b4~ 2B.b58 28.bb4 28.b71 28.blb 28.b7~ 
CP, CALlIGIIKI 0.547b 0.510~ 0.4~10 0.4777 0.45'3'3 0.4481 0.4327 0.4154 0.4034 0.3~5~ 0.38bb 0.3810 0.3771 
GAMMA lSI 1.175'1 1.184b 1.18'18 1.1'33b 1.1'1'11 1.2030 1.2084 1.2151 1.2201 1.2234 1.2277 1.2305 1.2325 
SON VEL,MISEC 878.'1 885.0 888.5 8'10.'3 8'34.3 8%.b 8'l~.7 '303.3 '105.'3 'l07.b '30'3.8 '111.2 '312.2 

MOLE FRACTIONS 
AR 0.00857 0.00858 0.00858 0.0085'3 0.0085'1 0.008bO 0.008&0 0.008&0 0.008&1 0.008bl 0.008&1 o .008E.1 0.008&1 
CO 0.023'1'1 0.0223'3 0.02154 0.02n'38 0.02025 0.01'378 0.01'318 0.01854 0.01812 0.0178& 0.0175& 0.01737 0.01725 
CO2 0.1131& 0.114'34 0.1158'3 O.11b51 0.11733 0.11785 0.11851 0.11'322 0.11%'3 0.11'1'37 0.12031 0.12051 0.120b5 
H 0.00074 0.00055 0.0004& 0.00041 0.00034 0.00030 0.00025 0.0001'3 0.0001& 0.00014 0.00011 0.00010 0.0000'3 
H2 0.0048& 0.00445 0.00424 0.0()410 0.0()3~2 0.00381 0.003&7 0.00353 0.00343 0.00337 0.00330 0.0032& 0.00324 
H2O 0.12381 0.12471 0.1251'3 0.12550 0.125'31 0.12&17 0.12&50 0.12&8& 0.12710 0.12725 0.12743 0.12754 0.127&2 
NO 0.00177 0.0015'3 0.00148 0.0013'3 0.00127 0.00118 0.0010& 0.000'10 0.0007'3 0.00071 0.000&1 0.00054 0.00050 
N2 0.71&&7 0.71772 0.71827 G.718&4 0.71'313 0.71'344 0.71'385 0.7202'3 0.7205'3 0.72078 0.72101 0.72114 0.72124 
0 0.00030 0.00020 0.0001& 0.00013 0.00010 0.00008 0.0000& 0.00004 0.00003 0.00002 0.00002 0.00001 0.0000 I 
OH 0.002'11 0.00245 0.002,'3 0.00202 0.00178 0.001&2 0.00141 0.00117 0.00100 0.0008'3 0.00075 0.000&7 0.000&1 
02 0.00322 0.00241 0.001'3'3 0.00172 0.0013'3 0.00117 0.000'31 0.000&5 0.00048 0.0003'3 0.00028 0.00022 0.00018 

CASE= O/F= 13.3218 F/A= 0.0750& PERCENT FUEL= &.'3824 PHI= 1.1000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
p, PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T, DEG K 2245.5 2258.& 22&4.'3 22&8.7 2273.5 22lb .4 227'3.8 2283.2 2285.4 223&.7 2288.2 228'3. I 228'3.7 
T, DEG F 3582.2 3&05.7 3&17.0 3&24.0 3&32.& 3&37.7 3&43.'3 3&50.1 3&54.0 3&5&.4 3&5'3.1 3&&0.7 3&&1.8 
RHO, Glee 7.&872-5 1.5300-4 2.28'37-4 3.0485-4 4.5&48-4 &.0800-4 '3.1084-4 1.51&1-3 2.2724-3 3.0285-3 4.5402-3 &.051&-3 7.5&28-3 
M, MOL WT 28.328 28.35& 28.3&'3 28.37& 28.38& 28.3'32 28.3'3'3 28.40& 28.410 28.413 28.41& 28.418 28.41'3 
CP, CALlIGIIKI 0.4847 0.4482 C.4303 0.41'31 0.4054 0.3'371 0.3872 0.3774 0.3713 0.3&77 0.3&35 0.3&11 0.35'35 
GAMMA lSI 1.1'332 1.2048 1.2113 1.2157 1.2214 1.2251 1.22'38 1.2348 1.2380 1.2400 1.2423 1.2437 1.2447 
SON VEL,MISEC 88&.8 8'33.2 8%.7 8'3'3.0 '301.'3 '303.7 '30&.0 '308.4 '310.0 '310.'3 '312.0 '312.7 '313.1 

MOLE FRACTI ONS 
AR 0.00848 0.0084'3 0.0084'3 0.00850 0.00850 0.00850 0.00850 0.00850 0.00851 0.00851 0.00851 0.00851 0.00851 
CO 0.034'30 0.033'15 0.03351 0.03323 0.032'31 0.03271 0.0324'3 0.0322& 0.03213 0.03205 0.031% 0.031'11 0.03187 
CO2 0.10734 0.10842 0.108'33·.0.10'325 0.10%2 0.10'385 0.11011 0.11037 0.11052 0.110&1 0.11072 0.11078 0.11082 
H 0.0008'1 0.000&& 0.00055 ' .. 0.0001'3 0.00040 0.00035 0.0002'3 0.00023 0.0001'3 0.00017 0.00014 0.00012 0.00011 
H2 0.007&2 0.00733 0.0071'3 0.00711 0.00702 0.00&% 0.00&8'3 0.00&83 0.00&7'3 0.00&7& 0.00&74 0.00&72 0.00&71 
H2O 0.12&1& 0.12&'32 0.12730 '15 12753 0.12782 0.127'3'3 0.12821 0.12842 0.1285& 0.128&5 0.12875 0.12880 0.12884 
NO 0.00107 0.00088 0.00077 '(,:00070 0.000&0 0.00054 0.0004& 0.00037 0.00031 0.00027 0.00023 0.00020 0.00018 
N2 0.70'388 0.710&& 0.71104 0:71127 0.71157 0.71174 0.711% 0.71218 0.71232 0.71240 0.71250 0.7125& 0.712&0 
0 0.00018 0.00011 0.00008 0.0000& 0.00005 0.00004 0.00003 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 
OH 0.00225 0.00178 0.00154 0.00138 0.00117 0.00104 0.00087 0.00070 0.00058 0.00051 0.00042 0.00037 0.00033 
02 0.00124 0.0007'3 0.0005'3 0.09048 0.00035 0.00028 0.00020 0.00012 0.0000'3 0.00007 0.00005 0.00003 0.00003 



CASE= 3 OIF= 48.84&7 FIA= 0.02047 PERCENT FUEL= 2.00&2 PHI= 0.3000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T, DEG K 1331.8 1331.8 1331.8 1331.8 1331.8 1331.8 1331.8 1331.8 1331.8 1331.8 1331.8 1331.8 1331.8 
T, DEG F 1937.5 1937.5 1937.5 1937.5 1937.5 1937.5 1937.5 1937.5 1937.5 1937.5 1937.5 1937.5 1937.5 
RHO, GICC 1.3255-4 2.&309-4 3.9763-4 5.3018-4 7.9527-4 1.0604-3 1.5905-32.&509-3 3.9763-3 5.3018-3 7.9527-3 1.0604-2 1.3254-2 
M, MOL WT 28.970 28.970 28.970 28.970 28.970 28.970 28.970 28.970 28.970 28.970 28.970 28.970 28.970 
CP, CALlIG 11K I 0.2972 0.2<;72 0.2972 0.2972 0.2972 0.2971 0.2971 0.2971 0.2971 0.2971 0.2971 0.2971 0.2971 
GAMMA lSI 1.3001 1.3001 1.3001 1.3001 1.3001 1.3001 1.3001 1.3001 1.3001 1.3001 1.3001 1.3001 1.3001 
SON VEL,MISEC 704.9 704.9 704.9 704.'3 704.9 704.9 705.0 705.0 705.0 705.0 705.0 704.9 704.9 

MOLE FRACT IONS 
AR 0.00914 0.00914 0.00914 0.00914 O.00Q14 0.00914 0.00914 0.00914 0.00914 0.00914 0.00914 0.00914 0.00914 
CO2 0.04201 0.04201 0.04201 0.04:'01 0.04201 0.04201 0.04201 0.04201 0.04201 0.04201 0.04201 0.04201 0.04201 
H2O 0.03976 0.0397& 0.0397& 0.03"'76 0.03'37& 0.03976 0.03976 0.03976 0.03976 0.03976 0.03977 0.03977 0.03977 
NO 0.00043 0.00043 9.00043 0.00043 0.00043 0.00043 0.00043 0.00043 0.00043 0.00043 0.00043 0.00043 0.00043 
N02 0.00000 0.00000 O.OOOOU O.O~OOO 0.on001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 
N2 0.76515 0.7&515 0.7&515 0.76515 0.76515 0.76515 0.76515 0.76515 0.76515 0.76515 0.76515 0.7b515 0.7&515 
OH 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.14350 0.14350 0.14350 G.14350 0.14350 0.14350 0.14350 0.14350 0.14350 0.14349 0.14349 0.14349 0.14349 

CASE= OIF= 3& .6350 FlA .• 0.02730 PERCENT FUEI.= 2.6571 PHI= 0.4000 
~ , AT11 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 6.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 2<;3.<; 440.9 587.8 734.8 
T, DEG K 1542.1 1542. I 1542.2 1542.2 1542.2 1542.2 1542.3 1542.3 1542.3 1542.3 1542.3 1542.3 1542.3 
T, DEG F 2316.0 2316.1 2316.2 2316.2 2316.3 2316.3 2316.4 231& .4 231&.4 2316.5 2316.5 2316.5 2316.5 
RHO, Gice I .1448-4 2.28<;4-4 3.434,-44.5787-4 6.867<;-4 <;.1571-4 1.3735-32.28<;2-3 3.4338-3 4.5784-3 6.8675-3 9.1567-3 1.1446-2 
M, MOL WT 28.971 28.<;71 28.<;71 28.<;71 28.<;71 28.911 28.<;71 28.<;71 28.<;71 28.<;71 28.<;71 28.971 28.972 
CP, CALlIG II K I 0.3104 0.3102 0.3101 0.3101 0.3100 0.30<;<; 0.30<;<; 0.30<;8 0.30<;7 0.30<;7 0.30<;7 0.30% 0.30% 
GAMMA lSI 1.283<; 1.2841 1.2842 1.2842 1.2843 1.2843 1.2844 1.2845 1.2845 1.2845 1.2846 1.2846 1.284& 
SON VEL, MISEC 753.8 753. <; 753. <; 753.9 753.9 754.0 754.0 754.0 754.0 754.0 754.0 754.0 754.1 

MOLE FRACTIONS 
0.00<;080.00<;08 AR 0.00908 0.00<;08 0.00<;08 0.00<;08 0.00<;08 0.00908 0.00<;08 0.00<;08 0.00<;08 0.00908 0.00<;08 

CO2 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 0.0555'1 0.05554 0.05554 0.05554 0.05554 0.05554 
H2O 0.05263 0.05264 0.052&4 0.052&4 0.052&4 0.05265 0.05265 0.05265 0.05265 0.052&6 0.0526& 0.05266 0.0526& 
NO 0.00121 0.00121 0.00121 0.00121 0.00121 0.00121 0.00121 0.00121 0.00121 0.00121 0.00121 0.00121 0.00121 
N02 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00003 0.00003 
N2 0.75970 0.75<;71 0.75<;71 0.75<;71 0.75<;71 0.75971 0.75<;71 0.75<;71 0.75<;71 0.75<;71 0.75<;71 0.75971 0.75971 
OH 0.00009 0.00007 0.00007 0.000J6 0.00006 0.00005 0.00005 O. 00004 0.00004 0.00003 0.00003 0.00003 0.00003 
02 0.12175 0.12175 0.12175 0.12175 0.12175 0.12175 0.12175 0.12175 0.12175 0.12175 0.12175 0.12174 0.12174 



CASE= O/F= 13.~5b2 F/A= 0.0711>5 PERCENT FUEL= 1>.1>81>2 PHI= 1.0500 
P, ATH 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 1>.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 293.~ 440.9 587.8 734.8 
T, DEG K 2452.1 2484.3 2502.4 2514.~ 2531.9 2543.5 255~.3 2578.1 25~2.1 21>01.1> 21>14.1 21>22.5 21>28.1> 
T, DEG F 3~54 .1 4012. I 4044.1> 401>7.1 4097.7 4118.1> 4147.1 4180.~ 4201>.1 4223.1 4245.7 421>0.7 4271.8 
RHO, G/CC 7.0004-5 1.3a53-4 2.01>58-4 2.7433-4 4.0925-4 5.431>4-4 8.113~-4 1.3443-3 2.0077-3 2.1>1>~0-3 3.~880-3 5.3031>-3 1>.1>170-3 
M, MOL WT 28.171 28.240 28.279 28.305 28.342 28.31>1> 28.400 28.43~ 28.41>9 28.48~ 28.515 28.532 28.545 
CP, CALlIGIIKI 0.7413 0.1>~11> 0.1>1>45 0.1>41>2 0.1>21(, 0.1>04~ 0.5825 0.5559 0.53&1 0.5227 0.5048 0.4927 0.4837 
GAMMA lSI 1 . 149~ 1.1558 1.1594 1.11>20 1.11>58 1.11>85 1.1724 1.1774 1.1815 1.1844 1.188& 1.1917 1.1940 
SON VEL,MISEC 912.2 ~19.5 923.& 92&.5 930.5 933.3 937.2 942.0 945.7 ~48.3 951.8 ~54.3 ~5b.l 

MOLE FRACT IONS 
AR 0.00841> 0.00848 0.0084~ 0.00850 0.00851 0.00852 0.00853 0.00854 0.00855 0.00851> 0.00851> 0.00857 0.00857 
CO 0.03~02 0.03&52 0.03507 o .03M )4 0.0321>0 0.0311>0 0.03022 0.02854 0.0272& 0.02&40 0.02524 0.0244& 0.02388 
CO2 0.0%44 0.0~~27 0.100~2 0.10207 0.103&8 0.10480 0.10&34 0.10822 0.10%3 0.1105~ 0.11188 0.11274 0.11338 
H 0.00252 0.001~7 0.001&~ 0.00151 0.0012~ 0.00115 0.000~8 0.00079 0.0001>1> 0.00058 0.0004~ 0.00043 0.0003~ 
H2 0.00783 0.00712 o.ool>n 0.0%45 0.0%0d 0.00583 0.0054~ 0.00510 0.00481 0.004&2 0.0043& 0.00419 0.00407 
H2O 0.11&04 0.11771 0.1181>4 0.11927 0.12013 0.12071 0.12150 0.12243 0.12312 0.12358 0.12418 0.12459 0.12488 
NO 0.0044~ 0.00441 0.00434 0.00428 0.00417 0.00408 0.003~3 0.00372 0.00353 0.0033~ 0.00318 0.00302 o .002~0 
N2 0.70&48 0.70825 0.70~2~ o. 70~% 0.710~3 0.71159 0.71251 0.7131>1 0.71445 0.71502 0.71578 0.71&30 0.71&1>8 
0 0.00157 0.00121 0.00103 0.00091 0.00077 0.000&7 0.0005& 0.00043 0.00035 0.00030 0.00024 0.00020 0.00017 
OH 0.00749 0.00&77 0.00u~4 0.00&04 0.005b1 0.00531 0.0048<; 0.00437 0.00398 0.00370 0.00333 0.00308 0.0028~ 
02 0.00%4 0.00828 0.00750 0.00&% 0.001>23 0.00573 0.00505 0.00425 0.0031>1> 0.00321> 0.00275 0.00242 0.00218 

CASE= 4 OIF= 13.3218 F/A= 0.0750& PERCENT FUEL= 1>.~824 PHI= 1.1000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 1>.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44. I 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, OEG K 2457.9 2489.1 2501>.4 2518.2 2534. I 2544.8 2559.0 2575.4 2587.2 2514 .~ 21>04.7 21>10.9 2&15.4 
T, OEG F 3%4.5 4020.7 4051 . ~ 4073.1 4101.1> 4120.~ 4141>.5 4171>.0 41'37.2 4211.0 4228.7 4240.0 4248.0 
RHO, Glec &.944~-5 1.3748-4 2.0501>-4 2.7238-4 4.01>4~-4 5.4013-4 8.0&55-4 I .3373-3 I .9985-3 2.&583-3 3.'l752-3 5.2900-3 1>.1>033-3 
M, MOL WT 28.014 28.080 28.117 28.141 28.175 28.197 28.227 28.21>1 28.285 28.301 28.321 28.334 28.343 
cp, CALlIGIIKI 0.n18 0.1>1>72 0.1>373 O.I>II>~ 0.5893 0.5701> 0.5454 0.5158 0.4~40 0.47% 0.41>07 0.4485 0.43~7 
GAMMA lSI 1.1528 1 .15~'l 1.11>42 1.11>74 1.1721 1.175& 1.180& 1.1873 I . 1~27 1.1%& 1.2021 1.201>0 1 .208~ 
SON VEL,MISEC ~17 .1 924.1> 928.'l 932.0 931>.2 ~3'3.2 '343.4 '348.5 '352.4 '355.1 '358.8 %1.2 %3.1 

MOLE FRACTIONS 
AR 0.008?'3 0.00841 0.00842 0.00843 0.00844 0.00844 0.00845 0.0084& 0.00847 0.00847 0.00848 0.00848 0.0084~ 
CO 0.04755 0.0453& 0.04410 0.04323 0.04203 0.04121 0.04011 0.03882 0.0378'3 0.03728 0.03&50 0.03&00 0.035&5 
CO2 0.0'3311 0.0'351>3 0.0'3707 0.0'3807 0.0'3'344 O. 10037 0.101&2 0.10308 O. 10414 0.10483 0.10571 0.10&27 O. 10&&7 
H 0.002'34 0.00231 0.001'3'3 0.001:'3 0.00153 0.00137 0.0011& 0.000'34 0.0007'3 0.00070 0.0005'3 0.00052 0.00047 
H2 0.0100'3 0.00'338 0.008'38 0.00872 0.0083& 0.00813 0.00781 0.0074& 0.00721 0.00705 0.00&85 0.00&72 0.00&&3 
H2O 0.1187'3 0.12052 0.12148 0.12213 0.12300 0.1235') 0.12437 0.12527 0.12591 0.12&33 0.12&87 0.12722 0.12747 
NO 0.00370 0.00353 0.00340 0.00330 0.00313 0.00301 0.00281 0.00255 0.00233 0.00217 0.001,)5 0.0017') 0.001&7 
N2 0.700&8 0.70243 0.70341 0.70408 0.70500 0.705b2 0.70&47 0.70745 0.70817 0.708&5 0.70')2& 0.70%& 0.70,),)5 
0 o.ooln 0.000')') 0.00082 0.00072 0.00058 0.00050 0.00040 0.0002') 0.00023 0.0001') 0.00014 0.00011 0.00010 
OH 0.00&')8 0.00&21 0.00574 0.00542 0.004% 0.0041>3 0.00419 0.003&5 0.00324 0.002% 0.0025') 0.00234 0.0021& 
02 0.00&45 0.00524 0.00458 0.00413 0.00353 0.00313 0.002&1 0.00203 0.001&3 0.00138 0.00107 0.0008'3 0.0007& 



CASE: & OIF: 48.84&7 FIA: 0.02047 PERCENT FUEL: 2.00&2 PHI: 0.3000 
p. ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
p. PSIA 7.3 14.7 22.0 29.4 44. I 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T. DEG K 1753.9 1754.2 1754.4 1754.5 1754.7 1754.8 1754.9 1755.0 1755.1 1755. I 1755.2 1755.2 1755.3 
T. DEG F 2&97.2 2&97.9 2&98.2 2&98.4 2&98.7 2&98.9 2&99.1 2&99.3 2&99.4 2&99.5 2&99.7 2&99.7 2&99.8 
RHO. GICC 1.00&4-4 2.0123-4 3.0182-4 4.0241-4 &.0357-4 8.0472-4 1.2070-32.011&-3 3.0172-3 4.0229-3 &.0341-3 8.0454-3 1.0057-2 
M. MOL WT 28.%& 28.%7 28.%7 28.%7 28.%8 28.%8 28.%8 28.%8 28.%9 28.%9 28.%9 28.%9 28.%9 
CP. CALlIGIIKI 0.3193 0.3184 0.3180 0.3177 0.3174 0.3172 0.31&<; 0.31&& 0.31&4 0.31&3 0.31&2 0.31&1 0.31&0 
GAMMA lSI 1.2747 1.2754 1.2758 1.27&0 1.2703 1.27&5 1.2707 1.2770 1.2771 1.2772 1.2773 1.2774 1.2775 
SON VEL.M/SEC 801.1 801.4 801.5 801.& aOI.7 801.8 801.9 802.0 802.1 802.1 802.2 802.2 802.2 

MOLE FRACT IONS 
AR 0.00914 0.00'314 0.00<;14 0.00<;14 O.00~14 0.00914 0.00914 0.00914 0.00914 0.00914 0.00914 0.00914 0.00914 
CO 0.00002 0.00001 0.00001 O.oonl)l 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.04198 0.04199 0.04199 0.04199 0.04200 1).04200 0.04200 0.04200 0.04200 0.04200 0.04200 0.04200 0.04200 
H2 0.00001 0.00000 ~.OOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2O 0.03958 0.03%1 0.03%~ 0.0~%3 0.0'%5 0.03%5 0.03%7 0.03%8 0.03%9 0.03%9 0.03970 0.03970 0.03971 
NO 0.00307 0.00307 0.00307 0.00307 0.00308 0.00308 0.00308 0.00308 0.00308 0.00308 0.00308 0.00308 0.00308 
N02 0.00000 0.00001 0.01)001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00003 0.00003 0.00004 0.00004 0.00005 
N2 0.7&374 0.7&375 0.7&37b Q.7&37& 0.7&377 0.70377 0.7&378 0.7&378 0.7&379 0.7&379 0.7&379 0.7&379 0.7&379 
0 0.00004 0.00003 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 
OH 0.0003& 0.00030 0.00J'7 0.0002& 0.00023 0,00022 0.00019 0.00017 0.00015 0.00014 0.00013 0.00012 0.00011 
02 0.14207 0.14209 0.14209 0.14210 0.14210 0.14211 0.14211 0.14211 0.14211 0.14211 0.14211 0.14211 0.14210 

CASE: & OIF: 3&.&350 FIA: 0.02730 PERCENT FUEL: 2.&571 PHI: 0.4000 
p. ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
p. PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.'3 440.9 587.8 734.8 
T. DEG K 1940.7 1942.3 1943.0 1'343.5 1944.1 1944.4 1944.9 1945.4 1'345.7 1<;15.'3 194&.2 1'34&.3 1'34&.5 
T. DEG F 3033.& 303&.4 3037.7 3038.& 3039.& 3040.3 3041.1 3042.0 3042.& 3043.0 3043.4 3043.7 3043.9 
RHO. GICC 9.0'31&-5 I .8171-4 2.7247-4 3.&322-4 5.44&'3-4 7.2&13-4 1.08'30-3 1.814&-3 2.7215-3 3.&283-3 5.4418-3 7.2552-3 9.0&85-3 
M. MOL WT 28.'357 28.%0 28.%1 28.%2 28.%3 28.%4 28.%5 28.%& 28.%7 28.%7 28.%8 28.%8 28.%'3 
CP. CALlIGIIKI 0.3413 0.3378 0.33&2 0.3352 0.333'3 0.3331 0.3322 0.3312 0.3305 0.3300 0.32'35 0.32'32 0.328'3 
GAMMA lSI 1 .2555 1.2579 1.2590 1.25'38 1.2&0& 1.2&12 1.2&1'3 1.2&2& 1.2&31 1.2&34 1.2&38 1.2&41 1.2&42 
SON VEL.M/SEC 83&.4 837.5 838.0 838.4 838.8 83'3.0 839.3 839.7 83'3.~ 840.0 840.2 840.3 840.4 

MOLE FRACTIONS 
AR 0.00907 0.00907 0.00'307 0.00'307 0.00'307 0.00'307 0.00'308 0.00'308 0.00'308 0.00'308 0.00908 0.00'308 0.00<;08 
CO 0.00018 0.00013 0.00010 0.0000<; 0.00007 0.0000& 0.00005 0.00004 0.00003 0.00003 0.00002 0.00002 0.00002 
CO2 0.05534 0.05539 0.05542 0.05543 0.05545 0.0554& 0.05548 0.0554'3 0.05550 0.05551 0.05551 0.05552 0.05552 
H 0.00001 0.00001 0.00000 O.OOOJO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 
H2 0.00004 0.00003 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 
H2O 0.05203 0.05213 0.05219 0.05222 0.0522& 0.05229 0.05233 0.05237 0.05240 0.05242 0.05245 0.0524& 0.05247 
NO 0.00509 0.00511 0.00513 0.00513 0.00514 0.00515 0.00515 0.0051& 0.00517 0.00517 0.00517 0.00518 0.00518 
N02 0.00001) 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00003 0.00003 0.00004 0.00004 0.00005 
N2 0.75740 0.7574& 0.7:'750 0.75752 0.75754 0.75750 0.75758 0.757&0 0.757&1 0.757&2 0.757&3 0.757&4 0.757&4 
0 0.00020 0.00015 0.00012 0.00010 0.00009 0.00007 0.0000& 0.00005 0.00004 0.00003 0.00003 0.00002 0.00002 
OH 0.00115 0.00098 0.00089 0.00083 0.00075 0.00070 0.000&4 0.000% 0.00051 0.00047 0.00043 0.00040 0.00038 
02 0.1194'l 0.11953 0.11955 0.119% 0.11'358 0.11'359 0.11%0 0.11%2 0.11%2 0.11%3 0.11%3 0.11%3 0.11%3 



CASE= O/F= 13.95[,2 F/A= 0.071[,5 PERCENT FUEL= [,.[,8[,2 PHI= 1.0500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 [,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T, DEG K 2%2.7 2[,03.0 2[,25.'3 2[,41.'3 2[,[,4.0 2[,7'3.3 2700.4 272['.0 2745.[, 2758.'3 2777.1 278'3.5 27'38.'3 
T, DEG F 4153.2 4225.[, 42[,7.0 42'35.8 4335.5 43[,3.1 4401.0 4447.1 4482.3 450[,.4 453'3.1 4%1.5 4578.3 
RHO, G/ec ['.[,278-5 1.30'31-4 1.'34'3'3-4 2.5873-4 3.8553-4 5.11[,'3-4 7.[,27[,-4 1.2[,18-3 1.881 '3-3 2.4'3%-3 3.72'3'3-3 4.'355[,-3 [, .1781-3 
M, MOL WT 27.875 27.%1 28.010 28.045 28.0'32 28.125 28.170 28.224 28.2[,[, 28.2'34 28.332 28.35'3 28.378 
cp, CALlIGIIKI 0.8[,17 0.802[, 0.7705 0.7488 0.71'37 0.7000 0.[,735 0.[,422 0.[,18'3 0.[,031 0.5820 0.%77 0.5570 
GAMMA lSI 1.1418 1.14[,'3 1.1501 1.1523 1.1555 1.1578 1.1[,11 1.1[,54 1.1[,8'3 1.1713 1.174'3 1.1774 1.17'34 
SON VEL ,MISEC '334.2 '342.2 '34[,.8 '350.0 '354.5 '357.7 %2.0 %7.4 '371 . [, '374.5 '378.5 '381.3 '383.4 

MOLE FRACTIONS 
AR 0.00837 0.00840 0.00841 0.00842 0.00844 0.00845 0.0084[, 0.00848 0.0084'3 0.00850 0.00851 0.00852 0.00852 
CO 0.05007 0.04743 0.04583 0.O4"~7 0.04303 0.04165 0.0401'3 0.03810 0.03[,4[, 0.03532 0.03373 0.032[,2 0.0317'3 
CO2 0.083% 0.08703 0.0888[, 0.0'3018 0.0'3205 0.0'333'3 0.0'352[, 0.0'37[,1 0.0'3'345 0.10074 0.10251 0.10374 0.104[,7 
H 0.00471 0.0037[, ').00328 0.002'37 0.00257 0.00231 0.001'3'3 0.001[,3 0.0013'3 0.00124 0.00104 0.000'32 0.00084 
H02 0.00000 0.00000 0.00000 O.onooo O.onoui 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.01035 0.00'34'3 0.008'3'3 0.008[,5 0.00818 0.00785 0.00740 0.00[,8[, 0.00[,4[, 0.00[,18 0.00581 0.0055[, 0.00537 
H2O 0.10'318 0.11131 0.11252 O. i 133[, 0.11451 0.11530 0.11[,38 0.117[,'3 0.118[,7 0.11'334 0.12024 0.12085 0.12131 
NO 0.00[,57 0.0010[,3 0.0010[,4 0.00[,103 0.00[,5'3 0.00[,54 0.00[,45 0.001030 0.001014 0.00[,01 0.00581 0.00%5 0.00551 
N2 0.[,'37'38 0.70012 0.7013[, 0.70223 0.70344 0.7042'3 0.705410 0.70[,'31 0.70803 0.70881 0.70'388 0.710[,1 0.71117 
0 0.0032'3 0.002[,4 0.002:;1 0.0020'3 0.00180 0.001102 0.00138 0.00112 0.000'34 0.00082 0.000108 0.0005'3 0.00053 
OH 0.0112'3 0.01048 0.00'3'38 0.00%2 0.00'310 0.00872 0.0081'3 0.00752 0.0010'38 0.0010[,1 0.00[,0'3 0.00573 0.00545 
02 0.01423 0.01270 0.01180 0.01117 0.0102'3 0.00%7 0.00882 0.00778 0.00[,'38 0.00[,43 0.005[,'3 0.0051'3 0.00482 

CASE= O/F= 13.3218 F/A= 0.0750[, PERCENT FUEL= 10.'3824 PHI= 1.1000 
P, ATM 0.5000 1.0000 1.5CJO 2.0000 3.0000 4.0000 [,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44. I 58.8 88.2 147.0 220.4 2l3.'3 440.'3 587.8 734.8 
T, DEG K 2%'3.7 2100'3.'3 21032.7 2[,48.[, 21070.4 21085.4 2705.'3 2730.7 274'3.2 27[,1.'3 2778.7 27'30.1 27'38.5 
T, DEG F 41[,5.8 4238.2 427'3.2 4307.8 4347.0 4374.0 4411.0 4455.5 4488.'3 4511.[, 4542.0 45[,2.4 4577.5 
RHO, G/ec 10.5742-5 1.2'3810-4 1.'3344-4 2.5[,[,8-4 3.8252-4 5.0775-4 7.5701-4 1.25210-3 1.81088-3 2.48210-3 3.705'3-3 4.'3253-3 10.141'3-3 
M, MOL WT 27.725 27.811 27.8100 27.8'33 27.'33'3 27. '371 28.015 28.010[, 28.105 28.132 28.1107 28.1'30 28.207 
cp, CAlIlG 11K I 0.8573 0.7'348 0.7[,07 0.7375 0.70103 0.[,850 0.10%3 0.10221 0.5%5 0.57'30 0.55% 0.53'37 0.5278 
GAMt1A lSI 1.1428 1.1484 1.1518 1.1542 1.1578 1.1[,04 1.11042 1.1[,'32 1.1733 1.17103 1.1807 1.183'3 1.18[,4 
SON VEL ,MISEC '338.4 '3410.10 '351.3 '354.10 '35'3.2 %2.4 %10.'3 '372.5 '37[,.'3 '37'3.'3 '384.1 '387.0 '38'3.3 

MOLE FRACT IONS 
AR 0.00830 0.00833 0.00834 0.00835 0.0083[, 0.00837 0.0083'3 0.00840 0.00841 0.00842 0.00843 0.00844 0.00845 
CO 0.0577'3 0.05537 0.053'32 0.05287 0.0513'3 0.05033 0.0488[, 0.04702 0.04%0 0.044102 0.0432'3 0.04238 0.04170 
CO2 0.08142 0.08427 0.085'37 0.087'8 0.088'30 0.0'3011 0.0'3181 0.0'33'31 0.0'3552 0.0%103 0.0'3814 0.0'3'317 0.0'3'3'33 
H 0.00534 0.0042'3 0.0037[, 0.00341 0.002% 0.002107 0.00231 0.001'30 0.001[,2 0.00145 0.00123 0.0010'3 0.00100 
H2 0.01257 0.011108 0.01118 0.01083 0.01034 0.01001 0.00'3% 0.00'302 0.008[,1 0.00834 0.007'38 0.00774 0.00757 
H2O 0.11178 0.11403 0.11530 0.111018 0.11738 0.11821 0.11 '334 0.12010'3 0.12170 0.12238 Iii. 1232'3 0.123'30 0.12435 
NO 0.0057[, 0.00573 0.00%8 0.00%2 0.00552 0.00542 0.00527 0.00502 0.00480 0.004102 0.00435 0.00415 0.003'3'3 
N2 0.[,'3241 0.10'3458 0.10'3582 0.[,%10'3 0.10'37'30 0.[,'3875 0.10'3'3'31 0.70134 0.70242 0.70317 0.7041'3 0.70488 0.7053'3 
0 0.002% 0.00234 0.00202 0.00181 0.00154 0.00137 0.00115 0.000'31 0.00074 0.000[,4 0.00051 0.00044 0.00038 
OH 0.01088 0.01002 0.00'34'3 0.00'311 0.00855 0.00815 0.0075'3 0.001087 0.00[,31 0.005'31 0.00537 0.004'3'3 0.00470 
02 0.01078 0.00'335 0.00852 0.007'34 0.00714 0.001058 0.00583 0.004'32 0.00425 0.00380 0.00321 0.00282 0.00254 



CASE= O/F= 12.742& F/A= "J.07848 PERCENT FUEL= 7.27&& PHI= 1.1500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 2221.2 222~.5 2233.2 2235.5 2238.2 223~.7 2241.& 2243.5 2244.7 2245.4 224&.2 224&.7 2247.1 
T, DEG F 3538.5 3553.3 3%0.1 3%4.1 3%~ .0 3571.8 3575.3 3578.& 3580.8 3582.0 3583.5 3584.4 3585.0 
RHO, G/CC 7.70%-5 1.5371-4 2.3025-4 3.0&74-4 4.5%4-4 &.124~-4 ~.180~-4 1 . 52~ 1-3 2.2~2&-3 3.0%0-3 4.582&-3 &.10~0-3 7.&353-3 
M, MOL WT 28.104 28.121 28.12~ 28.133 28. 13~ 28.142 28.14& 28.150 28.152 28.153 28.155 28.15& 28.157 
CP, CALIIGIIKI 0.42~2 0.4044 0.3~33 0.38&7 O. 37~0 0.3745 0.3&~2 0.3&41 0.3&O~ 0.35~0 0.3%8 0.35% 0.3547 
GAMMA lSI 1.2138 1.2242 1 .22~3 1.2325 1.23&4 1.2388 1.2417 1.244& 1.24&5 1.2471> I .248~ I .24~7 1.2502 
SON VEL, MISEC 8~3.1 8~8.3 ~00.8 ~02.4 'l04.3 'l05.4 ~0&.8 ~08.2 'l0'l.0 'l0'l.1> 'l10.2 'l10.5 'l10.8 

MOLE FRACTIONS 
AR 0.0083'l 0.0083~ 0.0083'l 0.00840 0.00340 0.00840 0.00840 0.00840 0.00840 0.00840 0.00840 0.00840 0.00840 
CO 0.04708 0.04&&7 0.04&50 0.04f'19 0.04&27 0.041>21 0.04&13 0.04&05 0.041>01 0.045'l8 0.045'l5 0.045~3 0.045'l2 
CO2 0.0'l'l'l7 0.10041> 0.100&8 0.10061 0.100% Q.l0104 0.10114 0.10123 0.1012'l 0.10133 0.10131> 0.1013'l 0.10140 
H 0.000~5 0.00070 9.00058 0.00051 0.00042 0.00037 0.00030 0.00024 0.0001'l 0.000~7 0.00014 0.00012 0.00011 
H2 0.01131 0.01115 0.01108 0.01104 O.O'O~; 0.010'l7 0.010~4 0.010~1 0.0108'l 0.01068 0.01087 0.01081> 0.01081> 
H2O 0.12731> O. 127~2 0.12818 0.12834 0.12853 0.128&4 0.12878 0.128'l2 O. 12~01 0.12'l01> 0.12'l12 0.12'l11> 0.12'l18 
NO 0.0005'l 0.00041> 0.0003'l 0.00035 0.0002~ 0.0002& 0.00021 0.00017 0.00014 0.00012 0.00010 0.0000'l 0.00008 
N2 0.70221> 0.70271> 0.702'l8 0.70312 O. 7032~ 0.70338 0.70350 0.7031>2 0.7031>'l 0.70374 0.7037'l 0.70382 0.70384 
0 0.0000'l 0.00005 0.00004 0.00003 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00157 0.0011'l 0.00'00 0.00C89 0.00074 0.000&5 0.00054 0.00042 0.00035 0.00030 0.00025 0.00022 0.0001" 
02 0.00043 0.00024 0.00017 0.00014 O.OOOO~ 0.00007 0.00005 0.00003 0.00002 0.00002 0.00001 0.00001 0.0000' 

CASE= O/F= 12.2117 F/A= 0.0818'l PERCENT FUEL= 7.%'l1 PHI= 1.2000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'l.4 44.1 58.8 88.2 147.0 220.4 2'l3.'l 440.'l 587.8 734.8 
T. DEG K 2188.0 21~3.2 21'l5.& 21'l7.0 21'l8.& 21~~.& 2200.8 2202.0 2202.7 22J3.2 2203.7 2204.0 2204.2 
T, DEG F 3478. & 3488. I 34'l2.3 34'l4.8 34'l7.8 34'l'l.& 3501.7 3503.8 3505.2 350&.0 350& .'l 3507.5 3507.'l 
RHO, GICC 7.7&04-5 1.54'l0-4 2.3214-4 3.0'l35-4 4. &373-4 &.1808-4 'l.2&70-4 1.5438-3 2.3151-3 3.08&2-3 4.&284-3 &.1705-3 7.7125-3 
M, 110L WT 27.81>& 27.877 27.881 27.884 27.888 27.8'l0 27.8'l2 27.8'l5 27.8% 27.8'l7 27.8'l8 27 .8'l~ 27.8'l'l 
CP. CALI' G I I K I 0.3'l81 0.3828 0.37&2 0.3723 0.3&77 0.31>51 0.3I>1'l 0.3588 0.3%'l 0.3558 0.3544 0.353& 0.3531 
GAMMA 151 I .22~4 1.231>'l 1.2404 1.242& 1.2451 1.24&7 1.2485 1.2503 1.2515 1.2522 1.2530 1.2535 1.253'l 
SON VEL, MI SEC 8'l5.'l 8'l'l.5 'l01.2 'l02.2 'l03.4 'l04. I 'l05.0 'l05.'l 'l0&.4 'l01>.8 ~O7.2 ~07.4 ~07.5 

110LE FRACTIONS 
AR 0.0082~ 0.0082~ 0.0082~ 0.00830 0.00830 0.00830 0.00830 0.00830 0.00830 0.00830 0.00830 0.00830 0.00830 
CO 0.05'l42 0.05~28 0.05~22 0.05~1~ 0.05'l15 0.05~13 0.05~11 0.05'l08 0.05'l07 0.05~0& 0.05'l05 0.05'l05 0.05'l04 
CO2 0.09223 0.0')243 0.0')251 0.0')2% 0.0')21>2 0.0')2&5 0.0')2&') 0.0')272 0.0'l274 0.0')27& 0.00;277 0.0')278 0.0~27~ 
H 0.000'l3 0.0001>8 0.000% 0.00019 0.00040 0.00035 0.00029 0.00022 0.00018 0.0001& 0.00013 0.00011 0.00010 
H2 0.01581 0.01573 0.01570 0.01%') 0.01%7 0.01%5 0.01%4 0.01%3 0.01%2 0.015&2 0.01%1 0.01%1 0.01%1 
H2O 0.12752 0.12792 0.12810 0.12820 0.12833 0.12841 0.12850 0.1281>0 0.128&& 0.128&9 0.12873 0.1287& 0.12877 
NO 0.00032 0.00024 0.00020 0.00017 0.00015 0.00013 0.00010 0.00008 0.00007 0.0000& 0.00005 0.00004 0.00004 
N2 0.&9425 0.&94% 0.&9470 0.1>9478 0.&~488 0.&,)494 0.&')502 0.&9509 0.&9513 0.&951& 0.1>9519 0.&~521 0.&~522 
0 0.00004 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00105 0.00078 0.0001>5 0.00057 0.00047 0.00041 0.00034 0.00021> 0.00022 0.00019 0.00015 0.00013 0.00012 
02 0.00014 0.00008 0.00005 0.00004 0.00003 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 



CASE= 3 O/F= 2~.3080 F/A= 0.03412 PERCENT FUEL= 3.2~~5 PHI= 0.5000 
P. ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 b.OOOO 10.000 15.000 20.000 30.000 40 .000 50.000 
p. PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T. DEG K 1738.4 1738.8 173~.0 173~. I 173~.3 173~.4 173~.5 173~.b 173~. 7 173~.8 173~.8 173~.~ 173~.~ 
To DEG F 2bb~.4 2b70. I 2b70.5 2b70.7 2b71.0 2b71.2 2b71.4 2b71.b 2b71.8 2b71 .~ 2b72. a 2b72.1 2b72.1 
RHO. G/CC 1.0154-4 2.0304-4 3.0453-4 4.0b02-4 b .08~8-4 8.11~3-4 1.2178-3 2.02%-3 3.0442-3 4.058~-3 b.0881-3 8.1173-3 1.014b-2 
M. MOL WT 28.%~ 28. ~70 28.~70 28.~71 28.~71 28. ~71 28.~71 28. ~72 28.~72 28.~72 28.~72 28. ~72 28.~72 
CPo CALlIGIIKI 0.3254 0.3245 0.3240 0.3237 0.3233 0.3231 0.3228 0.3225 0.3223 0.3221 0.3220 0.3218 0.3218 
GAMMA IS I 1.2b82 1.2b~0 I .2b~4 1.2b% 1.2b~~ 1.2701 1.2703 1.270b 1.2707 I .270~ 1.2710 1.2711 1.2711 
SON VEL.M/SEC 7~5.5 7~5.8 7~5.~ 7%.0 7%.2 7%.2 7%.3 7%.4 7%.5 7%.b 7%.b 7%.7 7%.7 

MOLE FRACTIONS 
AR 0.00~02 0.00~02 0.00~02 0.00~02 0.00902 0.00~02 0.00~02 0.00~02 0.00~02 0.00~02 0.00~02 0.00~02 0.00~02 
CO 0.00003 0.00002 0.00002 0.00n02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 
CO2 0.Ob88b 0.Ob887 0.Ob888 0.Ob8S8 0.Ob88B 0.0b88~ 0.Ob88~ 0.Ob88~ 0.Ob88~ 0.Ob88~ 0.Ob8~0 0.Ob8~0 0.Ob8~0 
H2 0.00001 0.00001 ~.OOOOI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2O 0.Ob520 o .Ob524 0.Ob52:; 0.0~52b 0.(\<5~d 0.Ob52~ 0.Ob530 0.Ob531 0.Ob532 0.Ob533 0.Ob534 0.0&534 0.Ob535 
NO 0.00242 0.00242 0.00242 0.00243 0.00243 0.00243 0.00243 0.00243 0.00243 0.00243 0.00243 0.00243 0.00243 
N02 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00003 0.00003 
N2 0.75404 0.7540b 0.75407 0.75407 0.75408 0.75408 O. 7540~ 0.7540~ 0.75410 0.75410 0.75410 0.75411 0.75411 
0 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
OH 0.00038 0.00032 0.000~9 0.00027 0.00025 0.00023 0.00021 0.00018 0.00017 0.00015 0.00014 0.00013 0.00012 
02 0.10000 0.10001 0.10002 0.10002 O. 10003 O. 10003 0.10004 0.10004 O. 10004 O. 10004 O. 10004 0.10004 0.10004 

CASE= O/F= 24.4233 F/A= 0.040~4 PERCENT FUEL= 3. ~334 PHI= O.bOOO 
P. ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 b.OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P. PSIA 7.3 14.7 22,0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T. DEG K 1'320.0 1'321.b 1~22.4 1'322.'3 1~23.5 1'323.8 1~24.3 1~24.8 1~25.2 1~25.4 1~25.7 1'325.8 1~25.~ 
T. DEG F 2'3%.3 2~~~.2 3000.b 3001.5 3002.5 3003.2 3004.1 3005.0 3005.b 300b.0 300b.5 300b.8 3007.0 
RHO. Glee ~. 1907-5 1.8308-4 2.7542-4 3.0715-4 5.5058-4 7.33~8-4 1.1007-3 1.8341-3 2.7508-3 3.0074-3 5.5004-3 7.3333-3 'l.lbol-3 
M. MOL WI 28.%0 28.%3 28.%4 28.%5 28.%7 28.%7 28.%8 28.%'1 28.~70 28.'170 28.971 28.~71 28.'172 
CPo CALlIGIIK I 0.347b 0.3437 O. 341~ 0.3408 O. 33~4 0.3380 0.3375 0.3304 0.3357 0.3352 0.3340 0.3343 0.3340 
GAMMA 151 1.2500 1.2525 1.2537 1.2545 1.2554 1.2%0 1.2%7 1.2575 1.2580 1.2584 1.2588 I .25~0 I .25~2 
SON VEL.M/SEC 830.1 831.2 831.8 832. I 832.5 832.8 833.1 833.5 833.7 833.~ 834. I 834.2 834.3 

MOLE FRACTIONS 
AR 0.008'e5 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 
CO 0.00027 0.0001~ 0.00010 0.00014 0.00011 0.00010 0.00008 0.00000 0.00005 0.00004 0.00004 0.00003 0.00003 
CO2 0.08178 0.08180 0.081'10 0.081~2 0.081~5 0.081'17 0.081~'1 0.08201 0.08202 0.08203 0.08204 0.08205 0.08205 
H 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00000 0.00004 0.00004 0.00003 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2O 0.07731 0.07742 0.07748 0.07752 0.077% a .0775~ O. 07703 O. 07708 0.07771 O. 07773 O. 07775 0.07777 0.07778 
NO 0.00380 0.00388 0.00388 0.0038~ 0.003~0 0.003~0 0.003'11 0.003~1 0.003'12 0.003'12 0.003'12 0.003~3 0.003~3 
N02 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00003 0.00003 
N2 0.7481'1 0.74820 0.74823 0.74825 0.74828 0.74830 0.74832 0.74834 0.74835 0.74830 0.74838 0.74838 0.7483'1 
0 0.00014 0.00010 0.00008 0.00007 0.00000 0.00005 0.00004 0.00003 0.00003 0.00002 0.00002 0.00002 0.00001 
OH 0.00114 0.000% 0.00087 0.00082 0.00074 0.000(,'1 0.00003 0.00055 0.00050 0.00047 0.00042 0.0003'1 0.00037 
02 0.07837 0.07838 0.0783'1 0.0783'1 0.07840 0.07841 0.07842 0.07842 0.07843 0.07843 0.07844 0.07844 0.07844 



CASE= O/F= 12.742b F/A= 0.07848 PERCENT FUEL= 7.27bb PHI= 1.1500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 b.OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 24%.2 2485.1 2500.b 2511.0 2524.b 2533.b 2545.2 2558.0 25bb.7 2572.2 257~.0 2583.2 258b.2 
T, DEG F 3%1.5 4013.4 4041.4 40bO .1 4084.b 4100.8 4121.b 4144.b 41bO.4 4170.3 4182.b 41~0.1 41~5.4 
RHO, G/CC b. '3073-5 1.3084-4 2.0a22-4 2.7138-4 4.0528-4 5.3882-4 8.0523-4 1.33bb-3 1.'3'3'33-3 2.bbll-3 3.~830-3 5.3037-3 b.b235-3 
M, MOL WT 27.843 27.'304 27. '33b 27.~58 27.'38b 28.005 28.02'3 28.055 28.073 28.084 28.0'37 28.IOb 28.112 
CP, CALlIG II K I 0.b784 0.bl~8 0.5880 0.5bbb 0.5382 0.51~4 o .4~4'l 0.4b74 0.4484 0.43b5 0.4217 0.4125 0.40b2 
GAMMA lSI 1 .15~2 1.lb80 1.1735 1.I77b 1.1835 1.1878 1.1'340 1.201~ I .207~ 1.2120 1.2174 1.2210 1.223b 
SON VEL,MISEC ~22.1 ~30.0 '334.5 ~37.7 ~42.2 ~45.3 ~4~.5 ~54.5 ~58.2 %0.7 %3.~ %b.O %7.4 

MOLE FRACT IONS 
AR 0.00831 0.00833 0.00834 0.00834 (\.00835 0.0083b 0.00837 0.00837 0.00838 0.00838 0.0083~ 0.0083~ 0.0083~ 
CO 0.0%73 0.054~~ 0.05402 0.05'% 0.0524'3 0.051'32 0.05117 0.05035 0.04~7~ 0.04~44 0.04~01 0.04875 0.04857 
CO2 0.088% 0.0~102 0.0~215 0.0~2~2 0.0~3~4 !).0~4bl 0.0~548 0.0%44 0.09710 0.0~751 0.0~801 0.0~831 o .0~852 
H 0.0032~ 0.00258 ~.00223 0.00200 0.00171 0.00152 0.0012~ 0.00104 0.00088 0.00077 0.000b4 0.00057 0.00051 
H2 0.01285 0.0121~ o .0118:! 0.0'1&0 O.O'ld 0.01110 0.01084 0.01057 0.0103~ 0.01028 0.01014 0.0100b 0.01001 
H2O 0.12102 0.12275 0.123&8 0.12431 0.12514 0.12%8 0.12&3~ 0.12717 0.12772 0.1280& 0.1284~ 0.12875 0.12894 
NO 0.002~1 0.002&8 0.00252 0.00240 0.00221 0.00207 0.00188 0.001&3 0.00144 0.00130 0.00113 0.00102 0.000~3 
N2 0.b~45~ 0.&%22 0.&'3711 C.&~771 0.b9851 0.&~~04 0.&~~74 0.70052 0.7010& 0.70140 0.70183 0.70210 O. 7022~ 
0 0.00104 0.00074 0.000&0 0.00051 0.00040 0.00034 0.0002b 0.00018 0.00013 0.00011 0.00008 O.OOOOb 0.00005 
OH 0.00&25 0.00542 0.00.IS3 0.0045~ 0.00412 0.00380 O.OO33b 0.00284 0.0024b 0.00221 0.0018'3 0.001b8 0.00153 
02 0.0040& 0.0030'3 0.0025~ 0.00225 0.00183 0.001% 0.00123 0.0008'3 0.000&7 0.00054 0.00040 0.00032 0.0002b 

CASE= O/F= 12.2117 F/A= 0.0818~ PERCENT FUEL= 7 .%~I PHI= 1.2000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44. I 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 2447. I 2472.3 2485.4 24~4.0 2504.~ 2511 .~ 2520.7 2530. I 253b.3 25l0.1 2544.7 2547.5 254~.4 
T, DEG F 3~45.0 3~~0.5 4014. I 402~.5 404~.2 40& 1.8 4077 . b 40~4 .4 4105.b 4112.4 4120.7 4125.8 412~.2 
RHO, G/ec &.8875-5 1.3bbO-4 2.0402-4 2.7127-4 4.0545-4 5.3~38-4 8.0&77-4 1.340&-1 2.00b8-3 2.b725-3 4.00?8-3 5.3323-3 &.bbI2-3 
M, MOL WT 27.bbO 27.713 27.740 27.758 27.780 27.7~4 27.812 27.831 27.844 27.851 27.8bl 27.8&& 27.870 
CP, CALlIGIIKI O.b:?11 O. %33 0.5331 0.5134 0.4882 0.472; 0.4520 0.430b 0.41&b 0.4081 0.3~7~ 0.3~18 0.387b 
GAMMA lSI 1.1b88 1.17~5 1.18bl 1 .1~08 1 .1~75 1.2022 1.208b 1.21bl 1.2215 1.2250 1.2215 1.2323 1.2342 
SON VEL ,MISEC ~27.2 ~35.4 ~40.0 ~43.2 ~47.5 ~50.5 '354.3 '358.7 %1.8 %3.8 %b.3 %7.8 %8.<.1 

MOLE FRACTIONS 
AR 0.00823 0.00824 0.00825 0.0082b 0.0082& 0.00827 0.00827 0.00828 0.00828 0.0082<.1 0.0082<.1 0.0082~ 0.0082<.1 
CO 0.Obb42 0.Ob51~ o .Ob454 0.0&411 0.0&357 0.0&322 0.Ob27<.1 0.0&234 0.Ob205 0.Ob187 O.Oblb& 0.Ob153 0.Ob145 
CO2 0.08411 0.08%3 0.08b43 0.08b~5 0.087£'1 0.08804 0.08857 0.08<.112 0.08<.148 0.08~70 0.08~% 0.0~012 0.0<.1022 
H 0.00355 0.0027£' 0.00237 0.002'2 0.00180 0.001£'0 0.00135 0.00108 O.OOO~O 0.0007~ O.OOObb 0.00058 0.00052 
H2 O.Olbl<.1 0.01%3 0.01535 0.01517 0.014~4 0.01480 0.014&2 0.01444 0.01432 0.01425 0.01417 0.01412 0.0140~ 
H2O 0.122&2 G.1242& 0.12512 0.12%8 0.12&41 0.12£'88 0.12747 0.12811 0.12854 0.12880 0.12<.112 O. 12~32 0.12<.14£' 
NO 0.O021~ 0.001<.13 0.00177 0.001£'5 0.00148 0.0013£' 0.0011~ 0.00100 0.0008& 0.00077 0.000&5 0.00058 0.00052 
N2 0.£'881~ 0.b8%3 0.£'<.I03~ 0.1,<.l08~ 0.£'~153 0.1,~1~5 0.1,~248 0.&<.1305 0.&<.1343 0.&~3£'7 O.£'~3% 0.1,<)413 0.1,~425 
0 0.0007~ 0.00052 0.00040 0.00033 0.00025 0.00021 0.00015 0.00010 0.00007 0.00001, 0.00004 0.00003 0.00003 
OH 0.00535 0.00451 0.00403 0.00370 0.00325 0.002~5 0.002% 0.00211 0.0017<.1 0.0015<.1 0.00134 0.00118 0.00107 
02 0.0023<.1 0.00170 0.0013& 0.00114 0.00088 0.00073 0.00055 0.00037 0.00027 0.00021 0.00015 0.00012 0.00010 



CASE= & O/F= 2~.3080 F/A= 0.03412 PERCENT FUEl= 3.2~~5 PHI= 0.5000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 5'3.13 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 2108.0 2112.8 2115.2 211&.& 2118.4 211~.& 2121.0 2122.5 2123.& 2124.2 2125.0 2125.5 2125.~ 
T, DEG F 3334.7 3343.4 3347.& 3350.2 3353.5 3355.5 3358.1 33&0.~ 33&2.7 33&3. ~ 33&5.3 33&&.2 33&&.~ 
RHO, GICC 8.3&14-5 I .&o~I-4 2.5012-4 3.3330-4 4. ~~5~-4 &.&582-4 ~.~81&-4 1.&&2&-3 2.4~28-3 3. 322~-3 4.~828-3 &.&424-3 8.301~-3 
M, MOL WT 28.~27 28.~37 28.~42 28.~45 28.~48 28.~51 28.~54 28.~57 28.~5~ 28.%0 28.%2 28.%3 28.%4 
CP, CALlIGIIKI 0.37~4 0.3&~2 0.3&44 0.3&14 0.3577 0.3554 0.352& 0.34% 0.347& 0.34&4 0.344~ 0.343~ 0.3433 
GAMMA 151 1.2314 1.23&7 I .23~3 1.2410 I .2431 1.2445 1.24&1 I .247~ I .24~2 I .24~~ 1 .250~ 1.2514 1.251~ 
SON VEl,M/SEC 8&3.8 8&&.5 8&7.8 8&8.& 8&~.7 870.4 871.2 872. I 872.7 873. I 873.5 873.8 874.0 

MOLE FRACT IONS 
AR O.OO~OO 0.00~01 0.00~01 0.00~01 0.00~01 0.00~01 0.00~01 0.00~01 0.00~01 0.00~01 0.00~01 0.00~01 0.00~02 
CO 0.000~5 0.00070 0.00058 0.00051 0.00042 0.00037 0.00030 0.00024 0.00020 0.00017 0.00014 0.00012 0.00011 
CO2 0.0&785 0.0&812 0.0&825 0.0&833 0.0&842 0.0&848 0.0&855 0.0&8&3 0.0&8&7 0.0&870 0.0&874 0.0&87& 0.0&877 
H 0.0000& 0.00004 9.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00000 0.00000 0.00000 0.0'1000 o.onouu 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00018 0.00013 0.00011 0.00010 0.00008 0.00007 0.0000& 0.00005 0.00004 0.00003 0.00003 0.00002 0.00002 
H2O 0.0&375 0.0&402 0.0~415 0.0&424 0.0&43& 0.0&443 0.0&453 0.0&4&4 0.0&471 0.0&47& 0.0&483 0.0&487 0.0&4~0 
NO 0.00713 0.00722 0.0072~ 0.00728 0.00732 0.00734 0.00737 0.0073~ 0.00741 0.00742 0.00744 0.00745 0.0074& 
N02 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00003 0.00003 0.00004 0.00004 0.00005 
N2 0.75057 0.7507~ 0.75J'..0 0.750% 0.75104 O. 7510~ 0.7511& 0.75122 0.75127 0.75130 0.75133 0.75135 0.75137 
0 0.000&4 0.00047 0.0003~ 0.00034 0.00028 0.00025 0.00020 0.0001& 0.00013 0.00011 O.OOOO~ 0.00008 0.00007 
OH 0.00270 0.00232 0.00212 0.001~~ 0.00181 0.00170 0.00154 0.00137 0.00124 0.0011& 0.00105 0.000~8 0.000~3 
02 0.0~717 0.0~718 0.0~71~ 0.0~720 0.0~722 0.0~723 0.0~724 0.0~72& 0.0~727 0.0~728 0.0~72~ 0.0~730 0.0~730 

CASE= & O/F= 24.4233 F/Ao 0.040~4 PERCENT FUEl= 3. ~334 PHI= 0.&000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 224~.3 22&0.& 22&&.2 22&'1.8 2274.4 2277.3 2280.~ 2284.8 2287.5 228~.1 22~1 .2 22~2.5 22~3. 4 
T, DEG F 358~.1 3&0'1.3 3&1~.5 3&25.'1 3&34.2 3&3'1.4 3&45.'1 3&53.0 3&57.7 3&&0.8 3&&4.5 3&&&.8 3&&8.5 
RHO, Glee 7.817'-5 1.55&'1-4 2.330&-43.1034-4 4.0473-4 &.18'18-4 '1.2724-4 1.5432-3 2.312&-3 3.0815-3 4.&188-3 &.155&-3 7.&~1~-3 
M, MOL WT 28.85& 28.881 28.8'13 28.'100 28.'110 28.'11& 28.'124 28.'133 28.'138 28.'142 213.'14& 28.'14~ 28 .~51 
CP, CAL It G I I K I 0.445'1 0.4234 0.4123 0.4053 0.3%& 0.3'111 0.3842 0.3770 0.3721 0.3&'11 0.3&54 0.3031 0.3&15 
GAMMA 151 1.2033 1.2113 1.215& 1.2185 1.2222 1.224& 1.2278 1.2313 1.2337 1.2352 1.2372 1.2384 1.23'12 
SON VEl,M/SEC 883.1 887.'1 8'10.4 8'12.0 8'14.1 8'15.5 8'17.2 8'1'1.1 '100.5 '101.3 '102.3 ~03.0 '103.5 

MOLE FRACTIONS 
AR 0.008'12 0.008'13 0.008'13 0.008'14 0.008'14 0.008'14 0.008'14 0.008'15 0.008% 0.008'15 0.008'15 0.008'15 0.008'15 
CO 0.00334 0.00257 0.0021'1 0.00115 0.001&4 0.00145 0.00122 0.000'17 0.00081 0.00071 0.0005'1 0.00051 0.0004& 
CO2 0.07842 0.07'125 0.07%7 0.07'1'13 0.0802& 0.08047 0.08072 0.08100 0.08118 0.0812'1 0.08142 0.08150 0.08156 
H 0.00025 0.00017 0.00013 0.00011 0.00008 0.00007 0.00005 0.00004 0.00003 0.00002 0.00002 0.00001 0.00001 
H02 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 
H2 0.0005'1 0.00045 0.00038 0.00034 0.00028 0.00025 0.00021 0.00017 0.00014 0.00012 0.00010 O.OOOO~ 0.00008 
H2O 0.07450 0.07504 0.07532 0.07550 0.07575 0.075'10 0.07011 0.07&34 0.07&50 0.07&&1 0.07&75 0.07&83 0.07&~0 
NO 0.008&7 0.00888 0.008~8 0.00~05 0.00~13 0.00~18 0.00~25 0.00~33 0.00~38 0.00~41 0.00~45 0.00~48 0.00~50 
N02 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00003 0.00003 0.00004 0.00004 
N2 0.74304 0.74357 0.74383 0.743~~ 0.74420 0.74434 0.74450 0.744&8 0.74480 0.74487 0.744~7 0.74502 0.74507 
0 0.00142 0.00108 0.000'11 0.00080 0.00007 0.0005'1 0.0004~ 0.0003Q 0.G0033 0.00028 0.00024 0.00021 0.00018 
OH 0.O04~1 0.00432 0.003~~ 0.00377 0.00347 0.00327 0.00300 0.002&8 0.00245 0.00230 0.0020~ 0.001% 0.0018& 
02 0.075~4 0.07575 0.075&& 0.075~1 0.07555 0.07551 0.07547 0.07543 0.07541 0.07540 0.0753~ 0.07538 0.07538 



CASE: O/F: 12.7421, F/A: 0:07848 PERCENT FUEL: 7.27bb PHI: 1.1500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 1,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'l.4 44.1 58.8 88.2 147.0 220.4 2'l3.'l 440.'l 587.8 734.8 
T, DEG K 2572.5 21,11.8 21,34.0 2b4'l.2 21,70.0 21,84.2 2703.4 2721, .1 2742.7 2753.8 271,8.3 2777.8 2784.7 
T, DEG F 4170.8 4241.1, 4281.4 4308.'l 4341,.3 4371 . '1 4401,.4 4447.2 4477 .2 44'l7.2 4523.3 4540.4 4552.8 
RHO, GICC 1,.5303-5 1.2303-4 1.'1224-42.5514-4 3.8032-4 5.04'l5-4 7.5313-4 1.24b'l-3 1.81,12-3 2.4737-3 3.1,'150-3 4.'l132-3 b.12'l4-3 
M, MOL HT 27.%'l 27.1,53 27.b'l'1 27.731 27.775 27.805 27.845 27.8'l2 27.'121, 27.'14'1 27.'l7'l 27.'l'18 28.012 
CP, CAlIlGllKI 0.831,0 0.71,'15 0.7331 0.7082 0.1,747 0.1,518 0.1,210 0.5845 0.5573 0.53'l1 0.5150 0.4'1'11 0.4874 
GAMMA 151 1.1452 1.1511> 1.1555 1.1584 1.11>21> 1.11,57 1.1704 1.171,5 1.1815 1.1853 1.1'101, 1.1'145 1.1'175 
SON VEL, M/SEC 'l42.1> 'l51.0 'l55.8 'l5'l.2 %4.0 %7.3 'l72.0 '177 .8 'l82.3 'l85.4 'l8'l.7 '1'l2.7 'l'14.'l 

MOLE FRACT IONS 
AR 0.00823 0.00825 0.00827 0.00828 0.0082'l 0.00830 0.00831 0.00832 0.00833 0.00834 0.00835 0.00831, 0.00831> 
CO 0.01>583 0.01,373 0.01,247 0.01,"38 0.01,032 0.05'l44 0.05822 0.051,74 0.05%3 0.05488 0.0538'l 0.05324 0.05277 
CO2 0.07842 0.080% 0.08241, 0.08352 0.08501 0.081>04 0.08747 0.08'l20 0.0'l04'l 0.0'1131> 0.0'l250 0.0'l325 0.0'1380 
H 0.005'l3 0.00478 ~.0041'l 0.00381 0.00331 0.002'l9 0.00258 0.00213 0.00182 0.001G2 0.00138 0.00122 0.00111 
H2 0.01515 0.01427 0.0137"1 0.0'343 O.O'<~o 0.0121>4 0.01221 0.01170 0.01133 0.0110'1 0.01078 0.01058 0.01043 
H2O 0.11402 0.111,35 0.1171>1> 0.11851> 0.ll'l7'l 0.1201>3 0.1217b 0.12310 0.12408 0.12474 0.1255'1 0.121,11, 0.121,57 
NO 0.004'l4 0.00482 0.00472 0.0041,2 0.00447 0.00434 0.00413 0.00383 0.00357 0.00338 0.0030'1 0.0028'1 0.00273 
N2 0.1>81>73 0.1>8887 0.b'l009 G.I>'l0'l3 0.1>9210 0.1>92'l1 0.1>'l402 0.1>9534 0.1>%33 0.b'l700 0.1>'l788 0.1>'l847 0.1>9890 
0 0.00257 0.001'19 0.0011>'l 0.00150 0.00125 0.00110 0.000'l0 0.0001>9 0.00055 0.00041, 0.00031> 0.00030 0.00025 
OH 0.01021, 0.00'134 0.00J78 0.00e37 0.00778 0.00731> 0.001>77 0.001>02 0.00544 0.00504 0.00449 0.00411 0.00383 
02 0.007'12 0.001>1>3 0.005'l0 0.00540 0.00472 0.00421> 0.0031>4 0.002'13 0.00242 0.00210 0.0011,8 0.00143 0.00125 

CASE: O/F= 12.2117 F/A: 0.0818'1 PERCENT FUEL= 7.51>91 PHI: 1.2000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 1>.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'l.4 44.1 58.8 88.2 147.0 220.4 2'13.9 440.'1 587.8 734.8 
T, DEG K 2570.'1 21,08.5 21>2'1.4 21>43.1, 21>1>2.8 21,75.7 21>92.'l 2712.7 2721>.8 2731> .0 2747.7 2755.2 271,0.5 
T, DEG F 41&7.8 4235.1, 4273.2 4298.'1 4333.4 43%.& 4387.5 4423.1 4448.1, 441>5.1 4481>.2 44'1'1.7 450'1.3 
RHO, G/CC 1>.4'15'1-5 1.2841-4 1.'1139-4 2.5409-4 3.7893-4 5.0329-4 7.5108-4 1.2445-3 1.8590-3 2.4720-3 3.&'153-3 4.'11&4-3 &.13&0-3 
M, MOL HT 27.407 27.48& 27.530 27.559 27.5'1'1 27.1,2& 27.&&1 27.702 27.731 27.74'1 27.773 27.788 27.799 
CP, CAlIlGllKI 0.79'14 0.7295 0.&'113 0.&1,54 0.&301> 0.1>072 0.571>0 0.5399 0.5139 0.4%'1 0.4752 0.4&13 0.4514 
GAMMA lSI 1.14'13 1.1%7 1. 11>13 1.11,48 1.11>9'1 1.1737 1.17'l2 1.18&5 1.1'l24 1.1%1> 1.2025 1.201>1> 1.20'17 
SON VEL, M/SEC 'l4&.8 'l55.3 %0.3 %3.8 %8.7 'l72.2 '177 .0 '182.8 'l87.3 'l'10.4 'l'l4.1> 'l'l7.3 '1'1'l.4 

MOLE FRACT IONS 
AR 0.00815 0.00818 0.0081'1 0.00820 0.00821 0.00822 0.00823 0.00824 0.00825 0.00821> 0.00821, 0.00827 0.00827 
CO 0.0741& 0.07242 0.07141 0.07070 0.01>'171 0.01>'l03 0.01>811 0.01>703 0.01>1>25 0.01>574 0.01>50'l 0.01>41>7 0.01,438 
CO2 0.07500 0.07711> 0.07841 0.0792'1 0.0804'l 0.08131 0.08243 0.08373 0.0841>1> 0.08528 0.081>01, 0.081,% 0.081>'11 
H 0.00&45 0.00520 0.00455 0.004'3 0.00359 0.00324 0.0027'l 0.0022'1 0.001'15 0.00174 0.00147 0.00130 0.00118 
H2 0.01815 0.01731 0.011,85 0.011>53 0.011,10 0.01581 0.01543 0.01500 0.0141>'l 0.01450 0.01425 0.01410 0.013'1'1 
H2O 0.11585 0.11820 0.11'152 0.12041 0.1211>2 0.12244 0.12353 0.1247'1 0.12570 0.121,2'1 0.12705 0.12754 0.1278'l 
NO 0.00413 0.003'14 0.00380 0.0031>8 0.00348 0.00334 0.00311 0.00280 0.00255 0.00231, 0.00211 0.001'l3 0.0017'1 
N2 0.&80'l1 0.1>82'17 0.1>8413 0.1,84'13 0.1,81>02 0.1>81>71, 0.1>8771, 0.1>88'l2 0.1>8'l77 0.b'l033 0.1>'1105 0.1>'l151 0.1>'l184 
0 0.00214 0.001&2 0.00135 0.00118 0.000% 0.00083 0.0001>1> 0.00049 0.00037 0.00031 0.00023 0.0001'l 0.00011> 
OH 0.00'l44 0.00847 0.00788 0.00745 0.001>85 0.001>41 0.00581 0.00501> 0.00450 0.00411 0.0035'1 0.00325 0.00300 
02 0.0051>2 0.00452 0.003'l1 0.00350 0.002% 0.002LI 0.00215 0.0011>4 0.00130 0.0010'1 0.00084 0.0001,'1 0.00058 



CASE= O/F= 10.4&71 F/A= 0.0'3554 PERCENT FUEL= 8.720& PHI= 1.4000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T, DEG K 2034.7 203&.1 203&.8 2037.1 2037.& 2037.'3 2038.2 2038.5 2038.7 2038.'3 203'3.0 203'3.1 203'3.2 
T, DEG F 3202.8 3205.3 320&.5 3207.2 3208.0 3208.5 320'3.0 320'3.& J210.0 3210.2 3210.5 3210.7 3210.8 
RHO, Glee 8.0&04-5 1.&111-4 2.41&1-4 3.220'3-4 4.8305-4 &.43'3'3-4 '3.&58&-4 1.&0%-3 2.4141-3 3.2187-3 4.8277-3 &.43&7-3 8.0457-3 
M, MOL IH 2&.'315 2&.'318 2&.'320 2&.'321 2&.'322 2&.'322 2&.'323 2&.'324 2&.'324 2&.'324 2&.'325 2&.'325 2&.'325 
CP, CAlIlGllKI 0.3&54 0.3&17 0.3&00 0.35'31 0.357'3 0.3572 0.3%3 0.3555 0.3550 0.3547 0.3543 0.3541 0.353'3 
GAMMA IS I 1.2%& 1.258'3 1.25'3'3 1.2&0& 1.2& 13 1.2&17 1.2&23 1.2&28 1.2&32 1.2&34 1.2&3& 1.2&37 1.2&38 
SON VEL,M/SEC 888.7 88'3.8 8'30.3 8'30.& 8'30.'3 8'31.1 8'31.4 8'31.& 8'31.8 8'31.'3 8'32.0 8'32.0 8'32.1 

MOLE FRACTIOI~S 
AR 0.007'31 0.007'31 0.007'31 0.007'31 0.007'31 0.007'31 0.007'31 0.007'31 0.007'31 0.007'31 0.007'31 0.007'31 0.007'31 
CO 0.10230 0.10234 0.10235 0.10:'17 0.10238 0.1023'3 0.1023'3 0.10240 0.10241 0.10241 0.10242 0.10242 0.10242 
CO2 0.0&&42 0.0&&40 0.0&&3'3 0.0&&3'3 0.0E,638 0.0E,E,38 0.0E,E,37 0.0E,E,37 0.0E,E,3E, 0.0E,E,3E, 0.0E,E,3E, 0.0E,E,3E, 0.0E,E,3E, 
H 0.00057 0.00041 ~.00034 0.0002'3 0.00024 0.00021 0.00017 0.00013 0.00011 0.0000'3 0.00008 0.00007 O.OOOOE, 
H2 0.03'370 0.03'372 0.03'373 0.01'373 0.0'9;4 0.03'374 0.03'375 0.03'375 0.03'37E, 0.03'37E, 0.03'37b 0.03'37E, 0.03'37E, 
H2O 0.12052 0.120E,3 0.120E,8 0.12071 0.12074 0.1207E, 0.1207'3 0.12081 0.12083 0.12084 0.12085 0.12085 0.1208E, 
NHJ 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.0000 I 
NO 0.00003 0.00002 0.00002 G.OOOOI 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.E,E,235 0.E,E,243 0.E,E,247 0.E,E,24'3 0.E,E,252 0.E,E,253 0.E,E,255 0.E,E,257 0.E,E,258 0.E,E,25'3 0.E,E,2E,0 0.E,E,2E,0 0.E,E,2E,1 
OH 0.0001'3 0.00014 0.000',1 0.00010 0.00008 0.00007 O.OOOOE, 0.00004 0.00004 0.00003 0.00003 0.00002 0.00002 

CASE= O/F= '3.1588 F/A= 0.10'31'3 PERCENT FUEL= '3.8437 PHI= 1.E,000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 E,.OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T, DEG K 1884.3 1884.'3 188~.1 1885.2 1885.4 1885.5 1885.E, 1885.7 1885.8 1885.8 1885.'3 1885.'3 188E,.0 
T, DEG F 2'332.1 2'333.0 2'333.4 2'333.7 2'334.0 2'334.2 2'334.4 2'334.E, 2'334.7 2934.8 2'334.'3 2'335.0 2'335.0 
RHO, Glee 8.4183-5 I .E,833-4 2.5247-4 3.3E,E,0-4 5.048E,-4 E,.7312-4 1.00%-3 1.E,82E,-3 2.523'3-3 3.3E,51-3 5.0475-3 E,.72'3'3-3 8.4123-3 
M, MOL HT 2E,.033 2E, .034 2E,.035 2E,.035 2E, .03E, 2E,.03E, 2E,.03E, 2E,.03E, 2E, .03E, 2E,.037 2E,.037 2E,.037 2E, .037 
CP, CAlIlGllKI 0.3E,14 0.35'3'3 0.35'33 0.358'3 0.3584 0.3581 0.3578 0.3575 0.3573 0.3572 0.3570 0.3%'3 0.3%'3 
GAMMA 151 1.2~'32 1.2702 1.270E, 1.2708 1.2712 1.2713 1.271E, 1.2718 1.271'3 1.2720 1.2721 1.2722 1.2722 
SON VEL,M/SEC 874.0 874.4 874.E, 874.7 874.8 874.'3 875.0 875.1 875.2 875.2 875.3 875.3 875.3 

MOLE FRACTIONS 
AR 0.00755 0.00755 0.00755 0.007% 0.007% 0.007% 0.007% 0.007% 0.007% 0.007% 0.007% 0.007% 0.0075& 
CO 0.13424 0.1343E, 0.13437 0.13437 0.13438 0.1343'3 0.1343'3 0.1343'3 0.13440 0.13440 0.13440 0.13440 0.13440 
CO2 0.04'384 0.04'382 0.04'382 0.04'381 0.04'381 0.04'380 0.04'380 0.04'380 0.04'380 0.04'380 0.04'380 0.04'380 0.04'380 
H 0.0002E, 0.0001'3 0.00015 0.00013 0.00011 0.0000'3 0.00008 O.OOOOE, 0.00005 0.00004 0.00003 0.00003 0.00003 
H2 0.0E,'325 0.0&'327 0.0E,'328 0.0E,'32'3 0.0E,'32'3 0.0E,'32'3 0.0E,'330 0.0E,'330 0.0E,'330 0.0E,'330 0.0E,'330 0.0E,'330 0.0&'32'3 
H2O 0.105'35 0.105'38 0.105'3'3 0.10E,00 0.10&01 O. ;0&02 0.10E,02 0.10E,03 0.10&03 0.10&04 0.10E,04 0.10E,04 0.101>04 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00002 
N2 0.&3278 a .E,3280 0.&3282 0.&3282 0.E,3283 0.&3284 0.&3284 0.E,3285 0.E,3285 0.E,328E, 0.&328E, 0.&328& 0.&328& 
OH 0.00003 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 



CASE= 3 OIF= 20.'1343 FIA= 0.04777 PERCENT FUEL= 4.55'11 PHI = 0.7000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'1.4 44.1 58.8 88.2 147.0 220.4 2'13.'1 440.'1 587.8 734.8 
T, DEG K 2082.2 2087.4 208'1.'1 20'11.4 20'13.4 20'14.& 20%.1 20'17.8 20'18.8 20'1'1.5 2100.4 2100.'1 2101.3 
T, DEG F 3288.3 32'17.& 3302.1 3304.'1 3308.4 3310.& 3313.4 331&.3 3318.2 331'1.4 3321.0 3321.'1 3322.6 
RHO, GICC 8.4651-5 1.&a'15-4 2.531&-4 3.3734-4 5.05&0-4 6.7380-4 1.0101-3 1.6824-3 2.5224-3 3.3&23-3 5.0418-3 6.7210-3 8.3'1'1'1-3 
M, MOL WI 28.'127 28.'138 28.'143 28.'14& 28.'150 28.'153 28.'156 28.%0 28.%2 28.%3 28.%5 28.%6 28.%7 
CP, CALl1G11K1 0.38'13 0.3775 0.371'1 0.3685 0.3&42 0.3&1& 0.3583 0.354'1 0.3527 0.3513 0.34% 0.3485 0.3478 
GAMMA 151 1.2254 1.2312 1.2341 1.235'1 1.2383 1.23'18 1.241& 1.2436 1.244'1 1.2458 1.24&8 1.2475 1.247'1 
SON VEL, MISEC 8%.4 859.3 8&0.7 861.7 862.8 8&3.6 864.5 865.4 866.1 8&&.5 867.0 867.3 867.6 

MOLE FRACT IONS 
AR 0.00889 0.00889 0.00889 0.00889 0.00889 0.00889 0.00890 0.00890 0.00890 0.008'30 0.008'30 0.00890 0.00890 
CO 0.0013'3 0.00103 0.00086 0.00n'5 0.00063 0.00055 0.00045 0.0003& 0.0002'3 0.00026 0.00021 0.00018 0.00016 
CO2 0.0'3355 0.093'35 0.0'3413 0.09425 0.0943'3 0.09448 0.09458 0.0'34&'3 0.0'3476 0.09480 0.0'3486 0.0948'3 0.0'34'31 
H 0.00006 0.00004 0.00003 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00000 0.00000 O.OOOOU O.onooo 0.on000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00027 0.00020 0.00017 0.00015 0.00012 0.00011 0.0000'3 0.00007 0.00006 0.00005 0.00004 0.00004 0.00003 
H2O 0.0886'3 0.08898 0.09'313 0.08'l22 0.08'134 0.08'142 0.08952 0.08%3 0.08'371 0.08976 0.08983 0.08'387 0.08'390 
NO 0.00511 0.00517 0.00520 G.00522 0.00525 0.00526 0.00528 0.00530 0.00532 0.00533 0.00534 0.00534 0.00535 
N02 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00003 
N2 0.74177 0.74202 0.742',4 0.74221 0.74230 0.74236 0.74243 0.74251 0.74256 0.7425'3 0.74263 0.74265 0.74267 
0 0.00041 0.00030 0.00025 0.00022 0.00018 0.00016 0.00013 0.00010 0.00008 0.00007 0.00006 0.00005 0.00005 
OH 0.0024'3 0.00214 0.001% 0.00184 0.00167 0.00157 0.00143 0.00127 0.00115 0.00107 0.000'37 0.000'31 0.00086 
02 0.05737 0.05727 0.05723 0.05721 0.0571'3 0.05717 0.05716 0.05715 0.05714 0.05714 0.05714 0.05714 0.05714 

CASE= 3 OIF= 18.3175 FIA~ 0.05459 PERCENT FUEL = 5.1767 PHI= 0.8000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 6.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.G 220.4 293.'3 440.'3 587.8 734.8 
T, DEG K 2215.'3 2228.3 2234.6 2238.6 2243.7 2247.0 2251.1 2255.& 2258.6 2260.5 2262.8 2264.3 2265.3 
T, DEG F 3529.0 3551.3 3562.6 3569.8 357'3.0 3584.'3 35'32.3 3600.3 3605.8 360'3.2 3613.4 3616.0 3617.9 
RHO, GICC 7.'3319-5 1.57'30-4 2.3630-4 3.1460-4 4.7100-4 6.2724-4 '3.3'343-4 1.5631-3 2.3421-3 3.1206-3 4.676'3-3 6.2325-3 7.7876-3 
M, MOL WT 28.846 28.873 28.88& 28.8'35 28.'306 28.'313 28.'322 28. '331 28.938 28.'342 28.'347 28.'350 28.'352 
CP, CALI [G I [K [ 0.4676 0.4417 0.4288 0.4205 0.4100 0.4034 0.3'351 0.3862 0.3802 0.3765 0.3720 0.3691 0.3671 
GAMMA [51 1.1'353 1.2037 1.2083 1.2115 1.2156 1.2184 1.221'3 1.2260 1.2288 1.2306 1.232'3 1.2344 1.2354 
SON VEL,MISEC 873.8 878.'3 881.6 883.4 885.7 887.3 88'3.3 8'31.5 8'13.0 894.0 8'35.2 895.'3 8%.5 

MOLE FRACTIONS 
AR 0.00880 0.00881 0.00882 0.00882 0.00882 0.00882 0.00883 0.00883 0.00883 0.00883 0.00883 0.00884 0.00884 
CO 0.004'32 0.00385 0.00330 0.00216 0.00251 0.00223 0.0018'3 0.00151 0.00126 0.00111 0.00092 0.00081 0.00073 
CO2 0.10254 0.10371 0.10430 0.10469 0.10517 0.10547 0.10586 0.10627 0.10654 0.10671 O.IOb'l1 0.10704 0.10713 
H 0.00026 G.00017 0.COOI3 0.00011 0.0000'3 0.00007 0.00006 0.00004 0.00003 0.00002 0.00002 0.00001 0.00001 
H02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00090 0.00069 0.0005'3 0.00053 0.00045 0.00040 0.00033 0.00027 0.00022 0.00019 0.00016 0.00014 0.00013 
H2O 0.0'l'l0~ 0.0'3%4 0.0'3'3'35 0.10015 0.10041 0.10058 0.10079 0.10104 0.10121 0.10132 0.10146 0.10155 0.10161 
NO 0.0056'3 0.00581 0.00588 0.00592 0.00597 0.00600 0.00605 0.0060'3 0.00613 0.00615 0.00617 0.00619 0.00620 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 
N2 0.7345'3 0.73522 0.73553 0.73573 0.735'3'3 0.73615 0.73635 0.73657 0.73672 0.73682 0.736'33 0.73700 0.73705 
0 0.00082 0.00062 0.00053 0.00047 0.0003'3 0.00035 0.0002'3 0.00023 0.0001'3 0.00017 0.00014 0.00012 0.00011 
OH 0.00418 0.0036'3 0.00342 0.00323 0.002'38 0.00281 0.00258 0.00231 0.00211 0.001'38 0.00181 0.0016'3 0.00160 
02 0.03823 0.03777 0.03754 0.03740 0.03722 0.03710 0.036'37 0.03683 0.03674 0.0366'1 0.036&2 0.0365'3 0.036% 



CASE= O/F= 10.4&71 F/A= 0.09554 PERCENT FUEL= 8.720& PHI= 1.4000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T, OEG K 2350.0 23&0.8 23&5.9 2%9.1 2372.9 2375.2 2378.0 2380.9 2382.7 2383.8 2385.1 2385.9 238&.5 
T, OEG F 3770.3 3789.8 3799.0 3804.& 3811.5 3815.& 3820.7 3825.9 3829.2 3831.2 3833.& 3835.0 383&.0 
RHO, G/CC &.9595-5 1.33&7-4 2.07&4-4 2.7&55-4 4.1428-4 5.5193-4 8.2710-4 1.3771-3 2.0e,44-32.7515-3 4.1254-3 5.4990-3 &.8725-3 
M, MOL ~T 2&.840 2&.8&3 2&.874 2&.880 2&.888 2&.893 2&.899 2&.905 2&.909 2&.911 2&.')14 2&.915 2&.916 
CP, CAL/ IGI IKI 0.4490 0.4234 0.411& 0.4045 0.3%0 0.3')09 0.3848 0.3787 0.3748 0.3724 0.3&97 0.3&80 0.36&9 
GAMMA lSI 1.2174 1.2273 1.2323 1.2355 1.2395 1.2419 1.2450 1.2482 1.2503 1.251& 1.2531 1.2541 1.2547 
SON VEL,M!SEC '341.4 947.0 94'3.8 '351.5 953.& 955.0 9%.& 958.3 'l59.4 %0.1 %O.'l %1.4 %1.7 

MOLE FRACTIONS 
AR 0.00789 0.00789 0.007'l0 0.00790 0.00790 0.007'l0 0.00790 0.00790 0.00791 0.00791 0.00791 0.00791 0.00791 
CO 0.10588 0.10590 0.10592 o .10"'l3 0.10594 0.105~5 0.105'l7 0.10598 0.10599 0.10&00 0.10&01 0.10&01 0.10602 
CO2 0.0&237 0.0&249 0.0(,254 0.0&257 0.0(,261 0.0&262 0.0(,2(,5 0.0(,2(,7 0.0(,2(,8 0.0&2(,9 0.0(,270 0.06270 0.06271 
H 0.00333 0.0024'l 0.00208 0.G0183 0.00152 0.G0133 0.00110 0.00087 0.00071 0.000G2 0.00051 0.00044 0.00040 
H2 0.03(,13 0.03(,11 0.03& 11 0.01£,11 O.O'bl I 0.03(,11 0.03(,12 0.03(,12 0.03(,12 0.03(,13 0.03(,13 0.03613 0.03(,13 
H2O 0.12137 0.12219 0.12257 0.12281 0.12310 0.12328 0.12349 0.12371 0.1238(, 0.12394 0.12404 0.12411 0.12415 
NO 0.00047 0.00037 0.00031 0.00028 0.00023 0.00021 0.00017 0,00014 0.00011 0.00010 0,00008 0.00007 0,0000(, 
N2 0.('('02'l 0,('('0'l0 0,('(,119 0,(,(,13(, 0,6&158 0,(,(,171 0,(,(,187 0, (,(,204 0,(,(,215 0,&(,221 0,66229 0,(,(,233 0,&('23& 
0 0,00012 0,00007 0.00005 0,00004 0,00003 0,00002 0,00001 0.00001 0.00001 0,00000 0,00000 0,00000 0,00000 
OH 0,00197 0,00150 0,00';;7 0,00112 0.00094 0,00083 0,000(,9 0,00054 0.00045 0,00039 0,00032 0,00028 0,00025 
()2 0.00017 0.00010 0,00007 0,00005 0,00004 0,00003 0,00002 0,00001 0.00001 0.00001 0,00000 0.00000 0,00000 

CASE= O/F= 9,1588 F/A= 0,10919 PERCENT FUEL= 9,8437 PHI= 1.&000 
P, ATM 0,5000 1,0000 1,5000 2,0000 3,0000 4,0000 (,,0000 10,000 15,000 20,000 30,000 40,000 50,000 
P, PSIA 7.3 14,7 22,0 29,4 44.1 58.8 88.2 147,0 220,4 293,9 440.9 587,8 734,8 
T, OEG K 2212,3 2217,1 2219,2 2220,(' 2222,2 2223.1 2224,3 2225.5 222(,,2 222&,7 2227.2 2227,5 2227,7 
T, OEG F 3522.5 3531.0 3534,9 3537,3 3540,2 3541,'l 3544.0 354(',1 3547,5 3548,3 3549,2 3549.8 3550.2 
RHO, G/ec 7,1(,13-5 1,4297-4 2,1429-42.8558-4 4,2811-4 5,70(,2-4 8,555('-4 1,4253-3 2,1374-3 2.8494-3 4,2733-3 5.6970-3 7,1207-3 
M, MOL ~T 2&,001 2(, ,011 2(,,015 2(,,018 2(',021 2(',023 2(',02(, 2(,,028 2(',030 2(',031 2(',032 2&.033 2(,,033 
CP, CAL/IGII!;I 0.3'l95 0.3888 0,383'l 0,3810 0,3775 0,3754 0.3728 0,3703 0.368(, 0,3('77 0,3('('5 0.3(,58 0,3654 
GAMMA lSI 1,24&(, 1,2521 1,2547 1,2%3 1,2582 1.2594 1,2609 1,2(,24 1 "s)3 1 ,2(,39 1 ,2(,4(, 1 ,2(,50 1 ,2&53 
SON VEL,M/SEC '33'3,1 942,0 943,3 '344.2 '345,2 945,8 94(,,(, 'l47,3 947,8 'l48,1 'l48,5 'l48,7 'l48,8 

MOLE FRACTIONS 
AR 0,007~4 0,00755 0.00755 0,00755 0,00755 0,00755 0,00755 0.00755 0,00755 0,00755 0.00755 0,00755 0,00755 
CO 0.13878 0,138'l1 0,138'l7 0,13'l01 0,13'l0(' 0,13'l08 0.13911 0,13915 0,13917 0,13918 0,13919 0.13'l20 0,13921 
CO2 0,0451(, 0,04510 0,04507 0,04505 0,04503 0.04502 0,04501 0,04499 0,04498 0,044'l8 0,04497 0.04497 0,04497 
H 0.00215 0,0015(' 0,00129 0,001:3 0,00093 0,00081 0.000&(, 0,00052 0,00042 0,00037 0,00030 0,0002(, 0,00023 
H2 0,0('397 0,0('410 0,0('41(, 0,0('420 0,0('425 0,0('428 0,0('431 0,0&434 0,0&436 0,0('438 0,0&439 0,0('440 0,0&440 
H2O 0.10982 0.11012 0,11025 0,11034 0.11044 0,11050 0,11057 0,110('4 0,110(,9 0.11072 0.11075 0,11077 0,11078 
NH3 0.00000 0,00000 0,00000 0,00000 0,00000 0.00000 0.00000 0,00000 0,00000 0,00000 0,00001 0,00001 0,00001 
NO 0.00008 0,0000(, 0,00005 0,00004 0,00004 0,00003 0.00003 0,00002 0,00002 0,00001 0,00001 0.00001 0,00001 
N2 0.(,31'34 0,(,3220 0,('3231 0,('323'l 0,(,3247 0.(,3252 0.(,3259 0,(,32(,5 0,(,32(,'l 0,(,3271 0,(,3274 0.(,327(' 0,&3277 
0 0.00001 0,00001 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0.00000 0,00000 
OH 0.00054 0,00039 0,00033 0,00028 0,00024 0,00021 0,00017 0,00013 0,00011 0,00009 0,00008 0,00007 0,0000(, 
02 0.00001 0,00000 0,00000 0,00000 Q,OUOOO 0.00000 0,00000 0,00000 0.00000 0.00000 0.00000 0,00000 0,00000 



CASE= & O/F: 20.~343 F/A: 0.04777 PERCENT FUEL= 4.55')1 PHI: 0.7000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2')3.') 440.') 587.8 734.8 
T, DEG K 23&0.2 2380.1 23')0.& 23,)7.5 240&.5 2412.4 241,).,) 2428.3 2434.1 2437.8 2442.4 2445.4 2447.5 
T, DEG F 3788.& 3824.& 3843.4 3855.') 3872.0 3882.& 38%.1 3')11.2 3')21.& 3')28.3 3')3&.& 3,)41.,) 3')45.7 
RHO, G/CC 7.417&-5 1.4733-4 2.2020-4 2.')2')1-4 4.3803-4 5.8288-4 8.720')-4 1.44,)4-3 2.1&')')-3 2.88%-3 4.327&-3 5.7&45-3 7.200&-3 
M, MOL WT 28.731 28.775 28.7')8 28.813 28.833 28.845 28.8&2 28.880 28.8')3 28.')01 28.')11 28.')17 28.')22 
CP, CALlIG 11K I 0.543') 0.50&') 0.4878 0.4753 0.45')2 0.4488 0.4355 0.420') 0.4110 0.404& 0.3%7 0.3')18 0.3883 
GAMMA lSI 1.1775 1.18&0 1 .1')0~ 1. 1 ~44 1.1')')1 1.2023 1.20&7 1.211') 1.215& 1.2181 1.2214 1.2235 1.2250 
SON VEL, M/SEC 8%.8 ')03.1 ')0&.& ')0').0 ')12.2 ')14.3 ')17.2 ')20.4 ')22.8 ')24.3 ')2&.2 ')27.5 ')28.4 

MOLE FRACT IONS 
AR 0.00883 0.00884 0.00885 0.00885 0.0088& 0.0088& 0.00887 0.00887 0.00888 0.00888 0.00888 0.00888 0.00888 
CO 0.00844 0.00&8') 0.00&0& 0.00"51 0.0047') 0.004}2 0.00371 0.00305 0.0025,) 0.00230 0.001,)4 0.00171 0.00155 
CO2 0.0858& 0.08755 0.0884& 0.08%& 0.08184 0.0')035 0.0')101 0.0')174 0.0')224 0.0')2% 0.0')2')5 0.0')320 0.0')337 
H 0.00070 0.0004') ').0003') 0.00033 0.0002& 0.00022 0.00017 0.00013 0.00010 0.00008 0.0000& 0.00005 0.00004 
H02 0.00000 0.00001 0.00001 O.OnOOI O.onowi 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 
H2 0.00144 0.0011& 0.00101 0.000')1 0.00078 0.00070 0.000&0 0.0004') 0.00041 0.00037 0.00031 0.00027 0.00025 
H2O 0.08418 0.08507 0.0')554 0.0858& 0.08&28 0.08&55 0.08&')2 0.08734 0.087&4 0.08784 0.0880') 0.0882& 0.08838 
NO 0.00')37 0.00%') 0.00')86 0.00')')8 0.01012 0.01022 0.01035 0.0104') 0.0105') 0.010&5 0.01073 0.01078 0.01082 
N02 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00003 0.00003 0.00003 
N2 0.734&0 0.73557 0.73UC7 0.73b40 0.73&83 0.73711 0.73747 0.73787 0.73814 0.73832 0.73854 0.738&7 0.73877 
0 0.00234 0.00184 0.00158 0.00142 0.00121 0.00108 0.000')2 0.00074 0.000&2 0.00055 0.0004& 0.00040 0.0003& 
OH 0.00730 0.00&5') 0.00&18 0.005')0 0.00550 0.00522 0.00484 0.0043') 0.00405 0.00382 0.00350 0.0032') 0.00314 
02 0.OSb,)3 0.05&31 0.055'1') 0.05577 0.05550 0.05533 0.05511 0.05487 0.05471 0.054&1 0.05450 0.05443 0.05438 

CASE= & O/F= 18.3175 FlA. 0.0545') PERCENT FUEL= 5.17&7 PHI: 0.8000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2').4 44.1 58.8 88.2 147.0 220.4 2')3.') 440.') 587.8 734.8 
T, DEG K 2441. ') 2470.3 2485.') 24%.5 2510.& 2520.1 2532.7 2547.2 2557.7 2%4.& 2573.5 257').3 2583.4 
T, DEG F 3')35.8 3')8&.') 4014.') 4033.') 405').4 407&.5 40')').2 4125.3 4144.2 41%.& 4172.& 4183.0 41')0.5 
RHO, GICC 7.1241-5 1.411&-4 2.10&&-42.7')')2-4 4.17')&-45.555')-4 8.3004-4 1.3770-3 2.0587-3 2.73')1-3 4.0')72-3 5.4531-3 &.8075-3 
M, MOL WT 28.551 28.&13 28.&48 28.&71 28.702 28.723 28.751 28.783 28.80& 28.821 28.840 28.853 28.8&2 
CP, CALIIGIIKI 0.&58') 0.&113 0.5857 0.%85 0.5458 0.530& 0.5\0& 0.4877 0.4712 0.4&05 0.44&7 0.4377 0.4313 
GAMMA 151 1.15')0 1.1&&2 1.1705 1.173& 1. 1781 1.1813 1.1858 1.1')15 1.195') 1.1')')0 1.2032 1.20&0 1.2082 
SON VEL,M/SEC ')07.8 ')14.') ')1').0 ')21.8 ')25.& ')28.3 ')32.0 ')3&.3 ')3').& ')41.8 ')44.8 ')4&.8 ')48.2 

MOLE FRACTIONS 
AR 0.00871 0.00873 0.00874 0.00875 0.0087& 0.00877 0.00877 0.00878 0.0087') 0.00880 0.00880 0.00881 0.00881 
CO 0.01&&7 0.0143& 0.01305 0.012:5 0.010')2 0.0100') 0.008% 0.007&5 0.00&70 0.00&07 0.00525 0.00472 0.0041" 
CO2 0.08%') 0.0')223 0.0')3&7 0.0')4&& 0.0%00 0.0%')1 0.0')814 0.0,),)57 0.100&1 0.10130 0.1021') 0.1027& 0.1031,' 
H 0.0014& 0.00108 0.0008') 0.00078 0.000&4 0.00055 0.00044 0.00034 0.00027 0.00023 0.00018 0.00015 0.0001: 
H02 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00002 
H2 0.0028') 0.00242 0.00217 0.00200 0.00177 0.001&2 0.00142 0.00120 0.00104 0.000')4 0.00080 0.00072 0.000&& 
H2O 0.0')28'5 0.0,)410 0.0,)47,) 0.0')525 0.0')588 0.0%30 0.0%87 0.0')753 0.0')801 0.0')833 0.0')875 0.0')')03 0.0')')23 
NO 0.00')20 0.00')% 0.00')7& 0.00')8') 0.0100& 0.01018 0.01033 0.01051 0.010&4 0.01072 0.01083 0.010')0 0.010')5 
N02 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 
N2 0.72530 0.72&71 0.7274') 0.72802 0.72873 0.72')20 0.72')83 0.730% 0.73108 0.73143 0.73187 0.7321& 0.73237 
0 0.00307 0.00248 0.00217 0.001,)7 0.00171 0.00154 0.00133 0.00110 0.000')3 0.00083 0.00071 0.000&3 0.00057 
OH 0.00')30 0.00857 0.00814 0.00782 0.00738 0.00707 0.00&&4 0.00&10 0.00%') 0.00540 0.00501 0.00474 0.00454 
02 0.04084 0.03')74 0.03')12 0.03870 0.03813 0.03775 0.03723 0.03&&4 0.03&21 0.035,)4 0.03558 0.03535 0.0351') 



CASE= O/F= 10.4E.71 F/A= 0.0'1554 PERCENT FUEL = 8.720E. PHI= 1.4000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 E..OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, P5IA 7.3 14.7 22.0 2'1.4 44.1 58.8 88.2 147.0 220.4 2'13.'1 440.'1 587.8 734.8 
T, OEG K 251'1.1 2544.1 25%.8 2%5.0 2575.4 2581.'1 25'10.1 25'18.8 2E.04.5 2E.08.0 2E.12.3 2bI4.'1 2blb.7 
T, OEG F 4074.8 411'1.7 4142.E. 4157.3 417b .0 4187.8 4202.5 4218.1 4228.4 4234.8 4242.5 4247.2 4250.4 
RHO, G/CC E. .4SE,'1-5 1.2aI2-4 1 . '3140-4 2.5455-4 3.805'1-4 5.0E.42-4 7.5770-4 1.25'34-3 1.8858-3 2.5117-3 3.7b2b-35.0128-3 b.2b25-3 
M, MOL WT 2b.b'34 2E..74E. 2E..772 2b.78'1 2b.810 2b.823 2E. .840 2E..857 2b.8b'1 2E..87E. 2b.885 2b.8'10 2b.8'14 
CP, CAlIlGllKI 0.5'144 0.5381 0.5102 0.4'127 0.4708 0.4572 0.4405 0.4232 0.4120 0.4052 0.3'170 0.3'121 0.3888 
GAMMA 151 1.1808 1.1'127 1.1'1% 1.2044 1.210'1 1.2153 1.2211 1.2277 1.2323 1.2352 1.238'1 1.2412 1.2428 
SON VEL, MISEC %2.b '171.2 '17E..0 '17'1.2 '183.4 '18b.2 '18'1.8 '1'13.8 '1%.b '1'18.3 1000.4 1001.8 1002.7 

MOLE FRACT IONS 
AR 0.00784 o .0078E. 0.00787 0.00787 0.00788 0.00788 0.0078'1 0.0078'1 0.0078'1 0.007'10 0.007'10 0.007'10 0.007'10 
CO 0.10872 0.10847 0.10835 0.10p'7 0.10817 0.10811 0.10804 0.107'17 0.107'12 0.107'10 0.10787 0.10785 0.10 7 84 
CO2 0.058&i 0.05'118 0.05'147 0.05%E. 0.05g8'1 n.0E.003 0.0E.021 0.0E.03'1 0.0E.050 0.0E.057 O.ObOE.E. 0.0E.071 0.Ob074 
H 0.00722 0.00%7 ').00487 0.0043& 0.00371 0.00330 0.0027'1 0.00223 0.00187 0.001G4 0.0013E. 0.0011'1 0.00107 
H2 0.03535 0.0350'1 0.034% 0.0,48'1 0.0"4i'3 0.03474 0.034E.7 0.034E.l 0.03457 0.03455 0.03453 0.03452 0.03451 
H2O 0.11772 0.11'152 0.12045 0.1210E. 0.12183 0.12232 0.122'13 0.1235'1 0.12402 0.1242'1 0.124E.2 0.12482 0.124% 
NO 0.00152 0.0012'1 O.OOIIE. 0.OOI0E. 0.000'14 0.00085 0.00073 O.OOOE.O 0.00051 0.0004E. 0.00038 0.00034 0.00031 
N2 0.E.SE,17 0.E.5755 0.b582b O.E.5872 0.E.S'130 0.E.5%7 0.E.E.014 0.E.E.0E.4 0.E.E.0'17 0.E.E.118 0.bb143 0.E.E.158 0.E.E.1E.8 
0 0.000E.'1 0.00045 0.00034 0.00028 0.00020 0.0001E. 0.00012 0.00008 0.00005 0.00004 0.00003 0.00002 0.00002 
OH 0.00521 0.00430 0.0037'1 0.00345 0.00300 0.00270 0.00231 0.0018'1 0.0015'1 0.00141 0.00118 0.00104 0.000'14 
02 0.000'14 o .000E.2 0.00048 0.0003'1 0.0002'1 0.00024 0.00017 0.00011 0.00008 O.OOOOE. 0.00004 0.00003 0.00003 

CASE= O/F= '1.1588 F/A= 0.10'11'1 PERCENT FUEL = '1.8437 PHI= 1.E.000 
P, ATM 0.5000 1.00.00 1.5000 2.0000 3.0000 4.0000 E..OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, P5IA 7.3 14 .. 7 22.0 2'1.4 44.1 58.8 88.2 147.0 220.4 2'13.'1 440.'1 587.8 734.8 
T, OEG K 2411.1 2424. E. 2431.2 2435.2 2440.2 2443.3 2447.1 2451.0 2453.E. 2435.1 24%.'1 2458.1 2458.8 
T, OEG F 3880.2 3'104.E. 3'11E..4 3'123.7 3'132.7 3'138.3 3'145.1 3'152.1 3'1%.7 3'15'1.5 3%2.8 3%4.8 3%E..2 
RHO, G/ec E..5518-5 1.3044-4 1.'1524-4 2.5'1'17-4 3.8'131-45.1855-4 7.7E.8E.-4 1.2'131-3 1 . '1380-3 2.5827-3 3.8718-3 5.1E.05-3 b.44'10-3 
M, MOL WT 25.'125 25.'153 25.%E. 25.'175 25.'185 25.'1'11 25.'1'1'1 2E..007 2E..012 2E..01E. 2E..Ol'1 2E..022 2E..023 
CP, CALIIGIIKI 0.4725 0.4440 0.430E. 0.4223 0.4123 0.40E.2 0.3'18'1 0.3'113 0.38E.5 0.383E. 0.3801 0.3780 0.37E.5 
GAMMA 151 1.2175 1.227E. 1.2328 1.23E.2 1.2405 1.2433 1.24E.8 1.2505 1.252'1 1.2544 1.2%3 1.2574 1.2582 
SON VEL ,MISEC '170.3 '17E..5 '17'1.E. '181.7 '184.2 '185.8 '187.8 '18'1.'1 '1'11.3 '1'12.1 '1'13.1 '1'13.8 '1'14.2 

MOLE FRACTIONS 
AR 0.00752 0.00753 0.00753 0.00754 0.00754 0.00754 0.00754 0.00755 0.00755 0.00755 0.00755 0.00755 0.00755 
CO 0.14053 0.14077 0.14088 0.140% 0.14105 0.14110 0.14117 0.14125 0.1412'1 0.14132 0.1413E. 0.14138 0.1413'1 
CO2 0.04288 0.04283 0.04281 0.04280 0.04278 0.04277 0.0427E. 0.04274 0.04273 0.04273 0.04272 0.04271 0.04271 
H 0.00583 0.00440 0.00371 0.00327 0.00274 0.00241 0.00200 0.00158 0.00130 0.00114 0.000'14 0.00082 0.00073 
H2 0.0E.ll0 0.0E.135 0.0E.148 O.OE.l% O.Oblbb 0.Ob172 0.Ob180 0.ObI8'1 0.Obl'14 0.Obl'17 0.Ob201 0.Ob204 0.Ob205 
H2O 0.10%1 0.11048 0.110'11 0.11118 0.11150 0.11171 0.111 '15 0.11221 0.11238 0.11248 0.112bO 0.112b7 0.11272 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 
NO 0.0003'1 0.00030 0.0002b 0.00023 0.00020 0.00017 0.00014 0.00012 0.00010 0.00008 0.00007 O.OOOOE. 0.00005 
N2 0.b2'1'14 0.E.30b7 0.E.3102 0.b3124 0.b3150 0.b31b7 0.b3187 0.b320'1 0.b3222 0.b3231 0.b3241 0.E.3247 0.E.3251 
0 0.00012 0.00007 0.00005 0.00004 0.00003 0.00002 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
OH 0.001'1'1 0.00153 0.00131 O.OOllb 0.000'18 0.0008b 0.00072 0.00057 0.00047 0.00042 0.00034 0.00030 0.00027 
02 0.0000<) 0.00005 0.00004 0.00003 0.00002 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 



CASE: O/F: 8.1411 F/A: 0.12283 PERCENT FUEL: 10.~3% PHI: 1.8000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 E..OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
p, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 1742.2 1742.4 1742.5 1742.5 1742.E. 1742.E. 1742.E. 1742.7 1742.7 1742.8 1742.8 1742.8 1742.8 
T, DEG F 2E.lb.3 2E.7E. .E. 2E.7E..7 2E.lb .8 2E.7E..~ 2E.77 .0 2E.77.1 2E.77 .2 2E.77 .2 2E.77 .2 2E.77.3 2E.77 .4 2E.77.4 
RHO, G/CC 8.8218-5 1 .7042-4 2.E.4E.2-4 3.5282-4 5.2921-4 7.0SbO-4 1.0584-3 I . lb3~-3 2.E.45~-3 3.5278-3 5.2~17-3 7.0555-3 8.81~4-3 
M, MOL WT 25.223 25.224 25.224 25.224 25.224 25.224 25.224 25.224 25.225 25.225 25.225 25.225 25.225 
CP, CAlli G II K I 0.3E.IE. 0.3E.IO 0.3E.07 O.%OE. 0.3E.04 0.3E.03 0.3E.02 0.%00 0.3E.00 0.35~~ 0.35~9 0.35~~ 0.35~~ 
GAMMA lSI 1.27~1 1.27% 1 .27~7 I .279~ 1.2800 1.2801 1.2802 1.2802 1.2803 1.2803 1.2804 1.2804 1.2804 
SON VEL ,MISEC 857. I 857.3 857.3 857.4 857 .. 4 857.5 857.5 857.E. 857.E. 857.E. 857.E. 857.E. 857.E. 

MOLE FRACTIONS 
AR 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 
CO 0.15~24 0.15925 0.15~25 0.15Q ,E. O. 15~2E. 0.15~2E. 0.15~2E. 0.15~2E. o .15~2E. 0.15~2E. 0.15~2E. 0.15~2E. 0.15~2E. 
CO~ o .03~04 0.03~03 0.03~03 0.03~C3 0.03~03 0.03~03 0.03~02 0.03~02 0.03903 0.03~03 0.03903 0.03~03 0.03903 
H 0.00010 0.00007 ~.OOOOE. 0.00005 0.00004 0.00003 0.00003 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 
H2 0.100E.7 0.100E.7 0.100E.8 0.lnOE.8 O.lnOE.d 0.100E.8 0.100E.8 0.100E.8 0.100E.8 0.100E.7 O.IOOE.E. 0.100E.5 0.100E.4 
H2O 0.0880~ 0.08810 0.08810 0.08810 0.08811 0.08811 0.08811 0.08811 0.08811 0.08811 0.08811 0.08811 0.08811 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00002 0.00003 0.00003 0.00004 
N2 o .E.OSb4 0.E.OSb4 0.&OSb5 C.E.OSb5 0.E.05E.5 o .E.OSbE. O.E.OSbE. O.E.OSbE. O.bOSbE. O.E.OSbE. 0.E.05b7 0.E.05E.7 o .E.05E.7 

CASE: O/F: 7.3270 F I A., O. 13E.48 PERCENT FUEl.: 12.00~1 PHI: 2.0000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 E..OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44. I 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K IE.07.5 1(,07.(' 1(,07.(' 1(,07.(' 1(,07.7 1(,07.7 1(,07.7 1(,07.7 1(,07.7 1(,07.8 1(,07.8 1('07.~ 1(,08.0 
T, DEG F 2433. ~ 2434.0 2434.0 2434. I 2434.1 2434.1 2434. I 2434.2 2434.2 2434.3 2434.4 2434.5 2434.(, 
RHO, G/CC ~ .2785-5 1 .85Sb-4 2.783';'4 3.7112-4 5.Sb('8-4 7.4223-4 1.1133-3 1.8555-3 2.7833-3 3.7111-3 5.Sb('5-3 7.421~-3 ~ .2773-3 
11, MOL WT 24.478 24.479 24.4 7~ 24 .47~ 24 .47~ 24.41~ 24.47~ 24 .47~ 24.47~ 24.480 24.480 24.481 24.482 
CP, CAlli G I I K I O.3('2~ 0.3(,27 0.3(,2(, 0.3(,2(, 0.3(,25 0.3(,25 0.3(,25 0.3(,24 0.3(,25 0.3(,25 0.3(,2(, 0.3(,28 0.3(,30 
GAMMA 151 1.2883 1.2885 1.2885 1.288(, 1.288(, 1.2887 1.2887 1.2887 1.2887 1.2887 1.2887 1.2887 1.288(, 
SON VEL,MISEC 838.7 838.8 838.8 838.8 838.8 838.~ 838.~ 838.~ 838.~ 838.~ 838.~ 838.~ 838.9 

MOLE FRACTIONS 
AR 0.00('~3 0.00(,93 0.00('~3 0.00('~3 0.00('~3 0.00('~3 0.00('~3 0.00(,~3 0.00('~3 0.00('~3 0.00G~3 0.00('~3 0.00('~3 
CH4 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00002 
CO 0.17984 O. 17~84 O. 17~85 O. 17~85 O. 17~85 0.17~85 O. 17~85 O. 17~85 O. 17~85 O. 17~85 O. 17~84 O. 17~84 0.17~83 
CO2 0.03127 0.03137 0.03137 0.03137 0.03137 0.03137 0.03137 0.03137 0.03137 0.03137 0.03138 0.03138 0.0313~ 
H 0.00003 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2 0.13170 0.13171 0.13171 0.13171 0.13170 0.13170 0.13170 0.131('~ 0.131(,8 0.131(,(, 0.131(,4 0.131(,0 0.13157 
H2O 0.0('~43 O. 0('~43 0.0E.~43 o .I}(,~ 13 0.0('~43 0.0('~43 0.0('~43 0.0E.~43 0.0('~43 0.0E.~43 0.0E.~43 0.0E.~44 0.0E.~44 
NH3 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00002 0.00003 0.00003 0.00005 0.00007 O.OOOO~ 
N2 0.58070 0.58070 0.58070 0.58070 0.58070 0.58070 0.58070 0.58070 0.58071 0.58071 0.58072 0.58072 0.58073 



CASE= 3 O/F= 17.2400 F/A= 0.05800 PERCENT FUEL= 5.4825 PHI= 0.8500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 E,.OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2q.4 44. I 58.8 88.2 147.0 220.4 2q3.q 440.q 587.8 734.8 
T, DEG K 22E,q.3 228E,.2 22q5.1 2300.8 2308.4 2313.2 231q.5 232E,.4 233 I. I 2334. I 2337. q 2340.3 2342.0 
T, DEG F 3E,25.1 3E,55.5 3E,71.4 3E,81.8 3E,q5.3 3704.1 3715.4 3727.8 373E,.3 3741.7 3748.5 3752.8 3755.q 
RHO, GICC 7.727E,-5 1.53E,0-4 2.2qE,7-4 3.055q-4 4.571E,-4 E,.0848-4 q.10E,q-4 1.5141-3 2.2E,73-3 3.0Iqq-3 4.5238-3 E,.02E,7-3 7.5288-3 
M, MOL WT 28.77q 28.81E, 28.835 28.848 28.8E,4 28.875 28.888 28.Q03 28.Q14 28.Q20 28.Q28 28.Q34 28.Q37 
CP, CALIIGIIKI 0.5217 0.4887 0.4715 0.4E,03 0.4459 0.43E,5 0.4245 0.4114 0.4024 0.3%7 0.38% 0.3851 0.3820 
GAMMA lSI 1.1811 1.18Q5 1.IQ44 1.1977 1.2024 1.205E, 1.20QQ 1.214Q 1.218E, 1.2210 1.2242 1.22E,2 1.227E, 
SON VEL.M/SEC 880.0 885.8 88Q.0 8QI.2 8Q4.1 8%.1 8Q8.7 QOl.7 q03.8 q05.2 q07.0 q08. I q08.q 

MOLE FRACTIONS 
AR 0.0087E, 0.00877 0.00877 0.00878 0.00878 0.00878 0.0087q 0.0087q 0.00880 0.00880 0.00880 0.00880 0.00880 
CO 0.00814 O.OOE,E,O 0.0057q 0.00c~5 0.00455 0.0040Q 0.00351 0.00287 0.00243 0.0021E, 0.00181 0.001E,0 0.00145 
CO2 0.1053q 0.10707 0.107% 0.10855 0.10'331 0.IOq81 0.11045 0.11115 0.111E,3 0.IIIQ3 0.11230 0.11254 0.11270 
H 0.00044 0.00031 ~.00024 0.00021 0.0001E, 0.00014 0.00011 0.00008 O.OOOOE, 0.00005 0.00004 0.00003 0.00003 
H02 0.00000 0.00000 O.OOOOU 0.0'1000 0.0'1000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00147 0.00117 0.00102 0.000q2 0.0007q 0.00071 O.OOOE,O 0.0004Q 0.00041 0.0003E, 0.00030 0.00027 0.00024 
H2O 0.1037q 0.104% 0.104q7 O. ;0524 0.1055q 0.10582 0.10E,12 0.10E,4E, 0.10E,71 0.10E,8E, 0.1070E, 0.1071q 0.10728 
NO 0.00%3 0.0057E, 0.00583 0.00588 0.005Q3 0.005Q7 0.00E,02 0.00E,08 0.00E,11 0.00E,14 0.00E,17 O.OOE,IQ 0.00E,20 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 
N2 0.73055 0.73142 0.73'58 0.73218 0.732% 0.73281 0.73313 0.7334Q 0.73373 0.73388 0.73407 0.7341Q 0.73428 
0 0.00101 0.00078 O.OOOE,E, 0.0005Q 0.00050 0.00045 0.00038 0.00030 0.00025 0.00022 0.00018 0.0001E, 0.00015 
OH 0.004Q5 0.00442 0.00413 0.003Q2 0.003E,4 0.00344 0.00318 0.00287 0.002S3 0.00248 0.00227 0.00213 0.00202 
02 0.02Q87 0.02Q13 0.02875 0.0284Q 0.02817 0.027% 0.02770 0.02742 0.02723 0.02711 0.02E,Q7 0.02&88 0.02&82 

CASE= 3 O/F; IE,.2822 FlA. 0.0,,142 PERCENT FUEL; 5.78,,3 PHI= O.QOOO 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 ".0000 10.000 15.000 20.000 30.000 40.000 50.000 
p, PSIA 7.3 14.7 22.0 2Q.4 44.1 58.8 88.2 147.0 220.4 2Q3.Q 440. Q 587.8 734.8 
T, DEG K 2312.Q 2334.2 2345.7 2353.4 23"3.,, 2370.3 237Q.1 238Q.l 23%.2 2400.8 240".7 2410.4 2413.1 
T, DEG F 3703." 3741. Q 37"2.,, 377&.4 37Q4.7 380".8 3822.7 3840.8 3853.5 38,,1.8 3872.3 387Q.0 3883.Q 
RHO, G/CC 7.55Q:?-5 1.5005-4 2.241,,-4 2.Q808-4 4.4554-4 5.Q2&7-4 8.8E,2Q-4 1.4721-3 2.2028-3 2.Q324-3 4.38'l8-3 5.8457-3 7.3004-3 
M, MOL WT 28."Q3 28.740 28.7b5 28.782 28.804 28.818 28.838 28.85Q 28.875 28.885 28.8'37 28.QOE, 28.Ql I 
CP, CALlIGIiKI 0.5803 0.5423 0.5221 0.508" o .4'l07 0.478Q 0.4,,35 0.445Q 0.4335 0.4254 0.4151 0.4085 . 0.4038 
GAMMA lSI l.l&Q3 I.17E,Q 1.1815 1.1847 1.18Q3 1.IQ25 1.1Q70 1.202" 1 .20,,8 1.20% 1.2135 1.21,,1 1.2180 
SON VEL.M/SEC 885.2 8Ql.5 8Q5.0 8Q7.5 QOO.8 Q03.1 QO".2 QOQ.8 Q12.5 'l14.3 QIE,.7 Q18.2 QIQ.4 

MOI._E FR~CTIONS 

A', 0.00870 0.00872 0.00872 0.00873 0.00873 0.00874 0.CQ874 0.00875 0.0067& 0.0087" 0.0087E, 0.00877 0.00877 
1;0 0.01254 0.01055 0.00Q4E, 0.008'2 0.00773 0.00707 0.00[,20 0.00520 0.00450 0.00404 o .0034E, 0.00308 0.00282 
CO2 0.10&QI 0.10Q08 0.11028 0.1110'l 0.11217 0.1128Q 0.11385 o .114Q3 0.11570 0.11,,20 0.11E,84 0.11724 0.11754 
H 0.000,,9 0.00050 0.00040 0.00035 0.00028 0.00024 O.OOOIQ 0.00014 0.00011 O.OOOOQ 0.00007 O.OOOOE, 0.00005 
H02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00227 0.00187 0.001&5 0.00151 0.00133 0.00120 0.00105 0.00087 0.00075 0.000E,7 0.00057 0.00050 0.0004" 
H2O 0.1082< 0.IOQI7 O.IO%Q 0.11003 0.ll04'l 0.11080 0.11120 o .lllE,5 0.11198 0.11220 0.11247 0.112&5 0.11278 
NO 0.00533 0.00544 0.(J0550 0.00554 0.00558 0.005,,1 0.00%5 0.00%'l 0.00571 0.00573 0.00575 0.00577 0.00578 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.72101" 0.72728 0.7278Q 0.72830 0.72883 0.7291'l 0.72%E, 0.7301Q 0.73057 0.73081 0.73113 0.73132 0.73147 
0 0.00113 0.00088 0.000710 0.000b8 0.00058 0.00052 0.00044 0.00035 0.00030 0.0002E, 0.00022 O.OOOIQ 0.00017 
OH 0.00554 0.00500 0.004,,8 0.00447 0.00417 0.003% 0.003,,7 0.00333 0.00308 0.002QO 0.002E,7 0.00251 0.00239 
02 0.02251 0.02150 0.020% 0.0205Q 0.02010 O.OIQ77 0.01Q35 0.01887 0.01854 0.01832 0.01805 0.01788 0.0177& 



CASE= 4 OfF= 8.1411 FfA= 0.12283 PERCENT FUEL= 10.~3% PHI= 1.8000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2'33.~ 440.~ 587.8 734.8 
T, OEG K 2071.3 2073.4 2074.4 2075.0 2075.7 207&.2 207&.7 2077 .2 2077 . 5 2077.7 2077. ~ 2078.1 2078.2 
T, OEG F 32b8.& 3272.5 3274.3 3275.3 327&.& 3277 . 4 3278.3 327'3.2 327~.8 3280.2 3280.& 3280. ~ 3281.0 
RHO, GICC 7.415~-5 1.4al~-4 2.2220-4 2.~&1~-4 4.441&-4 5.~212-4 8.87~~-4 1.47~7-3 2.21'32-3 2.~588-3 4.4377-3 5.~1&7-3 7.3~5&-3 
M, MOL WT 25.208 25.213 25.215 25.21& 25.218 25.21~ 25.220 25.221 25.222 25.222 25.223 25.223 25.223 
CP, CALlIGIIKI 0.3834 0.3782 0.3758 0.3744 0.372" 0.371& 0.3704 0.3&~2 0.3&84 0.3&7~ 0.3&74 0.3&71 0.3&&8 
GAMMA 151 1.2&40 1.2&71 1.2&85 1 .2&~4 1.2704 1.2711 1.2718 1.272& 1.2731 1.2734 1.2737 1 .273~ 1.2741 
SON VEL,MISEC ~2~.2 ~30.8 '331.5 ~31 . '3 '332.4 ~32.8 ~33. 1 ~33.5 '333.7 ~33.~ ~34 .1 ~34.2 ~34 .2 

MOLE FRACT IONS 
AR 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 
CO 0.lb44~ 0.1&457 0.1&4&0 0.1&'~2 0.1&4&5 0.1&4&& 0.1&4&8 o .1&4&~ 0.1&471 0.1&471 0.1&472 0.1&472 0.1&473 
CO2 0.033&7 0.033&3 0.033&1 0.033&0 0.0335~ 0.03358 0.03357 0.0335& 0.033% 0.033% 0.03355 0.03355 0.03355 
H 0.00113 0.00081 0.000&& 0.00058 0.00047 0.00041 0.00034 0.0002& 0.00021 O.OOO;~ 0.00015 0.00013 0.00012 
H2 0.0~483 0.0~4'33 0.0~4'3~ 0.09501 0.095u~ 0.0~507 0.0~50'3 0.0'3512 0.0'3513 0.0~514 0.0'3514 0.0~515 0.0~515 
H2O 0.0'3324 0.0'3335 0.0~33'3 0.0'3342 0.0'3345 0.0'3347 0.0'3350 0.0'3352 0.0'3354 0.0'3354 0.0'3355 0.0'33% 0.0'33% 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00002 0.00002 
NO 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.&0528 0.&053'3 0.&0544 0.&0547 0.&0550 0.&0552 0.&0555 0.&0558 0.&055'3 0.&05&0 0.&0%1 0.&05&2 0.&0%3 
OH 0.00013 0.0000'3 0.00308 0.00007 0.00005 0.00005 0.00004 0.00003 0.00002 0.00002 0.00002 0.00002 0.00001 

CASE= O/F= 7.3270 F/A= 0.13&48 PERCENT FUEL= 12.00'31 PHI = 2.0000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T, DEG K 1')34.0 1')34.,) 1')30.3 1~35.& 1~35.~ 1')3&.1 1')3&.3 1')3&.5 1')3&.7 1')3&.7 1,)3&.~ 1')3&.') 1')37.0 
T, DEG F 3021.5 3023.2 3023.') 3024.4 3024.') 3025.2 3025.& 302& .0 302&.3 302&.4 302&.& 302&.8 302&.'3 
RHO, Gice 7.7104-5 1.5415-4 2.3118-4 3.0820-4 4.&224-4 &.1&27-4 '3.2432-4 1.5404-3 2.3105-3 3.0805-3 4.&20&-3 &.1&0&-3 7.700&-3 
M, MOL WT 24.472 24.474 24.475 24.47& 24.47& 24.477 24.477 24.478 24.478 24.478 24. 47~ 24.47'3 24.47') 
CP, CALlIGIIKI 0.37&'3 0.3743 0.3732 0.3725 0.3717 0.3712 0.370& 0.3700 0.3&'37 0.3&'35 0.3&')2 0.3&'31 0.3&~0 
GAMMA 151 1.2771 1.2788 1.27'35 1.2800 1.2805 1.280'3 1.2813 1.2817 1.281'3 1.2820 1.2822 1.2823 1.2824 
SON VEL ,MISEC '31&.0 '31&.8 '317.2 '317.4 '317.7 '317.8 '318.0 '318.2 '318.3 '318.4 '318.4 ')18.5 '318.5 

HOLE FRACTIONS 
AR 0.00&'33 0.00&'33 0.00&'33 0.00&')3 0.00&'33 0.00&93 0.00&')3 0.00&'33 0.00&'33 0.00&'33 0.00&~3 0.00&'33 0.00&'33 
CO 0.18548 0.18551 0.18552 0.18553 0.18554 0.18555 0.185% 0.18557 0.18557 0.18557 0.18558 0.18558 0.18558 
CO2 0.025&8 0.02%7 0.02%& 0.02%5 0.02%5 0.02%4 0.025&4 0.025&4 0.02%4 0.02%4 0.02%4 0.02%4 0.025&4 
H 0.00051 0.0003& 0.00030 0.0002& 0.00021 0.00018 0.00015 0.00012 0.0000') 0.00008 0.00007 0.0000& 0.00005 
H2 0.12577 0.12583 0.12585 0.12537 0.1258') 0.125')0 0.125')1 0.125')2 0.125')2 0.125')2 0.125')2 0.125')1 0.125')0 
H2O 0.0750& 0.0750~ 0.07511 0.07512 0.07513 0.07513 0.07514 0.07515 0.07515 0.07515 0.0751& 0.0751& 0.0751& 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00002 0.00002 0.00003 0.00004 
N2 0.58055 0.5805') 0.580&1 0.580b2 0.580&4 0.580&5 0.580&& 0.580&7 0.580&8 0.580&8 0.580&') 0.580&') 0.580&') 
OH 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 



CASE: 0 O/F: 17.2400 F/A: 0.05800 PERCENT FUEL: 5.4825 PHI: 0.8500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3. 0000 4.0000 0.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44. I 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 2473.3 2505.2 2523.0 2535.2 2551.7 2503.0 2578. I 25~5.8 2008.~ 2017.0 202~.1 2030.0 2042.2 
T, DEG F 3"l~2.3 404~.7 4081.7 4103.7 4133.4 4153.0 4180.8 4212.8 4230.3 4252.0 4272.0 4280.2 42%.2 
RHO, G/CC 7.0073-5 I .3a70-4 2.0087-42.7470-4 4.0~~~-4 5.4472-4 8.1324-4 1.347~-3 2.0138-3 2 .077~-3 4.002~-3 5.324~-3 0.0450-3 
M, MOL I-IT 28.443 28.513 28.552 28.57~ 28.015 28.040 28.073 28.712 28.741 28.700 28.785 28.802 28.814 
CP, CAlIIGIIKI 0.714~ 0.0042 0.0307 0.0181 0.5~3J 0.5700 0.5543 0.5282 0.50~2 0.4%0 0.4800 0.40~0 0.4010 
GAMMA lSI 1.1525 I .15~0 I .102~ 1.1057 1.lo~8 1.1727 1.170~ 1.1823 1.1800 1.18% I . 1~3~ 1.1%8 1 .I~~I 
SON VEL,M/SEC ~12.8 ~20.1 ~24.3 ~27.3 ~31 .3 ~34. I ~38.0 ~42.7 ~40.3 ~48.8 ~52.2 ~54 .4 ~%.I 

MOLE FRACT IONS 
AR 0.00805 0.00807 0.0080~ 0.0080~ (\.00871 0.00871 0.00872 0.00873 0.00874 0.00875 0.00870 0.00870 0.00877 
CO 0.02187 0.01~2~ 0.01780 O.OIPS 0.01531 0.01430 0.012'13 0.01128 0.01005 0.00~22 0.00812 o .0073~ 0.00080 
CO2 0.0~033 0.0~318 0.0~483 0.0~S~8 0.0~757 1).0~808 0.10018 0.101~e O. 10333 0.10423 O. 10543 0.10022 0.10081 
H 0.001~5 0.00147 ~.00124 0.0010'3 O.OOO~O 0.0007~ 0.00005 0.00050 0.00040 0.00035 0.00028 0.00023 0.00021 
H02 0.00000 0.00001 0.00001 O.onOOI 0.on001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 
H2 0.00387 0.00331 0.00300 0.0027~ 0.00251 0.00232 0.00207 0.00177 0.00150 0.00142 0.00124 0.00112 0.00103 
H2O 0.0%83 0.0~820 0.0~~05 0.O~"5~ O. I 0032 0.10082 0.1014~ a .1022~ 0.10287 0.10320 0.10378 0.10413 0.10438 
NO 0.00884 a .00~18 0.00~3b G.00~4~ 0.00%5 0.00~75 0.00~8'3 0.01005 0.01017 0.01024 0.01033 0.01040 0.01044 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 
N2 0.72037 0.721~~ 0.7226~ 0.72351 0.72430 0.724~3 0.72571 0.72002 0.7272~ 0.72774 0.72834 0.72873 0.72~OI 
0 0.0032~ 0.00207 0.00235 0.00214 0.00187 0.0010~ 0.00147 0.00122 0.00104 0.000~3 0.00080 0.00071 0.00005 
OH 0.01004 0.00~31 0.00887 0.008% 0.00811 0.0077~ 0.00734 0.OO07~ 0.00035 0.00005 0.00%4 0.00535 0.00513 
02 0.033~5 0.03205 0.031~1 0.0313~ 0.03008 0.0301~ 0.02~53 0.02874 0.02810 0.02777 0.02720 0.020~3 0.02008 

CASE: 0 O/F: 10.2822 F/A~ 0.00142 PERCENT FUEL: 5.7803 PHI: O.~OOO 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 0.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 24~~.2 2534.0 2553.0 2%7.2 2585.7 25~8.4 2015.7 2030.4 2&52.0 20&2.4 2&7&.4 2&85.8 20~2.8 
T, DEG F 4038.8 4101.5 4130.8 41& 1.2 41~4 .5 4217.4 4248.& 4285.~ 4313.8 4332.7 4357.~ 4374.8 4387.3 
RHO, G/CC &.~0&1)-5 I . 3&5~-4 2.03&2-4 2.7034-4 4.0317-4 5.354&-4 7.~8~2-4 I .3232-3 1 . ~755-3 2.&257-3 3.~221-3 5.2150-3 &.5053-3 
M, MOL HT 28.325 28.401 28.444 28.474 28.514 28.542 28.580 28.&25 28.&5~ 28.082 28.7;3 28.733 28.748 
CP, CALIIGIIKI 0.7&4~ 0.7123 0.&838 0.&&45 0.&385 0.&210 0.5~74 0.%% 0.54~1 0.5353 0.51&~ 0.504& 0.4~55 
GAMMA 151 1.1478 1.153& 1.1572 1.15~7 1.1&33 1.1&&0 1.1&~8 1.174& 1.1785 1.1813 1.1853 1.1881 1.1'103 
SON VEL, HISEC ~17.r, ~25.1 ~2~.4 ~32.4 ~3&.5 ~3~.4 ~43 .5 ~48.4 ~52.2 ~54. ~ ~58.5 %O.~ %2.8 

~ 

MOLE FRACTIONS A 
AR 0.0085~ 0.008&1 0.008&3 0.008&3 0.008&5 0.008&& 0.008&7 0.008&8 0.008&~ 0.00870 0.00871 0.00871 0.00872 C 
CO 0.02772 0.024~7 0.02334 0.022·~ 0.02058 0.01~45 0.01788 0.015~5 0.01447 0.0134& 0.0120~ 0.01110 0.0104& C 
CO2 0.0~01~ 0.0~32& 0.0~500 0.0%34 0.0~812 0.0~~37 0.10110 0.10321 0.10483 O. 105~4 0.10744 0.1084& 0.10~21 " H 0.00250 G.00I~2 0.00103 0.00145 0.00122 0.00108 O.OOO~O 0.00070 0.00058 0.00050 0.00041 0.00035 0.00031 H 
H02 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 H 

H2 0.00505 0.00440 0.00404 0.0037~ 0.00345 0.00322 0.002~1 0.00255 0.00228 0.00210 0.0018& 0.00170 0.00158 N 
H2O 0.1005 7 0.10217 0.10307 0.103&8 0.10452 0.10510 O. 10587 0.10&80 0.1074~ O. 1 07~5 O. 10857 0.108~~ 0.10~30 N 
NO 0.00835 0.00804 0.0087~ 0.0088~ 0.00~01 O.OO~IO 0.00~20 0.00~31 0.00~38 0.00~43 0.00~48 0.00~51 O.00~53 N 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 a 
N2 0.7152~ 0.71708 0.71810 0.71880 0.71~77 0.72043 0.72134 0.72244 0.7232& 0.72382 0.724~7 0.72507 0.72545 
0 0.00338 0.0027& 0.00243 0.00222 0.001'14 0.0011& 0.00153 0.00127 a .00 1O~ 0.000~8 0.00084 0.00075 0.000&8 
OH 0.010% 0.00~83 0.00'13'1 0.00'107 0.008&2 0.0082~ 0.00784 0.00727 0.00&82 0.00051 0.00&08 0.00578 0.005% 
02 0.02780 0.02&30 0.02552 0.024~3 0.02411 0.02354 0.02270 0.02180 0.02108 0.0205~ 0.01'1'34 0.01~4'3 0.01'31& 



CASE= O/F= 8.1411 F/A= 0.12283 PERCENT FUEL= 10.'l3% PHI= 1.8000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'l.4 44.1 58.8 88.2 147.0 220.4 2'l3.'l 440.'l 587.8 734.8 
T, DEG K 2282.0 228'l.3 22'l2.7 22'l4.8 22'l7.4 22'l8.'l 2300.8 2302.7 2304.0 2304.7 2305.& 230&.1 230&.5 
T, DEG F 3&47.'l 3[,&1.0 3&&7.2 3&71.0 3&75.& 3&78.4 3[,81.7 3&85.2 3&87.4 3&88.8 3&'l0.4 3[''l1.3 3&'l2.0 
RHO, G/CC [,.7203-5 1 .340&-4 2.0084-4 2.&75'l-4 4.0102-4 5.3440-4 8.010&-4 1.3342-3 2.0004-3 2.&&&&-3 3.'l'l8&-3 5.3305-3 &.&&22-3 
M, MOL WT 25.11>8 25.183 25.1'l0 25.1'l4 25.1'l'l 25.203 25.20& 25.210 25.213 25.214 25.211> 25.218 25.218 
CP, CAL/IGIIKI 0.4250 0.40% 0.4024 0.3'l81 0.3'l28 0.38'l7 0.3858 0.381'l 0.37'l4 0.3780 0.371>2 0.3751 0.3744 
GAMMA 151 1.2428 1.24'l'l 1.2534 1.255& 1.2583 1.2&00 1.2[,21 1.21>42 1.21>5& 1.2&&5 1.2&75 1.2&81 1.2&8& 
SON VEL, M/SEC %7.'l 'l72.0 'l73.'l 'l75.1 'l7&.& 'l77.& 'l78.7 'l7'l.8 'l80.1> 'l81.1 'l81.& 'l81.'l 'l82.2 

MOLE FRACTIONS 
AR 0.00721 0.00722 0.00722 0.00722 0.00122 0.00722 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 
CO 0.1&&47 0.1&&&7 0.1&&77 0.11>~83 O.I&&'lO O. I &&~4 0.1&&'l'l 0.1&704 0.11>708 0.1&710 0.1&712 0.1&714 0.1&715 
CO2 0.03137 0.0312'l 0.03125 0.03122 o .0311'l 0.03118 0.03115 0.03113 0.03112 0.03111 0.03110 0.03110 0.O310'l 
H 0.00375 0.0027& ~.0022'l 0.00201 0.001&& 0.00145 0.00120 0.000'l4 0.00077 0.000G7 0.00055 0.00048 0.00043 
H2 0.0'l147 0.O'l180 0.0'l1'l~ 0.0'1205 0.0'1210 0.0'l224 0.0'l232 0.0'l241 0.0'l241> 0.0'l250 0.0'l253 0.0'l255 0.0'l257 
H2O 0.0'l474 0.0'l50'l 0.0'l52& 0.0'l531> 0.0'l54'l 0.0'l55& 0.0'l5&5 0.0'l575 0.0'l581 0.0'l584 0.0'l58'l 0.0'l5'l1 0.0'l5~3 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 
NO 0.00008 0.0000& 0.00005 0.00005 0.00004 0.00003 0.00003 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 
N2 0.&042& 0.&04&3 0.&0481 0.&04'l1 0.&0504 0.&0512 0.&0522 0.&0532 0.£'0538 0.&0542 0.&054& 0.&054'l 0.£'0551 
0 0.00002 0.00001 O.OOJGl 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.000&2 0.0004& 0.0003'l 0.00034 0.00028 0.00025 0.00020 0.0001£' 0.00013 0.00012 0.0000'l 0.00008 0.00007 
02 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CASE= O/F= 7.3270 F/A= 0.13&48 PERCENT FUEL= 12.00'l1 PHI= 2.0000 
P, ATM 0.5000 1.0000 1.500 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'l.4 44. I 58.8 88.2 147.0 220.4 2l3. 'l 440.'l 587.8 734.8 
T, DEG K 214'l.3 2153.1 2154.8 2155.'l 2157.2 2157.'l 2158.'l 215'l.8 21&0.4 21£'0.8 21£,1.2 21£'1.5 21&1.& 
T, DEG F 340'l.0 3415. 'l 3419.0 3420.'l 3423.2 3424.£' 342[,.3 3428.0 342'l.0 342'l.7 3430.5 3430. 'l 3431.3 
RHO, G/ce ['.'l320-5 1.3844-4 2.0752-42.7&58-4 4.14[,7-45.5273-4 8.2880-4 I .3808-3 2.0708-3 2.71>07-3 4.1404-3 5.5200-3 1>.8'l'l5-3 
M, MOL WT 24.~51 24.45'l 24.4£'2 24.4&4 24.41>7 24.4&'l 24.470 24.472 24.474 24.474 24.475 24.47[, 24.477 
CP, CALIIGIIKI 0.4027 0.3'l40 0.3'l01 0.3877 0.3848 0.3831 0.3810 0.378'l 0.3771> 0.371>8 0.37S'l 0.3753 0.374'l 
GAMMA 151 1.2&14 1.2£,&1 1.21>84 1.2&'l7 1.2714 1.2724 I .2737 I .274'l 1.2758 1.27&3 1.271>8 1.2772 1.2774 
SON VEL, M/SEC %0.1 %2.[, %3.8 %4.5 %5.4 %5.'l %&.& %7.2 %7.7 %7.'l %8.2 %8.4 %8.5 

MOLE FRACTIONS 
AR 0.00&92 0.00&'l3 0.00&'l3 0.00&'l3 0.00&'l3 0.00[''l3 0.00[''l3 0.00[''l3 0.00[''l3 0.00&'l3 0.00&'l3 0.001>'l3 0.00[''l3 
CO 0.187&7 0.1877'l 0.18784 0.18787 0.187'l1 0.187'l3 0.187% 0.187'l'l 0.18801 0.18802 0.18803 0.18804 0.18804 
CO2 0.02330 0.0232[, 0.02323 0.02322 0.02320 0.0231'l 0.02318 0.02317 0.0231[, 0.0231& 0.0231& 0.02315 0.02315 
H 0.00207 0.00150 0.00124 0.00108 0.0008'l 0.00077 0.000[,3 0.0004'l 0.00040 0.00035 0.0002'l 0.00025 0.00022 
H2 0.1221>1 G.12285 0.122% 0.12303 0.12311 0.12315 0.12321 0.12327 0.12330 0.12332 0.12334 0.12335 0.12335 
H2O 0.0771'l 0.07732 0.07738 0.07742 0.0774[, 0.0774'l 0.07752 0.07755 0.07758 o .0775'l 0.077[,0 0.077& 1 0.0771>2 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00002 0.00002 0.00003 
NO 0, ')0002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.58004 0.58022 0.58031 0.5803[, 0.58042 0.5804& 0.58050 0.58055 0.58057 0.5805'l 0.580[,1 0.5801>3 0.580&4 
OH 0.00017 0.00013 0.00010 0.0000'l 0.00007 0.0000[, 0.00005 0.00004 0.00003 0.00003 0.00002 0.00002 0.00002 



C 1.000000 H 1 .~O""~'l 0.000000 0.000000 0.000000 100.00000000 -505~.80 L 2~8.150 F 0.80700 
AR 1.000000 0.000000 0.000000 0.000000 00 0.000000 0.01285800 0.00 G 400.000 0 0.00000 
C 1.000000 0 2.000000 0.000000 0.000000 00 0.000000 0.0004%00 0.00 G 400.000 0 0.00000 
N 2.000000 0.0000(10 0.000000 0.000000 00 0.000000 0.755252% 0.00 G 400.000 0 0.00000 
0 2.000000 0.000000 0.000000 0.000000 00 0.000000 0.231432~7 0.00 G 400.000 0 0.00000 

CASE= 2 0/F=14".3400 F/A= 0.00,,82 PERCENT FUEL= 0.,,778 PHI = 0.1000 
P. ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 ".0000 10.000 15.000 20.000 30.000 40.000 50.000 
p. PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T. OEG K ,,78.5 ,,78.5 ,,78.5 ,,78.5 ,,78.5 &78.5 &78.5 &78.5 &78.5 &78.5 &78.5 &78.5 &78.5 
T. OEG F 7&1.7 7b1.7 7,,1.7 7&1.7 7&1 .7 7& 1 .7 7& 1.7 7b1.& 7b1.& 7&1." ?b1.& ?b1." 7"1.E. 
RHO. G/CC 2.E.012-45.2024-4 7.8037-4 1.0405-3 1.5E.07-32.0810-3 3.1215-35.2024-3 7.8037-3 1. 0405-2 1 . %07-2 2.0810-2 2.E.012-2 
M. MOL WT 28.%& 28.%E. 28.%& 28.%E. 28.%" 28.%& 28.%E. 28.%& 28.%E. 28.%E. 28.%E. 28.%E. 28.%& 
CP. C All I G I I K I 0.2581 0.2581 0.2581 0.2581 0.2581 0.2581 0.2581 0.2581 0.2581 0.2581 0.2581 0.2581 0.2581 
GAMMA lSI 1.3E.20 1.3&20 1.3&20 1.3> '?O 1.3E.20 1.%20 1.3E.20 1.%20 1.3&20 1.3E.20 1.3E.20 1.3E.20 1.3E.20 
SON VEL.M/SEC 515.0 515.0 515.0 51~.0 51'3.0 515.0 515.0 515.0 515.0 515.0 515.0 515.0 515.0 

MOLE FRACTIONS 
AR 0.00~2E. 0.00'32E. 0.00'32E. 0.00'32& 0.00'32& 0.00'32E. 0.00'32& 0.00'32& 0.00'32& 0.00'32& 0.00'32& 0.00~2& 0.00'32& 
CO2 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 
H2O 0.01343 0.01343 0.01343 G.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 
N2 0.77%5 0.77%5 0.77%5 0.77%5 0.77%5 0.77%5 0.77%5 0.77%5 0.77%5 0.77%5 0.77%5 0.77%5 0.77%5 
02 0.18727 0.18727 O.187~7 0.18727 0.18727 0.18727 0.18727 0.18727 0.18727 0.18727 0.18727 0.18727 0.18727 

CASE= 2 O/F= 73.2700 F/A= 0.013&5 PERCENT FUEL= 1.34&4 PHI= 0.2000 
P. ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
p. PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T. OEG K '332.'3 '332.'3 '332.'3 '332.'3 '332.'3 '332.'3 '332.'3 '332.'3 '332.'3 '332.'3 '332.'3 '332.'3 '332.'3 
T. OEG F 121'3.5 121'3.5 121'3.5 '21'3.5 121'3.5 121'3.5 121'3.5 121'3.5 121'3.5 12,'3.5 121'3.5 121'3.5 121'3.5 
RHO. G/CC 1.8'321-4 3.7841-4 5.&7b2-.1 ' . '~&82-4 1.1352-3 1.513&-3 2.2705-33.7841-3 5.&7&2-3 7. %83-3 1.1352-2 1.5137-2 1.8'321-2 
M. 110L WT 28.%8 28.%8 28.'lb8 28.%8 28.%8 28.%8 28.%8 28.%8 2B.%8 28.%8 28.%8 28.%8 28.%8 
CPo CAlli G I I K I 0.27% 0.27% 0.27% 0.27% 0.27% 0.27% 0.27% 0.27% L'.27% 0.275& 0.27% 0.27% 0.27% 
GAMMA lSI 1. 3115 1.3315 1.3315 1.3315 1.3315 1.3315 1.3315 1.3314 1.3314 1.3314 1.3314 1.3314 1.3314 
SON VEL. M/SEC 5<;7.1 5~7 .1 5~7 .1 5~7 .1 5~7 .1 5'37.1 5'37.1 5~7 .1 5'37.1 5~7. 1 5~7. 1 5~7 .1 5~7. 1 

MOLE FRACTIONS 
AR 0.00'320 0.00'320 0.00'320 0.00~20 0.00'320 0.00~20 0.00~20 0.00'320 0.00~20 0.00~20 0.00~20 0.00~20 0.00'320 
CO2 0.0282~ 0.0282~ 0.0282~ 0.0282~ 0.0282~ 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 
H2O 0.02&&'3 0.02&&'3 0.02E.&'3 0.02&&'3 0.02&&'3 0.02&&'3 0.02&&'3 0.02&&'3 0.02&&'3 0.02E.&'3 0.02&&'3 0.02E.E.'3 0.02E.&'3 
NO 0.0000 1 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N02 0.00000 0.00000 0.00000 0.00030 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 
N2 0.7704E. 0.7704& 0.7704& 0.7704& 0.7704& 0.7704& 0.7704& 0.7704& 0.7704& 0.7704& 0.7704& 0.7704& 0.7704& 
02 0.1&534 G.1&534 0.1,,534 0.1&534 0.1&534 0.1&534 0.1&534 0.1&534 0.1&534 0.1&534 0.1,,534 0.1,,534 o .1E.534 



CASE: 3 O/F= 15.4253 F/A= 0.0&483 PERCENT FUEL= &.0882 PHI= 0.9500 
p. ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
p. PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T. DEG K 234&.& 2371.& 2385.3 2394.7 2407.3 2415.8 2427.2 2440.5 2450.2 2456.7 24&5.1 2470.7 2474.7 
T. DEG F 37&4.3 3809.1 3833.9 3850.7 3873.4 3888.7 3909.2 3933.2 3950.7 3%2.3 3977 .5 3987.5 3994.8 
RHO. G/CC 7.4231-5 1.4718-4 2.1973-42.9203-4 4.3&17-4 5.7988-4 8.&&48-4 1.4377-3 2.14%-3 2.8599-3 4.2779-3 5.&934-3 7.1072-3 
M. MOL lolT 28.588 28.&42 28.&71 28.&92 28.719 28.738 28.7&2 28.791 28.812 28.82& 28.844 28.856 28.8&5 
CP. CALlIGIIKI 0.&33'3 0.5938 0.5722 0.5577 0.5383 0.5253 0.5080 0.4878 0.4731 0.4&33 0.4504 0.4420 0.4357 
GAMMA 151 1.1&08 1.1&75 1.1715 1 .1743 1.1784 1. 1813 1.1854 1.1905 1.194& 1.1974 1.2014 1.2041 1.20&2 
SON VEL.M/SEC 890.1 8%.5 900.2 902.7 90&.2 908.& 912.0 91&.0 919.0 921.1 923.9 925.9 927.3 

MOLE FRACT IONS 
AR 0.008&4 0.008&& 0.008&7 0.008&7 0.008&8 0.008&9 0.008&9 0.00870 0.00871 0.00871 0.00872 0.00872 0.00873 
CO 0.0181& 0.0158& 0.01455 0.OP~5 0.01241 0.01156 0.01041 0.00905 0.00805 0.00738 0.00&49 0.00590 0.00548 
CO2 0.10703 0.10958 0.11101 0.11201 0.1133& 0.11429 0.11555 0.11703 0.11813 0.1188& 0.11983 0.12047 0.12094 
H 0.00100 0.00074 0.000&1 0.00053 0.00044 0.00038 0.00031 0.00024 0.00019 0.0001& 0.00013 0.00011 0.00009 
H02 0.00000 0.00000 O.OOOOU O.onooo 0.0"OU0 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 
H2 0.00335 0.00285 0.00258 0.00239 0.00215 0.00198 0.0017& 0.00151 0.00133 0.00121 0.0010& 0.000% 0.00088 
H2O 0.11231 0.11344 0.1140& 0.11448 0.11505 0.11543 0.11593 0.11&52 0.11&95 0.11723 0.117b0 0.11784 0.11802 
NO 0.00483 0.00488 0.00490 0.00491 0.00492 0.00491 0.00491 0.00489 0.00487 0.0048& 0.00484 0.00482 0.00480 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 
N2 0.72139 0.72274 0.72348 0.72399 0.724&8 0.72515 0.72578 0.72&51 0.72705 0.72741 0.72789 0.72820 0.72843 
0 0.0011& 0.00091 0.00078 0.00070 0.000&0 0.00053 0.00045 0.0003& 0.00030 0.00027 0.00022 0.00020 0.00018 
OH 0.00587 0.00531 0.00499 0.0047b 0.00445 0.00423 0.00394 0.00358 0.00331 0.00312 0.00288 0.00271 0.00258 
02 0.01&25 0.01504 0.0143& 0.01390 0.01327 0.01284 0.01227 0.01159 0.01110 0.01077 0.01034 0.0100& 0.0098& 

CASE: 3 O/F= 14.&540 FlA. 0.0&824 PERCENT FUEL: &.3881 PHI= 1.0000 
p. ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.00UO &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
p. PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T. DEG K 2370.5 2397.& 2412.7 2423.1 2437.2 244&.8 2459.8 2475.3 248&.8 2494.& 2505.0 2512.0 2517.1 
T. DEG F 3807.1 3855.9 3883.1 3901.8 3927.2 3944.5 3%7.9 3995.8 401&.5 4030.5 4049.3 40&1.8 4071.2 
RHO. GICC 7.31&'1-5 1.4497-4 2.1&33-42.8744-4 4.2911-4 5.7031-4 8.5177-4 1.4124-3 2.1105-3 2.80&9-3 4.1%1-3 5.5821-3 ' •. %59-3 
M. MOL lolT 28.4&2 28.520 28.553 28.575 28.&05 28.&2& 28.&54 28.&87 28.712 28.728 28.7GO 28.1&5 28.77& 
CP. CALlIGIiKI 0.&&88 0.&27& 0.&055 0.590& 0.5708 0.5575 0.5398 0.5192 0.5041 0.4941 0.4808 0.n21 0.4&56 
GAMMA lSI 1.15&5 1.1&25 1.1&&2 1.1&87 1.1724 1.1750 1 .1787 1.1833 1.18&9 1.1894 1.1929 1.1954 1.1973 
SON VEL. M/SEC 894.9 901.4 905.2 907.7 911.3 913.8 917.2 921.4 924.5 92&.7 929.& 931.& 933.1 

MOLE FRACTIONS 
AR 0.00858 0.00859 0.008&0 0.008&1 0.008&2 0.008&3 0.008&3 0.008&4 0.008&5 0.008&& 0.008&& 0.008&7 0.008&7 
CO 0.02502 0.022&0 0.02121 0.02023 0.01889 0.017% 0.01&&8 0.01513 0.013% 0.0131& 0.01208 0.01135 0.01080 
CO2 0.1057b 0.10844 0.10998 0.1110S 0.11254 0.11357 0.11498 0.11&&8 0.11797 0.11884 0.12002 0.12082 0.12141 
H 0.00134 0.00101 0.00085 0.00075 0.000&3 0.00055 0.0004& 0.0003& 0.00030 0.0002& 0.00021 0.00018 0.0001& 
H2 0.0047& 0.00419 0.00387 0.003&5 0.0033& 0.0031& 0.00290 0.00259 0.0023& 0.00221 0.00200 0.00187 0.00177 
H2O 0.11&03 0.11732 0.11803 0.11851 0.1191& 0.11%0 0.12020 0.12089 0.12141 0.12175 0.12220 0.12251 0.12273 
NO 0.00417 0.00413 0.00409 0.0040& 0.00400 0.00395 0.00387 0.00375 0.003&4 0.00357 0.00345 0.0033& 0.00329 
N2 0.71&24 0.71773 0.71857 0.71915 0.71995 0.72049 0.72124 0.72213 0.72280 0.7232& 0.72388 0.72430 0.724&1 
0 0.00110 0.00084 0.00072 0.000&4 0.00054 0.00048 0.00040 0.00031 0.0002& 0.00022 0.00018 0.0001& 0.00014 
OH 0.005'10 0.00531 0.004'17 0.00473 0.00440 0.00417 0.00385 0.00347 0.00318 0.002'18 0.00271 0.00254 0.00240 
02 0.01111 0.00983 0.00'110 0.008&0 0.007'11 0.00744 0.00&80 0.00&05 0.00548 0.00510 0.00459 0.0042& 0.00401 



C 1 .000000 H 1.'30bb9'3 0.000000 0.000000 0.000000 100.00000000 -505'3.80 L 2'38.150 F 0.80700 
AR 1 .000000 0.000000 0.000000 0.000000 00 0.000000 0.01285800 0.00 G 1000.000 0 0.00000 
C 1 .000000 a 2.000000 0.000000 0.000000 00 0.000000 0.0004%00 0.00 G 1000.000 0 0.00000 
N 2.000000 0.0000(10 0.000000 0.000000 00 0.000000 0.755252% 0.00 G 1000.000 0 0.00000 
0 2.000000 0.000000 0.000000 0.000000 00 0.000000 0.23143297 0.00 G 1000.000 0 0.00000 

CASE= 5 0/F=14b.3400 F/A= 0.00b82 PERCENT FUEL= 0.b778 PHI= 0.1000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 b.OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 2'33.'3 440.9 587.8 734.8 
T, DEG K 1238.'3 1238.'3 1238.'3 1238.~ 1238.9 1238.9 1238.'3 1238.9 1238.'3 1238.'3 1238.9 1238.9 1238.'3 
T, DEG F 1770.3 1770.3 1770.3 1770.3 1770.3 1770.3 1770.3 1770.3 1770.3 1770.3 1770.3 1770.3 1770.3 
RHO, G/CC 1.4247-4 2.84'34-4 4.2740-4 5.b987-4 8.5481-4 1.1397-3 1.709(,-32.8494-3 4.2741-3 5.(,988-3 8.5482-3 1.13'38-2 1.4247-2 
M, MOL WT 28.%(, 28.%b 28.%(, 28.%(, 28.%(, 28.%b 28.%(, 28.%b 28.%(, 28.%(, 28.%b 28.%(, 28.%(, 
CP, CALlIGIIKI 0.28(,5 0.28(,5 0.28(,5 0.28(,5 0.28(,5 0.28(,5 0.28(,5 0.28(,5 0.28(,5 0.28(,5 0.28(,5 0.28(,5 0.28(,5 
GAMMA 151 1.314'3 1.3149 1.3149 1 .3·~'l 1.3149 1.3149 1.314'3 1.3149 1.3149 1.314'3 1.314'3 1.3148 1.3148 
SON VEL,M/SEC b83.8 (,83.8 (,83.8 (,83.8 (,83.8 (,83.8 (,83.8 (,83.8 (,83.8 (,83.8 (,83.8 (,83.8 (,83.8 

MOLE FRACTIONS 
AR 0.00'32b 0.00'32(, 0.00'32(, 0.00'32b 0.00'32(, 0.00'32b 0.00'32(, 0.00'32(, 0.00'32(, 0.00'32b 0.00'32(, 0.00'32(, 0.00'32(, 
CO2 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 0.0143'3 
H2O 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 0.01343 
NO 0.00027 0.00027 0.00027 0.00027 0.00027 0.00027 0.00027 0.00027 0.00027 0.00027 0.00027 0.00027 0.00027 
N02 0.00000 0.00000 O.OOOGO 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00002 
N2 0.77551 0.77551 0.77551 0.77551 0.77551 0.77551 0.77551 0.77551 0.77551 0.77551 0.77551 0.77551 0.77551 
02 0.18713 0.18713 0.18713 0.18713 0.18713 0.18713 0.18713 0.18713 0.18712 0.18712 0.18712 0.18712 0.18711 

CASE= 5 O/F= 73.2700 F/A= 0.013(,5 PERCENT FUEL= 1.34(,4 PHI= 0.2000 
P, ATM 0.5000 1.0000 1.5CJO 2.0000 3.0000 4.0000 b.OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 2l3.'3 440.'3 587.8 734.8 
T, DEG K 14b 1. 4 14(,1.4 14(,1.4 14(,1.4 14(,1.4 14(,1.4 14bl.4 14(,1.4 14(,1.5 14(,1.5 14(,1.5 14bl.5 14(,1.5 
T, DEG F 2170.8 2170.8 2170.8 2170.8 2170.'3 2170.'3 2170.'3 2170.'3 2170.'3 2170.'3 2170.'3 2170.'3 2170.'3 
RHO, GICC 1.2078-4 2.41%-4 3.(,234-4 4.8312-4 7.24b8-4 '3.('b24-4 1.44'33-32.415(,-3 3.(,234-3 4.8311-3 7.24(,7-3 '3.(,(,23-3 1.2078-2 
M, MOL WT 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 28.%8 
CP, CIILlIGIiKI 0.2'3'37 0.2'3% 0.2'3% 0.2'3'35 0.2'3'35 0.2'3% 0.2'3'35 0.29'34 0.2'3'34 0.2'3'34 0.2'314 0.2'3'34 0.2'3'34 
GAMMA lSI 1.2'370 1.2'370 1.2'371 1.2'371 1.2'371 1.2'372 1.2'372 1.2'372 1.2'372 1.2'372 1.2'372 1.2'372 1.2'372 
SON VEL,M/SEC 737.b 737.(, 737.(, 737.(, 737.(, 737.(, 737.b 737.7 737.7 737.7 737.7 737.7 737.7 

MOLE FRACTIONS 
~ AR 0.00'320 0.00'320 0.00'320 0.00'320 0.00'320 0.00'320 0.00'320 0.00'320 0.00'320 0.00'320 0.00'320 0.00'320 0.00'320 A CO2 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 0.0282'3 ( H2O 0.02(,(,7 0.02(,(,7 0.02(,(,8 0.02(,:"8 0.02(,(,8 0.02(,(,8 0.02(,(,8 0.02(,(,8 0.02(,(,8 0.02(,(,8 0.02(,(,8 0.02(,(,8 0.02(,(,8 ( 

NO 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 
~ N02 0.00000 J.vUUOO 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00003 0.00003 0.00003 
~ N2 0.7(,'3'38 0.7(,'3'3'3 0.7(,'3'3'3 0.7(,'3'3'3 0.7(,'3'3'3 0.7(,'3'3'3 0.7(,'3'3'3 0.7(,'3'3'3 0.7(,'3'3'3 0.7(,'3'3'3 0.7(,'3'3'3 0.7(,'3'3'3 0.7(,'3'3'3 
~ OH 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 f-02 0.1('48C, 0.1(,48(, 0.1(,48(, 0.1(,48(, 0.1(,48(, 0.1(,48(, 0.1(,48(, 0.1(,485 0.1(,485 0.1(,485 0.1(,485 0.1(,484 0.lb484 
~ 
~ 

~ 
0 
0 
0 



CASE= O/F= 15.4253 F/A= 0.Q&483 PERCENT FUEL= &.0882 PHI= 0.~500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3. ~ 440."1 587.8 734.8 
T, DEG K 2520.0 2557.0 2578.0 25"12.& 2&12.7 2&2&.5 2&45.& 2&&8.& 2&8&.1 2&"18.0 2714.2 2725.1 2733.4 
T, DEG F 407&.3 4142."1 4180.7 420&."1 4243.1 42&8.1 4302.3 4343.8 4375.2 43%.7 4425.8 4445.& 44&0.4 
RHO, G/CC &.8183-5 1.3478-4 2.0084-4 2.&&58-4 3.~741-4 5.27&4-4 7.8&"11-4 1.3025-3 1 . ~43&-3 2.5823-3 3.8551-3 5.1237-3 &.38"14-3 
M, MOL HT 28.1"18 28.278 28.324 28.35& 28.400 28.430 28.471 28.521 28.55"1 28.585 28.&20 28.&44 28.&&2 
CP, CAlli··' IKI 0.8054 0.751& 0.7224 0.702& 0.&7&1 0.&582 0.&342 0.&05"1 0.5848 0.5707 0.5517 0.53"10 0.52"15 
GAMMA 151 1.1447 1.1500 1 .1533 1.155& 1.158"1 1 .1&13 1 . 1 &4 7 1 .1&~1 1.172& 1.1751 1.178& 1.1812 1.1831 
SON VEL, MISEC "122.2 "12"1.8 "134.2 "137.3 ~41 .5 ~44 .5 "148.& 953.7 957.& %0.3 %4.0 %&.& %8.& 

MOLE FRACTIONS 
AR 0.00852 0.00855 0.0085& 0.00857 0.00858 0.0085"1 0.008&1 0.008&2 0.008&3 0.008&4 0.008&5 0.008&& 0.008&& 
CO 0.03414 0.03132 0.02%4 0.02P.13 0.02&73 0.02552 0.02383 0.02172 0.02007 0.018"13 0.01735 0.01&27 0.01544 
CO2 0.08~35 0.0"1252 0.0~441 0.09!:>75 0.0"17&4 Q.098~8 0.1008& 0.1031"1 0.10500 0.10&2& O. 1079~ 0.10"118 0.11008 
H 0.0030~ 0.00241 ').00207 0.00185 0.00158 0.00140 0.00118 0.000"15 0.0007"1 O.OOOG~ 0.00057 0.0004~ 0.00044 
H02 0.00000 0.00000 0.00001 0.0'1001 0.0'1001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00&43 0.00571 0.00530 0.00501 0.004&3 0.0043& 0.00400 0.0035& 0.00324 0.00302 0.00273 0.00253 0.00238 
H2O 0.1040& 0.10583 0.1%83 0.10752 0.1084& 0.10~10 0.109~8 0.11103 0.11182 0.1123& 0.11308 0.11357 0.113"13 
NO 0.00773 0.007~5 0.0080~ G.00813 0.00820 0.00825 0.0082~ 0.00833 0.00833 0.00833 0.00831 0.0082~ 0.0082& 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.71008 0.71201 0.71311 0.71388 0.714~5 0.715&"1 0.71&72 0.717% 0.718"12 0.71"158 0.72047 0.7210~ 0.72155 
0 0.0033& 0.00274 0.00241 0.00220 0.001~2 0.00174 0.00151 0.00125 0.00107 0.000% 0.00082 0.00073 0.00.0&& 
OH 0.01085 0.01011 0.00%& 0.00~33 0.00887 0.00854 0.00807 0.00748 0.00702 0.00&70 0.00&2& 0.005"15 0.00572 
02 0.02238 0.02084 0.01~95 0.01~31 0.01843 0.01781 0.01&"15 0.0158~ 0.01508 0.01452 0.0137& 0.01324 0.01285 

CASE= & O/F= 14.&540 F/A~ 0.0&824 PERCENT FUEL = & .3881 PHI= 1.0000 
p. ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2"13."1 440."1 587.8 734.8 
T, DEG K 253&.0 2574.5 25%.4 2&11.7 2&32.7 2&47.3 2&&7.4 2&~1.8 2710.5 2723.3 2740.7 2752.7 27&1.& 
T. DEG F 4105.2 4174.4 4213.8 4241.3 427~.2 4305.5 4341.& 4385.& 441~.2 4442.2 4473.& 44~5 .1 4511 .2 
RHO, Glec &.742"-5 1.3323-4 1."1850-4 2.&342-4 3. ~2&0-4 5.211&-4 7.7704-4 1.2857-3 1.~180-3 2.5477-3 3.8023-3 5.0523-3 &.2~~0-3 
M, MOL HT 28.0&3 28.14& 28.1~3 28.22& 28.272 28.303 28.347 28.3~~ 28.43~ 28.4&7 28.504 28.52"1 28.54~ 
CP, CAlIlGIiKI 0.8330 0.777& 0.7477 0.7275 0.7003 0.&821 0.&575 0.&287 0.&073 0.5~30 0.5738 0.5&0~ 0.5514 
GAMMA lSI 1.1430 1.1481 1.1512 1.1534 1.15&& 1.1589 1.1&21 1.1&&2 1 .1&~5 1. 171~ 1.1752 1.1775 1 . 17~3 
SON VEL, MISEC ~2&.7 ~34 .4 ~38.~ ~42.0 ~4&.3 ~49.3 ~53.5 ~58.7 %2.7 %5.5 %~.3 ~71 . ~ ~73.'3 

MOLE FRACTIONS 
AR 0.0084& 0.00848 0.0084~ 0.00850 0.00852 0.00853 0.00854 0.0085& 0.00857 0.00858 0.0085~ 0.008&0 0.008&0 
CO 0.04108 0.03830 0.03&&2 0.03512 0.03371 0.03250 0.03070 0.028&2 0.02&~3 0.02574 0.02410 0.022~5 0,02208 
CO2 0.0878& 0.0~102 0.0~2~2 0.0~427 0.0%1~ 0.0~755 0.0~~47 0.1018& 0,10374 0.10505 0.10&87 0.10813 O,1090~ 
H 0.00371 0.002"13 0.00253 0.00228 0.001% 0.00175 0.0014~ 0.00121 0.00102 O.OOO~O 0.00075 0.000&& 0.000&0 
H02 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.0080& 0.00727 0.00&82 0.00&50 0.00e.07 0.00578 0.00537 0.00488 0.00452 0.00427 0.003~3 0.00370 0.00353 
H2O 0.1072'3 0.10~22 0.11031 0.11107 0.11210 0.11281 0.11378 0, 114~4 0,11582 o .11e.42 0.11722 0.11777 0.11818 
NO 0.00703 0.00717 0.00722 0.00724 0.0072& 0.00725 0.00723 0.0071e. 0.0070~ 0.00702 0.00&"10 0.00&81' 0,00&73 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 
N2 0.70474 0.70e.77 0.707~4 0.7087& 0.70~~0 0.710&~ 0.71180 0.7131& 0,71420 O. 714~3 0.715~3 0.71&&2 0.71715 
0 0.00322 0.002&1 0.0022~ 0.00208 0.00181 0.001&3 0.00140 0.00115 O,OOO~8 0.00087 0.00073 0.000e.4 0.00058 
OH 0.010~0 0.01014 0.00%7 0.00"133 0.00885 0.00851 0.00802 0,00740 0.00e.~2 a.00e.58 0.00e.12 0.0057~ 0.00554 
02 0.017&4 0.01&0~ 0.01518 0.01453 0.013e.3 0.01300 0.01212 0.01104 0.01020 0.00%3 0.00884 0.00831 0.007~0 



CASE= 2 O/F= 48.8467 F/A= 0.02047 PERCENT FUEL= 2.0062 PHI= 0.3000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 6.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 1167.3 1167.3 11&7.3 1167.3 1167.3 1167.3 1167.3 1167.3 1167.3 11&7.3 11&7.3 11&7.3 11&7.3 
T, DEG F 1641.5 1641.5 1&41.5 1&41.5 1641.5 1641.5 1641.5 1641.5 1641.5 1&41.5 1641.5 1&41.5 1641.5 
RHO, G/ec 1.5122-4 3.0244-4 4.5366-4 6.0488-4 ~.0732-4 1 .20~8-3 1.8146-33.0244-3 4.5366-3 6.0488-3 ~.0732-3 1 .20~8-2 1.5122-2 
M, MOL l-lT 28.970 28.~70 28.970 28.~70 28.~70 28.~70 28.~70 28.~70 28.~70 28.~70 28.970 28.~70 2" •. ~70 
CP, CAlli G II K I 0.2898 0.28<)8 0.28~8 0.28~8 0.28~8 0.28~8 0.28~8 0.28~8 0.2898 0.2898 0.28~8 0.28~8 0.28~8 
GAMMA lSI 1.3100 1.3100 1.3100 I. 31 00 1.3100 1.3100 1.3100 1.3100 1.3100 1.3100 1.3100 1.3100 1.3100 
sn~ VEL ,M/SEC &62.5 &62.5 662.5 662.5 662.5 &62.5 662.5 &62.5 662.5 662.5 662.5 662.5 662.5 

MOLE FRACTIONS 
AR 0.00914 0.00~14 0.00914 0.00914 0.00'l14 0.00914 0.00~14 0.00~14 0.00~14 0.00~14 0.00914 0.00914 0.00914 
CO2 0.04201 0.04201 0.04201 0.04~OI 0.04201 0.04201 0.04201 0.04201 0.04201 0.04201 0.04201 0.04201 0.04201 
H2O 0.03977 0.03977 0.03977 0.03<;77 0.03'377 0.03~77 0.03977 0.03977 0.03977 0.03977 0.03977 0.03~77 0.03977 
NO 0.00014 0.00014 ~.OOOI4 0.00014 0.00014 0,00014 0.00014 0.00014 0.00014 0.00014 0.00014 0.00014 0.00014 
N02 0.00000 0.00000 O.OOOOU 0.01)000 0.on000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 
N2 0.76530 0.76530 0.76530 0.76530 0.76530 0.76530 0.76530 0.7&52~ 0.7652~ 0.7652~ 0.7652~ 0.7652~ 0.76529 
02 0.14365 0.14365 0.14365 0.143&5 0.14365 0.14365 0.14365 0.14365 0.14365 0.14365 0.14365 0.14364 0.14364 

CASE= 2 O/F= 3&.&350 F/A= 0.02730 PERCENT FUEL= 2.6571 PHI= 0.4000 
P, ATM 0.5000 1.0000 1.5JGO 2.0000 3.0000 4.0000 6.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44. I 58.8 88.2 147.0 220.4 2~3.9 440.9 587.8 734.8 
T, DEG K 1385.7 1385.7 1385.7 1385.7 1385.7 1385.7 1385.7 1385.7 1385.7 1385.7 1385.7 1385.7 1385.7 
T, DEG F 2034.5 2034.5 2034.5 2034.6 2034.6 2034.6 2034.6 2034.6 2034.& 2034.& 2034.& 2034.& 2034. & 
RHO, G/ce 1.2740-4 2.5479-4 3.8219-4 5.0958-4 7.&437-4 1.0192-3 I .5287-3 2.547~-3 3.8218-3 5.0~58-3 7.&43&-3 1.0192-2 1.2739-2 
M, MOL WT 28. ~71 28.971 28.~71 28.~71 28.971 28.971 28.~71 28.971 28.~71 28.~71 28.~71 28.~71 28.971 
CP, CALlIG 11K I 0.3030 0.3029 0.3029 0.3029 0.3028 0.3028 0.3028 0.3028 0.3028 0.3028 0.3028 0.3028 0.3028 
GAMMA 151 1.2927 1.2928 1.2928 1.2928 1.2928 1 .2~2~ 1 .2~29 1 .2~2~ 1 .2~29 1.2~2~ 1 .2~29 1.292~ 1 .2~29 
SON VEL, MISEC 717.0 717.0 717.0 717.0 717.0 717.0 717.0 717.0 717.0 717.1 717.1 717.1 717. I 

MOLE FRACTIONS 
AR 0.00~08 0.00908 0.00~08 0.00908 0.00908 0.00908 0.00908 0.00~08 0.00~08 0.00908 0.00~08 0.00908 0.00908 
CO2 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 0.05554 
H2O 0.052&& 0.0526& 0.052&7 0.052&7 0.05267 0.05267 0.05267 0.05267 0.052&7 0.05267 0.05267 0.05267 0.05267 
NO 0.00055 0.00055 0.00055 0.00055 0.00055 0.00055 0.00055 o .0005~, 0.00055 0.00055 0.00055 0.00055 0.00055 
N02 O.OOOCO 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 
N2 0.76005 0.76005 0.76005 0.76005 0.76005 0.76005 0.76005 0.76005 0.76005 0.76005 0.76005 0.76005 0.76005 
OH 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
02 0.12210 0.12210 0.12210 0.122~0 0.12210 0.12210 0.12210 0.12210 0.12210 0.12209 0.12209 0.1220~ 0.1220~ 



CASE: OIF= 13.9%2 FIA: 0.071E>5 PERCENT FUEL: E>.E>8E>2 PHI: 1.0500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 E>.OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T, OEG K 2384.2 24".E> 242E>.7 2437.0 2451.0 24E>0.4 2473.0 2487.7 2498.4 2505.4 2514.E> 2520.5 2524.8 
T, OEG F 3831. '3 3881.1 3'308.4 3927.0 3952.0 3%9.0 3991.7 4018.1 4037.4 4050.1 40E>E>.E> 4077 . 3 4085.0 
RHO, GICC 7.23E>8-5 1 .4339-4 2.13')')-4 2.8432-4 4.2450-4 5.E>423-4 8.4282-4 1.3979-3 2.0895-3 2.77%-3 4.1570-3 5.5319-3 E>.9053-3 
M, MOL HT 28.31E> 28.375 28.407 28.429 28.458 28.478 28.505 28.53E> 28.558 28.573 28.592 28.E>04 28.E>13 
CP, CAlIlGIiKI 0.E>717 0.E>2E>9 0.E>02E> 0.58E>1 0.%38 0.5488 0.5285 0.504E> 0.48E>9 0.4749 0.4590 0.4484 0.440& 
GAMMA lSI 1.15&8 1.1&34 1.1E>75 1.1704 1.174& 1.1777 1.1821 1.1877 1.1'324 1.1'357 1.2004 1.2037 1.20&3 
SON VEL, MISEC 8'3'3.'3 '30&.7 '310.& '313.3 '317.1 91'3.7 '323.4 '327.9 '331.3 933.7 '33&.'3 '33'3.1 '340.8 

MOLE FRACTIONS 
AR 0.00850 0.00852 0.00853 0.00854 0.00855 0.00855 0.00856 0.00857 0.00858 0.00858 0.0085'3 0.00859 0.0085'3 
CO 0.0330& 0.03079 0.02'34'3 0.02P59 0.0273& 0.02&52 0.02537 0.02402 0.02303 0.02238 0.02152 0.020'37 0.02057 
CO2 0.10310 0.10565 0.10710 0.10811 0.10148 n. 11042 0.111&'3 0.1131'3 0.11429 0.11502 0.115% 0.11&58 0.11702 
H 0.001&8 0.0012'3 ~ .00110 0.000'38 0.00083 0.00073 0.000&2 0.0004'3 0.00041 0.0003& 0.00030 0.0002& 0.00024 
H2 0.00E>5'3 0.00598 0.005&:; 0.0~542 0.on512 0.004'31 0.004&5 0.00434 0.00412 0.003'37 0.0037'3 0.003E>7 0.00358 
H2O 0.11'331 0.12070 0.12147 0.12198 0.122&8 0.12315 0.12377 0.12449 0.12501 0.12535 0.12580 0.12E>09 0.12E>2'3 
NO 0.00341 0.00328 0.00317 0.0030'3 0.002% 0.0028E> 0.00271 0.0024'3 0.00231 0.00218 0.001'3'3 0.00185 0.00175 
N2 0.710E>7 0.71221 0.71307 O.713E>E> 0.71447 0.71502 0.71577 0.71&&5 0.71730 0.71773 0.71830 0.718E>8 0.718% 
a 0.00094 0.00070 0.00059 0.00051 0.00042 0.0003& 0.0002'3 0.00022 0.00017 0.00014 0.00011 0.00009 0.00008 
OH 0.005E>1 0.00497 0.00·1(,0 0.00434 0.00397 0.00372 0.00337 0.002% 0.002E>4 0.00243 0.00214 0.00195 0.00181 
02 0.00711 0.00590 0.00523 0.00477 0.0041& 0.00375 0.00320 0.00258 0.00214 0.00185 0.00149 0.00127 0.00111 

CASE: OIF: 13.3218 FIA: 0.0750E> PERCENT FUEL: E>.'3824 PHI: 1.1000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.'3 440.'3 587.8 734.8 
T, OEG K 2387.E> 2413.0 242&.& 2435.7 2447.& 2455.5 24E>5. E> 247&.7 2484.3 243'3.1 24'35.0 2498.& 2501.0 
T, DEG F 3838.0 3883.& 3908.2 3924.& 394&.0 3%0.1 3978.3 39'38.4 4012.1 4020.7 4031.2 4037.7 4042.2 
RHO, G/CC 7.1844-5 1 .4245-4 2.12&9-42.8271-4 4.2237-4 5.E>1E>'3-4 8.3970-4 1 .3'343-3 2.08&2-3 2.7773-3 4.1578-3 5.5372-3 E>.9158-3 
M, MOL HT 28.151 28.205 28.233 28.252 28.277 28.2'33 28.314 28.337 28.353 28.3&2 28.374 28.381 28.38& 
CP, CAlIlGllKI 0.&184 0.5880 0.5605 0.541'3 0.5172 0.500& 0.4789 0.4543 0.4372 0.42&3 0.4128 0.4044 0.398& 
GAMMA 151 1.1&25 1.1710 1.17&4 1.1803 1.18&0 1.1'301 1.1%1 1.203& 1.2094 1.2133 1.21GE> 1.2220 1.2245 
SON VEL, MISEC 905.4 912.7 '31&.9 919.8 923.9 92&.7 930.E> 935.2 938.& 940.9 943.9 945.8 947.1 

MOLE FRACTIONS 
AR 0.00843 0.00844 0.00845 0.0084& 0.00847 0.00847 0.00848 0.00848 0.00849 0.00849 0.00850 0.00850 0.00850 
CO 0.04221 0.04034 0.03'332 0.038E>2 0.03771 0.03710 0.03E>32 0.0354E> 0.03488 0.03451 0.03407 0.03381 0.033E>2 
CO2 0.09914 0.10127 0.10245 0.10323 0.10427 0.104% 0.10585 o .10E>82 0.10748 0.10790 0.10840 0.10870 0.10891 
H 0.00199 0.00154 0.00131 0.001' 7 0.00099 0.00088 0.00074 0.00059 0.00050 0.00044 0.0003E> 0.00032 0.0002'3 
H2 0.00894 0.0083E> 0.00805 0.00784 0.00758 0.00741 0.00719 0.00E>95 0.00E>80 0.00E>70 0.00E>59 0.00E>52 0.00E>47 
H2O 0.12204 G.1234E> 0.12422 0.12472 0.12539 0.12582 0.12E>39 0.12701 0.12744 0.12772 0.12805 0.1282E> 0.12841 
NO 0.002&3 0.00241 0.00227 0.00215 0.00199 0.00187 0.001E>9 0.00147 0.00129 0.00118 0.00102 0.00092 0.00084 
N2 0.704&E> 0.70E>11 0.70E>90 0.70743 0.70814 0.708E>1 0.70922 0.70990 0.71038 0.710E>8 0.71105 0.71129 0.71145 
0 0.00074 0.00052 0.00042 0.0003E> 0.00028 0.00023 0.00018 0.00012 0.0000'3 0.00007 0.00005 0.00004 0.00003 
0'4 0.00503 0.00434 0.00394 0.003E>E> 0.00327 0.00301 0.002E>E> 0.00224 0.00194 0.00174 0.00148 0.00132 0.00120 
02 0.0041'3 0.00321 0.002E>'3 0.00235 0.00191 0.001~4 0.00129 0.00094 0.00071 0.00058 0.00042 0.00034 0.00028 



CASE= 5 O/F= 48.84&7 F/A= 0.02047 PERCENT FUEL= 2.00&2 PHI" 0.3000 P P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 P 

T T, DEG K 1&&8.8 1&&9.0 1&&9.1 1&&9.1 1&&9.2 1&&9.3 1&£,9.3 1&&9.4 1&&'3.4 1&&9.5 1&&'3.5 1&&9.5 1&&9.5 T T, DEG F 2544.1 2544.5 2544.& 2544.8 2544.9 2545.0 2545.1 2545.2 2545.3 2545.3 2545.4 2545.4 2545.5 
RHO, GICC 1.0577-4 2.1152-4 3.1727-4 4.2301-4 &.3449-4 8.459&-4 1.2&89-3 2.1148-3 3.1721-3 4.2294-3 &.3440-3 8,458&-3 1.0573-2 R 
M, MOL WT 28.%8 28.%8 28.%8 28.%8 28.%9 28.%9 28.%9 28.%9 28.%9 28.%9 28.%9 28.970 28.970 M 
CP, CAlIlGllKI 0.3138 0.3134 0.3131 0.3130 0.3128 0.3127 0.3125 0.3124 0.3123 0.3122 0.3121 0.3120 0.3120 C 
GAMMA 151 1.2803 1.2807 1.2809 1.2811 1.2812 1.2813 1.2815 1.281& 1.2817 1.2818 1.2818 1.281'3 1.281'3 G 
SON VEL,H/SEC 783. I 783.3 783.3 783.4 783.5 783.5 783.& 783.& 783.7 783.7 783.7 783.7 783.7 5 

MOLE FRACTIONS M 
AR 0.00'314 0.00'314 0.00'314 0.00'314 0.00914 0.00"114 0.00914 0.00914 0.00'314 0.00'314 0.00914 0.00'314 0.00'314 A 
CO 0.00001 0.00001 0.00000 O.OO~QO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 C 
CO2 0.04200 0.04200 0.04200 0.04~OO 0.04200 0.04200 0.04200 0.04200 0.04201 0.04201 0.04201 0.04201 0.04201 C 

H2O 0.03%& 0.03%8 0.03%"1 0.03%9 0.03970 0.03"170 0.03"171 0.03"172 0.03"172 0.03972 O. 03973 0.03973 0.03973 H 
NO 0.00224 0.00224 0.00224 0.0~224 0.on2~4 0.00224 0.00224 0.00224 0.00224 0.00224 0.00225 0.00225 0.00225 HI 

N02 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00003 0.00003 0.00004 0.00004 H. 

N2 0.7&420 0.7&420 0.7~421 0.7&421 0.7&421 0.7&421 0.7&422 0.7&422 0.7&422 0.7&422 0.7&422 0.7&422 0.7&422 H. 

0 0.00002 0.00001 0.00001 G.OOOOI 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 NI 
N, OH 0.00020 0.00017 0.0001& 0.00014 0.00013 0.00012 0.00011 0.00010 0.00009 0.00008 0.00007 0.00007 0,0000& 
0 02 0.14254 0.14255 O.142S5 0.14255 0.14255 0.14255 0.1425b 0.1425£, 0.14255 0.14255 0.14255 0.14255 0.14254 01 

CASE= 5 O/F= 3& .&350 F/A= 0.02730 PERCENT FUEL= 2.&571 PHI= 0.4000 0, 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2"1.4 44.1 58.8 88.2 147.0 220.4 293."1 440.9 587.8 734.8 P T, DEG K 18&1.3 18&2.2 18&2.& 18&2.9 18&3.2 18&3.4 18&3.7 18&4.0 18&4.2 18&4.3 18&4.5 18&4.& 18&4.& 
T, DEG F 2890.& 2892.2 2893.0 2893.4 2894.1 2894.4 28'34.'3 2895.5 28"15.8 263&.0 28%.3 28%.5 28%.& P 

T RHO, G/CC 9.4818-5 1.895£,-4 2.8428-4 3.789"1-4 5.&839-4 7.5778-4 I .13&5-3 1.8939-3 2.8407-3 3.7873-3 5.&80&-3 7.5738-3 9.4&70-3 T M, MOL WT 28.%3 28.%5 28.%5 28.%& 28.%7 28.%7 28.%8 28,%8 28.%9 28.%"1 28.%9 28.'370 28.'370 
CP, CAlIlGllK1 0.3322 0.3301 0.3291 0.3285 0.3277 0.3273 0.32&7 0.32&0 0.325£, 0.3253 0.3250 0.3248 0.324& RI 
GAMMA 151 1 .2~27 1.2&42 1.2&50 1.2&54 1.21>&0 1.2&&4 1.2&1>8 1.2&73 1.21>71> 1.2&78 1.21>81 1.21>83 1.2&84 M 
SON VEL ,I1/SEC 821.4 822.1 822.4 822.1> 822.8 823.0 823.2 823.4 823.1> 823.& 823.8 823.8 823.9 CI 

GI 
MOLE FRACTIONS 51 

AR 0.00907 0.00908 0.00908 0.00908 0.00908 0.00908 0.00908 0.00908 0.00908 0.00908 0.00908 0.00908 0.00908 MI CO 0.00008 0.0000& 0.00005 0.00004 0.00004 0,00003 0.00003 0.00002 0.00002 0.00001 0,00001 0.00001 0.00001 
CO2 0.05544 0.05547 0.05548 0.05549 0.05550 0.05550 0.05551 0.05552 0.05552 0.05552 0.05553 0.05553 0.05553 Af 

H2 0.00002 0.00001 0.0000 I 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 CI 
H2O 0.0522& 0.05233 0.05231> 0.05238 0,05241 0.05243 0.05245 0.05248 0.05250 0.05251 0.05253 0.05254 0.05255 CI 
NO 0.00402 0.00403 0.00404 0.00404 0.00405 0.00405 0.00405 0.0040& 0.00401> 0.00401> 0.0040& 0.0040& 0.0040& H 
N02 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00003 0.00003 0.00004 0.00005 H; 

N2 0.7580'3 0.75813 0.75815 0.75811> 0.75818 0.75818 0.75820 0.75821 0.75822 0.75822 0,75823 0.75823 0.75823 H; 

0 0.00010 0.00007 0.00001> 0.00005 0.00004 0.00004 0.00003 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 NI 
OH 0.0007~ 0.000&4 0.00058 0.00054 0.0004"1 0.00045 0.00041 0.00031> 0.00033 0.00031 0.00028 0.0002& 0,00024 N; 
02 0.12014 0,12017 0.12019 0.1201'3 0.12021 0.12021 0.12022 0,12023 0.12023 0.12023 0.12024 0.12024 0.12023 0 

Of 
0; 



CASE= E. O/F= 13.'35E.2 F/A= 0.071E.5 PERCENT FUEL= E..E.8E.2 PHI= 1.0500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 E..OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44. I 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T, DEG K 2547.5 258E..7 2E.0'3.0 2E.24.5 2E.45.8 2E.E.0.7 2E.81.0 2705.7 2724.4 2737.3 2754.7 27E.E..5 2775.4 
T, DEG F 4125.8 41%.3 423E..4 42E.4.3 4302.8 432'3.5 43E.E. .1 4410.5 4444.3 44E.7.4 44'38.7 4520.0 453E..0 
RHO, G/CC E..E.781-5 1.31'34-4 1 .'3E.55-4 2.E.082-4 3.8871-4 5.15'37-47.E.'327-4 1.2728-3 1.8'387-3 2.5221-3 3.7E.42-3 5.0018-3 E.. 23E.3-3 
M, MOL WT 27.'320 28.004 28.052 28.085 28.131 28.1E.2 28.20E. 28.258 28.2'38 28.325 28.3E.2 28.387 28.405 
CP, CALlIGIIKI 0.8447 0.7870 0.75% 0.7344 0.70E.0 0.E.8E.7 o.E.E.Oe 0.E.302 0.E.074 0.5'320 0.5713 0.5573 0.54E.'3 
GAMMA 151 1.1427 1.147'3 1.1511 1.1534 1.1%7 1.15'30 1.1E.24 1.1E.E.8 1.1703 1.1728 1.17b4 1.17'30 1.1810 
SON VEL, MISEC 931.1 '338.9 '343.5 '34E..E. 951.1 954.2 '358.5 %3.8 %7.'3 '370.7 '374.7 '377.4 '37'3.5 

MOLE FRACT IONS 
AR 0.0083'3 0.00841 0.00843 0.00844 0.00845 0.0084E. 0.00847 0.00849 0.00850 0.00851 0.00852 0.00853 0.00853 
CO 0.04848 0.04584 0.04425 0.04" I 0.04148 0.04032 0.038E.'3 0.03E.E.5 0.03505 0.033'33 0.0323'3 0.03133 0.03053 
CO2 0.08577 0.08882 0.0'30E.4 0.091'34 0.09379 0.0'3510 0.0%'34 0.0'3'323 0.10102 0.10227 0.103'3'3 0.10517 0.10E.0E. 
H 0.00433 0.00345 0.00300 0.00271 0.00234 0.00211 0.00181 0.00148 0.0012E. 0.00112 0.000'34 0.00083 0.0007E. 
H02 0.00000 0.00000 0.00000 O.O()OOO 0.0()Ou0 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00'3'37 0.00912 0.008E.4 0.00831 0.00785 0.00753 0.00710 0.00E.58 0.00E.19 0.00593 0.00557 0.00533 0.0051E. 
H2O 0.11024 0.11231 0.11348 0.11429 0.11540 0.11E.1E. 0.11720 0.11845 0.11939 0.12003 0.1208'3 0.12147 0.12190 
NO 0.00E.2E. 0.00E.31 0.00E.30 G.00E.28 0.OOE.22 0.00E.17 0.00E.07 0.005'30 0.00574 0.00%1 0.00540 0.00524 0.00510 
N2 0.E.'3927 0.7013E. 0.70257 0.70342 0.704E.0 0.70542 0.70E.% 0.707% 0.70'304 0.70'37'3 0.71082 0.71153 0.7120E. 
0 0.002'3'3 0.0023'3 0.002(,8 0.00188 0.001E.2 0.00145 0.00123 0.000'3'3 0.00083 0.00072 0.0005'3 0.00052 0.0004E. 
OH 0.01071 0.00991 0.00'342 0.00'307 0.008% 0.0081'3 0.007E.7 0.00702 0.00E.51 0.00E.15 0.00%5 0.00530 0.00504 
02 0.01358 0.0120E. 0.01118 0.010% 0.00'370 0.00'30'3 0.0082E. 0.00724 0.00E.47 0.005'34 0.00523 0.00475 0.00440 

CASE= E. O/F= 13.3218 F/A= 0.0750E. PERCENT FUEL= E..'3824 PHI = 1.1000 
P, ATM 0.5000 1.0000 1.500 2.0000 3.0000 4.0000 E..OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 233.'3 440.'3 587.8 734.8 
T, DEG K 2554.5 25'33.5 2E.15.E. 2E.30.'3 2E.51.'3 2E.E.E..3 2E.8E..0 270'3.7 2727.3 273'3.3 2755.2 27E.5.8 2773.7 
T, DEG F 4138.4 4208.E. 4248.4 4275.'3 4313.7 433'3.7 4375.2 4417.7 444'3.5 4471.0 44'3'3.7 4518.8 4532.'3 
RHO, G/ec E..E.240-5 1.3088-4 1.'34'3'3-4 2.5877-4 3.8570-45.1203-4 7.E.355-4 1.2E.37-3 1.8858-3 2.50%-3 3.7411-3 4. '3728-3 E..201'3-3 
M, MOL HT 27.770 27.853 27.'300 27.'332 27.'377 28.007 28.04'3 28.0'38 28.135 28.1E.0 28.1'33 28.215 28.231 
CP, CAL/lGIIKI 0.8387 0.7774 0.743'3 0.7212 0.E.'305 O.E.E.% 0.E.414 0.E.077 0.5825 0.%54 0.5423 0.52&8 0.5151 
GAMMA 151 1.143'3 1.14% 1.1531 1.15% 1.15'33 1.1E.20 1.1&5'3 1.1711 1.1754 1.1785 1.1830 1.18&3 1.18'30 
SON VEL. M/SEC '335.3 '343.4 '348.0 '351.3 '355.'3 '35'3.1 %3.5 %'3.0 '373.3 '37E..3 '380.4 '383.3 '385.5 

MOLE FRACTIONS 
AR 0.00831 0.00834 0.00835 0.0083E. 0.00838 0.0083'3 0.00840 0.00841 0.00842 0.00843 0.00844 0.00845 0.00845 
CO 0.0%30 0.053'30 0.0524E. 0.05142 0.04'3'37 0.048'34 0.0474'3 0.04572 0.04435 0.04341 0.04215 0.0412'3 0.040E.& 
CO2 0.08313 0.085% 0.087E.3 0.088J3 0.0'3051 0.091&'3 0.0'3334 0.0'3537 0.0%'32 0.0'37'38 0.0'3~41 0.10038 0.1010'3 
H 0.004'33 0.003'35 0.00345 0.00313 0.00271 0.00245 0.00211 0.00173 0.00148 0.00132 0.00112 0.000'3'3 0.000'10 
H2 0.0121'3 G .01132 0.01083 0.0104'3 0.01002 0.00'370 0.00'327 0.00875 0.00837 0.00811 0.00777 0.00755 0.0073'3 
H2O 0.11287 0.11505 0.11E.28 0.11713 0.11828 0.11'308 0.1201E. 0.12145 0.12241 0.12305 0.123'31 0.12448 0.124'30 
NO 0.0054& 0.00541 0.00534 0.00527 0.0051E. 0.0050E. 0.0048'3 o .004E.4 0.00441 0.00423 0.003% 0.0037E. 0.003E.0 
N2 0.&'33E.'l 0.E.'357'3 0.E.9700 0.E.9785 0.&9'302 0.&'3'383 0.700% 0.70233 0.70337 0.70408 0.70504 0.70%9 0.7%18 
0 0.002&7 0.00210 0.00181 O.OOIE.l 0.00137 0.00121 0.00101 0.00079 0.000&4 0.00055 0.00044 0.00037 0.00032 
OH 0.01030 0.00944 0.00892 0.00854 0.00800 O.OOn.l 0.0070& 0.00E.3& 0.00582 0.00544 0.004'31 0.00455 0.00428 
02 0.0101E. 0.00874 0.007'33 0.00737 0.00&59 0.00E.05 0.00532 0.00445 0.00382 0.0033'3 0.00284 0.00248 0.00222 



CASE: 2 O/F: 29.3080 F/A: 0.03412 PERCENT FUEL: 3.2995 PHI: 0.5000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.9 440.9 587.8 734.8 
T, DEG K 1589.8 1589.9 1590.0 1590.0 1590.1 1590.1 1590.1 1590.2 1590.2 1590.2 1590.3 1590.3 1590.3 
T, OEG F 2402.0 2402.2 2402.3 2402.4 2402.4 2402.5 2402.& 2402.& 2402.7 2402.7 2402.8 2402.8 2402.8 
RHO, GICC 1 .1104-4 2.2207-4 3.3309-4 4.4411-4 &.&&15-4 8.8818-4 1.3322-3 2.2204-3 3.3305-3 4.4',0&-3 &.&&09-3 8.8811-3 1.1101-2 
M, MOL WT 28.972 28.972 28.972 28.972 2f.972 28.972 28.973 28.973 28.973 28.973 28.973 28.973 28.973 
Cp, CAlli Gil K I 0.31&2 0.3159 0.3158 0.3157 0.3155 0.3155 0.3154 0.3152 0.3152 0.3151 0.3151 0.3150 0.3150 
GAMMA lSI 1.2773 1.277& 1.2778 1.2778 1.2780 1.2780 1.2781 1.2782 1.2783 1.2783 1.2784 1.2784 1.2784 
SON 'fEL,MISEC 7&3.4 7&3.5 7&3.& 7&3.& 7&3.& 7&3.7 7&3.7 7&3.7 7&3.8 7&3.8 7&3.8 7&3.8 7&3.8 

MOLE FRACT IONS 
AR 0.00902 0.00'l02 0.00'l02 0.00'l02 O.00Q02 0.00'l02 0.00'l02 0.00'l02 0.00'l02 0.00'l02 0.OO-,j02 0.00'l02 0.00'l02 
CO O.OOOO! O.JOOOO O. OOI)'iJ o.oonQO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.0&88~ 0.0&8'l0 0.0&890 0.0&890 0.0&8'l0 0.0&8'l0 0.0&8'l0 0.0&8'l0 0.0&8'l0 0.0&8'l0 0.0&8'l0 0.0&8'l0 0.0&8'l0 
H2O 0.0&534 0.Ob535 0.0&53& 0.0&53E. 0.0&537 0.0&537 0.0&537 0.0&538 0.0&538 0.0&538 0.0&53'l 0.0&53'l 0.0&53'l 
NO 0.00135 0.00135 0.00135 0.01l135 0.on1,5 0.00135 0.00135 0.00135 0.00135 0.00135 0.00135 0.00135 0.00135 
N02 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00003 
N2 0.754&5 0.754&5 0.754E>5 0.754&5 0.754&& 0.754&& 0.754&& 0.754&& 0.754&& 0.754&& 0.754&& 0.754&& 0.754&& 
a 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00013 0.00011 0.00010 0.0000'l 0.0000'l 0.00008 0.00007 0.0000& 0.0000& 0.00005 0.00005 0.00005 0.00004 
02 0.100&0 0.100&1 0.10J&1 0.100&1 0.100&1 0.100&1 0.100&1 0.100&1 0.100&1 0.100&1 0.100&1 0.100&1 0.100&0 

CASE: 2 O/F: 24.4233 F/A: 0.040'l4 PERCENT FUEL: 3. 'l334 PHI: 0.&000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, P:;IA 7.3 14.7 22.0 2'l.4 44.1 58.8 88.2 147.0 220.4 2'l3.'l 440.'l 587.8 734.8 
T, OEG K 1780.5 1781.1 1781.3 1781.5 1781.7 1781.9 1782.1 1782.3 1782.4 1782.5 1782.& 1782.& 1782.7 
T, OEG F 2745.2 274&.2 274&.7 2747.0 2747.4 2747.7 2748.0 2748.4 2748.& 2718.7 2748.'l 274'l.0 2749.1 
RHO, GICC 'l. 'l141-5 1 . 'l822-4 2. 'l730-4 3. %3&-4 5.'l447-4 7.9258-~ 1.1888-3 1.'l811-3 2.'l714-3 3.%18-3 5.'l424-3 7. 'l22'l-3 'l.'l034-3 
M, MOL WT 28.%9 28.970 28.'l71 28.'l71 28.'l72 28.'l72 28.'l72 28.'l73 28.'l73 28.'l73 28.'l73 28. 'l74 28. 'l74 
CP, CALIIGIIKI 0.3322 0.3307 0.3300 0.32% 0.32'l0 0.3287 0.3283 0.3278 0.3275 0.3273 0.3271 0.32&'l 0.32&8 
GAMMA lSI 1 .2~18 1.2&2'l 1.2&35 1.2&38 1.2&42 1.2&45 1.2&48 1.2&52 1.2&54 1.2&55 1.2&57 1.2&58 1.2&5'l 
SON VEL, MI SEC 803.0 803.5 803.7 803.8 804.0 804.1 804.3 804.4 804.5 804.& 804.7 804.7 804.7 

MOLE FRACTIONS 
AR 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 0.008% 
CO 0.00007 0.00005 0.00004 0.00003 0.00003 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 
CO2 0.08200 0.08203 0.08204 0.08204 0.08205 0.0820& 0.0820& 0.08207 0.08207 0.08207 0.08207 0.08208 0.08208 
H2 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2O 0.077&'l 0.07774 0.07777 0.07178 0.07780 0.07781 0.07783 0.07785 0.0778& 0.07787 0.07788 0.0778'l 0.07790 
NO o .0024'l 0.0024'l 0.0024'l 0.00250 0.00250 0.00250 0.00250 0.00250 0.00250 0.00251 0.00251 0.00251 0.00251 
N02 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00003 
1'12 0.74'l05 0.74'l08 0.74'l09 0.74'l10 O. 74'l1 1 0.74'l12 0.74'l13 0.74'l13 0.74914 0.74914 0.74'l15 0.74'l15 0.74'l15 
0 0.00004 0.00003 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 
OH 0.00051 0.00043 0.0003'l 0.00037 0.0003J 0.00031 0.00028 0.00025 0.00022 0.00021 0.0001'l 0.00017 0.0001& 
02 0.07'l1& 0.07'l17 0.07'l18 0.07'l18 0.07'l19 0.07'l19 0.07'l20 0.07920 0.07920 0.07'l20 0.07'l20 0.07'l20 0.07920 



CASE= 3 OIF= 12.742[, FIA= 0.07848 PERCENT FUEL= 7.27[,[, PHI = 1.1500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 [,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, oEG K 2380.5 2402.0 2413.1 2420.2 242~.2 2434. ~ 2442.0 244~.4 2454.3 2457.2 24[,0.7 24[,2.8 24[,4.3 
T, oEG F 3825.1 38[,3. ~ 3883.8 38%.[, 3~12.'l 3~23. 1 3~35. ~ 3~4~.2 3~58.0 3%3.3 3%~.[' 3~73.4 397[,.0 
RHO, GICC 7.158[,-5 1.4212-4 2.1237-4 2.8248-4 4.2242-4 5.[,214-4 8.4120-4 1 .3~85-3 2.0943-3 2. 78~7-3 4.17%-3 5.5[,88-3 [,.9577-3 
M, MOL WT 27.%[, 28.011 28.034 28.049 28.0[,7 28.079 28.0~4 28.109 28.118 28.124 28.131 28.13& 28.138 
CP, CAlli G I I K I 0.5808 0.5295 0.5029 0.485[, 0.4[,35 0.4495 0.4321 0.4139 0.4021 0.3~4~ 0.38[,5 O.3 P 't; 0.3781 
GAMMA IS I 1.173[, 1.1845 1. 1911 1.1')58 1.2025 1.2070 1.2132 1.2203 1.2253 1.2285 1.2325 1 . '~::4° 1.23[,[, 
SON VEL,MISEC ~11 .3 919.0 923.3 92['.2 ~30.2 932.~ 93[,.4 940.3 943.0 944.7 94[,.8 94,~ .0 948.9 

MOLE FRACTIONS 
AR 0.00835 0.0083[, 0.00837 0.00837 0.00838 0.00838 0.00838 0.00839 0.00839 0.00839 0.00840 0.00840 0.00840 
CO 0.05230 0.05099 0.05031 0.04 Q 87 0.04932 0.048')8 0.048% 0.04812 0.04784 0.047[,8 0.04748 0.04737 0.04729 
CO2 0.09403 0.0~558 0.0%37 0.0%69 0.0~753 D.0~7~4 0.0')844 0.09895 0.0')')28 0.0')')48 0.0~971 0.09')85 0.09,)~4 
H 0.00222 0.00171 ~.00145 0.00129 0.0010') 0.000% 0.00081 0.000[,4 0.00053 0.00047 0.0003~ 0.00034 0.00030 
H2 0.011')2 0.01143 0.0111<; 0.0' 103 0.0'004 0.01072 0.01058 0.01043 0.01034 0.01028 0.01022 0.01018 0.0101[, 
H2O 0.12409 0.12542 0.12[,11 0.12[,55 0.12712 0.12748 O. 127~3 0.12841 0.12873 0.12892 0.12')16 0.12')30 0.12940 
NO 0.00189 0.001[,5 0.00150 0.0013') 0.00123 0.00113 0.000')8 0.00082 0.00070 0.000[,2 0.00052 0.0004[, 0.00042 
N2 0.[,')817 0.[,9')42 0.70007 G. 7004~ 0.70103 0.70137 0.70181 0.70227 0.70257 0.7027[, 0.70298 0.70312 0.70321 
0 0.00052 0.00035 0.00027 0.00022 0.0001[, 0.00013 0.00010 0.0000[, 0.00005 0.00004 0.00002 0.00002 0.00002 
OH 0.00424 0.00353 0.003,3 0.0028[, 0.0024') 0.00225 0.00193 0.00158 0.00134 0.00118 O.OOO')~ 0.00087 0.0007~ 
02 0.0022[, 0.00158 0.00125 0.00104 0.00080 0.000[,5 0.00048 0.00032 0.00023 0.00018 0.00013 0.00010 0.00008 

CASE= OIF= 12.2117 FIA= 0.08189 PERCENT FUEL= 7.%')1 PHI= 1.2000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 [,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22 .0 2').4 44.1 58.8 88.2 147.0 220.4 2,)3.~ 440.~ 587.8 734.8 
T, oEG K 23[,3.[' 2380.5 2388.8 23,)4.0 2400.4 2404.3 240').1 2414.0 2417.2 24,~.0 2421.3 2422.[, 2423.5 
T, oEG F 3794.7 3825.3 3840.2 384').5 38[,1.0 38[,8.1 387[,.7 3885.5 38~1.2 38,)4.[' 38')8.[, 3~01 .0 3')02.7 
RHO, GICC 7.1578-5 1 .4232-4 2.128[,-4 2.8331-4 4.2403-4 5.['4E,2-4 8.4554-4 1.40['~-3 2.1080-3 2.808')-3 4.2102-3 5.[, 110-3 7.0115-3 
M, MOL WT 27.7[,5 27.800 27.817 27.828 27.841 27.84') 27.858 27.8[,8 27.875 27.878 27.883 27.88[, 27.887 
CP, CAlli G I I K I 0.5<03 0.47[,1 0.4547 0.4413 0.4251 0.4151 0.4031 0.3~13 0.3837 0.37')2 0.3740 0.370~ 0.3[,88 
GAMMA lSI 1.1882 1.2004 1.2072 1.2118 1.2180 1.2220 1.2270 1.232E, 1.23[,2 1.2385 1.24 ;2 1 .242~ 1.2440 
SON VEL, MI SEC ~17. 1 924.5 ~28.4 ')31.0 ')34.4 ~3E,.[' ,)3,).} ')42.2 ~44. 1 ~45.3 ~4E,.7 ~47.5 ')48.1 

MOLE FRACTIONS 
AR 0.0082[, 0.00827 0.00828 0.00828 0.00828 0.0082') 0.0082~ 0.0082~ 0.0082~ 0.0082') 0.00830 0.00830 0.00830 
CO o .0E,30 1 0.0[,224 0.0[,187 0.0[,1[,4 0.0E,137 0.0E,120 0.0[,101 0.0[,081 O.OE,O['~ 0.0E,0E,2 0.0E,054 0.0[,049 0.0&04[, 
CO2 0.0880') 0.08~05 0.08~51 0.08~80 0.0~015 0.0~035 O.O,)OE,O 0.0~085 0.0~101 0.0')110 0.0')120 0.0')127 0.0~131 
H 0.00234 0.00178 0.00150 0.00133 o 00112 0.000~8 0.00082 0.000E,5 0.00053 0.00047 0.00038 0.00034 0.00030 
H2 0.015E,1 0.0152E, 0.01510 0.01500 0.01488 0.01481 0.01473 0.014E,5 0.014E,0 0.01457 0.01453 0.01451 0.01450 
H2O 0.12533 0.12E,47 0.12704 0.12740 0.12785 0.12813 0.12e47 0.12882 0.12~05 0.12,)1~ 0.12~35 O. 12~45 0.12~52 
NO 0.00128 0.0010E, 0.000~3 0.00085 0.00073 O.OOOE,E, O.OOu% 0.00045 0.00038 0.00034 0.00028 0.00024 0.00022 
N2 0.E,~125 0.E,~223 0.E,,)272 0.E,~303 0.E,,)342 0.E,,)3E,5 0.E,,)3,)4 0.E,~424 0.E,~444 0.E,~4% 0.E,~470 0.[,')478 0.['~484 
0 0.00031 0.00021 0.00015 0.00012 0.0000') 0.00007 0.00005 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 
OH 0.00337 0.00270 0.00234 0.00211 0.00180 0.001E,1 0.0013E, 0.OQ10~ 0.000')1 0.00080 O.OOOE,[' 0.00058 0.00052 
02 0.00112 0.00072 0.000',4 0.00043 0.00032 0.00025 0.00018 0.00011 0.00008 0.0000[, 0.00004 0.00003 0.00003 



CASE= 5 O/F= 2~.3080 F/A= 0.03412 PERCENT FUEL= 3.2~~5 PHI= 0.5000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 E..OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 203E..3 203~.4 2041.0 2041 .~ 2043.1 2043.8 2044.7 2045.7 204E..4 204E..8 2047.3 2047.7 2047.~ 
T, DEG F 3205.E. 3211.3 3214.0 3215.7 3217.8 321~.2 3220.8 3222.E. 3223.8 3224.5 3225.5 322E..l 322E..5 
RHO, G/CC e.E.E.0~-5 1 . 72~~-4 2.5~32-4 3.45E.2-4 5.1818-4 E..~0E.~-4 1.035E.-31.7253-3 2.5873-3 3.44~1-3 5.172E.-3 E..8~5~-3 8.E.1~0-3 
M, MOL WT 28.~43 28.%0 28.~53 28.~55 28.~57 28.%~ 28.%1 28.%3 28.%4 28.%5 28.%E. 28.%7 28.%7 
CP, CAlli G I I K I 0.3E.23 0.3554 0.3522 0.3502 0.3477 0.34E.2 0.3443 0.3423 0.3410 0.3402 0.33~2 0.3385 0.3381 
GAMMA I S I 1.240~ 1 .244~ 1 .24E.~ 1.2482 1 .24~7 1.2507 1.251~ 1.2532 1.2541 1.254E. 1.2553 1.2557 1.2%0 
SON VEL, HI SEC 852.0 853. ~ 854.~ 855.5 8%.2 8%.7 857.3 857.~ 858.3 858.E. 858.~ 85'3.1 85'3.2 

MOLE FRACT IONS 
AR 0.00'301 0.00'301 0.00'301 0.00'301 O.OO~OI 0.00~01 0.00'301 0.00'301 0.00'301 0.00~02 0.00'302 0.00~02 0.00~02 
CO 0.00054 0.0003~ 0.00033 O.00n1'3 0.00024 0.00020 0.00017 0.00013 0.00011 0.0000'3 0.00008 0.00007 O.OOOOE. 
CO2 0.0E.82~ 0.0E.845 0.0E.853 0.0E.857 0.0E.8E.3 0.0E.8E.E. 0.0E.870 0.0E.875 0.0E.877 0.0E.87'3 0.0E.881 0.0E.882 0.0E.883 
H 0.00003 0.00002 ~ .00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00000 0.00000 O.OOOOU O.onooo 0.onOO0 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00011 0.00008 0.00007 O.OOOOE. 0.00005 0.00004 0.00003 0.00003 0.00002 0.00002 0.00002 0.00001 0.00001 
H2O o .0E.424 0.0E.443 0.0~453 0.tJE.45'3 0.0E.4E.7 0.0E.473 0.0E.47'3 0.0E.487 0.0E.4'32 0.0E.4% 0.0E.500 0.0E.503 0.0E.505 
NO 0.005'37 0.00E.02 0.00E.05 G.OOE.OE. 0.00E.08 0.00E.0'3 O.OOE.ll 0.00E.12 0.00E.14 0.00E.14 0.00E.15 0.00E.1E. o .OOE. 1 E. 
N02 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00003 0.00003 0.00004 0.00004 
N2 0.7515'3 0.75173 0.75'00 0.75184 0.7518~ 0.751~2 0.751% 0.75201 0.75204 0.75205 0.75208 0.7520~ 0.75210 
0 0.0003~ 0.00028 0.00023 0.00020 0.00017 0.00014 0.00012 O.OOOO~ 0.00008 0.00007 0.00005 0.00005 0.00004 
OH 0.001% 0.001E.7 0.00152 0.00142 0.00130 0.00121 0.00110 0.OOO~7 0.00098 0.00082 0.00075 O.OOOE.~ O.OOOE.E. 
02 0.0~787 0.0~7~0 0.0~7'32 0.0'37'33 0.0'37'34 0.0'37'35 0.0'37'37 0.0'37'3'3 0.0'3800 0.0'3800 0.0'3801 0.0'3802 0.0'3802 

CASE= 5 O/F= 24.4233 F/Ao 0.040'34 PERCENT FUEL= 3.'3334 PHI= O.E.OOO 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 E..OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T, DEG K 2188.1 21%.4 2200.5 2203.1 220E..3 2208.4 2210.'3 2213.7 2215.5 221E..7 2218.1 221'3.0 221'3.7 
T, DEG F 3478.8 34~3 .8 3501.1 3505.8 3511.7 3515.3 3520.0 3524. ~ 3528.2 3530.3 3532.~ 3534.E. 3535.7 
RHO, G/CC 8.04%-5 1 .E.040-4 2.4023-4 3.1~'3'3-4 4.7'33'3-4 E..38E.'3-4 '3.5710-4 1 .5~35-3 2.388E.-3 3.1834-3 4.7725-3 E..3E.11-3 7.'34'35-3 
H, MOL WT 28.8'31 28.'30'3 28.'318 28.'323 28.'330 28.'334 28.'340 28.'34E. 28.'350 28.'352 28.'3~5 28.'357 28.'358 
CP, CAlli G I I K I 0.4170 0.3~~7 0.3'314 0.38E.2 0.37'37 0.37% 0.370E. 0.3E.54 0.3E.l'3 0.35'37 0.3570 0.3554 0.3542 
GAMMA IS I 1.2138 1 .220~ 1.2247 1.2271 1.2302 1.232.? 1.2348 1.237E. I .23~5 1.2407 1.2422 1.2431 1.2438 
SON VEL, H/SEC 874.2 878.2 880.2 881.E. 883.2 884.3 885.E. 887. I 888.1 888.7 88~.5 8'30.0 8'30.3 

MOLE FRACTIONS 
AR 0.008~3 0.008~4 0.008~4 0.008~4 0.008~5 0.008'35 0.008'35 0.008~5 0.00895 0.00895 0.008'35 0.008% 0.008'35 
CO 0.00223 0.001E.9 0.00142 0.0012E. 0.00105 0.00093 0.00077 O.OOOE.l 0.00050 0.00044 0.0003E. 0.00032 0.0002'3 
CO2 0.07%2 0.08022 0.08051 0.080E.'3 0.080'31 0.08105 0.08122 0.08140 0.08151 0.08158 0.081E.7 0.08172 0.0817E. 
H 0.00015 0.00010 0.00007 O.OOOOE. 0.00005 0.00004 0.00003 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 
H02 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00041 0.00030 0.0002E. 0.00023 0.00019 0.00017 0.00014 0.00011 O.OOOO~ 0.00008 O.OOOOE. O.OOOOE. 0.00005 
H2O 0.07534 0.0757E. 0.075'38 0.07E.12 0.07E.31 0.07E.43 0.07E.58 0.Olb7E. 0.07E.88 0.07E.% o .0770E. 0.07713 0.07718 
NO 0.007E.0 0.00775 0.00782 0.0078E. 0.007~2 0.007'35 0.00800 0.00805 0.00808 0.00810 0.00813 0.00814 0.0081E. 
N02 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00003 0.00003 0.00004 0.00004 
N2 0.74448 O.7448E. 0.74505 0.74517 0.74532 0.74542 0.74553 0.74%E. 0.74574 0.7457'3 0.7458E. 0.745'30 0.745'32 
0 0.00097 0.00073 O.OOOE.I 0.00053 0.00045 0.0003'3 0.00032 0.0002E. 0.00021 0.00018 0.00015 0.00013 0.00012 
OH 0.00387 0.00338 0.00311 0.002'32 0.002E.8 0.00252 0.00230 0.00205 0.00187 0.00175 0.0015'3 0.00148 0.00141 
02 0.07E.3'3 0.07E.27 0.07E.23 0.07E.20 0.Olb17 0.07E.15 0.07E.14 0.07E.12 0.'J7E.12 0.07E.12 O.Olbll 0.07E.1I 0.07E.II 



CASE: (, O/F: 12.742(, F/A: 0.07848 PERCENT FUEL: 7.27(,(, PHI: 1.1500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 (,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'l.4 44.1 58.8 88.2 147.0 220.4 2'l3.'l 440.'l 587.8 734.8 
T, DEG K 255(,.'l 25'l4. 'l 2(,1('.2 2(,30.8 2(,50.7 2(,(,4.2 2(,82.4 2703.7 271'l.3 272'l.b 2743.0 2751.7 2758.0 
T, DEG F 4142.7 4211.1 424'l.4 4275.7 4311.5 4335.8 43b8.(, 4407.0 4435.1 4453.b 4477.7 44'l3.3 4504.b 
RHO, G/CC (,.5803-5 1.3JO('-4 1 .'l381-4 2.572b-4 3.8357-4 5.0'l35-4 7.5'l88-4 1.2585-3 1.87'l0-3 2.4'l78-3 3.7321-3 4.'lb35-3 b.l'l30-3 
M, MOL IH 27.b12 27.(''l2 27.737 27.7b8 27.810 .?7 . 838 27.87(, 27.'l20 27. 'l52 27.'l73 28.001 28.018 28.031 
CP, CALl1GIIKI 0.8148 0.74'l4 0.7135 0.('8'l1 0.b5('1 0.b33(' o .b034 0.5b7b 0.5412 0.523b 0.5004 0.A852 0.4741 
GAMMA 151 1.14(,7 1.1532 1.1573 1.1(,03 1.1(,47 1.lb80 1.1728 1.17'l2 1.1845 1.1884 1.1'l3'l 1.1'l7'l 1.200'l 
SON VEL,MISEC 'l3'l.b 'l47 . 'l 'l52.7 'l%.0 %0.7 %4.1 %8.7 'l74.4 'l78.8 'l81.'l 'l8(,.1 'J8'l.0 '1'11.2 

MOLE FRACT IONS 
AR 0.00824 0.0082(, 0.00828 0.0082'l 0.00830 0.00831 0.00832 0.00833 0.00834 0.00835 0.0083b 0.0083(, 0.00837 
CO 0.0(,448 0.0(,240 0.Ob117 o.o(,n)o 0.05'l08 0.05823 0.0570(, 0.05%b 0.054(,2 0.053'l2 0.05301 0.05242 0.051'l'1 
CO2 0.07'l'l'l 0.Oe24'l 0.083% 0.084'1'l 0.08(,43 0.08743 0.0887'l 0.0'l043 0.0'llb4 0.0'l244 0.0'l350 0.0'l418 0.0'l4b8 
H 0.0054'l 0.00441 0.0038b 0.00350 0.00304 0.00274 0.0023b 0.001'l4 0.001b5 0.00147 0.00125 0.00111 0.00101 
H2 0.01478 o .013'l3 o .0134~ 0.0 1 312 0.0 1 '2(,1 0.0123b 0.011'l5 0.01148 0.01113 0.010'l1 0.010b2 0.01044 0.01031 
H2O 0.11512 0.11737 0.118b3 0.11'l50 0.120(,7 0.12147 0.12255 0.12381 0.12474 0.12535 0.12(,14 0.12bbb 0.12704 
NO 0.004b4 0.00450 0.00438 0.00428 0.00412 0.003'l8 0.00377 0.00347 0.00321 0.00302 0.00275 0.00255 0.00240 
N2 0.('87'l5 0.b'l002 0.b'l120 0.b'l202 0.b9315 0.(''l3'l2 0.b'l4'l7 0.b%23 0.(''l71b 0.b'l778 0.(''l8bO 0.(''l'l14 0.b'l'l54 
0 0.00230 0.0017b 0.00149 0.00132 0.0010'l 0.000'l5 0.00077 0.00058 0.0004b 0.0003'l 0.00030 0.00024 0.00021 
OH O.OO%b 0.00875 O.OOJ,'l o .0077'l 0.00721 0.00(,80 0.00b23 0.00551 0.004'l5 0.0045b 0.00404 0.003b'l 0.00343 
02 0.00735 0.00(,09 0.00538 0.004'l0 0.00425 0.00381 0.00323 0.002% 0.0020'l 0.00180 0.00143 0.00120 0.00104 

CASE: (, O/F: 12.2117 F/A: 0.08189 PERCENT FUEL: 7.%'l1 PHI: 1.2000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 (,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22 .0 2'l.4 44.1 58.8 88.2 147.0 220.4 2'l3.'l 440.'l 587.8 734.8 
T, DEG K 2554.b 2590.b 2b10.5 2b24.0 2b42.1 2b54.2 2(,70.2 2(,88.5 2701.5 27 J'l.8 2720.3 2727.0 2731.8 
T, DEG F 4138.5 4203.5 423'l.3 42b3.b 42%.1 4317.'l 434b.7 437'l.b 4402.'l 4417.'l 443b.'l 4448. 'l 4457.4 
RHO, G/CC (,.5470-5 1.2'l47-4 1 .'l302-4 2.5b2'l-4 3.8233-4 5.07'l1-4 7.5820-4 1.2%8-3 1 . 877'l-3 2.4'l77-3 3.734'l-3 4.'l700-3 ('.203'l-3 
M, MOL HT 27.447 27.523 27. %5 27.5'l3 27.(,30 27.(,55 27.b88 27.72b 27.752 27.7(''l 27.7'l0 27.804 27.813 
CP, CALlIGIIKI 0.7751 0.70(,5 O.b(''ll 0.(,438 0.('O'l8 0.5871 0.5%'l 0.5224 0.4'l77 0.4818 0.4b1(' 0.4488 0.43'l8 
GAMMA lSI 1.1512 1.15'l0 1.1 b3'l 1.lb75 1.172'l 1.17b8 1.182(, 1.1'l01 1.1%2 1.2004 1.20(,4 1.2104 1.2134 
SON VEL, MI SEC 'l43.8 952.4 957.3 %0.8 %5.7 %'l.1 'l73.8 979.5 'l83.'l 'l8b.'l 'l'l0.'l 'l'l3.5 'l'l5.4 

MOLE FRACTIONS 
AR 0.00817 0.0081'l 0.00820 0.00821 0.00822 0.00823 0.00824 0.00825 0.0082(, 0.0082(, 0.00827 0.00827 0.00827 
CO 0.072'l7 0.07128 0.07030 0.0(,%2 0.Ob8b8 0.Ob804 0.Ob718 0.Obb1'l 0.Ob548 0.Ob503 0.0(,445 0.0(,408 0.Ob383 
CO2 0.07(,40 0.07850 0.07'l71 0.08055 0.081b'l 0.0824(, 0.08350 0.08470 0.08555 0.08b10 0.08b7'l 0.08723 0.08754 
H 0.005'l7 0.0047'l 0.00418 0.0037'l 0.00328 0.002% 0.00254 0.00208 0.00177 0.00157 0.00133 0.00117 0.0010b 
H2 0.01781 0.01701 O.Olb% 0.01b2b 0.0158b 0.0155'l 0.01524 0.01484 0.01457 0.0143'l 0.01417 0.01404 0.013'l5 
H2O 0.llb'l4 0.11'l21 0.1204b 0.12131 0.1224(, 0.12323 0.1242b 0.12543 0.12(,27 0.12(,81 0.12750 o .127'l4 0.12825 
NO 0.00384 0.003b3 0.00348 0.00335 0.0031(, 0.00301 0.00278 0.00248 0.00224 0.00207 0.00183 O.OOlbb 0.00154 
N2 0.(,820(, 0.(,8405 0.(,8517 0.('85'l3 0.('8b% 0.(,87(,(, 0.b885'l 0.(,8%8 0.b'l04b O.b'lO% O.(''lI('1 o .(''l203 0.b'l233 
0 0.0018'l 0.00141 0.00117 0.00101 0.00082 0.00070 0.00055 0.00040 0.00031 0.00025 0.0001'l 0.00015 0.00013 
OH 0.00883 0.00787 0.00728 0.00('8b 0.00b27 0.00585 0.00527 0.004% 0.00403 0.003('b 0.0031'l 0.00287 0.002b4 
02 0.00511 0.00405 0.00348 0.0030'l 0.0025'l 0.0022(, 0.00184 0.00138 0.00108 0.000'l0 0.000b8 0.00055 0.00047 



CASE= 2 O/F= 20.'3343 F/A= 0.04777 PERCENT FUEL= 4.55'31 PHI= 0.7000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44.1 58.8 88.2 147.0 220.4 2'33.'3 440.'3 587.8 734.8 
T, DEG K 1'355. '3 1'358.2 1 '35'3.3 1%0.0 1%0.8 1%1.4 1%2.0 1%2.7 1%3.2 1%3.5 1%3.'3 1%4.1 1%4.3 
T, DEG F 30&1.0 30&5.1 30&7.1 30&8.3 30&'3.8 3070.8 3071.'3 3073.2 3074.1 3074.& 3075.3 3075.7 307&.0 
RHO, G/CC '3.0204-5 1.8J23-4 2.7021-4 3.&017-4 5.400&-4 7.1'3'31-4 1.07'35-3 1 .7'387-3 2.&'375-3 3.5%2-3 5.3'334-3 7.1'305-3 8.'3875-3 
M, MOL WT 28.955 28.%0 28.%2 28.%3 28.%5 28.%& 28.%7 28.%'3 28.'370 28.'371 28.'371 28.'372 28.'372 
CP, CAlli G I I K I 0.3583 0.3527 0.3501 0.3485 0.34&5 0.3453 0.3438 0.3423 0.3412 0.340& 0.33'38 0.33'33 0.338'3 
GAMMA 151 1.2424 1.2458 1.2474 1.2484 1.24'37 1.2505 1.2515 1.2525 1.2532 1.2537 1.2542 1.2545 1.2548 
SON VEL, MI SEC 835.3 83&.'3 837.& 838.1 838.7 83'3.1 83'3.5 840.0 840.3 840.5 840.8 840.'3 841.0 

MOLE FRACT IONS 
AR 0.0088'3 0.008'30 0.008'30 0.008'30 0.008'30 0.008'30 0.008'30 0.008'30 0.008'30 0.008'30 0.008'30 0.008'30 0.008'30 
CO 0.00050 0.0003& 0.00030 o.oon,& 0.00021 0.0001'3 0.00015 0.00012 0.00010 0.00008 0.00007 0.0000& 0.00005 
CO2 0.0'3454 0.0'34&'3 0.0'347& 0.0'3460 0.0'3485 0.0'3488 0.0'34'32 0.0'34% 0.0'34'38 0.0'3500 0.0'3502 0.0'3503 0.0'3504 
H 0.00002 0.00001 ~.OOOOI 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00011 0.00008 O.OOOOb O.onoo& o.onous 0.00004 0.00003 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 
H2O 0.08'353 0.08%8 0.08'375 0.08'380 0.08'38& 0.08'3'30 0.08'3'35 0.09001 0.09005 0.09007 0.0'3010 0.09012 0.09014 
NO 0.003&7 0.003&9 0.00371 0.00371 0.00372 0.00373 0.00373 0.00374 0.00375 0.00375 0.00375 0.0037& 0.0037[, 
N02 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.0000, 0.00001 0.00001 0.00002 0.00002 0.00002 0.00002 
N2 0.74321 0.74332 0.74337 0.74341 0.74345 0.74347 0.74350 0.74353 0.74355 0.74357 0.74358 0.74359 0.743&0 
0 0.0001& 0.00012 O.OOJ'O 0.00008 0.00007 0.0000& 0.00005 0.00004 0.00003 0.00003 0.00002 0.00002 0.00002 
OH 0.00137 0.0011& 0.0010& 0.00099 0.00090 0.00084 0.0007& 0.000&7 0.000&1 0.00057 0.00051 0.00048 0.00045 
02 0.05801 0.05799 0.05799 0.05799 0.05799 0.05799 0.05799 0.05799 0.05800 0.05800 0.05800 0.05800 0.05800 

CASE= 2 O/F: 18.3175 F/A= 0.05459 PERCENT FUEL= 5.17&7 PHI= 0.8000 
P, ATM 0.5000 1.0000 1.500 2.0000 3.0000 4.0000 &.0000 10:000 15.000 20.000 30.000 40.000 50.000 
P, P':IA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 233.9 440.9 587.8 734.8 
T, OEG K 2109.3 211&.3 2119.8 2121.9 2124.7 212& .4 2128.5 2130.7 2132.2 2133.2 2134.3 2135. I 2135.& 
T, DEG F 3337.0 334'3.7 3355.9 3359.8 33&4.7 33&7.7 3371.& 3375.& 3378.3 3380.0 3382.1 3383.4 3384.3 
RHO, GICC 8.3515-5 1.&&Sb-4 2.4950-4 3.3237-4 4.9802-4 &.&358-4 9.9454-4 1.&SbI-3 2.482&-3 3.3090-3 4.%12-3 &.&130-3 8.2&4&-3 
M, MOL Wl 28.909 28.925 28.932 28.937 28.942 28.94& 28.950 28.'355 28.958 28.%0 28.%3 28.%4 28.%5 
CP, CAlli G II K I 0.4117 0.39Sb 0.3878 0.3830 0.37b9 0.3732 0.3&8& 0.3&37 0.3&05 O.~585 0.35GI 0.354& 0.353& 
GAMMA 151 1.2149 1.2219 1.2255 1.2278 1.2309 1.2328 1.2352 1.2379 1.23% 1.2408 1.2422 1.2430 1.243& 
SON VEL,MISEC 858.5 8&2.2 8&4.0 8&5.2 8&&.8 8&7.7 8&8.9 870.3 871.2 871.7 872.4 872.8 873.1 

MOLE FRACTIONS 
AR 0.00882 0.00883 0.00883 0.00883 0.00883 0.00R83 0.00884 0.00884 0.00884 0.00884 0.00884 0.00884 0.00884 
CO 0.00237 0.00178 0.00150 0.00132 0.00111 0.000'37 0.00081 0.000&4 0.00053 0.0004& 0.00038 0.00033 0.00030 
CO2 0.10533 -0.105'37 0.10&28 0.10& 17 0.10&71 0.10&8& 0.10704 0.10723 0.10735 0.10743 0.10752 0.10757 0.107&1 
H 0.00010 0.0000& 0.00005 0.00004 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 
H02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 
H2 0.0004& 0.00034 0.00029 0.00025 0.00021 0.00018 0.00015 0.00012 0.00010 0.0000'3 0.00007 0.0000& 0.0000& 
H2O 0.10055 0.100'31 0.10110 0.10122 0.10137 0.10147 0.10159 0.10173 0.10183 0.1018'3 0.101'37 0.10202 0.1020& 
NO 0.00441 0.00450 0.00453 0.00455 0.00457 0.0045'3 0.004&1 0.004&3 0.004&5 0.004&& 0.004&7 0.004&8 0.004&8 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 
N2 0.73&85 0.73720 0.73737 0.73748 0.737&1 0.73770 0.73780 0.737'31 0.73798 0.73803 0.7380'3 0.73812 0.73814 
0 0.00041 0.00030 0.00025 0.00022 0.00018 0.0001& 0.00013 0.00010 0.0000-; 0.00007 0.0000& 0.00005 0.00005 
OH 0.002&'3 0.00234 0.00214 0.00201 0.00184 0.00173 0.00158 0.00140 0.00127 0.0011'3 0.00108 0.00101 0.000% 
02 0.03800 0.03777 0.037&& 0.03759 0.03752 0.03747 0.03742 0.03737 0.03734 0.03732 0.03730 0.0372'3 0.03728 



CASE= O/F= 10.4&71 F/A= 0.0~554 PERCENT FUEL= 8.720& PHI= 1.4000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 223~. 3 2244.~ 2247.5 224~. 1 2251.0 2252.1 2253.4 2254.8 2255.7 225&.2 22%.8 2257.2 2257.5 
T, DEG F 3571.1 3581.2 3585.8 3588.& 35~2 .0 35~4 .0 35%.5 35~~.0 3&00.5 3&0 1.5 3&02.& 3&03.3 3(,03.7 
RHO, G/CC 7.3151-5 1.4000-4 2.187~-4 2.~15('-4 4.3704-4 5.8247-4 8.7328-4 1.4547-3 2.1814-3 2.q080-3 4.3(,10-3 5.813q-3 7.2(,(,7-3 
M, MOL WT 2(,.883 2('.8q5 2(, .~OO 2(,.q04 2(,.q08 2(,.qI0 2(,.qI3 2(,.ql(' 2('.~18 2(,.ql~ 2(,.q20 2('.~21 2(,.q22 
CP, CALI I G I I K I 0.402~ 0.38q, 0.3832 0.37% 0.3752 0.372(, 0.3(,q5 0.3(,(,4 0.3(,45 0.3&33 0.3('1~ 0.3(,11 0.3(,05 
GAMMA 151 1.23(,2 1 .242~ 1.24(,0 1.2480 1.2503 1.2518 1.2535 1.2553 1.2%5 1.2572 1.2580 1.2585 1.258q 
SON VEL,M/SEC q25.3 q28.7 ~30.4 ~31 .4 q32.(, q33.3 q34.2 ~35.1 ~35.7 q3('.0 ~3(,.4 q3('.7 q3(,.8 

MOLE FRACTIONS 
AR o .007~0 0.007~0 0.007~0 0.007qO (\.007ql 0.007ql 0.007ql 0.007ql 0.007~1 0.007Ql 0.007Ql 0.007Ql 0.007QI 
CO 0.104(,3 0.104('~ 0.10472 0.lon4 0.10477 0.10478 0.10480 0.10482 0.10483 0.10484 0.10485 0.10485 0.1048(, 
CO2 0.0('38~ 0.0('3QO 0.0('3QO 0.0('3~0 0.0&3QO 0.0('3QO 0.0('3QO 0.0('3~0 0.0('3QO O.Ot.'~O 0.0('3~0 0.0('3~0 0.0('3~0 
H O.OOIQO 0.0013Q ~.00115 0.00100 0.00083 0.00072 0.0005~ 0.0004(, 0.00038 0.00033 0.00027 0.00023 0.00021 
H2 0.0371~ 0.03722 0.0372J 0.01724 0.0"7~~ 0.0372(, 0.03727 0.03728 0.03728 0.0372Q 0.0372'3 0.03730 0.01730 
H2O 0.12180 0.12222 0.12242 0.12254 0.122(,8 0.12277 0.12287 0.122Q8 0.12305 0.1230~ 0.12313 0.1231(, 0.12318 
NO 0.0001~ 0.00014 0.00012 0.00011 O.OOOOQ 0.00008 0.0000(, 0.00005 0.00004 0.00004 0.00003 0.00003 0.00002 
N2 0.(,(,148 0.(,(,180 0.('('1~4 0.(,(,203 0.(,(,214 0.(,(,220 0.(,(,228 0.(,(,23(, 0.(,(,241 0.(,(,244 0.(,(,247 0.('('24~ 0.(,(,251 
0 0.00003 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.000Q4 O.OOO(,~ 0.00JS8 0.00051 0.00042 0.00037 0.00030 0.00024 O.OOOIQ 0.00017 0.00014 0.00012 0.00011 
02 0.00004 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CASE= 3 O/F= ~.1588 F/A= O.lOQIQ PERCENT FUEL= Q.8437 PHI = 1.(,000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 (,.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2Q.4 44.1 58.8 88.2 147.0 220.4 293.Q 440.~ 587.8 734.8 
T. DEG K 20~3.0 20Q5.3 20%.3 20Q7.0 20Q7.7 20Q8.2 20~8.7 20QQ.2 20~Q.(, 20l~.8 2100.0 2100.2 2100.3 
T, DEG F 3307.7 3311 . ~ 3313.7 3314.8 331(, .2 3317.0 3317.Q 3318.~ 331~.5 331~.Q 3320.3 3320.(, 3320.8 
RHO, G/ec 7.5750-5 1.513(,-4 2.2('Q5-4 3.0253-4 4.53(,(,-4 (,.0478-4 Q.0('Q8-4 1.5113-3 2.2(,(,7-3 3.0220-3 4.5325-3 (,.0430-3 7.5535-3 
M, MOL WT 2(,.020 2(,.025 2(,.027 2(,.028 2(,.030 2(,.031 2(,.032 2(,.033 2(,.034 2(,.034 2(,.035 2&.035 2(,.03(, 
CP, CALli G I i K I O. 378~ 0.3734 O. 370~ 0.3('Q4 0.3(,7(, 0.3(,(,(, 0.3(,53 0.3(,40 0.3(,32 0.3&27 0.3(,22 0.3(,18 0.3(,1(, 
GAMMA 151 1.2577 1.2(,OQ 1.2(,24 1.2&33 1.2(,44 1.2(,51 1.2(,58 1.2(,(,(, 1.2(,71 1.2(,74 1.2(,78 1.2(,80 1.2(,82 
SON VEL,MISEC Q17.2 Q18.7 ~IQ.5 ~I~.Q ~20.4 Q20.8 Q21.1 ~21 .5 Q21.8 ~21. Q ~22.1 ~22.2 Q22.3 

MOLE FRACTIONS 
AR 0.00755 0.00755 0.00755 0.00755 0.00755 0.00755 0.00755 0.00755 0.00755 0.00755 0.00755 0.007% 0.007% 
CO 0.13744 0.13752 0.13755 0.13757 0.137(,0 0.137(,1 0.137(,3 0.137(,5 0.137(,(, 0.137(,7 0.137(,7 0.137(,8 0.137(,8 
CO2 0.04(,(,3 0.04('5Q 0.04(,57 0.04(,% 0.04&55 0.04&54 0.04&53 0.04&52 0.04&52 0.04(,51 0.04(,51 0.04&51 0.04&51 
H 0.00108 0.00077 0.000(,3 0.00035 0.00045 0.0003~ 0.00032 0.00025 0.00020 0.00018 0.00015 0.00013 0.00011 
H2 0.0&57& 0.0&583 0.0&58(, 0.0(,588 0.0('5~1 0.0&5~2 0.0('5Q4 0.0&5% 0.0(,597 0.0(,597 0.0(,SQ8 0.0S5Q8 0.0(,SQ8 
H2O 0.1088(, O.IOQOO 0.1090(, 0.10910 0.10915 0.IO~17 0.IOQ21 0.10924 0.1092(, 0.10927 0.10Q2'3 0.1092'3 0.10'330 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 
NO 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.(,3244 0.(,325(, 0.(,32(,2 0.(,32(,5 0.('32('Q 0.(,3271 0.(,3274 0.(,3277 0.(,3279 0.(,3280 0.(,3281 0.(,3282 0.(,3283 
OH 0.00021 0.00015 0.00013 0.00011 O.OOOOQ 0.00008 0.0000(, 0.00005 0.00004 0.00004 0.00003 0.00003 0.00002 



CASE= 5 O/F= 20.~343 F/A= 0.04777 PERCENT FUEL= 4 .55~1 PHI= 0.7000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 10.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.S 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 2310.2 23210 .10 2335.1 2340.10 2347.7 2352.3 2358.1 23104.5 23b8.~ 2371.7 2375.2 2377 .4 2378. ~ 
T, DEG F 3b~8.b 3728.2 3743.5 3753.4 371010.2 3774.4 3785.0 37%.5 3804.4 380~.4 3815.10 381~.b 3822.4 
RHO, G/CC 7.5~30-5 I .5J~7-4 2.2578-4 3.00410-4 4.4~57-4 5.~84b-4 8.~58b-4 1 .48~8-3 2.2313-3 2.~721-3 4.4528-3 5.~32b-3 7.4118-3 
M, MOL WT 28.787 28.823 28.842 28.854 28.8b~ 28.87~ 28.8~2 28.~Ob 28.~15 28.~21 28. ~2~ 28.~33 28. ~37 
CP, CAlli G I I K I 0.5051 0.4733 0.4572 0.44107 0.4334 0.424~ 0.4142 0.40210 0.3~47 0.38~8 0.38310 0.37~8 0.3771 
GAMMA lSI 1.18100 1.1'1410 1.1~~4 1.2028 1.2073 1.2103 1.2144 1 .21~0 1.2223 1.2245 1.2273 1 .22~0 1.2303 
SON VEL,M/SEC 88~.b 8~5.4 8~8.b ~00.7 ~03.5 ~05.4 ~07.8 ~10.5 ~12.5 ~13.7 ~15.3 ~lb.3 ~17.0 

MOLE FRACTIONS 
AR 0.00884 0.00885 0.008810 0.008810 0.00887 0.00887 0.00888 0.00888 0.00888 0.00888 0.0088~ 0.0088~ 0.0088~ 
CO 0.00103'1 0.00511 0.00444 0.00")0 0.00344 0.00308 0.002102 0.00212 0.0017'1 0.00158 0.00132 0.001110 0.00105 
CO2 0.0880~ 0.08~4~ 0.0'1022 0.0'1070 0.0'1131 ().0~171 0.0~220 O.0~275 0.0~311 0.0~334 0.0~3b3 0.0~380 0.0~3~2 
H 0.00048 0.00033 ~.0002b 0.00022 0.00017 0.00014 0.00011 0.00008 0.000010 0.00005 0.00004 0.00003 0.00003 
H02 0.00000 0.00001 0.00001 O.onOOI O.onOOI 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 
H2 0.00111 0.00087 0.00075 0.000107 0.00058 0.00051 0.00044 0.00035 0.0002~ 0.000210 0.00022 0.0001'1 0.00017 
H2O 0.08538 0.081013 0.0%53 0.O8['7~ 0.08714 0.087310 0.0871010 0.08800 0.08824 0.08840 0.088100 0.08873 0.08882 
NO 0.00848 0.00874 0.00887 G.008~5 0.00~07 0.00~14 0.00~23 0.00~34 0.00~41 0.00~4b 0.00~52 0.00~55 0.00~58 
N02 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00003 0.00003 
N2 O. 73b4~ O. 7372~ 0.73770 0.737% 0.73830 0.73852 0.73880 0.73'110 0.73'131 0.73'144 0.73%0 0.73~70 O. 73~77 
0 0.001710 0.00137 0.00117 0.00104 0.00088 0.00078 0.0001010 0.00053 0.00044 0.0003~ 0.00032 0.00028 0.000210 
OH 0.001014 0.0054'1 0.00512 0.00487 0.00451 0.00427 0.003~4 0.00355 0.003210 0.00307 0.00281 0.002104 0.00251 
02 0.051082 0.051033 0.051008 0.055~2 0.05572 0.0555~ 0.05543 0.05527 0.05517 0.05510 0.05503 0.054~8 0.054~5 

CASE= 5 O/F= 18.3175 F/Ao 0.0545'1 PERCENT FUEL= 5.17107 PHI= 0.8000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 10.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 , 
T, DEG K 2401.1 24210.4 2440.0 244'1.2 24101.4 2410'1.10 2480.2 24~2.4 2501.0 25010.7 2513.'1 2518.5 2521.8 t T, DEG F 38102.3 3'107.8 3'132.4 3'148.'1 3'170. '1 3'185.5 4004.7 40210.10 4042.2 4052.3 40105.2 4073.10 407'1.5 
RHO, G/CC 7.21041-5 1.4405-4 2.150'1-4 2.85'11-4 4.2713-4 5.107'1'1-4 8.4'100-4 1.40'14-3 2.1082-3 2.8058-3 4.1'1~0-3 5.5~03-3 b.~804-3 
M, MOL WT 28.1024 28.1080 28.710 28.730 28.757 28.775 28.7'18 28.825 28.844 28.8510 28.872 28.882 28.88'1 
CP, CAlli G I I K I 0.10180 0.573'1 0.5505 0.5348 0.5142 0.50010 0.4828 0.410210 0.4484 0.43'12 0.4274 0.41'1'1 0.4145 
GAMMA IS I 1.11043 1.171'1 1.17105 1.17'18 1.1845 1.1878 1.1'124 1.1'180 1.2024 1.2053 1.20'13 1.2120 1.2140 
SON VEL,M/SEC '101.1 '107.9 '111.8 '114.5 '118.1 '120.10 '124.0 '128.1 '131.0 '133.0 935.7 '137.4 '138.7 

MOLE FRACTIONS 
AR 0.00874 0.00875 0.008710 0.00877 0.00878 0.00878 0.00879 0.00880 0.00880 0.00881 0.00881 0.00881 0.00882 
CO 0.01381 0.01170 0.01053 0.00'1'3 0.008105 0.007'13 0.0010'17 0.00587 0.0050'1 0.00458 0.003'12 0.00350 0.00320 
CO2 0.09282 0.0'1514 0.0%42 0.0'1730 0.0'1847 0.0'1'1210 0.10031 0.10151 O. 102310 0.102'12 0.103103 O. I 040'1 0.10442 
H 0.00110 0.00080 0.000105 0.000510 0.000410 0.0003'1 0.00031 0.00023 0.00018 0.00015 0.00012 0.00010 0.0000'1 
H02 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 
H2 0.00240 0.00198 0.001710 0.001101 0.00142 0.0012'1 0.00112 0.00093 0.00080 0.00072 0.000101 0.000S4 0.00050 
H2O a .0'143~ 0.0'1548 0.0%08 0.0%4'1 0.0'1704 0.0'1741 0.0'1789 0.0'18410 0.0'1887 0.0'1914 0.0'1'14'1 0.0'1'172 0.0'1'18'1 
NO 0.00847 0.00877 0.008'14 0.00'105 0.00'11'1 0.00'12'1 0.00'141 0.009510 0.00%10 0.00'173 0.00981 0.00'187 0.00'1'11 
N02 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 
N2 0.72754 0.72881 0.72'14'1 0.72'1'15 0.73057 0.730'17 0.73151 0.73212 0.73255 0.73283 0.7331'1 0.73342 0.73358 
0 0.002410 0.001% 0.00171 0.00154 0.00133 0.00120 0.00102 0.00084 0.00071 0.000103 0.00053 0.00047 0.00043 
OH 0.00815 0.00745 0.00704 0.001075 0.001034 0.0010010 0.0051010 0.00518 0.00480 0.00455 0.00420 0.003'17 0.0037'1 
02 0.04014 0.03914 0.038100 0.03823 0.03773 0.03741 0.0310'18 0.03104'1 0.031014 0.035'12 0.035105 0.03547 0.03535 



CASE= b O/F= 10.4b71 F/A= 0.08554 PERCENT FUEL= 8.720b PHI= 1.4000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 b.OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 28.4 44.1 58.8 88.2 147.0 220.4 283.8 440.8 587.8 734.8 
T, DEG K 24'37.4 2520.1 2531.b 2538.'3 2548.1 2553.8 25bl.0 25b8.5 2573.5 257b.5 2580.2 2582 .• 2584.0 
T, DEG F 4035.5 407b.5 40'37.1 4110.2 412b.8 4137.2 4150.1 41b3.b 4172.b 4178.0 4184.b 4188.b 41'31.4 
RHO, G/CC b.51'38-5 1.2344-4 1.'334b-42.5735-4 3.8480-4 5.122b-47.bbbb-4 1.2747-3 I. '30'32-3 2.5431-3 3.8103-3 5.07b'3-3 b.3431-3 
M, MOL WT 2b ,721 2b.7b8 2b.7'32 2b.807 2b.825 2b.837 2b.852 2b.8b7 2b.877 2b.883 2b.8'31 2b.8'35 2b.8'3'3 
CP, CAlli G I I K I 0.5b'30 0.5172 0.4'11 '3 0.47b0 0.4%4 0.4443 0.42% 0.4144 0.404b 0.3'387 0.3'31& 0.3873 0.3844 
GAMMA lSI 1.18% 1.187b 1.2044 1.20'32 1.2155 1.2187 1.2252 1.2313 1.2355 1.2381 1.2414 1.2435 1.244'3 
SON VEL,MISEC '35'3.8 %8.2 '372.8 '375.8 '37'3.8 982.3 '385.7 '38'3.3 '3'31.8 '3'33.3 '3'35.2 '3%.3 '3'37.2 

MOLE FRACT IONS 
AR 0.00785 0.0078b 0.00787 0.00788 0.00/88 0.00788 0.0078'3 0.0078'3 0.007'30 0.007'30 0.007'30 0.007'30 0.007'30 
CO O. 10824 0.10804 0.107'34 0.10'88 0.10781 0.10777 0.10772 0.107b7 0.107b4 0.107b2 0.107bO 0.1075'3 0.10758 
CO2 0.05'32b o .05'37b 0.0&000 0.Ob015 0.Ob034 I).Ob04b O.ObObO 0.Ob075 0.0&084 0.Ob080 O.ObO% O.ObIOO 0.Obl03 
H 0.00bS7 0.00512 ~.00438 0.00381 0.00332 0.002'34 0.00247 0.00188 0.001&5 0.00144 0.00120 0.00105 0.000'34 
H2 0.0353b 0.03514 0.03504 0.014'38 0.0'4"1 0.03487 0.03482 0.03478 0.03475 0.03473 0.03472 0.03471 0.03470 
H2O 0.11848 0.12013 0.12087 0.12151 0.12220 0.122b3 0.12318 0.12375 " .12413 0.1243b o .124b4 0.12482 0.12493 
NO 0.00133 0.00111 0.000'38 0.00080 0.00078 0.00071 O.OOObl 0.00050 0.00042 0.00037 0.00031 0.00028 0.00025 
N2 0.b5b'33 0.b581'3 0.b5883 G.b5824 0.b587b 0.bb008 0.bb050 0.bbO'33 0.bb122 0.bb140 O.bblbl 0.bb174 0.bb183 
0 0.000% o .0003b 0.00027 0.00022 O.OOOlb 0.00013 0.0000'3 O.OOOOb 0.00004 0.00003 0.00002 0.00002 0.00001 
OH 0.004b5 0.0037'3 0.003:;2 0.00301 0.002bO 0.00233 0.001'3'3 O.OOlbl 0.00135 0.0011'3 0.00100 0.00087 0.0007'3 
02 0.00077 0.00050 0.00038 0.00031 0.00023 0.00018 0.00013 0.0000'3 O.OOOOb 0.00005 0.00003 0.00002 0.00002 

CASE= b O/F= '3.1588 F/A= 0.10'318 PERCENT FUEL= '3.8437 PHI= l.bOOO 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 b.OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'3.4 44. I 58.8 88.2 147.0 220.4 2'33.8 440.8 587.8 734.8 
T, OEG K 2384.2 23%.1 2401.8 2405.3 2408.b 2412.3 2415.5 2418.8 2421.0 2422.3 2423.'3 2424.8 2425.5 
T, OEG F 3831.8 3853.3 38b3.5 38b8.8 3877 .b 3882.4 3888.3 38'34.3 3888.1 3'300.5 3'303.3 3'305.0 3'30b.2 
RHO, G/CC b.b2'35-5 1.320b-4 1.8771-4 2.&330-4 3.'3437-4 5.253b-4 7.8718-4 1.3105-3 1.%44-3 2.&180-3 3.'3250-3 5.231b-3 b.5381-3 
M, MOL WT 25.'340 25.%4 25.87b 25.884 25.883 25.'3'38 2b.005 2b.012 2b.Olb 2b.01'3 2b.022 2b.024 2b.02b 
CP, CAlIlGllKI 0.4'i84 0.4332 0.4214 0.4142 0.4054 0.4001 0.3'337 0.3872 0.3830 0.3805 0.3775 0.3757 0.3744 
GAMMA 151 1.2222 1.2317 1.23bb 1.2387 1.2437 1.24b2 1.24'33 1.252& 1.2548 1.2%1 1.2577 1.2587 1.25'34 
SON VEL, MISEC %b.4 '372.1 '375.0 87b.8 '378.1 880.5 882.3 '384.1 '385.3 88b.1 ')87.0 '387.5 887.'3 

MOLE mACT IONS 
AR 0.007~3 0.00753 0.00754 0.00754 0.00754 0.00754 0.00755 0.00755 0.00755 0.00755 0.00755 0.00755 0.00755 
CO 0.14031 0.14054 0.140b5 0.14072 0.14080 0.14085 0.140'32 0.140'38 0.14103 0.14105 0.14108 0.14110 0.14112 
CO2 0.04320 0.04315 0.04312 0.04310 0.04308 0.04307 0.04305 0.04304 0.04302 0.04302 0.04301 0.04301 0.04300 
H 0.00514 o .0038b 0.00324 0.002J5 0.00238 0.0020'3 0.00173 0.0013b 0.00113 0.000'38 0.00081 0.00070 0.000b3 
H2 0.Ob148 0.Ob172 0.Ob184 0.Obl'31 0.Ob201 0.Ob20b 0.Ob214 0.Ob221 0.Ob22b 0.Ob22'3 0.Ob232 0.Ob234 o .Ob23b 
H2O 0.10'382 0.1105'3 0.1;0% 0.1111'3 0.11147 0.lllb4 0.11185 0.11207 0.11221 0.11230 0.11240 o .1124b 0.11250 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 
NO 0.00032 0.00025 0.00021 0.0001'3 O.OOOlb 0.00014 0.00012 0.0000'3 0.00008 0.00007 0.00005 0.00005 0.00004 
N2 0.b303'5 0.1>30'38 0.b312'3 0.b3148 0.b3171 0.b3185 0.b3203 0.b3221 0.b3232 0.b323'3 0.b3248 0.b3253 0.b3257 
0 0.0000'3 0.00005 0.00004 0.00003 0.00002 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
OH O.OOlb'3 0.0012'3 0.OC108 0.000'37 0.00081 0.00072 O.OOObO 0.00047 0.0003'3 0.00034 0.00028 0.00025 0.00022 
02 0.000C7 0.00004 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 



CASE= 2 O/F= 17.2400 F/A= 0.05800 PERCENT FUEL= 5.4825 PHI= 0.8500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 E..OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2~.4 44.1 58.8 88.2 147.0 220.4 2~3.~ 440.~ 587.8 734.8 
T, DEG K 2173.7 2184.7 21~0.2 21~3.8 21~8.3 2201.1 2204.7 2208.E. 2211.2 2212.8 2214.8 221E..l 22Ib.~ 
T, DEG F 3453.0 3472.8 3482.7 348~. I 34~7.2 3502.3 3508.8 3515.7 3520.4 3523.3 352E..~ 352~.2 3530.8 
RHO, G/CC 8.0~13-5 1.E.114-4 2.4120-43.2117-4 4.80~3-4 E..4055-4 ~.5~52-4 1 .5~b~-3 2.3~2~-3 3.188E.-3 4.77~3-3 b.3E.~4-3 7.~5~1-3 
M, MOL HT 28.8104 28.888 28.~00 28.~08 28.~17 28.~24 28.~31 28.~40 28.~45 28.~4~ 28.~53 28.~% 28.~57 
CP, CALlIGIIKI 0.4555 0.4317 0.41~8 0.4122 0.4027 0.3%E. 0.3891 0.3810 0.3757 0.3723 0.%82 0.3E.57 0.3E.39 
GAMMA 151 1.1987 1.2070 1.2115 1.2145 1.2185 1.2211 1.224E. 1.2284 1.2311 1.2328 1.234~ 1.23E.2 1.2372 
SON VEL,M/SEC 8E.b.4 871.2 873.7 875.4 877.E. 879.0 880.8 882.9 884.3 885.1 88E..2 88E..~ 887.4 

MOLE FRACT IONS 
AR 0.00878 0.0087~ o .0087~ 0.0087~ 0.00880 0.00880 0.00880 0.00880 0.00881 0.00881 0.00881 0.00881 0.00881 
CO 0.00450 0.00350 0.00300 0.00~r,8 0.00227 0.00201 0.001E.9 0.0013E. 0.00113 0.00099 0.00082 0.00072 0.000E.5 
CO2 0.109310 0.11045 0.11101 0.1113E. 0.11180 0.11208 0.11243 0.11280 0.11305 0.11320 0.1133~ 0.11350 0.11358 
H O.COO20 0.00013 ~.00010 0.00008 0.00007 0.00005 0.00004 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 
H02 0.00000 0.00000 O.OOOOU O.onooo C.OnOClu 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 
H2 0.00084 0.000E.5 0.00055 0.0(049 0.00041 0.00037 0.00031 0.00025 0.00020 0.00018 0.00015 0.00013 0.00012 
H2O 0.10%4 0.10E.1E. 0.1%43 O. ;ObE.l 0.10E.84 0.10E.98 0.10717 o.lone 0.10753 0.107102 0.10774 0.10781 0.10787 
NO 0.00450 0.00458 o .004E.2 O.OO4E.4 0.004E.8 0.00470 0.00472 0.00475 0.00477 0.00479 0.00480 0.00481 0.00482 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.73329 0.73385 0.73·1,3 0.73432 0.73455 0.734E.9 0.73487 0.73507 0.73520 0.73528 0.73538 0.73544 0.73549 
0 0.00055 0.00041 0.00035 0.00031 0.0002E. 0.00023 0.00019 0.00015 0.00012 0.00011 0.0000'3 0.00008 0.00007 
OH 0.00339 0.00298 0.00275 0.002E.0 0.00239 0.00225 0.0020E. 0.00184 O.OOlse 0.00157 0.00143 0.00134 0.00127 
02 0.02895 0.0284'3 0.0282& 0.02812 0.02794 0.02783 0.02770 0.027% 0.02747 0.02742 0.0273E. 0.02732 0.02730 

CASE: 2 O/F: lE..2822 F/A~ 0.0E.142 PERCENT FUEL= 5.78&3 PHI= 0.9000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 293.~ 440.9 587.8 734.8 
T, DEG K 2227.7 2243.2 2251.3 22%.7 22&3.& 22&8.0 2273.8 2280.1 2284.4 2287.2 22'30.& 2292.8 22'34.3 
T, DEG F 3550.1 3578.1 35'32.7 3&02.3 3&14.7 3&22.8 3&33.1 3&44.4 3&52.2 3&57.2 3&&3.4 3&&7.3 3&70.0 
RHO, G/CC 7.8771-5 1. %&4-4 2.3425-4 3.1172-4 4.&&40-4 &.2085-4 '3.2932-4 1.5453-3 2.3143-3 3.0827-3 4.&182-3 &.1528-3 7.E.8&8-3 
M, MOL HT 28.799 28.832 28.850 28.8&1 28.87& 28.88& 28.8'38 28.912 28.921 28.927 28.'335 28.'33'3 28.'343 
CP, CALIIGIIKI 0.5102 0.47'35 0.4&35 0.4530 0.4395 0.4307 0.4194 0.4070 0.3'384 0.3930 0.38&3 0.3820 0.37'31 
GAMMA IS I 1 . 1834 1.1'31& 1.1%4 1.1997 1.2043 1 2074 1.2117 1.21&& 1.2202 1.222& 1.2257 1.227& 1 .22~1 
SON VEL.M/sEC 872.4 878.0 881.1 883.1 885.9 887.8 890.3 893.2 895.2 8%.5 8'38.2 899.3 ~OO.O 

MOLE FRACT IONS 
AR 0.00873 0.00874 0.00875 0.00875 0.0087& 0.0087& 0.0087& 0.00877 0.00877 0.00877 0.00877 0.00878 0.00878 
CO 0.00787 0.00&37 0.00559 0.005J7 0.00439 0.00395 0.0033~ 0.00277 0.0023:: 0.00208 0.00175 0.00154 0.00140 
CO2 0.11202 0.113&5 0.11451 0.11508 0.11581 0.11&29 0.11&91 0.11758 0.11805 0.11834 0.11870 0.118~3 0.11'308 
H 0.00035 0.00024 0.00019 0.0001& 0.00013 0.00011 0.00008 0.0000& 0.00005 0.00004 0.00003 0.00002 0.00002 
H02 0.00000. 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 
H2 0.0014& 0.0011& 0.00101 0.00091 0.00078 0.00070 0.000&0 0.00048 0.00041 0.0003& 0.00030 0.00027 0.00024 
H2O 0.11040 0.11111 0.11148 0.11172 0.11204 0.11225 0.11252 0.11283 0.11304 0.11318 0.11335 0.11347 0.11355 
NO 0.00430 0.00437 0.00441 0.00443 0.0044b 0.00448 0.00450 0.00452 0.00454 0.00455 0.00457 0.00458 0.00458 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.72935 0.73017 0.730&0 0.73088 0.73124 0.73148 0.73178 0.73211 0.73234 0.73249 0.732&7 0.73278 0.7328& 
0 0.000&5 0.00050 0.00042 0.00038 0.00032 0.00028 0.00024 0.00019 0.0001& 0.00014 0.00011 0.00010 O.OOOO~ 
OH 0.003'38 0.00353 0.00328 0.00311 0.00288 0.00272 0.00251 0.00225 0.00207 0.001'3'4 0.00177 0.001&& 0.00158 
02 0.02090 0.02015 0.0197& 0.01951 0.01'318 0.018'37 0.01871 0.01842 0.01822 0.01810 0.017'35 0.0178& 0.01780 



CASE= OIF= 8.1411 FIA= 0.12283 PERCENT FUEL= 10.'l3% PHI= 1.8000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 b.OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'l.4 44.1 58.8 88.2 147.0 220.4 2'l3.'l 440.'l 587.8 734.8 
T, DEG K 1 'l4'l. 'l 1'l50.'l 1'l51.3 1'l51.b 1'l51. 'l 1'l52.1 1'l52.3 1'l52.5 1'l52.b 1'l52.7 1'l52.8 1'l52.'l 1'l53.0 
T, DEG F 3050.2 3051.'l 3052.7 3053.1 3053.7 3054.0 3054.4 3054.8 3055. I 3055.2 3055.4 3055.5 3055.b 
RHO, GICC 7.8802-5 1.5754-4 2.3b27-4 3.14'l'l-4 4.7242-4 b.2'l84-4 'l.44b8-4 1 .5743-3 2.3bI3-3 3.1483-3 4.7223-3 b.2'lb2-3 7.8702-3 
M, MOL WT 25.218 25.220 25.220 25.221 25.222 25.222 25.222 25.223 25.223 25.224 25.224 25.224 25.224 
CP, CALI(GI (KI 0.3718 0.3b'l3 0.3b81 0.3b74 0.3bb(' 0.3bb2 0.3b% 0.3b50 0.3b4b 0.3b44 0.3b42 0.3b40 0.3b3'l 
GAMMA (51 1.2714 1.2730 1.2738 1.2742 1.2748 1.2751 1.2755 1.2758 1.27bl 1.27b2 1.27b4 1.27b5 1.27bb 
SON VEL,MISEC 'l04.1 'l04.'l 'l05.2 'l05.4 'l05.7 Q05.8 'lOb.O 'lOb.2 'lOb.3 'lOb.4 'lOb.4 'lOb.5 'lOb.5 

MOLE FRACTIONS 
AR 0.00723 0.00723 0.00723 0.00723 0.00123 0.00723 0.00723 0.00723 0.00723 0.00723 0007.3 0.00723 0.00723 
CO 0.1&2'l0 0.lb293 0.lb2'l5 O.lb~% 0.lb2'l7 O. 1 b2~8 0.lb2'l'l 0.1&300 0.1&300 0.lb300 0.1;, :'_,1 0.lb301 0.lb301 
CO2 0.03534 0.03531 0.03531 0.03530 0.0352'l 0.0'52'l 0.03528 0.03528 0.03528 0.03528 o c,··, ,103 0.03528 0.03528 
H 0.00050 0.0003& ~.0002'l 0.00025 0.00021 0.00018 0.00015 0.00011 0.0000'l 0.00008 o ,t,';C ')e"' 0.0000& 0.00005 
H2 0.0%77 0.0%82 0.0%84 0.0%8& 0.0%&1 0.0%88 0.0%8'l 0.0%'l0 0.0%'l0 0.0%'l0 0, -):<l.-·"' 0.0%'l0 0.0%8'l 
H2O 0.0'l172 0.0'l17b 0.0'l178 0.0'l17'l 0.0'l181 0.0'l182 0.0'l183 0.0'l184 0.0'l184 0.0'l185 O. "(118'.:1 0.0'l185 0.0'l185 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00002 0.00002 0.00003 
N2 0.&0550 0.&0555 0.&0557 C.b0558 O.bO%O 0.&0%1 0.&05b2 0.&0%3 0.&0%4 0.bO%4 0.&0%5 0.&05&5 0.&0%5 
OH 0.00004 0.00003 0.00003 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 

CA5E= OIF= 7.3270 F I A= 0.13&48 PERCENT FUEL= 12.00'l1 PHI= 2.0000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 b.OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
p, PSIA 7.3 14.7 22.0 2'l.4 44.1 58.8 88.2 147.0 220.4 2'l3.'l 440.'l 587.(, 734.8 
T, DEG K 1812.8 1813.2 1813.3 1813.4 1813.5 1813.& 1813.7 1813.8 1813.8 1813.'l 1813.'l 1814.0 1814.0 
T, DEG F 2803.3 2804.0 280~. 3 2804.5 2804.7 2804.8 2804.'l 2805.1 2805.2 2805.3 2805.4 2805.5 2805.5 
RHO, GICC 8.2272-5 1 . b452-4 2.4&7b-4 3.28'l'l-4 4. 'l34b-4 b. 57'l3-4 9.8b85-4 l.b447-3 2.4&70-3 3.26l3-3 4. 'l338-3 &.5783-3 8.222'l--3 
M, 1-l0L WT 24.47b 24.477 24.477 24.478 24.478 24.478 24.478 24.47'l 24,47'l 24.47'l 24.47'l 24.480 24.480 
CP, CALIIGII~:I 0.3&'l7 0.3G8[' 0.3[,81 0.3[,78 0.3&75 0.3&73 0.3&70 0.3[,[,8 0.3[,[,[, 0.3['b5 0.3bb4 0.3[,&4 0.3&[,4 
GAMMA (51 1.2824 1.2832 1.283& 1.2838 1.2840 1.2842 1.2843 1.2845 1.284b 1.2847 1.2848 1.2848 1.2848 
SON VEL, MISEC 888.7 88'l.0 889.2 88'l.2 88'l.4 889.4 88'l.5 88'l.[' 88'l.& 88'l.7 88'l.7 88'l.7 88'l.7 

r10LE FRACT IONS 
AR 0.00[''l3 0.00[''l3 0.00[,93 0.00[,93 0.00b'l3 0.00b93 0.00&93 0.00b'l3 0.00&'l3 0.00b93 0.00&'l3 0.00&'l3 0.00[''l3 
CO 0.1837b 0.18378 0.18378 0.1837'l 0.1837'l 0.1837'l 0.18380 0.18380 0.18380 0.18380 0.18380 0.18380 0,18380 
CO2 0.02743 0.02742 0.02742 0.02742 0.02742 0.02741 0.02741 0.02741 0.02741 0.02741 0.02741 0.02742 0.02742 
H 0.00020 0.00014 0.00012 0.00010 0.00008 0.00007 0.0000(, 0.00005 0.00004 0.00003 0.00003 0.00002 0.00002 
H2 0.127&8 0.12770 0.12771 0.12771 0.12772 0.12772 0.12772 0.12772 0.12772 0.12772 0.12771 0.127(''l 0.127(,8 
H2O 0.07335 0.0733(, 0.07337 0.07337 0.07337 0.07338 0,07338 0.07338 0.07338 0.07338 0.0733'l 0.0733'l 0.0733'l 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00002 0.00002 0.00003 0.00004 0.00005 
N2 0.580(,4 0.580(,& 0.580&7 0.580(,7 0.580(,8 0.580(,8 0.58%9 0.580(,9 0.580(,9 0.58070 0.58070 0.58070 0.58070 
OH 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 



CASE= 5 O/F= 17.2400 F/A= 0.05800 PERCENT FUEL= 5.4825 PHI= 0.8500 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 2'1.4 44.1 58.8 88.2 147.0 220.4 2'13.'1 440.'1 587.8 734.8 
T, DEG K 2431; .0 24&5.0 2481.1 24'12.0 250&.7 251&.7 2530.0 2545.4 25%.& 2%4.1 2573.7 2580.0 2584.& 
T, OEG F 3'125.0 3'177 .4 400&.3 402&.0 4052.4 4070.3 40'14.2 4122.0 4142.2 4155.& 4173.0 4184.3 41'12.6 
RHO, G/CC 7.1347-5 1 .4133-4 2.1088-42.8017-4 4.182&-45.55'10-4 8.3032-4 1.3771-3 2.0583-32.7380-3 4.0'14&-3 5.4488-3 &.8012-3 
~I, MOL WT 28.523 28.587 28.&22 28.&4& 28.&78 28.700 28.72'1 28.7&3 28.788 28.804 28.825 28.83'1 28.84'1 
CP, CAlIlGllKI 0.&7% 0.&27'1 0.&021 0.5848 O.%IE. 0.54&1 0.5255 0.5017 0.4845 0.4731 0.4583 0.448& 0.441& 
cAI1MA I S I 1.15&& 1.1&34 1.1&7& 1.170& 1 .174'1 1.177'1 1.1823 1.187'1 1.1'123 1.1'153 1.1'1% 1.2025 1.2047 
SON VEL,M/SEC '10&.2 '113.3 '117.3 '120.2 '124.0 '12&.7 '130.4 '134. '1 '138.3 '140.& '143.7 '145.8 '147.3 

MOLE FRACTIONS 
AR 0.008&8 0.00870 0.00871 0.00871 0.00872 0.00873 0.00874 0.00875 0.0087& 0.0087& 0.00877 0.00877 0.00878 
CO 0.01875 0.01&31 0.014'12 0.01"% 0.012&3 0.01173 0.01050 0.00'105 0.007'18 0.00727 0.00&34 0.00573 0.0052'1 
CO2 0.0'1377 0.0%45 0.0'17'18 0.0'1~C4 0.1004'1 n.l014'1 0.10283 0.10441 0.10558 0.10&35 0.10737 0.10803 0.10851 
H 0.00152 0.00113 ~.000'14 0.00082 0.000&8 0.G005'1 0.00048 0.0003& 0.0002'1 0.00025 0.00020 0.0001& 0.00014 
H02 0.00000 0.00001 0.00001 0.0'1001 0.0'1001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 
H2 0.00331 0.00280 0.00252 0.00233 0.00208 0.001'11 0.001&'1 0.00143 0.00125 0.00113 0.000'18 0.00088 0.00081 
H2O 0.0'1847 0.0'1'177 0.10048 O. ;00'17 0.101&2 0.10207 0.102&& 0.10335 0.1038& 0.10420 0.104&4 0.104'14 0.10515 
NO 0.00817 0.00845 0.008&1 0.00871 0.00885 0.008'14 0.00'106 0.00'11'1 0.00'128 0.00'134 0.00'142 0.00'147 0.00'151 
N02 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 
tJ~ 0.72274 0.72422 0.72304 0.725&0 0.72&3& 0,72&87 0.72755 0.72835 0.728'13 0.72931 0.72'181 0.73014 0.73037 

0.002&8 0.0021& 0.0018'1 0.00171 0.0014'1 0.00134 0.0011& 0.000'15 0.00081 0.00073 0.000&2 0.00055 0.00050 
OH 0.008'10 0.00821 0.0077'1 0.0074'1 0.00707 0.00&78 0.00&37 0.0058& 0.0054& 0.0051'1 0.00482 0.004% 0.00437 
02 0.03301 0.0317'1 0.03110 0.030&3 0.02'1'1'1 0.02'155 0.028% 0.02827 0.02777 0.02744 0.02702 0.02&74 0.02&54 

CASE= 5 O/F= lb.2822 F/A~ 0.0&142 PERCENT FUEL= 5.78&3 PHI= 0.'1000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 &.0000 10.000 15.000 20.000 30.000 40.000 50.000 
p. PSIA 7.3 14.7 22.0 2'1.4 44.1 58.8 88.2 147.0 220.4 2'13.'1 440.9 587.8 734.8 
T, OEG K 24&4.5 24%.8 2514.8 2527.3 2544.2 2555.7 2571.4 258'1.'1 2&03.7 2&13.0 2&25.3 2&33.4 2&3'1.4 
T, OEG F 3'17&.4 4034.5 40&7.0 408'1.4 411'1.8 4140.& 41&8.8 4202.2 4227.0 4243.& 42&5.8 4280.4 42'11.3 
RHO, G/ce 7.0240-5 1 .3'101-4 2.0730-4 2.7531-4 4.1075-4 5.45&7-4 8.144'1-4 1.34'17-3 2.015'1-3 2.&802-3 4.0053-3 5.3271-3 &.&4&8-3 
M, MOL WT 28.40'1 28.480 28.51'1 28.54& 28.583 28.&0'1 28.&43 28.&84 28.714 28.734 28.7&1 28.778 28.7'12 
CP, CAlIlGllKI 0.7282 0.&784 0.&513 0.&330 0.&085 0.5'11'1 0.%'17 0.5437 0.5244 0.511& 0.4'145 0.4832 0.4-74'1 
GAMMA I S I 1.150'1 1.1570 1.1&07 1.1&33 1.1&72 1.1700 1 .173'1 1.17'10 1.1831 1.18&0 1.1'101 1.1'130 1.1'152 
SON VEL,M/SEC '111.1 '118.3 '122.5 '125.4 '12'1.4 '132.2 '13&.1 '140.8 '144.4 '14&.'1 %0.4 952.7 '154.5 

MOLE FRACT IONS 
AR 0.008&1 0.008&4 0.008&5 0.008&& 0.008&7 0.008&8 0.008&'1 0.00870 0.00871 0.00871 0.00872 0.00873 0.00873 
CO 0.02443 0.02177 0.02022 0.01'1'3 0.017&1 0.01&55 0.0150'1 0.01332 0.011'18 0.01108 0.00'18& 0.00'104 0.00843 
CO2 0.0'1383 0.0%78 0.0'1850 0.0'1"71 0.10138 0.10254 0.10)414 0.10&08 0.10754 0.10854 0.10'187 0.1107& 0.11142 
H 0.00201 0.00152 0.0012'1 0.00114 0.000'15 0.00083 0.001&'1 0.00053 0.00044 0.00037 0.00030 0.0002& 0.00023 
H02 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 O.OOlOI 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
H2 0.00442 0.00382 0.00348 0.0032& 0.002'15 0.00274 0.0024& 0.00213 0.0018'1 0.00173 0.00152 0.0013'1 0.0012'1 
H2O 0.10231 0.10381 0.104&3 0.1051'1 0.105'15 0.10&47 0.1071& 0.107'1'1 0.100&0 0.10'101 0.10'1% 0.10'1'12 0.1101'1 
NO 0.00770 0.007'15 0.00808 0.0081& 0.0082& 0.00833 0.00842 0.00851 0.Ola57 0.008&0 0.008&5 0.008&7 U.008&'1 
1102 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.71775 0.7''142 0.7203& 0.72101 0.721 '10 0.72251 0.72333 0.72432 0.72505 0.72555 0.72&20 0.72&&4 0.72&'17 
0 0.0027'1 0.00225 0.001'18 0.00180 0.00157 0.00142 0.00123 0.00101 0.00087 0.00078 0.000&& 0.0005'1 0.00053 
OH 0.00'144 0.00874 0.00832 0.00802 0.0075'1 0.0072'1 0.00&87 0.00&34 0.00593 0.005&5 0.0052& 0.004'1'1 0.0047'1 
02 0.02&&7 0.0252'l 0.0244'1 0.023'14 0.02317 0.022&4 0.021'11 0.02105 0.02040 0.01'1% 0.01'137 0.018'1'1 0.01870 



CASE= b O/F= 8.1411 F I A= O. 12283 PERCENT FUEL= 10.93% PHI= 1.8000 
P, ATM 0.5000 1.0000 1.5000 2.0000 3.0000 4.0000 b.OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 2')3.') 440.') 587.8 734.8 
T, OEG K 2252.b 2258.') 22bl.8 22b3.b 22b5.7 22b7.1 22b8.b 2270.3 2271.3 2271.') 2272.7 2273.1 2273.4 
T, OEG F 35')5.0 3bOb.3 3bll.5 3b14.8 3E.18.E. 3E.21.0 3E.23.') 3E.2E..8 3E.28.E. 3E.2,).7 3E.31.1 3E.31 . ') 3E.32.4 
RHO, GICC b.8102-5 1.33')0-4 2.03E.3-42.7133-4 4.0E.E.8-4 5.41')8-48.1252-4 1 .3534-3 2.02')4-3 2.7052-3 4.05E.8-3 5.4082-3 E..75,)5-3 
M, MOL WT 25.17E. 25.189 25.195 2'3.19'::: 25.203 25.20E. 25.209 25.213 25.215 25.21E. 25.218 25.219 25.21') 
CP, CAlli G II K I 0.41E.8 0.4034 0.3,)72 0.3934 0.388') 0.38E.l 0.3828 0.3795 0.3774 0.37E.l 0.374b 0.373E. 0.3730 
GAMMA 151 1.24E.5 1.2529 1.2Sbl 1.2581 1.2E.05 1.2E.20 1.2E.38 1.2E.57 1.2E.E.9 1.2E.77 1.2b8b 1.2E.,)1 1.2E.95 
SON VEL,MISEC %3.0 %E..5 %8.3 %9.3 970.E. 971.4 ')72.4 973.4 ')74.1 974.5 975.0 ')75.2 975.4 

MOLE FRACT IONS 
AR 0.00722 0.00722 0.00722 0.00722 0.001~2 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 0.00723 
CO 0.1E.E.25 0.lbb43 0.lbE.51 0.1E.-5E, 0.1E.E.E.3 0.1E.E.E.E. 0.lob71 0.1E.E.7E. 0.1E.E.78 0.IE.b80 0.1E.E.82 0.1E.E.84 0.1E.E.84 
CO2 0.031bE. 0.03158 0.03154 0.03152 0.03150 0.03148 0.0314E. 0.03144 0.03143 0.03142 0.03141 0.03141 0.03140 
H 0.00321 0.00235 ?00195 0.00171 0.00141 0.00123 0.00101 0.0007') O.000E.5 0.00057 0.0004E. 0.00040 0.0003E. 
H2 0.0')1% 0.09225 0.0923~ 0.OQ24b 0.0~2~" 0.092E.2 0.09270 0.09277 0.09282 0.09285 0.09288 0.09289 0.0')2')0 
H2O 0.0,)4E.4 0.0,)494 0.0')508 0.09517 0.09527 0.0%34 0.0,)541 0.09549 0.0')554 0.0')557 O.O,)SbI 0.0,)Sb3 o .0,)Sb4 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00002 
NO 0.00007 0.00005 0.00004 0.00004 0.00003 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.E.0448 o .E.0480 0.E.0494 0.E.0503 0.E.0514 0.b0521 0.E.052,) 0.E.0537 0.E.0543 o .E.054E. 0.E.0550 0.E.0552 0.E.0553 
0 0.00001 0.00001 O.OOOGO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00051 0.00038 0.00031 0.00028 0.00023 0.00020 0.0001E. 0.00013 0.00011 0.00009 0.00008 0.00007 O.OOOOE. 
02 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CASE= b O/F= 7.3270 F I A= O. 13E.48 PERCENT FUEL= 12.00'11 PHI= 2.0000 
P, ATM 0.5000 1.0000 1.5CJO 2.0000 3.0000 4.0000 E..OOOO 10.000 15.000 20.000 30.000 40.000 50.000 
P, PSIA 7.3 14.7 22.0 29.4 44.1 58.8 88.2 147.0 220.4 2l3.9 440.9 587.8 734.8 
T, OEG K 2118.8 2121.9 2123.4 2124.3 2125.3 212b .0 212E..7 2127.5 2128.0 2128.3 2128.7 2128.9 212').0 
T, OEG F 3354.1 3359.8 33E.2.4 33b4.0 33E.5.') 3307.0 3308.4 3309.8 3370.7 3371.2 3371.9 3372.3 3372.5 
RHO, GICC 7.0333-5 1.404')-4 2.1002-4 2.8073-4 4.20')2-4 5.010')-4 8.4138-4 1.4019-3 2.1024-3 2.8029-3 4.2038-3 5.b04E.-3 7.0054-3 
M, MOL WT 24. ~Sb 24.4b2 24.405 24.4E.7 24.40') 24.470 24.472 24.474 24.475 24.475 24.470 24.477 24.477 
CP, CALlIGI fKI 0.3')75 0.3901 0.3807 0.3847 0.3823 0.3808 0.3791 0.3773 0.37E.2 0.3755 0.3747 0.3742 0.3739 
GAMMA 151 1.2b42 1.2084 1.2704 1.2710 1.2730 1.2739 1.2750 1.27E.l 1.27E.8 1.2772 1.2777 1.2780 1.2782 
SON VEL,M/SEC 954.3 ,)Sb.5 957.5 958.1 958.8 ')5').3 ')5').8 %0.4 %0.7 %0.') %1.2 %1.4 %1.5 

MOLE FRACTIONS 
AR 0.00E.,)3 0.000')3 0.000')3 0.00E.93 0.00E.,)3 0.00E.,)3 0.00b,)3 0.00E.93 0.00E.93 0.00093 0.000')3 0.000')3 0.000~3 
CO 0.18742 0.18752 0.107% 0.18759 0.18702 0.18704 0.18707 0.1870') 0.18771 0.18771 0.18773 0.18773 0.18774 
CO2 0.023E.0 0.02355 0.02353 0.02332 0.02351 0.02350 0.0234') 0.02348 0.02347 0.02347 0.02347 0.0234E. 0.0234E. 
H 0.00172 0.00124 0.00103 0.00089 0.00073 0.00004 0.00052 0.00041 0.00033 0.00029 0.00024 0.00021 0.00018 
H2 0.12307 0.12327 0.12330 0.12342 0.12348 0.12352 0.12357 0.12301 0.12304 0.12300 0.12307 0.12308 0.123b8 
H2O u.07E.% 0.07707 0.07712 0.07715 0.0771') 0.07721 0.07724 0.07720 0.07728 0.07729 0.07730 0.07731 0.07731 
NH) 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00002 0.00002 0.00003 
NO 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 O.OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.58015 0.58031 0.58038 0.58042 0.58047 0.58050 0.58054 0.58057 0.58000 0.58001 0.58%3 0.580E.4 o . 580b5 
OH 0.00014 0.00010 0.00008 0.00007 O.OOOOb 0.00005 0.00004 0.00003 0.00003 0.00002 0.00002 0.00002 0.00001 



~R 1 .000000 O.Gooooe 0.000000 0.000000 0.000000 0.01285800 0.00 G 0.000 0 0.00000 
1.000000 0 2.000000 0.000000 0.000000 0.000000 0.000<1%00 0.00 G 0.000 0 0.00000 

N 2.000000 0.000000 0.000000 0.000000 0.000000 0.755252% 0.00 G 0.000 0 0.00000 
0 2.000000 i).ooonno 0.000000 0.000000 0.000000 o .231 <l32~7 0.00 G 0.000 a 0.00000 

CASE= 0 O/F= 0.0000 F,A= 0.00000 PERCENT FUEl= 0.0000 PH!= 0.0000 
P, ATH 0.5000 0.:,000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 o.sooo 0.5000 0.:.000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7 .3 7.3 7.3 
T, DEC, ~ 2800.0 2700.0 2000.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 tbOO.O 
T, DEG F 4580.3 4<100.3 4220.3 4040.3 38bO.3 31;80.3 3500.3 3320.3 3140.3 2c)bO.J 2780.3 2600.3 2420.3 
RHO, G'CC [,.2028-5 b.4b58-5 &.7398-5 7.0280-5 7.3338-5 7."bI5-5 8.0154-5 8.400,,-5 8.8220-5 9.2881-5 9.804,,-5 1.0382-<1 I . 1031-4 
I~ , HOl I-IT 28.503 28.&50 28.758 28.835 28.880 28.~1'l 28.~40 28.952 28.958 28.%2 28.%3 28.%4 28.%4 
(I=' • (AL IIG 11)0' 1 0.5935 0.5257 o .40'1e 0.4249 o. 3~00 0.3[,48 0.34S'l 0.3321 0.3220 0.3143 0.308] 0.3030 0.2')8<1 
GAI11·IA I'; 1 1.17% 1.1'l05 1.2031 1.21['" 1.2301 1.2430 1.2545 1.2644 1.272') 1.2802 1.2868 1.2928 1.2987 
SON VEL, t"llSEC ')81.[, %5.8 'lSI.O '331 .:, 921.8 '10[,." 8'l0.4 873.2 85".0 835.7 815.4 794.3 772.3 

l·l0lE f:"RACTIONS 
AR 0.00'l17 0.00922 (\.0092b 0.00'328 0.00~30 0.00931 0.00931 0.00932 0.00932 0.00932 0.00932 0.00932 0.00932 
(0 0.00010 0.00007 0.00005 0.00003 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.00020 0.00022 0.00025 0 .• )0027 0.00028 0.0002·, 0.00029 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.03404 0.03028 0.02,,49 0.02277 0.01923 0.01594 0.01~95 0.01029 0.00798 O.OObOI 0.00438 0.00308 0.u0207 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.75142 0.75728 0.70209 0.7~r,00 0.7b91[' 0.77170 0.77375 0.77540 0.77673 0.77781 0.778b7 0.77934 0.77985 
0 0.03178 0.021b2 0.01418 0.00894 0.00541 0.00312 0.00171 0.00088 0.00043 O.OOOI~ 0.00008 0.00003 0.00001 
02 0.17328 0.18129 0.18708 O. '·;270 0.1%[,0 0.19%2 0.201'37 0.20380 0.20523 0.20"36 0.20724 0.20792 0.20844 

r: ASE= 0 O/F= 0.0000 F/A= 0.00000 PERCEfIT FUEL= 0.0000 PHI= 0.0000 
P, ATM 0.5000 0.5000 0.5000 0.5000 O.SOOO O.SOOO 0.5000 0.5000 0.5000 0.5000 0.5000 O.r.\vOO 0.5000 
P, P';IA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7 .3 ] . 3 7.3 
T, OEG , 1500.0 1400.0 130Q.O 1200.0 1100.0 1000.0 'l00.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, OED F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 1160.3 ~80.3 800.3 [,20.3 440.3 260.3 80.3 
RHO, GICC 1.17(,,,-4 1.2,,0(,-4 1.3576-4 1.4707-4 I [,045-4 I .7b4q-4 1.'3610-4 2.20('1-4 2.5213-4 2.~415-4 3.52·38-4 4.4122-4 5.8830-4 
1-1, I~Ol I-IT 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 29.%4 28.%4 
CP, CAll IG II r 1 0.2940 0.2898 0.2856 0.2815 0.2773 0.2730 0.2b81 0.2&2& 0.2569 0.2512 0.24GI 0.2422 0.2402 
GAI·1t·IA !$ . 1.3044 1.3102 1.31bl 1.3223 1.3287 I .3357 1 .3440 1.3530 I .3044 1.3757 1.3%5 I. jg52 1.39'''·'' 
?,ON vEL. NJ SEC 749.4 72: .. & 700.8 074.3 647.7 b19.2 589.3 557.5 523.& <18&.8 44b. I 400.3 347.2 

1·IOlE FRAC nONS 
AR 0.00932 0.00932 0.00932 0.00932 0.00·')32 0.00')32 0.00932 0.00'332 0.00Q32 0.00'332 0.00932 0.00932 0.00932 
CO2 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
1·10 0.00131 0.00078 0.00043 0.00021 0.00009 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
~12 0.78023 0.78050 0.780,,8 0.78078 0.78084 0.78087 0.78089 0.78089 0.78089 0.78089 0.78083 0.78089 0.78089 
02 0.20882 0.2090'3 0.20927 0.20938 0.20';,14 O. 20 0J4 7 0.20948 0.20948 0.20949 0.20'349 0.20'34'3 0.20,)4'3 0.20949 



CASE= 0 O/F=IOO.OOOO F/A= 0.01000 PERCENT FUEL= 0.~~01 PHI= 0.14[,5 
P, ATt1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 
T, OEG ¥ 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 [,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20[,0.3 1880.3 1700.3 1520.3 1340.3 IlbO.3 8SO.3 800.3 b20.3 440.3 2[,0.3 80.3 
RHO, G/ec 2.3534-4 2.521~-4 2.7155-4 2.8418-4 3. 20~2-4 3.5301-4 3.~223-4 4.412[,-4 5.0430-4 5.8835-4 7.0,,02-4 8.8253-4 1.17b7-3 
11, 110L WT 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 
CP, CALlIGIiKI 0.2~~5 0.2850 0.2907 0.28[,3 0.2820 0.2774 0.2723 0.2&b[' 0.2['Ob 0.2541> 0.24~2 0.2448 0.2422 
GAMMA lSI 1.2972 1.3030 1.3088 1.315 I 1.3215 1.3285 1.33&9 1.34bl> 1.3574 1.3b88 I .378~ I. 38~3 I. 3~52 
SON VEL,M/SEC 747.3 723. (, b88.8 [,73.0 b45. q 617.5 587.7 5%.1 522.2 485.5 445.0 388.4 34& .6 

1'1OLE FRACTIONS 
AR 0.00823 0.OO~23 0.00~23 0.00'323 O.00~23 0.00923 0.00~23 0.00923 0.00~23 0.00~23 0.00~23 0.00~23 0.00~23 
CO2 0.02088 0.02088 0.02088 0.02"88 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 
H2O 0.01%1 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 
1·10 0.00120 0.00072 0.00038 0.00020 0.00008 0.00003 0.00001 0.00000 O.vOOOO 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00000 O.oooou 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.77262 0.77287 0.77303 0.77313 0.7731'3 0.77321 0.77322 0.77323 0.77323 0.77323 0.77323 0.77323 0.77323 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 O. 17642 0.17667 0.17[,83 0.17[,83 0.17699 0.17702 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 

eASE= 0 O/F=IOO.OOOO F1A= 0.01000 PERCENT FUEL= 0.~901 PHI= 0.14&5 
P, ATM 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T, DEG ~. 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 I~OO.O 1800.0 1700.0 1600.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38100.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2600.3 2420.3 
RHO, Glee I .8b27-4 1.840(,-4 2.0221-42.1082-4 2.1'388-4 2.2'381-4 2.4043-4 2.5200-4 2.[,4(,7-4 2.78(,4-4 2.~415-4 3.1147-4 3.3084-4 
11, MOL HT 28.531 28.[,[,2 28.7(,1 28.832 28.881 28.~14 28.93[, 28.94~ 28.~57 28.%2 28.%4 28.%& 28.%& 
CP, CALlIGIIKI 0.5735 0.5173 0.4[,8'3 0.4290 0.3974 0.372~ 0.3544 0.3405 0.32~~ 0.321& 0.314'3 0.JO~2 0.3041 
GAI'lr1A lSI 1.1807 I. 1~01 1.2010 I .212~ 1.2251 1.23107 I .2474 I .25G~ 1.2[,53 1.2727 1.2794 1.285[, 1.2915 
SON VEL.I·I/SEC 981.5 965.4 950. I 935. I 920.0 904.4 888.0 870.7 852.4 833.2 813.0 7~2.0 770.1 

MOLE FRAC T IONS 
AR 0.00'309 0.009 13 0.00917 0.0091'3 0.00~20 0.00921 0.00822 0.00~23 0.00923 0.00923 0.00'323 0.00'323 0.00923 
CO 0.00493 0.00345 0.00228 0.00142 0.00084 0.00047 0.00024 0.00012 0.00005 0.00002 0.00001 0.00000 0.00000 
CO2 0.015&4 0.01721 0.01845 0.01~3b 0.01~~8 0.02038 0.020[,2 0.02075 0.02082 0.0208& 0.02087 0.02088 0.02088 
H O.OOIU 0.000% 0.00054 0.0002'3 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00001 0.0000 I 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.0005~ 0.00043 0.00030 0.00020 0.00013 0.00007 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H2O 0.01287 0.01434 0.01%0 0.016':'4 0.01747 0.01812 0.018[,1 0.018% 0.01~21 0.01938 0.01'349 0.01955 0.01958 
NO 0.0311>2 0.02793 0.02432 0.02085 0.01758 0.014% 0.01183 0.00'340 0.0072'3 0.00549 0.00401 0.00281 0.0018'3 
NO.? 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
IQ 0.74578 0.751 13 0.7555& 0.75'119 0.710214 0.7(,453 0.710647 0.7(,804 0.7b932 0.77034 0.77115 0.7717'3 0.77227 
0 0.01711 0.0115& 0.00755 0.00475 0.00287 0.001(,5 O.OOQ~I 0.00047 0.00023 0.00010 0.00004 0.00002 0.00000 
OH 0.01012 0.00832 0.00&(,2 0.OO50~ 0.00378 0.00272 0.00188 0.00124 0.00079 0.00047 0.00027 0.00014 0.00007 
02 Q.150bl 0.155':,0 O. 15'1~5':1 0.1&300 0.1&584 0.1&81,! 0.17014 O. 17174 0.17304 0.17409 0.174-)2 O. I 7557 O.17bOb 



ADD H2011l 

CASE= 0 O/F= 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI= 0.2931 
p. ATI-I 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
p, PSIA 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 1160.3 980.3 800.3 620.3 440.3 260.3 80.3 
RHO, Glec 4.7072-4 5.0434-4 5.4314-4 5.8840-4 &.4190-4 7.0&09-4 7.8454-4 8.82&1-4 1.0087-3 1.17(,8-3 1.4122-3 1.7&52-3 2.40&4-3 
M, 110L HT 28.%9 28.%'3 28.970 28.970 28.970 28.970 28.%'3 28.%9 28.%'3 28.'370 28.970 28.970 2'3.&1'3 
cp, CAlIlGIIKI 0.3045 0.3000 0.2955 0.2'311 0.28&5 0.2818 0.27(,4 0.2704 0.21>42 0.257'3 0.2522 0.2474 0.&18'3 
GAt11'IA lSI 1.2'309 1.2%5 1.3023 1.3083 1 .3147 1.3218 1.3302 1.3399 1.3508 1.31>23 1.3737 1.3837 1.2028 
SON VEL,M/SEC 745.5 721.8 &97.1 (,71.3 644.3 &15.9 58&.2 554.7 520.9 484.3 444.0 398.& 318.3 

MOLE FRACTIONS 
AR 0.00'314 0.00914 0.00914 0.00Q'4 0.00914 0.00914 0.00'314 0.00'314 0.00914 0.00'314 0.00914 0.009 1 4 0.00914 
CO2 0.0410& 0.0410& 0.0410& 0.041C& 0.0410(, O. 041 0& 0.04106 0.0410& 0.0410(, 0.0410& 0.0410& 0.04106 0.04106 
H20lL 1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.02192 
H2O 0.03885 0.0388& 0.03886 0.03887 0.03687 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.016'35 
NO 0.00108 0.000&5 0.00036 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.7&517 0.7(,53'3 0.7&554 C.7&%3 0.765&8 0.76570 0.7&571 0.7(,571 0.7(,571 0.7&572 0.7&572 0.7&572 O. jf-572 
OH 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.144&5 0.14488 0.14503 0.14512 0.14517 0.14520 0.14521 0.14521 0.14521 0.14521 0.14521 0.14521 0.14521 

CASE= 0 O/F: 50.0000 F/A= 0.02000 PERCENT FUEl= 1.%08 PHI= 0.2'331 
P, ATM 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44. I 44.1 44.1 44.1 44.1 44.1 44.1 44. I 44.1 44.1 44.1 44.1 44.1 
T, DEG ~ 2800.0 2700.0 2&00 .0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3(,80.3 3500.3 3320.3 3140.3 2'300.3 2780.3 2&00.3 2420.3 
RHO, Glec 3.7286-4 3.8835-4 4.0459-4 4.217&-4 4.4005-4 4.5'3&8-4 4.80'31-4 5.0404-4 5.2938-4 5.5733-4 5.8835-4 &.22'39-4 b.&194-4 
11, HOl ~1T 28.556 28.&80 28.773 28.840 28.887 28.919 28.939 28.952 28.%0 28.%4 28.%7 28.%8 28.%'3 
CP, CAlIlGllKI 0.5&88 0.5148 0.4&82 0.42'38 0.3'3'33 0.3758 0.3581 0.3447 0.3344 0.32&4 0.31'38 0.3142 0.'091 
GAMMA lSI 1.1"7':1'1 1.IS'31 1.1'3'38 1.2113 1.2229 1.233'3 1.2440 1.2528 1.2&07 1.2&76 1.273'3 1.27'38 1.2854 
SON VEL, 111 SEC '380.8 %4.7 949.4 934.3 91'3.1 '303.3 88&.7 8&'3.2 850.8 831.5 811.3 7'30.2 7&8.3 

MOLE FRACTIONS 
AR 0.00901 0.00905 0.00'3U8 0.00'310 0.00'312 0.00'313 0.00'313 0.00'314 0.00914 0.00914 0.00914 0.00914 0.00'314 
CO 0.007~5 0.0054") 0.0035'3 0.00222 0.00130 0.00072 0.00037 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 
CO2 0.03252 0.0351& 0.0371'3 0.038&6 0.03%4 0.04027 0.04065 0.0408(, 0.040'37 0.04102 0.04105 0.04106 0.0410& 
H 0.00154 0.00090 0.00050 0.0002(, 0.00013 0.0000& 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00002 O.OOOJI 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00108 0.0007& 0.00051 0.00033 0.00020 0.00012 0.00007 0.00003 0.00002 0.00001 0.00000 0.00000 0.00000 
H2O 0.03023 0.0322& 0.033'33 0.0352& 0.03&30 0.0370'3 0.037&8 0.03810 0.03839 0.03858 0.03871 0.03878 0.03883 
NO 0.02870 0.02527 0.02195 0.01879 0.01583 0.01311 0.010&5 0.0084& 0.00&56 0.00495 o .003Ed 0.00254 0.00170 
N02 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 
N2 0.74042 0.74542 0.74'354 0.752'30 0.75561 0.75780 0.75'358 0.7&101 0.7&217 0.7&310 0.7&383 0.7(,441 0.7&485 
0 0.01102 0.00742 0.00484 0.00304 0.00183 0.0010& 0.00058 0.00030 0.00014 0.0000(, 0.00003 0.00001 0.00000 
OH 0.01245 0.01000 0.00781 0.005'33 0.0043& 0.00311 0.00213 0.00141 0.0008'3 0.00053 0.00030 0.00016 0.00008 
02 0.12503 0.12823 0.13103 0.13348 0.135&3 0.13751 0.13'312 0.14048 0.141&2 0.14255 0.14330 0.14388 0.14433 



ADD H20lLI 

CASE= 0 O/F= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.912& PHI= 0.43% 
P, ATl1 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 
T, DEG K 1500.0 1400.0 1300.0 1200.0 11 00.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11 &0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, G/CC 9.4152-4 1 .0088-3 1.08(,4-3 1.17&9-3 1 .2839-3 1.4123-3 1 . %92-3 1.7(,",,-3 2.017&-3 2.353e-) 2.824&-3 3.5307-3 4.9528-3 
~I, 110L WT 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.<)72 28.972 28. '~'''''2 28.972 28.972 30.481 
CP, CALI IG 11K I 0.3093 0.3048 0.3003 0.2957 0.2910 0.28(,0 0.2804 0.2742 0.2(,77 0.<&12 0.2551 0.249'.1 0.4400 
GAMI1A lSI 1.2851 1.2905 1.2%1 1.3020 1.3084 1. 3154 1.3238 1.333& 1 .3445 1.35&1 1.3(,78 1.3784 1.2324 
SON VEL,I'lISEC 743.8 720.0 &95.4 (,(,9.& &42.7 (,14.4 584.7 553.3 51'.1.7 483.2 443.0 397.8 317.& 

MOLE FRACTIONS 
AR 0.00'.105 0.00'.105 0.00'.105 0.00Q05 0.00905 0.00%5 0.00;05 0.00905 0.00~05 0.00905 0.00905 0.00905 0.00'.105 
CO2 0.0&08& 0.Ob08& 0.0&08(, 0.0(,06& 0.0&08(, 0.0&08(, 0.0&08& 0.0(,08& 0.0&08(, 0.0(,08& 0.0&08& 0.0(,08(, 0.0&08& 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.04950 
H2O 0.05772 0.05773 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.00824 
NO 0.00095 0.00057 0.00031 0.0001& 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 O. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
1'12 0.7578(, 0.7580(, 0.75819 0.75827 0.75831 0.75833 0.75834 0.75835 0.75835 0.75835 0.75835 0.75835 O. i5835 
OH 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.11351 0.11371 0.113&4 0.11392 0.11397 0.11399 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 

CASE= 0 O/F= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.912(, PHI= 0.43% 
P, AHl &.0000 &.0000 &.0000 &.0000 &.0000 &.0000 &.0000 b.OOOO &.0000 &.0000 &.0000 &.0000 & .0000· 
P, PSIA 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 29,0.3 2780.3 2(,00.3 2420.3 
RHO, G/ec 7.4&&9-4 7.7743-4 8.0973-4 8.4392-4 8.8039-49.1958-4 9.b200-4 1.0082-3 1.0589-3 1.1148-3 1.17&8-3 1.24&1-3 1 .3240-3 
11, 110L HT 28.593 28.707 28.792 28.854 28.897 28.925 28.944 28.95& 28.%3 28.%7 28.970 28.971 28.972 
CP, CALI IGIII: I 0.5%8 0.50(,2 0.4&25 0.42&& 0.3982 0.37&4 0.3599 0.3475 0.3380 0.3304 0.3242 0.3188 0.3139 
GAM~IA lSI 1.1807 1.1898 1.2002 1.2113 1.2223 1.2325 1 .2417 1.2499 1.2570 1.2&33 1.2(,91 1.2745 1.2798 
SON VEL, M/SEC 980.5 %4.& 949.3 934.1 918.7 902.7 885.9 8&8.1 849.5 830.0 809.7 788.& 7&&.& 

MOLE FRACTIONS 
AR 0.00894 0.00897 0.00900 0.00902 0.00903 0.00904 0.00904 0.00905 0.00905 0.00905 0.00905 0.00905 0.00905 
CO 0.00977 0.00&&8 0.00433 0.002&& 0.00155 0.0008& 0.00044 0.00022 0.00010 0.00004 0.00002 0.00001 0.00000 
CO2 0.05029 0.053&2 0.05&15 0.05794 0.05915 0.05990 0.0&035 0.0&0&1 0.0&074 0.06081 0.0(,084 0.0&085 0.0&085 
H 0.00123 0.00071 0.00039 0.00021 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00003 0.00002 0.00002 0.000J2 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00138 0.000% 0.000b4 0.00041 0.00025 0.00014 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 
H2O 0.04871 0.05091 0.052&9 0.05409 0.0551& 0.05597 0.05&% 0.0%98 0.05727 0.0574& 0.05758 0.057&& 0.05770 
NO 0.0254& 0.02234 0.0193& 0.01&55 0.01394 0.01154 0.00937 0.00745 0.00578 0.0043& 0.00318 0.00224 0.00150 
N02 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 
N2 0.735&8 0.74023 0.74395 0.74&97 0.74940 0.75135 0.75292 0.75419 0.75521 0.7%03 0.7%&9 0.75719 0.75758 
0 0.00694 0.004&& 0.00303 0.00190 0.00115 0.000&& 0.0003& 0.00019 0.00009 0.00004 0.00002 0.00001 0.00000 
OH 0.01253 0.00995 0.00770 0.00581 0.00425 0.00302 0.00207 0.0013& 0.0008(, 0.00052 0.00029 0.00015 0.00008 
02 0.0'.1902 0.10092 0.10272 0.10441 0.10&00 0.10745 C.l0875 0.10~89 0.1 :08& 0.111&& 0.11232 0.11283 0.11322 



ADD H20lll 

CASE: 0 o IF: 25.0000 FIA: 0.04000 PERCENT FUEL: 3.84&2 PHI: 0.58&2 
P, ATM 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
P, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147 .0 147.0 147.0 147.0 147.0 147.0 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 '300.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 2%0.3 1880.3 1700.3 1520.3 1340.3 IlbO.3 '380.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, Glce 2.3540-3 2.5222-3 2.71&2-3 2.'3425-3 3.2100-3 3.5310-3 3.'3234-3 4.4138-3 5.0443-3 5.8850-3 7.0&20-3 8.827&-3 1.2&'38-2 
M, MOL fIT 28. '374 28.'374 28.'374 28.'374 28.'374 28. '374 28.'374 28.'374 28.'374 28.'374 28.'374 28. '374 31.257 
CP, CAl! IGIIK I 0.313'3 0.30'34 0.304'3 0.3002 0.2'354 0.2902 0.2843 0.277'l 0.2712 0.2&44 0.2580 0.2523 0.3418 
GAI111A 151 1.27'37 1.2848 1.2'302 1.2%1 1.3024 1.30'l5 1.317'3 1.327& I .3380 1.3503 1.3&22 1.3733 1.25'l5 
SON VEL,MISEC 742.2 718.4 b'33.8 &&8. I &41.2 b 13.0 583.4 552.1 518.5 482.2 442. I 3'37.0 317.0 

MOLE FRACTIONS 
AR 0.008'37 0.008'37 0.008'37 0.00P'37 0.00897 0.008<;7 0.008'37 0.008'37 0.008'37 0.008'37 0.008'37 0.008'37 0.008'l7 
CO2 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.07304 
H2O 0.07b24 0.07&25 0.07&2::; 0.07&25 0.07&25 0.07625 0.07b25 0.07&25 0.07&25 0.07b25 0.07&25 0.07b25 0.00321 
NO 0.00081 0.00048 0.00027 0.00013 0.0000& 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.75071 0.75087 0.75098 0.75105 0.7510'3 0.75111 0.75112 0.75112 0.75112 0.75112 0.75112 0.75112 0./5112 
OH 0.00003 0.10001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.08297 0.08314 0.083;'5 0.08332 0.0833& 0.08338 0.08338 0.0833'l 0.08339 0.0833'3 0.08339 0.0833'3 0.0833'3 

CASE: 0 OIF= 25.0000 F/A: 0.04000 PERCENT FUEL: 3.84b2 PHI: 0.58b2 
P, ATM 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 IS.OOO 15.000 
P, PSIA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, DEG K 2800.0 2700.0 2bOO.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1~00.0 1800.0 1700.0 lbOO.O 
T. OEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2'300.3 2780.3 2bOO.3 2420.3 
RHO, Glec 1.8711-3 1.'34&8-3 2.02&7-32.1115-3 2.2022-3 2.2'3'38-3 2.405b-3 2.5210-3 2.b47&-3 2.7873-3 2.'3423-3 3.1155-3 3.3103-3 
11, MOL fIT 28.&(,0 28.755 28.826 28.877 28.'313 28.'33b 28.'352 28.%1 28.%7 28.'371 28.'372 28.~74 28.'374 
CP, CAl!IGIIKI 0.5282 0.4843 0.44&7 0.41bO 0.3'318 0.3733 0.35'33 0.3486 0.3404 0.3337 0.3280 0.3230 0.3183 
GAl1MA lSI 1.1851 1.1'341 1.2040 1.2143 1.2241 1.2331 1 .2411 1.2481 1.2543 1 .25~8 1 .2b4~ 1.2b'39 1 .2747 
SON VEL,MISEC '381. I %5.5 '350.2 '334.~ '31'3.1 902.7 885.5 8b7.4 848.5 828.8 808.3 787.1 7&5.0 

~10LE FRACTIONS 
AR 0.00887 0.00890 0.008Y2 0.008'34 0.008'35 0.008% 0.008% 0.008% 0.008% 0.00897 0.008'37 0.00897 0.008'l7 
CO 0.00'3Q5 0.00b72 0.00432 0.002b4 0.00153 0.00084 0.00044 0.00021 0.00010 0.00004 0.00001 0.00000 0.00000 
CO2 0.0&'345 0.072'35 0.07554 0.0773b 0.07857 0.07'333 0.07'377 0.08002 0.0801& 0.08022 0.08025 0.08027 0.08027 
H 0.0007'3 0.0004b 0.00025 0.00013 O.OOOOb 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00003 0.00003 0.00002 0.000J2 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00142 0.000'37 0.00064 0.00041 0.00025 0.00014 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 
H2O 0.0&813 0.0701b 0.07178 0.07304 0.07400 0.07471 0.07523 0.0755'3 0.07585 O.OibOl 0.07&12 0.07&18 0.07(,22 
NO 0.02178 0.01'304 0.0164& 0.01405 0.01183 0.00'37'3 0.007% 0.00633 0.004'31 0.00371 0.00271 0.001'30 0.00128 
N02 0.00003 0.00003 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 
N2 0.73205 0.735'30 0.73'303 0.741% 0.7435'3 0.74522 0.74654 0.747&0 0.7484b 0.74'3lb 0.74971 0.75014 0.75047 
0 0.0037& 0.00252 0.00163 0.00102 0.000(,2 0.0003(, 0.00020 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 
OH 0.010'32 0.0085'3 0.00660 0.00495 0.0031,1 0.0025b 0.00175 0.00115 0.00073 0.00044 0.00025 0.00013 0.0000& 
02 0.07281 0.07374 0.0747& 0.07585 0.07(,95 0.07803 0.07'304 0.07Q'l5 0.03074 0.08141 0.081% 0.0823') 0.08272 



ADD H20(LI 

CASE= 0 O/F= 20.0000 F/A= 0.05000 PERCENT FUEL= 4.7bl~ PHI= 0.7327 
P, ATI'I 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 293. ~ 293.~ 293. ~ 293.9 293. ~ 2~3.9 293.9 293.~ 293.~ 2~3.9 293.~ 2~3.9 293.'3 
T, DEG k 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 bOO.O 500.0 400.0 300.0 
T, OEG F 2240.3 20bO.3 1880.3 1700.3 1520.3 1340.3 II &0.3 ~80.3 800.3 b20.3 440.3 2&0.3 80.3 
RHO, G/ec 4.7084-3 5.0447-3 5.4328-3 5.8855-3 b.420b-3 7.0b2&-3 7.8474-38.8283-3 I .0090-2 1.1771 -2 1.4125-2 1.7b57-2 2.5952-2 
M, MOL HT 28.977 28.977 28.977 28.977 28.~77 28.977 28. ~77 28. ~77 28.977 28. ~77 28. ~77 28. ~77 31.943 
CP, CALI (G( (K ( 0.3(83 0.113~ O. 30~4 0.3047 0.2997 0.2~43 0.2882 0.281b 0.274b 0.2b75 0.2&08 0.2547 0.3154 
GAt1MA lSI 1.2747 1.<7% 1.2848 1.2905 1.2%8 1.3038 1.3122 1.3220 1.3329 1.3447 1.35&8 1.3b84 1.2b23 
SON VEL,MISEC 740.7 71&.9 b'l2.3 &b&.b &3~.8 &11.b 582.1 550.'3 517.4 481.2 441.2 3%.3 314.0 

MOLE FRACTIONS 
AR 0.00888 0.00888 0.00888 O.00Pge 0.00888 0.00858 0.00898 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 
CO2 0.09932 0.0~q32 0.09~32 0.09"132 o .0~·J32 0.0~932 0.0~~32 0.09932 0.Q~932 0.09~32 0.09~32 0.09')32 0.0')932 
H20 I LI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.09284 
H2O 0.0~440 0.0~441 0.0,)441 0.0~442 0.09442 0.0'3442 0.0'3442 0.09442 0.09442 0.0'3442 0.0'3442 0.0'3442 0.00157 
NO 0.00%5 0.0003~ 0.00021 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.74370 0.74383 0.74392 G.743~7 0.74400 0.74402 0.74402 0.74402 0.74403 0.74403 0.74403 0.74403 O. i4403 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.05301 0.05315 0.053;'4 0.05330 0.05333 0.05334 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 

CASE= 0 O/F= 20.0000 F/A= 0.05000 PERCENT FUEL= 4.7b19 PHI= 0.7327 
p, ATM 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 
P, PSIA 440.9 440.~ 440.~ 440.') 440.9 440.'3 440.'3 440.9 440.9 440.9 440.9 440.9 440.9 
T, OEG K 2800.0 2700.0 2bOO.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'100.0 1800.0 1700.0 lbOO.O 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38bO.3 3b80.3 3500.3 3320.3 3140.3 29.0.3 2780.3 2&00.3 2420.3 
RHO, G/CC 3.7453-3 3.8% 1-3 4.0554-34.224b-3 4.405&-3 4.&00&-3 4.8121-35.0427-3 5.2'158-3 5.5751-3 5.8852-3 &.231&-3 b.&212-3 
M, 110L >IT 28.&84 28.773 28.840 28.888 28.'121 28.'143 28.~57 28.%5 28.'370 28.~73 28.~75 28.97b 28.'377 
CP, CALIIGI(KI 0.5202 0.4788 0.4430 0.4138 0.3'30'3 0.3735 0.3&04 0.350b 0.3430 0.33&9 0.3317 0.3270 0.322'; 
GAI·n·IA ($1 1.18&0 I . 1~4~ 1.204& 1 .2144 1.2238 1.2323 1 .23~7 1.24bO 1.2515 1.25b5 1.2&11 1.2&% 1.270 I 
SON VEL ,I1/5EC '181.1 %5.5 '350.2 934.8 ~18.<J '302.3 884.'3 8&&.7 847.& 827.7 807.1 785.7 7&3.b 

~IOLE FRACT IONS 
AR 0.00879 0.00882 0.00884 0.0088& 0.00887 0.00887 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 
CO O.OllCO 0.00743 0.00477 0.00292 0.001b9 0.00093 0.00048 0.00023 0.00010 0.00004 0.00002 0.00001 0.00000 
CO2 0.08731 0.0'3120 0.0~408 0.0%10 0.09744 0.0'3828 0.09877 0.09'305 0.0~'320 0.0'3927 0.09~30 0.0~,)31 0.09932 
H 0.00059 0.00034 0.00019 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00003 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.001&0 0.0010'3 0.00072 0.00045 0.00027 0.0001& O.OOOO~ 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 
H2O 0.08&~0 0.08884 0.0')037 0.0~154 0.on41 0.0')30& 0.09352 0.09385 0.0~407 0.09421 0.0'3430 0.0~43b 0.0'343'1 
NO 0.0174b 0.01518 0.01307 0.01114 0.00'33& 0.00775 0.00&30 0.00502 0.003'30 0.00294 0.00215 0.00151 0.00102 
N02 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 
N2 0.72775 0.73120 0.733'37 0.73bl& O. 7378~ 0.7392b 0.74035 0.74121 0.741'J I 0.7424b 0.74290 0.74325 0.74351 
0 0.00214 0.00142 0.000'32 0.00058 0.00035 0.00020 0.00011 O.OOOOb 0.00003 0.00001 0.00001 0.00000 0.00000 
OH 0.00~30 0.00727 0.005% 0.0041b 0.00303 0.00214 0.0014b O. 000% 0.000&1 0.0003b 0.00021 0.00011 0.00005 
02 0.04708 0.0471& 0.0474b 0.047% 0.048&0 0.04930 0.05000 0.05Cb7 0.05127 0.0517'3 0.05222 0.052% 0.05282 



ADD H20lli 

CASE= 0 OIF= 1&.&(,&7 FIA= 0.0&000 PERCENT FUEL= 5.(,&04 PHI= 0.87'32 
P, ATl1 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, P51A 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 '300.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 '380.3 800.3 &20.3 440.3 2bO.3 80.3 
RHO, Glee '3.417&-3 1.00'30-2 1.08b&-2 1.1772-2 1.2842-2 1.412&-2 1.5&%-2 1.7&58-2 2.0181-2 2.3544-2 2.8253-2 3.7447-2 5.2'3'35-2 
1'1, MOL I·IT 28.'37'3 28.'37'3 28.,)7'3 28.')7'3 28.'37') 28.'37'3 28.'37'3 28.'37'3 28.'37'3 28.'37'3 28.'37'3 30.728 32.&15 
CP, CALI IG I If: I 0.3224 0.3182 0.3137 0.308'3 0.3038 0.2'383 0.2'320 0.2851 0.277'3 0.270& 0.2&35 0.8531 0.3065 
GAI1MA lSI 1.2702 1 .2747 1 .27'37 1.2853 1.2'315 1.2'385 1.30&'3 1.31 && 1.327& I .33'34 I. 3517 1.2027 1.2564 
SON VEL,MISEC 73'3.3 715.& &'30.'3 &&5.2 (,38.4 &10.4 580.'3 54'3.7 51&.4 480.2 440.4 3&0.8 310.0 

~IOLE FRACT IONS 
AR 0.00880 0.00880 0.00880 0.00P90 0.00880 0.00850 0.00890 0.00880 0.00880 0.00880 0.00880 0.00880 0.00880 
CO2 0.11801 0.11802 0.11802 0.116G2 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.05&'31 0.11147 
H2O 0.11223 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.05533 0.00077 
NO 0.00043 0.0002& 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.73&85 0.73&'34 0.73700 0.73703 0.73705 0.7370& 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 
OH 0.00002 0.00001 0.00000 G.OOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.liOOOO 
02 0.023&5 0.02374 0.02380 0.02384 0.0238& 0.02387 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 

CASE= 0 OIF: 1&.&&&7 FIA= 0.0&000 PERCENT FUEL= 5.&&04 PHI= 0.87'32 
P, ATM 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
p, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, DEG ~ 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'300.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, GICC &.23&'3-3 & .48%-3 &.75&4-3 7.03'3&-3 7.3423-3 7.&&79-3 8.0207-3 8.4053-3 8.8272-3 9.2927-3 '3.80'35-3 1.0387-2 1.103&-2 
11, MOL WT 28.&&0 28.75& 28.829 28.883 28.'31'3 28.'343 28.95'3 28.%8 28.973 28.'37& 28.'378 28.97'3 28.'379 
CP, CAlIIGIiKI 0.5323 0.4913 0.4542 0.4225 0.3'371 0.3777 0.3&3& 0.3533 0.3457 0.33'3'3 0.3350 0.3307 0.32&& 
GAMI'IA IS I 1.1832 I. 1<;14 1.2008 1.210'3 1.2208 1.2297 1.2374 1 .2437 1.2490 1.253& 1.2578 1.2&18 1.2&59 
SON VEL ,111 SEe 980.4 %4.4 '348.'3 933.5 '317.8 '301.4 884. I 8&5.8 84&.7 82&.7 801>.0 784.5 7&2.3 

110LE FRACTIONS 
AR 0.00870 0.00873 0.00875 0.00877 0.00878 0.0087'3 0.00879 0.00880 0.00880 0.00880 0.00880 0.00880 0.00880 
CO 0.01422 0.00<;83 0.00&44 0.003'39 0.00234 0.0012'3 0.000&7 0.00032 0.00014 0.0000& 0.00002 0.00001 0.00000 
CO2 0.10249 0.10728 0.110% 0.113&3 0.11543 0.11f.,58 0.1172& 0.117&5 0.11785 O. 1 17'34 0.1179'3 0.11801 0.11801 
H 0.00053 0.00031 0.00017 0.0000'3 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.(10002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00212 0.00148 0.000'3'3 0.000~3 0.00038 0.OCJ22 0.00012 0.0000& 0.00003 0.00~01 0.00001 0.00000 0.00000 
H2O 0.10484 0.10&83 O. 10838 0.10955 0.11041 0.11103 0.1114& 0.11175 0.111'35 0.11207 0.11215 0.1121'3 0.11222 
NO 0.01224 0.01041 0.00881 0.00742 0.00&1'3 0.00511 0.00415 0.00331 0.00257 0.001'35 0.00142 0.00100 0.00067 
N02 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 O.OOOU\ 0.00C01 0.00001 
N2 0.72281 0.72&17 0.72884 0.7308'3 0.73244 0.733&0 0.73447 0.73512 0.735&2 0.73(,01 0.73&31 0.73&55 0.73&72 
0 0.00117 0.0007& 0.00048 0.00030 0.00018 0.00010 0.0000& 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 
OH 0.00754 0.00582 0.00441 0.00327 0.00237 0.001&7 0.00114 0.00075 0.00048 0.0002'3 0.0001& 0.0000'3 D .00004 
02 0.02330 0.02235 0.02173 0.02143 0.02140 0.02157 0.02185 0.0221'3 0.02254 0.02285 0.02313 0.02335 0.02352 



ADD H20 I L I 
ADD CIS I 

CASE= 0 O/F= 14.2857 FIA= 0.07000 PERCENT FUEL= &.5421 PHI = 1.0258 
p. ATI1 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
p. PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T. DEG f: 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T. DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.0 440.3 2&0.3 80.3 
RHO. GICC 1 . 1714-~ I .2550-4 1.351&-4 1.4&42-4 1.5973-4 1.7571-4 I .9523-4 2.1%3-4 2.5101-4 2.9317-4 3.5287-4 ".4145-4 &.2913-4 
1'1. l'OL en 28.83& 28.836 28.83& 28.836 28.8% 28.836 28.83& 28.836 28.836 28.868 28.955 28.979 30.975 
CPo CALIIG Ilk I 0.32&2 0.322& 0.3188 0.314& 0.3101 0.3052 0.2994 0.2925 0.2850 0.2997 0.27% 0.2&09 1.7933 
GAMMA 151 1.2(,78 1.271& 1.2758 1.2804 I .28~7 1.2917 1.2990 1.3082 1.3192 1.3114 1.3324 1.3574 1.13&2 
SOI~ VEL .111 SEC 740.5 71b.5 &91.5 bbS.E. &38.(, & 10.3 580.& 549.3 51&.0 47&. I 437.4 394.7 302.5 

MOLE FRAC T IONS 
AR o .00Bb 7 0.008&7 0.008&7 0.006&7 0.008b? 0.00Bb7 0.008&7 0.008&7 0.008&7 0.008(,8 0.00871 0.00872 0.008&8 
('51 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00450 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00055 0.0020& 0.00249 0.0002E, 
CO 0.00727 0.0%~2 0.00E,47 0.OO5~0 0.00517 0.00427 0.00321 0.00208 0.0010& 0.00030 0.00001 0.00000 0.00000 
CO2 0.12840 0.12870 O. 1 ?~21 0.;2~78 0.13050 0.13140 0.13247 0.133&0 O. 134b 1 0.13498 0.1341& 0.1338b 0.13098 
H2 0.00278 0.00313 0.00359 G.00415 0.00488 0.00578 0.00&84 0.00797 0.008% 0.00755 0.00181 0.00014 O.VOOOO 
H201L; 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.Ob40b 
H2O 0.12630 0.12595 O.125S0 0.12493 0.12420 0.12330 0.12224 0.12111 0.12011 0.120% o .123&b 0.124&0 0.0&457 
NHl 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00000 0.00000 
N2 0.72£:'57 0.72&57 0.72&57 0.72&57 0.72657 0.72&57 0.72&57 0.72&57 0.72&58 0.72737 0.72~57 0.73018 0.72&95 

CASE= 0 O/F, 14.2857 F/A= 0.07000 PERCENT FUEL= 6.5421 PHI= 1.0258 
p. ATH 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
p. PS!A 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 .4.7 14.7 14.7 14.7 
T. DEG k 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T. DEG F 4580.3 4400.3 4220.3 4040.3 3%0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO. GICC I . 1~19-4 1.2517-4 I .31 3,,-4 1.3779-4 1.4451-4 1.5157-4 1 .5')03-4 I . b700-4 1.7557-4 1.8491-4 I .9522-4 2.0&71-4 2.1%3-4 
i'I. 1'10L IH 27.385 27.731 28.025 28.2&7 28.459 28.,,05 28.709 28.777 28.814 28.829 28.834 28.835 28.83& 
CPo CALIIG'" , 0.9%0 0.8974 0.8020 0.7113 0.&272 0.5517 0.4850 0.42&9 0.3798 0.3514 0.33') I 0.3334 0.32% 
GA~lI'IA 's, 1.IB3 1.1421 1 . 14&7 1.1535 1.1&29 1.1750 1 . 1903 1.2091 1.2303 1.2471 1.2%0 1.2&08 1.2&44 
SON VEL. ~II':.EC 984.2 %1.5 940.5 921.0 903.0 88b.3 870.8 85&.5 842.& 82&.7 807.4 78&.1 7&3.7 

1'IOLE FRACTIOIIS 
AR 0.00824 0.00834 0.00843 0.00850 0.008% 0.008&0 0.008&4 0.008&& 0.008&7 0.008&7 0.008&7 0.008&7 0.008&7 
CO O.Ob455 0.05422 0.043% 0.03444 0.02&1& 0.01945 0.01442 0.01105 0.00918 0.00837 0.00802 0.00779 0.007% 
CO2 0.0&430 0.07&2& 0.08790 0.098:;& 0.10774 0.11514 O. 1201,& 0.12435 0.12&39 0.12727 0.127&4 0.12788 0.12812 
H 0.00957 0.00593 0.00354 0.00203 0.00111 0.00059 0.00030 0.00015 0.00007 0.00004 0.00002 0.00001 0.00000 
H02 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.01384 0.01103 0.00859 0.00&57 0.004% 0.00373 0.00284 0.00228 0.00202 0.00200 0.00210 0.00227 0.00250 
H2O 0.0'3455 0.1028'3 0.10974 0.11519 0.1193& 0.12244 0.12459 0.125% 0.12&&9 0.12&94 0.12&93 0.12&79 0.12&58 
NO 0.011&4 0.00928 0.00710 0.00520 0.003&1 0.00234 0.00139 0.00072 0.00031 0.00011 0.00003 0.00001 0.00000 
N2 0.&8418 0.&9409 0.70259 0.70%3 0.71527 0,71'358 0.722&9 0.72473 0.72587 0.72&35 0.72&50 0.72&55 0.72&5& 
0 0.0080S 0.00489 0.00280 0.00150 0.00074 0.00034 0.00013 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 
OH 0.01882 0.01450 0.01%9 0.00753 0.00504 0.00318 0.00187 0.0009'3 0.00047 0.00019 0.00007 0.00002 0.00001 
02 0.0222& 0.018% 0.014&5 0.01085 0.007014 0.004b2 0.00248 0.0010& 0.00')32 0.00007 0.00001 0.00000 0.00000 



ADD (I S I 
ADD H20 I L I 

CASE= 0 O/F= 12.5000 F/A= 0.08000 PERCENT FUEL: 7.4074 PHI: 1.1723 
P, ATM 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
1. DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 gOO.O 800.0 700.0 ,,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20100.3 1880.3 1700.3 1520.3 1340.3 11,,0.3 980.3 800.3 ,,20.3 440.3 2&0.3 80.3 
RHO, Glee 3.4178-4 3."t20-4 3.9437-4 4.2723-4 4.,,1>07-45.12,,8-4 5.&g&8-4 1>.4228-4 7.44,,1-4 8.7884-4 1.0588-3 1.3245-3 2.0222-3 
M, 110L liT 28.041> 28.04" 28.041> 28.04" 28.04" 28.04" 28.048 28.109 28.513 28.84" 28.%1 28.982 33.188 
CP, CAlli G 11K I 0.3338 0.3313 0.328') 0.32"" 0.3245 0.3227 0.3224 0.3848 0.4329 0.3385 0.28,,4 0.2,,83 0.7419 
GAMI1A IS I 1.2"'l5 1 .2720 1 .2740 1 .2771 1 .2794 1 .2815 1.2828 1.2535 1.2384 1.2B05 1. 321 5 1 .3439 1.,,,,2 
SON VEL, H/SEC 751.4 720.0 700.9 1>74.0 045.g 010.4 585.0 544.0 502.8 470.0 435.5 392.7 295.4 

I-IOLE FRACTIONS 
AR 0.0083" 0.0083" 0.00830 0.00830 0.0083& 0.0083" 0.00830 0.00838 0.00850 0.00857 0.00852 0.00844 0.00830 
CIS I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.003SI 0.01284 0.02232 0.03231 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00000 0.00003 0.00110 0.00831 0.01244 0.00%8 0.00516 0.00003 
CO 0.04458 0.04259 0.04013 0.03708 0.03328 0.02858 0.02282 0.01500 0.00419 0.00039 0.00001 0.00000 0.00000 
CO2 0.10480 0.10079 0.10925 O. ; 1230 0.11009 0.12080 0.12,,54 0.13354 0.13937 0.1307" 0.12974 0.12343 0.11704 
H2 0.02015 0.02214 0.02400 0.027&5 0.03144 0.03614 0.04178 0.04534 0.02829 0.00911 0.00155 0.00010 O.vOOOO 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.12258 
H2O 0.12200 0.12001 0.117:'5 0.11450 0.11071 0.10000 0.10030 0.09487 0.J9952 0.111,,4 0.12397 0.1331g 0.01953 
Nfl3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00004 0.0000& 0.00005 0.00002 0.00001 0.00000 
1~2 0.70012 0.70012 0.70012 0.70012 0.70012 0.70012 0.7001E- 0.701,,7 0.71170 0.71754 0.71307 0.70734 0.70015 

CASE: a O/F= 12.5000 F/A: 0.08000 PERCENT FUEL: 7.4074 PHl: 1.1723 
P, Am 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
P, PSIA 29.4 29.4 29.4 29.4 29.4 29.4 2"1.4 29.4 2'3.4 2g.4 2"1.4 29.4 2'3.4 
T, OEG k 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1000.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 3%0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2000.3 2420.3 
RHO, G/CC 2.3758-4 2.48&0-4 2.&005-4 2.7177-4 2.83'33-4 2.9075-4 3.1049-4 3.2540-4 3.4173-4 3.5975-4 3.7975-4 4.0210-4 4.2723-4 
N, 110L >IT 27 . ~cJ3 27.540 27.740 27.875 27."158 28.003 28.025 28.03& 28.042 28.044 28.045 28.045 28.04b 
CP, CALlIGIIKI 0.8527 0.7471 0.03"3 0.5380 0.4572 0.4044 0.3747 0.3589 0.3503 0.3451 0.34 ;0 0.3388 0.33&3 
GAI111A IS I 1.1488 1.155& 1.1,,70 1.1841 1.2053 1.2252 1 .23"1"1 1 . 2493 1 .2551 1.2590 1 .2&19 1 .2&45 1 .2070 
SON VEL, WSEC g89.9 970.5 'l53." 939.7 927.5 "114.7 8"19.0 882.1 802.7 842.1 820.& 798.3 775.2 

NOLE FRACTI ONS 
AR 0.00813 0.00821 0.00827 0.00831 0.00833 0.00835 0.00835 0.00831> 0.0083" 0.00830 0.008% 0.00830 0.0083& 
CO 0.07&82 0.0091'3 0.00272 0.05793 0.05488 0.05310 0.05201 0.05120 0.05044 0.04%2 0.048&8 0.04750 0.04&21 
CO2 0.00855 0.07753 0.08503 0.0'3033 0.0"1403 0.0%05 0.0"1720 0.09812 0.09891 0.09974 0.10070 0.10182 0.103110 
H 0.00770 0.00500 0.00320 0.00202 0.00120 O. 00077 0.00045 0.0002" 0.00014 0.00007 0.00003 0.00001 0.00001 
H02 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.01793 0.01510'3 0.01405 0.01307 0.01270 0.0127b 0.01311 0.013"4 0.01431 0.01510 0.01005 0.01717 0.01852 
H2O 0.10"17& 0.1105" 0.1211':.7 0.12515 0.12719 0.12815 0.1283'3 0.12818 0.1276'3 0.12&98 0.12008 0.12497 0.12303 
NO 0.00734 0.00519 0.00338 0.0019'3 0.00105 0.00050 0.00022 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 
N2 0.&77105 0.1>8505 0.(,"1081 0.,,9487 0."973"! 0.&"1879 0.09950 0.&"1984 0.70000 0.70007 0.70010 0.70011 0.70011 
0 0.003& 1 0.001"15 0.00095 0.00041 0.00015 0.00005 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.01357 0.00974 0.00055 0.00410 0.00237 0.00127 0.000,,3 0.00C2g 0.00012 0.00005 0.00002 0.00001 0.00000 
02 0.00B93 0.00589 0.00337 0.001&2 0.0001>4 0.00022 0.0000& 0.00002 0.00000 0.00000 0.00000 0.00000 0.00000 



ADD CIS I 
ADD H20 I L I 

CASE= 0 O/F= 11.1111 F/A= O.O~OOO PERCENT FUEL= 8 .25&~ PHI= I. 31 8~ 
P, ATt1 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44.1 44.1 44. I 44. I 44.1 44.1 44. I 44.1 44.1 44.1 44.1 44.1 44.1 
T, DEG K 1500.0 1400.0 1300.0 1200.0 II 00.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 ~80.3 800.3 [,20.3 440.3 260.3 80.3 
RHO, GICC b.E>5bb-4 7.1321-4 7.b808-4 8.3208-4 9.0774-4 9.98&2-4 1.1121-3 1.27[,0-3 I .4~30-3 1.7595-3 2.1181-3 2.b4~2-3 4.1753-3 
11, MOL WT 27.311 27.311 27.311 27.311 27.312 27.314 27.377 27.921 28.58& 28.876 28.%8 28.~85 34.2&1 
CP, CALlIGI a:l 0.3404 0.3385 0.33b9 0.335& 0.3351 0.3383 0.4120 0.598~ O. 43&~ 0.329<) 0.2874 0.2717 0.521& 
GA111'IA lSI 1.2719 1.2738 1.2755 1.27b8 1.2775 1.2759 1.2438 1.1<)73 1.2340 1.2842 1.318& 1.3380 1.1?b7 
SOI-l VEL,M/SEC 7&2.1 736.8 710.5 (,83.0 &54.1 &23.2 583.1 534.1 501.2 471.0 435.0 391.8 292.7 

MOLE FRACTIONS 
AR 0.0080& 0.0080& 0.0080(, O.OOGC(' 0.0080E> 0.00807 0.00808 0.00824 0.00832 0.00832 0.0082& 0.00817 0.0080[, 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.01472 0.024S1 0.03445 0.04539 0.05777 
CH4 0.00000 0.00000 0.00000 0.00000 0.00000 0.00005 0.00117 0.01111 0.01559 0.015&7 0.01205 0.00&55 0.00001 
CO 0.07b11 0.07308 0.0&~42 0.0&4<)2 0.05937 0.05243 0.0423& 0.02044 0.0032& 0.0002& 0.00001 0.00000 0.00000 
CO2 0.08&01 0.08903 0.09270 0.0971 <) 0.10274 0.10%5 0.11897 0.13418 0.13361 0.12&7& 0.11~52 0.11230 0.10434 
H2 0.0394& 0.04248 0.04(,15 C .050(,4 0.0%17 0.0(,291 0.O('S72 0.05312 0.02399 0.00715 0.00121 0.00008 0.')0000 
H20t L J 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.14508 
H2O 0.11484 0.11182 0.108,5 0.103b5 0.0'1811 0.09127 0.08353 0.0822(, 0.10382 0.12057 0.132(,8 0.14312 0.00921 
NH3 0.00000 0.00000 0.00000 0.00001 0.00001 0.00002 0.00005 0.00009 0.00009 0.00007 0.00003 0.00001 0.00000 
N2 0.&7552 0.(,7552 0.(,7552 0.(,7552 0.&7553 0.&7559 O. (,7711 0.&9055 O.(,%SO 0.b%70 0.&9180 0.&8438 0.&7553 

CASE= 0 OfF= 11.1111 F/A= 0.09000 PERCENT FUEL= 8.25&9 PH!= 1.3189 
P, ATM 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 ~8.8 58.8 58.S 58.8 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3(,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2(,00.3 2420.3 
RHO, Glee 4.b~31-4 4.8'114-4 5.0'1(,3-4 5.3109-4 5.5389-4 5.7837-4 &.0489-4 &.3383-4 ('.(,559-4 7.00&&-4 7.3%1-4 7.8313-4 8.3208-4 
11, MOL m 2&.957 27.093 27.182 27.237 27.270 27.289 27.299 27.305 27.308 27.310 27.311 27.311 27.311 
cp, CAlli G" K I 0.b543 0.5590 0.4S41 0.4319 0.398& 0.3781 0.3&Sb 0.357<) 0.352'1 0.3494 0.34G7 0.3444 0.3423 
GAI'1I1A lSI 1.1718 1.18b(' 1.2039 1.2207 1.234& 1.2449 1.2521 1.2571 1.2(,07 1.2b35 1.2&58 1.2b79 1.2b9Cj 
SON VEL, MI SEC 100&.0 '191.& "l78.5 %5.2 950.5 934.0 915."l 8%.& 87('.2 854.'1 832.9 810.1 78b.5 

110LE FRACTIONS 
AR 0.007% 0.00800 0.00803 0.00804 0.00805 0.0080& 0.0080(, 0.0080(, 0.0080(, 0.0080& O.OOSO(' 0.0080& 0.0080(, 
CO 0.097b1 0.09431 0.09200 0.09042 0.08928 0.08832 0.08740 0.08&40 0.08528 0.08399 0.08248 0.08071 0.078&1 
CO2 0.0&240 0.0('(':,1 0.0&935 0.07125 0.07259 O.073b(' 0.074(,5 0.075&8 0.07b81 0.07811 0.07%2 0.08140 0.08350 
H 1).00&b7 0.004% 0.00307 0.00202 0.0012"l 0.00079 0.00047 0.0002(, 0.00014 0.00007 0.00003 0.00001 0.00001 
H2 0.02b89 0.02&08 0.02585 0.02&07 0.02&57 0.02727 0.02812 0.02911 0.03024 0.03155 0.03307 0.03485 o .03b95 
H2O 0.11787 0.12191 0.12444 0.12578 0.12&28 0.12[,20 0.12573 0.124% 0.12394 0.12270 0.12121 0.11944 0.11735 
NO 0.003&8 0.00228 0.00131 0.00070 0.00035 0.0001(, 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.&&492 0.bb898 0.(,71&8 0.(,7335 0.(,7434 0.(,7489 0.&7520 0.(,753(, 0.(,7545 0.&7549 0.&7551 0.(,7552 O.b7552 
0 0.00129 0.000(,1 0.0002b 0.00010 0.00004 0.00001 0.00000 0.0000': 0.00000 0.00000 0.00000 0.00000 0.00000 
Off 0.00841 0.00559 0.00349 0.0020(, 0.00115 0.000&1 0.00030 0.00014 0.0000(, 0.00002 0.00001 0.00000 0.00000 
02 0.0022~ 0.00117 0.00052 0.00021 0.00007 0.00002 0.00001 O.OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000 



ADD C 151 
ADD H20111 

CASE= 0 OIV= 10 .oooe F I A = O. 10000 PERCENT FUEL= ~.0909 PHI= 1.4&54 
P, ATl1 &.0000 1>.0000 1>.0000 1>.0000 &.0000 &.0000 6.0000 1>.0000 &.0000 b.OOOO 1>.0000 &.0000 &.0000 
P, PSIA 88.2 ~., .2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 
T, DEG K 1500.0 :~UO .0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 201>0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, Glee 1.2980-3 1.3')07-3 1.4977-3 1.&225-3 1 .7702-) 1.9503-3 2.2032-3 2.5701-3 2.994~-3 3.5223-3 4.2372-3 :.2989-3 8.51>'3')-3 
1'1, ~IOL IH 2&.102& 21> .&27 2&.&27 2&.1>27 2&.&30 2&.&72 27.118 28.119 28.&71 28.')03 28.974 28.''187 35.1(,1 
CP, CAL1IG 11K I O. 345~ 0.3444 0.3433 0.3428 0.3459 0.3';52 0.b801> 0.&0&7 0.4084 0.3232 0.2887 0.2751 0.4217 
GAI1MA 151 1.2751 1.271>7 1.2779 1.2785 1.2770 1.2552 1.1900 1.1927 1.2433 1.28&8 1.3155 1.3322 1.18&4 
SON VEL, M/SEC 772.8 747. I 720.2 &92. I &L2.3 1>25.5 573.0 531.2 502.4 471.3 434.5 391.0 290. I 

110LE FRACTIONS 
AR 0.00779 0.00779 0.00779 0.00779 0.00779 0.00780 0.00794 0.00805 0.00810 0.00809 0.00802 0.00792 0.00779 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.02111 0.03423 0.043S& 0.0541& 0.01>&'51 0.08147 
CH4 0.00000 0.00000 O.oooou 0.00001 0.0000& 0.00083 0.00917 0.01&82 0.01991 0.0190& 0.014&0 0.00813 0.00000 
CO 0.10313 0.09959 0.09530 0.09007 0.08357 0.07444 0.05234 0.0143& 0.00221 0.00018 0.00001 0.00000 0.00000 
CO2 0.07085 0.07440 0.078&8 0.08391 0.09038 0.09902 0.11%9 0.12757 0.12459 0.11784 0.11030 0.10218 0.09251 
H2 0.05981 0.0&33& 0.0&7&3 G .07284 0.07913 0.08538 0.07&74 0.04439 0.018')8 0.00552 0.00093 0.0000& O.liOOOO 
H20 I L1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.lb125 
H2O 0.10581 0.1022& 0.097'>8 0.0927& 0.08&3& 0.07877 0.07341 0.0')298 0.1132& 0.12818 0.14028 O. 151~8 0.00437 
flH3 0.00000 0.00001 0.00001 0.00002 0.00003 0.00007 0.00013 0.00014 0.00013 0.0000') 0.00005 0.00002 0.00000 
N2 0.&52&0 0.&52&0 0.&52&0 0.&52bl 0.&52&8 0.&53&9 0.&&459 0.[,7457 0.&7aSO 0.&7748 0.&71[,[, 0.0&321 0.&52&0 

CASE= 0 O/F= 10.0000 F I A = O. 10000 PERCENT FUEL= 9.0')0') PHI= 1.4&54 
P, ATM 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
P, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 117.0 147.0 147.0 147.0 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1')00.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 21>00.3 2420.3 
RHO, Glee I .1517-3 I . 1971-3 1.2450-3 1.2%0-3 1.3508-3 1.4101-3 1.4745-3 I .5450-3 1.&223-3 I .7078-3 1.8027-3 1.9087-3 2.0280-3 
11, 110L J.lT 2&.1&1 2&.521 <&.5&1 2&.587 21>.&03 2[,.&13 2&.& 1'3 2&.&23 2&.&24 2&.&2b 2&.&2& 2&.['2::' 2&.&2& 
CP, CAlli GIl K I 0.5003 0.4533 " .. 4200 0.3973 0.3819 0.3717 0.31>47 0.3599 0.35&4 0.3537 0.35; 4 0.34'34 0.347& 
GAMMA (51 1.20&2 1.2197 I 2318 1.2417 1.2494 1.2552 1.25% 1.2&2') 1.2&5& 1.21>78 1.2&98 1.2717 1.2735 
SON VEL, ~I/SEC 1030.2 101&. I IGJ 1.3 '=:t8S.3 %8.1 949.7 930.4 910.1 88'3.1 8&7.3 844.8 821.& 7')7.& 

I'IOLE FRACTIONS 
AR 0.00774 0.0077& 0.00777 0.00778 0.00778 0.00779 0.00779 0.00779 0.0077~ 0.00779 0.00779 0.00779 0.0077') 
CO 0.12235 0.12119 0.12024 0.11938 0.11852 0.117&0 0.11&58 0.11541 0.1140& 0.11251 0.11070 0.10859 O. lObO') 
CO2 0.05055 0.05211 0.05331 0.05434 0.05531 0.05&2') 0.0573& 0.05855 O.'05S1<:Jl 0.0&147 0.0&328 0.0&540 0.0(,789 
H 0.00525 0.003(,& 0.00249 0.001&5 0.00105 0.000&5 0.00038 0.00021 0.00011 0.0000(, 0.00003 0.00001 0.00000 
H2 0.04170 0.04202 0.04259 0.04332 0.04418 0.04515 0.04&24 0.0474& 0.04884 0.05042 0.05224 0.054% 0.05&85 
H2O 0.11813 0.11975 0.12055 0.12075 0.12050 0.11993 0.11908 0.11800 O. II [,70 0.11517 0.11337 0.1112& 0.10877 
NIH 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 
NO 0.00149 0.00087 0.00048 0.00025 0.00012 0.0000& 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 o .b477,) 0.(,4958 0.&507& 0.&5150 0.&5197 0.65224 0.&5241 0.1>5250 0.1>5255 0.&5258 0.&5259 0.&525'3 O.b52bO 
0 0.00033 0.00015 0.0000& 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00428 0.00273 0.001&7 0.00097 0.00054 0.00028 0.00014 O.OOCOb 0.00003 0.00001 0.00000 0.00000 0.00000 ' 
02 0.00038 0.00017 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 



CASE= 0 OIF= 0.0000 F;A= 0.00000 PERCEI'iT FUEL= 0.0000 PHI= 0.0000 
P, A Tl1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 1~.7 14.7 14.7 14.7 
T, OEG f 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1~00.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, GICC 1 .24&2-4 1 .2~72-4 1 .3508-4 1.4074-4 1.4&7~-4 1.5330-4 I . &035-4 1.&803-4 1.7&4&-4 1.8577-4 1.%10-4 2.07&3-4 2.20& 1-4 
/1, 110L HT 28.[,33 28.740 28.818 28.872 28,~0~ 28.~32 28.947 28.955 28.%0 28.%3 28.%4 28.%4 28.%4 
CP, CALI IS! II<) 0.5238 0.4731 0.·131& 0.398& 0.:'""13! 0.3538 0.3393 0.3284 0.3200 0.3133 0.3078 0.3029 0.2983 
GA1'U'IA lSI 1.1918 1.202& 1.2144 1.22&5 1.2382 1.2490 1.258& 1.2&70 1.2744 1.2811 1.2872 1.2930 1 .2~87 
SON VEL,HISEC 984.4 %9.2 954.5 939.7 924.5 908.& 8~1 .8 874.1 855.4 835.9 815.5 794.3 772.3 

HOLE FRAU IONS 
AR 0.00922 0.00925 0.00928 0.00929 ('.00~30 0.00~31 0.00932 0.00~32 0.00~32 0.OO~32 0.00~32 0.00~32 o .00~32 
CO 0.00008 0.00005 0.00004 0.00002 0.00001 0.00001 o.oooao 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.00022 0.00n24 0.0002& 0.00028 0.0002~ 0.0002~ 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
1-10 0.034[,1 0.030&3 0.02&&8 0.02,787 0.01928 0.015% 0.012% 0.01030 0.00798 0.00&01 0.00438 0.00308 0.00207 
N02 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 C.OOOOI 0.00001 
1-12 0.754E.5 0.75953 0.7b3b0 0.7&['~7 0.7&~75 0.77204 0.77394 0.77550 0.77&78 0.77783 0.778&8 O. 77~34 0.77985 
0 0.02280 0.01543 0.C1009 0.00(,35 0.00383 0.OG221 0.00121 0.000[,2 0.00030 0.00013 0.0000[, 0.00002 0.00001 
02 0.17840 0.18484 O. I ~004 G.19420 0.19752 0.2001& 0.2022[, 0.20395 0.20530 0.20&39 0.20725 0.20793 0.:<0844 

CASE;: 0 OIF= 0.0000 F/A= 0.00000 PERCENT FUEL= 0.0000 PHI= 0.0000 
P, ATI1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 
T, DEG ~: 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~00.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2[,0.3 80.3 
RHO, Glce 2.3532-4 2.5213-4 2.7152-4 2.9415-4 3.2089-4 3. 52~8-4 3.~220-4 4.4122-4 5.042&-4 :>.8830-4 7.05%-4 8.8245-4 1.17&[,-3 
11, 110L .n 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 26.%4 28.%4 28.%4 28.%4 
CP, CALIIGllf.1 0.2940 0.2898 0.285& 0.2815 0.2773 0.2730 0.2&81 0.2[,2[, 0.2%9 0.2512 0.24&1 0.2422 0.2402 
GAHI'IA lSI I .3044 1.3102 1.31&1 1.3223 1.3287 1.3357 I .3440 1.353& 1 .3&44 1.3757 1.3ab5 I . 3~52 1.3999 
SON vEL ,I·I,.:;EC 749.4 725.& 700.8 &74.9 &47.7 &19.2 58~.3 557.5 523.[, 48&.8 44&. I 400.3 347.2 

110LE FRACTIONS 
AR 0.00932 0.00932 0.00932 0.00932 0.00~32 0.00932 0.00~32 0.00~32 0.00932 0.00932 0.00932 0.00932 0.OO~32 
CO2 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.00131 0.00078 0.00043 0.00021 0.00009 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
f12 0.78023 0.78050 0.780&8 0.78078 0.78084 0.78087 0.78089 0.78089 0.78089 0.7808~ 0.78089 0.78089 0.78089 
02 0.20882 0.20909 0.20927 0.20938 0.20944 0.20947 0.20948 0.20~48 0.20949 0.20949 0.20949 0.20949 0.2094~ 



1 
CASE= 0 OIF=IOO.OOOO FIA= 0.01000 PERCENT FUEL= 0.9')01 PHI= 0.14&5 

p, Am 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 .5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T, OEG f' 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ')00.0 800.0 700.0 &00.0 500.0 400.0 300.0 
To OEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 'l80.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, GICC 3.5301-4 3.7823-4 4.0732-4 4.412&-4 4.8138-4 5.2'l52-4 5.8835-4 &.&190-4 7.5&45-4 8.8253-4 1.05')0-3 1.3238-3 1.7&51-3 
fl, MOL fiT 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 
CP, CALIIG 11K I 0.2,)'l4 0.2950 0.2907 0.28&3 0.2820 0.2774 0.2723 0.2&&& 0.2&0(, 0.254& 0.2492 0.2448 0.2422 
GAHI"A IS) I .2973 1.3031 1.30')0 1.3151 1.3215 1.3285 1.33&') 1.34&& I .3574 1.3&88 1.37<:1<:1 1.3893 1.3'l52 
SON VEL,H/SEC 747.4 723.& &"l8.') &73.0 &45.'3 &17.5 587.7 55(,. I 522.2 485.5 445.0 3"l'3.4 34&.& 

HCLE FRACTIONS 
AR 0.00')23 0.00')23 0.00'l23 0.00923 0.00'l23 0.00'l23 0.00'l23 0.00'l23 0.00'l23 0.00'l23 0.00"l23 0.00'123 0.00923 
CO2 0.02088 0.02088 0.02088 0.020'l8 0.02088 0.02088 0.02098 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 
H2O 0.01%1 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 
NO 0.00120 0.00072 0.0003'3 0.00020 0.0000'l 0.GOO03 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 O.OOOOU 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.772&2 0.77287 0.77303 0.77313 0.7731'l 0.77321 0.77322 0.77323 0.77323 0.77323 0.77323 0.77323 0.77323 
OH 0.00003 0.00001 0.01)000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.17&42 0.17&&7 0.17&83 G. 17('~3 O. 17&~'l 0.17702 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 

CASE= 0 OIF= 100.0000 FIA= 0.01000 PERCENT FUEL= 0."l'l01 PH I = 0.14&5 
p, ATM 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
p, PSIA 2'l.4 2'l.4 2~.4 2'l.4 29.4 2~.4 2'l.4 2'l.4 2'l.4 2'l.4 29.4 2~.4 2').4 
T, OEG ~. 2800.0 2700.0 2(,00.0 2500.0 2~OO.0 2300.0 2200.0 2100.0 2000.0 1'l00.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2GOO.3 2420.3 
RHO, Glec 2.4880-4 2.5~OG-4 2.&984-4 2.8124-4 2."l340-4 3 .OG47-4 3.20&1-4 3.3G02-4 3.52')0-4 3.7153-4 3.9220-4 4.152'l-4 4.412&-4 
1'1, I'IOL WT 28.582 28.&')8 28.785 28.847 28.8'l1 28. 'l20 28.'l39 28.951 28.%8 28.%2 28.%5 28.%& 28.%7 
CP, CAl! I G I ! K I 0.547G 0.4~71 0.4539 0.4183 0.3')01 O. %82 0.3515 0.3387 0.328'l 0.3210 0.314& 0.30'l0 0.3040 
GAI'IMA lSI 1,1851 I. 1~45 1.2053 1.2107 1.2282 1.22')1 1.24'l1 1.2581 1.2&&0 I .2731 1.27% 1.2857 1.2'lI& 
SON VEL ,I1/5EC '182.5 %&.& ~51 .4 'l3b.3 921.0 'l05.2 888.& 871. I 81)2.& 833.3 813. I 7'l2. I 770.2 

f10LE FRACT IONS 
AR 0.00'l! I 0.00"l15 0.00'l17 0.00'l1,) 0.00'321 o .OQ,)22 0.00'l22 0.00'l23 0.00<,23 0.00'l23 0.00"l23 0.00923 0.00'l23 
CO 0.00440 0.0030& 0.00200 0.00124 0.00073 0.00040 0.00021 0.00010 0.00J05 0.00002 0.00001 0.00000 0.00000 
1.02 0.01&20 0.017&3 0.018/5 0.01'l55 0.02010 0.02044 0.020&5 0.02077 0.0;;083 0.0208& 0.02087 0.02088 0.02088 
H 0.00 I 22 0.00078 0.00044 0.00023 0.00012 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00053 0.00038 0.00027 0.00018 0.00011 0.000% 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H2O 0.0133& 0.01473 0.015')0 O.OI&J& 0.017b3 0.01823 0.018G8 0.01'l01 0.0', "l24 0.01,)40 0.01,)50 0.01'15& 0.0195'3 
I~O 0.0317& 0.02802 0.02437 0.02088 0.017&0 0.01457 0.01183 0.00'l40 0.0072') 0.00549 0.00401 0.00281 0.0018"l 
N02 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00')02 0.00001 0.00001 0.00001 0.00001 
N2 0.74707 0.75203 0.75&18 0.75'l5'l 0.7&23') 0.7&4&'1 0.7&G5b 0.7&80'1 0.7&'134 0.77035 0.7711& o .7717'l 0.77227 
0 0.01487 0.01004 0.00&55 0.00412 0.00248 0.00143 0.00078 0.00040 0.00020 0.0000'l 0.00004 0.00001 0.00000 
OH 0.00%1 0.0078& 0.00&22 0.00477 0.00354 0.00254 0.00175 0.0011& 0.00(173 O. 00044 0.00025 0.00013 0.0000& 
02 0.15173 0.15&28 O. 1&012 0.1&33& 0.1&&07 0.11;834 0.17023 0.1 7 17') 0.17:'07 0.1 7 410 0.174<]3 0.17557 0.17&Ob 



ADD H20lLl 

CASE= 0 O/F: 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI: 0.2931 
P, ATM 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44.1 44.1 44.1 44.1 44.1 44. I 44. I 44. I 44.1 44. I 44.1 44. I 44. I 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 1160.3 980.3 800.3 620.3 440.3 260.3 80.3 
RHO, G/ce 7.0&08-4 7.%52-4 8.1471-4 8.8261-4 9.6284-4 1.0591-3 1.17&8-3 1.3239-3 1.5130-3 I .7652-3 2.1183-3 2.6478-3 3.6307-3 
M, 110L fIT 28.%9 28.%9 28.970 28.970 28.970 28.970 28. <)70 28.%9 28.%9 28.970 28.970 28.'370 29.793 
CP, CALI I G I I ~ I 0.3044 0.2999 0.2955 0.2')11 0.2865 0.2818 0.2764 0.2704 0.2642 0.2579 0.2522 0.2474 0.4956 
GAH~IA lSI 1.2909 1.2%5 1.3023 1.3083 1.3147 1.3218 1.3302 1.3399 1.3508 1.3623 1.3737 1.3837 1.2255 
SON VEL, MI SEC 745.5 721.8 6'J7.1 671.3 644.3 615.') 586.2 554.7 520.9 484.3 444.0 398.6 320.3 

MOLE FRAC T IONS 
AR 0.00914 0.00914 0.00914 0.00""4 0.00914 0.00914 0.00914 0.00'314 0.00'J14 0.00914 0.00914 0.00914 0.00914 
CO2 0.04106 0.04106 0.04106 0.041G6 0.04106 0.04106 0.04106 0.0410& 0.04106 0.04106 0.04106 0.04106 0.04106 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.02763 
H2O 0.03885 0.038% 0.03881 0.03887 0.03887 0.03887 0.03887 0.03887 0.G3887 0.03887 0.03887 0.03887 0.01123 
NO 0.00108 0.00065 0.00036 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.76517 0.76539 0.76554 G.76%3 0.7b%8 0.76570 0.76571 0.76571 0.76571 0.76572 0.76572 0.76572 O. i6572 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.14465 0.14488 0.14503 0.14512 0.14517 0.14520 0.14521 0.14521 0.14521 0.14521 0.14521 0.14521 0.14521 

CASE: 0 O/F= 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI= 0.2931 
P, A r~1 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 
T, DEG K 2800.0 2700.0 2600.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1600.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 3860.3 %80 .3 3500.3 3320.3 3140.3 29,0.3 2780.3 2600.3 2420.3 
RHO, G/ec 4. ~797-4 5.1840-4 5.3988-4 5.6263-4 5.8691-4 0.1302-4 6.4129-4 6.7209-4 7.0587-4 7.4312-4 7.8447-4 8.30&6-4 8.8259-4 
11, 110L NT 28.603 28.713 28.795 28.855 28.8% 28.924 28.942 28.954 28.%1 28.%5 28.%7 28.%8 28.%9 
CP, CALIIGII,I 0.5445 0.4958 0.4540 0.4197 0.3924 0.3714 0.3553 0.3430 0.3334 0.3258 0.3195 0.3140 0.3090 
GAI11'IA lSI 1.1841 1.1933 1.2038 1.2148 1.2258 1.2362 1.24% 1.2539 1.2613 1.2680 1 .2741 1.2799 1.2855 
SON VEL, HI SEC 981.7 %5.9 950.6 935.5 920. I 904.0 887.2 869.& 851.0 831.6 81 1.3 790.2 768.3 

110LE FRACT I 0115 
AR 0.00903 0.00906 0.00909 0.00911 0.00912 0.00913 0.00913 0.00914 0.00914 0.00914 0.00914 0.00914 0.00914 
CO 0.00707 0.00484 0.00315 0.00194 0.00113 0.00062 0.00032 0.00016 0.00007 0.00003 0.00001 0.00000 0.00000 
CO2 0.03347 0.03586 0.03767 0.038% 0.03983 0.04037 0.04070 0.04088 0.04098 0.04103 0.04105 0.04106 0.04106 
H 0.00126 0.00073 0.00040 0.00021 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00002 O.OOOJI 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00095 0.00067 0.00045 0.00029 0.00018 0.00010 0.0000& 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 
H2O 0.03092 0.03279 0.03432 0.03554 0.03650 0.03723 0.03776 0.03815 0.03842 0.03%0 0.03872 0.03879 0.03883 
NO 0.02878 0.02532 0.021')8 0.01880 0.01584 0.01312 0.01065 0.00847 0.006% 0.00495 0.00361 0.00254 0.00170 
N02 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 
N2 0.74162 0.74627 0.75011 0.75327 0.75585 0.75795 0.75%& 0.76105 0.76219 0.763 11 0.76384 0.76441 0.76485 
0 0.009% 0.00644 0.0041".1 0.00263 0.0015".1 0.00092 0.00050 0.00026 0.00013 0.00006 0.00002 0.00001 0.00000 
OH 0.01173 0.00939 0.00731 0.00554 0.00407 0.00290 0.00199 0.00131 0.00083 0.00050 0.00028 0.00015 0.00007 
02 0.12555 0.12%0 0.13129 0.13367 0.13576 0.13759 0.13917 0.14052 0.14164 0.142% 0.14330 0.1438') 0.14433 



ADD H20 IL I 

CA5E= a O/F= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.912b PHI= 0.43% 
P, ATI1 b .000') b.OOOO b.OOOO b.OOOO b.OOOO b.OOOO &.0000 b.OOOO b.OOOO b.OOOO b.OOOO 6.0000 &.0000 
P, PSIA 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 8S.2 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 bOO.O 500.0 400.0 300.0 
T, DEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 11bO.3 980.3 SOO.3 620.3 440.3 2bO.3 80.3 
RHO, Glee 1.4123-3 1.5132-3 1.62%-3 1.7b54-3 1.9259-32.1184-3 2.3538-3 2.b480-3 3.0263-3 3.5307-3 4.2369-3 5.2%1-3 7.4509-3 
M, 110L WT 28.972 28.972 28.972 28.972 28.~72 28.972 28.972 28.972 28.972 28.972 28.972 28.972 30.570 
CP, CALlIGIiKI 0.3092 0.3047 0.3003 0.2957 0.2910 0.28bO 0.2804 0.2742 0.2b77 0.2&12 0.2551 0.2499 0.3813 
GAMMA 151 1.2851 1.2905 1.2%1 1.3020 1.3084 1.3154 1.3238 1.3336 1.3445 1.3%1 1.3b78 1.3784 1.2521 
SON VEL,M/SEC 743.8 720. I &95.4 &b9.6 642.7 614.4 584.7 553.3 519.7 483.2 443.0 397.8 31'3.b 

110LE FRACT IONS 
AR 0.00905 0.00'305 0.00'305 0.00"05 0.00905 0.00905 0.00905 0.00905 0.00~05 0.00'305 0.00905 0.00'305 0.00905 
CO2 0.0608& 0.Ob08b 0.Ob08b 0.0606b 0.Ob086 0.0(,08(, 0.0(,08(, 0.O('08b 0.Ob08G 0.Ob08(' 0.O('08b 0.Ob086 O.O('OS(' 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.05227 
H2O 0.05772 0.05773 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 O. 05774 0.05774 0.05774 0.05774 0.00547 
NO 0.000% 0.00057 0.00031 0.0001(, 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
1-12 0.75786 0.75806 0.75819 C.75827 0.75831 0.75833 0.75834 0.75835 0.75835 0.75835 0.75835 0.75835 0.;5835 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.11351 0.11371 0.113&4 0.11392 0.11397 0.11399 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 

CASE= a O/F= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.912(, PHI= 0.43% 
P, ATl1 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
P, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 
1. DEG K 2800.0 2700.0 2(,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1(,00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 3860.3 3(,80.3 3500.3 3320.3 3140.3 29,0.3 2780.3 2(,00.3 2420.3 
RHO, G/CC 1.247(,-3 1.2980-3 1.3512-3 1.407b-3 1.4(,80-3 1.5331-3 1.(,03&-3 1.(,805-3 I . lE,49-3 1.8580-3 1.%14-3 2.0lE,8-3 2.20(,7-3 
1-1, 1'10L "T 28.(,(,5 28.758 28.827 28.87b 28.911 28.934 28.949 28.959 28.%4 28.%8 28.970 28.971 28.972 
CP, CALlIGIIKI 0.5188 0.47(,4 0.4404 0.4109 0.3875 0.3(,95 0.35% 0.3449 0.3365 0.32% 0.3237 0.3185 0.3137 
GAI"'MA 151 1.1879 1.1%9 1.20(,9 1.2170 1.22(,9 1.23bO 1.2442 1.2515 1.2580 1.2(,39 1.2(,95 1.2747 1.2799 
SON 'IEL, M/SEC 982.2 %(,.(, 951.3 93(,.0 920.2 903.8 8Bb.7 8(,8.7 849.8 830.2 809.8 788.(, 7E.(,.b 

I'IOLE FRACTIONS 
AR 0.008% 0.00899 0.009UI 0.00902 0.00903 0.00904 0.00905 0.00905 0.00905 0.00905 0.00905 0.00905 0.00'l05 
CO 0.007e7 0.00531 0.00341 0.00208 0.00121 0.00067 0.00034 0.00017 0.00008 0.00003 0.00001 0.00000 0.00000 
CO2 0.05234 0.05510 0.05714 0.05857 0.05952 0.06011 0.Db04(' O.O(,O(,b 0.0(,077 0.0(,082 0.0(,084 0.06085 0.Ob086 
H 0.00085 0.00049 0.00027 0.00014 0.00007 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00003 0.00003 0.00002 0.000J2 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00110 0.00075 0.00050 0.00032 0.00019 0.00011 0.0000(, 0.00003 0.00002 0.00001 0.00000 0.00000 0.00000 
H2O 0.05000 0.05188 0.05339 0.05459 0.05551 0.0%20 0.0%71 0.05707 0.05733 0.05750 0.057(,0 o .057b7 0.05771 
NO 0.02552 0.02237 0.01938 0.01(,5(, 0.01395 0.01154 0.00938 0.00745 0.00578 0.0043b 0.00318 0.00224 0.00150 
N02 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 
N2 0.73755 0.74154 0.74484 0.74754 0.74975 0.751% 0.75304 0.7542(, 0.75525 0.7%05 0.7%[,9 0.75720 0.75758 
a 0.00538 0.003(,1 0.00235 0.00147 0.00089 0.00051 0.00028 0.09014 0.00007 0.00003 0.00001 0.00000 0.00000 
OH 0.01118 0.00884 0.00(,83 0.00513 0.00375 0.002(,(, 0.00182 0.00120 0.0007(, 0.00045 0.0002(, 0.00014 0.00007 
02 0.09919 a.1010b 0.10283 O. 10452 O. IOb09 0.10752 0.10880 O. 10~92 0.1 ;088 0.111(,8 0.11232 0.11283 0.11322 



ADO H20 (ll 

CASE= 0 O/F= 25.0000 "1 A= 0.04000 PERCENT FUEL= 3.84102 PHI= 0.58102 
p. ATl1 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
p. PSIA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T. DEG f: 1500.0 1400.0 1300.0 1200.0 11 00.0 1000.0 900.0 800.0 700.0 (,00.0 500.0 400.0 300.0 
T. DEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 11100.3 980.3 800.3 (,20.3 440.3 2(,0.3 80.3 
RHO. GICC 3.5310-3 3.7832-3 4.0743-3 4.4138-3 4.8150-3 5.2~&5-3 5.8850-3 (,.&207-3 7.%('5-3 8.827(,-3 I . 05~3-2 1.3241-2 I . ~0('8-2 
M. 110L WT 28.~74 28.~74 28.~75 28.~75 28.~74 28. ~74 28.~74 28.~74 28.~74 28.~74 28.974 28.~74 31 .2~4 
CP. CALI (G 11 K I 0.3138 O. 30~4 0.304~ 0.3002 0.2~54 0.2~02 0.2843 O. 277~ 0.2712 0.2(,44 0.2580 0.2523 0.31~2 
GAMI'IA lSI 1 .27~7 1.2848 I .2~02 1.2%1 1.3024 I . 30~4 I . 317~ 1.327b 1.338(, 1.3503 1.3&22 I .3733 1.2710 
SON VEL .11/SE( 742.2 718.4 ('~3.8 10(,8. I (,41.2 1013.0 583.4 552. I 518.5 482.2 442. I 3~7 .0 318.3 

MOLE FRACTIONS 
AR 0.008~7 0.008~7 0.008~7 0.00P~7 0.008~7 0.008~7 0.008~7 0.008~7 0.00&~7 0.008~7 0.008'l7 0.OO8~7 0.008'37 
CO2 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.07411 
H2O 0.07&24 0.071025 O.07b2~ 0.071025 0.071025 0.07b25 0.07(,25 0.071025 0.071025 0.071025 0.071025 0.071025 0.00214 
NO 0.00081 0.00048 0.00027 0.00013 0.000010 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.75071 0.75087 0.750g9 0.75105 0.7510~ 0.75111 0.75112 0.75112 0.75112 0.75112 0.75112 0.75112 O. i5112 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.082% 0.08314 0.083;'5 0.08332 0.083310 0.08337 0.08338 0.0833~ 0.0833~ 0.0833~ 0.0833~ 0.0833~ 0.0833~ 

CASE= 0 O/F= 25.0000 F/A= 0.04000 PERCENT FUEL= 3.84&2 PHI= 0.58102 
p. ATM 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
p. PSIA 2~3.~ 2~3. ~ 2~3.~ 2~3.~ 2~3.~ 2~3. ~ 2~3. ~ 2~3. ~ 2~3. 9 2~3.~ 2~3.~ 2~3.~ 2~3.~ 
T. DEG " 2800.0 2700.0 21000.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 I~OO.O 1800.0 1700.0 1(,00.0 
T. DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 31080.3 3500.3 3320.3 3140.3 2~,0.3 2780.3 2bOO.3 2420.3 
RHO, Gice 2.4~78-3 2.5~80-3 2.7038-32.81104-3 2.~31O~-3 3.010108-3 3.2078-3 3.3&15-3 3.5302-3 3.71104-3 3.~231-3 4.1540-3 4.4137-3 
M. MOL WT 28.&~5 28.780 28.843 28.888 28.~1~ 28.~40 28.954 28.%3 28.%8 28.~71 28. ~73 28. ~74 28.~74 
CP. CAlli G I I Y I 0.50~3 0.41095 0.4357 0.4082 0.381010 0.31O~~ 0.3572 0.3474 0.33% 0.3333 0.3278 0.322~ 0.3183 
GAI11'IA (51 I .18~0 I. 1~7~ 1.2075 1.2172 1.22(,4 1.2348 1.2423 I .248~ 1.2547 1.2&01 1.2&51 1.2700 1.2748 
SON VEL. ~1I SEC ~82.2 %10.10 951.3 ~35.~ ~I~.~ ~03.3 885.~ 8&7.7 848.7 828.9 808.4 787. I 71:,5. I 

110LE FRACTIONS 
AR 0.00888 0.008~1 0.008~3 0.008~4 0.008~5 0.008% 0.008% 0.008% 0.008~7 0.008~7 0.008~7 0.00897 0.008~7 
CO O.0087~ 0.00589 0.00377 0.00230 0.00133 0.00073 0.00038 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 
CO2 0.07071 0.07384 0.071014 0.07774 0.0787'3 0.07~45 0.07~84 0.080% 0.08017 0.08023 0.0802& 0.08027 0.08027 
H 0.000(,4 0.00037 0.00020 0.000 11 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00004 0.00003 0.00002 0.000J2 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00125 0.00085 0.000% 0.00035 0.00021 0.00012 0.00007 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 
H2O 0.0(,883 0.070(,8 0.07215 0.07330 0.07418 0.07483 0.07531 0.07%4 0.07588 0.071003 0.071013 0.07101~ 0.07&22 
NO 0.02177 0.01~03 0.01&410 0.01405 0.01183 0.00~7~ 0.007% 0.001033 0.004~1 0.00371 0.00271 0.001~0 0.00128 
N02 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 
N2 0.73297 0.731054 0.7394(, 0.74184 0.7437& 0.74532 0.741;100 0.747103 0.74848 0.74'3110 0.74~71 0.75014 0.75047 
0 0.00325 0.00218 0.00141 0.0008~ 0.00053 0.00031 0.00017 0.0000~ 0.00004 0.00002 0.00001 0.00000 0.00000 
OH 0.01020 0.00802 0.000110 0.004&2 0.00337 0.00238 0.001103 0.00107 0.000108 0.00041 0.00023 0.00012 0.000010 
02 0.072&4 0.073103 0.07470 0.07582 0.07&'35 0.07804 0.07~05 0.07~% 0.OG075 0.08141 0.081% 0.0823~ 0.08272 



ADD H20 III 

CASE= 0 OIF= 20.0000 FIA= 0.05000 PERCENT FUEL= 4.7bl~ PHI= 0.7327 
P, Am 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 
P, PSIA 440.'3 440. ~ 440.~ 440. ~ 440.~ 440.~ 440.~ 440.~ 440.9 440.9 440.~ 440.~ 440.') 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 1',00.0 500.0 400.0 300.0 
T, DEG F 2240.3 201',0.3 1880.3 1700.3 1520.3 1340.3 111',0.3 ~8Q.3 800.3 1',20.3 440.3 21',0.3 80.3 
RHO, Glee 7.%21',-3 7.5[,71-3 8. 14~2-3 8.8283-3 ~.b30~-3 I . 05~4-2 1.1771 -2 1.3242-2 1.5134-2 1.71',57-2 2.1188-2 2.b~59-2 3.8950-2 
11, 110L HT 28.977 28.977 28.977 28.977 28.977 28. ~77 28. ~77 28. ~77 28. ~77 28. ~77 28.977 2~.495 31.%1 
CP, CALI IG I If; I 0.3183 0.3139 0.30~4 0.3047 0.2~~7 0.2~43 0.2882 0.2811', 0.2741', 0.2<.75 0.21',08 1.0780 0.3043 
GAt111A lSI 1.2747 1.27% 1.2848 1.2905 1.2%8 1.3038 1.3122 1.3220 1 .332~ 1.3447 1.3%8 1.2030 1.21',83 
SON VEL ,111 SEC 740.7 711',. ~ b~2.3 1',1',1',.1', 1',39.8 I', ILl', 582.1 550.~ 517.4 481.2 441.2 368.3 314.1', 

110LE FRACTIONS 
AR 0.00888 0.00888 0.00888 o.oopse 0.00888 0.00868 0.00898 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 
CO2 0.0~932 0.0~~32 0.0~~32 0.09~32 O. 0~')32 0.0~932 0.0~~32 0.0~~32 0.O~932 0.09~32 0.09932 0.09932 0.09932 
H20lll 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.1l0000 0.00000 0.00000 0.01757 0.09337 
H2O 0.09440 0.0~441 O.0~441 0.0~442 0.0~442 0.0~442 0.09442 0.0~442 0.0~442 0.0~442 0.0'3442 0.071',85 0.00105 
NO 0.0001',5 0.0003~ 0.00021 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00001 0.1)0000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.74370 0.74383 0.74392 0.74397 0.74400 0.74402 0.74402 0.74403 0.74403 0.74403 0.74403 0.74403 O. i4403 
OH 0.00002 0.0000 I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.05301 0.05315 0.053:'4 0.05329 0.05333 0.05334 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 

CASE= 0 OIF= 20.0000 F/A= 0.05000 PERCENT FUEL= 4.7bl~ PHI= 0.7327 
p, ATM 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
p, PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 
T. OEG K 2800.0 2700.0 21',00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1(,00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 381',0.3 3(,80.3 3500.3 3320.3 3140.3 2~~0. 3 2780.3 21',00.3 2420.3 
RHO, Glee 4.9~94-3 5.1~~O-3 5.4101-3 5.1',347-3 5.8754-31',.1349-3 1',.411',1',-3 b.723~-3 7.01',12-3 7.4331',-3 7.8470-38.3088-3 8.8282-3 
M, MOL WT 28.716 28.7% 28.8% 28.8~8 28.~27 28.941', 28.~5~ 28.%1', 28.~71 28.974 28.~75 28.~7b 28.977 
CP, CAlIlGIIKI 0.5021', 0.41',49 0.4327 0.401',5 0.385~ 0.3703 0.3585 0.3495 0.3424 0.331',1', 0.3315 0.321',9 0.3226 
GAI111A lSI I. 18~8 1.1985 I .207~ 1.2172 1.221',0 1.2339 1.2407 1.241',7 1.2520 1.2%7 1.21',12 1.21',% 1.2701 
SON VEL ,I115EC ~82. I %(,.1', ~51 .3 ~35.7 ~19.b ~02.~ 885.3 8bb.~ 847.7 827.8 807. I 785.7 7(,3.6 

MOLE FRACTIONS 
AR 0.00880 0.00883 0.00885 0.00881', 0.00887 0.00887 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 
CO 0.00~72 0.001',52 0.00417 0.00254 0.00147 0.00080 0.00042 0.00020 0.00009 0.00004 0.00001 0.00000 0.00000 
CO2 0.08871 0.09218 0.09474 0.0%51 0.0~7b8 0.0~841 0.09884 0.09~0~ 0.09921 0.0~927 0.0~~30 0.09~32 0.09~32 
H 0.00048 0.00028 0.00015 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00003 0.00003 0.00002 0.000J2 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00140 0.000~5 0.0001',3 0.0003~ 0.00024 0.00014 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 
H2O 0.08758 S .08934 O.0~O72 0.0~178 0.0~258 0.0~317 0.0935~ 0.09389 0.0~409 0.0~423 0.0~431 0.09431', 0.0~43~ 
NO 0.01740 0.01514 0.01305 0.01113 0.00931', 0.00775 0.001',30 0.00502 0.003~0 0.002~4 0.00215 0.00151 0.00102 
N02 0.00003 O. )0003 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 
N2 0.728&< 0.73181 0.73437 0.731',42 0.73805 O. 73~35 0.74040 0.74124 0.741~2 0.74247 0.742~1 0.74325 0.74351 
a 0.00184 0.00123 0.00080 0.00050 0.00030 0.00017 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 
OH 0.008&7 0.00677 0.00518 0.00387 0.00282 0.00199 0.00131', O.OOO~O 0.00057 0.00034 0.0001~ 0.00010 0.00005 
02 0.04671 o .04(,~0 0.04730 0.04787 0.04855 0.04928 0.05000 0.0501',7 0.OS127 0.0517~ 0.05222 0.052% 0.05282 



ADD H20lLI 

CASE= 0 OIF= Ib.bb&7 FIA= O.ObOOO PERCENT FUEL= 5.bb04 PHI= 0.87~2 
P, ATt1 50.001) 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.S 734.S 734.8 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 bOO.O 500.0 400.0 300.0 
T, DEG F 2240.3 20bO.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2bO.3 80.3 
RHO, GICC 1.1772-2 1.2bI3-2 1.3583-2 1.4715-2 l.b053-2 1 .7&58-2 1.9b20-22.2073-2 2.522b-2 2.~430-2 3.531b-2 4. 73~3-2 b.&25b-2 
1'1, 110L HT 28.~79 28.979 28.~7~ 28.979 28.'379 28.97'3 28. ~7~ 28.~79 28.~7~ 28.~7~ 28.~79 31.111 32.b20 
CP, CALlIGllfC ) 0.3224 0.3182 0.3137 0.3089 0.3038 0.2983 0.2~20 0.2851 0.2779 0.270& 0.2b35 0.7307 0.3032 
GAI'1I1A IS) 1.2702 1.2747 1.27'38 1.2853 1.2915 1.2')85 1 .30b~ 1.31bb 1.327& 1 .33'34 1.3517 1.20&8 1.2581 
SON VEL,HISEC 73').3 715.& (,90.') 005.2 &38.4 &10.4 580.~ 54~.7 51b.4 480.2 440.4 3SQ.2 310.2 

fl0LE FRACTIONS 
AR 0.00880 0.00880 0.00880 O.OOPSO 0.00880 0.00880 0.00890 0.00880 0.00880 0.00880 0.00880 0.00880 0.00880 
CO2 0.11801 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 O. I 1802 0.11802 0.11802 0.11802 0.11802 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0&852 0.111&2 
H2O 0.11223 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.04372 0.000&2 
NO 0.00043 0.0002& 0.00014 0.00007 0.00003 0.00001 O. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00000 0.01)000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.73&85 0.73&94 0.73700 0.73703 0.73705 0.7370& 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 0.i3707 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.023&5 0.02374 0.023bO O. 02384 0.0238& 0.02387 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 

CASE= 0 OIF= 14.(,540 FIA~ 0.0&824 PERCENT FUEL= &.3882 PHI= 1.0000 
P, ATM 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 C.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, OEG K 2800.0 2700 .0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 I~OO.O 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 29,0.3 2780.3 2&00.3 2420.3 
RHO, Glec 5.8~4&-5 &.2077-5 &.5305-5 &.8&43-5 7.2110-5 7.5734-5 7.955&-58.3&2&-5 8.8007-5 9.2773-5 9.8013-5 1 .0383-4 1.1035-4 
11, 110L ~IT 27.087 27.507 27.865 28.1&3 28.402 28.587 28.724 28.821 28.88& 28.~28 28.g53 28.%8 28.~75 
CP, CALJlGtlK) 1.1349 1.01&2 0.~025 0.7951 0.&%1 0.&079 0.5328 0.4718 0.424& 0.38~7 0.3&50 0.3480 0.33&5 
GAMI1A <51 1.1341 1.1359 1.13% 1.1453 1.1535 1.1&44 1.1778 1.) ')31 1.2091 1.2244 1.2379 1.2490 1.2577 
SON VEL, HI SEC 987.3 %2.8 ~40.2 ~1~.4 '300.2 882.& 80&.1 850.2 834.3 817.7 7'19.') 780.7 75'J.~ 

HOLE FRACTIONS 
AR 0.0081& 0.00829 0.00840 0.0084~ 0.008% 0.008&1 0.008&5 0.008&8 0.00870 0.00872 0.00872 0.00873 0.00873 
CO 0.Ob~(4 0.05~0~ 0.04803 0.03730 0.027&0 0.01'143 0.01298 0.00821 0.0048~ 0.00273 0.00142 0.000&8 0.00030 
CO2 0.05481 0.0&730 0.08000 0.0~210 0.102')0 O. I 11~2 0.11900 0.12422 0.12783 0.130 18 0.131 &1 0.13242 0.13284 
H 0.01438 0.008'13 0.00530 0.00301 0.001&2 0.00083 0.00040 0.00018 0.00007 0.00003 0.00001 0.00000 0.00000 
H02 0.00001 0.00001 0.00000 O.OOOJO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.015&3 0.01250 0.00%& 0.00724 0.0052& 0.00371 0.00253 0.001&& 0.00105 0.000&3 0.0003& 0.0001~ O.OOOO~ 
H2O 0.08440 O.0~443 0.10281 0.10954 0.11475 0.118b5 0.1214& 0.12342 0.12473 0.12557 0.12&08 0.12&38 0.12&54 
NO 0.01294 0.01059 0.00835 0.00&33 0.004&2 0.00322 0.00215 0.00137 0.00082 0.00047 0.00025 0.00012 0.00005 
N2 0.,,7714 0.&8893 0.&~'l10 0.707&1 0.71450 0.71g87 0.72j8& 0.72&70 0.728&2 O. 72~8(' 0.730&1 0.73103 0.73125 
a 0.01273 0.007~2 0.004&7 0.0025') 0.00135 0.000&5 0.0002'3 0.00012 0.00005 0.00002 0.00000 0.00000 0.00000 
OH 0.02235 0.017&8 0.0133& 0.00%4 0.00b&5 0.00437 0.00273 0.001&1 0.00090 0.00047 0.00023 0.00010 0.00004 
02 0.02780 0.02435 0.02032 0.01&15 0.0121~ 0.00875 0.00595 0.00383 0.00233 0.00133 0.00071 0.00035 0.0001& 



ADD H2DfL I 
ADD CISI 

CASE= a OIF= 14.2857 FIA= 0.07000 PERCENT FUEL= &.5421 PHI= 1.0258 
P, ATI'I 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14,7 14.7 14,7 14,7 14,7 14.7 14.7 14.7 14. 7 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 I 1&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, Glce 2.3428-4 2.5101-4 2.7032-4 2.9284-4 3.1947-4 3.5141-4 3.904&-4 4.3927-4 5.0205-4 5.8618-4 7.0592-4 e.8293-4 1.3057-3 
1'1, I<OL WT 28.83& 28.83& 28.83& 28.83& 28.83& 28.83& 28.83& 28.83& 28.837 28.890 28.%3 28.980 32.143 
CP, CALIIGItf-1 0.32&2 0.322G 0.3188 0.314& 0.3101 0.3052 0.2994 0.2925 0.28&4 0.3011 0.27&0 0.2&04 0.9838 
GAI1~IA IS I 1.2&79 1.271& 1.2758 1.2804 1.2857 1.2917 1.2990 1.3082 1.3181 1.3103 1.33&2 1.3580 1.1527 
SON VEL, 111 SEC 740.5 71&.5 &91.5 &b5.& b38.0 b10.3 580.& 549.3 515. Q 475.7 437.9 394.8 299. I 

I'IOLE FRACTIONS 
AR 0.008&7 0.008&7 0.008&7 0.008&7 0.008&7 0.008&7 0.008b? 0.008&7 0.008b7 0.008&9 0.00871 0.00872 0.008&8 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00490 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00000 0.00000 0.00000 0.00002 0.00092 0.00219 0.00250 0.00006 
CO 0.00727 0.00092 0.00&47 0.00590 0.00517 0.00427 0.00321 0.00208 0.00105 0.00024 0.00001 0.00000 0.00000 
CO2 0.12840 0.1287& 0.12921 O. i2~78 0.13050 0.13140 0.13247 0.133&0 0.134& I 0.13477 0.13407 0.1338& 0.13073 
H2 0.00278 0.00313 0.00359 0.00415 0.00488 0.00578 0.00&84 0.00797 0.00889 0.00&11 0.00130 0.00010 0.00000 
H201L' 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.09788 
H2O 0.121',30 0.12595 O.125S0 0.12493 0.12420 0.12330 0.12224 0.12111 0.12014 0.12134 0.12395 0.124&2 0.03110 
flH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00002 0.00001 0.00001 0.00000 
N2 0.72&57 0.721>57 0.72&57 0.72&57 0.72&57 0.72&57 0.72&57 0.72&57 0.72&'>0 0.72792 0.72975 0.73020 0.72&&& 

CASE:: 0 OIF= 14.2857 F/A= 0.07000 PERCENT FUEL= &.5421 PHI: 1.0258 
P, ATl1 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T, OEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 21',00.3 2420.3 
RHO, GICC 1.7992-4 1.88&8-4 1.9778-4 2.072&-4 2.1718-4 2.27&4-4 2.3874-4 2.50&0-4 2.&341-4 2.7738-4 2.9283-4 3.1007-4 3.2945-4 
11, 110L ,IT 27.?5CJ 27.%9 28.130 28.345 28.514 28.&42 28.732 28.789 28.819 28.831 28.834 28.835 28.8% 
CP, CALIIGlff;< 0.9257 0.8371 0.7511 0.&&93 0.5Q3& 0.5254 0.4&50 0.4122 0.3712 0.3482 0.3302 0.3332 0.32% 
GA~IMA 151 1.1427 I .14&0 1 . 1511 1.1585 1.1&82 1.1807 1.1%2 1.2151 1.2350 1.2492 1.2%7 1.2&10 1.2&44 
SON VEL, 111 SEC 982.5 %0.8 940.5 921.7 904.2 887.9 872.7 858.4 844.2 827.3 807.1', 78&.2 7&3.8 

110LE FRACTIONS 
AR 0.00829 0.00838 0.0084& 0.00853 0.00858 0.008&2 0.008&4 0.008&& 0.008&7 0.008&7 0.008(,7 0.008&7 0.008&7 
CO 0.05994 0.04987 0.04014 0.03130 0.02377 0.0177& 0.01334 0.01047 0.008% 0.00831 0.00801 0.00779 0.00750 
CO2 0.0&973 0.08125 0.09222 0.102J& 0.11039 0.11700 0.12184 0.12498 0.12&&4 0.12734 0.127&b 0.12788 0.12812 
H 0.00739 0.00457 0.00272 0.0015& 0.0008& 0.0004& 0.00023 0.00012 0.0000& 0.00003 0.00001 0.00001 0.00000 
H02 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.01238 o .00Q83 0.007&5 0.0058& 0.00444 0.00337 0.002&2 0.00211', 0.00197 0.00198 0.00210 0.00227 0.00250 
H2O 0.09880 0.10&1& 0.11218 0.11094 0.12057 0.12324 0.1250Q 0.12&24 0.12&81 0.12&99 0.12&Q4 0.12&80 0.12&58 
NO 0.01114 0.00880 0.001',(,8 0.00484 0.00333 0.00213 0.00124 0.000&2 0.0002& 0.00009 0.00002 0.00001 0.00000 
N2 0.&8883 0.&9780 0.70545 0.71177 0.71&80 0.720&2 0.72334 0.72509 0.72&01 0.72&39 0.72&52 0.72&55 0.72&% 
0 0.001',27 0.00378 0.00215 0.00 114 0.0005& 0.00025 0.00010 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 
OH 0.01&97 0.01294 0.0094& 0.00&1>1 0.00439 0.00275 0.00159 0.00C84 0.00039 0.00015 0.00005 0.00002 0.00000 
02 0.02025 0.01&&1 0.01289 0.00938 0.001',31 0.00381 0.00197 0.00079 0.00023 0.00005 0.0000 I 0.00000 0.00000 



ADO C'SI 
ADO H20 'L I 

CASE= 0 O/F= 12.5000 F/A= 0.08000 PERCENT FUEL= 7.4074 PHI= 1.1723 
P, Am 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
P, PSIA 2'.i.4 2~ .4 2~.4 2~.4 2~.4 2~.4 29.4 2~.4 2~.4 29.4 29.4 2~.4 2~.4 
T, OEG f' 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 bOO.O 500.0 400.0 300.0 
T, DEG F 2240.3 20bO.3 1880.3 1700.3 1520.3 1340.3 11bO.3 980.3 800.3 b20.3 440.3 2[,0.3 80.3 
RHO, GICC 4.5571-4 4.882b-4 5.2582-4 5.b~b4-4 b.2143-4 b.8358-4 7.5~bl-4 8.5737-4 ~.~457-4 1.1725-3 1 .411~-3 1.7bbO-3 2.7123-3 
11, MOL ~IT 28.04b 28.04(, 28.04[, 28.04[, 28.04& 28.04[, 28 .04~ 28.141 28.564 28.8b4 28.%4 28. ~83 33.385 
CP, CALI IG 1If; I 0.3338 0.3313 0.3289 0.32[,[, 0.3245 0.3227 0.3241 0.4075 0.4211 0.3313 0.2847 0.2b81 0.[,284 
GAI1MA lSI 1.2[,95 1.2720 1.274[, 1.2771 1.2794 1.2814 1.2819 1.2449 1.2425 1 .284~ 1.3231 1.3442 1.1701 
SO~I VEL, ~tI SEC 751.4 72[,.b 700.9 b74.0 b45.'3 blb.3 584.8 542.4 503.2 471 .3 435.8 3~2.7 2~5.7 

110LE FRACT IONS 
AR 0.0083(, 0.0083[, 0.0083(, 0.0063[, 0.0083(, 0.0083b 0.0083(, 0.0083~ 0.00851 0.00857 0.00852 0.00844 0.0083[, 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00371 0.01288 0.02233 0.03234 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00000 0.00005 0.001[,8 0.00920 0.012&5 0.00~71 0.0051(, 0.00001 
CO 0.04458 0.04259 0.04013 0.03708 0.03328 0.02857 0.02278 0.01445 0.003[,9 0.00034 0.00001 0.00000 0.00000 
CO2 0.10480 0.10(,79 0.10925 0.: 1230 0.11[,09 0.12080 0.121>% 0.13375 0.13924 0.131>47 0.12%8 0.12343 0.11703 
H2 0.02015 0.02214 0.024[,0 0.027&5 0.03144 0.Olb14 0.04172 0.04372 0.02532 0.00795 0.00134 0.00009 O.UOOOO 
H20'L I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.12757 
H2O 0.12200 0.12001 O.117~5 0.11450 0.11071 0.10&00 0.10032 0.09549 O. 100~5 0.11243 0.12412 O. I 3320 0.014% 
NH3 0.00000 O.OOuOO 0.00000 0.00000 0.00000 0.00001 0.00002 0.00005 O.OOOOb 0.00005 0.00003 0.00001 0.00000 
N2 0.70012 0.70012 0.70012 0.70012 0.70012 0.70012 0.70019 0.70247 0.71302 0.71783 0.71371 0.70734 0.70014 

CASE= 0 O/F= 12.5000 F/A= 0.08000 PERCENT FUEL. 7.4074 PHI = 1.1723 
P, ATM 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSI A 44.1 44. I 44.1 44. I 44.1 44. I 44. I 44. I 44. I 14. I 44. I 44.1 44.1 
T, OEG K 2800.0 2700.0 2[,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1[,00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38[,0.3 %80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2(,00.3 2420.3 
RHO, Glee 3.5804-4 3.7425-4 3.9094-4 4.0817-4 4.2[,17-4 4.452(,-4 4.&580-4 4.8813-4 5.12[, 1-4 5.3%3-4 5.(,%3-4 1>.0314-4 b.4084-4 
11, 110L ~IT 27.',21 27 .('3~ 27.802 27.911 27.97(, 28.012 28.02~ 28.038 28.042 28.044 28.045 28.04& 28.04[, 
CP, CAL/IGIII-:J 0.78[,7 0.(,884 0.5897 0.501 I 0.4344 0.3<32& O. %91 0.3%1 0.3491 0.3447 0.34 :4 0.3387 0.33[,2 
GAftl'IA IS I 1.1537 1.1(,19 1.1749 1.1930 1.2132 1.2307 1.2430 1.2508 1.2558 1.2593 1.2&21 1.21>41> 1.2E>70 
SON VEL,MISEC 989.7 971.5 955.8 ~42.(, 930.2 91b.[, 'lOO.b 882.[, 81>3.0 842.2 820.7 798.3 775.2 

I'IOLE FRACTIONS 
AR 0.008 I 7 0.00824 0.00829 0.00832 0.00834 0.00835 0.00835 0.0083[, 0.0083b 0.0083& 0.0083b 0.0083b 0.0083b 
CO 0.07343 0.0[,[,41> 0.Ob082 0.0%83 0.05435 0.05289 0.05194 0.05118 0.05044 0.04%2 0.048[,8 0.047% 0.04&21 
CO2 0.072(,2 0.08075 0.0872b 0.0~IJ3 0.0')4(,5 0.0%31 0.0,)735 0.0981(, 0.09892 0.0')975 0.10070 0.10182 0.10317 
H 0.00b07 0.003')7 0.002% 0.001b3 0.00102 0.000(,3 0.00037 0.00021 0.00011 O.OOOOb 0.00003 0.00001 0.00000 
H02 0.00001 v.OOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.01b71 0.01479 0.01347 0.01275 0.01255 0.01271 0.01310 0.013[,4 0.01431 0.01510 0.01b05 0.01717 0.01852 
H2O 0.1133 I 0.11')13 0.12340 0.12" 19 0.1277b 0.12844 0.12853 0.12825 0.12772 0.12[,99 0.12(,08 0.12497 0.123[,3 
NO 0.00(,(,& 0.004(,1 0.00292 0.00158 0.00087 0.00041 0.00018 0.00007 0.00002 0.00001 0.00000 0.00000 0.00000 
N2 0.(,8119 0.(,87(,b 0.b~257 0.[,9592 0.b9795 0.(,9')% 0.&')%2 0.b,)989 0.70002 0.70008 0.70010 0.70011 0.70011 
0 0.002(,7 0.00141 0.000b7 0.00028 0.00010 0.00003 0.0000: 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.01185 0.00837 0.00554 0.00342 0.001% 0.0()104 0.00052 0.00024 0.00010 0.00004 0.00001 0.00000 0.00000 
02 0.00731 0.004b2 0.00251 0.00115 0.00044 0.00015 0.0(;004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 



~ _____________________ J 

ADD CISI 
ADO H2DILI 

CASE= 0 O/F= 11. 1111 F/A= 0.09000 PERCENT FUEL= 8.25&9 PHI= 1.3189 
P, ATI1 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 
T, DEG K 1500.0 1400.0 1300.0 1200.0 11 00.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11 &0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, Glee 8.8755-4 9.5095-4 1.0241-3 1.1094-3 1.2103-) 1.331&-3 1.4849-3 1.7075-3 1 .9')40-3 2.3472-3 2.8244-3 ].5323-3 5.5834-3 
11, MOL I<T 27.311 27.311 27.311 27.311 27.312 27.317 27.41& 28.023 28.&34 28.891 28.971 28.')85 34.3&2 
CPo CALlIGIIKI 0.3403 0.3385 0.33&'3 0.33% 0.3353 0.3408 0.4474 0.&487 0.4200 0.3241 0.28&0 0.2715 0.4&85 
GAI11'IA (SI 1.2719 1.2738 1.2755 1.27&8 1.2774 1.274& 1.2327 1.1857 1.2399 1.2879 1.3199 1.3382 1.1844 
SON VEL ,111 SEC 7b2. I 73b.8 710.5 &83.0 &54.0 &22.9 580.0 530.5 502.0 471.& 435.2 391.') 293.2 

!-IDLE FRACT IONS 
AR 0.0080& 0.0080b 0.0080& 0.008G& 0.0080e- 0.00807 0.00810 0.00827 0.00833 0.00832 0.0082& 0.00817 0.0080& 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00002 0.01521 0.024G4 0.0344') 0.04519 0.05778 
CH4 0.00000 0.00000 0.00000 0.00000 0.00001 0.0000') 0.00188 0.012% 0.01&1') 0.01585 0.01207 0.00&55 0.00000 
CO 0.07b10 0.07308 0.0l;'l41 0.Ob4,)2 0.05,)3b 0.05237 0.04132 0.01830 0.00282 0.00023 0.00001 0.00000 0.00000 
CO2 0.08bOI 0.08903 0.09270 0.0,)720 0.10275 0.10%') 0.11')53 0.13505 0.13315 0.12&55 0.11947 0.11230 0.10433 
H2 0.03941; 0.04248 O.04b15 C.050&4 0.0%1& 0.0&282 0.0&707 0.04823 0.02117 0.00b23 0.00105 0.00007 O.lIOOOO 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.14741 
H2O 0.11484 O. 11 182 0.108,5 0.103&5 o .0~811 0.0~12~ 0.083% 0.08400 0.10%2 0.12117 0.13279 0.14313 0.00&89 
NH3 0.00000 0.00000 0.00000 0.00001 0.00001 0.00003 0.00007 0.0001 i 0.00010 0.00007 0.00004 0.00001 0.00000 
N2 0.b7552 0.b7552 0.b7552 0.&7552 O. &7553 0.b7%5 0.b7807 0.&~305 0.&9711 0.&%95 0.b~184 0.108438 0.b7553 

eASE= 0 O/F= 11.1111 F/A= 0.09000 PERCENT FUEL= 8.25b9 PHI= 1.3189 
P, ATM &.0000 b.OOOO b.OOOO b.OOOO &.0000 b.OOOO 10.0000 b.OOOO b.OOOO &.0000 10.0000 b.OOOO b.OOOO 
P, PSIA 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 38.2 88.2 88.2 88.2 
T, OEG t, 2800.0 2700.0 2bOO.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1')00.0 1800.0 1700.0 1&00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2bOO.3 2420.3 
RHO, G/CC 7.0582-4 7.34'j2-4 7.&518-4 7.')707-4 8.3107-4 3.b7&8-4 9.0741-4 9.5078-4 ').9841-4 1.0510-3 1.1094-3 1.1747-3 1.2481-3 
11, 110L HI 27.028 27.137 27.208 27.252 27.278 27.293 27.302 27.30& 27.309 27.310 27.311 27.311 27.31 I 
CP, CAlJIGI(f'I 0.5'l92 0.5187 0.4578 0.41b3 0.3898 0.3734 0.3b31 0.3%10 0.3523 0.3491 0.34Gb 0.3444 0.3423 
GA!-I!-IA 151 1.1802 1.1')54 1.2119 1.22&8 1.2388 1.2475 1.253& 1.2579 1.2bll 1.2b37 1.2b5CJ 1.2b80 1.2700 
SON VEL. ~1I SEC 1008.2 '394.4 981.3 %7.3 Q51.Q 934.9 'j1&.5 8%.9 87&.3 855.0 832.') 810. I 78b.5 

110LE FRACTIONS 
AR 0.00798 0.00801 0.00803 0.00805 0.00805 0.0080& 0.0080& 0.0080& 0.0080& 0.0080& 0.0080b 0.0080b 0.0080b 
CO 0.0%28 0.0')351 0.09159 0.09024 0.08921 0.08830 0.08739 0.08&40 0.08528 0.083CJ,) 0.08248 0.08071 0.078&1 
CO2 0.0&415 0.0&757 0.0&9')1 0.07132 0.07270 0.07370 0.074&& 0.07%8 0.07&81 0.07811 0.07%2 0.08140 0.08350 
H 0.00539 0.00370 0.00250 0.001&5 0.00105 0.000b5 0.00038 0.00022 0.00011 O.OOOOb 0.00003 0.0000 I 0.00000 
H2 0.02&30 0.0257& 0.02571 0.02b02 0.02bSb 0.02728 0.02813 0.02912 0.03025 0.03155 0.03307 0.03485 0.03&95 
H2O 0.12017 0.12339 0.12532 0.12b28 0.12b55 0.12&35 0.12580 0.12499 0.123% 0.12270 0.12121 0.11<]44 0.11735 
NO 0.00314 0.00191 0.00108 0.00057 0.00028 0.00013 0.0000& 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.&&&'35 0.b7027 0.&7244 0.b7377 0.b74% 0.1;7501 0.&752& 0.b7539 0.&754b 0.b7549 0.b7551 0.b7552 0.&7552 
a 0.000')0 0.00042 0.00018 0.00007 0.00002 0.00001 O. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
Of! 0.00708 o .OO4b5 0.00288 0.001b9 0.000~4 0.00050 0.00024 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 
02 O.OOlbb 0.00082 0.0003& 0.00014 0.00005 0.00002 0.00000 O.OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000 



ADO CIS I 
ADO H20 I L I 

CASE= 0 o IF= 10.0000 F I A= O. 10000 PERCENT FUEL= 9.0909 PHI= 1.4b54 
P, ATl1 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
P, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 bOO.O 500.0 400.0 300.0 
T, OEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 11(,0.3 980.3 800.3 (,20.3 440.3 2(,0.3 80.3 
RHO, Gice 2. 1 (,33- 3 2.3178-3 2.49(,1-3 2.7042-3 2.9510-J 3.2584-3 3.70(,0-3 4.3091-3 5.0031-3 5.8743-3 7.0&28-3 e.83Ib-3 1.431f,-2 
N, 110L WT 2(,.(,27 2(,.(,27 2(,.(,27 2(,.(,28 2(,.(,3(, 2(,.737 27.3(,9 28.287 28.738 28.')22 28.,)78 28.988 35.243 
CP, CAl! IG 11K I 0.345') 0.3444 0.3433 0.3434 0.3515 0.4%3 0.7025 0.5472 0.3851 0.3154 0.28(,') 0.274'1 0.3812 
GAl1NA IS I 1.2751 I .27('7 1.277'l 1.2783 1.2745 1.235') 1.18(,8 1.203(, 1.2525 1.2919 1.3171 1.3324 1.194'l 
SON VEL,MISEC 772.B 747. I 720.2 (,92.1 (,(,1.5 (,19.'1 %'l.b 532.0 503.(, 472. I 434.7 3')1.0 2'10.8 

110LE FRACTIONS 
AR 0.00779 0.00779 0.0077'1 0.0077'1 0.00779 0.00782 0.00801 0.00808 0.00812 0.0080') 0.00802 0.00792 0.00779 
CIS I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.02335 0.03472 0.C43G9 0.05420 0.0(,(,'51 0.08148 
CH4 0.00000 0.00000 O.OOOOU 0.00002 0.0001(, 0.00203 0.01387 0.01870 0.02084 0.01932 0.014(,3 0.00813 0.00000 
CO 0.10313 0.09'359 0.09530 0.09005 0.08340 0.07254 0.04535 0.01111 0.00170 0.00014 0.00000 0.00000 0.00000 
CO2 0.07085 0.07440 0.078b9 0.08"93 0.0904'3 0.10014 0.11%2 0.12737 0.12399 0.11758 0.11025 0.10218 0.09251 
H2 0.05981 0.Ob335 0.Ob7&2 Ij .07280 0.07890 0.08281 0.0(,(,43 0.03021 0.01504 0.00431 0.00072 0.00005 0.l!0000 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.1[,301 
H2O 0.10581 0.1022(, 0.0'17'.,8 0.0'1270 0.08b3,) 0.07928 0.07583 0.0'17'17 0.11%1 0.12894 0.14042 0.151~9 0.002b2 
NH3 0.00001 0.00001 0.00002 0.00003 O.OOOOb 0.00011 0.00017 0.00018 0.00015 0.00010 0.00005 0.00002 0.00000 
N2 0.('52bO 0.,,52(,0 0.b52bO 0."52b2 0.b5281 0.(,552& 0.[,7072 0.(,7703 0.(,7')92 O. b7784 0.b7170 0.",,321 0.&52[,0 

CASE= 0 OIF: 10.0000 F I A = O. 10000 PERCENT FUEL= 9.0')09 PHI= 1.4(,54 
P, ATl1 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 IS.000 15.000 15.000 15.000 
P, PSIA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T. DEG K 2800.0 2700.0 2bOO.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 IbOO.O 
T, OEG F 4580.3 "400.3 4220.3 4040.3 38bO.3 )b80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2bOO.3 2420.3 
RHO, Glee 1.72%-3 1.7970-3 1.8b83-3 1.944(,-3 2.02"0-32.1154-3 2.2119-3 2.3175-3 2.4335-3 2.%17-3 2.7040-3 2.8b31-3 3.0421-3 
11, 110L m 2&.4~3 2(,.541 2b.573 2(,.594 2".b07 2(,.blb 2b.b20 2(,.b23 2E..&25 2b.&2(' 2b.&2(' 2&.(,2& 2<..b27 
CP, CALIIGIIKI 0.4729 0.4352 0.408b 0.3902 0.3777 0.3b91 0.3(,32 0.3591 0.3559 0.3535 0.35;3 0.3494 0.347b 
GA~1t'IA IS) 1.2139 1.22&0 1.23bb 1.2451 1.2517 1.25[,7 1.2&05 1.2(,34 1.2[,58 1.2('7'l 1.2b99 1.2717 1.2735 
SON VEL ,111 SEC 1032.8 1018.3 1003.0 ')8(,.5 %8.9 Cj50.2 930.(, 910.3 88').2 8b7.3 844.8 821.(, 797.1; 

MOLE FRACTIONS 
AR 0.00775 0.00777 0.00778 0.00778 0.00779 0.00779 0.00779 0.00779 0.00779 0.00779 0.00779 0.00779 0.00779 
CO 0.12210 0.12108 0.12020 0.11938 0.11853 0.117(, I 0.11&58 0.11541 0.11407 0.11251 0.11070 0.10858 0.10&0'1 
CO2 0.05101 0.05235 0.05344 0.05410 0.05533 0.0%30 0.05730 0.05855 0.059~1 0.Ob147 0.Ob328 0.0(,540 0.0l;78'l 
H 0.00429 0.00299 0.00203 0.00134 O.OOOBb 0.00053 0.00031 0.00017 0.00009 0.00005 0.00002 0.00001 0.00000 
H2 0.041b3 0.04203 0.042b2 0.0433b 0.04422 0.04518 0.04b2b 0.04747 0.04884 0.05042 0.05224 0.0543(, 0.05085 
H2O 0.11')25 0.12045 0.120'17 0.12099 0.120b4 0.12000 O. 11~12 0.11802 0.11&71 0.11517 0.11337 0.1112b 0.1087" 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 
NO 0.00123 0.00071 0.0003~ 0.00020 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.&4871 0.(,501(, 0.b5111 0.(,5171 0.(,5208 0.05231 0.b5244 0.(,5252 0.(,52% 0.(,5258 0.&525'1 0.(,52(,0 0.&52(,0 
0 0.00023 0.00010 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00353 0.00225 0.00137 0.00079 0.00044 0.00023 0.00011 0.00e05 0.00002 0.00001 0.00000 0.00000 0.00000 
02 0.0002& 0.00012 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 



CASE: 0 O/F: 0.0000 F/A: 0.00000 PERCENT FUEL: 0.0000 PHI: 0.0000 
p, ATl1 1.5000 1.5000 1.5000 1.5000 1.500n 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
p, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T. OEG Y. 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1(,00.0 
T. DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, Glee 1.8732-4 I . ~48&-4 2.0280-42.1124-4 2.2027-4 2.3000-4 2.4055-4 2.5207-4 2.&470-4 2.78&5-4 2.9414-4 3.1145-4 3.3092-4 
M, 110L IH 28.&")2 28.781 28.845 28.88") 28.919 28.938 28.950 28.957 28.%1 28.%3 28.%4 28.%4 28.%4 
cp, CALI!GIIKI 0.4919 0.4493 0.414& 0.38&9 0.3"54 0.3489 0.331>3 0.32&7 0.3191 0.3129 0.307& 0.3028 0.2983 
GAl1~IA lSI 1.1981> 1.2092 1.2203 1.2314 1.2420 1.2518 1.21>05 1.21>82 1.27:'1 1.2814 1.2874 1.2931 1.2987 
SON VEL,M/SEC 981;.2 971.2 9%.3 941.3 925.7 909.5 892.4 874.5 855.7 83&.0 815.(, 794.4 772.3 

I'IOLE FRACT IONS 
AR 0.00924 0.00921> 0.00928 0.00930 0.00'131 0.00931 0.00932 0.00932 0.00932 0.00932 0.00932 0.00932 0.00932 
CO 0.00007 0.00005 0.00003 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.00023 0.00025 0.00027 0.00028 0.00029 0.0002") 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.03487 0.03078 0.021>71> 0.02292 0.01")30 0.01598 0.012,,)7 0.01030 0.00798 0.001>01 0.00438 0.00308 0.00207 
N02 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 
N2 0.7%11 0.7&054 0.7&427 0.71>740 0.77001 0.77219 0.77402 0.77554 0.771>80 0.77784 0.77eb8 0.7793" 0.77985 
0 0.01874 0.012&1> 0.0';82& 0.il051~ 0.00313 0.00180 0.0009~ 0.00051 0.00025 0.00011 0.00004 0.00002 0.00001 
02 0.18072 0.18&44 0.1~110 G.I~488 0.197~3 0.20039 0.20239 0.20401 0.20533 0.20&40 0.2072& 0.207'33 0.d0844 

CASE: 0 O/F: 0.0000 F/A: 0.00000 PERCENT FUEL: 0.0000 PHI: 0.0000 
p, ATI1 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
1. DEG f' 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~00.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T. DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 '380.3 800.3 1>20.3 440.3 2&0.3 80.3 
RHO, G/CC 3.5298-4 3.7819-4 4.0728-4 4.4123-4 4.8134-4 5.2947-4 5.8830-4 &.&184-4 7.%38-4 8.8245-4 1.0589-3 1.3237-3 I .7&49-3 
M, 110L f.IT 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 
CP, CAL/lGIlf:1 0.2940 0.2898 0.28% 0.2815 0.2773 0.2730 0.2&81 0.2&2& 0.25&9 0.2512 0.24&1 0.2422 0.2402 
GAI111A lSI 1.3044 1.3102 1.31& I 1.3223 1.3287 1.3357 1.3440 1.353& 1.3&44 1.3757 1.38&5 1.3952 I . 3'39~ 
SON VIOL,M/SEC 74'3.4 725.& 700.8 &74.") &47.7 &19.2 58~.3 557.5 523.& 48&.8 44&. I 400.3 347.2 

~IOLE FRACTIONS 
AR 0.00932 0.00932 0.00932 0 .. 00'332 0.00932 0.00'332 0.00'332 0.00932 0.00")32 0.00'332 0.00932 0.00932 0.00'332 
CO2 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.00131 0.00078 0.00043 0.00021 0.0000'3 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.78023 0.78050 0.780&7 0.78078 0.78084 0.78087 0.78089 0.7808'3 0.7808'3 0.7808'3 0.78089 0.7808'3 0.78089 
02 0.20882 0.20'309 0.20927 0.20938 0.20'344 0.20947 0.20~48 0.20'148 0.20949 0.20949 0.20~49 0.20'349 0.20949 



ADO H20! L I 

CASE= 0 O/F=!OO.OOOO F/A= 0.01000 PERCENT FUEL= 0.<)<)01 PHI=0.14G5 
P, ATI1 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
P, PSIA 2'l.4 2<).4 2'3.4 2'3.4 2<).4 2'l.4 2'3.4 2'3.4 2'1.4 2'l.4 2'l.4 2").4 2<).4 
T, DEG • 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 'l00.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.1 1880.3 1700.3 1520.3 1340.3 II &0.3 'l80.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, Glec 4.70&8-4 5.0430-4 5.430')-4 5.8835-4 &.4184-4 7.0&02-4 7.8447-4 8.8253-4 1.008&-3 1.17&7-3 1.4120-3 I . 7E.51- 3 2.358'l-3 
1'1, I'IOL IH 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 2'l.035 
CP, CALlIGllf; I 0.2'l'34 0.2'350 0.2<)0& 0.28&3 0.2820 0.2774 0.2723 0.2&&& 0.2&0& 0.254& 0.24'32 0.2448 0.&175 
GAfll1A 151 1.2'373 1.3031 1.30'30 1.3151 1.3215 1.3285 1.33&'3 1.34&& 1.3574 1.3&88 I .37<)'3 1.38'33 1.2088 
SON VEL, 111 SEC 747.4 723.& &<)8.'3 &73.0 &45."1 & 17.5 587.7 55&. I 522.2 485.5 445.0 3'3'3.4 322.3 

110LE FRAC T IONS 
AR 0.00<)23 0.00<)23 0.00'l23 0.00q:3 0.00<)23 0.00<)23 0.00')23 0.00'323 0.00~23 0.00')23 0.00'323 0.00'323 0.00')23 
CO2 0.02088 0.02088 0.02088 0.02068 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00233 
H2O 0.01%1 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.0172'l 
NO 0.00120 0.00072 0.0003') 0.00020 0.0000'l 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
1-102 0.00001 0.00001 0.00001 0.1)0000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.772&2 0.77287 0.77303 0.77313 0.7731"1 0.77321 0.77322 0.77323 0.77323 0.77323 0.77323 0.77323 0.;7323 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.17&42 0.17&&7 0.17&b3 O. I 7~'l3 o.ln'3'l 0.17702 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 

CASE~ 0 O/F=IOO.OOOO F/A= 0.01000 PERCENT FUEL= 0.')')01 PHJ=0.14(,5 
P, ATI1 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44.1 44. I 44.1 44.1 44.1 44. I 44.1 44. I 44. I 44.1 44. I 44. I 44. I 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1')00.0 1800.0 1700.0 1(,00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2'3,0.3 2780.3 2&00.3 2420.3 
RHO, GICC 3.7401-4 3.8')18-4 4.0517-4 4.2214-4 4.402')-4 4.5')82-4 4.80~8-4 5.040&-4 5.2'338-4 5.5731-4 5.8831-4 E>.22~4-4 (,.(,18~-4 

fl, MOL IH 28.&44 28.742 28.814 28.8&& 28.'303 28.')27 28.~43 28.953 28.~5~ 28.%3 28.%5 28.%& 28.%7 
CP, CALI IG I If: 1 0.515~ 0.4725 O.435b 0.4054 0.3813 0.3&25 0.347') 0.33(,(, 0.327& 0.3204 0.3142 0.3088 0.303') 
GAI'1l1A !SI 1.1')12 1.2005 1 .210~ 1.221& 1.2322 1.2422 1.2513 1.25<)5 1 .2b&~ 1.2737 I .27~~ 1.2859 1.2')1(, 
SOIJ VEL, 11/SEC 983. ') %8.3 ')53. I ')37. ') ')22.3 ')0&.2 88').3 871.5 852.') 833.5 813.2 7')2. I 770.2 

110LE FR~CTlONS 
AR 0.OO~13 0.00')1& 0.00')18 0.00')20 0.00~21 0.00')22 0.00')22 0.00923 0.00')23 0.00')23 0.00')23 0.00'323 0.00,)2~ 

CO 0.00374 0.0025& 0.001&7 0.00103 0.000(,0 0.00033 0.00017 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 
CO2 O.Olb'll 0.0181(, 0.01')11 0.01,)78 0.02024 0.02052 0.020&') 0.02079 0.02084 0.0208& 0.02087 0.02088 0.02088 
H 0.00100 0.0005') 0.00033 0.00017 0.0000') 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00001 'O.OOOJI 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00045 0.00032 0.00022 0.00015 0.0000') 0.00005 0.00003 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H2O 0.013')9 0.01523 0.01(,28 0.01714 0.01783 0.01837 0.01877 0.01')07 0.01')28 0.01')42 0.01~51 0.01~5& 0.01')5') 
NO 0.031')3 0.02813 0.02443 0.020<)1 0.017&1 0.01458 0.01184 0.00,)41 0.0072') 0.00550 0.00401 0.00281 0.0018') 
1m2 0.00003 0.00003 0.00003' , 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 
N2 0.748&3 0.75313 0.7%')2 0.7&008 0.7(,270 0.7(,487 0.7(,(,&7 0.70815 0.7&')37 0.77037 0.77117 0.7717') 0.77227 
0 0.0121~ 0.00822 0.0053& 0.00337 0.00203 0.00117 0.000&4 0.00033 0.0001& 0.00007 0.00003 0.00001 0.00000 
OH 0.00891 0.00723 0.00570 0.00435 0.00322 0.00230 0.0015') 0.00105 O.OOOb& 0.00040 0.00023 0.00012 0.0000& 
02 0.15307 U.15723 O.lb077 0.1(,379 0.10[,35 0.1&852 0.17033 0.17185 0.17310 0.17412 0.174')3 0.17557 0.17&06 



ADO H2011l 

CASE= 0 O/F= 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI= 0.2931 
P, Am 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11bO.3 980.3 800.3 b20.3 440.3 2bO.3 80.3 
RHO, G/ce 9.4144-4 1.0087-3 1.08&3-3 1.17b8-3 1.2838-3 1.4122-3 1.5[,91-3 1 .7&52-3 2.0174-3 2.353b-3 2.8243-3 3.5304-3 4.8551-3 
M, ~IDL IH 28.%9 28.%9 28.970 28.970 28.970 28.970 28.970 28.%9 28.%9 28.970 28.970 28.970 29.880 
CP, CALl1GIIK I 0.3044 0.2999 0.2g55 0.2911 0.28&5 0.2818 0.27b4 0.2704 0.2b42 0.2579 0.2522 0.2474 0.4350 
GAMI1A lSI 1.2910 1.2%b 1.3023 1.3083 1.3147 1.3218 1.3302 1.3399 1.3508 1.3&23 I .3737 1.3837 1.2420 
SON VEL, 111 SEC 745.5 721.8 [,-;7.1 b71.3 b44.3 &15.9 5%.2 554.7 520.9 484.3 444.0 398.& 322.0 

110LE FRACT IONS 
AR 0.00914 0.00914 0.00914 0.00"'4 O.00g14 0.00914 0.00914 0.00914 0.OO~14 0.00q14 0.00914 0.00914 0.00914 
CO2 0.0410& 0.0410& 0.0410& 0.0410& 0.0410G 0.0410& 0.0410& 0.0410& 0.0410& 0.04101; 0.0410& 0.0410& 0.041% 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.03047 
H2O 0.03885 0.0388& 0.03881 0.03887 0.03837 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.00840 
NO 0.00108 0.000&5 0.0003& 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.7&517 0.7&539 u.7&554 G.705&3 0.7b5&8 0.7&570 0.7b571 0.7&571 0.76571 0.7&572 0.70572 0.7&572 O. '/&572 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.144[,5 0.14488 0.14503 0.14512 0.14517 0.14520 0.14521 0.14521 0.14521 0.14521 0.14521 0.14521 0.14521 

CASE= 0 O/F= 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI= 0.2931 
P, ATN &.0000 &.0000 0.0000 0.0000 0.0000 G.OOOO 0.0000 (,.0000 G.OOOO &.0000 &.0000 &.0000 0.0000 
P, PSIA 8&.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 
T, OEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38bO.3 3&80.3 3500.3 3320.3 3140.3 2q>0.3 2780.3 2&00.3 2420.3 
RHO, G/CC 7.4845-4 7.78(,8-4 8.1058-4 8.4440-4 8.8071-4 ~.1975-4 9. (,20['-4 1.0082-3 1.0588-3 I .1147-3 1.1 7b7-3 1.24&0-3 1.3239-3 
11, MOL HT 28.(,(,0 28.753 28.823 28.872 28.907 28.931 28.94(, 28.9% 28.%2 28.%5 28.%7 28.%'3 28.%9 
cp, CALI I G I I K I 0.5145 0.4725 0.4307 0.4074 0.3841 0.3059 0.3519 0.3409 0.3322 0.3252 0.3191 0.3138 0.30'30 
GANI1A 151 1.189'3 1.1991 1.20'31 1.2194 1.2295 1.2390 1 .247[, 1.2553 1.2&22 1.2b85 1.2744 1.2800 1.2855 
SON VEL, 11/ SEC '383. I %7.& 952.3 937.0 q21 .3 '305.0 887.9 870.0 851.3 831.8 811.4 7'30.3 7&8.3 

110LE FRAC T IONS 
AR 0.00'304 0.00907 0.00910 0.00911 0.00912 0.00'313 0.00Q13 0.00'314 0.00914 0.00914 0.00914 0.00914 0.00g14 
CO O.OOS'?7 0.00404 0.002&1 O.OOlbO 0.00093 0.00051 0.00027 0.00013 0.00000 0.00002 0.00001 0.00000 0.00000 
CO2 0.03460 0.03b72 0.03825 0.03'333 0.04005 0.04050 0.04077 0.040'32 0.040'39 0.04103 0.04105 0.041% 0.0410& 
H 0.000'34 0.00054 0.00030 O.OOOlb 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00003 0.00002 0.00002 0.000J2 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00080 0.000% 0.00037 0.00024 0.00015 0.00009 0.00005 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 
H2O 0.0317Q G.03345 0.03481 0.03590 0.03[,75 0.03740 0.03788 0.03822 0.03847 0.038&3 0.03873 0.03880 0.03883 
NO 0.0288'3 0.02538 0.02201 0.01883 0.01585 0.01312 0.010&0 0.00847 0.00057 0.004Q5 0.003&1 0.00254 0.00170 
N02 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 
N2 0.7430Q 0.74730 0.75081 0.75372 0.75&13 0.75812 0.75'37& 0.7&111 0.7&222 0.7b312 0.7&385 0.7&442 0.7&485 
a 0.00783 0.0052(, 0.00343 0.00215 0.00130 0.00075 0.00041 0.00021 0.00010 0.00005 0.00002 0.00001 0.00000 
OH 0.01071; 0.00858 0.00&10& 0.00503 0.00310'3 0.002&2 0.00180 0.0011'3 0.00075 0.00045 0.00025 0.00013 0.00007 
02 0.12b18 O.12Q05 0.131&1 0.1338'3 0.135'32 0.13770 0.13924 O. 140% 0.141&10 0.14258 0.14331 0.1438Q 0.14433 



ADD H20lLJ 

CASE= a OIF= 33.3333 FIA= 0.03000 PERCENT FUEL= 2.g126 PHI= 0.43% 
P, ATI1 10.000 10.000 10.000 10.000 10.000 10.000 10.000 IlI.OOO 10.000 10.000 10.000 10.000 10.000 
P, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 gOO.O 800.0 700.0 bOO.O 500.0 400.0 300.0 
T, DEG F 2240.3 20bO.3 1880.3 1700.3 1520.3 1340.3 IlbO.3 g80.3 800.3 b20.3 440.3 2(,0.3 80.3 
RHO, GICC 2.3538-3 2.5220-3 2.715g-3 2.9423-3 3.2098-3 3.5307-3 3.9230-3 4.4134-3 5.0439-3 5.8845-3 7.0bI4-3 8.82&8-3 1.2447-2 
M, 110L WT 28.'372 28.g72 28.972 28.972 28. gn 28. g72 28.g72 28.972 28.g72 28. g72 28.972 28.'372 30.b41 
CP, CAlli G I I K I 0.30'32 0.3047 0.3003 0.2g57 0.2g10 0.28bO 0.2804 0.2742 0.2bli 0.2b12 0.2551 0.24gg 0.334g 
GAMI1A lSI 1.2851 1.2'305 1.2%1 1.3020 1.30S4 1.3154 1.3238 1.333b 1.3445 1.35bl 1.3b78 1.3784 1.2733 
501'1 VEL ,MISEC 743.S 720.1 b95.4 bbg.b b42.7 £,14.4 584.7 553.3 51'3.7 483.2 443.0 3'37.8 322.0 

110LE FRACT IONS 
AR 0.00905 0.00905 0.00905 0.00°05 0.00g05 0.00%5 0.00905 0.00'305 0.00~05 0.00'305 0.00g05 0.00g05 0.00g05 
CO2 0.Ob08b 0.Ob08£' 0.Ob08b 0.Ob06b 0.Ob08(' 0.Ob08b 0.Ob08b 0.Ob08b 0.0b08b O.ObOSb 0.Ob08b 0.Ob08b 0.Ob08b 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0544b 
H2O 0.05772 0.05773 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.00328 
NO 0.000g5 0.00057 0.00031 O.OOOlb 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.7578b 0.758Gb 0.75819 0.75827 0.75831 0.75833 0.75834 0.75835 0.75835 0.75835 0.75835 0.75835 O. ',5835 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.11351 0.11371 0.113&4 0.113g2 0.113% 0.113'3'3 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 

CASE= a OIF= 33.3333 FIA= 0.03000 PERCENT FUEL= 2. '312b' PHI= 0.43% 
P, ATI1 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
P, PSIA ~20.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, DEG f: 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'300.0 1800.0 1700.0 IbOO.O 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38bO.3 3&80.3 3500.3 3320.3 3140.3 2'300.3 2780.3 2bOO.3 2420.3 
RHO, GICC 1.8745-3 1 . ~493-3 2.0283-32.1125-3 2.2027-3 2.3001-3 2.4057-3 2.520'3-3 2.&475-3 2.7871-3 2.'3421-3 3.1153-3 3.3100-3 
11, 110L WT 28.713 28.791 28.84'3 28.8'31 28.'320 28.93'3 28.'352 28.%0 28.%5 28.%'3 28.'370 28.971 28.'372 
CP, CAlli G J f f: J 0.4934 0.45&8 0.4259 0.400b 0.380b 0.3b50 0.3528 0.3432 0.3355 0.32'30 0.3234 0.3184 0.3137 
GAl11'IA IS J 1.1'334 1.2022 1.211b 1.2210 1.2301 1.2384 1.245'3 1.252(, 1.2587 1.2b44 1.2b97 1.274'3 1.2800 
SON VEL,H/SEC '383.7 %8.2 '352.8 '337.3 921.3 g04.(, 887.2 8&'3.0 850.1 830.4 80'3.'3 788.7 7bb.b 

110LE FRACTl ONS 
AR 0.00897 0.00'300 0.00'3U2 0.00903 0.00~04 0.00'304 0.00'305 0.00~05 0.00'305 0.00'305 0.00'305 0.00'305 0.00905 
CO O.OOb~g 0.00441 0.00281 0.00171 0.000'3'3 0.00054 0.00028 0.00014 O.OOOOb 0.00003 0.00001 0.00000 0.00000 
CO2 0.05372 0.05&07 0.05778 .0.058'37 0.05'37b 0.0(,024 0.Ob053 0.Ob070 0.Ob078 0.Ob082 0.Ob084 0.0(,085 0.Ob08b 
H 0.000(,3 0.0003& 0.00020 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00004 0.00003 0.00003 0.000J2 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.000'31 0.000b2 0.00041 0.0002b O.OOOlb 0.00009 0.00005 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 
H2O 0.05088 0.05254 0.05387 0.05493 0.05574 o .0503b 0.05082 0.05714 0.05737 0.05752 0.057b2 0.057b8 0.05771 
NO 0.02555 0.02240 0.01'340 0.01&57 0.013'35 0.01155 0.00'338 0.0074& 0.00578 0.0043" 0.00318 0.00224 0.00150 
N02 0.00004 0.00004 0.00004 0.00004 0.00003 0.00003 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 
1'12 0.73877 0.74239 0.74541 0.74791 0.74998 0.75170 0.75312 0.75430 0.75527 0.75&07 0.75&70 0.75720 0.75758 
0 0.0043'3 0.002'35 0.001'32 0.00120 0.00073 0.00042 0.00023 0.00012 O.OOOOb 0.00003 0.00001 0.00000 0.00000 
OH 0.0101'3 0.00804 0.00&20 0.004(,5 0.00340 0.00241 0.001b5 0.0010'3 0.000b8 0.00041 0.00023 0.00012 0.0000& 
02 0.0~'330 0.10115 0.102'32 0.1045'3 0.10&15 0.10757 O. 10884 O. 10~'35 O. I ;089 O. I 11 b8 0.11232 0.11283 0.11322 



ADO H20 1 L I 

CASE= 0 O/F= 25.0000 F/A= 0.04000 PERCENT FUEL= 3.84&2 PHI= 0.58&2 
p. ATt1 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
p. PSIA 2'33.'3 2'33.9 293.9 293.9 293.9 293.9 293.9 293.9 293.9 293.9 293.9 293.9 2'33.9 
T. DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T. DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO. G/ce 4.7080-3 5.0443-3 5.4324-3 5.8851-3 &.4201-37.0&21-3 7.84&7-,3 8.827&-3 1 .008')-2 1.1770-2 1.4124-2 1 .7(,55-2 2.5439-2 
M. 110L WT 28.')74 28.975 28.975 28.975 28.975 28.974 28.')74 28.974 28.')74 28.974 28.974 28.974 31.312 
CP. CALI 1 Gil K I 0.3138 0.3094 0.3049 0.3002 0.2954 0.2')02 0.284:3 0.2779 0.2712 0.2(,44 0.2580 0.2523 0.307') 
GAtll1A IS I 1.2797 1.2848 1.2'302 1.2%1 1.3024 1.3094 1.317') 1.327& 1.338& 1.3503 1.3(,22 1.3733 1.2774 
SON VEL.M/SEC 742.2 718.4 (,')3.8 &&8.1 (,41.2 &13.0 583.4 552.1 518.5 482.2 442. I 3')7.0 31').0 

MOLE FRACT IONS 
AR 0.00897 0.00897 0.008')7 0.00P,)7 0.008')7 0.00897 0.008')7 C.00897 0.00897 0.00897 0.00897 0.008')7 0.008'37 
CO2 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.074&5 
H2O 0.07&24 0.07&25 0.07&2:; 0.07&25 0.07&25 0.07&25 0.07&25 0.07&25 0.07&25 0.07&25 0.07&25 0.07&25 0.001&0 
NO 0.00081 0.00048 0.00027 0.00013 0.0000& 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.01)001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.75071 0.75087 0.750'3'3 0.75105 0.75109 0.75111 0.75112 0.75112 0.75112 0.75112 0.75112 0.75112 O. i5112 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.082% 0.08313 0.083~5 0.08332 0.08335 0.08337 0.08338 0.0833') 0.0833') 0.0833') 0.0833') 0.0833') 0.0833') 

CASE= 0 O/F= 25.0000 F/A= 0.04000 PERCENT FUEL= 3.84&2 PHI= 0.58&2 
p. ATt1 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 
p. PSIA 440.') 440.9 440.') 440.') 440.') 440.9 440.') 440.9 440.9 440.') 440.') 440.9 440.') 
T. DEG ~: 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T. DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2'),0.3 2780.3 2&00.3 2420.3 
RHO. Glee 3.7524-3 3.90 I 1- 3 4.058&-3 4.22&5-3 4.40&&-3 4.&010-3 4.8121-3 5.0425-3 5.2')55-3 5.5747-) 5.8847-3 &.2311-3 &.&20&-3 
M. MOL WT 28.738 28.810 28.81>3 28.')01 28.')28 28.')45 28.957 28.%4 28.%') 28.,)71 28.')73 28.974 28.~74 

CPo CALI IGIIKI 0.4858 0.4514 0.4224 0.3')88 0.3803 0.3&58 0.354& 0.3458 0.3387 0.3328 0.3275 0.3227 0.3182 
GAMI1A IS I 1.1943 1.2030 1. 2120 1.220') 1.2293 1.2370 1.2438 1 .24~9 1.2554 1.2&05 1.2&53 1.2701 1.2748 
SON VEL .11/SEC ')83.1> %8.2 ')52.8 937.1 ,)20.~ ')04.0 88& .4 8&8.0 848.9 82').0 808.5 787.1 755.1 

110LE FRACTIONS 
AR 0.00889 0.00892 0.00893 0.008')4 0.00895 0.008% 0.008% 0.008% 0.00897 0.00897 0.00897 0.00897 0.00897 
CO 0.00724 0.0048') 0.00311 0.00189 0.00109 0.000&0 0.00031 0.00015 0.00007 0.00003 0.00001 0.00000 0.00000 
CO2 0.07227 0.074')3 0.07&8& 0.07818 0.07')05 0.07%0 0.07992 0.08010 0.08019 0.08024 0.0802& 0.08027 0.08027 
H 0.00048 0.00027 0.00015 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 o.noooo 
H02 0.00004 0.00003 0.00003 0.000J2 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2 0.00103 0.00070 0.0004& 0.0002') 0.00018 0.00010 0.0000& 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 
H2O 0.0&970 0.07133 0.072&2 0.073&3 0.07440 0.07498 0.07540 0.07571 0.075')1 0.07&05 0.07&14 0.07&19 0.071>22 
NO 0.02175 0.01903 0.01&4& 0.0140& 0.01183 0.00980 0.007% 0.00&33 0.004')1 0.00371 0.00271 0.001')0 0.00128 
N02 0.00004 0.00004 0.00004 0.00004 0.00004 0.00003 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 
N2 0.7340') 0.73732 0.73'3')8 0.74217 0.74397 0.74545 0.74&&7 0.747&7 0.74850 0.74')18 0.74972 0.75014 0.75047 
0 0.002&5 0.00178 0.00115 0.00072 0.00044 0.00025 0.00014 0.00007 0.00003 0.00002 0.00001 0.00000 0.00000 
OH 0.00927 0.00728 0.00558 0.00418 0.00305 0.0021& 0.00147 0.000'37 0.000&1 0.00037 0.00021 0.000 II 0.00005 
02 0.07242 0.07349 0.0741>3 0.07580 0.07&'35 0.07805 0.07907 0.07~97 0.0007& 0.08142 0.081% 0.08239 0.08272 



ADO H20lLI 

eASE= 0 O/F= 20.0000 F/A= 0.05000 PERCENT FUEL= 4. 7&1~ PHI= 0.7327 
P, ATM 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 
T, DEG , 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 E.OO.O 500.0 400.0 300.0 
T, OEG F 2240.3 20E.0.3 1880.3 1700.3 1520.3 1340.3 IIE.O .3 ~80.3 800.3 b20.3 440.3 2E.0.3 80.3 
RHO, Glee '3.41E.8-3 I .008'3-2 I.08E.E.-2 1.1771-2 1.2841-2 1.4125-2 1.%'35-2 1.7&57-2 2.0179-2 2.3542-2 2.8251-2 3.E.707-2 5.1948-2 
11, MOL fIT 28.977 28. ~77 28.~77 28.~77 28. ~77 28. ~77 28. ~77 28.~77 28. ~77 28.977 28.977 30.121 31. ~70 
CP, CALIIGI [KI 0.3[83 0.3139 0.30'14 0.3047 0.2~97 0.2943 0.2882 0.281E. 0.274E. 0.2E.75 0.2E.08 0.8557 0.2~88 
GAI'IMA lSI 1.2747 1.27% 1.2848 1.2905 1.2%8 1.3038 [.3[22 [ .3220 1.3329 I .3447 1.3%8 1.2084 1.2715 
SON VEL ,I11SEC 740.7 71E..~ E.~2.3 E.b('.E. E.39.8 E.II.E. 582. I 550.~ 517.4 481.2 441.2 3E.5.3 315.0 

110LE FRACTIONS 
AR 0.00888 0.00888 0.00888 O.OOpss 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 
CO2 0.09~32 0.0'3~32 0.09932 0.09'332 0.0'3')32 0.0'3932 0.0~'332 0.0~~32 0.O'3~32 0.0'3932 0.0'3'332 o .0'3~32 0.0'3932 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.1l0000 0.00000 0.00000 0.037'38 0.093E.3 
H2O 0.0'3440 0.09441 0.0~44d 0.09442 0.0'3442 0.09442 0.09442 0.09442 0.0'3442 0.0'3442 0.0'3442 0.05&44 0.0007'3 
NO 0.000(,5 0.0003'3 0.00021 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.74370 0.74383 0.74392 0.74397 0.74400 0.74402 0.74402 0.74402 0.74403 0.74403 0.74403 0.74403 O. ',4403 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.05301 0.05315 0.053~4 0.0532'3 0.05333 0.05334 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 

CASE= 0 O/F= 20.0000 F/A= 0.05000 PERCENT FUEL= 4.7E.I'3 PHI= 0.7327 
P, ATM 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, DEG K 2800.0 2700.0 2E.00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'300.0 1800.0 1700.0 IE.OO.O 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38bO.3 3E.80.3 3500.3 3320.3 3140.3 2~oO.3 2780.3 2&00.3 2420.3 
RHO, Glee E..2542-3 E..5024-3 E..7&51-3 7.0451-3 7.3453-3 7.E.('~4-3 8.0211-38.4051-3 8.82&7-3 ~.2~20-3 ~.8088-3 1.038E.-2 1.1035-2 
11, MOL 'iT 28.73'3 28.812 28.8E.E. 28.'305 28.~31 28.~4~ 28.%0 28.%7 28.'372 28.~74 28.'37E. 28.'37E. 28.<]77 
CP, CAlli G II K 1 0.4~02 0.4551 0.4254 0.4014 0.3825 0.3E.81 O. :'571 0.3487 O. 341~ 0.33&3 0.3314 O. 32E.~ 0.3225 
GAI'IMA 151 I. 1~27 1.2013 1.2103 I .21~3 1.227E. 1.2350 1.2415 1.2472 1.2523 1.251:.'-1 1.2&13 1.2E.57 1.2701 
SON VEL, M/SEC ~82.'3 qb7.5 ~52. I ~3&.4 ~20.2 ~03.2 885.5 8&7.0 847.8 827.8 807.1 785.7 7E.3.E. 

I'IOLE FRACTIONS 
AR 0.00881 0.00883 0.00885 0.0088& 0.00887 0.00887 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 
CO 0.008e2 0.0058~ 0.00375 0.00228 0.00132 0.00072 0.00037 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 
CO2 0.08%'3 0.0'32G7 0.0~51'3 0.0%80 0.0'3785 0.0~851 0.09889 0.0'3'311 0.0~'322 0.0'3~28 O. 0~~31 0.0~'332 0.09'332 
H 0.00041 0.00023 0.00013 0.00007 0.00003 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00004 0.00003 0.00002 0.000J2 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.0012& 0.0008E. 0.000% 0.00035 0.00021 0.00012 0.00007 0.00003 0.00002 0.00001 0.00000 0.00000 0.00000 
H2O 0.08805 0.08%'3 0.0~0'37 0.0'31<]5 0.0'3270 0.0<]325 0.09%4 0.0~3'32 0.0'3411 0.0<]424 0.0~432 0.0'343E. 0.0~43<] 
NO 0.0173E. 0.01512 0.01304 0.01112 0.00'33E. 0.00775 0.00(,30 0.00502 0.003'30 0.002~4 0.00215 0.00151 0.00102 
N02 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 
N2 0.72<]23 0.73223 0.734bE. 0.73('E.0 0.7381(, 0.73~42 0.74044 0.7412& 0.741~3 0.74248 0.742~1 0.74325 0.74351 
0 0.001&5 0.00110 0.00071 0.00045 0.00027 0.00015 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 
OH 0.00821 0.00E.41 0.004'30 0.003&E. 0.002&7 0.0018~ 0.0012'3 0.00085 0.00054 0.00032 0.00018 0.00010 0.00005 
02 0.04E.44 0.04E.71 0.0471~ 0.04781 0.04852 0.04'327 0.04'3<]9 0.05CE.7 0.05127 0.0517'3 0.05222 0.052% 0.05282 



ADD H20lL I 

CASE= 0 OfF= 14.[,540 FIA= 0.0[,824 PERCENT FUEL= [,.3882 PHI= 1.0000 
P, Am 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, OEG t, 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 [,00.0 500.0 400.0 300.0 
T, OEG F 2240.3 20[,0.3 1880.3 1700.3 1520.3 1340.3 11[,0.3 980.3 800.3 [,20.3 440.3 2[,0.3 80.3 
RHO, Gice 1.1772-4 I .2[, 13-4 1.3584-4 1.471[,-4 1.[,054-4 1 . 7['5~-4 1.%21-4 2.2074-4 2.5227-4 2.9432-4 3.5318-4 4.4148-4 &.2730-4 
1'1, MOL "T 28.97~ 28. ~80 28.981 28.981 28.981 28.981 28.981 28.981 28.981 28.981 28.981 28.~81 30.884 
CP, eALlIGllKI 0.3285 0.3224 0.3173 0.3123 0.3071 0.3015 0.2951 0.2880 0.280[, 0.2731 0.2&58 0.25~0 1.7& 1& 
GAHI1A IS I 1.2&4& 1.2704 1.2758 1.2813 1.2875 I .2'344 1.3027 1. 3124 1.3234 1.3353 1.3477 1.3&00 1.1374 
SON VEL,I11SEC 737.7 714.3 ['8~.8 &&4.2 [,37.4 &O~.4 580.0 548.8 515.5 479.4 439.7 395.1 303. I 

HOLE FRACTIONS 
AR 0.00873 0.00873 0.00873 0.00P'3 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 
eo 0.00011 0.00004 0.00001 O.OOOGO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
(02 0.13303 0.13312 0.13315 O. 13? 10 0.1331 [, 0.; 331& 0.1331& 0.1331& 0.1331& 0.133;& 0.1331& 0.1331& 0.1331& 
H2 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 o.ooono 0.00000 0.0000:: 0.00000 0.00000 
H201 L, 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0&1&3 
H2O 0.12&&2 0.12&&[, 0.1?&[,7 o. ;2£0[,8 0.12&&8 0.12[,[,8 0.12&[,8 0.126[,8 0.12[,68 0.12[,68 0.12[,[,8 0.126[,8 0.0&505 
NO 0.00002 0.0000 I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.lIOOOO 
112 0.7313[, 0.73140 0.73142 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 
OH 0.00001 0.00000 O. 000(00 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.00006 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CA;E~ 0 OIF= 14.[,540 FIA= 0.0[,824 PERCENT FUEL= [,.3882 PHI= 1.0000 
P, Am 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 
T, DEG f' 2800.0 2700.0 2600.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 19)0.0 1800.0 1700.0 1600.0 
I, DEG F 4580.3 4400.3 4220.3 4040.3 38[,0.3 3680.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2600.3 2420.3 
RHO, Gice 1 .1~42-4 I .2541-4 1.31 [, 1-4 I .380[,-4 1 .4480-4 1.518c)-4 1 .5940-4 1.[,744-4 1.7[,13-4 1.8%2-4 1.%0&-4 2.07b8-4 2.2070-4 
11, 1'10L "T 27.438 27.785 28.079 28.322 <'8.51 [, 28.[,[,5 28.775 28.853 28.905 28.93~ 28.~59 28.~70 28. ,)7b 
CP, C ALI I G I ,t: I 0.~92& 0.8952 0.8010 0.7117 0.[,295 0.5%9 0.4955 0.4458 0.4075 0.3791 0.3588 0.344[, 0.3348 
GAI·II·1A 151 1. 13~4 1.1421 1.14&[, 1.1533 1.1[,23 1.173[, 1.1870 1.2015 1.2162 1.2299 1.24; 7 1.2513 1.25')0 
SON VEL ,1115E( 983.2 %0.& 939.[, 920.0 ')01.8 884.8 8&8.& 852.7 83(,.5 81~.4 801. I 781 .3 ][,0.3 

110LE FRACT IONS 
AR 0.00827 0.00837 0.0084b 0.00853 0.0085~ 0.008[,4 0.008[,7 0.008[,9 0.00871 0.00872 0.00873 0.00873 0.00873 
CO 0.0&1[,5 0.05122 0.04085 0.03120 0.02278 0.01587 0.01052 0.00[,[,1 0.00393 0.00219 0.00114 0.00054 0.00024 
(02 0.0&442 0.07645 0.08817 0.09893 0.10824 0.11584 0.12170 0.125% 0.12888 0.13078 O. 131~2 0.13257 0.13290 
H 0.0092[, 0.00571 0.00337 0.00131 0.00103 0.00052 0.00025 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 
H02 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.01295 0.01020 0.00781 0.00582 0.00422 0.00297 0.00202 0.00133 0.00084 0.00050 0.00029 0.00015 0.00008 
H2O 0.09281 0.10099 0.10773 0.11310 0.11723 0.12032 0.12254 0.12409 0.12513 0.12580 0.12(,20 0.12644 0.12b57 
NO 0.01223 0.0098[, 0.0071;8 0.00577 0.00417 0.00289 0.001~2 0.00122 0.00073 0.00041 0.00022 0.00011 0.00005 
1~2 0.&8[,37 0.&%30 0.70482 0.71192 0.717[,1 0.72202 0.72528 0.72759 0.7291& 0.7301& 0.730n 0.73111 0.73129 
a 0.00845 0.00519 0.00302 0.001&[, 0.0008[, 0.00041 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 
OH 0.01')10 0.01480 0.01101 0.00785 0.005% 0.00350 0.00218 0.00128 0.00071 0.00037 0.00018 0.00008 0.00003 
02 0.0244~ 0.02090 0.01707 0.01331 0.00990 0.00702 0.00474 0.00303 0.00184 0.00105 0.000% 0.00027 0.00012 



ADD H20 I L I 
ADD CIS I 

CASE= 0 O/F= 14.2857 F/A= 0.07000 PERCENT FUEL= ".5421 PHI= 1.0258 
P, Am 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T, DEG K 1500.0 1400.0 1300.0 1200.0 11 00.0 1000.0 900.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 20,,0.3 1880.3 1700.3 1520.3 1340.3 11 ,,0.3 9S0.3 800.3 ,,20.3 440.3 2,,0.3 80.3 
RHO, G/CC 3.5141-4 3.7,,51-4 4.0548-4 4.3927-4 4.7920-4 5.2712-4 5.8569-4 ".5890-4 7.5311-4 8.805,,-4 1.0590-3 1 .3244-3 1.9822-3 
1'1, I<OL WT 28.83" 28.83" 28.83" 28.83" 28.83" 28.83" 28.83" 28.83" 28.83"! 28.902 28.%" 28.980 32.530 
CP, CALIIGIIKI 0.32,,2 0.322" 0.3188 0.314" 0.3101 0.3052 0.2994 0.292" 0.2883 0.2995 0.2743 0.2,,02 0.7427 
GAMMA lSI 1.2(,79 1.271" 1 .2758 1 .2804 1 .2857 1.2917 1.2990 1.3082 1.31,,4 1.3115 1.3380 1.3583 1.1,,54 
SON VEL,M/SEC 740.5 71".5 f,'j1.5 ",,5." ,,38." "10.3 580.6 549.3 515.'1 475.8 438.2 394.8 2')8.9 

110LE FRACTIONS 
AR 0.008,,7 0.00867 0.008(,7 0.00667 0.00867 0.008,,7 0.00867 0.00Bb7 0.008,,8 0.008,,') 0.00871 0.00872 0.008,,7 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0)0000 0.00000 0.00000 0.00000 0.004Q7 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00000 0.00000 0.00000 0.00005 0.00114 0.00225 0.00250 0.00003 
CO 0.00727 0.00692 0.00,,47 0.00590 0.00517 0.00427 0.00321 0.00207 0.00104 0.00021 0.00001 0.00000 0.00000 
CO2 0.12840 0.12876 O. 12'321 O. ; 2978 0.13050 0.13140 0.13247 0.13360 0.134&0 0.13464 0.13403 0.13385 0.130,,9 
H2 0.00278 0.00313 0.00359 0.00415 0.00488 0.00578 0.00684 0.00797 0.00879 0.00527 0.00107 0.00008 0.00000 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.10855 
H2O 0.12&30 0.12595 O. 125~0 0.12493 0.12420 0.12330 0.12224 0.12111 0.12019 0.12180 0.12407 0.124&3 0.02048 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00002 0.00001 0.00001 0.00000 
N2 0.721;57 0.72657 0.72&57 0.72657 0.72657 0.72657 0.72657 0.72&57 0.726S4 0.72823 0.72984 0.73021 0.72"&1 

CASE= 0 O/F= 14.2857 F/A= 0.07000 PERCENT-FUEL= &.5421 PHI= 1.0258 
P, ATM 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
P, PSIA 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 2').4 29.4 29.4 29.4 29.4 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1';00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/CC 2.4087-4 2.5237-4 2.&433-4 2.7&82-4 2.8993-4 3.0377-4 3.1847-4 3.3422-4 3.5124-4 3.&985-4 3.9044-4 4.1342-4 4.3927-4 
1'1, 110L WT 27 J.J71 27.9% 28.197 28.394 28.549 28.&&5 28.74& 28.797 28.822 28.831 28.835 28.83& 28.83& 
CP, CAL /I G I If:! 0.8808 0.798& 0.7185 0.6424 0.5720 0.5085 0.4520 0.4028 0.3&&1 0.3464 0.3377 0.3331 0.3295 
GAI'1I1A lSI 1.1452 1.1488 1.1543 1.1&20 1.1721 1.1848 1.2004 1.2191 1.2378 1.2504 1.2570 1.2&11 1.2&45 
SON VEL,M/SEC 981.& %0.5 940.7 922.3 905.1 88').0 874.0 859.8 845.1 827.7 807.7 78&.2 7&3.8 

HOLE FRACTIONS 
AR 0.00832 0.00841 0.00848 0.00854 0.00859 0.008&2 0.008&5 0.0086& 0.00Bb7 0.008(,7 0.008&7 0.008&7 0.008(,7 
CO 0.0%71 0.04"91 0.03759 0.02925 0.02222 0.01&&9 0.012&8 0.01013 0.00883 0.00828 0.00800 0.00779 0.007% 
CO2 0.07348 0.084&3 0.09508 0.10435 0.11210 0.11819 0.12258 0.1253& 0.12&78 0.12738 0.127&7 0.12789 0.12812 
H 0.00&15 0.00380 0.0022& 0.00130 0.00072 0.00038 0.00020 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 
H02 0.00001 0.0000 I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000. 0.00000 0.00000 0.00000 
H2 0.01142 0.00905 0.00704 0.00540 0.00411 0.00315 0.00248 0.00208 0.00194 0.00197 0.00210 0.00227 0.00250 
H2O 0.10151 O. I 0824 0.11372 0.11204 0.12134 0.12374 0.12539 0.12&40 0.12&88 0.12701 0.12,,95 0.12680 0.12&58 
NO 0.01077 0.00845 0.00&38 0.00459 0.00313 0.00198 0.00113 0.000% 0.00023 0.00008 0.00002 0.00001 0.00000 
N2 0.&QI83 0.70018 0.7072') 0.71314 0.71777 0.72127 0.72374 0.71530 0.72&10 0.72&42 0.72&52 0.72&% 0.72&57 
0 0.00524 0.00314 0.00177 0.00094 0.0004& 0.00020 0.00008 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
OH 0.01573 0.01191 O.OOBb& 0.00,,02 0.003')8 0.00247 0.00142 0.00074 0.00034 0.00013 0.00005 0.00001 0.00000 
02 0.01884 0.01528 0.01172 0.00843 0.00558 0.00331 0.001&5 0.000&4 0.00018 0.00003 0.00001 0.00000 0.00000 



ADD CIS I 
ADD H20 I L I 

CASE= 0 OIF= 12.5000 FIA= 0.08000 PERCENT FUEL= 7.4074 PHI= 1.1723 
P, ATM 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44.1 44.1 44.1 44.1 44.1 44.1 44.1 44.1 44. I 44.1 44.1 44.1 44.1 
T, DEG f: 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ')00.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 1160.3 'l80.3 800.3 620.3 440.3 260.3 80.3 
RHO, Gice &.8357-4 7.3240-4 7.8873-4 8.544&-4 'l.3214-4 1.0254-3 1.13%-3 1.2888-) 1 .4'l52-3 1 .7&00-3 2.1181-3 2.&4'l0-3 4.0'l25-3 
11, MOL 1-IT 28.04& 28.04& 28.04& 28.04& 28.04& 28.04& 28.053 28.202 28.&28 28.885 28.%8 28.'l83 33.582 
CP, CAlJlGllKI 0.3338 0.3313 0.328'l 0.32&& 0.3245 0.322'l 0.3285 0.434'l 0.4040 0.322& 0.2827 0.2679 0.5180 
GAl1MA 151 1.2&95 1.2720 1.274& 1.2771 1.2794 1.2813 1.2794 1.2358 1.2490 1.290& 1.3251 1 .3444 1.1828 
SON VEL, ~1I SEC 751.4 726.& 700.9 (,74.0 &45.9 &lb.3 584.2 539.9 503.9 472.1 43&.1 392.8 2%.4 

l'IDLE FRACTIONS 
AR 0.0083& 0.0083& 0.00836 0.0053& 0.0083& 0.0083& 0.0083& 0.00.941 0.00853 0.00857 0.00852 0.00844 0.00830 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.JOOOO 0.00315 0.012'l4 0.02233 0.03235 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00000 0.00012 0.0027& 0.01035 0.01290 0.00974 0.0051& 0.00001 
CO 0.04458 0.04259 0.04013 0.03708 0.03328 0.02857 0.02269 0.01331 0.00307 0.00028 0.00001 0.00000 0.00000 
CO2 0.10480 0.10&79 0.10925 O. ; 1230 0.11609 0.12081 0.12&61 0.13414 0.13'l0& 0.13&11 0.12%0 0.12342 0.11702 
H2 0.02015 0.02214 0.024&0 0.027&5 0.03144 0.03&13 0.04155 0.040&5 o .0214'l 0.0065& 0.00110 0.00007 O.liOOOO 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.1324'l 
H2O 0.12200 0.12001 0.117:'5 0.11450 0.11070 0.10&00 0.10036 0.0%68 0.10280 0.1133'l 0.12430 0.13321 0.00%5 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00003 0.00006 0.00008 0.00006 ,- .00003 0.00001 0.00000 
N2 0.70012 0.70012 0.70012 0.70012 0.70012 0.70012 0.70028 0.7039~ 0.714S2 0.7181'" 0.7137& 0.70734 0.70013 

CASE= 0 O/F= 12.5000 FIA= 0.08000 PERCENT FUEL = 7.4074 PHI= 1.1723 
P, ATM 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSI A 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 ;8.8 58.8 58.8 58.8 
T, DEG K 2800.0 2700.0 2600.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'l00.0 1800.0 1700.0 1bOO.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 3860.3 3(,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2600.3 2420.3 
RHO, GICC 4.7878-4 5.0003-4 5.21~3-4 5.4464-4 5.6845-4 5.'l37'l-4 &.2112-4 6.5087-4 b.8350-4 7.1951-4 7.5'l51-4 8.041 'l-4 8.544b-4 
/1, 110L ,IT 27.501 27.6% 27.838 27.~32 27.987 28.017 28.032 28.03'l 28.043 28.044 28.045 28.046 28.04& 
CP, CAlli G I I K I 0.7438 0.&504 0.5584 0.4789 0.4213 0.3858 0.3659 0.3549 0.3485 0.3444 0.34; 3 0.3387 0.3%2 
GAMMA 151 1.157& 1.1668 1.1807. 1.1991 1.2182 1.2340 1.2448 1.2517 1.251:.3 1.2595 1.2&22 1.2&4& 1.2&70 
SON VEL,M/SEC 989.~ 972.5 957.5 'l44.6 932.0 ~17.7 901.3 882. 'l 8&3. I 842.3 820.7 7~8.3 775.2 

MOLE FRACTIONS 
AR 0.00820 0.00825 0.00830 0.00832 0.00834 0.00835 0.00835 0.00836 0.0083& 0.0083& 0.0083& 0.00836 0.0083b 
CO 0.07120 0.0&473 0.05%7 0.05&19 0.0540& 0.05277 0.05190 0.05117 0.05043 0.04%2 0.048&8 0.0475& 0.04621 
CO2 0.07528 0.08278 0.08860 0.092:;8 0.0'l501 0.0%45 0.09740 0.0'l817 0.098'l3 0.09975 0.10070 0.10182 0.10317 
H 0.00513 0.00337 0.00219 0.00140 0.00088 0.00054 0.00032 0.00018 0.00010 0.00005 0.00002 0.00001 0.00000 
H2 0.01593 0.01424 0.01312 0.01257 0.01247 0.01268 0.01309 0.01364 0.01431 0.01511 0.01b05 0.01717 0.01852 
H2O 0.11553 0.12071 0.12443 0.12681 0.12809 0.12860 0.12861 0.12828 0.12773 0.12700 0.12&08 0.12497 0.12363 
110 0.00&18 0.00420 0.00262 0.00148 0.0007& 0.0003& 0.00015 0.000% 0.00002 0.00001 0.00000 0.00000 0.00000 
N2 0.(,8343 0.68'l28 0.6'l363 0.6%54 0.&9827 0.69921 0.69%9 0.69992 0.70003 0.70008 0.70010 0.70011 0.70011 
0 0.00214 0.00111 0.00052 0.00022 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.01072 0.00749 0.00490 0.00300 0.00170 0.000'l1 0.00045 0.00021 0.00009 0.00003 0.00001 0.00000 0.00000 
02 0.00627 0.00384 0.00202 0.00090 0.00034 0.00011 0.00003 0.00C01 0.00000 0.00000 0.00000 0.00000 0.00000 



ADO CISI 
ADO H20 III 

CASE: 0 O/F: 11.1111 FIA: O.O~OOO PERCENT FUEL: 8. 25b~ PHI: I. 318~ 
P, ATl1 b.OOOO &.0000 &.0000 &.0000 &.0000 &.0000 &.0000 &.0000 &.0000 &.0000 &.0000 b.OOOO b .0000 
P, PSIA 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 
T. DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 &00.0 500.0 400.0 300.0 
T, OEG F 2240.3 20bO.3 1880.3 1700.3 1520.3 1340.3 11&0.3 ~80.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, G/CC 1.3313-3 1.42&4-3 1.53&2-3 1.&&42-3 1.8155-3 I . ~~7~-3 2.2341-3 2.574&-3 2.~~72-3 3.5229-3 4.2371-3 5.2985-3 8.3~~&-3 
M, I<OL IH 27.311 27.311 27.311 27.311 27.312 27.323 27 . 4~8 28.1&9 28.&93 28.~08 28.'373 28.'385 34.4&2 
CP, C All I G II K I 0.3403 0.3385 0.33&') 0.3357 0.3357 0.347& 0.502& 0.5~45 0.3'38'3 0.3171 0.2844 0.2713 0.41&2 
GAI1MA lSI 1.271'3 1.2738 1.2755 1.27&8 1.2772 1.2713 1.218& I. 1~4& 1.2478 1.2'32& 1.3214 1.3384 1.1'342 
SON VEL ,1'11 SEC 7&2. I 73&.8 710.5 &83.0 &54.0 &22.0 575.~ 531. I 503. I 472.3 435.4 391 .~ 294.0 

110LE FRACTIONS 
AR 0.0080& 0.0080& 0.008% O.OOBC& 0.00807 0.00807 0.00812 0.00830 0.00834 0.00832 0.0082& 0.00817 0 .. 0080b 
(lSI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0024& 0.01579 0.0247~ 0.03452 0.04539 0.05778 
CH4 0.00000 0.00000 0.00000 0.00000 0.00001 0.00020 0.00337 0.0143& 0.01&~4 0.01&07 0.01210 o .0Qr,% 0.00000 
CO 0.07&10 0.07308 0.0&'341 0.0&491 0.05'335 0.05219 0.03913 0.01492 0.00230 0.00019 0.00001 0.00000 0.00000 
CO2 0.08&01 0.08903 0.O<J270 0.0'3720 0.1027& 0.10980 0.12071 0.13504 0.13259 0.12&29 O. 11~41 0.11229 0.10433 
H2 0.03'34& 0.04248 0.04[,14 0.050&3 0.0%14 0.0&258 0.0&358 0.04141 0.017b7 0.00512 0.00085 0.0000& O.~OOOO 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.14972 
H2O 0.11484 0.11182 0.108-.5 0.103&5 0.0'3811 0.09133 0.08488 0.08843 0.10782 O. 1218~ 0.13292 0.14314 0.00458 
NH3 0.00000 0.00000 0.00001 0.00001 0.00002 0.00005 0.00010 0.00013 0.00011 0.00008 0.00004 0.00001 0.00000 
N2 0.&7552 0.&7552 0.&7552 0.&7553 0.&7554 0.67580 0.&8010 0.&9495 0.&9813 0.&9725 0.&"188 0.&8438 0.b7552 

CASE: 0 O/F: II. 1111 F/A: 0.09000 PERCENT FUEL: 8.25&9 PHI: 1.3189 
P, ATM 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
P, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 I 17.0 147.0 147.0 147.0 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 IbOO.O 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, Glce 1.1794-3 1.2268-3 1.2765-) I .3291 -3 1.3855-3 1.44&4-3 1.5125-3 1.5847-3 I . &&41-3 1.7517-3 1.8490-3 1.9578-3 2.0802-3 
1-1, 110L fIT 27.0<J8 27.180 27.233 27.26& 27.28& 27.297 27.304 27.307 27.309 27.310 27.311 27.311 27.311 
CP, CAL/IGIIKI 0.5423 0.4788 0.4325 0.4014 0.3814 0.3687 0.360& 0.3553 0.3516 0.3488 0.34G5 0.3443 0.3423 
GAI-I11A (SI 1.1'309 1.2059 1.2207 1.2333 1.2430 1.2501 1.255\ 1.2587 1.2&16 1.2639 1.2660 1.2&80 1.2700 
SON VEL,M/SEC 1011.5 998.0 984.4 %9.b 953.4 935.8 917.0 897. I 87b.5 855.0 832.9 810.1 78b.5 

110LE FRAC TI ONS 
AR 0.00800 0.00803 0.O~d04 0.00805 0.1)080& 0.0080& 0.0080& 0.0080& 0.0080& 0.0080& 0.0080& 0.0080b 0.0080b 
CO 0.0,)495 0.0"3275 0.0~121 0.09007 0.08'315 0.08828 0.08739 0.08&41 0.08529 0.08399 0.0824<J 0.08071 0.078&1 
CO2 0.0&589 0.Ob858 0.07044 0.071"7 0.07281 0.07375 0.074&8 0.07%8 0.07&81 0.07811 0.07%2 0.08140 0.08350 
H 0.00413 0.00285 0.00193 0.00127 0.00081 0.00050 0.00030 0.00017 0.00009 0.00004 0.00002 0.00001 0.00000 
H2 0.02574 0.02547 0.02559 0.025<J8 0.02&5& 0.02729 0.02814 0.02912 0.03025 0.03155 0.03307 0.03485 0.03&95 
H2O 0.12247 0.12484 0.12&18 0.12&77 0.12682 0.12649 0.12588 0.12503 0.12398 0.12271 0.12121 0.11944 0.11735 
NO 0.00254 0.00152 0.00085 0.00045 0.00022 0.00010 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.668CJ8 0.&7153 0.&7318 0.&7419 0.67479 0.&7513 0.&7532 0.&7542 0.&7547 0.&7550 0.&7551 0.&7552 0.[,7552 
0 O.OOOSE. 0.0002& 0.00011 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00%5 0.003&6 0.00225 0.00132 0.00073 0.00038 0.00019 0.00009 0.00004 0.00001 0.00001 0.00000 0.00000 
02 0.00108 0.00051 0.00022 0.00008 0.00003 0.00001 0.00000 O.OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000 



ADD C IS I 
ADD H20 IL J 

CASE= 0 OIF= 10.0000 F I A = O. 10000 PERCENT FUEL= 9.0909 PHI= 1.4E,54 
P, ATM 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
P, PSIA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, DEG ;: 1500.0 1400.0 1300.0 1200.0 11 00.0 1000.0 900.0 800.0 700.0 E,OO.O 500.0 400.0 300.0 
T, DEG F 2240.3 20E,0.3 1880.3 1700.3 1520.3 1340.3 11 E,O. 3 980.3 800.3 E,20.3 440.3 2bO.3 80.3 
RHO, GICC 3.2449-3 3.47E,7-3 3.7442-34.05E,E,-3 4.4283-3 4.9049-3 5.E,0E,2-3 E,.48%-3 7.51E,1-3 8.8152-3 1.0595-2 1.3373-2 2.1499-2 
1'1, 110L I-IT 2E,.E,27 2E,.E,27 2E,.E,27 2E,.E,29 2E,.E,47 2E,.832 27.E,02 28.401 28.782 28.934 28.980 29.2E,2 35.284 
CP, CAlli G 11 K1 0.3459 0.3445 0.3435 0.3444 0.3E,18 0.5232 0.7891 0.5074 0.3E,97 0.3105 0.2858 2.E,314 0.36 II 
GAI1MA lSI 1.2752 1.27E,7 1.2778 1.2778 1.2700 1.2201 1.1717 1.2122 1.2592 1.2954 1.3182 1.1725 1.2000 
SON VEL, MI5EC 772.8 747. I 720.2 &91.9 E,60.2 E,14.9 %3.E, 532.8 504.& 472.E, 434.8 3&5.1 291. 3 

110LE FRACTIONS 
AR 0.00779 0.00779 0.00779 0.00779 0.00780 0.00785 0.00804 0.00810 0.00813 0.00810 0.00802 0.00791 0.0077') 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00412 0.02472 0.03502 0.04377 0.05422 0.%784 0.08148 
CH4 0.00000 0.00000 O.OOOOU 0.00004 0.00034 0.00379 0.01E,08 0.02004 0.0214E, 0.01')4') 0.01465 0.00740 0.00000 
CO 0.10313 0.09%8 0.09529 0.09001 0.08308 0.%975 o .037b5 0.00905 0.00139 0.00011 0.00000 0.00000 0.00000 
CO2 0.07085 0.07440 0.078&9 0.082% 0.090E,'l 0.10179 0.12177 0.12719 0.123(,1 0.11741 0.11022 0.10132 0.09251 
H2 0.05981 O. 0&334 O.O&nl G.07275 0.07849 0.07907 0.05772 0.03058 0.0124& 0.00353 0.00059 0.00004 O.vOOOO 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00875 0.16388 
H2O 0.10580 0.10226 0.097<,7 0.09276 0.08&45 0.08002 0.08080 0.10134 0.11714 0.12941 0.14050 0.1444& 0.00174 
flH3 0.00001 0.00002 0.00003 0.00005 O.OOOO~ 0.0001& 0.00021 0.0002i 0.00017 0.00011 0.0000& 0.00002 0.00000 
fl2 0.652&0 0.E,52('0 0.[:,521:.1 0.65205 0.&530& 0.&5757 0.E,73&2 0.P878 0.E,80~3 0.('780E, 0.E,7173 0.&(,227 0.(,52E,0 

CASE= 0 OIF= 10.0000 F I A = O. 10000 PERCENT FUEL= ~.O~O~ PHI= 1.4&54 
P, ATM 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 2~3. '3 293.9 293.~ 293. ~ 2')3.9 2~3.9 293.9 293.') 293.9 2l3.9 293.9 293.9 2')3.9 
T, OEG K 2800.0 2700.0 2(,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1(,00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38E,0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2E,00.3 2420.3 
RHO, Glce 2.3078-3 2.3970-3 2.4918-3 2.5932-3 2.7024-32.820(,-3 2.9493-3 3.0')00-3 3.2447-3 3.41%-3 3.b054-3 3.8175-3 4.0%1-3 
11, 110L 1H 26.'512 20.553 2E,.581 20.5'l~ 2&.(,10 2&.617 2(,.021 2(,.&24 2&.&25 2&.626 2&.E,2(' 2E,.(,2& 2(,.E,27 
CP, CAlIlG I If: I 0.4%9 0.4247 0.4019 0.38&1 0.3752 0.3(,77 0.3E,24 0.358& 0.3557 0.3533 0.35;3 0.3494 0.347(, 
GAfli1A 151 1.2188 1.2300 1.2395 1.2472 1.2530 1.2575 1.2E,10 1.2&37 1.2(,&0 1.2(,80 1.2&99 I .2717 ; .2735 
SON VEL, fllSEC 1034.5 101~.8 1004.0 987.2 %~.4 ~50.5 ~30.8 910.4 88'l.2 8E,7.4 844."J 821.E, 7"J7.& 

110LE FRACTI OfiS 
AR 0.0077& 0.00777 0.00778 0.00778 0.00779 0.0077') 0.00779 0.0077~ 0.0077~ 0.00779 0.0077~ 0.00779 0.00779 
CO 0.12197 0.12102 0.12018 O. 11~37 0.11853 0.117b2 0.11E,59 0.11541 0.11407 0.11251 0.11070 0.10858 O.IObO,) 
CO2 0.05127 0.05249 0.05350 O.O54~3 0.05534 0.0%31 0.0573& 0.05855 0.05~91 0.0(,147 0.0E,328 0.0&540 0.0E,789 
H 0.00371 0.00259 0.00176 0.0011E, 0.00074 0.0004E, 0.00027 0.00015 0.00008 0.00004 0.00002 0.00001 0.00000 
H2 0.041E,1 0.04204 0.042(,5 0.04339 0.04424 0.0451~ 0.04&27 0.04747 0.04885 0.05042 0.05224 0.0543& 0.05685 
H2O 0.11991 0.1208& 0.12122 0.12114 0.12072 0.12004 0.11914 0.11803 0.11&72 0.11517 0.11337 0.1112(, o.loe7b 
flH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.OGJOO 0.00001 0.00001 0.00001 
NO 0.00107 0.000E,2 0.00034 0.00018 0.00009 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.('4~2(' 0.&5050 0.E,5131 0.(,5183 0.&5215 0.&5235 0.(,524& 0.&5253 0.E,52% 0.&5258 0.65259 0.E,52('0 0.(,52&0 
0 0.00017 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00308 0.001"35 0.00119 0.000E,9 0.00038 0.00020 0.00010 0.00C05 0.00002 0.00001 0.00000 0.00000 0.00000 
02 0.00020 0.00009 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 



CASE= 0 O/F= 0.0000 F/A= 0.00000 PERCENT FUEL= 0.0000 PHI= 0.0000 
p, ATI1 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
P, PSIA 2~.4 2~ .4 2~.4 2'3.4 2'3.4 2~.4 2'3.4 2'3.4 2'3.4 2~.4 29.4 2'3.4 2'3.4 
To DEG K 2800.0 2700.0 2(,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1(,00.0 
To DEG F 1580.3 4400.3 4220.3 4040.3 38(,0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2(,00.3 2420.3 
RHO, GICC 2.5007-4 2.(,003-4 2.7055-4 2.8175-4 2.9375-4 3.0(,70-4 3.207(,-4 3.3(,10-4 3.52'34-4 3.7154-4 3.'321'3-4 4.1527-4 4.4123-4 
11, 110L IH 28.728 28.805 28.8&1 28.8'39 28.~25 28.'342 28.952 28.'358 28.%2 28.%3 28.%4 28.%4 28.%4 
CP, CALltG11KI 0.472(, 0.4350 0.4043 0.37'3'3 0.3(,07 0.34&0 0.334b 0.3257 0.318(, 0.312b 0.3075 0.3027 0.2'383 
GAl111A 151 1.2033 1. 2135 1.2241 1.2345 1.2444 1.2535 1.2bl& 1.2&89 1.2755 1.2817 1.2875 1.2'331 1.2'388 
SON VEL,~I/SEC '387.5 '372.5 '357.5 '342.3 92&.5 910.1 8'32.8 874.7 855.8 83(, .1 815.(, 7'34.4 772.3 

MOLE FRACTIONS 
AR 0.00'325 0.00'327 0.00'32'3 0.00'33~ 0.00~31 0.00'332 0.00'332 0.00'332 0.00'332 0.00'332 0.00'332 0.00'332 0.00'332 
CO 0.000010 0.00004 0.00003 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
C02 0.00024 0.0002b 0.00027 0.00028 0.00029 0.0002'3 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.03503 0.03087 0.02(,82 0.022'34 0.01932 0.015'38 0.012'37 0.01030 0.007'38 O.OObOI 0.00438 0.00308 0.00207 
N02 0.00003 0.00003 O.OOOOJ 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 
N2 0.75(,99 0.7(,115 0.7104(,7 0.7('7(,5 0.77017 0.77229 0.77407 0.77557 0.77&82 0.77785 0.778(,8 0.77'334 0.77'385 
0 0.01(,2'3 0.010'3'3 0.0071(, 0.00450 0.00271 0.0015(, 0.0008b 0.00044 0.00021 0.00010 0.00004 0.00001 0.00000 
02 0.18212 0.18740 O. 1'3173 0.1'3528 0.19817 0.20053 0.20247 0.20405 0.20535 0.20('41 0.2072(, 0.207'33 0.~0844 

CASE= 0 o IF= 0.0000 F/A= 0.00000 PERCENT FUEL= 0.0000 PHI= 0.0000 
P, ATI1 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
p, PSI~ 2'3.4 2~.4 2'3.4 2'3.4 2~.4 2'3.4 29.4 2~.4 2'3.4 2'3.4 2~.4 29.4 2'3.4 
To DEG V- 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 '300.0 800.0 700.0 1000.0 500.0 400.0 300.0 
T, DEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 11100.3 '380.3 800.3 (,20.3 440.3 2bO.3 80.3 
RHO, G/ec 4.70&4-4 5.042b-4 5.4305-4 5.8830-4 (,.4178-4 7.05%-4 7.8440-4 8.8245-4 1.0085-3 1.17(,(,-3 1.411')-3 1.7(,49-3 2.35}2-3 
M, 1'10L WT 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 
CP, CAlli Gil K I 0.2940 0.28'38 0.28% 0.2815 0.2773 0.2730 0.2(,81 0.2(,2(, 0.25&9 0.2512 0.24('1 0.2422 0.2402 
GAI'IMA lSI 1 .3044 1.3102 1.31bl 1.3223 1.3287 I .3357 1.3440 1.353(, 1.3&44 1.3757 1.38(,5 1.3'352 1.39'3'3 
SON VEL ,11/5E( 74'3.4 725.(' 700.8 (,74.'3 &47.7 & 1'3.2 58'3.3 557.5 523.& 48b.8 44(,.1 400.3 347.2 

MOLE FRACTIONS 
AR 0.00'332 0.00'332 0.00'332 0.00'332 0.00932 0.00932 0.00932 0.00'332 0.00'332 .. 00932 0.00'332 0.00'332 0.00'332 
CO2 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 O.OOO~O 0.00030 0.00030 
NO 0.00131 0.00078 0.00043 0.00021 0.00009 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.78023 0.78050 0.780(,7 0.78078 0.78084 0.78087 0.7808'3 0.7808'3 0.7808'3 0.7808'3 0.7808'3 0.7808'3 0.7808'3 
02 0.20882 0.20'30'3 0.20'3210 0.20'337 0.20944 0.20947 0.20948 0.20~48 0.20'34'3 0.20'34'3 0.20'34'3 0.20'34'3 0.20'34'3 



ADD H20 I L I 

CASE= 0 GIF=IOO.OOOO F/A= 0.01000 PERCENT FUEL= 0.9901 PHI= 0.14(,5 
P, ATI1 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 
T, DEG K 1500.0 1400.0 1300.0 1200.0 11 00.0 1000.0 900.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, OEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, Glee 7.0&02-4 7.5&45-4 8.14&4-4 8.8253-4 9.&27&-4 I .05~0-3 1.17&7-3 1.3238-3 1.5129-3 1.7&51-3 2.1181-3 2.&47&-3 3.5592-3 
N, 110L HT 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 29.%7 29.%7 28.%7 2~.205 
CP, CAlli G I I K J 0.2994 0.2950 0.2~01; 0.28&3 0.2820 0.2774 0.2723 0.2&&& 0.2&0& 0.254& 0.2492 0.2448 0.4"118 
GAMNA 151 J .2974 I .3031 1.3090 1.3151 1.3215 1.3285 1.33&"1 1.34&& 1.3574 1.3&88 1.3799 I .38~3 1.2338 
SON VEL, NI SEC 747.4 723.& &98."1 &73.0 &45.9 &17.5 587.7 55&. J 522.2 485.5 445.0 399.4 324.0 

flOLE FRAC T IONS 
AR 0.00923 0.00923 0.00"123 0.00q:;3 0.00923 0.00923 0.00923 0.00923 0.00"23 0.00"123 0.00923 0.00923 0.00"123 
CO2 0.02088 0.02088 0.02088 0.02068 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.llOOOO 0.00000 0.00000 0.00000 0.00817 
H2O 0.01%1 0.OJ%2 O.OI%~ 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.0114& 
NO 0.00120 0.00072 0.000'3"1 0.00020 0.00009 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 O. 0000 I O.COOOI 0.1l0001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
1-12 0.77262 0.77287 0.77303 C..77313 0.77319 0.77321 0.77322 0.77323 0.77323 0.77323 0.77323 0.77323 O. i7323 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.17642 0.176&& 0.17&03 0.17&93 0.17&9"1 0.17702 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 

CASE= a O/F=IOO.OOOO F/A= 0.01000 PF.RCENT FUEL= 0.9901 PHI= 0.1465 
P, ATl1 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 
T, DEG .: 2800.0 2700.0 2E.00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 IE.OO.O 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 29,0.3 2780.3 2&00.3 2420.3 
RHO, Glee 4.9934-45.1938-4 5.405E.-4 5.&308-4 5.8719-4 &.1318-4 E..4137-4 E..7212-4 7.058E.-4 7.4309-4 7.8442-4 8.3059-4 8.8252-4 
11, 110L fIT 28.682 28.7&8 28.832 28.878 28.910 28.932 28.946 28.955 28.%0 28.%3 28.%5 28.%E. 28.%7 
cp, CALIiG" K 1 0.4%3 0.4575 0.424& 0.397& 0.3?b0 0.35~0 0.3457 0.3353 0.32&9 0.3199 0.3140 0.3087 0.3039 
GAMI1A 151 1. Jl354 1.204& 1.2145 I .2247 1.2347 1.2441 1.252E. 1.2&04 1.2&75 1.2740 1.2801 1.28&0 I .2~17 
SON VEL, 111 SEC 985.0 %~.5 954.3 938.9 923.2 90&.8 889.7 871.8 853. I 833.E. 813.3 792.2 770.2 

I'IOLE FRACTIONS 
AR 0.00914 0.00917 0.0091"1 0.00920 0.00921 0.00922 0.00922 0.00923 0.00923 0.00923 0.00923 0.00923 0.00923 
CO 0.00321 0.00225 0.0014E. 0.00089 0.00052 0.00029 0.00015 0.00007 0.00003 0.00001 0.00001 0.00000 0.00000 
CO2 0.0173E. 0.OJ848 0.01933 0.01992 0.02032 0.02057 0.02072 0.02080 0.02084 0.02087 0.02088 0.02088 0.02088 
H 0.00081 0.00048 0.00027 0.00014 0.00007 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00001 O.OOOJI 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00040 0.00029 0.00020 0.00013 0.00008 0.00005 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2O 0.01440 0.01555 0.01053 0.01733 0.017% 0.0184& 0.01884 0.01911 0.01930 0.01943 0.01952 0.01957 0.01%0 
NO 0.03204 0.02819 0.02447 0.020~3 0.017E.3 0.0145"1 0.01184 0.00941 0.00729 0.00550 0.00401 0.00281 0.00189 
N02 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 
N2 0.74"158 0.75380 0.75737 O. ?b037 0.70288 0.7b498 0.70073 0.7b819 0.7&939 0.77038 0.77117 0.77179 0.77227 
0 0.0105~ 0.00713 0.004€.4 0.00292 0.00J7E. 0.00101 0.00055 0.00029 0.00014 0.00000 0.00003 0.00001 0.00000 
OH 0.00842 0.00b81 0.00534 0.00407 0.00301 0.00215 0.00148 0.000~8 0.000&2 0.00037 0.00021 0.00011 0.00005 
02 0.15389 0.15780 O. IE, J 17 O. 1640& 0.Ibb52 0.1&8&2 0.17040 0.17189 0.17312 0.17413 0.174"14 0.17557 0.171>06 



ADD H20 IL I 

CASE: 0 O/F: 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI= 0.2~31 
P, ATI1 1;.0000 1;.0000 1;.0000 6.0000 6.0000 &.0000 &.0000 &.0000 6.0000 &.0000 &.0000 & .0000 6.0000 
P, PSIA 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 
T, DEG K ;500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 11&0.3 ~80.3 800.3 620.3 440.3 260.3 80.3 
RHO, G/CC 1.4122-3 1.5130-3 1.6294-3 1.7652-3 l.g257-32.1183-3 2.353&-3 2.&478-3 3.02&1-3 3.5304-3 4.2365-3 5 .2~5b-3 7.303~-3 
M, MOL WT 28.%g 28. g70 28.'170 28.'170 28.CJ70 28.CJ70 28.CJ70 28.%CJ 28.%CJ 28.~70 28.~70 28.970 29.%7 
CP, CALI IG 11K I 0.3044 0.2~~g 0.2955 0.2911 0.28&5 0.2818 0.27&4 0.2704 0.2&42 0.2579 0.2522 0.2474 0.3752 
GAI1MA IS I I .2~10 1.2%& 1.3023 1.3083 1.3147 1.3218 1.3301 1.339CJ 1.3508 1.3&23 1.3737 1.3837 1.2642 
SON VEL,I1/SEC 745.5 721.8 6CJ7. I 671 .3 &44.3 b15.CJ 58&.2 554.7 520.~ 484.3 444.0 398.& 324.4 

110LE FRAC T IONS 
AR 0.00CJ14 0.00~14 0.00CJ14 0.00"'4 0.00CJ14 0.00CJ14 0.00914 0.00CJ14 0.00~14 o .DOCJ 14 0.00914 0.00CJ14 0.00CJ14 
CO2 0.041% 0.0410& 0.0410& 0.04IG& 0.0410(, 0.0410& 0.0410& 0.0410& 0.0410& 0.0410& 0.0410& 0.0410(, 0.0410& 
H20ll I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.03328 
H2O 0.03885 0.0388& 0.0388/ 0.03887 0.03687 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.00558 
NO 0.00108 0.000&5 0.0003& 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00001 0.00001 0.00000 O.OOOCO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.7&517 0.7&539 0.7&554 G.71;5&3 0.7&%8 0.7&570 0.7&571 0.7&571 0.7&571 0.7&572 0.7&572 0.7&572 O. ",1;572 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 O. 1441>5 0.14488 0.14%3 0.14512 0.14517 0.1451CJ 0.14521 0.14521 O. 14521 0.14521 0.14521 0.1452 I 0.14521 

CASE= 0 O/F= 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI= 0.2CJ31 
P, ATl'1 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
P, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 lCJOO.O 1800.0 1700.0 11;00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 381;0.3 31;80.3 3500.3 3320.3 3140.3 29,0.3 2780.3 2&00.3 2420.3 
RHO, G/ce 1.2500-3 I .2997-3 1.3523-3 I .4083-3 1.4&84-3 I .5333-3 1.1;037-3 1.1;805-3 I .7b48-3 1.857CJ-3 1.%12-3 2.071;7-3 2.201;5-3 
1-1, 110l I-IT 28.720 28.7CJ5 28.851 28.8~1 28.CJICJ 28.938 28.CJ50 28.CJ58 28.%3 28.%1; 28.%8 28.%9 28.%CJ 
CP, CALI I G I I f: I 0.4830 0.4483 0.418CJ 0.3CJ48 0.3751; 0.3&04 0.3483 0.3388 0.3310 0.3244 0.3187 0.313& 0.308CJ 
GAI-I11A lSI I.I%CJ 1.2058 t .2151 1.2245 1.2331; 1.2420 1.24CJ7 1.2%7 1.21;31 1.21>91 1.2747 1.2802 1.285& 
SON VEL,M/SEC 985.0 %CJ.& CJ54.2 938.1; CJ22.& CJOI;.O 888.1; 870.~ 851.1; 831.CJ 811.5 790.3 71;8.4 

110lE FRACTIONS 
AR 0.0090& O.OOCJOCJ O.OOCJIO 0.00912 0.00913 0.00CJ13 0.00914 0.00CJ14 0.00CJ14 0.00914 0.00CJ14 0.00914 0.00'314 
CO 0.00478 0.00320 0.00205 0.00125 0.00072 0.00040 0.00021 0.00010 0.00004 0.00002 0.00001 0.00000 0.00000 
CO2 0.03593 0.0371;1 0.03885 0.03CJ70 0.04027 0.0401;2 0.04083 0.040% 0.04101 0.04104 0.04105 0.0410& 0.04101; 
H o .000S5 0.00037 0.00021 0.0001 I O.OOOOS 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00003 0.00003 0.00002 0.000J2 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.0001>3 0.00044 0.0002CJ 0.0001'3 0.00011 0.00007 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H2O 0.03275 0.03418 0.03535 0.03&28 0.03702 0.03758 0.03800 0.03830 0.03852 0.038&1; 0.03875 0.03881 0.03884 
NO O.028~CJ 0.02545 0.02205 0.01885 0.01587 0.01313 0.0101;1; 0.00847 0.001;57 0.004CJ5 0.0031;1 0.00254 0.00170 
N02 0.00004 0.00004 0.00004 0.00004 0.00004 0.00003 0.00003 O.OOOOJ 0.00003 0.00002 0.00002 0.00002 0.00002 
N2 0.744&1 0.748% 0.75153 0.75419 0.7S&42 0.75829 0.75CJ8& 0.7&117 0.7&225 0.7b314 0.7&38& 0.71>442 0.71>485 
0 0.00b08 0.00409 0.002&& 0.0011;7 0.00101 0.00058 0.00032 0.00011; 0.00008 0.00004 0.00001 0.00001 0.00000 
OH 0.00%2 0.0071;4 O.OOSCJI 0.00441; 0.0032& 0.00232 0.00159 0.00105 O.OOOb& 0.00040 0.00022 0.00012 0.0000& 
02 0.12&82 0.12951 0.13195 0.13414 0.13&OCJ O. 13781 0.13CJ32 0.14CI;O 0.1411;CJ 0.14259 0.14332 0.1438CJ 0.14433 



ADD H20{LI 

CASE= 0 O/F= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.~{2& PHI= 0.43% 
P, ATI1 15.000 15.000 15.000 15.000 {5.000 15.000 {5.000 15.000 15.000 15.000 15.000 15.000 15.000 
P, PSIA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, OEG K 1500.0 1400.0 1300.0 1200.0 1100.0 {OOO.O ~OO.O 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 {8S0.3 1700.3 1520.3 1340.3 1160.3 ~80.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, G/Ce 3.5307-3 3.782~-3 4.073~-3 4.4134-3 4.814&-3 5.2~61-3 5.8845-3 &.&201-3 7.5658-3 8.8268-3 { .0592-2 1.3240-2 1.8&92-2 
11, 110L fIT 28.~72 28. ~72 28.~72 28.972 28.~72 28.972 28.972 28.972 28.972 28.972 28.972 28.972 30.67& 
CP, CALI {G}{K I 0.3091 0.3047 0.3003 0.2~57 0.2~10 0.28&0 0.2804 0.2742 0.2&77 0.2&12 0.2551 0.24~~ 0.3118 
GAMMA {51 1.2852 1.2~05 1.2%1 1.3020 1.3084 1.3154 I .3238 1.333& 1.3445 1.35&1 1.3&78 1.3784 1.28&& 
SON VEL, 11/ SEC 743.8 720. I 6~5.4 6&~.& &42.7 &14.4 584.7 553.3 51~.7 483.2 443.0 397.8 323.4 

MOLE FRAC T IONS 
AR 0.00905 0.00~05 0.00905 0.000 05 0.00905 0.00%5 0.00905 0.00905 0.00~05 0.00~05 0.00~05 0.00~05 0.00~05 
CO2 0.0&086 0.0&08& 0.0608& 0.06066 0.0&086 0.0&08& 0.0&086 0.0&08[, 0.0608& 0.0&0% 0.0&086 0.0608& 0.0&08& 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.05556 
H2O 0.05773 0.05773 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.00218 
NO 0.00095 0.00057 0.00031 0.0001(, 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.757% 0.758% 0.75819 G.75827 0.75831 0.75833 0.75834 0.75835 0.75835 0.75835 0.75835 0.75835 O. "15835 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.11350 0.11370 0.113&4 0.11392 O. I 13% 0.1139~ 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 

CASE= 0 OIF= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.~12& PH!= 0.43% 
P, ATM 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 2~3.~ 2~3. ~ 293.~ 2~3. ~ 2~3.9 293.~ 293.9 293.9 293.9 293.9 293.9 293.~ 2~3.9 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1600.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 3800.3 3080.3 3500.3 3320.3 3140.3 20;;,0.3 2780.3 2600.3 2420.3 
RHO, Glec 2.501~-3 2.0008-3 2.7057-3 2.8175-3 2.9375-3 3.0071-3 3.2078-3 3.3&14-3 3.5300-3 3.71&2-3 3.9228-3 4.1537-3 4.4134-3 
11, 110L WT 28.742 28.811 28.8&3 28.~00 28.925 28.943 28.%4 28.%2 28.%& 28.%~ 28.971 28.971 28.~72 
CP, CAlIlG 11K I 0.4777 0.4447 0.4170 0.3944 0.37&4 0.3622 0.3511 0.3421 0.3348 0.3287 0.3232 0.3183 0.3130 
GAMMA lSI I . 1~71 1.2057 1.2147 1.223& 1.2320 1.2398 1.24&9 1.2533 1 .25~1 1.2&4& 1.2&98 1.2750 1.2800 
SON VEL, 111 SEC ~84.7 %9.3 ~53.8 ~38. I 921 .~ ~05.1 887.5 8&~.2 850.2 830.4 809.~ 788.7 70&.7 

HOLE FRACTIONS 
AR 0.00898 O.OO~OO 0.009U2 0.00903 0.00904 0.00~04 0.00905 0.00~05 0.00~05 0.00~05 0.00905 0.00905 0.00905 
CO 0.OO5eo 0.0038& 0.00245 0.OOI4~ 0.0008& 0.00047 0.00024 0.00012 0.00005 0.00002 0.00001 0.00000 0.00000 
CO2 0.05458 0.050&0 0.05817 0.05~22 0.05~~0 0.0&032 0.0&058 0.0&072 0.06079 0.0&083 0.0[,085 0.0&085 0.0"'08& 
H 0.00051 0.00029 0.00016 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00004 0.00003 0.00003 0.000)2 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2 0.00080 0.00054 0.00036 0.00023 0.00014 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H2O 0.05144 0.05295 0.05418 0.05515 0.055QO 0.0504& 0.05688 0.05719 0.05740 0.05754 0.057&3 0.05768 0.05771 
NO 0.02557 0.02241 0.01~41 0.01&58 0.013% 0.01155 0.00938 0.0074[, 0.00578 0.0043& 0.00318 0.00224 0.00150 
N02 0.00005 0.00005 0.00004 0.00004 0.00004 0.00004 0.00004 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 
N2 0.73952 0.742~1 0.7457& 0.74814 0.75013 0.7517~ 0.75317 0.75433 0.75529 0.75007 0.75670 0.75720 0.75758 
0 0.00381 0.00255 0.0016& 0.00104 0.00063 0.0003& 0.00020 0.01010 0.00005 0.00002 0.00001 0.00000 0.00000 
OH 0.00954 0.00752 0.00578 0.00434 0.00317 0.00224 0.00154 O.OOICI 0.000&4 0.00038 0.00022 0.00011 0.00006 
02 0.09937 0.10121 0.10297 0.104&4 0.10&1'0 0.107[,0 O. 1088& O.IO~% 0.1 :O~O 0.111&9 0.11233 0.11283 0.11322 



ADD H20 I L I 

CASE; 0 O/F= 25.0000 F/A; 0.04000 PERCENT FUEL= 3.8402 PHI: 0.5802 
P, ATI'1 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 
P, PSIA 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.'1 440.9 
To DEG K 1500.0 1400.0 1300.0 1200.0 11 00.0 1000.0 '100.0 800.0 700.0 000.0 500.0 400.0 300.0 
To DEG F 2240.3 2000.3 1880.3 1700.3 1520.3 1340.3 1100.3 '180.3 800.3 020.3 440.3 200.3 80.3 
RHO, G/CC 7.0021-3 7. %05-3 8.1485-38.827b-3 '1.0301-3 I .05'13-2 I . 1770-2 I .324 I -2 1.5133-2 1.7055-2 2.1180-2 2.0483-2 3.8181-2 
M, MOL WT 28. '174 28.'175 28.'175 28.975 28.'175 28.'174 28.'174 28.'174 28.'174 28.'174 28.'174 28.'174 31.330 
CP, CAlli G I fK I 0.3138 0.3094 0.3049 0.3002 0.2'154 0.2'102 0.2843 0.277'1 0.2712 0.2044 0.2580 0.2523 0.2%7 
GAMI1A lSI 1.2797 1.2848 1.2'102 1.2%1 1.3024 1.30'14 1 .317'1 1.3270 1.338b 1.3503 1.3022 I .3733 1.2844 
SON VEL, 111 SEC 742.2 718.4 &93.8 01>8.0 041.2 b13.0 583.4 552.1 518.5 482.2 442.1 3'17.0 319.8 

MOLE FRACT IONS 
AR 0.008'17 0.008'17 0.00897 o .00P'l7 0.008'17 0.00897 0.00897 0.008'17 0.008'17 0.008'17 0.008'17 0.008'17 0.008'17 
CO2 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.O80?? 0.08027 0.08027 0.08027 0.08027 
H20 III 0.00000 0.00000 0.00000 0.00000 O.OOOGO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.07518 
H2O 0.07024 0.07b25 O.07E.2~ 0.07025 0.07025 0.07025 0.07025 0.07025 0.07b25 0.07b25 0.07025 0.07&25 0.00107 
NO 0.00081 0.00048 0.00027 0.00013 0.00000 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.75071 0.75087 0.750'19 0.75105 0.7510'1 0.75111 0.75112 0.75112 0.75112 0.75112 0.75112 0.75112 0.'15112 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.082% 0.08313 0.083<.4 0.08331 0.08335 0.08337 0.08338 0.0833'1 0.0833~ 0.0833'1 0.0833'1 0.0833'1 0.08339 

CASE; 0 O/F: 25.0000 F/A: 0.04000 PERCENT FUEL; 3.84(,2 PHI: 0.58&2 
P, ATM 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 
T, OEG K 2800.0 2700.0 2bOO.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'100.0 1800.0 1700.0 1000.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38bO.3 3&80.3 3500.3 3320.3 3140.3 2'l~0.3 2780.3 2(,00.3 2420.3 
RHO, GICC 5.0078-3 5.2048-3 5.4138-3 5.(,3&9-3 5.8705-3 0.1354-30.41b5-3 0.7230-3 7.0&08-3 7.4330-3 7.84&4-3 8.3081-3 8.8275-3 
11, 110L WT 28.7b5 28.828 28.875 28.'109 28.933 28.'148 28.'l5~ 28.%5 28.%'1 28.'172 28.'173 28.'174 28.'174 
CP, CALlI G "K J 0.4713 0.4402 0.4142 O. 3~31 0.37&4 0.3033 0.3531 0.344'1 0.3382 0.3324 0.3274 0.3227 0.3182 
GAl111A IS I 1.1979 1.20(,3 1.2149 1.2233 1.2312 1.2383 1 .2447 1.2505 1.2557 1.2b07 1.2&54 1.2701 1.274'1 
SON VEL,I1/SEC 984.0 %'1.2 '153.7 937.9 '121.5 '104.4 88(,.7 8(,8.2 84'1.0 82'1.1 808.5 787.2 7b5.1 

flOLE FRACTIONS 
AR 0.008'10 0.008'12 O.008Y4 0.00895 0.008'15 0.008% 0.008% 0.008% 0.008~7 0.008'17 0.00897 0.00897 0.008'17 
CO 0.0%45 0.00427 0.00271 0.001(,4 0.000~5 0.00052 0.00027 0.00013 0.0000(, 0.00002 0.00001 0.00000 0.00000 
CO2 0.07324 0.07%0 0.0772'1 0.07845 0.07'121 0.07%8 0.07'1% 0.08012 0.08020 0.08024 0.08020 0.08027 0.08027 
H 0.0003'1 0.00022 0.00012 0.0000& 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00004 0.00004 0.00003 0.000J2 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2 0.00090 0.000(,1 0.00040 0.00025 0.00015 O.OOOO~ 0.00005 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 
H2O 0.07025 0.07173 0.072'11 0.07384 0.07455 0.07508 0.07547 0.07575 0.07594 0.07007 0.07(,15 0.07&20 0.07023 
NO 0.02174 0.01'102 0.0Ib4(' 0.0140b 0.01183 0.00'180 0.007% 0.00&33 0.00491 0.00371 0.00271 0.001'10 0.00128 
N02 0.00005 0.00005 0.00005 0.00004 0.00004 0.00004 0.00004 0.00003 0.00003 0.00003 0.00003 0.00002 0.00002 
N2 0.73478 0.73780 0.74030 0.74238 0.74410 0.74552 0.74071 0.74770 0.74851 0.74'118 0.74'172 0.75014 0.75047 
0 0.00230 0.00154 0.00100 0.000b3 0.00038 0.00022 0.00012 0.0000b 0.00003 0.00001 0.00001 0.00000 0.00000 
OH 0.008b& 0.00079 0.00521 0.00390 0.00284 0.00201 0.00137 0.000'10 0.00057 0.00034 0.0001'1 0.00010 0.00005 
02 0.07229 0.07341 0.0745'1 0.07578 0.07b95 0.0780b 0.07'107 0.07~'18 0.0307b 0.08142 0.081% 0.0823'1 0.08272 



ADD H20lLI 

CASE::: 0 O/F= 20.0000 F/A= 0.05000 PERCENT FUEL= 4. 7,,1~ PHI= 0.7327 
P, ATt1 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, DEG ~ 1580.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 [,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 2%0.3 1880.3 1700.3 1520.3 1340.3 "[,0.3 ~80.3 800.3 ,,20.3 440.3 2,,0.3 80.3 
RHO, G/CC 1.1771-2 1.2,,12-2 I .3582-2 1.4714-2 1.,,051-2 1.7,,57-2 1.9,,18-22.2071-2 2.5224-2 2.~428-2 3.5313-2 4.['45,,-2 [,. 4~4['-2 
1'1, 110L HT 28.~77 28.977 28.~77 28.977 28.977 28.977 28.977 28.977 28.977 28.977 '28. 'l77 30.4% 31.97[, 
CP, CALIIGllf:1 0.3182 0.313'l 0.30'l4 0.3047 0.2997 0.2943 0.2882 0.281" 0.2746 0.2675 0.2608 0.7308 0.2'l55 
GAI'1I1A 151 1.2747 1.27% 1.2848 1.2905 1.2%8 1.3038 1.3122 1.3220 1.3329 1.3447 1.3568 1.2133 1.2735 
SON VEL ,111 SEC 740.7 716.9 6'l2.3 66"." 63'l.8 "11.,, 582. I 550.9 517.4 481.2 441.2 3,,3.8 315.2 

110LE FRACTIONS 
AR 0.00888 0.00888 0.00888 0.00PS8 0.00888 0.00868 0.00898 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 
CO2 0.0,)'l32 0.0')')32 0.0,)'l32 0.O'l,)32 0.09'332 0.O'l932 0.09932 0.09'l32 0.O'l932 0.09'l32 0.O'l'l32 0.0')932 0.O'l932 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.04'l82 0.09379 
H2O 0.O'l441 0.09441 0.0,)442 0.O'l442 0.0,)442 0.09442 0.O'l442 0.0,)442 0.0,)442 0.09442 0.O'l442 0.0445'l 0.000,,3 
NO 0.00%5 0.00039 0.00021 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.74370 0.74383 0.743')2 G.74397 0.74400 0.74402 0.74402 0.74403 0.74403 0.74403 0.74403 0.74403 O. i4403 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.05301 0.05315 0.053<4 0.0532'l 0.05332 0.05334 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 

CASE= 0 O/F= 1".b('('7 F/A= 0.0,,000 PERCENT FUEL= 5.(,(,04 PHI= 0.87'32 
P, ATM 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 C.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, DEG K 2800.0 2700.0 2,,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'300.0 1800.0 1700.0 1(,00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 3860.3 3,,80.3 3500.3 3320.3 3140.3 2'1,0.3 2780.3 2,,00.3 2420.3 
RHO, GICC 5. ')443-5 " .2%5-5 ".5778-5 ('.90')4-5 7.2528-5 7.(,104-5 7.'l8('3-58.38('2-5 8.8172-5 '3.2878-5 'l.8072-5 1.038t.-4 1.10%-4 
11, 110L ,IT 27.315 27.723 28.0(,7 28.348 28.%7 28.72(, 28.835 28.'l02 28.'341 28.%1 28.,)71 28.9n 28.'l78 
CP, CALflGllVI 1.0'l85 0.'3817 0.8,,74 0.7%8 0.(,527 0.55,)4 0.481') 0.4237 0.3841 0.3593 0.3442 0.3348 0.3283 
GAI111A lSI 1.1152 1 .1374 1.1417 1.1486 1.1590 1.1732 1.1')08 1.20'l8 1.2273 1.2412 1.2513 1.2587 1.2(,45 
SOI~ VEL,11/5EC 983.(, 'l5,).7 '337.7 '117.7 8'3'3.8 883.7 8(,9.1 854.9 83'l.7 822.8 804.0 783.6 7&1.'3 

flOLE FRACTIONS 
AR 0.0082'l 0.00842 0.00852 0.008,,1 0.008,,7 0.00872 0.0087(, 0.00878 0.0087'3 0.0087'3 0.00880 0.00880 0.00880 
CO 0.05749 0.04704 0.03,,33 0.02(,24 0.01757 0.0107') 0.00,,04 0.00307 0.00142 0.0005'l 0.00022 0.00007 0.00002 
CO2 0.05375 0.0"58,, 0.07797 0.08')20 0.0'3877 0.10,,1') 0.11138 0.114(,3 0.11,,44 0.11735 0.1177" 0.117~3 0.117'3'3 
H 0.01253 0.007(,5 0.00443 0.00243 0.00125 0.000(,0 0.00027 0.00011 0.00004 0.00001 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 O.OOOJO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.01187 O.OO'lI" 0.00&75 0.00473 0.00313 0.001,)5 0.00113 0.000,,0 0.00030 0.00013 0.00006 0.00002 0.00001 
H2O 0.07(,10 0.08508 0.09254 0.O'l849 0.10301 0.10,,31 0.10859 0.1100'3 0.11102 O. I "58 0.111')0 0.11207 0.1121" 
NO 0.01548 0.01310 0.01083 0.00878 0.00700 0.00553 0.00434 0.00338 0.00260 0.001'l5 0.00142 0.00100 0.000,,7 
N2 0.68700 0."'l8% 0.7084(, 0.71&,,3 0.72307 0.72787 0.73122 0.73341 0.73479 0.73%3 0.73(,15 0.73,,48 0.73[,(,'3 
0 0.01512 0.00'374 0.00,,01 0.003% 0.00203 0.00111 0.0005') 0.00030 0.00014 0.0000(, 0.00003 0.00001 0.00000 
OH 0.02313 0.0!8('0 0.0143') 0.01073 0.00773 0.00540 0.00)(,,, 0.00239 0.00150 0.00090 0.00051 0.00027 0.00013 
02 0.03')22 0.03(,78 0.03375 0.030,,0 0.02774 0.02551 0.02403 0.02324 0.02297 0.02300 0.0231" 0.02335 0.02352 



ADD H2DIL I 

CASE= a O/F= 14.&540 F/A= 0.0&824 PERCENT FUEL= &.3882 PHI: 1.0000 
p. ATI1 1.0000 1.0000 1.0000 1.0000 1.0000 1.00Or- 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
p. PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 
T. DEG , 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 &00.0 500.0 400.0 300.0 
T. DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 ~80.3 800.3 &20.3 440.3 2[,0.3 80.3 
RHO. GICC 2.3544-4 2.5227-4 2.71&8-4 2.~432-4 3.2108-4 3.5318-4 3.9243-4 4.4148-4 5.0455-4 5.88[,4-4 7.0[,37-4 8.82%-4 1.3013-3 
1'1. 110L I-IT 28.q7~ 28.980 28.981 28.'181 28.981 28.'181 28.981 28.981 28.981 28.981 28.'181 28.981 32.035 
CPo CAlli G IIf:l 0.3277 0.3221 0.3172 0.3123 0.3071 0.3015 0.2951 0.2880 0.280& 0.2731 0.2[,58 0.25'30 0.'3771 
GAI111A 151 1.2[,52 1.270b 1.2759 1.2814 1.2875 1.2'344 1.3027 1.3124 I. 32~'t 1.3353 1.3477 1.3&00 1.1538 
SON VEL. M/SEC 737.'l 714.4 &8'1.8 6&4.2 &37.4 [,0'1.4 580.0 548.8 515.? 47~.4 43~.7 395.1 2'19.7 

f10LE FRACTIONS 
AR 0.00873 0.00873 0.00873 a.00P'3 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 
CO 0.0000'1 0.00003 0.00001 O.OOOGO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.1330& 0.13313 0.13315 0.13"" 0.1331& 0.; 331& 0.1331& 0.1331& 0.1331& 0.133:[, 0.1331[, 0.1331[, 0.13316 
H2 0.00003 0.00001 O.OOOOU 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H20' li 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0~532 
H2O 0.12&&3 0.12&66 O. I ?b&7 O. :2Eo&8 0.126&8 0.12&[,8 0.12&&8 0.12&&8 0.12b[,8 0.12&&8 0.12&&8 0.12&&8 0.0313(, 
NO 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.UOOOO 
N2 0.73137 0.73141 0.73142 0.73143 0.7:'143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 
OH 0.00001 0.00000 O.OOOGO O.OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CASE= a O/F= 14.1;540 F/A: 0.0[,824 PERCENT FUEL= 6.3882 PHI= 1.0000 
p. ATI'I 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
p. PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T. DEG K 2800.0 2700.0 2(,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 19JO.0 1800.0 1700.0 1600.0 
T. DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3(,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO. G/CC I .8027-4 1.8905-4 1.~81('-4 2.07&7-4 2.17&3-4 2.2813-4 2.3~31-4 2.5130-4 2.&428-4 2.7847-4 2.'1412-4 3.1153-4 3.310(,-4 
"1. MOL fIT 27.613 27.'122 28.185 28.401 28.572 28.704 28.801 28.8&9 28.~15 28.944 28.%2 28.'772 28.'777 
CPo CAL /I G II f" 0.9'2~ 0.8355 0.7507 0.&703 0.5%& 0.5318 0.4772 0.4332 0.3~~1 0.3739 0.3557 0.3430 0.3340 
GAI111A lSI 1.1427 1.14&0 1.1510 1.1581 1.1&75 1.1789 1.1921 1.20&1 1.219'1 1.232[, 1.2435 1.2524 1.25% 
SON VEL.11/SEC '181.& 959. ~ 939.[, ~20.7 903.0 886.2 870. I 854.1 837.& 820.2 801.& 781 .7 7[,0.4 

HOLE FRACTIONS 
AR 0.008?2 0.00841 0.0084'1 0.008% 0.008&1 0.008&5 0.008&8 0.00870 0.00871 0.00872 0.00873 0.00873 0.00873 
CO 0.05&~7 0.04&80 0.036% 0.02800 0.02031 0.01407 0.00929 0.00583 0.00345 0.001~2 0.00100 0.00048 0.00021 
CO2 0.0&'1'70 0.08149 0.0~254 0.10249 O. 110~7 0.11781 0.12304 0.12&82 0.12940 0.13107 0.13207 0.132&4 0.132'13 
H 0.00713 0.00438 0.0025~ 0.001 :& 0.0007~ 0.00040 0.0001~ 0.00009 0.00004 0.00001 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.01152 0.00903 0.00&89 0.00512 0.00371 0.002&1 0.00177 0.00117 0.00073 0.00044 0.00025 0.00013 0.00007 
H2O 0.0%97 0.10420 0.11012 0.11482 0.11843 0.12112 0.12307 0.12442 0.12532 0.12591 0.12&2& 0.12&47 0.12&58 
NO 0.01177 0.00'742 0.00729 0.00545 0.003'12 0.00271 0.00180 0.00113 0.000&8 0.0003~ 0.00020 0.00010 0.00005 
N2 0.&~101 0.70000 0.70769 0.7140& 0.71915 0.72308 0.72598 0.72803 0.72942 0.73030 0.73084 0.73114 0.73130 
0 0.00661 0.00404 0.00234 0.00128 0.000[,& 0.00032 0.00014 0.0000& 0.00002 0.00001 0.00000 0.00000 0.00000 
OH 0.01727 0.01325 0.00978 0.00&94 0.00472 0.00307 0.00191 0.00112 0.00062 0.00032 0.0001& 0.00007 0.00003 
02 0.02251 0.018% 0.01531 0.01183 0.00873 O.OObl& 0.00414 0.00264 0.001[,0 0.00091 0.00048 0.00024 0.00011 



ADD H20 III 
ADD CIS 1 

CASE~ 0 O/F~ 14.2857 F/A~ 0.07000 PERCENT FUEL= 6.5421 PHI= 1.0258 
P, Am 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
P, PSIA 29.4 29.4 2'3.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 20,,0.3 1880.3 1700.3 1520.3 1340.3 1160.3 980.3 800.3 620.3 440.3 260.3 80.3 
RHO, G/CC 4.&855-4 5.0202-4 5.4064-4 5.8569-4 ".3893-4 7.0283-4 7.8092-48.7854-4 1.0042-3 1.1744-3 1.4121-3 1.7659-32.,,586-3 
M, MOL WT 28.836 28.836 28.83" 28.836 28.836 28.836 28.83" 28.83" 28.841 28.911 28.%8 28.981 32.724 
CP, CAlli Gil K I 0.3262 0.322(, 0.3188 0.314(, 0.3101 0.3052 0.2994 0.292(, 0.2905 0.2978 0.2733 0.2,,01 0.(,270 
GAl1MA 151 1.2(,79 1.271" 1 .2758 1 .2804 1 .2857 1 .2917 1.2990 1.3082 1.314(, 1.3128 1.3391 1.3585 1.1751 
SON VEL ,111 SEC 740.5 71(,.5 (,91.5 ,,65." (,38.(, (,10.3 580.6 549.3 515.1 475.9 438.4 394.8 299.3 

I-IOLE FRACTIONS 
AR 0.00867 0.008&7 0.008(,7 0.00&&7 0.008&7 0.008(,7 0.008&7 0.00867 0.00ar,8 0.00870 0.0087 I 0.00872 0.008&7 
CI51 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00500 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00000 0.00000 0.00000 0.00009 0.00129 0.00228 0.00250 0.00001 
CO 0.00727 0.00(,92 0.00(,47 0.00590 0.00517 0.00427 0.00321 0.00207 0.00103 0.00018 0.00001 0.00000 0.00000 
CO2 0.12840 0.1287(, 0.12921 O. ; 2~78 0.13050 0.13140 0.13247 0.133(,0 0.13459 0.1345(, 0.13401 0.13385 0.130(,7 
H2 0.00278 0.00313 0.00359 0.00415 0.00488 0.00578 0.OOb84 0.00797 0.008&(, 0.00471 0.00093 0.00007 O.(JOOOO 
H20lL 1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O. I 1378 
H2O 0.12(,30 0.12595 0.125'00 0.12493 0.12420 0.12330 0.12224 0.12111 0.12025 0.12210 0.12415 0.12464 0.01527 
1·IH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00002 0.00002 0.00001 0.00"00 
N2 0.72(,57 0. 72657 0.72&57 0.72(,57 0.72(,57 0.72&57 0.72b57 0.72(,57 0.72(,70 0.72844 0.7298'.1 0.73021 0.72&59 

CASE= 0 O/F= 14.2857 F/A= 0.07000 PERCENT FUEL= (,.5421 PHI= 1.0258 
P, AT~1 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44.1 44. I 14. I 44. I 44.1 44. I 
T, DEG K 2800.0 2700.0 2<;00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 IbOO.O 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3(,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2(,00.3 2420.3 
RHO, G/ec 3.b31('-4 3.800(,-4 3.'.17(,'.1-4 4.1(,15-4 4.35%-44.%11-4 4.7800-4 5.0148-4 5.2&92-4 5.5480-4 5.8%7-4 &.2014-4 ('.58')0-4 
11, MOL HT 27.813 28.0(,8 28.282 28.4% 28.593 28.(,94 28.7b3 28.805 28.825 28.832 28.8,5 28.830 28.83& 
CP, CALIIG 11K I 0.823'.1 0.7494 0.('7(,9 0.(,080 0.5444 0.48(,9 0.4354 0.3912 0.3(,02 0.3443 0.3371 0.3329 0.3295 
GAI1HA 151 1.148'.1 1.1530 1.1590 1.1(,71 1.1775 1.1904 1.20(,2 1.2245 I .24 I 3 1.2518 1.2575 1.2(,12 1.2&45 
50N VEL ,I-I/SEC 980.& %0.3 941.2 923.3 'lOb.5 8'.10.7 875.8 8(,1.5 84('.2 828.2 807.9 78&.3 7b3.8 

110LE FRACTIONS 
AR 0.00S37 0.00844 0.00851 0.008% 0.008&0 0.008(,3 0.008&5 0.008&& 0.008b7 0.008(,7 0.008b7 0.00ar,7 0.008&7 
CO 0.05228 0.04292 0.03422 0.02(,58 0.02024 0.01533 0.Ol18b 0.00973 0.008b9 0.00824 0.00800 0.00779 0.00750 
CO2 0.0785'.1 0.08914 0.09885 0.107J2 O. I 1429 0.11%8 0.12348 0.12580 0.12&'.14 0.12742 0.127b8 0.12789 0.12812 
H 0.00474 0.002'.13 0.00174 0.00100 0.000% 0.00030 0.0001(, 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 
H02 0.00001 (j .00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.01018 0.00805 0.00(,27 0.00483 0.00370 0.00287 0.00231 0.00200 0.00191 0.001% 0.00209 0.00227 0.00250 
H2O 0.104'.12 0.11085 O. I 15(,5 O. I Iq42 0.12229 0.1243(, 0.12577 O. 12b('O 0.12,,% 0.12704 0.12(,% 0.12(,80 0.12(,58 
NO 0.01023 0.007% 0.005% 0.00425 0.0028& 0.00 17'.1 0.00100 0.00048 0.0001'.1 0.0000(, 0.00002 0.00000 0.00000 
N2 0.b9508 0.70324 0.70%4 0.71488 0.71901 0.72209 0.72424 0.72555 0.72(,20 0.72(,45 0.72(,53 0.72(,% 0.72&57 
0 0.00405 0.00241 0.00135 0.00071 0.00034 0.00015 0.0000(, 0.00002 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.0140& 0.010% 0.007&2 0.0052& 0.00345 0.OC212 0.00121 0.000(,2 0.00028 0.0001 I 0.00004 0.00001 0.00000 
02 O.Olb'.lO 0.0134'.1 0.01019 0.00720 0.004b(' 0.002b8 0.00128 0.00047 0.00012 0.00002 0.00000 0.00000 0.00000 



ADDLISI 
ADD H20lL I 

CASE= 0 O/F= 12.5000 F/A= 0.08000 PERCENT FUEL= 7.4074 PHI= 1.1723 
P, ATI1 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 <1.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 56.8 
T, DEG f 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 (,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 (,20.3 440.3 2(,0.3 80.3 
RHO, Glee 9.1143-4 9.7&53-4 1.051[,-3 I . 1393-3 1.2429-J 1.3[,72-3 1.5197-3 1.721[,-3 1.9%5-3 2.3478-3 2.8244-3 2.5321-3 5.4727-3 
11, 110L WT 28.04[, 28.04[, 28.04& 28.04[, 28.04(, 28.047 28.058 28.254 28.('('~ 28.898 28.970 28.983 33.(,80 
CP, CAlli G I I ~ I 0.3338 0.3313 0.3289 0.32(,& 0.3245 0.3231 0.3342 0.4471 0.3921 0.3172 0.2815 0.2(,78 0.4E>39 
GAI1MA '51 1.2&95 1.2721 1.274(, 1.2771 1.2794 1.2812 1 .27(,3 1.2322 1.2538 1.2943 1.32(,3 1.344(, 1.1915 
'.O!~ VEL, 1'I/SEC 751.4 72[,.& 700.9 [,74.0 (,45.9 &1(,.3 583.4 538.(, 504.5 472.7 43(,.3 392.8 297.1 

110LE FRACTIONS 
AR 0.0083& 0.0083(, 0.0083& 0.0083(, 0.0083& 0.0083(, 0.0083(, 0.00842 0.00854 0.00858 0.00852 0.00844 0.0083(, 
CIS' 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00409 0.01297 0.02234 0.0323(, 
CH4 0.00000 0.00000 0.0000U 0.00000 0.00000 0.00001 0.00020 0.003&8 0.01108 0.01305 0.0097(, 0.0051[, 0.00000 
CO 0.04458 0.04259 0.04013 0.03708 0.03328 0.0285& 0.02257 0.01235 0.002(,9 0.00024 0.00001 0.00000 0.00000 
CO2 0.10"80 0.10[,79 0.10925 O. ; 1230 0.11(,10 0.12081 0.12(,(,7 0.1344(, O. I 3893 0.13590 0.129% 0.12342 0.11702 
H2 0.02015 0.02214 0.024(,0 0.027(,5 0.03144 0.03(,12 0.04133 0.03802 0.01904 0.00571 0.00095 O.OOOOb O.GOOOO 
H20lLJ 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.13493 
H2O 0.12200 0.12001 O.117S5 0.11450 0.11070 0.10&00 0.10043 0.09771 0.10399 0.11397 0.12441 0.13322 0.00722 
NH3 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00003 0.00008 0.00008 O.OOOOb 0.00003 0.00001 0.00000 
fl2 0.70012 0.70012 0.70012 0.70012 0.70012 0.70013 0.70040 0.70529 0.71%4 0.71840 0.71379 0.70735 0.70012 

CASE= 0 O/F= 12.5000 F/A= 0.08000 PERCENT FUEL= 7.4074 PHI= 1.1723 
P, ATM &.0000 &.0000 (,.0000 (,.0000 (,.0000 &.0000 b.OOOO b.OOOO (,.0000 (,.0000 &.0000 (,.0000 (,.0000 
P, PS;.~ 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 38.2 88.2 88.2 88.2 
T, DEG , 2800.0 2700.0 2(,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1bOO.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38(,0.3 3(,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2(,00.3 2420.3 
RHO, Glee 7.2074-4 7.5189-4 7.8410-4 8.17(,6-4 8.5305-4 8.9087-4 9.317(,-4 9.7(,34-4 1.0253-3 1.0793-3 1 . 1393-3 1 .2063-3 1.2817-) 
11, 110L In 27.~99 27.7&4 27.881 27.9% 27.999 28.022 28.034 28.040 28.043 28.045 28.045 28.04& 28.04b 
CP, CAL! IG JI~ I 0.6883 0.(,018 0.5198 0.452(, 0.40(,2 0.3782 0.3(,22 0.3532 0.3477 0.3440 0.34 ;2 0.338(, 0.33(,2 
GAMI1A lSI 1.1634 1 .1740 1.1891 1.2072 1.2245 1.2379 1.24&9 1.2528 1.2568 1.2598 1.2(,23 1.2647 1.2670 
SON VEL, MI SEC 990.(, 974.3 %0.2 947.4 934.2 919.1 902.0 883.2 8(,3.3 842.4 820.7 798.4 775.2 

1'10LE FRACTl ONS 
AR 0.00823 0.00827 0.00831 0.00833 0.00834 0.00835 0.00836 0.008% 0.00836 0.00836 0.0083(, 0.0083(, 0.0083(, 
CO 0.0&831 0.0(,2&0 0.05832 0.05547 0.05373 0.05264 0.05185 0.05115 0.05043 0.04%2 0.048&8 U.047% 0.04621 
CO2 0.078(,9 0.08528 0.09018 0.09313 0.09540 0.0%(,1 0.09747 0.09820 0.09893 0.09975 0.10070 0.10182 0.10317 
H 0.00406 0.002(,9 0.0017& 0.00113 0.00072 0.00044 0.0002(, 0.00015 0.00008 0.00004 0.00002 0.00001 0.00000 
H2 0.01497 0.01358 0.01272 0.0123(, 0.01238 0.01264 0.01308 0.01364 0.01431 0.01511 0.01605 0.01717 0.01852 
H2O 0.1182<- 0.122(,2 0.12%6 0.12753 0.12848 0.12880 0.12870 0.12833 0.12775 0.12700 0.12&08 0.124'l7 0.123(,3 
NO 0.00550 0.003&(, 0.00223 0.00124 0.000(,3 0.00029 0.00013 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 
N2 0.(,8622 0.&9125 0.(,9489 0.(,972(, 0.(,98('4 0.(''l93,) 0.(,9977 0.&99% 0.70005 0.70009 0.70010 0.70011 0.70011 
0 0.00155 0.00079 0.0003& 0.00015 0.00005 0.00002 0.00001 0.09000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00924 0.001;36 0.00411 0.00248 0.00140 0.00074 0.00037 0.00017 0.00007 0.00003 0.00001 0.00000 0.00000 
02 0.004% 0.00290 0.0014& 0.000(,3 0.00023 0.00007 0.00002 a.OOCOI 0.00000 0.00000 0.00000 0.00000 0.00000 



ADD CIS I 
ADD H20lLJ 

CASE= 0 OIF= 11.1111 F/A= O.O~OOO PERCENT FuEL= 8.25[,~ PHI= 1.3189 
P, ATt1 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
P, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 
T, DEG ~ 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, Glec 2.2189-3 2.3774-3 2.5&03-32.7737-3 3.02&1-) 3.3320-3 3.7435-3 4.3151-3 5.00&0-3 5.8750-3 7.0&25-3 e.8309-3 1 .4032-2 
1'1, I<OL IH 27.311 27.311 27.311 27.312 27.314 27.342 27. &4& 28.327 28.754 28.925 28.97& 28.985 34.542 
CP, C ALI I G I I K I 0.3403 0.3385 0.33&9 0.3358 0.3370 0.3,,70 0.55&2 0.53&4 0.37&8 0.3098 0.2828 0.2712 0.3749 
GAI111A lSI 1.2719 1.2738 1.2755 1.27&7 1.27&& 1.2&2& 1.2077 1.2059 1.2572 1.2977 1.3230 1.338& 1.2039 
SOI~ VEL ,111 SEC 7&2. I 73& .8 710.5 &82.9 &53.8 &19.& 571 .7 532. I 504.4 473. I 435.7 391.9 294.8 

110LE FRACTIONS 
AR 0.0080& 0.0080& 0.008% 0.0060& 0.00807 0.00807 0.0081& 0.00832 0.00835 0.00833 0.0082& 0.00817 0.0080& 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.OCOOO 0.00488 0.ul&3& 0.024'14 0.0345& 0.04540 0.05778 
CH4 0.00000 0.00000 O.oooou 0.00000 0.00004 0.00052 0.00&0& 0.01599 0.01774 0.01&30 0.01213 0.00&5& 0.00000 
CO 0.07&10 0.07308 0.0&941 0.0&491 0.05930 0.051&5 0.03521 0.01154 0.00178 0.00014 0.00000 0.00000 0.00000 
CO2 0.08&01 0.08903 0.09270 0.09721 O. 10279 0.11012 0.12283 0.13492 0.13201 0.12&03 0.1193& 0.11229 0.10433 
H2 0.03'34& 0.04248 0.04&14 0.050&2 0.05&08 0.0&185 0.05732 0.03380 0.01401 0.003'3'3 0.000&& 0.00004 O.(JOOOO 
H20 I li 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.1515& 
H2O 0.11484 0.11182 0.108,5 0.103(,5 0.09811 0.09147 0.08&54 0.09325 0.11010 0.122&2 0.1330& 0.14315 0.00274 
flH3 0.00000 0.00001 0.00001 0.00002 0.00004 0.00007 0.00014 0.00016 0.00013 0.00009 0.00005 0.00002 0.00000 
N2 0.&7552 0.&7552 0.&7552 0.&7553 0.&7558 0.&7624 0.&8374 0.&9715 0.&9952 0.&'175& 0.&91'32 0.&8438 0.&7552 

CASE= 0 OIF= 11.1111 F/A: 0.0'1000 PERCENT FUEL= 8.2%'1 PHI= 1.3189 
P, Am 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 IS.OOO 15.000 15.000 
P, PSIA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, OEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'100.0 1800.0 1700.0 1&00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 3850.3 3(,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, GICC 1.771'3-3 1.8420-3 1.'3158-3 I . '1'143-3 2.078&-3 2.1&97-3 2.2&88-3 2.3771-3 2.4%1-3 2.&27&-3 2.773&-3 2.'33&7-3 3.1203-3 
11, 110l IoIT 27. '41 27.207 27.24'1 27.275 27.291 27.300 27.305 27.308 27.310 27.310 27.311 27.311 27.311 
CP, CALlIGI IKI 0.50(,1 0.4542 0.4172 0.3924 0.37&2 0.3&5'3 0.3591 0.3545 0.3512 0.348& 0.34G4 0.3443 0.3423 
GAMMA 151 1.1'3'32 1. 2134 1.22&& 1.2375 1.2457 1.2517 1.2%0 1.25'33 1.2&18 1.2&40 1.2&&1 1.2&80 1.2700 
SON VEL, r11SEC 1014.2 1000.& '38(,.5 971. I '354.4 '33&.4 917.3 8'17.3 87&.5 855.1 832.'3 810.1 78&.5 

MOLE FRACTIONS 
AR 0.00801 0.00803 0.00805 0.00805 0.0080& 0.0080& 0.0080& 0.0080& 0.0080& 0.0080& 0.0080& 0.0080& 0.0080& 
CO 0.0'3414 0.0'3230 0.0'30'3') 0.08998 0.08'311 0.08827 0.08739 0.08&41 0.0852'1 0.08400 0.0824'3 0.08071 0.078&1 
CO2 0.0&&% 0.0&91'3 0.07075 0.07112 0.07288 0.07377 0.074&'3 0.07%9 0.07&81 0.07811 0.07%2 0.08140 0.08350 
H 0.00335 0.00232 0.00:57 0.00104 0.000&7 0.00041 0.00024 0.00014 0.00007 0.00004 0.00002 0.00001 0.00000 
H2 0.02541 0.02530 0.02552 0.025% 0.02&5& 0.0272'1 0.02815 0.02913 0.03025 0.0315& 0.03307 0.03485 0.03&'35 
H2O 0.12391 0.12574 0.12&72 0.12708 0.12&99 0.12&58 0.125'32 0.12505 0.123'19 0.12271 0.12122 0.11944 0.11735 
NO 0.00212 0.0012& 0.00070 0.00037 0.00018 0.00008 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.&7025 0.&7231 0.&73(,3 0.(,7444 0.&74'33 0.&7520 0.&753& 0.&7544 0.&7548 0.&7551 0.&7552 0.&7552 0.&7552 
0 0.00038 0.00017 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00470 0.00302 0.00185 0.00108 0.000&0 0.00031 0.00015 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 
02 0.0007& 0.00035 0.00015 0.0000& 0.00002 0.00001 0.00000 O.OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000 



ADD liSI 
ADD H20 III 

CASE= 0 O/F= 10.0000 F I A= O. 10000 PERCENT FUEL= ~.O~O~ PHI= 1.4E,54 
P, ATI1 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 2~3. ~ 2~3. 9 2~3.~ 2~3.~ 2~3.~ 2Cj3.~ 2~3. ~ 293.'1 2~3. ~ 2~3. ~ 2~3. 'I 2~3.8 2~3.9 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 E,OO.O 500.0 400.0 300.0 
T, DEG F 2240.3 20E,0.3 1880.3 1700.3 1520.3 1340.3 1 lE,O .3 ~80.3 800.3 1;20.3 440.3 2bO.3 80.3 
RHO, G/Ce 4.32[,[,-3 4.(,35(,-3 4.~~24-3 5.40~1-3 5.'1075-3 [,.5(,30-3 7.51(,5-3 8.E,743-3 1.0031-2 I . 1757-2 1.4127-2 1.882'1-2 2.8(,83-2 
M, I<OL IH 2E,.E,27 2E, .E,27 2E,.E,28 2E,.b31 2(,.E>E,1 2E,.~27 27.755 28.471 28.808 28.'141 28.981 30. ~o I 35.304 
CP, CALIIGIIKI 0.345q 0.3445 0.3437 0.3457 0.3750 0.5704 0.7347 0.4827 0.3E,04 0.3075 0.2851 I .785~ 0.3511 
GAl1MA 151 1.2752 1.27e,7 1.2777 1.2773 1.2E>47 I .211 I 1.1772 1.2183 1.2E,3E, 1.2'175 1.3188 1.1728 1.2027 
SON VEL ,I1/SEC 772.8 747. I 720.2 b~1 .8 658.7 E,11.5 %3.4 533.5 505.3 472.'1 434.~ 355.3 2~1.5 

110LE FRACT IONS 
AR 0.0077~ 0.0077~ O.OOll~ o .0077~ 0.00780 0.00788 0.0080b 0.00812 0.00813 0.00810 0.00802 0.00785 o .00llq 
C 151 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00708 0.02551 0.03520 0.04302 0.05423 0.07440 0.08148 
CH4 0.00000 0.00000 0.00001 O.OOOOb O.OOOE>O 0.00555 0.01738 0.0208'1 0.02184 0.01%0 0.014E,7 0.00384 0.00000 
CO 0.10313 0.09958 0.09528 O.OS'1% 0.OS2E,7 O.O&E,% 0.03271 0.00783 0.00120 0.00010 0.00000 0.00000 0.00000 
CO2 a .0708E, 0.07441 0.07870 0.083'1'1 0.0'10~5 0.10345 0.12291 a.1270b 0.12338 0.11732 0.11020 0.0'170S 0.0~251 
H2 a .05~SO 0.Ob334 0.0&75~ 0.072E>8 o .OllQ5 O.07'i3b 0.05190 0.02703 0.010S8 0.00307 0.00051 0.00002 0.l!0000 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 a .0572~ 0.1E,432 
H2O 0.10580 0.1022E, 0.OQ7'-.o7 0.0'127E, 0.OBE,53 0.OS075 0.08440 0.10343 0.1180E, 0.12'170 0.14055 0.10188 0.00131 
NH3 0.00002 0.00002 0.00004 O.OOOOE, 0.00011 0.00020 0.00024 0.00023 0.00018 0.00012 0.0000(, 0.00001 0.00000 
N2 0.E,52&O 0.&52[,0 0.E,52E,1 0.E,52E,9 0.E,533'1 0.E>5~87 O. e,7532 0.['7Q90 0.[,8113 0.E,7SI9 0.&7175 0.E>57&2 0.b52&0 

CASE= 0 O/F= 10.0000 F I A = O. 10000 PERCENT FUEL: 9.090'1 PHI= 1.4E,54 
P, ATM 30 .000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30 .000 
P, PSIA 440.Q 440.9 440.~ 440.'1 440.'1 440.9 440.'1 440.9 440.'1 410.Q 440.'3 440.'1 440.Q 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 lS00.0 1700.0 1&00.0 
T, DEG F 4580 .3 4400.3 4220.3 4040.3 38bO.3 3E,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2E,00.3 2420.3 
RHO, Glce 3.4[,4[,-3 3.5974-3 3.738'3-3 3.890E,-3 4.0541-3 4.2312-3 4.4241-3 4.b352-3 4.8E,71-3 5.1234-3 5.4081-3 5.72E,3-3 &.0842-3 
1'1, 110L NT 2b .~34 2b.%7 2&.589 2E,.E,04 2E,.E,13 2E,.E,1'1 2E,.E,22 2E,.&24 2bob25 2b.E,2& 2b.E>2& 2&.[,27 2E,.&27 
CP, CALIIGIIKI 0.43S4 0.4125 0.3941 0.3812 0.3722 0.3E,5~ a .3E, 14 0.3580 0.3554 0.3532 0.35;2 0.3493 0.347& 
GAI'1I1A I S I 1.2251 1.2350 1.2431 1.24% 1.2547 1.25% 1.2E>lb 1.2b41 1.2&(,2 1.2E,SI 1.2&9'3 1.2717 1.2735 
SON VEL ,111 SEC 103E,.8 1021.5 1005.3 988. I %'1.'1 950.9 931.0 910.5 889.3 8£'7.4 844.~ 821.E, 7'17.& 

MOLE FRACTIONS 
AR 0.0077& 0.00777 a .00llS a .00ll8 O. OOll'1 a .00ll~ O. OOll~ 0.00779 0.0077~ O. 0077'1 0.00779 0.0077'1 o .00ll9 
CO 0.12182 0.12095 0.1201& 0.11937 0.11854 0.117&2 0.11E>5'1 0.11542 0.11407 0.11251 0.11070 0.10858 0.10E,09 
CO2 0.051% 0.052&5 0.05358 0.0541[, 0.0553& 0.0%31 0.0573E, 0.05855 0.059'11 0.0E,147 0.0E,328 a .Ob540 0.OP'10 
H 0.00303 0.00211 0.00144 0.00095 O.OOOE,I 0.00037 0.00022 0.00012 0.00007 0.00003 0.00001 0.00001 0.00000 
H2 0.04158 O.0420b 0.042&8 0.04342 0.0442b 0.04521 0.04&28 0.04748 0.04885 0.05042 0.05224 0.05435 0.0%84 
H2O 0.120E,'1 0.12134 0.12151 0.12131 0.12082 0.12010 0.11~17 0.11805 0.llb72 0.11518 0.11337 0.1112E, 0.IOS7£' 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00002 
NO 0.00088 0.00051 0.00028 0.00015 0.00007 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.&49~0 0.[,50'10 0.E,5155 0.[,5197 0.[,5224 0.E,5240 0.E,524'1 0.b5254 0.&5257 0.b525Q 0.b5259 0.&52&0 8.[,52[,0 
0 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00253 a.OOIE,O 0.000~7 0.000% 0.00031 0.0001E> 0.00008 0.00C04 0.00002 0.00001 0.00000 0.00000 0.00000 
02 0.00013 O.OOOOE> 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 



CASE= 0 O/F= 0.0000 F 1·'= 0.00000 PERCENT FUEL= 0.0000 PHI= 0.0000 
P, ATI1 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
p, PSIA 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44.1 44. I 44. I 44. I 44. I 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1".100.0 1800.0 1700.0 IGOO.O 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, GICC 3.75&&-4 3.9043-4 4.0&09-4 4.2280-4 4.4074-4 4.&012-4 4.8111-45.0417-4 5.2943-4 5.5732-4 5.882')-4 &.22'l1-4 &.&184-4 
M, t10L WT 28.771 28.834 28.880 28.'l11 28.'l33 28.')4& 28.'l55 28.'l5'l 28.%2 28.%4 28.%4 28.%4 28.%4 
CP, CAlIlGllKI 0.44'35 0.417') 0.3'l21 0.3715 0.3552 0.3425 0.3325 0.3245 0.317'l 0.3123 0.3073 0.3027 0.2'l82 
GAI1MA lSI 1.20'l5 1.2191 1.2289 1.2384 1 .2473 1.255& 1.2&30 1.2&98 1.27&0 1.281'l 1.287& 1.2'l32 1.2'l88 
SON VEL, t1/SEC 'l8'3.3 'l74.2 'l5'l.1 '343.& 'l27.5 <J10.8 8')3.3 875.0 855.<=.1 83&.2 815.7 7,)4.4 772.3 

~IOLE FRACTIONS 
AR 0.0092& 0.00".128 0.00')30 0.00')31 O.00Y31 0.00'332 0.00')32 0.00'l32 0.00'332 0.00".132 0.00')32 0.00')32 0.00932 
CO 0.00005 0.00003 0.00002 0.00"01 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.00025 0.0002& 0.00028 0.00029 0.0002'l 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.03521 0.030')8 0.02&88 0.022')8 0.01'l33 0.015'l'l 0.012'37 0.01030 0.00798 0.00&01 0.00438 0.00308 0.00207 
N02 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 
N2 0.75804 0.7& I 87 0.7&515 0.7&7% 0.77035 0.7723'l 0.77413 0.77%0 0.77&83 0.77785 0.778&8 0.77'l35 0.77'l8& 
0 0.0133£' 0.00900 0.0058& 0.001&8 0.00222 0.00128 0.00070 0.0003& 0.00017 0.00008 0.00003 0.00001 0.00000 
02 0.1837".1 0.18854 0.19249 0.19575 0.19845 0.20070 0.202% 0.20410 0.20537 0.20&42 0.2072& 0.20793 0.~0844 

CASE= 0 O/F= 0.0000 F/A= 0.00000 PERCENT FUEL= 0.0000 PHI= 0.0000 
P, ATl1 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44.1 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ')00.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 f.,20.3 440.3 2&0.3 80.3 
RHO, G/CC 7.05%-4 7.5&3')-4 8.1457-48.8245-4 (j.b2b7-~ 1.058')-3 1.17&&-3 1.3237-3 1.5128-3 1.7&4')-3 2. I 17')-3 2.&474-3 3.52'38-3 
M, ~IOL WT 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 
CP, CAlIIGItKI 0.2'340 0.28'38 0.28% 0.2815 0.2773 0.2730 0.2&81 0.2&2& 0.2%') 0.2512 0.24&1 0.2422 0.2402 
GAl1~IA lSI 1.3044 1.3102 1.31& I 1.3223 1.3287 1.3357 1.3440 1.353& I .3f.,44 1.3757 1.38&5 1.3'l52 1.3~<J9 
SON VEL, HI SEC 74".1.4 725.& 700.8 &74.9 &47.7 &1').2 58').3 557.5 523.& 48&.8 44&. I 400.3 347.2 

MOLE FRACTIONS 
AR 0.00')32 0.00932 0.00932 0.00932 0.00932 0.00932 0.00')32 0.00932 0.00')32 0.00932 0.00')32 0.00932 0.00'l32 
CO2 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.00131 0.00078 0.00043 0.00021 0.0000') 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 o.ooooe 0.00000 
N02 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.78023 0.78050 0.780&7 0.78078 0.78084 0.78087 0.7808') 0.78089 0.78089 0.7808') 0.78089 0.7808') 0.7808') 
02 0.20882 0.20'l09 0.2092& 0.20937 0.20,)44 0.20,)47 0.20'l48 0.20948 0.20')4') 0.20,)4'l 0.20'l4'l 0.20~49 0.2094'l 



ADO H20 III 

CASE= 0 O/F=10C.00OO F/A= 0.01000 PERCENT FUEL= 0.'3'301 PHI= 0.14&5 
P, ATI'1 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 
T. DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 1160.3 980.3 800.3 620.3 440.3 260.3 80.3 
RHO, G/ec 9.4136-4 1.0086-3 1.0862-3 1.1767-3 1.2837-3 1.4120-3 1 .568'3-3 1.7651-3 2.0172-3 2.3534-3 2.8241-3 3.5301-3 4.75'34-3 
11, 110L HT 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 2'3.291 
CP, CALI!GIIKI 0.2'3'33 0.294'3 0.2'306 0.2863 0.2820 0.2774 0.2723 0.2666 0.2606 0.2546 0.2492 0.2448 0.'.300 
GANI1A lSI 1.2974 1.3031 1.3090 1.3151 1.3215 1.3285 1.3369 1.3466 1.3574 1.3688 1.3799 1.3893 1.:521 
SON VEL,M/SEC 747.4 723.6 698.<; 673.0 645.9 617.5 587.7 556. I 522.2 485.5 445.0 399.4 3.'6.5 

MOLE FRACT IONS 
AR 0.00923 0.00923 0.00'323 0.000?3 0.00'323 0.00'323 0.00'323 0.00'323 0.00'j23 0.00'323 0.00923 0.00923 0.00923 
CO2 0.02088 0.02088 0.02088 0.02068 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.01105 
H2O 0.01%1 0.01%2 0.01%~ 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.00857 
NO 0.00120 0.00072 0.00039 0.00020 0.00009 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00001 0.1)0001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.77262 0.77287 0.77303 C.77313 0.7731<; 0.77321 0.77322 0.77323 0.77323 0.77323 0.77323 0.77323 0.;7323 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.17641 0.17666 0.17663 0.171093 0.17699 0.17701 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 

CASE= 0 0/F=100 .0000 F/A= 0.01000 PERCENT FUEL= 0.9901 PH I = 0.1465 
P, ATI1 r, .0000 6.0000 6.0000 6.0000 6.0000 &.0000 6.0000 6.0000 6.0000 6.0000 6.0000 6.0000 b.OOOO 
P, PSIA 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 
T, DEG K 2800.0 2700.0 2600.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1600.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 3%0.3 3680.3 3500.3 3320.3 3140.3 2<;00.3 2780.3 2600.3 2420.3 
RHO, G/CC 7.5020-4 7. 7~94-4 8.1144-4 8.4503-4 8.8106-4 9.1994-4 9.6216-4 1.0082-3 1.0588-3 1.1147-3 1.17&6-3 1.2459-3 1 .3238-3 
M, 110L fIT 28.727 28.800 28.853 28.892 28.919 28.937 28.949 28.'3% 28.%1 28.%4 28.%5 28.%6 28.%7 
CP, CALlIGIiKI 0.4725 0.4392 0.4112 0.3881 0.36% 0.3548 0.3431 0.3337 0.3259 0.3194 0.3137 0.3086 0.3038 
GA11MA lSI 1.2011 1.2099 1.2193 1.2287 1.2378 1.2464 1.2543 1.2615 1.2682 1 .2744 1.2804 1.2861 1.2918 
SON VEL.I'II SEC 986.6 971.1 955.8 940.2 924.2 907.6 890.2 872.2 853.3 833.7 813.4 7'l2.2 770.2 

MOLE FRACT IONS 
AR 0.00<;15 0.00918 0.00919 0.00921 0.00922 0.00922 0.00923 0.00923 0.00923 0.00'323 0.00923 0.00923 0.00923 
CO 0.00279 0.00188 0.00120 0.00074 0.00043 0.00024 0.00012 0.00006 0.00003 0.00001 0.00000 0.00000 0.00000 
CO2 0.01792 0.01889 0.01%0 0.0200'3 0.02042 0.02Ob2 0.02075 0.02082 0.02085 0.02087 0.02088 0.02088 0.02088 
H 0.000&1 0.00036 0.00020 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00002 O.OOOJI 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00034 0.00024 0.00016 0.00011 0.00006 0.00004 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2O 0.01493 0.01597 0.01684 0.017% 0.01813 0.01858 0.01891 0.01916 0.01933 0.01945 0.01953 0.01'357 0.01%0 
NO 0.03217 0.02827 0.02451 0.020% 0.01764 0.01459 0.01184 0.00941 0.00729 0.00550 0.00401 0.00281 0.00189 
N02 0.00004 0.00004 0.00004 0.00004 0.00003 0.00003 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 
1<2 0.75073 0.75451 0.75792 0.76073 0.76310 0.76511 0.76681 0.76823 0.76942 0.7703'3 0.77118 0.77180 0.77227 
0 0.008&7 0.00583 0.00380 0.00238 0.00144 0.00083 0.00045 0.00023 0.00011 0.00005 0.00002 0.00001 0.00000 
OH 0.00776 0.00624 0.00488 0.00370 0.00273 0.00195 0.00134 0.00088 0.000% 0.00034 0.00019 0.00010 0.00005 
02 0.15487 Q.1584<; 0.1&165 0.16438 0.16&74 0.1&876 0.17048 0.17193 0.17314 0.17414 0.17494 0.17558 O.I?bOb 



ADO H20 I 1I 

CASE= 0 O/F= 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI= 0.2'l31 
p. ATM 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
P, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 
T, DEG V- 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 'lOO.O 800.0 700.0 1>00.0 500.0 400.0 300.0 
T, DEG F 2240.3 201>0.3 1880.3 1700.3 1520.3 1340.3 111>0.3 'l80.3 800.3 1>20.3 440.3 21>0.3 80.3 
RHO, GICC 2.3531>-3 2.5217-3 2.7157-32.'l420-3 3.20'l5-3 3.5304-3 3.'l227-3 4.4130-3 5.0435-3 5.8840-3 7.01>0'l-3 8.821>1-3 1.2202-2 
11, 110L m 28.%'l 28.'l70 28.'l7Q 28.'l70 28.'l70 28.'l70 28. 'l70 28.'l70 28.%'l 28.'l70 28.'l70 28. 'l70 30.037 
CP, CAl! IG 11K I 0.3043 0.2'l'l'l 0.2'l55 0.2'l11 0.281>5 0.2818 0.2704 0.2704 0.2&42 0.2579 0.2522 0.2474 0.3278 
GAI-111A lSI 1.2911 1.2%& 1.3023 1.3083 1 .3147 1.3218 1.3301 1.339'l 1.3508 1.3023 1.3737 1.3837 1.2884 
SON VEL, 111 SEC 745.5 721.8 o'l7. I &71.3 044.3 &15."1 58&.2 554.7 520.'l 484.3 444.0 3'l8.& 327. I 

MOLE FRACTIONS 
AR 0.00'l14 0.00'l14 0.00"114 0.00Q'4 0.00')14 0.00'l14 0.00'l14 0.00'l14 0.00'114 0.00')14 0.00'l14 0.00')14 0.00'l14 
CO2 0.0410& 0.041% 0.04100 0.04100 0.0410& 0.0410& 0.04100 0.0410& 0.04100 0.0410& 0.04100 0.0410& 0.04100 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.03552 
H2O 0.03885 0.03880 0.03881 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.00334 
1m 0.00108 0.000&5 0.00030 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.70517 0.7&53'l 0.70554 G.7&5&3 0.7b5&8 0.70570 0.7&571 0.7&571 0.7&571 0.7&572 0.7&572 0.7&572 O. i&572 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.14405 0.14487 0.145G2 0.14: 12 0.14517 0.1451'l 0.14521 0.14521 0.14521 0.14521 0.14521 0.14521 0.14521 

CASE= 0 O/F= 50.0000 F/A= 0.02000 PERCENT FUEL = 1.%08 PHI= 0.2'l31 
P, ATM 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
P, PSI A 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, DEG K 2800.0 2700.0 2000.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 l'lOO.O 1800.0 1700.0 11>00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 3800.3 3&80.3 3500.3 3320.3 3140.3 29,0.3 2780.3 2&00.3 2420.3 
RHO, GICC 1.877b-3 1.'l514-3 2.02')7-32.1134-3 2.2032-3 2.3003-3 2.4057-3 2.520'l-3 2.0473-3 2.780')-3 2.94I'l-3 3.1150-3 3.30'l8-3 
fl, 110L WT 28.75') 28.822 28.80') 28.'l03 28.'l21> 28.,)42 28. 'l53 28.%0 28.%4 28.%7 28.%8 28.%'l 28.%'l 
CP, CALIIG 11K I 0.4023 0.4324 0.4073 0.38&7 0.3700 0.35&7 0.34bO 0.3374 0.3302 0.3240 0.3185 0.3135 0.3088 
GAMI1A 151 1.2022 1.210b 1.21')4 1.2280 1.23&3 1.2440 1.2511 1.257& 1.21>37 1.2&')5 1.2750 1.2803 1.2857 
501-1 VEL, 111 SEC 98b.5 'l71.0 'l55.& ')3').8 'l23.5 'lOb.& 88'l. I 870.8 851.8 832. I 811.& 790.4 7&8.4 

MOLE FRAC T IONS 
AR 0.00'l08 O.OO,)O'l O.OO'lll 0.00'l12 0.00')13 0.00'l13 0.00914 0.00')14 0.00'l14 0.00'l14 0.00')14 0.00')14 0.00'l14 
CO o .003~'l 0.00205 0.001&'l 0.00102 0.0005'l 0.00032 0.00017 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 
CO2 0.03078 0.03820 0.03'l23 0.03'l'l4 0.04041 0.04070 0.04087 0.040'l7 0.04102 0.04104 0.0410& 0.0410& 0.0410& 
H 0.00048 0.00028 0.00015 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00004 0.00003 0.00003 0.000J2 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00053 0.0003& 0.00024 0.00015 0.00009 0.00005 0.00003 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H2O 0.03340 0.034&7 0.03572 0.03&55 0.03721 0.03771 0.0380') 0.0383& 0.03855 0.038&8 0.03870 0.03881 0.03884 
NO 0.0290& 0.0254'l 0.02208 0.0188b 0.01587 0.01313 0.010&0 0.00847 0.00057 0.004,)5 0.003&1 0.00254 0.00170 
ND2 0.00005 0.00005 0.00005 0.00005 0.00004 0.00004 0.00004 0.00004 0.00003 0.00003 0.00003 0.00002 0.00002 
N2 0.745&0 0.74'l05 0.751')9 0.7544'l 0.7%&1 0.75841 0.75,)'l3 0.7(,121 0.7&227 0.7&315 0.7&38& 0.70442 0.7&485 
0 0.004,)7 0.00334 0.00217 0.00130 0.00082 0.00047 0.00020 0.00013 0.0000& 0.00003 0.00001 0.00000 0.00000 
OH 0.0087'l 0.000% 0.00537 0.00404 0.002% 0.00210 0.00144 0.000'l5 0.00000 0.00031, 0.00020 0.00011 0.00005 
02 0.12724 O.12'l82 0.13217 0.13430 0.13&20 0.1378') 0.13'l3b 0.140&3 O. I~ 171 0.14200 0.14332 0.14389 0.14433 



ADD H20 III 

CASE= 0 O/F= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.~120 PHI= 0.43% 
P, ATI1 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 2~3. ~ 2~3.~ 293.~ 293.~ 2~3.~ 2~3.~ 2~3. 9 293.~ 293.~ 2~3.~ 2~3.~ 2~3.~ 2~3.~ 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 000.0 500.0 400.0 300.0 
T, DEG F 2240.3 2000.3 1880.3 1700.3 1520.3 1340.3 1100.3 ~80.3 800.3 &20.3 440.3 200.3 80.3 
RHO, G/CC 4.707[,-3 5.043~-3 5.431~-3 5.884[,-3 ['.41~5-3 7.0015-3 7.8401-38.82[,8-3 1.0088-2 I . 17b~-2 1.4123-2 "I .7[,54-2 2.4~37-2 
M, MOL WT 28. ~72 28.~72 28.~72 28.~72 28. ~72 28. ~72 28.~72 28.~72 28.~72 28.~72 28.~72 28.972 30.094 
CP, CAlli Gil K I 0.30~1 0.3047 0.3003 0.2~57 0.2910 0.28[,0 0.2804 0.2742 0.2077 0.2012 0.2551 0.24~~ 0.3003 
GAI1MA 151 1.2852 I .2~05 1.2%1 1.3020 1.3084 1.3154 1.3238 \.3330 1.3445 1.3501 1.3078 1.3784 1.2~41 

SON VEL,M/SEC 743.8 720. I 0~5.4 oo~.o 042.7 014.4 584.7 553.3 51~.7 483.2 443.0 397.8 324.3 

MOLE FRAC T IONS 
AR 0.00~05 0.00905 0.00905 0.00Q05 0.00905 0.00~05 0.00~Q5 0.00905 0.00~05 0.00~05 0.00905 0.00905 0.00905 
CO2 0.00080 0.0008E> 0.0&08& 0.0&06& 0.0&08[, 0.0&08& 0.0&08& 0.0&08& 0.0&08& 0.0608& 0.0&08& 0.0&086 0.0&08& 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.05610 
H2O 0.05773 0.05774 0.05774 0.057"14 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.00104 
NO 0.00095 0.00057 0.00031 0.0001& 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
IQ 0.7578& 0.7580& 0.75819 G.75827 0.75831 0.75833 0.75834 0.75835 0.75835 0.75835 0.75835 0.75835 O.i5835 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.11350 0.11370 0.113&3 0.11392 0.113% 0.11399 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 

CASE= 0 O/F= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.912& PHI= 0.43% 
P, ATM 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 
P, PSIA 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.~ 440.9 440.~ 
T, OEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 I~OO.O 1800.0 i700.0 1000.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2~oO.3 2780.3 2&00.3 2420.3 
RHO, GICC 3.7575-3 3.904&-3 4.0&09-3 4.2279-3 4.4073-3 4.&013-3 4.8121-3 5.0423-3 5.2~52-3 5.5743-3 5.8843-3 &.230,,-3 0.&201-3 
11, MOL WT 28.778 28.83& 28.87~ 28.~10 28.932 28.947 28.957 28.%3 28.%7 28.%9 28.971 28.972 28.972 
CP, CAlli G II K I 0.4584 0.4300 0.40&3 0.38&9 0.3713 0.3589 G.3489 0.3408 0.3341 0.3282 0.3230 0.3181 0.313& 
GAl1MA lSI 1.2021 1.2103 1.2187 1.22&8 1.2345 1.2417 1.2482 1.2541 1.2597 1.2049 1.2700 1.2751 1.2801 
SON VEL ,111 SEC ~8&.2 970.7 955.1 939.2 ~22.7 905.7 887.9 809.5 850.4 830.5 810.0 788.7 7&0.7 

MOLE FRACTIONS 
AR 0.00899 0.00~01 0.00~U2 0.00903 0.00904 0.00905 0.00905 0.00905 0.00905 0.00905 0.00905 0.00905 0.00905 
CO 0.004e2 0.00319 0.00202 0.00122 0.00070 0.00039 0.00020 0.00010 0.00004 0.00002 0.00001 0.00000 0.00000 
CO2 0.05%3 0.05738 0.058&4 0.05951 0.0&007 0.0&042 0.0&0&3 0.0&074 0.0&080 0.0&083 0.0&085 0.0&085 0.0,,08& 
H 0.00038 0.00022 0.00012 0.0000& 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00004 0.00004 0.00003 0.000J2 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2 0.000&& 0.00045 0.0002'3 0.00019 0.00011 0.00007 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H2O 0.05214 0.05348 0.05450 0.05542 0.0%0'3 0.05&&0 0.05&97 0.05724 0.05743 0.0575& 0.05704 0.05709 0.05771 
NO 0.025&0 0.02243 0.01942 0.01&59 0.013% 0.01155 0.00938 0.0074& 0.00578 0.0043& 0.00318 0.00224 0.00150 
1-102 0.00000 0.0000& 0.00005 0.00005 0.00005 0.00005 0.00004 0.00004 0.00004 0.00003 0.00003 0.00003 0.00002 
N2 0.74043 0.74354 0.74018 0.74841 0.75030 0.75189 0.75324 0.75437 0.75531 0.75008 0.75071 0.75720 0.75758 
0 0.00311 0.00209 0.0013& 0.00085 0.00051 0.00030 0.0001& 0.09008 0.00004 0.00002 0.00001 0.00000 0.00000 
OH 0.008&8 0.00&83 0.00525 0.00393 0.00287 0.00203 0.00139 0.00091 0.00058 0.00035 0.00020 0.00010 0.00005 
02 0.0'394& 0.10129 0.10305 0.10471 O. 10&24 0.107&4 0.10889 0.10'e98 0.1 ;091 0.111&9 0.11233 0.11283 0.11322 



ADD H20 III 

CASE= 0 OIF= 25.0000 FIA= 0.04000 PERCENT FUEL= 3.84&2 PHI= 0.5%2 
P, ATM 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, GICC 9.41&1-3 1 .0089-2 1.08&5-2 1.1770-2 1.2840-2 1.4124-2 1 .5&93-2 1.7&55-2 2.0177-2 2.3540-2 2.8248-2 3.5983-2 5.0923-2 
11, 110L WT 28.975 28.975 28.975 28.975 28.975 28.975 28.974 28.974 28.974 28.974 28.974 29.52& 31.33'3 
CP, CALlIG11K I 0.3138 0.3094 0.3049 0.3002 0.2954 0.2902 0.2843 0.2779 0.2712 0.2&44 0.2580 0.8584 0.2911 
GAMMA 151 1.27'l8 1.2848 1.2'l02 1.2%0 1.3024 1 .3094 1.3179 1.327& 1.3385 1.3503 1.3&22 1.2143 1.2882 
SON VEL,M/SEC 742.2 718.5 &'33.8 &&8.0 &41.2 &13.0 583.4 552.1 518.5 482.2 442.1 3&'3.8 320.2 

110LE FRACT IONS 
AR 0.00897 0.00897 0.00897 0.00P'l7 0.00897 0.00897 0.00897 0.00897 0.00897 0.00897 0.00897 0.00897 0.008'37 
CO2 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 
H20 I LI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.llOOOO 0.00000 0.00000 0.018b8 0.07545 
H2O 0.07&24 0.07&25 0.07&25 0.07&25 0.07&25 0.07&25 0.07&25 0.07&25 0.07&25 0.07&25 0.07&25 0.05757 0.00080 
NO 0.00081 0.00048 0.00027 0.00013 0.00001> 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00002 0.00001 0.00001 0.1)0001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.75071 0.75087 0.750'38 0.75105 0.75109 0.75111 0.75111 0.75112 0.75112 0.75112 0.75112 0.75112 O. i5112 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.082% 0.08313 0.083;'4 0.08331 0.08335 0.08337 0.08338 0.08339 0.08339 0.0833'3 0.08339 0.08339 0.0833'3 

CASE= 0 OIF= 25.0000 FIA= 0.04000 PERCENT FUEL= 3.84&2 PHI= 0.581>2 
P, ATI1 50 .000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140 .3 29>0.3 2780.3 2&00.3 2420.3 
RHO, GICC &.2&37-3 &.5089-3 &.7&93-3 7.0475-3 7.34&&-3 7.&&98-3 8.0210-3 8.4047-3 8.82&1-3 9.2914-3 9.8080-3 1 .0385-2 1.1034-2 
11, MOL 1H 28.783 28.841 28.884 28.'315 28.93& 28.950 28.%0 28.%& 28.970 28.972 28.973 28.974 28.974 
CP, CAlli Gil K I 0.4&10 0.4324 0.4085 0.3891 0.3737 0.3&11> 0.3520 0.3442 0.3378 0.3322 0.3272 0.322& 0.3181 
GAMI1A lSI 1.200& 1.2088 1.2170 1.2250 1.2324 1.2392 1.2453 1.250'3 1.25&0 1.2&08 1.2&55 1.2702 1.2749 
SOI~ VEL,I1ISEC 985.4 970.0 954.4 938.4 921.9 904.7 886.9 8&8.3 849.1 829.2 808.5 787.2 7105.1 

MOLE FRACT IONS 
AR O.008'l1 0.00893 0.008'14 0.00895 0.008% 0.008% 0.008% 0.008% 0.00897 0.00897 0.00897 0.00897 0.008~7 
CO O.005e3 0.00385 0.00243 0.00147 0.00085 0.0004& 0.00024 0.00012 0.00005 0.00002 0.00001 0.00000 0.00000 
CO2 0.07392 0.07&0E. 0.07759 0.07864 0.07932 0.07974 0.07999 0.08013 0.08021 0.08024 0.0802& 0.08027 0.08027 
H 0.00033 0.00019 0.00010 0.00005 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00005 0.00004 0.00003 0.000J3 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2 0.00081 0.00055 0.0003& 0.00023 0.00014 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H2O 0.070&5 0.07202 0.07312 0.07399 0.074&5 0.07515 0.07551 0.07578 0.075% 0.07&08 0.07&1& 0.07&20 0.071023 
NO 0.02174 0.01902 0.01&4& 0.01406 0.01183 0.00980 0.007% 0.00633 0.00491 0.00371 0.00271 0.00190 0.00128 
N02 0.00005 0.00005 0.00005 0.00005 0.00005 0.00004 0.00004 0.00004 0.00003 0.00003 0.00003 0.00002 0.00002 
N2 0.7352& 0.73813 0.74052 0.74252 0.74418 0.74558 0.74&74 0.74772 0.74852 0.74919 0.74972 0.75015 0.75047 
0 0.00205 0.00138 0.00089 0.0005& 0.00034 0.00020 0.00011 0.0000& 0.00003 0.00001 0.00000 0.00000 0.00000 
OH 0.00821 0.00643 0.004'33 0.00369 0.002&9 0.00190 0.00130 0.00085 0.00054 0.00032 0.00018 0.00010 0.00005 
02 0.07220 0.0733& 0.07457 0.07578 0.07&% 0.07807 0.07908 0.07~98 o.ooon 0.08142 O. 081 'l& 0.08239 0.08272 



ADD H20 I L I 

CASE= 0 O/F= 1(,.(,(,(,7 F/A= 0.0(,000 PERCENT FUEL= 5.(,(,04 PHI= 0.87')2 
P, ATl1 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, DEG , 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 (,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 (,20.3 440.3 2(,0.3 80.3 
RHO, GIce 1.1772-4 1.2(,13-4 1.3583-4 1.4715-4 1 .(,053-4 1 .7&58-4 1.9(,20-42.2073-4 2.5226-4 2.9430-4 3.531(,-4 4.4145-4 (,.170(,-4 
11, MOL WT 28.,)7'3 28.97') 28.979 28.97'3 28.,)7,) 28.97') 28.,)7,) 28.,)79 28.,)7,) 28.97') 28.97') 28.97') 30.380 
CP, CAL/IG 11K I 0.3231 0.3184 0.3138 0.3090 0.3038 0.2')83 0.2')20 0.2851 0.2779 0.2706 0.2(,35 0.2571 1.7794 
GAl111A lSI 1.2(,% 1.2745 1 .2797 1.2853 1.2')15 1.2'185 1.30(,9 1.31(,(, 1.327(, 1.33')4 1.3517 1.3(,37 1.13')0 
sml VEL,M/SEC 739.2 715.5 (,')0.9 (,(,5.2 (,38.4 b10.4 580.'1 54').7 51(,.4 480.2 440.4 3CJ5.b 305.8 

MOLE FRACTIONS 
AR 0.00880 0.00880 0.00880 O.OOP'lO 0.00880 0.00880 0.00880 0.00880 0.00880 0.00880 0.00880 0.00880 0.00880 
CO 0.00001 0.00000 0.00000 O.OOOCO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.11801 0.11801 0.11801 O.11e02 0.11802 O. ~ 1802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.04&11 
H2O 0.11221 0.11223 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.0(,(,13 
NO 0.00043 0.0002b 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 O.OOOOC 0.00000 0.00000 
N2 0.73&84 0.73(,')3 0.73700 C.73703 0.73705 0.7370(, 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 0.i3707 
OH O.OOOOb 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.023&5 0.02374 0.023&0 0.02384 0.0238b 0.02387 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 

CASE= 0 O/F= 1b.bb(,7 F/A= 0.0(,000 PERCENT FUEL= 5.b('04 PHI= 0.87'32 
P, ATI1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 
T, OEG K 2800.0 2700.0 2bOO.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1')00.0 1800.0 1700.0 1(,00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38bO.3 3(,80.3 3500.3 3320.3 3140.3 29>0.3 2780.3 2(,00.3 2420.3 
RHO, GICC 1.2037-4 1.2(,34-4 1.3251-4 1 .38')1-4 1.4557-4 1 .5255-4 1.5993-4 1.(,784-4 1 .7&40-4 1.857')-4 1.%1f,-4 2.0772-4 2.2072-4 
M, MOL WT 27.(,57 27.')')1 28.270 28.4,)5 28.f,f,7 28.7')0 28.872 28.922 28.950 28.%5 28.973 28.')7(, 28.,)78 
CP, CALI [G I I K I 0.%02 0.8b25 0.7b5,) 0.(,723 0.5850 0.'5087 0.4472 0.4024 0.3723 0.3534 0.3415 0.333(, 0.3278 
GAI'111A lSI 1.1,108 1.1440 1.1495 1.1578 1.lb94 1.1843 1.2015 1.218b 1.2333 1.2448 1.2532 1.25% 1.2&49 
SON VEL,M/SEC ,)7,).') ')57.') 937.b ')1').0 902.2 88b.') 872.5 857.7 841 .7 823.') 804.(, 783.'1 7&2.0 

MOLE FRACTIONS 
AR 0.00840 0.00850 0.00858 0.008b5 0.00870 0.00874 0.00877 0.00878 0.00879 0.00880 0.00880 0.00880 0.00880 
CO 0.04'10 0.03')2') 0.02,)44 0.020(,4 0.01343 0.00804 0.00441 0.00221 0.00101 0.00042 0.0001(, 0.00005 0.00002 
CO2 0.0631& 0.07470 0.085(,8 0.0')540 0.10332 0.10')21 0.11317 0.11557 0.llb89 0.11754 0.11783 0.117')5 0.11800 
H 0.00795 0.00480 0.00275 0.00150 o .ooon 0.000% O.OOOlb 0.0000(, 0.00002 0.00001 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 O.OOOJI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00')54 0.00721 0.00521 0.0035') 0.00234 0.00143 0.00081 0.00043 0.00021 0.00010 0.00004 0.00001 0.00000 
H2O 0.08358 0.0')088 0.0%85 0.10154 0.10508 0.107(,4 0.10940 0.11055 0.11127 0.11171 0.111% 0.11210 0.11218 
NO 0.01505 0.012b4 0.01042 0.0084(, 0.00(,7') 0.00541 0.00428 0.00335 0.0025') 0.00195 0.00142 0.00100 0.000(,7 
I·Q 0.b'35'J1 0.70%0 0.71383 0.72053 0.72574 0.72')% 0.73220 0.733')3 0.73504 0.73574 0.73(,20 0.73b50 0.73(,70 
0 0.01032 0.00f,b1 0.00408 0.00242 0.0013') 0.00077 0.00041 0.00021 0.00010 0.00004 0.00002 0.00001 0.00000 
OH 0.02003 0.01584 0.01212 0.008')8 0.00b41; 0.00452 0.0030b 0.09201 0.0012b o.ooon 0.00043 0.00023 0.00011 
02 0.031'>57 0.033')1 0.03102 0.02828 0.025')8 0.02432 0.02333 0.02288 0.02281 0.02294 0.02314 0.02335 0.02352 



ADO H20' L I 

CASE= a O/F= 14.&540 F/A= 0.0&824 PERCENT FUEL= &.3882 PHI= 1.0000 
P, ATI1 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11(,0.3 ~80.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, G/ce 3.531 &-4 3.7840-4 4.0752-4 4.4148-4 4.81&1-4 5.2~78-4 5.88&4-4 &.&222-4 7.5&82-4 8.82%-4 1.05%-3 1.3244-3 1 . ~753-3 
1'1, 110L fiT 28.'37'3 28.~81 28.981 28.981 28.981 28.'l81 28.~81 28.'381 28.981 28.'381 28.'381 28.'381 32.418 
CP, CALIIGIIKI 0.3274 0.3220 0.3171 0.3123 0.3071 0.3015 0.2'351 0.2880 0.280& 0.2731 0.2&58 0.25'30 0.73% 
GAI1MA 151 1.2&55 1.2708 1.275" 1 .2814 1 .2875 1.2'344 1.3027 1.3124 I .3234 1.3353 1.3477 1.3&00 1.1&&4 
SON VEL,MISEC 738.0 714.4 &8'3.8 &&4.2 &37.4 &0'3.4 580.0 548.8 515.5 47~.4 43~.7 3'35. I 2'3'3.& 

HOLE FRACTIONS 
AR 0.00873 0.00873 0.00873 0.00P'3 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 
CO 0.00008 0.00003 0.00001 O.OOOCO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.13307 0.13313 0.13315 0.13,10 0.1331& 0.; 331& 0.1331& 0.1331& 0.1331& 0.133;& 0.1331& 0.1331& 0.1331& 
H2 0.00003 0.00001 O.oooou 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.10&02 
H2O 0.126&4 0.12&&& 0.12&&7 O. ;2[,&8 0.12&&8 0.12&&8 0.12&&8 0.12&&8 0.12&&8 0.12&&8 0.12&&8 0.12&68 0.020&& 
NO 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.lIOOOO 
N2 0.73138 0.73141 0.73142 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 
OH 0.00001 0.00000 0.000(,0 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.00004 0.00002 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CASE= a O/F: 14.&540 F/A= 0.0&824 PERCENT FUEL= &.3882 PHI= 1.0000 
P, ATl1 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
P, PSIA 2'3.4 2'3.4 2'3.4 2'3.4 2'3.4 29.4 2~.4 2'3.4 2'3.4 29.4 2'3.4 29.4 2'3.4 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1 'DO .0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, Glec 2.4134-4 2.528&-4 2.&485-4 2.7737-4 2.9053-4 3.0444-4 3.1'325-4 3.3518-4 3.5245-4 3.7134-4 3.'321'3-4 4.153'3-4 4.4142-4 
M, NOL ~IT 27.725 28.010 28.252 28.451 28.&08 28.728 28.817 28.87'3 28.'321 28.'347 28.%3 28.'373 28.'377 
CP, CALli G \I K I 0.8'8& 0.7'l73 0.7184 0.&438 O.575f:a 0.5158 0.4&5& 0.4251 0.3938 0.370& 0.3538 0.3420 0.3335 
GAMMA lSI 1.1452 1.1488 1.1542 1.1&1& 1.1711 1.182& 1.1'35& 1.2091 1.2224 1.2345 1.24';8 1.2532 1.2&00 
SON VEL, ~II SEC 980.& 95'3.5 93'3.7 '321.2 903.8 887.3 871.1 855.0 838.4 820.8 802.0 781.'3 7&0.& 

110LE FRACTIONS 
AR 0.008::5 0.00844 0.00851 0.00857 0.008&2 0.008&& 0.008&8 0.00870 0.00871 0.00872 0.00873 0.00873 0.00873 
CO 0.05370 0.04379 O. 0343& 0.02589 0.01870 0.012'31 0.00851 0.00532 0.00315 0.00175 0.000'l1 0.00043 0.0001'3 
CO2 0.073&8 0.08491 0.0'3545 0.10483 0.11275 0.11'308 0.123'30 0.12737 0.12'373 0.13125 0.13217 0.132&'3 0.132'35 
H 0.00592 0.003&3 0.00214 0.00121 0.000&5 0.00033 0.0001& 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.01058 0.0082& 0.00&29 0.004&7 0.00338 0.00238 0.001&2 0.0010& 0.000&7 0.00040 0.00023 0.00012 0.0000& 
H2O 0.09%2 0.10&24 0.111 &3 0.115'l1 0.1191'3 0.121&3 0.12340 0.124&2 0.12545 0.12598 0.12&30 0.12&4'3 0.12&5'3 
NO 0.01142 0.00'310 0.00701 0.00522 0.00375 0.00259 0.00171 0.00108 0.000&5 0.00037 0.0001~ 0.00010 0.00004 
N2 0.&'3400 0.70238 0.70'353 0.71543 0.72014 0.72371> 0.72&43 0.72831 0.72'358 0.73040 0.7308'3 0.73117 0.73131 
0 0.00555 O. 00337 0.00195 0.0010& 0.00054 0.00026 0.00012 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 
OH 0.01E-03 0.01223 0.00899 0.00&35 0.00431 0.00280 0.00173 0.00102 0.00057 0.0002'3 0.00014 0.00001> 0.00003 
02 0.02112 0.017&4 0.01413 0.01085 0.007'l8 0.005&0 0.00375 0.0023'3 0.00144 0.00082 0.00044 0.00021 0.00010 



ADD H20 I l I 
ADD CIS I 

CASE= 0 O/F= 14.2857 F/A= 0.07000 PERCENT FUEl= & 5421 PHI= 1.0258 
P, AT11 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44.1 44.1 44.1 "4. I 44.1 44.1 44.1 44.1 44.1 44.1 44.1 44.1 4-1.1 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20100.3 1880.3 1700.3 1520.3 1340.3 11100.3 980.3 800.3 b20.3 440.3 2100.3 80.3 
RHO, G/CC 7.0283-4 7.5303-4 8.1095-4 8.7853-4 9.5840-4 1.0542-3 1 . 1714-3 1.3178-3 1.50&&-3 1 .71023-3 2.1183-3 2.10488-3 4.0114-3 
11, 1·IOl IH 28.8% 28.8310 28.8310 28.8310 28.8310 28.8310 28.8310 28.8310 28.8410 28.922 28.970 28.981 32.917 
CP, CALI I Gil f' I 0.32102 0.322& 0.3188 0.31410 0.3101 0.3052 0.2994 0.2927 0.2949 0.2951 0.2720 0.2599 0.5144 
GAI1MA lSI 1.21079 1.27110 1.2758 1.2804 1.2857 1.2917 1.2990 1.3081 1.3112 1.3150 1.3404 1.3587 1.18'32 
SON VEl,M/SEC 740.5 7110 .5 1091.5 blO5.b b38.b 1010.3 580.b 549.3 514.3 47b.3 438.10 394.9 300.2 

I-1OlE FRACTIONS 
AR 0.008107 o .00Bb7 0.008107 0.005107 0.008107 0.008107 0.008107 0.008107 0.008108 0.00870 0.00871 0.00872 0.008107 
( lSI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00501 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00000 0.00000 0.00000 0.00017 0.00148 0.00232 0.00251 0.00001 
CO 0.00727 0.001092 0.001047 0.00590 0.00517 0.00427 0.00321 0.00207 0.00099 0.00015 0.00001 0.00000 0.00000 
CO2 0.12840 0.128710 0.1,921 O. :2~78 0.13050 0.13140 O. 13247 0.133100 0.13457 0.13445 0.13398 0.13385 0.1301010 
H2 0.00278 0.00313 0.00359 0.00415 0.00488 0.00578 0.001084 0.007% 0.00837 0.00398 0.000710 0.000010 0.1I0000 
H20ll I 0.00000 O. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.11895 
H2O 0.121030 0.12595 0.125:'0 0.12493 0.12420 0.12330 0.12224 0.12111 0.12040 0.12249 0.12424 0.124104 0.01012 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00002 0.00003 0.00002 0.00001 0.00000 
1-12 0.721057 0.721057 0.721057 0.721057 0.721057 0.721057 0.721057 0.721057 0.721092 0.72872 0.72~95 0.73021 0.721058 

CASE= a O/F= 14.2857 F/A= 0.07000 PERCENT FUEl= b .5421 PHI= 1.0258 
P, ATI1 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 ;8.8 58.8 58.8 58.8 
T, DEG f: 2800.0 2700.0 21000.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 11000.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38100.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 21000.3 2420.3 
RHO, G/CC 4.8580-4 5. 0804-4 5.3127-4 5.55103-4 5.8131-4 G.0852-4 10.37510-4 10.108710-4 7.02100-4 7.3974-4 7.8089-4 8.21085-4 8.7853-4 
11, 110l fIT 27. ')04 28. 13~ 28.33& 28.4% 28.1020 28.712 28.774 28.810 28.827 28.833 28.835 28.83& 28.8310 
CP, CAlli G I I K I 0.7874 0.7178 0.[,501 0.5859 0.521010 0.472') 0.4248 0.3841 0.35108 0.3432 0.33G8 0.3328 0.3295 
GAI'II'IA 151 1.151b 1.1%0 1.11023 1 . 1707 1. 1813 1.1944 1.2102 1.2280 1 .2434 1.252& 1.2577 1.21013 1.21045 
SON VEL, MI SEC '380.2 %0.3 941 .7 924.1 907.5 891.9 877 .1 8&2.7 8410.9 828.4 807.9 7810.3 7103.8 

MOLE FRACTIONS 
AR 0.00839 0.008410 0.00852 0.00857 0.008[,1 0.008104 0.0081010 0.008107 0.008107 0.008107 0.008&7 0.008107 0.00867 
CO 0.04')24 0.04024 0.03200 0.02484 0.01897 0.01448 0.011310 0.00950 0.008101 0.00822 0.007')') 0.00779 0.0075& 
CO2 0.08205 0.0')21& 0.10133 0.10924 0.11510') 0.120101 0.12403 0.121005 0.12702 0.12744 0.127108 0.1278') 0.12812 
H 0.003')4 0.00243 0.00145 0.00083 0.000410 0.00025 0.00013 0.00007 0.00004 0.00002 0.00001 0.00000 0.00000 
H02 0.00001 G.OOOOI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00')37 0.00741 0.00578 0.004410 0.00345 0.00270 0.00220 0.00195 0.00189 0.001% 0.00209 0.00227 0.00250 
H2O 0.1070') 0.11250 0.111087 0.12029 0.12288 0.12475 0.12&00 0.121071 0.12701 0.12705 0.1210% 0.12[,80 0.12[,58 
NO 0.00984 0.007&1 0.00%10 0.00401 0.0021>8 0.0011>5 0.00091 0.00042 0.000110 0.00005 0.00002 0.00000 0.00000 
1-12 0.109817 0.70521 0.71115 0.71599 0.71~79 0.722101 0.72455 0.72570 0.72[,2& 0.721>47 0.72&54 0.72105& 0.721057 
0 0.00337 0.00199 0.00111 0.00058 0.00028 0.00012 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.01295 0.00%7 0.00&94 0.00477 0.00311 0.001')0 0.00107 0.00C54 0.00024 0.00010 0.00003 0.00001 0.00000 
02 0.01558 0.01230 0.00919 0.00640 0.00408 0.00229 0.0010& 0.00037 0.00009 0.00002 0.00000 0.00000 0.00000 



ADD CISI 
ADD H20 I L I 

CASE= 0 O/F: 12.5000 F/A= 0.08000 PERCENT FUEL= 7.4074 PHI: 1.1723 
P, Am 1>.0000 b.OOOO 1>.0000 0.0000 0.0000 1>.0000 0.0000 0.0000 0.0000 b.OOOO b .0000 b.OOOO 0.0000 
P, PSIA 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 
T, DEG V- 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 000.0 500.0 400.0 300.0 
T, DEG F 2240.3 201>0.3 1880.3 1700.3 1520.3 1340.3 IIGO.3 980.3 800.3 1>20.3 440.3 21>0.3 80.3 
RHO, G/ce 1.31>71-3 I .41>48-3 1.5775-3 1.7089-3 1.81>43-) 2.0508-3 2.2801>-3 2.5898-3 3.0001-3 3.5235-3 4.2370-3 5.2981-3 8.2330-3 
fI, I'OL I-IT 28.04& 28.041> 28.04& 28.04& 28.04& 28.047 28.071 28.335 28.721 28.913 28.973 28.983 33.778 
CP, CAlIlG 11K I 0.3338 0.3313 0.3289 0.321>1> 0.324b 0.3238 0.3481 0.4527 0.37&3 0.3107 0.2800 0.2&71, 0.410& 
GAl1MA 151 1.21>95 1.2721 1.274& 1.2771 1.27'33 1.2809 1.2&92 1.2308 1.2&07 1.2989 i.3277 I .3447 1.2024 
SON VEL,MISEC 751.4 72&.0 700.'3 &74.0 &45.9 &1&.2 581.7 537.5 505.4 473.4 43&.5 392.8 298.0 

MOLE FRACTIONS 
AR 0.0083& 0.008% 0.0083& 0.008% 0.00830 0.00831> 0.00837 0.00844 0.008% 0.00858 0.00852 0.00844 0.0083& 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0042& 0.01301 0.02234 0.0323& 
CIl4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00002 0.00043 0.00511 0.01199 0.01323 0.00979 0.0051& 0.00000 
CO 0.04458 0.04259 0.04013 0.03708 0.03328 0.02854 0.02225 0.01088 0.00222 0.00020 0.00001 0.00000 0.00000 
CO2 0.10480 0.10&79 0.10925 0.; 1230 0.111>10 0.12083 0.12&84 0.13493 0.1387& 0.135&5 0.12951 0.12342 0.11701 
H2 0.02015 0.02214 0.024&0 0.027&5 0.03143 0.03&09 0.0407& 0.03394 0.01598 0.00470 0.00078 0.00005 O.vOOOO 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.13735 
H2O 0.12200 0.12001 O.117~5 0.11450 O. 11070 0.10&00 0.10059 0.09932 0.10548 0.114&& 0.12453 0.13322 0.00480 
NH3 0.00000 0.00000 0.00000 0.00000 0.00001 0.00002 0.00005 0.00010 0.00010 0.00007 0.00004 0.00001 0.00000 
N2 0.70012 0.70012 0.70012 0.70012 0.70012 0.70014 0.70072 0.70729 0.71&92 0.718&& 0.71383 0.70735 0.70012 

CASE= 0 O/F: 12.5000 F/A: 0.08000 PERCENT FUEL: 7.4074 PHI: 1.1723 
P, ATl1 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
P, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 117.0 147.0 147.0 147.0 
T, DEG K 2800.0 2700.0 21>00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 381>0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, Glee 1.2057-3 1 .25&3-3 1.3088-3 1.3&39-3 1 .4223-3 1.4851-3 1.5531-3 1.&273-3 1.7088-3 1.7988-3 1.8988-3 2.0105-3 2.13&2-3 
11, 110L WT 27. '01 27.833 27.923 27.979 28.011 28.028 28.037 28.042 28.044 28.045 28.045 28.04& 28.04& 
CP, CALIIG" V- I 0.&21>0 0.5488 0.4798 0.42&8 0.3Q19 0.3709 0.3587 0.3515 0.3470 0.3437 0.34;0 0.338b 0.33&2 
GA~1I1A lSI 1.1714 1.1831; 1.1993 1.21&3 1.2310 1.2418 1.2490 1.253'3 1.2573 1.2&00 1.2&24 1.2&47 1.21>71 
SON VEL,M/SEC 992.2 977 .0 %3.& ~50.b 93&.4 920.5 902.7 883.& 81>3.4 842.5 820.8 798.4 775.2 

I'IOLE FRACTIONS 
AR 0.0082b 0.00829 0.00832 0.00834 0.00835 0.00835 0.0083& 0.0083& 0.0083& 0.0083& 0.0083& 0.0083& 0.00831> 
CO 0.0&515 0.0&039 0.05&99 0.05479 0.05343 0.05252 0.05181 0.05114 0.05043 0.04%2 0.048&8 0.04755 0.04&21 
CO2 0.08240 0.08785 0.09173 0.09423 0.0957& 0.0%7G 0.09752 0.09822 0.09894 0.09975 O. 10070 0.10182 0.10317 
H 0.00304 0.00203 0.00134 0.00087 0.00055 0.00034 0.00020 0.00011 0.0000& 0.00003 0.00001 0.00001 0.00000 
H2 0.013% 0.01292 0.01234 0.01217 0.01230 0.012&1 0.01307 0.0131>3 0.01431 0.01511 0.01&05 0.01717 0.01852 
H2O 0.12113 0.12457 0.12&88 0.12823 0.12885 0.1289'3 0.1287Q 0.12837 0.12777 0.12701 0.12b09 0.12497 0.123&3 
NO 0.0041>'3 0.00303 0.00180 0.00098 0.00049 0.00023 0.00010 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.&8'318 0.&9329 0.b%15 0.&97% 0.&'3900 0.&99% 0.&9985 0.70000 0.700Gb 0.7000Q 0.70011 0.70011 0.70012 
0 0.00102 0.00051 0.00023 0.00009 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.0075Q 0.00513 0.00321, 0.00195 0.00109 0.00058 0.00028 0.00013 0.0000& 0.00002 0.00001 0.00000 0.00000 
02 0.00359 0.00199 0.00095 0.00039 0.00014 0.00004 0.00001 O.OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000 



ADO CIS I 
ADO H20 I L I 

CASE: 0 O/F: 11.1111 F/A: 0.09000 PERCENT FUEL: 8.25&9 PHI= 1.3189 
P, ATM 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
P, PSIA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, Glee 3.3283-3 3.Sbbl-3 3.8404-34.1&0&-3 4.539&-J 5.0038-3 5.&438-3 &.4971-3 7.51%-3 8.81&0-3 1.0594-2 1.324&-2 2.1072-2 
11, MOL fIT 27.311 27.311 27.312 27.312 27.317 27.373 27.787 28.434 28.795 28.93b 28.978 28.98& 34.582 
CP, CAll1G 11K 1 0.3403 0.3385 0.3370 0.33&1 0.3395 0.3%5 0.5735 0.4975 0.3&22 0.3052 0.2818 0.2711 0.3544 
GAMNA lSI 1.2719 1.2738 1.2755 1.27&b 1.2755 1.2512 1.2044 1.2149 1.2&40 1.3011 1.3240 1.3387 1.2097 
SON VEL, 111 SEC 7b2.1 73&.8 710.5 &82.9 &53.5 I:.lb.5 %9.5 533.1 505.5 473.& 435.8 391.9 2c:l5.4 

110lE FRACTIONS 
AR 0.0080& 0.0080& 0.0080b 0.00507 0.00807 0.00808 0.00821 0.00834 0.0083& 0.00833 0.0082b 0.00817 0.0080& 
CIS I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00&37 0.v1b71 0.02503 0.03458 0.04540 0.05778 
CH4 0.00000 0.00000 O.OOOOU 0.00001 0.00008 0.00108 0.008&2 0.01714 0.01828 0.01&44 0.01215 O.OObSb 0.00000 
CO 0.07bl0 0.07308 0.0&941 0.0&489 0.05922 0.05073 0.03149 0.00941 0.00145 0.00012 0.00000 0.00000 0.00000 
CO2 0.08bOI 0.08903 0.09271 0.09722 0.10285 0.110&7 0.12483 0.13478 0.131b3 0.12587 O. I 1933 O. I 1229 0.10433 
H2 0.0394b 0.04247 0.04&13 G.050bl 0.05598 O.ObObl 0.0513& 0.02855 0.011&1 0.00328 0.00054 0.00004 O.UOOOO 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.15248 
H2O 0.11484 0.11182 0.108,4 0.103&5 0.09812 0.09172 0.08813 0.0%50 0.11158 0.12308 0.13314 0.14315 0.00182 
NH3 0.00001 0.00001 0.00002 0.00003 0.00005 0.00011 0.00018 0.00018 0.00015 0.00010 0.00005 0.00002 0.00000 
N2 0.b7552 0.&7:,52 0.&7553 0.&7554 0.&75b4 0.b7700 0.&8719 0.&9871 0.70024 0.&9775 0.b9195 0.b8438 0.&7552 

CASE= 0 a If=-: 11.1111 F/A= 0.09000 PERCENT FUEL: 8.2%9 PHI= 1.3189 
P, Am 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 293.9 293.9 293.9 293.9 293.9 293.9 293.9 293.9 293.9 2 J3. 9 293.9 293.9 293.9 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1bOO.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38bO.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/CC 2.3b47-3 2.4574-3 2.5552-3 2.b59&-3 2.7718-3 2.8932-3 3.0252-3 3.1b95-3 3.3282-3 3.5034-3 3.b981-3 3.9157-3 4.1&04-3 
I·t, l·tOl WT 27. '&1; 27.222 27.258 27.280 27.293 27.301 27 . 30& 27.309 27.310 27.311 27.311 27.311 27.311 
CP, CAllIGIIKl 0.4847 0.4400 0.4083 0.3871 0.3732 0.31;42 0.3582 0.3540 0.3510 0.3485 0.34G3 0.3443 0.3423 
GAfoII1A lSI 1.2048 1.2183 1.2303 1.2400 1.2473 1.2527 1.2%& 1.25% 1.2b20 1.2b41 1.2&1;1 1.2&80 1.2700 
SON VEL, 11/SEC 101&.1 1002.3 987.8 ',72.0 955.0 93&.7 917.5 897.4 87b.& 855.1 832.9 810.1 78b.5 

110lE FRACTIONS 
AR 0.00802 0.00804 0.00805 0.0080& 0.0080b 0.0080& 0.0080b 0.0080b 0.0080& 0.0080& 0.0080b 0.0080& 0.0080b 
CO 0.093b7 0.09205 0.0908& 0.08992 0.08909 0.08827 0.08739 0.08&41 0.08529 0.08400 0.08249 0.08071 0.078&1 
CO2 0.0&758 0.0&953 0.07093 0.072)0 0.07292 0.07379 0.074b9 0.07%9 0.07&82 0.07811 0.07%3 0.08140 0.08350 
H 0.00289 0.00201 0.0013& 0.00090 0.00058 0.00036 0.00021 0.00012 O.OOOOb 0.00003 0.00001 0.00001 0.00000 
H2 0.02522 0.02522 0.02549 0.02595 0.02&% 0.02730 0.02815 0.02913 0.03021; 0.031% 0.03307 0.03485 0.03b95 
H2O 0.1247& 0.12&2b 0.12703 0.1272& 0.12709 0.12,,&3 0.12595 0.1250& 0.12399 0.12272 0.12122 0.11944 0.11734 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 
NO 0.00187 0.00110 0.0001;1 0.00032 0.0001& 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.,,7100 0.&7277 0.b7390 0.&7459 0.,,7501 0.&7525 0.b7538 0.b 7545 o .b7549 0.b7551 0.,,7552 0.b7552 o .b7552 
a 0.00029 0.00013 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00411 0.002&3 0.001b1 0.00094 0.00052 0.00027 0.00013 O.OOCO" 0.00003 0.00001 0.00000 0.00000 0.00000 
02 0.00058 0.00027 0.00011 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 



ADO C IS I 
ADO H20 IL I 

CASE= 0 OIF= 10.0000 F I A = O. 10000 PERCENT FUEL= 9.0909 PHI= 1.4&54 
P, ATl1 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 
P, PSIA 440.9 440.9 440.g 440.9 440.9 440.9 440.9 440.'3 440.9 440.9 440.9 440.9 440.'3 
T, OEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 gOO.O 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 2%0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 '380.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, GICC &.48'3'3-3 &.'353&-3 7.488'3-38.1152-3 8.8733-3 ~.'3058-3 1.1353-2 1.3051-2 1.50&3-2 1.7&40-22.llg2-2 2.%71-2 4.304g-2 
M, ~IOL WT 2&.&27 2&.&27 2&.&29 2&.&3& 2&.&97 27.095 27.948 28.558 28.840 28.950 28.982 32.4&2 35.324 
CP, C All I G I ,K I 0.3459 0.344& 0.3442 0.349'0 0.40&0 0.E.209 0.E.E.&7 0.4525 0.3490 0.3039 0.2843 1.1535 0.3411 
GAI1MA 151 1.2751 1.27&& 1.2775 1.2757 1.253& 1.2028 1.1851 1.22E.5 1.2E.'32 1.3001 1.31'35 1.1753 1.205& 
SON VEL ,111 SEC 772.8 747.0 720.1 E.91.3 1:,55.3 &07.5 5&3.3 534.5 50&.1 473.3 435. I 347.0 2'31.8 

MOLE FRACTIONS 
AR 0.00779 0.00779 0.0077'3 0.00779 0.00781 0.00793 0.0080'3 0.00814 0.00814 0.00810 0.00802 0.00782 o .007T'! 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.01058 0.02&43 0.03540 0.04337 0.05425 0.07857 0.08148 
CH4 0.00000 0.00000 0.0000d 0.00014 0.00125 0.008&& 0.01912 0.02197 0.02230 0.01972 0.014&8 0.00158 0.00000 
CO 0.10313 0.09957 0.0952& 0.08982 0.08158 0.%1% 0.02&80 0.0%39 0.00098 0.00008 0.00000 0.00000 0.00000 
CO2 0.0708& 0.07441 0.07872 0.08409 0.091&2 0.10&43 0.12419 0.12&88 0.12310 0.11720 0.11017 0.09439 0.0')251 
H2 0.05980 0.0&332 0.0&755 0.07250 0.07[,% 0.0E.883 0.0443E. 0.022&3 0.00898 0.00251 0.00042 0.00001 O.lIOOOO 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.098E.1 0.11>47& 
H2O 0.10580 0.10225 0.097~7 0.09277 0.08&7(, 0.08200 0.08898 0.10599 0.1191& O. 13003 0.140&1 0.0&431> 0.00087 
~IH3 0.00002 0.00003 0.00005 0.00009 0.00017 0.00021> 0.00029 0.00021> 0.00021 0.00014 0.00007 0.00001 0.00000 
N2 0.&52&0 0.&52&1 0.&52E.3 0.&5279 0.E.542& 0.&&3~4 0.E.77&0 0.&8131 0.E.8173 0.67835 0.&7177 0.&54&& 0.&52&0 

CASE= 0 OIF= 10.0000 F I A = O. I 0000 PERCENT FUEL= ~.090~ PHI= 1.4&54 
P, Am 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.6 537.8 587.8 587.8 587.8 
T, OEG V, 2800.0 2700.0 2&00.0 2500.0 240').0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3E.80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 21>00.3 2420.3 
RHO, GICC 4.&217-3 4.7980-3 4.98&1-35.1880-3 5.40S8-3 5.&419-3 5.8990-3 &.1803-3 (,.4895-3 &.8312-3 7.2109-3 7.E.351-3 8.1123-3 
11, MOL WT 2b.~47 2&.575 2&.595 2&.&07 2&.&15 2(,.&20 2&.&23 21>.&25 2&.&2& 2&.E.2& 2&.G2& 21>.&27 2&.&27 
CP, CALlIGIIK I 0.427& 0.4054 0.38% 0.3783 0.3705 0.3(,49 0.3b08 0.3577 0.3552 0.3531 0.35;2 O. 34~3 0.347& 
GAMI1A 151 1.22')1 1.2380 1.2453 1.2511 1.2557 1.2592 1.2620 1.2&43 1.2&&3 1.2&82 1.2700 I. 2717 1.2735 
SON VEL, MI SEC 1038.2 1022.E. 100&. I 988.6 970.3 951.1 931.2 910.& 889.3 8&7.4 844.9 821.& 797.& 

110LE FRACT IONS 
AR 0.00777 0.00778 0.00778 0.00779 0.00779 0.0077'3 0.00779 0.00779 0.00779 0.00779 0.00779 0.00779 0.00779 
CO 0.12173 0.12092 0.12015 0.11937 0.11854 0.117&3 O.II&E.O 0.11542 0.11407 0.11251 0.11070 0.10858 0.10&09 
CO2 0.05173 0.05274 0.053&3 0.05419 0.05537 0.05&31 0.05737 0.05855 0.059')1 0.0&147 0.0E.329 0.0&540 0.0&7'10 
H 0.0021>2 0.00183 0.00125 0.00082 0.00053 0.00032 0.0001') 0.00011 0.0000& 0.00003 0.00001 0.0000 I 0.00000 
H2 0.04158 0.04207 0.04270 0.04344 0.04428 0.04522 0.04&28 0.04748 0.04885 0.05042 0.05223 0.05435 0.05&84 
H2O 0.12114 0.121&3 0.121&8 0.12141 0.12088 0.12013 0.11919 0.11805 O.IIE.73 0.11518 0.11337 0.11125 0.10876 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 
HO 0.00077 0.00044 0.00024 0.00013 O.OOOOE. 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.&5027 0.&5113 0.E.5170 0.&520& 0.&5228 0.&5242 0.1>5250 0.&5255 0.&5258 0.&5259 0.&52&0 0.E.52&0 0.&52&0 
0 0.00009 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00220 0.00139 0.00084 0.00049 0.00027 0.00014 0.00007 0.00C03 0.00001 0.00001 0.00000 0.00000 0.00000 
02 0.00010 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 



CASE= a O/F= 0.0000 F/A= 0.00000 PERCENT FUEL= 0.0000 PHI= 0.0000 
P, ATI1 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 
T, DEG f' 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100 0 2000.0 1900.0 1800.0 1700.0 1(,00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3680.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/ec 5.0133-4 5.2089-4 5.41&7-4 5.&387-4 5.8774-4 &.1355-4 &.4160-4 &.7225-4 7.0591-4 7.4310-4 7.8440-4 8.3054-4 8.8245-4 
11, 110L IH 28.7% 28.851 28.891 28.919 28.937 28.949 28.95(, 28.%0 28.%3 28.%4 28.%4 28.%4 28.%5 
cp, CALlIGIIK I 0.4355 0.407& 0.3848 0.36&5 0.3519 0.3404 0.3312 0.3238 0.317& 0.3121 0.3072 0.3026 0.2982 
GAI1J1A lSI 1.2135 1.2227 1.2319 1.2408 1.2491 1.2%8 1.2&38 1.2703 1.27&3 1.2821 1.2977 1.2932 1.2988 
SON VEL, 11/SEC 990.5 975.4 %0.1 944.4 928.1 911.2 893.5 875.1 85&.0 83&.2 815.7 794.4 772.3 

MOLE FRACTIONS 
AR 0.00927 0.00929 0.00930 0.00931 O. 00~31 0.00932 0.00932 0.00932 0.00932 0.00932 0.00932 0.00932 0.00932 
CO 0.00004 0.00003 0.00002 O.001'l01 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.00025 0.00027 0.00028 0.00029 0.00029 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.03532 0.03104 0.02&<.11 o.onoo 0.01934 0.01599 0.01297 0.01030 0.00798 0.00601 0.00438 0.00308 0.00207 
N02 0.00004 0.00004 0.00004 0.00004 0.00003 0.00003 0.00003 0.1)0003 0.00003 0.00002 0.00002 0.00002 0.00002 
N2 0.75868 0.76230 0.76544 0.7(,814 0.77046 0.77246 0.7741& 0.77%2 0.77684 0.77786 0.77869 0.77935 0.77986 
0 0.01160 0.00781 0.00508 0.')0] I 9 0.00192 0.00111 0.000(,0 0.00031 0.00015 0.00007 0.00003 0.00001 0.00000 
02 0.18479 0.18922 0.19293 G.l%03 0.19862 0.20079 0.20261 0.20412 0.20538 0.20&42 0.2072[, 0.20792 0.~0844 

CASE= 0 O/F= 0.0000 F/A= 0.00000 PERCENT FUEL= 0.0000 PHI= 0.0000 
P, ATM 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.S 58.8 58.8 
T, DEG f: 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 [,00.0 500.0 400.0 300.0 
T, DEG F 22'10.3 2060.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, G/ec '3.41J~-4 1.0085-3 1.0861-3 1.17&6-3 1.2836-3 I .4119- 3 1.%88-3 1.7649-3 2.0170-3 2.3532-3 2.8238-3 3.5298-3 4.70&4-3 
~I, 110L IH 28.%5 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 
CP, CALI IG I If. 1 0.2940 0.2898 0.28% 0.2815 0.2773 0.2730 0.2&81 0.2&2& 0.2569 0.2512 0.24[,1 0.2422 0.2402 
GAHHA lSI 1.3044 1.3102 1.3161 1.3223 1.3287 1.3357 1.3440 1.3536 1.3644 1.3757 1.3865 1.3952 1.39".1".1 
SON VEL, 111 SEC 749.4 725.6 700.8 [,74.9 647.7 619.2 58'J .3 557.5 523.& 48&.8 44(,. I 400.3 347.2 

t10LE FRACT IONS 
AR 0.00932 0.00932 0.00".132 0.00932 0.00932 0.00932 0.00932 0.00932 0.00932 0.00932 0.00')32 0.00932 0.00932 
CO2 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.00131 0.00078 0.00043 0.00021 0.00009 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.78023 0.78050 0.78067 0.78078 0.78084 0.78087 0.78089 0.78089 0.78089 0.78089 0.78089 0.78089 0.7808'3 
02 0.20882 0.20908 0.20'326 0.20937 0.20943 0.20947 0.20948 0.20948 0.20949 0.20949 0.2094') 0.20949 0.20949 



ADO H20 III 

CASE: 0 0/F:100.0000 F/A= 0.01000 PERCENT FUEL= 0.9901 PH 1 = O. 14b5 
p. Am b .0000 b.OOOO &.0000 &.0000 &.0000 &.0000 &.0000 b.OOOO &.0000 &.0000 b.OOOO & .0000 & .0000 
p. PSIA 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 
T. OEG ~ 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 bOO.O 500.0 400.0 300.0 
T, DEG F 2240.3 20bO.3 1880.3 1700.3 1520.3 1340.3 IlbO.3 980.3 800.3 b20.3 440.3 2bO.3 80.3 
RHO. Glee 1.4120-3 1.512'l-3 1.&2''13-3 1.7&51-3 I. 'l255-3 2.1181-32.3534-3 2.b47&-3 3.0258-3 3.5301-3 4.23bl-3 5.2952-3 7.159')-3 
11. I'IOL fIT 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 29.37& 
CP, CALIIGIIKI 0.2993 0.2949 0.290b 0.28(,3 0.2820 0.2774 0.2723 0.2&bb 0.2bOb 0.254b 0.2492 0.2448 0.3b,)0 
GAI1I'IA 151 1.2974 1.3031 1.30')0 1.3151 1.3215 1.3285 1.33&9 1.34bb I .3574 1.%88 1.379'l 1.3893 1.2771 
501'1 VEL. ~II SEC 747.4 723.b &98.'l &73.0 b45.') (,17.5 587.7 5%.1 522.2 485.5 445.0 399.4 32').3 

110LE FRAC T IONS 
AR 0.00923 0.00923 0.00923 0.00q'3 0.00923 0.00923 0.00923 0.00923 0.00~23 0.00923 0.00923 0.00923 0.00923 
CO2 0.02088 0.02088 0.02088 0.02068 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 
H20ll I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.uOOOO 0.00000 0.00000 0.00000 0.01393 
H2O 0.01%1 0.01%2 O.OI%d 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.00570 
NO 0.00120 0.00072 0.00039 0.00020 0.0000'l 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 a .0000 I 0.00001 0.00001 0.1)0001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
fl2 0.772b2 0.77287 0.77303 C.77313 0.77319 0.77321 0.77322 0.77323 0.77323 0.77323 0.77323 0.77323 0.i7323 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.17&41 O.I7bbb 0.17bb3 0.17&'l3 O. 17b9~ 0.17701 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 

CASE= 0 O/F=IOO.OOOO F/A= 0.01000 PERCENT FUEl= 0.'l901 PHI= 0.14(,5 
P, ATl1 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
P, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 
T. DEG K 2800 .0 2700.0 2bOO.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 IbOO.O 
T. DEG F 4580.3 4400.3 4220.3 4040.3 38bO.3 3b80.3 3500.3 3320.3 3140.3 2'l~0.3 2780.3 2(,00.3 2420.3 
RHO, G/CC I .2524-3 1.3014-3 1.3534-3 1.40~1-3 1.4(,89-3 1.5335-3 l.b038-3 1.(,805-3 I .7b48-3 1.8578-3 1.%11-3 2.07b5-3 2.20b3-3 
~I. 110l fIT 28.774 28.832 28.875 28.,)Ob 28.928 28.~42 28.~52 28.958 28.%2 28.%5 28.%b 28.%7 28.%7 
CP, CALlIGlik I 0.4477 0.4204 0.3975 0.3785 0.3b30 0.3505 0.3404 0.3320 0.3250 0.318') 0.3134 0.3084 0.3037 
GAI111A 151 1.2077 1.21bO 1.2245 1.2330 1.2412 1.2489 1.2%0 1.2b27 1.268'l 1.2749 1.2806 1.2862 1.2'l18 
SON VEL, ~II SEC %8.5 '373.0 ~57.5 ,)41.b 925.3 908.4 890.8 872.5 853.b 833.') 813.4 792.2 770.2 

110LE FRACT IONS 
AR 0.00'l17 0.00')19 O.OO~dO 0.00'321 0.00'322 0.00922 0.00')23 0.00923 0.00923 0.00923 0.00'l23 0.00923 0.00923 
CO 0.00222 0.00148 0.000~4 0.00057 0.00033 0.00018 0.00009 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 
CO2 0.01852 0.01930 0.01987 0.0202& 0.02052 0.020&8 0.02078 0.02083 0.0208b 0.0208 ' 0.02088 0.02088 0.02088 
H 0.00042 0.00025 0.00014 0.00007 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00003 0.00002 0.00002 O.OOOJI 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00027 0.0001~ 0.00013 0.00008 0.00005 0.00003 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2O 0.01551 0.01b42 0.01719 0.01781 0.01832 0.01871 0.01'l00 0.01922 0.01~37 0.01~47 0.01,)54 0.01')58 0.01%0 
NO 0.03230 0.02835 0.024% 0.020~8 0.017b5 0.014bO 0.01185 0.00941 0.00729 0.00550 0.00401 0.00281 0.00189 
N02 0.00005 0.00005 0.00005 0.00005 0.00005 0.00004 0.00004 0.00004 0.00003 0.00003 0.00003 0.00002 0.00002 
N2 0.75192 0.75544 0.75847 0.7b109 0.7b333 0.7b525 0.7('b8'l 0.7b828 0.7b'l44 0.77040 0.77118 0.77180 0.77227 
0 0.00&74 0.00453 0.002'.15 0.00185 0.00111 0.000b4 0.00035 0.00018 0.00009 0.00004 0.00002 0.00001 0.00000 
OH 0.00b'l7 0.00557 0.00434 0.00329 0.00242 0.00172 0.00118 0.00078 0.0004'l 0.00030 0.00017 0.00009 0.00004 
02 0.15588 0.15'321 0.lb214 0.1&471 0.lb&,)5 O. I b889 0.170% 0.171'l8 0.17317 0.17415 0.174~5 0.17557 0.17&Ob 



ADO H20 III 

CASE= 0 O/F= 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI= 0.2~31 
P, Am 15.000 15.00U 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
P, PSIA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 G20.3 440.3 2&0.3 80.3 
RHO, Gice 3.5304-3 3.782&-3 4.073&-3 4.4130-3 4.8142-3 5.295&-3 5.8840-3 &.&195-3 7.5&52-3 8.82bl-3 1 .0591-2 1 .3239-2 1.8323-2 
M, MOL IH 28.970 28.970 28.970 28.970 28.970 28.970 28.970 28.970 28.%9 28.970 28.970 28.970 30.071 
CP, CAlli Gil K J 0.3043 0.299~ 0.2955 0.2911 0.28&5 0.2818 0.27&4 0.2704 0.2&42 0.2579 0.2522 0.2474 0.3043 
GAI'IMA IS I 1.2911 1.2%& 1.3023 1.3083 1.3147 1.3218 1.3301 1 . 33'l~ I. 3~.08 1.3&23 I .3737 ".3837 1.3037 
SON VEL,M/SEC 745.5 721.8 &97.1 b71.3 &44.3 &15.9 58b.2 554.7 520.'l 484.3 444.0 398.b 328.8 

MOLE FRACTI ONS 
AR 0.00~14 0.00'l14 0.00~14 0.00Q'4 0.00'l14 0.00'l14 0.00~14 0.00'l14 0.00~14 0.00914 0.00914 0.00')14 0.00914 
CO2 o .0410b 0.0410& 0.0410& 0.041Cb 0.0410& 0.0410b 0.0410b 0.0410b 0.0410b 0.0410b 0.0410b 0.0410& 0.0410b 
H2011l 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.03&b4 
H2O o .0388b 0.0388b 0.0388/ 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.00223 
NO 0.00108 0.000&5 0.0003& 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.7&517 0.7&53'3 0.7&554 G.7&%3 0.7b%8 0.70570 0.70571 0.n571 0.n571 0.7b572 0.7b572 0.7&572 O. i&572 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.144&5 0.14487 0.14%2 0.14511 0.14517 O. 1451~ 0.14520 0.14521 0.14521 0.14521 0.14521 0.14521 0.14521 

CASE= 0 OfF= 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI= 0.2~31 
P. AHI 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 2'33;~ 2'l3.9 2'33.'l 2~3. ~ 2~3.~ 2~3. ~ 2~3.9 2'33.~ 2'33. ~ 2~3.'3 2'33.'3 293.'3 2,)3.'l 
T, OEG f' 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'l00.0 1800.0 1700.0 1&00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2'3,0.3 2780.3 2[,00.3 2420.3 
RHO, Glee 2.5055-3 2.&033-3 2.7073-32.8185-3 2.'3381-3 3.0&73-3 3.2078-3 3.3&13-3 3.52'38-3 3.715'l-3 3.~225-3 4.1534-3 4.4130-3 
11, MOL WT 28.783 28.83'3 28.880 28.'310 28.'l31 28. 'l45 28.955 28.%1 28.%5 28.%7 28.%8 28.%'3 28.%'l 
CP, CALIIGIIKI 0.44'35 0.4228 0.4002 0.3817 0.3&&0 0.3545 0.344& 0.33&5 0.32% 0.3237 0.3183 0.3134 0.3087 
GAMMA 151 1.2057 1.2138 1.2221 1.2302 1.2380 1.2453 1.2520 1.2582 1.2&41 1.2&'37 1.2751 1.2804 1.2857 
SON VEL,~I/SEC 987.5 'l72.0 '350.4 '340.5 924.1 907.0 889.3 871.0 851.9 832. I 811.6 7'30.4 7&8.4 

110LE FRACT IONS 
AR 0.00'308 0.00'310 0.00911 0.00'312 0.00~13 0.00'l13 0.00'314 0.00'314 0.00~14 0.00~14 0.00'l14 0.00'l14 0.00'l14 
CO 0.O03~0 0.00232 0.00147 0.0008'l 0.00051 0.00028 0.00015 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 
CO2 0.03730 0.038% 0.03'347 0.04009 0.0404'3 0.04075 0.040~0 0.040'38 0.04102 0.04105 0.04100 0.0410& 0.0410& 
H 0.0003~ 0.00022 0.00012 0.00006 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00004 0.00003 0.00003 0.000J2 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2 0.0004& 0.00032 0.00021 0.00013 0.00008 0.00005 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2O 0.03382 0.034'3'l 0.035'l5 0.03&73 0.03733 0.03780 0.03814 0.03840 0.03857 0.038b'l O. 03877 0.03882 0.03884 
NO 0.02910 0.02551 0.0220'3 0.01887 0.01588 0.01314 0.0100f, 0.00847 0.00&57 0.004'35 0.003&1 0.00254 0.00170 
N02 0.0000& 0.000% 0.0000& 0.00005 0.00005 0.00005 0.00005 0.00004 0.00004 0.00004 0.00003 0.00003 0.00002 
N2 0.74f,20 0.74~47 0.75227 0.754b7 0.7%73 0.75848 O.75~1j7 0.70123 0.7&22'3 0.70316 0.7&386 0.7&442 0.76485 
0 0.00431 0.0028'3 0.00188 0.00118 0.00071 0.00041 0.00022 0.00012 0.0000& 0.00003 0.00001 0.00000 0.00000 
OH 0.00823 0.00&50 0.00502 0.00377 0.0027& 0.001'l5 0.00134 0.00088 0.0005& 0.00033 0.0001~ 0.00010 0.00005 
02 0.12750 0.13001 0.13231 0.13440 0.13&27 0.137~4 0.1393'l 0.14C&5 0.14171 0.142[,0 0.14332 0.1438'3 0.14432 



ADO H20 I L I 

CASE= 0 O/F= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.~12[, PHI= 0.43% 
P, ATI1 30.000 30.000 30.000 30.000 30.000 )0.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 
P, PSIA 440. ~ 440.~ 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 
T, OEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 bOO.O 500.0 400.0 300.0 
1. OEG F 2240.3 20[,0.3 1880.3 1700.3 1520.3 1340.3 11bO .3 980.3 800.3 b20.3 440.3 2bO.3 80.3 
RHO, G/ec 7 .Ob 15-3 7.5&59-3 8.1479-38.82b9-3 9.(,293-3 1.0592-2 1.17(,9-2 1.3240-2 1.5132-2 1 .7(,54-2 2.1184-2 2.(,480-2 3.7428-2 
11, HOL WT 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.972 30.712 
(P, CALIIGIIKI 0.3091 0.3047 0.3002 0.2957 0.2910 0.28(,0 0.2804 0.2742 0.2[,77 0.2b12 0.2551 0.2499 0.2888 
GAl111A 151 1.2852 1.2905 1.2%1 1.3020 1.3084 1.3154 1.3238 1.33% 1.3445 1.35(,1 1.3b78 1.3784 1.3022 
SON VEL,M/SEC 743.8 720.1 (,95.4 ('('9.b (,42.7 (,14.4 584.7 553.3 51~. 7 483.2 443.0 397.8 325.2 

~10LE FRACT IONS 
AR 0.00905 0.00905 0.00905 0.00°05 0.00905 0.00%5 0.00905 0.00905 0.00~05 0.00905 0.00905 0.00905 0.00905 
CO2 0.Ob08b 0.0('08b 0.Ob08(' 0.0('06b 0.Ob08& 0.Ob08b 0.0('08b 0.Ob08(' 0.Ob08b 0.0(,08(, 0.Ob08(' 0.0('08b 0.0(,08(, 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.OSbb5 
H2O 0.05773 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.00109 
NO 0.00095 0.00057 0.00031 O.OOOlb 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00002 0.00002 0.00001 0.1)0001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.7578b 0.7580b 0.75819 0.75827 0.75831 0.75833 0.75834 0.75835 0.75835 0.75835 0.75835 0.75835 O. i5835 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.11350 0.11370 0.113&3 0.11391 0.113% 0.11398 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 

CASE= 0 O/F= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.912b PHI= 0.43% 
P, ATI1 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSI A 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 
T, OEG v. 2800.0 2700.0 2(,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'300.0 1800.0 1700.0 11>00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38(,0.3 3b80.3 3500.3 3320.3 3140.3 2900.3 2780.3 21>00.3 2420.3 
RHO, Gice 5.0138-3 5.2089-3 5.41b4-3 5.&384-3 5.8773-3 b.135('-3 b.41b5-3 b.7233-3 7.0b04-3 7.4325-3 7.8458-3 8.3075-3 8.821>8-3 
~1, MOL WT 28.799 28.851 28.889 28.917 28.93b 28.950 28.958 28.%4 28.%8 28.970 28.971 28.972 28.972 
CP, CALIIGIIKI 0.4465 0.4210 0.3997 0.3823 0.3b82 0.35b8 0.347(, 0.3400 0.333b 0.3279 0.3228 0.3181 0.3135 
GAI1HA IS I 1.2055 1.2133 1.2212 1.228'3 1.23b1 1.2428 1.2489 1.2547 1.2bOO 1.2(,52 1.2702 1.2751 1.2801 
SON VEL, MI SEC 987.2 971.b 955.9 939.'3 923.3 90&.1 888.2 8b9.7 850.5 830.b 810.0 788.7 7('b.7 

~10LE FRACT IONS 
AR 0.00900 0.00902 0.00903 0.00904 0.00904 0.00'305 0.00905 0.00905 0.00905 0.00905 0.00905 0.00905 0.00905 
CO 0.00422 0.00278 0.0017& 0.0010(, O.OOObl 0.00033 0.00017 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 
CO2 0.0%27 0.05782 0.058'33 0.05%8 0.0(,017 0.Ob048 O.O('Obb 0.01>07(, 0.0&081 0.0(,084 0.Ob085 0.Ob085 0.Ob08(' 
H 0.00031 0.00018 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00005 0.00004 0.00003 0.000J3 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2 0.00058 0.00039 0.00021> O.OOOlb 0.00010 O.OOOOb 0.00003 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H2O 0.05259 0.05381 0.05481 0.05%0 0.0%21 0.05bb8 0.05703 0.05728 0.05745 0.05757 0.057(,4 0.057(,'3 0.05772 
NO 0.02%2 0.02244 0.01943 0.01b59 0.013% 0.011% 0.00938 0.0074(, 0.00578 0.0043b 0.00318 0.00224 0.00150 
N02 0.00007 0.00007 O.OOOOb O.OOOOb O.OOOOb 0.00005 0.00005 0.00005 0.00004 0.00004 0.00003 0.00003 0.00003 
1.2 0.74098 0.74393 0.74&44 0.74858 0.75040 0.751% 0.75327 0.75439 0.75532 0.7%0'3 0.7%71 0.75721 0.75758 
0 0.002&9 0.00181 0.00117 0.00074 0.00044 0.0002b 0.00014 0.09007 0.00004 0.00002 0.00001 0.00000 0.00000 
OH 0.00811 0.00(,37 0.00489 0.003b7 0.002b7 0.00189 0.00129 0.00085 0.00054 0.00032 0.00018 0.00010 0.00005 
02 0.09951 0.10134 0.10310 0.10475 0.10b28 0.10707 0.10891 0.10~99 0.1 ;092 0.111b9 0.11233 0.11283 0.11321 



ADO H20 1 L I 

CASE= 0 O/F= 25.0000 F/A= 0.04000 PERCENT FUEL= 3.84&2 PHI= 0.58&2 
P, ATI1 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, OEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, OEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 1160.3 980.3 800.3 &20.3 440.3 260.3 80.3 
RHG, G/CC 1.1770-2 1.2&11-2 1.3581-2 1.4713-2 1.6050-2 1.7&55-2 1.%17-2 2.20&9-2 2.5222-2 2.9425-2 3.5310-2 4.5539-2 6.36(,4-2 
11, MOL !-IT 28.975 28.'375 28.975 28.975 28.975 28.975 28.974 28.974 28.974 28.974 28.974 29.894 31.344 
CP, CALltGI!KI 0.3138 0.3094 0.3049 0.3002 0.2954 0.2902 0.2843 0.2779 0.2712 0.2&44 0.2580 0.7310 0.2877 
GAl111A lSI 1.2798 1.2848 1.2902 1.2%0 1.3024 1.3094 1.3179 1.327& 1.3385 1.3503 1.3&22 1.2199 1.2905 
SON VEL, M/SEC 742.2 718.5 &93.8 (,(,8.0 (,41.2 (,13.0 583.4 552.1 518.5 482.2 442. I 3(,8.4 320.5 

110LE FRAC T IONS 
AR 0.00897 0.00897 0.00897 0.00P')7 0.008'37 0.008';] 0.008'l7 0.00897 0.00897 0.00897 0.00897 0.00897 0.008'37 
CO2 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 O.GOOOO 0.00000 0.00000 0.')0000 0.00000 0.00000 0.0307& 0.075&1 
H2O 0.07(,24 0.07&25 0.07&2~ 0.07(,25 o .0iE,25 0.07[,25 0.07(,25 0.07(,25 0.07&25 0.07&25 0.07(,25 0.04549 0.00064 
NO 0.00081 0.00048 0.00027 0.00013 0.00006 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00002 0.00002 0.00001 0.1]0001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.75071 0.75087 0.750,)9 0.75105 0.75109 0.75111 0.75111 0.75112 0.75112 0.75112 0.75112 0.75112 O. i5112 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.082% 0.08313 0.083,4 0.08331 0.08335 0.08337 0.08338 0.08339 0.08339 0.08339 0.08339 0.08339 0.08339 

CASE= 0 O/F= 20.0000 F/A= 0.05000 PERCENT FUEL= 4.761') PHI= 0.7327 
P, ATM 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, OEG K 2800.0 2700.0 2600.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1600.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3(,80.3 3500.3 3320.3 3140.3 29,0.3 2780.3 2600.3 2420.3 
RHO, G/ce 5.9952-5 6.3023-5 6.6176-5 6.9419-5 7.2772-5 7.0269-5 7.9901-5 8.3911-5 8.8192-5 9.2882-5 9.8068-5 1.0385-4 1.1035-4 
11, 110L IH 27.549 27.')26 28.237 28.482 28.6&3 28.789 28.870 28.919 28.947 28.%2 28.970 28.974 28.975 
CP, CAL/lGllf'l 1.0343 0.91(,9 0.800'3 0.6901 0.5900 0.5067 0.4433 0.3988 0.3(,')5 0.3507 0.3386 0.3303 0.3241 
GAI'1I1A 151 1.1380 I .1413 1.1471 1.1562 1.1691 1.1854 1 .2034 1.2207 1.2356 1.2472 1.25£:'1 1.2630 1.2E.88 
SON VEL, MI SEC 980.7 957.8 ')37. I 918.6 902.2 887.4 873.2 858.5 842.5 824.8 805.5 785.0 763.2 

110LE FRACTIONS 
AR 0.00844 0.00856 0.008b6 0.00873 0.00879 0.00882 0.00885 0.0088(, 0.00887 0.00888 0.00888 0.00888 0.00888 
CO 0.044<5 0.03529 0.02609 0.01791 0.01135 0.00(,(,3 0.00356 0.0017E. 0.00080 0.00033 0.00012 0.00004 0.00001 
CO2 0.04978 0.0(,043 0.07070 0.07972 0.08689 0.09205 0.09539 0.09736 0.09842 0.09894 0.09917 0.09927 0.09931 
H 0.0105& 0.0063& 0.00363 0.00195 0.00098 0.00046 0.00020 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00843 0.00634 0.00452 0.00305 0.00194 0.00116 0.00005 0.00034 0.00017 0.00008 0.00003 0.00001 0.00000 
H2O 0.0&443 0.07200 0.07824 0.08314 0.08682 0.0894(, 0.09129 0.0')251 0.09329 0.09378 0.09407 0.09424 0.09433 
NO 0.01861 0.01615 0.01377 0.01156 0.00959 0.00785 0.00634 0.00503 0.00390 0.00294 0.00215 0.00151 0.00102 
N2 0.69805 0.70897 0.71814 0.72553 0.73117 0.73527 0.73811 0.74003 0.74131 0.74218 0.74277 0.74319 0.74348 
0 0.01803 0.01191 0.00759 0.00467 0.00276 0.00157 0.0008(, 0.00044 0.00021 0.00010 0.00004 0.00001 0.00000 
OH 0.02324 0.01893 0.01486 0.01128 0.00828 0.00589 0.00404 0.002&7 0.00169 0.00101 0.00057 0.00030 0.00015 
02 0.05576 0.05505 0.05380 0.05247 0.05141 0.05083 0.05070 0.05091 0.05131 0.0517& 0.05218 0.05253 0.05281 



ADD H20 I L I 

CASE= a O/F= 110.101>1>7 F/A= 0.01>000 PERCENT FuEL= 5.1>1>04 PHI= 0.8792 
P, ATl1 1.0001) 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 
T, DEG Y. 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 1>00.0 500.0 400.0 300.0 
T, DEG F 2240.3 201>0.3 1880.3 1700.3 1520.3 1340.3 11100.3 980.3 800.3 1>20.3 440.3 21>0.3 80.3 
RHO, GICC 2.3544-4 2.5221>-4 2.711>1>-4 2.9430-4 3.2101>-4 3.5311>-4 3.9240-4 4.4145-4 5.0452-4 5.881>0-4 7.01>32-4 8.8290-4 1.2801-3 
11, 110L fIT 28.979 28.979 28.979 28.979 28.979 28.9]9 28.979 28.979 28.979 28.979 28.979 28.979 31.512 
CP, CALlIG 11K J 0.3229 0.3184 0.3138 0.3090 0.3038 0.2983 0.2920 0.2851 0.2779 0.2701> 0.21>35 0.2571 0.9820 
GAI111A lSI 1.21>97 1.2741> 1.2797 1.2853 1.2915 1.2985 1.301>'3 1.31bl> 1.3271> 1.3394 1.3517 1.3637 1.151>4 
501'1 VEL,MISEC 739.2 715.5 &90.9 &1>5.2 1>38.4 1>10.4 580.'3 549.7 51&.4 480.2 440.4 395.1> 302.5 

110LE FRAC T IONS 
AR 0.00880 0.00880 0.00880 O.OOPgO 0.00880 0.00850 0.00890 0.00880 0.00880 0.00880 0.00880 0.00880 0.00880 
CO2 0.11801 0.11801 0.11802 0.115C2 0.; 1802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.08036 
H2O 0.11221 0.11223 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.03188 
NO 0.00043 0.00021> 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.731084 0.73b94 0.73700 0.73703 0.73705 °.73701> 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 
OH 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.UOOOO 
02 0.0231>5 0.02374 0.02381 0.02384 0.0238b 0.02387 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 

CASE= 0 O/F= 1&.l>bb7 F/A= O.ObOOO PERCENT FUEL= 5.b1>04 PH1= 0.87'32 
P, ATl1 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 ; .5000 1.5000 1.5000 1.5000 
p. PS1A 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T. DEG K 2800.0 2700.0 2bOO.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 11>00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38bO.3 3b80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2bOO.3 2420.3 
RHO, G/CC 1.811>&-4 1. '3040-4 1.~'341>-4 2.0888-4 2.1871-4 2.290b-4 2.4004-4 2.5184-4 2.1>4&5-4 2.78.'0-4 2.9425-4 3.1159-4 3.3108-4 
11, 110L WT 27.82b 28.123 28.370 28.5bb 28.715 28.820 28.88'3 28. ~31 28.955 28.%7 28.974 28.977 28.'378 
CP, CAL" G)( f:l 0.8920 0.8032 0.7152 0.b301 0.5517 0.4842 0.430'3 O. 3~2b 0.31070 0.3507 0.3402 0.3331 0.327b 
GA~IMA lSI 1.1444 1.1482 1.1544 1.lb35 1.1757 1. 1~07 1.2072 1.2230 1.23b3 1.24b5 1.2541 1.2bOO 1.2b51 
SON VEL ,111 SEC '378.5 '357.4 937.9 ~20. 1 903.~ 888.9 874.3 85~.1 842.b 824.5 804.8 784.0 7&2.1 

MOLE FRAC T IONS 
AR 0.00845 0.00854 0.008bl 0.008b7 0.00872 0.00875 0.00877 0.00878 0.00879 0.00880 0.00880 0.00880 0.00880 
CO 0.04482 0.03501 0.02580 0.0177~ 0.01139 0.00&73 0.003b5 0.00182 0.00083 0.00034 0.00013 0.00004 0.00001 
CO2 0.0&8~0 0.07'352 0.08974 0.09855 0.10555 0.110b4 0.11400 o .llbOO 0.1170'3 0.117b2 0.1178b 0.117% 0.11800 
H o .001>Ob 0.003b4 0.00208 0.00112 0.00057 0.00027 0.00012 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00832 0.00&22 0.00445 0.003J4 0.001% 0.0011'3 0.000b7 0.00035 0.00017 0.00008 0.00003 0.00001 0.00000 
H2O 0.08727 0.09370 0.0~892 0.10300 0.101>0& 0.10827 0.10'378 O. 11077 0.11139 0.11177 0.1119'3 0.11212 0.11218 
NO 0.0147b 0.01237 0.01019 o . 0082~ • O. 00l>b8 0.00535 0.00425 0.00334 0.00258 0.001'35 0.00142 0.00100 0.000107 
N2 0.70035 0.7090'3 0.71b4(' 0.72242. 0.7270 I 0.73035 0.732b5 0.73417 0.7351b 0.73580 0.73b22 0.73b51 0.73&71 
0 0.00824 0.00527 0.00325 0.001'34 0.00112 0.0001>2 0.00033 0.00017 0.00008 0.00004 0.00002 0.00001 0.00000 
OH 0.0182'3 0.0143b 0.01093 0.00809 •. 00582 0.00407 0.0027b 0.00181 0.00114 0.000109 0.0003'3 0.00021 0.00010 
02 O.034g3 0.03228 0.02~5b 0.0270'3 0.02512 0.0237b 0.02301 0.02272 0.02274 0.022g1 0.02314 0.02335 0.02352 



ADO H20' L I 

CASE= 0 O/F= 14.1>540 F/A= 0.01>824 PERCENT FUEL= 1>.3882 PHI= 1.0000 
P, ATM 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
P, P5IA 2'1.4 2'1.4 2'3.4 2'1.4 2'1.4 2'3.4 2'1.4 2'1.4 2'1.4 2'1.4 2'1.4 2<;.4 2<;.4 
T, OEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 '100.0 800.0 700.0 1>00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20bO.3 1880.3 1700.3 1520.3 1340.3 II (,0.3 '180.3 800.3 (,20.3 440.3 2(,0.3 80.3 
RHO, Glec 4.708<;-4 5.0454-4 5.433(,-4 5.88(,4-4 (,.4215-4 7.0(,37-4 7.8485-4 8.82'1('-4 1.00'11-3 1.1773-3 1.4127-3 I .7(,5'1-3 2.(,4<;4-3 
M, flOL 'IT 28. '180 28.'181 28.'181 28.<;81 28.'181 28.'181 28.'181 28.'181 28.'181 28.'181 28.'181 28.'181 32.(,10 
CP, CALI I G I I Y. I 0.3271 0.321'1 0.3171 0.3123 0.3071 0.3015 0.2'151 0.2880 0.280(, 0.2731 0.2(,58 0.25'10 0.(,250 
GAl1MA 151 1.<(,57 1.270'1 1.27(,0 1.2814 1.2875 1 .2'344 1.3027 1.3124 1.3234 1.3353 1.3477 1.3(,00 1.17(,3 
SON VEL,M/SEC 738.0 714.5 (,8'1.8 (,(,4.2 (,37.4 (,0'1.4 580.0 548.8 515.5 47'1.4 43'1.7 3'15.1 300.0 

MOLE FRACT IONS 
AR 0.00873 0.00873 0.00873 0.00P3 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 
CO 0.00007 0.00002 0.00001 O.OOOGO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.13308 0.13313 0.13315 0.1331& 0.13311> 0.; 331(, 0.1331 I> 0.1331& 0.1331(, 0.133;(, 0.1331(, 0.1331(, 0.1331(, 
H2 0.00003 0.00001 a.oooou 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.11128 
H2O 0.12(,(,4 0.12(,(,(, O. 1 ~('('7 O. ;2(,(,8 0.12(,(,8 0.12(,08 0.12(,(,8 0.12(,(,8 0.12(,E,8 0.12E,E,8 0.12E,E,8 0.12(,(,8 0.01540 
NO 0.00002 0.00001 0.00000 G.OOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.UOOOO 
1-12 0.73138 0.73141 0.73142 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 
OH 0.00001 0.00000 O.OOOGO O.OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.00004 0.00001 0.00000 O.OCOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CASE= 0 O/F= 14.b540 F/A= 0.0E,824 PERCENT FUEL= b.3882 PHI= 1.0000 
p, ATM 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44.1 44.1 44. I 44. I 44.1 44. I 44. I 44.1 44.1 44.1 44.1 44.1 44.1 
T, DEG K 2800.0 2700.0 2(,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 19)0.0 1800.0 1700.0 IE,OO.O 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38(,0.3 3(,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2(,00.3 2420.3 
RHO, G/ec 3.&38E,-4 3.8080-4 3.9847-4 4.10'19-4 4.3b48-4 4.5715-4 4.7'122-4 5.02'1'1-4 5.2881-4 5.570~-4 5.8833-4 &.2310-4 0.&214-4 
11, f10L WT 27.807 28.122 28.338 28.514 28.(,53 28.75'1 28.837 28.891 28.928 28.'152 28.%(, 28.974 28.'178 
cP, CAL /I G 1/ K 1 o .8~22 0.7487 0.&773 0.&100 0.548~ O. 4~55 O. 450~ 0.414'1 0.3872 0.3(,(,5 0.3514 0.3407 0.3328 
GAMMA lSI 1.1489 1.152S1 1.1587 1.1&&5 1.17(,2 1.1877 1.2003 1.2132 1.22% 1.23(,8 1.24&3 1.2541 1.2E,05 
SON VEL,I1/SEC '179.7 '15~.3 '140.2 '122.2 '105.1 888.7 872.5 85&.3 83'1.4 821.5 802.5 782.2 7E,0.7 

110LE FRACTIONS 
AR 0.00840 0.00847 0.00854 0.0085'1 0.008&3 0.008(,7 0.0080'1 0.00871 0.0087~ 0.00872 0.00873 0.00873 0.00873 
CO 0.04'120 0.03'174 0.030'13 0.02314 0.01002 0.01143 0.00751 0.004(,'1 0.002,' ',.00154 0.00080 0.00038 0.00017 
CO2 0.07884 0.08'147 0.0~'128 0.10787 0.11503 0.12071 0.124'1'1 0.1280E, 0.130 I ,1 0.13148 O. 1322~ 0.13274 O. 132~8 
H 0.00455 0.00278 0.00104 0.00012 0.00050 0.00025 0.00012 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00'137 0.0072'1 0.00554 0.00411 0.002~7 0.0020'1 0.00142 0.000'13 0.0005'1 0.00035 0.00020 0.00011 0.00005 
H2O 0.102'17 0.10880 0.11353 0.11727 0.12014 0.12227 0.12381 0.12488 0.12%0 0.12(,0(, 0.12E,35 0.12(,51 0.12('E,0 
NO 0.01092 0.008(,4 0.00&(,3 0.00491 0.00352 0.00242 0.001&0 0.00101 o .00ObO 0.00034 0.00018 0.00009 0.00004 
N2 0.('~785 0.70544 0.71188 0.71718 0.7213'1 0.72402 0.72&'1'1 0.728&& 0.72'17'1 0.73051 0.730'35 0.73120 0.73133 
0 0.00432 0.002&1 0.00150 0.00081 0.00042 0.00020 0.0000') 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 
OH 0.01438 0.01089 0.007~5 0.00%0 0.00378 0.00245 0.00152 0.0008'1 0.0004'1 0.0002& 0.00012 0.00005 0.00002 
02 0.01'120 0.01585 0.01:158 0.00'15~ 0.00700 0.004'10 0.00327 0.00208 0.00125 0.00071 0.00038 O.OOOJ~ 0.00008 



ADD H20 III 
ADD CISI 

CASE= 0 OIF= 14.2857 FIA= 0.07000 PERCENT FUEL= &.5421 PHI= 1.0258 
P, ATl1 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, GICC ').3710-4 1.0040-3 1.0813-3 I . 1714-3 1.2779-) 1.4057-3 1.5&18-3 1.7571-3 2.0091-32.3503-3 2.824&-3 !.5318-3 5.3&43-3 
M, MOL IH 28.83& 28.83& 28.83& 28.83& 28.83& 28.83& 28.83(, 28.83& 28.851 28.929 28.972 28.981 33.013 
CP, CALI IGIII< I 0.32&2 0.322& 0.3188 0.314(, 0.3101 0.3052 0.2994 0.2')29 0.2')83 0.2931 0.2713 0.2598 0.4593 
GAMI1A I S I 1.2&79 1.271& 1.2758 1.2804 1.2857 1.291& 1.2990 1.3080 1.3085 1.31&& 1.3413 1.3588 1.1989 
SON VEL, MI SEC 740.5 71&.5 &91.5 &(,5.& (,38.& &10.3 580.(, 549.3 513.8 47&.5 438.7 394.') 301.0 

t10LE FRACT IONS 
AR 0.008&7 0.008&7 0.008&7 0.005(,7 0.008(,7 0.008&7 0.008(,7 0.008&7 0.008&8 0.00870 0.00872 0.00872 0.008&7 
CI51 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00502 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00000 0.00000 0.00000 0.00025 0.001&0 0.00235 0.00251 0.00000 
CO 0.00727 0.00&')2 0.00&47 0.00590 0.00517 0.00427 0.00321 0.00207 0.000~5 0.00014 0.00001 0.00000 0.00000 
CO2 0.12840 0.1287(, 0.12921 O. :2~78 0.13050 0.13140 O. 1 3247 0.133&0 0.13454 0.13438 0.133% 0.13385 0.130(,& 
H2 0.00278 0.00313 0.00358 C.00415 0.00488 0.00578 0.00&84 0.007~5 0.00805 0.00352 0.000&(, 0.00005 O.(JOOOO 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.12151 
H2O 0.12&30 0.12595 0.125:'0 0.12493 0.12420 0.12330 0.12224 0.12111 0.1205& 0.12274 0.12430 0.124&5 0.00757 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00002 0.00003 0.00002 0.00001 0.00000 
N2 O.72b57 0.72&57 0.72&57 0.72&57 0.72&57 0.72&57 0.72&57 0.72&58 O. 72&~4 0.72889 0.7299') 0.73022 0.72&57 

eASE= 0 OIF= 14.2857 FIA= 0.07000 PERCENT FUEL= &.5421 PHI= 1.0258 
P, ATt1 &.0000 &.0000 &.0000 &.0000 &.0000 &.0000 &.0000 &.0000 &.0000 &.0000 &.0000 &.0000 &.0000 
P, PSI A 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 38.2 88.2 88.2 88.2 
T, OEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300 .0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3"80 .3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, Glee 7.3172-4 7.&451-4 7.9883-4 8.3490-4 8.7301-4 9.1349-4 9.%75-4 1.0033-3 1.0540-3 1.10%-3 I .1713-3 1.2403-3 1.3178-3 
t1, I'IOL WT 28.020 28.230 28.405 28.54& 28.&54 28.734 28.78& 28.81& 28.829 28.834 28.835 28.83" 28.83& 
CP, CAlIlGllKI 0.7407 0.&774 0.&158 0.557& 0.5039 0.4550 0.4112 0.3754 0.3529 0.3419 0.33(,4 0.3327 0.3294 
GANt1A lSI 1.1555 1.1&04 1 . 1&71 1.1758 1.18&7 1.1999 1.215& 1.2325 1.2458 1.2535 1.2580 1.2(,14 1.2&45 
SON VEL, MI SEC 979.8 %0.& 942.5 ~25.3 909.0 893.& 878.9 8104.2 847.7 828.7 808.0 78&.3 7&3.8 

110LE FRAC T IONS 
AR 0.00843 0.0084') 0.00854 0.00859 0.008(,2 0.008&4 0.008(,& 0.008"7 0.008&7 0.008&7 0.008&7 0.008&7 0.008&7 
CO 0.04514 O.03&&~ 0.0290') 0.022&0 0.0173(, 0.01342 0.01075 0.00924 0.00852 0.00820 0.007')9 0.0077~ 0.0075& 
CO2 0.08&70 0.0%13 0.10455 O. III" I 0.11747 0.12178 0.124&9 0.12&35 0.12712 0.12747 0.127&9 0.12789 0.12812 
fJ 0.00303 0.00187 0.00112 0.000&5 0.0003" 0.00020 0.00010 0.00005 0.00003 0.00001 0.00001 0.00000 0.00000 
H02 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00834 0.0%"0 0.0051(, 0.00401 0.00312 0.00249 0.00208 0.00189 0.00187 0.001,)5 0.00209 0.00227 0.00250 
H2O 0.10982 0.11457 0.11839 0.12138 0.123&2 0.12523 0.12&28 0.12&85 0.1270& 0.12707 0.12&97 0.12(,80 0.12(,58 
NO 0.00928 0.00712 0.00525 0.003&9 0.00243 0.00147 0.00079 0.0003& 0.00014 0.00004 0.00001 0.00000 0.00000 
N2 0.70137 0.70773 0.71308 0.71741 0.72078 0.7232" 0.72493 0.72588 0.72&32 0.72&49 0.72&54 0.72&% 0.72&57 
0 0.00259 0.00152 0.00084 0.00043 0.00020 0.00009 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.01150 0.00852 0.OOb08 0.00415 0.002&8 0.001&3 0.00090 0.00045 0.00020 0.00008 0.00003 0.00001 0.00000 
02 0.0137') 0.01073 0.00789 0.00539 0.00335 0.00181 0.00079 0.0002(, 0.0000& 0.00001 0.00000 0.00000 0.00000 



ADO C IS I 
ADD H20 I L I 

CASE: 0 O/F: 12.5000 F/A= 0.08000 PERCENT FUEL: 7.4074 PHI: 1 . 1723 
P, Am 10.000 10.000 10.000 10.000 10.000 10.000 !O.OOO 10.000 10.000 10.000 10.000 10.000 10.000 
P, PSIA. 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~oo.o 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11 [,0.3 980.3 800.3 &20.3 440.3 2[,0.3 80.3 
RHO, G/ec 2.278&-3 2.4413-3 2.&291-3 2.8482-3 3.1072-) 3.4183-3 3.805&-3 4.3322-3 5.00%-3 5.8758-3 7.0&22-3 e.8303-3 1.3753-2 
11, MOL IH 28.04& 28.04& 28.04& 28.04& 28.04& 28.049 28.105 28.43'3 28.775 28.'329 28.'375 28.983 33.857 
CP, CALli G II VI 0.3338 0.3313 0.3289 0.32&& 0.3247 0.3258 0.3778 0.4444 0.3587 0.3041 0.278& 0.2&75 0.3&84 
GAMI'IA I S I 1.2&'35 1.2721 1.274& 1.2771 1.2793 1.2798 1.25&0 1.2333 1.2&91 1.303'3 1.3292 1.3449 1.2135 
SON VEL ,111 SEC 751.4 72&.& 700.'3 &74.0 &45.'3 &15.9 578.3 537. I 50&.& 474.2 43&.7 3'32.8 29'3.0 

HOLE FRACT IONS 
AR 0.0083& 0.0083& 0.0083& 0.0083& 0.0083& 0.0083& 0.00838 0.00848 0.00858 0.00858 0.00852 0.00844 0.0083& 
C 151 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.004~3 0.01304 0.02234 0.0323& 
CH4 0.00000 0.00000 0.0000U 0.00000 0.00000 0.00005 0.00102 0.00&'34 0.012'35 0.01342 0.00'381 0.0051& 0.00000 
CO 0.04458 0.04258 0.04013 0.03707 0.03327 0.02848 0.02141 0.00'303 0.00174 0.00015 0.00000 0.00000 0.00000 
CO2 0.10480 0.10&79 0.10925 O. ; 1230 0.11&11 0.1208& 0.1272& 0.13549 0.13857 0.13540 0.12945 0.12342 0.11701 
H2 0.02015 0.02214 0.024&0 0.027&4 0.03143 0.03&01 0.03927 0.028&5 0.01272 0.003&& 0.000&0 0.00004 O.UOOOO 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.13929 
H2O 0.12200 0.12001 0.117:'5 0.11450 0.11070 0.10&01 0.10103 0.10142 0.10707 0.11535 0.124&& 0.13323 0.00287 
NH3 0.00000 0.00000 0.00000 0.00001 0.00002 0.00003 0.00008 0.00012 0.00012 0.00008 0.00004 0.00001 0.00000 
N2 0.70012 0.70012 0.70012 0.70012 0.70012 0.70019 0.70155 0.7098& 0.71827 0.71892 0.7138& 0.70735 0.70012 

CASE= a O/F: 12.5000 F/A: 0.08000 PERCENT FUEL= 7.4074 PHI: 1 .1723 
P, ATI1 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
P, PSI A 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, DEG Y. 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'300.0 1800.0 1700.0 1&00.0 
T, DEO F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, GICC 1.8128-3 1.8873-3 1.9550-32.04&8-3 2.1340-32.2279-3 2.3298-3 2.4410-3 2. %32-3 2.&'382-3 2.8482-3 3.0157-3 1.2042-3 
11, 110L WT 27. '&8 27.87& 27.'349 27.9'33 28.018 28.032 28.039 28.042 28.044 28.045 28.04& 28.04& 28.04& 
CP, CALIIGIIY-I 0.5824 0.5131 0.4542 O.4! j 1 0.3833 0.3G&5 0.35&5 0.3505 0.34&5 0.3435 0.340'3 0.338& 0.33&2 
GAl11'IA lSI 1.1783 1.1'314 1.2070 1.2225 1.2352 1.2442 1.2504 1.2545 1.257& 1.2&01 1.2&24 1.2&47 1.2071 
SON VEL, ~II SEC ~<33. Cj '379.5 %5.2 '352.8 '337.'3 921.3 903.2 883.8 8&3.5 842.5 820.8 798.4 775.3 

~IOLE FRACT IONS 
AR 0.00828 0.00831 0.00833 0.00834 0.00835 0.00835 0.0083& 0.0083& 0.0083& 0.0083& 0.0083& 0.0083& 0.00831; 
CO 0.0&302 0.05898 0.0%1') 0.05439 0.05325 0.05245 0.05178 0.05113 0.05042 0.04%2 0.048&8 0.04755 0.04&21 
CO2 0.08487 0.08949 0.092&7 0.094"0 0.0'3598 0.0%85 0.0'375& 0.09823 0.098'34 0.09975 0.10070 0.10182 0.10317 
H 0.00242 0.001&3 0.00108 0.00071 0.00045 0.00028 0.00017 0.0000'3 0.00005 0.00003 0.00001 0.00000 0.00000 
H2 0.01332 0.01251 0.01212 0.01207 0.01225 0.012&0 0.0130& 0.013&3 0.01431 0.01511 0.011;05 0.01717 0.01852 
H2O 0.12299 0.12582 0.127&4 0.128&& 0.12'30') 0.12'311 0.12885 0.12840 0.12778 0.12702 0.12&09 0.12497 0.123&3 
NO 0.00408 0.00258 0.00151 O.OOOSI 0.00040 0.0001'3 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.&9113 0.b'3459 0.&%'34 0.&'3839 0.&9922 0.b9%7 0.&'3990 0.70002 0.70007 0.70010 0.700 II 0.70011 0.70012 
0 0.00073 0.00035 0.00015 0.0000& 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00b44 0.00430 0.00270 0.001&0 0.0008'3 0.00047 0.00023 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 
02 0.00271 0.00144 O.OOOG& 0.00027 0.00010 0.00003 0.00001 O.OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000 



L 

ADO CIS I 
ADO H20 IL I 

CASE= 0 OIF= 11.1111 FIA= 0.09000 PERCENT FUEL= 8.2%9 PHI= 1.3189 
p. ATI1 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
p. PSIA 293.9 293.9 293.'3 293.9 293.9 293.9 293.9 2'l3.9 2'l3.9 2'l3.9 293.9 293.9 293.9 
T. DEG f: 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T. DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO. GICC 4.4378-3 4.7548-3 5.120&-35.5475-3 &.053&-) &.&808-3 7.5533-38.&830-3 1 .0035-2 1.1757-2 1.412&-2 1.84&7-2 2.8113-2 
1'1. flOL HT 27.311 27.311 27.312 27.313 27.321 27.410 27.8'l1 28.500 28.81~ 28.943 28.'379 30.308 34.&02 
CPo CALIIGlin 0.3403 0.3385 0.3370 0.33&4 0.3428 0.425'l 0.5728 0.4735 0.3533 0.3024 0.2812 1.7884 0.3442 
CAl1MA IS I 1.271'l 1.2738 1.2755 1.27&5 1.2739 1.2415 1.2043 1.2211 1.2&85 1.3032 1.324& 1.17&& 1.2128 
SOil VEL .111 SEC 702. I 73&.8 710.5 &82.9 &53.0 &13.7 5&8.4 533.8 50&.1 473.'l 435.9 35'l.3 295.7 

110LE FQACTIONS 
AR 0.0080& 0.00806 0.0080& 0.00&G7 0.00807 0.0080'l 0.00824 0.00835 0.00837 0.00833 0.0082& 0.00813 0.0080& 
CIS I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00725 0.01&'l1 0.02509 0.03459 0.05071 0.05778 
CH4 0.00000 0.00000 O.oooou 0.00001 0.00014 0.00175 0.01052 0.01788 0.018&1 0.01&53 0.0121& 0.00375 0.00000 
CO 0.07&10 0.07308 0.0&'l40 0.0&488 0.05'l11 0.04%4 0.02872 0.00814 0.00125 0.00010 0.00000 0.00000 0.00000 
CO2 0.08&01 0.08904 0.09271 0.1)9723 0.10292 0.11131 0.12&32 0.134&7 0.13140 0.12577 0.11931 0.10888 0.10433 
H2 0.03945 0.04247 0.04&13 0.05059 0.05584 0.05915 0.04&93 0.02525 0.01014 0.00284 0.00047 0.00002 O.VOOOO 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.04140 0.15293 
H2O 0.11484 0.11181 O. 108,4 0.103&4 0.Og813 0.09201 0.08~31 0.09853 0.11247 0.12335 0.13319 0.10&52 0.00137 
NH3 0.00001 0.00001 0.00002 0.00004 0.00007 0.00014 0.00021 0.00020 0.0001" 0.00011 0.0000& 0.00001 0.00000 
N2 0.,,7552 0.&7553 0.&7553 0.,,7555 0.,,7572 0.,,7790 0.&897& 0.&9972 0.700Sg 0.&~787 0.&91% 0.68058 0.&7552 

CASE= 0 O/F= II .1111 F/A= 0.09000 PERCENT FUEL= 8.25&9 PHI= 1.3189 
p. Am 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 
p. PSIA 440.9 440.9 440.g 440.9 440.9 440.9 440.9 440.'l 440.9 410.9 440.9 440.9 440.9 
T. DEG f: 2800.0 2700.0 2,,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1,,00.0 
T. DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2,,00.3 2420.3 
RHO. GICC 3.5509-3 3.&884-3 3.8343-3 3.9903-3 4.1582-34.3400-3 4.5379-34.7544-3 4.9923-3 5.2552-3 5.5472-3 5.8735-3 &.240&-3 
1'1. MOL WT 27. '~5 27.240 27.2&8 27.28& 27.297 27.303 27.307 27.309 27.310 27.311 27.311 27.311 27.311 
CPo CALlIC) If;) O.45~5 0.4234 0.3981 0.3810 0.3b~7 0.%22 0.3571 0.3535 0.3507 0.3484 0.34G3 0.3442 0.3423 
GAI·\I·IA 151 1.2121 1.2243 1.2348 1.2431 1.2493 1.2538 1.2573 1.2599 1.2,,22 1.2b42 1.2&&1 1.2&81 1.2700 
SON VEL. MI SEC 1018.b 1004.5 ~89.4 973. I 955.& 937. I 917.7 897.5 87b.7 855.1 833.0 810.1 78&.5 

110LE FRAC T IONS 
AR 0.00803 0.00804 0.00805 0.0080& 0.0080b 0.008% 0.0080b 0.0080& 0.0080& 0.0080" 0.0080& 0.0080" 0.0080& 
CO 0.09314 0.OgI7& O.Og072 0.0898& 0.08907 0.0882& 0.08739 0.08&41 0.08529 0.08399 0.08248 0.08071 0.078bl 
CO2 0.0&828 0.0&992 0.07113 0.072'0 0.072% 0.07380 0.07470 0.075&9 0.07&82 0.07811 0.07%3 0.08140 0.08350 
H 0.00235 0.001&3 0.00 III 0.00073 0.00047 0.00029 0.00017 0.00010 0.00005 0.00003 0.00001 0.00000 0.00000 
H2 0.02501 0.02512 0.02545 0.02594 0.02&57 0.02730 0.0281& 0.02913 0.0302& 0.0315& 0.03307 0.03485 0.03,,95 
H2O 0.1257" 0.12&88 0.12740 0.12747 0.12721 0.12&70 0.12598 0.12508 0.12400 0.12272 0.12122 0.11944 0.11734 
NH3 0.00000 O.OcOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 
NO 0.00155 0.00090 0.00050 0.0002b 0.00013 O.OOOOb 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.&7188 0.&7330 0.&7421 0.,,7477 0.&7510 0.&7530 0.&7541 0.&754& 0.&7550 0.&7551 0.&7552 0.b7552 0.&7552 
0 0.00020 0.00009 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00340 0.00216 0.00132 0.00077 0.00042 0.00022 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 
02 0.00040 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 



ADO C,S, 
AOD Y20 I L I 

CASE= a O/F= 10.0000 F I A = O. 10000 PERCENT FUEL= ~.O~O~ PHI= 1.4(,54 
p. ATI-I 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.S 587.8 587.8 587.8 587.8 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 (,00.0 500.0 400.0 300.0 
1. DEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 11 [,0.3 ~80.3 800.3 (,20.3 440.3 2(,0.3 80.3 
RHO, Gice 8.(,533-3 9.271&-3 ~.985&-3 1.0823-2 1.1850-2 1.3274-2 1.5203-2 1.7434-2 2.00~7-2 2.3525-2 2.8257-2 4.0478-2 5.7415-2 
~1, MOL 1H 2(,.(,27 2&.&28 2(,.(,30 2(,.(,43 2(,.741 27.231 28.0(,9 28.&12 28.8bO 28.~55 28. ~83 33.215 35.335 
CP, CALIIGIIY.I C'.34&0 0.3447 O. 344~ 0.3545 0.4385 0.&404 0.&243 0.4339 0.3421 0.3017 0.283~ 0.~003 0.3%2 
GAl11'IA I S I 1.2751 1.27&& 1.2773 I .273& 1.2438 I .19~5 I. 1~0~ 1.2321 I .272~ 1.3017 1.3200 1.1780 1.2071 
SON VEL,MISEC 772.8 747.0 720.0 &~O.& &52.2 [,05.2 5&3.4 535.2 50[,.7 473.& 435. I 343.4 2~1 .'3 

t10LE FRACT IONS 
AR o .0077~ 0.0077~ 0.0077'1 0.00760 0.00782 0.007~7 0.00811 0.00815 0.00814 0.00810 0.00802 0.00780 0.0077~ 
(151 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.012[,5 0.02('~7 0.03552 0.04310 0.0542& 0.07~~0 0.08148 
CH4 0.00000 0.00001 0.00003 0.00024 0.00204 0.0111~ 0.0202(, 0.022(,5 0.02258 0.01~7~ 0.014['~ 0.00085 0.00000 
CO 0.10312 0.09~5& 0.0~522 0.08%4 0.0802[, 0.05785 0.02325 0.00553 0.00085 0.00007 0.00000 0.00000 0.00000 
CO2 0.07087 0.07442 0.07875 0.08421 0.0~243 O. 1088~ O. 124~2 0.12[,77 0.12294 0.11713 0.1101[, 0.09353 0.09251 
H2 0.05979 0.0[,331 0.0(,751 G.0722[' 0.07490 0.0(,35& 0.03951 0.01989 0.00782 0.00218 0.0003& 0.00001 0.00000 
H20'lI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.11708 0.1[,497 
H2O 0.10580 O. 10225 0.097'>7 0.09280 0.08703 0.082'37 0.09187 0.1075b 0.11983 0.13023 0.140[,5 0.04711 0.0001;5 
NH3 0.00003 0.00005 0.00007 0.00012 0.00021 0.00031 0.00032 0.00029 0.00022 0.00015 0.00008 0.00000 0.00000 
1~2 0.b52bO 0.(,52(,1 0.(,52(,5 0.[,5293 0.&5530 0.[,[,725 0.[,7910 0.[,8220 0.[,8210 0.b7845 0.&7179 0.[,5371 0.1;52bO 

CASE= 0 O/F= 10.0000 F I A= O. 10000 PERCENT FUEL= ~.0909 PHI= 1.4[,54 
P, Am 50.000 50.000 50.000 50.000 50.000 ~O.OOO 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSI A 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, OEG k 2800.0 2700.0 2[,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1[,00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3[,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2[,00.3 2420.3 
RHO, Glec 5.7790-3 5."J988-3 (,.2335-3 [,.4855-3 &.757&-3 7.0525-3 7.3738-3 7.7254-3 8.1120-3 8.5391-3 9.013&-3 9.5439-3 1.0140-2 
M, MOL NT 2[,.?5& 2(,.581 2(,.598 2['.(,0'3 2(,.(,1(, 2[,.(,21 2&.(,23 2&.[,25 2('.&2[, 2(,.[,2[, 21;.[,27 21;.&27 2[,.[,27 
CP, CALIIGIIK I 0.4204 0.400& 0.38[,5 0.37[,4 0.3[''l3 0.3(,41 0.3[,04 0.3575 0.3551 0.3530 0.35; I 0.3493 0.347(, 
GAfl,.,A 151 1.2319 1.2401 1.24&8 1.2522 1.25&3 1.25% 1.2[,22 1.2(,44 1.2[,[,4 1.2&82 1.2700 I .2717 1.2735 
SON VEL, 111 SEC 1039.2 1023.4 100b.7 98'3.0 970.5 951.2 931.2 910.b 889.3 8(,7.4 844.9 821.[, 7"l7.& 

MOLE FRACT IONS 
AR 0.00777 0.00778 0.00778 o .0077'l 0.00779 o .0077~ 0.00779 0.00779 0.00779 0.00779 0.00779 0.00779 0.00779 
CO 0.121[,8 0.1208"J ~ .12014 0.1I'l37 0.11854 O. 117[,3 0.11[,[,0 0.11542 0.11407 0.11251 0.11070 0.10858 0.10[,08 
CO2 0.05184 0.05280 0.053(,(, 0.05430 0.05537 0.05&32 0.05737 0.05855 0.05991 0.Ob147 0.0('32"J 0.or,541 0.0(,7'30 
H 0.00235 0.001&4 0.00112 0.00074 0.00047 0.00029 0.00017 0.00010 0.00005 0.00003 0.00001 0.00000 0.00000 
H2 0.04157 0.04208 0.04271 0.04345 0.04429 0.04523 0.04[,29 0.04748 0.04885 0.05042 0.05223 0.05435 0.05&83 
H2O 0.12145 0.12182 0.12180 0.12148 0.12091 0.12015 0.11920 0.1180(, O. II b73 0.11518 0.11337 0.11125 0.1087& 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00003 
NO O.OOOb'1 0.0003'3 0.00022 0.00011 0.0000[, 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
t·l2 0.&5052 0.[,5129 0.[,5179 0.&5212 0.[,5232 0.[,5244 0.£;,5251 0.[,525& 0.[,5258 0.['525~ 0.[,52[,0 0.[,52(,0 0.[,52[,0 
0 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00197 0.00124 0.00075 0.00044 0.00024 0.00013 0.0000[, 0.00C03 0.00001 0.00000 0.00000 0.00000 0.00000 
02 0.00008 0.00004 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 



CASE= 0 O/F= 0.0000 F/A= 0.00000 PERCENT FUEl= 0.0000 PHI= 0.0000 
P, ATM b.OOOO b.OOOO b.OOOO b.OOOO b.OOOO b.OOOO b.OOOO &.0000 &.0000 &.0000 &.0000 &.0000 &.0000 
p, PSIA 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 %80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/ec 7.5279-4 7.81;10-4 8.1289-48.4&0&-4 8.8177-4 9.2042-4 9.&245-4 1.0084-3 1.058')-3 1.1147-3 1.17&&-3 1.2458-3 1.3237-3 
M, MOL flT 28.827 28.872 28.905 28.927 28.942 28.952 28.958 28.%1 28.%3 28.%4 28.%4 28.%5 28.%5 
CP, CALlIGIIKI 0.4188 0.3954 0.37&1 0.3&05 0.3480 0.3380 0.32')8 0.3230 0.3171 0.3119 0.3071 0.302b 0.2982 
GAMMA 151 1.2188 1.2273 1.2357 1.2437 1.2513 1.2583 1.2b48 1.2709 1.27b1 1.2822 1.2877 1.2932 1.2')88 
SON VEL ,I1/5EC 9;12. I 97b. ') %1.3 945.4 928.8 911 .7 893.8 875.3 8%.1 83&.3 815.7 794.4 772.3 

110lE FRACTIONS 
AR 0.00')28 0.00')29 0.00')30 0.00931 O.00~32 0.00932 0.00932 0.00932 0.00932 0.00932 0.00932 0.00932 0.00932 
CO 0.00004 0.00002 0.00002 O.oonOI 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
(02 0.000210 0.00027 0.00028 0.00029 0.00029 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.03545 0.03112 0.0210% 0.02:>02 0.019310 0.01&00 0.01298 0.01030 0.00798 O.OObOl 0.00438 0.00308 0.00207 
N02 0.00005 0.00005 0.0000':) 0.00004 0.00004 0.00004 0.00004 0.00003 0.00003 0.00003 0.00003 0.00002 0.00002 
N2 0.75943 0.7&282 0.71;578 0.71083& 0.77059 0.77253 0.77421 0.775104 0.77&85 0.777810 0.778109 0.77935 0.77985 
0 0.00;150 0.00&39 0.00415 0.0)02101 0.00157 0.00090 0.00049 0.00025 0.00012 0.00005 0.00002 0.00001 0.00000 
02 0.185;18 0.1')003 O. 1934~ 0.1%37 0.19382 0.20091 0.202&7 0.20415 0.20539 0.201042 0.2072b 0.20792 0.~0843 

CASE= 0 O/F= 0.0000 F/A= 0.00000 PERCENT FUEl= 0.0000 PHI= 0.0000 
P, ATM b.OOOO &.0000 b.OOOO &.0000 10.0000 b.OOOO b.OOOO &.0000 & .0000 10.0000 b.OOOO &.0000 &.0000 
P, PSIA 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 
T, DEG K 1500.0 1400.0 1300.0 1.200.0 1100.0 1000.0 900.0 800.0 700.0 1000.0 500.0 400.0 300.0 
T, OEG F 2240.3 2%0.3 1880.3 1700.3 1520.3 1340.3 11 &0.3 980.3 800.3 &20.3 440.3 2100.3 80.3 
RHO, Glee 1.4119-3 1.5128-3 1.&291-3 1.71049-3 1.')253-3 2.1179-32.3532-3 2.&473-3 3.0255-3 3.5298-3 4.2358-3 5.2947-3 7.05%-3 
M, t'10l1H 28.%5 28.%5 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 
CP, CALlIGllk; 0.2')3') 0.2898 0.28% 0.2815 0.2773 0.2730 0.2b81 0.2&210 0.25&9 0.2512 0.24101 0.2422 0.2402 
GAMI1A lSI 1.3044 1.3,02 1.31&1 1.3223 1 .3287 1.3357 1 .3440 1.35% 1.3&44 1.3757 1.38105 1.3952 1.3999 
SON VEl,M/SEC 749.4 725.& 700.8 &74.9 &47.7 &19.2 589.3 557.5 523.& 4810.8 44b.l 400.3 347.2 

1'10lE FRACTIONS 
AR 0.00'332 0.00932 0.00')32 0.00932 0.00')32 0.00932 0.00932 0.00932 0.00932 0.00932 0.00932 0.00932 0.00932 
CO2 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.00131 0.00078 0.00043 0.00021 0.00009 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00002 0.00001 0.00001 0.0000, 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.78023 0.78050 0.780&7 0.78078 0.78084 0.78087 0.78089 0.78089 0.78089 0.78089 0.78089 0.78089 0.78089 
02 0.20881 0.20908 0.209210 0.20937 0.20943 0.2094& 0.20948 0.20948 0.20949 0.2094'3 0.20949 0.2094'3 0.20'349 



ADD H20 III 

CASE= 0 OIF= 100 .0000 F/A= 0.01000 PERCENT FUEL= 0.'3<;01 PHI: 0.1465 
P, ATI'I 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
P, P51A 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 <;00.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 1160.3 'j80.3 800.3 620.3 440.3 260.3 80.3 
RHO, Gice 2.3534-3 2.5215-) 2.7155-3 2.q418-3 3.20Q2-3 3.5301-3 3.Q223-3 4.4126-3 5.0430-3 5.8835-3 7.0602-38.8253-3 1.1%1-2 
1'1, 110L IH 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 2'3.444 
CP, CAl!' G I 'n 0.2'3'33 0.2'34'3 0.2'306 0.2863 0.2820 0.2774 0.2723 0.2666 0.2606 0.2546 0.24'32 0.2448 0.3206 
GAI'\I'IA 151 1.2'374 1.3031 1.30'30 1.3150 1.3215 1.3285 1.3368 1.3466 1.3574 1.3688 1.37'3'j 1.38'j3 1.3048 
SON VEL, 111 SEC 747.4 723.6 "'38.'3 &73.0 645.'j 617.5 587.7 556. I 522.2 485.5 445.0 3'3'3.4 332.5 

"IOLE FRAC T 1016 
AR 0.00'323 0.00Q23 0.00'323 0.000 ,3 0.00'j23 0.00'323 0.00'j23 0.00'j23 0.00~23 0.00'323 0.00'323 0.00'323 0.00'323 
CO2 o ,'J208e 0.02088 0.02088 0.02068 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 
H20lL I (I.OiJOQQ 0. 1)0000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.01621 
H2O 0.01-=-J£:,1 Q.OI'1c2 0.01%d 0.01%2 0.01%2 0.01%2 0.01%2 0.0;%2 0.01%2 0.01%2 0.01%2 0.01%2 0.00341 
NO C .a01.~ 0.00072 0.0003'3 0.00020 0.0000'3 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
1102 (·.·jOOO;: 0.00001 O.CQOOI 0.')0001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
'.i2 i;.772£;2 0.'7287 0.77303 C.77313 0.7731'3 0.77321 0.77322 0.77323 0.77323 0.77323 0.77323 0.77323 0.i7323 
OH 1),000(1,,' 0.00001 ,) .00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 ( •. 17b4~ O.1 7 bbb 0.17&b2 0.ln93 0.17&'38 0.17701 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 

CASE= 0 O/F=IQO.OOOO F/A= 0.01000 PERCENT FUEL: 0.9901 PHI= 0.1465 
P, ATM 113.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
P, P'3IA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, OEG f' 2800.0 2700.0 2&00.0 2500.0 2400.0 2300 .0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1600.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3680.3 3500.3 3320.3 3140.3 2900.3 2780.3 2600.3 2420.3 
RHO, GICC I .8eO~-3 1.'3535-3 2.0312-32.1143-3 2.2038-3 2.3006-3 2.4058-3 2.520'j-3 2.6472-3 2.78&7-3 2.'3417-3 3.1148-3 3.30'35-3 
11, I·IOL fIT 28.805 28.854 28.88'3 28.915 28.934 28.946 28.954 28.%0 28.%3 28.%5 28.%6 28.%7 28.%7 
CP, CALIlG ", I 0.4316 0.4083 0.3886 0.3722 0.3588 0.3477 0.3386 0.330'3 0.3243 0.3185 0.3132 0.3083 0.3037 
GA1-111A lSI 1.2'25 1.2202 1.2282 1.23&0 1.2434 1.2505 1.2572 1.2635 1.2b94 1.2752 1.2808 1.28&3 1.2'319 
SOil VEL, 111 SEC 989.'3 '374.4 958.7 '342.6 '326.0 908.9 891.2 872.8 853.7 834.0 813.5 7'j2.3 770.3 

MOLE FRACTIONS 
AR 0.00918 0.00920 0.009dl 0.00'321 0.00'322 0.00922 0.00'j23 0.00923 0.00923 0.00923 0.00923 0.00923 0.00Q23 
co 0.001e5 0.00123 0.00078 0.00047 0.00027 0.00015 0.00008 0.00004 0.00002 0.00001 O.OOGOO 0.00000 0.00000 
CO2 0.018'32 0.01'357 0.02005 0.02037 0.02059 0.02072 0.02080 0.02084 0.02086 0.02087 0.02088 0.02088 0.02088 
H 0.00032 0.00018 0.00010 0.00005 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 O.OOO~O 0.00000 
H02 0.00003 0.00002 0.00002 0.000J2 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00023 0.00016 0.00011 0.00007 0.00004 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2O 0.015'j2 0.01674 0.01743 0.017'3'3 G.01845 0.01880 0.01'306 0.01'326 0.01'33'3 O. a 194Q 0.01'j55 0.01'358 0.01%0 
NO 0.03238 0.02840 0.0245'3 0.02100 0.01766 0.01461 0.01185 0.00941 0.0072'3 0.00550 0.00401 0.00281 0.00189 
NO? 0.00007 0.00006 0.00006 0.00006 0.00006 0.00005 0.00005 0.00005 0.00004 0.00004 0.00003 0.00003 0.00003 
112 0.752&8 O.755C37 0.75884 0.76133 0.76348 0.7b534 0.7&6'34 0.76831 0.70'340 0.77041 0.77119 0.77180 0.77227 
0 0.00551 0.00370 0.00241 0.00151 0.000'31 0.00052 0.0002'j 0.00015 0.00007 0.00003 0.00001 0.00000 0.00000 
OH 0.0063'3 0.0050'3 0.003'35 0.002'3'3 0.0021'j 0.001% 0.00107 0.00071 0.00045 0.00027 0.00015 0.00008 0.00004 
02 0.1%53 0.15%7 0.1624& 0.10493 0.1&710 0.lb8'38 0.17061 0.17201 0.17318 0.17416 0.174'j5 0.17557 0.17605 



ADD H20 III 

CASE= 0 O/F= 50.0000 F/A= 0.02000 PERCENT FUEl= 1.%08 PHI: 0.2~31 
P, ATM 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20 .000 20.000 
P, PSIA 2~3. ~ 2~3.~ 2~3.~ 2~3. ~ 2~3.~ 2~3. ~ 2~3.~ 2~3.~ 2~3.~ 2~3.~ 2~3. 'l 2~3.~ 293.'l 
T, DEG ~; 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 000.0 500.0 400.0 300.0 
T, DEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 1100.3 'l80.3 800.3 020.3 440.3 200.3 80.3 
RHO, G/CC 4.7072-3 5.0435-3 5.4314-3 5.8841-3 (,.41~0-3 7.000~-3 7.8454-3 8.8201-3 1. 0087-2 1.1708-2 1.4122-2 1.7(,52-2 2.444(,-2 
I~, 110l fIT 28.~70 28.~70 28.~70 28.'l70 28.~70 28.~70 28.'l70 28.970 28.%'3 28.'370 28.~70 28.'370 30.08'3 
CP, CAL II G I I K 1 0.3043 0.2'3'3'3 0.2'355 0.2'311 0.28(,5 0.2818 0.27('4 0.2704 0.2(,42 0.257'1 0.2522 0.2474 0.2')2(, 
GAI111A lSI 1.2'311 1.2%(, 1.3023 1.3083 I .3147 1.3218 1.3301 1.33'3'3 1.3508 I .3023 1.3737 1.3837 1.3124 
SON VEl,I1/SEC 745.5 721.8 0~7. I &71.3 (,44.3 015.'3 580.2 554.7 520.9 484.3 444.0 3'38.& 32'3.8 

MOLE FRAC T IONS 
AR 0.00~14 0.00'314 0.00'l14 0.00°'4 0.00'l14 0.00~14 0.00~14 0.00~14 0.00'114 0.00~14 0.00914 0.00'l14 0.00914 
CO2 0.0410& 0.0410& 0.0410& 0.041CO 0.0410(, 0.0410& 0.0410(, 0.0410& 0.0410& 0.0410& 0.0410& 0.0410& 0.0410& 
H201 11 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.03720 
H2O 0.0388(, 0.0388& 0.03881 0.03887 0.03687 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.001&7 
NO 0.00108 0.000(,5 0.0003& 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00002 0.00002 O.COOOI 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.7&517 0.7('53'l 0.7(,554 G.7&%3 0.7bS&8 0.7(,570 0.7,,571 0.7&571 0.7&571 0.7&572 0.7&572 0.7(,572 O. i&572 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.144(,4 0.14487 0.145(,2 0.14511 0.14517 O. 1451~ 0.14520 0.14521 0.14521 0.14521 0.14521 0.14521 0.14521 

CASE: 0 O/F: 50.0000 FIA: 0.02000 PERCENT FUEL: 1.%08 PHI: 0.2931 
P, ATI1 30.000 30.000 30.000 30.000 30.000 30 .000 30.000 30.000 30.000 30 .000 30.000 30.000 30.000 
P, PSIA 440.9 440.~ 440.'l 440.'l 440.~ 440.'l 440.~ 440.9 440.9 440.~ 440.~ 440.~ 440.9 
T, DEG ~: 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 I~OO.O 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 3800.3 3&80.3 3500.3 3320.3 3140.3 29,0.3 2780.3 2&00.3 2420.3 
RHO, Glee 3.7020-3 3.~077-3 4.0('2~-3 4.2291-3 4.4080-3 4.&01&-3 4.8121-3 5.0422-3 5.2'l4~-3 5.5740-3 5.S83~-3 ('.2301-3 &.&1%-3 
I~, NOl WT 28.812 28.85~ 28.894 28.~1~ 28.~30 28.~4~ 2S.%7 28.%2 28.%5 28.%7 28.%9 28.%~ 28.'l70 
CP, CALlIGIIKI 0.4340 0.4110 0.3~17 0.3757 0.3025 0.3518 O. 342~ 0.3354 0.32~0 0.3233 0.3181 0.3133 0.3087 
GAI'1I1A IS I 1.2'03 1.2179 1.2255 1.2330 1.2401 1.24(,8 1.2531 I .25~0 1.2(,4& 1.2700 1.2753 1.2805 1.2858 
SON VEl,I1/SEC 988.9 'l73.3 957.(, 'l41.4 924.8 907.5 8e~.7 871.2 852.0 832.2 811 .7 790.4 7&8.4 

~IOLE FRACT IONS 
AR 0.00~09 0.00911 0.00912 0.00'll3 0.00~13 0.00913 0.00914 0.00~14 0.00~14 0.00914 0.00'l14 0.00~14 O.00'l14 
CO 0.002~0 0.001'l1 0.00121 0.00073 0.00042 0.00023 0.00012 0.0000(, 0.00003 0.00001 0.00000 0.00000 0.00000 
CO2 O. 03794 0.03~00 0.03975 0.0402(, 0.040(,0 0.04080 0.04093 0.04100 0.04103 0.04105 0.0410(, 0.0410& 0.04100 
H 0.00029 0.00017 0.00009 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00004 0.00004 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2 0.00038 0.0002& 0.00017 0.00011 0.00007 0.00004 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2O 0.03435 0.03540 0.03&2& o .0%'l4 0.03749 0.037~0 0.03822 0.03844 0.038&0 0.03871 0.03878 0.03882 0.03884 
NO 0.02915 0.02555 0.02211 0.01889 0.0158'3 0.01314 0.0100& 0.00847 0.00(,57 0.004~5 0.003&1 0.00254 0.00170 
N02 O.OOOOS 0.00007 0.00007 0.00007 0.0000& 0.0000& 0.0000& 0.00005 0.00005 0.00004 0.00004 0.00003 0.00003 
N2 0.74&Q3 0.749'38 0.752(,1 0.754~0 0.75&87 0.75857 0.7&002 0.7(,12& 0.7&230 0.7&317 0.7&387 0.7(,442 0.7&485 
a 0.00352 0.00237 0.00154 0.000% 0.00058 0.00033 0.00018 0.00009 0.00005 0.00002 0.00001 0.00000 0.00000 
OH 0.00750 0.00591 0.00455 0.00342 0.00250 0.00177 0.00121 0.00080 0.00050 0.00030 0.00017 O.OOOO~ 0.00004 
02 0.12782 0.13025 0.13249 0.13452 0.13(,3& 0.1379~ O. 13~43 0.140(,7 0.14172 0.142(,0 0.14332 0.14388 0.14432 



ADO H20lL I 

CASE= 0 O/F= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.~12(' PHI= 0. 43% 
P, ATI1 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.S 587.8 587.8 
T, DEG ~ 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 (,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 11(,0.3 980.3 800.3 (,20.3 440.3 2(,0.3 80.3 
RHO, Glee ".1.4153-3 1.0088-2 1.08('4-2 I . 17b~-2 I .2839-2 1.4123-2 1.%".12-2 1 . 7(,54-2 2.017(,-2 2.3538-2 2.824(,-2 3.5307-2 4.".1918-2 
1'1, MOL IH 28.".172 28.<;]2 28.".172 28.".172 28.".172 28.".172 28.".172 28.".172 28.".172 28.".172 28.972 28.'l72 30.721 
CP, CALlIGIIKI 0.30~1 0.3047 0.3002 0.2".157 0.2910 0.28&0 0.2804 0.2742 0.2(,7/ 0.2(,12 0.2551 0.2499 0.2831 
GAI·n·IA 151 1.2852 1.2".105 1.2%1 1 . 3020 1.3084 1.3154 1.3238 1.333& 1.3445 1.3%1 1.3&78 1.3784 1.30&& 
SON VEL,I1/SEC 743.8 720.1 £'''.15.4 £'£'''.I.£' (,42.7 £,14.4 584.7 553.3 51".1.7 483.2 443.0 3".17.8 325.7 

1'10LE FRACT IONS 
AR 0.00".105 0.00905 0.00".105 0.00<11)5 0.00".105 0.00".105 0.00".105 0.00".105 0.00~05 0.00905 0.00".105 0.00".105 0.00905 
CO2 0.Ob08£' 0.0£'08& 0.0&08& 0.0&O6£' 0.0£'08& 0.0£,08£, 0.0£'08(, 0.0(,08(, 0.0(,08(, 0.0(,08& 0.0(,08& 0.0(,08(, 0.0(,08(, 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.05b~2 
H2O 0.05773 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.00082 
NO 0.000".15 0.00057 0.00031 0.0001& 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
1-102 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
1'12 0.7578£' 0.758Ob 0.7581~ G.75827 0.75831 0.75833 0.75834 0.75835 0.75835 0.75835 0.75835 0.75835 O. "5835 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.11350 0.11370 o .113b3 0.112".11 0.113% 0.113".18 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 

CASE= 0 O/F= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.".112(, PHI= 0.43% 
P, ATI1 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, DEG f: 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1(,00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2~,0.3 2780.3 2&00.3 2420 .. 1 
RHO, G/CC &.270&-3 &.5135-3 (,.7722-3 7.04~2-3 7.3474-3 7.(,700-3 8.020".1-3 8.4044-3 8.82%-3 9.2907-3 9.8073-3 1.0384-2 1.1034-:< 
11, MOL I-IT 28.814 28.8(,2 28.897 28.~22 28.~39 28.".151 28.".I5~ 28.%5 28.%8 28.970 28.~71 28.972 28.~72 
CP, CAlli G I IY. I 0.4382 0.4148 0.3952 0.37~1 0.3£'(,0 0.3554 0.3407 0.3395 0.3333 0.3277 0.3227 0.3180 0.3135 
GAl1MA I S I 1.2080 1.2155 1.2231 1.2303 1.2372 1.243(, 1.24".15 1 .2550 1.2003 1.2&53 1.2702 1.2752 1.2801 
SON VEL ,1'11 SEC 987. ~ 972.3 ~5b.5 ".140.3 923.(, ".10&.3 888.4 8(,9.8 850.(, 830.(, 810.1 788.7 7£'0.7 

~10LE FRACT IONS 
AR 0.00".100 0.00902 0.00".103 0.00904 0.00~04 0.00".105 0.00905 0.00905 0.00~05 0.00".105 0.00".105 0.00".105 0.00905 
CO O.003el 0.00250 0.00158 0.000".15 0.00055 0.00030 0.00015 0.00007 0.00003 0.00001 0.00001 0.00000 0.00000 
CO2 0.0%72 0.05812 0.05".112 0.05~80 0.0(,024 0.0(,051 0.0&0(,8 0.0&077 0.0(,081 0.0(,084 0.0&085 0.0&085 0.Ob08& 
H 0.0002& 0.00015 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00005 0.00004 0.00003 0.000J3 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2 0.00052 0.00035 0.00023 0.00014 0.00009 0.00005 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2O 0.052~0 0.05405 0.054".18 0.05572 0.0%30 0.0%74 0.05707 0.05730 0.05747 0.05758 0.057&5 0.05709 0.05772 
NO 0.025&3 0.02245 0.01'l43 0.010&0 0.013~7 0.011% 0.00938 0.00740 0.00578 0.00430 0.00318 0.00224 0.00150 
N02 0.00008 0.00007 C.00007 0.00007 0.0000& 0.00000 0.0000(, 0.00005 0.00005 0.00004 0.00004 0.00003 0.00003 
N2 0.74137 0.74420 0.74(,1,2 0.74870 0.75048 0.75200 0.75330 0.75440 0.75533 0.7%09 0.7%71 0.75721 0.75758 
a 0.00241 0.001&2 0.00105 0.000(,0 0.00040 0.00023 0.00013 0.0000& 0.00003 0.00001 0.00001 0.00000 0.00000 
OH 0.00770 0.00&04 0.004&4 0.00347 0.00253 0.0017".1 0.00122 0.00081 0.00051 0.00030 0.00017 O.OOOO~ 0.00004 
02 0.099% 0.10138 0.10313 0.10478 0.10&30 0.1070".1 0.108".12 O.lleoo 0.1 ;0".12 0.111(,".1 0.11232 0.11283 0.11321 



ADD H20 I l I 

CASE= 0 OIF: 20.0000 FIA: 0.05000 PERCENT FUEL: 4.7&19 PHI: 0.7327 
P, ATI1 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 (,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, GICC 1.1771-4 1.2&12-4 1 .3582-4 1.4714-4 1.&051-4 1.7[,57-4 1.9&18-4 2.2071-4 2.5224-4 2.9428-4 3.5313-4 4.4142-4 & .048&-4 
11, 1'IOl WT 28.97& 28.977 28.977 28.977 28.977 28.977 28.977 28.'l77 28.977 28.977 28. 'l77 28.977 29.780 
CP, CAUIG IIVI 0.3189 0.3141 0.30'l5 0.3047 0.2997 0.2943 0.2882 0.281& 0.274& 0.2&75 0.2&08 0.2547 1. 80 15 
GAI1MA lSI 1.2741 1.2793 1.2847 1.2905 1.2%8 1.3038 1.3122 1.3220 1 .3329 1 .3447 1.3508 1.3&84 1.1409 
SON VEL ,MISEC 740.5 71&.~ &'32.3 6&&.& 63').8 611.& 582. I 550.') 517.4 481.2 441.2 3%.3 309. I 

MOLE FRAC T IONS 
AR 0.00888 0.00888 0.00888 o.oopse 0.00888 0.00858 0.00898 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 
CO2 0.09932 0.09932 0.09932 0.09"32 0.09'332 0.09932 0.09932 0.09932 0.09932 0.09')32 0.09932 0.0,)'l32 0.09')32 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.021;% 
H2O 0.09438 0.09440 0.09441 0.09441 0.09442 0.09442 0.09442 0.09442 0.09442 0.09442 0.09442 0.09442 0.06745 
NO 0.000&5 0.0003') 0.00021 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.743&9 0.74383 0.74392 0.14397 0.74400 0.74402 0.74402 0.74403 0.74403 0.74403 0.74403 0.74403 0.74403 
OH 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.lIOOOO 
02 0.05301 0.05315 0.05324 0.05330 0.05333 0.05334 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 

CASE: 0 OIF: 20.0000 FIA: 0.05000 PERCENT FUEL: 4. lb19 PHI: '0.7327 
P, ATI1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14.7 \4.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 
T, DEG K 2800.0 2700.0 2600.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1600.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3680.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2600.3 2420.3 
RHO, GICC 1.2128-4 1.2715-4 1.3319-4 1.3944-4 1.4595-4 1 .5279-4 I . &007-4 1.6791-4 1 .7&43-4 1.8519-4 1.%15-4 2.0771-4 2.2070-4 
11, 110l WT 27.86& 28.169 28.415 28.605 28.743 28.837 28.897 28.933 28.954 28.%5 28.971 28.974 28.9lb 
CP, CAL /I G II f;1 0.8Q98 0.8003 0.7024 0.6106 0.5302 0.41;53 0.4171 0.3835 0.3&12 0.34&5 0.3365 0.3294 0.3237 
GAI·U·1A lSI 1.1444 1.1490 1.1503 1.16f,9 1.1807 1.1%6 1. 2130 1.2279 1.2403 1.2500 1.257& 1.2638 1.2692 
SON VEL,MISEC 91'.8 95b.9 937.Q 920.8 "05.4 890.8 8lb.3 8&0.8 844.0 825.7 806.0 785.2 7bJ.3 

HOLE FRACTIONS 
AR 0.00854 0.00864 0.00871 0.00877 0.00881 0.00884 0.0088& 0.00887 0.00888 0.00888 0.00888 0.00888 0.00888 
CO 0.03737 0.02853 0.020<11 0.01359 0.00840 0.00481 0.002% 0.00126 0.00057 0.00024 0.00009 0.00003 0.00001 
CO2 0.05815 0.06802 0.07699 0.08446 0.09012 0.09403 0.0%49 0.09792 0.09868 0.09Q05 0.09Q22 0.09928 0.OQ,)31 
H 0.00662 0.00394 0.00222 0.00119 0.00059 0.00028 0.00012 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00662 0.0048& 0.00339 0.00225 0.00141 0.00083 0.00047 0.00024 0.00012 0.00005 0.00002 0.00001 0.00000 
H2O 0.07069 0.071;80 0.08174 0.08558 0.08845 0.09050 0.091')3 0.09288 0.09350 0.09390 0.09413 0.0')427 0.Og4J5 
1'10 0.01848 0.015% 0.013&0 0.01144 0.00951 0.00782 0.00632 0.00502 0.00390 0.00294 0.00215 0.00151 0.00102 
N02 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.701;27 0.71531 0.72281 0.72876 0.73327 0.73653 0.73882 0.74040 0.74149 0.74226 0.74281 0.74321 0.7434') 
0 0.01258 0.0082') 0.00528 0.00326 0.00194 0.00111 0.000&0 0.00031 0.00015 0.00007 0.00003 0.00001 0.00000 
OH 0.02034 0.01631 0.01268 0.00956 0.00700 0.00497 0.00341 0.00225 0.00142 0.00085 0.00048 0.00026 0.00012 
02 0.05433 0.05333 0.05215 0.05113 0.05049 0.05028 0.05043 0.05080 0.05128 0.0517& 0.0521') 0.05254 0.05281 



ADO H20 I L I 

CASE= 0 OIF= Ib.[,[,[,7 FIA= 0.0[,000 PERCENT FUEL= 5.&&04 PHI= 0.e7~2 
P, A Tl1 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 2%0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 ~80.3 800.3 &20.3 440.3 2[,0.3 80.3 
RHO, GICC 3.531b-4 3.7838-4 4.074q-4 4.4145-4 4.8158-4 5.2~74-4 5.88&0-4 &.&218-4 7.%77-4 8.82~0-4 1 . 05~5-3 1.3244-3 1.~431-3 
11, 110L fIT 28. ~7~ 28.'37'3 28. 'J7q 28.'37q 28.'37~ 28.Q7'3 28.Q7'l 28.'l7Q 28.979 28.~7Q 28.'l7Q 28.,)7,) 31.8SQ 
CP, CALI I G I I K I 0.322'3 0.3183 0.3138 0.3090 0.3038 0.2'383 0.2920 0.2851 0.277'l 0.2706 0.2[,35 0.2571 0.7405 
GAI'1I1A 151 1 .2&~8 1.274[, 1.27Q7 1.2853 1.2915 1.2'385 1.30&') 1.31b6 1.327& I .33,)4 1.3517 1.3&37 1.1[,')') 
SOI~ VEL,I11SEC 73~ .2 715.5 &'30.') &[,5.2 &38.4 &10.4 580.~ 549.7 51&.4 480.2 440.4 3%.[, 302.5 

1'10LE FRACT IONS 
AR 0.00880 0.00880 0.00880 O.OOpso 0.00880 0.00850 0.00890 0.00880 0.00880 0.00880 0.00880 0.00880 0.00880 
CO2 0.11801 0.11801 0.11802 0.11&02 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.OQ124 
H2O 0.11221 0.11223 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.02100 
NO 0.00043 0.0002& 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.73[,84 0.7310,)4 0.7)700 0.73703 0.73705 0.7370[, 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 
OH 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.023&5 0.02374 0.02381 0.02384 0.0238[, 0.02387 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 

CASE= 0 OIF= 110.1010&7 FIA= 0.010000 PERCENT FUEL= 5. &&04 PHI= 0.8'Q2 
P, ATl1 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
P, PSIA 29.4 29.4 2').4 2'3.4 29.4 2Q.4 2'3.4 2'3.4 2'3.4 2'3.4 2').4 2'3.4 2'3.4 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'300.0 1800.0 1700.0 1&00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2000.3 2420.3 
RHO, Gice 2.431(,-4 2.54&2-4 2.&[,53-4 2.78~4-4 2.'31~2-4 3.05&1-4 3.2017-4 3.3585-4 3.52'30-4 3.7101-4 3.'3234-4 4. 1545-4 4.4144-4 
M, MOL WT 27. '334 28.2% 28.432 28.&11 28.745 28.83'3 28.'300 28.'337 28.'358 28.%~ 28.~74 28.')77 28.'378 
CP, CALIIG11Kl 0.8482 0.7051 0.10825 0.&031 0.530b 0.40'30 0.4209 0.38&& 0.31038 0.34')0 0.33'34 0.3327 0.3274 
GAI1MA !SI 1.1470 1.1513 1.1580 1.lb75 1.1801 1.1951 1.2110 1.2258 1.2381 1.2475 1.2540 1.2[,03 1.2&52 
SON VEL,MISEC '31'.7 ')57.3 .::138.3 '321.0 905.1 890.2 875.5 8&0.0 843.2 824.8 805.0 784. I 7[,2. I 

MOLE FRACT IONS 
AR 0.00848 0.0085& 0.008&3 0.008b'3 0.00873 0.0087& 0.00878 0.00879 0.0087'3 0.00880 0.00880 0.00880 0.00880 
CO 0.0415'3 0.03211 0.0233'3 0.015'35 0.01011 0.005'32 0.0031'3 0.00158 0.00072 0.00030 0.00011 0.00004 0.00001 
CO2 0.0721& 0.082710 0.0'3240 0.10057 0.10&% 0.11153 0.11450 0.11102& 0.11721 0.117b8 0.11788 O. 117~7 0.11800 
H 0.004~~ 0.002'3') 0.00170 0.000'32 0.0004& 0.00022 0.00010 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00753 0.0055~ 0.003')7 0.002~9 0.00172 0.00104 0.00059 0.00031 0.00015 0.00007 0.00003 0.00001 0.00000 
H2O 0.08%1 0.09548 0.10022 0.10391 0.10(,&7 O. 10Bb& 0.11001 0.110'30 0.11147 0.11181 0.11201 0.11213 0.1121'3 
NO 0.01454 0.01217 0.01003 0.00818 0.0010&1 0.00531 0.00424 0.00334 0.00258 0.001'35 0.00142 0.00100 0.000107 
N2 0.70320 0.71133 0.71814 0.723&1 0.72780 0.73083 0.732'33 0.73432 0.73523 0.73583 0.73&23 0.73b51 0.73071 
0 0.00701 0.00448 0.00277 0.001&5 0.000% 0.00053 0.0002'3 0.00015 0.00007 0.00003 0.00001 0.00000 0.00000 
OH 0.01710 0.01337 0.01015 0.00750 0.00540 0.00378 0.00257 0.00110'3 0.001010 0.00%4 0.00030 0.0001') 0.0000') 
02 0.0337& 0.031110 0.02858 0.02632 0.02457 0.02342 0.02281 0.022&3 0.02270 0.022'30 0.02313 0.02335 0.02352 



ADD H20 I L I 

CASE: 0 O/F= 14.&540 F/A= 0.%824 PERCENT FUEL= b.3882 PHI: 1.0000 
P, ATI'I 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 bOO.O 500.0 400.0 300.0 
T, OEG F 2240.3 20bO.3 1880.3 1700.3 1520.3 1340.3 IlbO.3 980.3 800.3 b20.3 440.3 2&0.3 80.3 
RHO, GICC 7.0033-4 7.51>81-4 8.1503-4 8.8290-4 9.0323-4 1.05%-3 1.1773-3 1.3244-3 1.513b-3 1 . lb59-3 2.11'.11-3 2.0489-3 3.9'174-3 
11, HOL WT 28.980 28.'181 28.'181 28.'181 28.'.181 28.'181 28.'181 28.'.181 28.'181 28.981 28.'181 28.'181 32.802 
CP, CAl! IG 11K I 0.32b8 0.3218 0.3171 0.3122 0.3071 0.3015 0.2951 0.2880 0.280& 0.2731 0.2&58 0.25'10 0.5130 
GAMMA lSI 1.21>59 1.2710 1.27&0 1.2814 1.2875 1.2'144 1.3027 1.3124 I .3234 1.3353 I .3477 1.3&00 1.1'105 
SON VEL, 111 SEC 738.1 714.5 b8'1.'1 bb4.2 b37 . 4 &0'.1.4 580.0 548.8 515.5 47'1.4 43'1.7 395.1 300.'1 

I'IOLE FRACTl ONS 
AR 0.00873 0.00873 0.00873 0.00P3 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 
CO 0.00001> 0.00002 0.00001 O.OOOGO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.1330'.1 O. 13314 0.13315 0.1311& 0.1331b 0.; 3311> 0.1331b 0.1331 I> 0.1331b 0.133;& 0.1331b 0.1331& 0.1331b 
H2 0.00002 0.00001 O.OOOOU 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.11&47 
H2O 0.12bb5 0.12bb7 0.12b&8 O. ; 2('b8 0.12b1>8 0.1?&b8 O.120b8 0.12bb8 0.12b1>8 0.12b1>8 0.121>&8 0.121>1>8 0.01021 
1'10 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 a .toOOoo 
1'12 0.7313'1 0.73142 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 
OH a .0000 I 0.00000 O.OOOGO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 C.OOOOO 0.00000 0.00000 
02 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CASE= a O/F= 14.1>540 F/A= 0.01;824 PERCENT FUEL= b.3882 PHI = 1.0000 
P, Am 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 
T, DEG f: 2800.0 2700.0 21>00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1"')0.0 1800.0 1700.0 IbOO.O 
T, DEG F 4580.3 4400.3 4220.3 4040.3 381>0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2E.00.3 2420.3 
RHO, G/ce 4.81>74-4 5.0'.103-4 5.3232-4 5.%77-4 5.825E.-4 b.09'.14-4 &.3'124-4 b.7084-4 7.051'1-4 7.4285-4 7.8447-4 8.3082-4 8.8287-4 
~I, 110L HT 27. '.158 28.194 28.392 28.554 28.1>82 28.779 28.850 28.8'1'1 28.933 28.'154 28.%7 28.974 28.'178 
CP, CAl! 0 G I I K I 0.781>1 0.7175 0.1>50'3 0.5884 0.531'3 0.4827 0.4415 0.4085 0.3830 0.3b38 0.34'1'1 0.3398 0.3324 
GAMI1A I S I 1.1515 1.155'3 1.11>20 1.1700 1.1798 1.1911 I .2034 1.2151:3 1.2277 1.2383 1.2473 1.2547 1.21>08 
SON VEL,11/SEC 97'3.2 '15'3.3 940.& '322.'1 %1>.0 88'1.7 873.5 857. I 840.0 822.0 802.8 782.4 lbO.8 

110LE FRACT I 01·6 
AR 0.00842 0.00850 0.00855 0.008&0 0.006&4 0.008b7 0.0081>9 0.00871 0.00872 0.00872 0.00873 0.00873 0.00873 
CO 0.04b12 0.03702 0.0281>5 0.02135 0.01528 0.01048 0.00b87 0.00428 0.00253 0.00141 0.00073 0.00035 0.00015 
CO2 0.08234 0.0'1253 0.10180 0.10'185 O. I 1f,51 0.12175 O.1256c} 0.12850 0.13041 0.1311>3 0.13237 0.13278 0.1329'1 
H 0.00377 0.00231 0.00131> 0.000"1> 0.00041 0.00021 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00858 a.oobbl> 0.0050& 0.00375 0.00271 0.001'10 0.00129 0.00085 0.00054 0.C0032 0.00018 0.00010 0.00005 
H2O 0.10510 0.11042 0.11473 0.11813 0.12073 0.1221>7 0.12407 0.12505 0.12570 0.121>12 0.121>38 0.121>53 0.12&b1 
NO 0.010% 0.00832 0.001>3& 0.00470 0.0033b 0.00231 0.00152 0.000% 0.00057 0.00033 0.00017 0.00008 0.00004 
N2 0.70033 0.70741 0.7133'3 0.71830 0.72219 0.72517 0.72735 0.7288'1 0.729'13 0.7305'1 0.730'1'1 0.73122 0.73133 
0 0.0031>1 0.00217 0.00124 0.000b7 0.00034 0.00011> 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 
OH 0.01328 0.01001 0.00729 0.00511 0.00345 0.00223 0.00138 0.00081 0.00045 0.00023 0.00011 0.00005 0.00002 
02 0.01788 O.014bl> 0.011% 0.00877 0.0%38 0.00445 0.002% 0.00188 0.00113 0.0001>4 0.00034 0.00017 0.00008 



ADD H20lL I 
AOo CISI 

CASE= 0 O/F= 14.2857 F/A= 0.07000 PERCENT FUEL= 6.5421 PHI= 1.0258 
P, ATI1 6.0000 6.0000 6.0000 6.0000 6.0000 6.0000 b.OOOO b.OOOO 6.0000 b.OOOO 6.0000 (,.0000 6.0000 
P, PSIA 88.2 88.2 88.2 88.2 a8.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 11 (,0.3 ~80.3 800.3 (,20.3 440.3 260.3 80.3 
RHO, G/CC 1.4057-3 1.50(, 1-3 1 .('21~-3 1.7571-3 1. ~1('8-) 2.1085-3 2.3428-3 2.(,357-3 3.0147-3 3.52(,5-3 4.2371-3 5 .2~77-3 8.0('~~-3 
11, MOL IH 28.83(, 28.836 28.836 28.83(, 28.836 28.83(, 28.836 28.837 28.8(,1 28.937 28.974 28.981 33.10'3 
CP, CAlIlG 11K I 0.3261 0.3226 0.3188 0.3146 0.3101 0.3052 O. 2~94 0.2'333 0.3026 0.2'304 0.2704 0.25<:17 0.4049 
GAMMA 151 1.2b79 1.271(, 1.2758 1.2804 1.28'>7 1.2916 1.29'30 1.3077 1.3053 1.3181 1.3423 1.358'3 1.2112 
SON VEL,I1/SEC 740.5 711>.5 [,91.5 bb5.b 638.(, 610.3 580.[, 549.2 513.0 47&.8 438.8 3'34.9 302.1 

MOLE FRACT IONS 
AR 0.008(,7 0.00867 0.008(,7 0.00&(,7 0.008(,7 0.008(,7 0.008(,7 0.00867 0.008(,8 0.00870 0.00872 0.00872 0.008b7 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00502 
CH4 0.00000 0.00000 O.oooou 0.00000 0.00000 0.00000 0.00000 0.00001 0.00042 0.00174 0.00238 0.00251 0.00000 
CO 0.00727 0.00(,92 0.00(,47 0.005'30 0.00517 0.00427 0.00321 0.00206 0.00088 0.000 \I 0.00000 0.00000 0.00000 
CO2 0.12840 0.1287(, 0.I?CJ21 O. ;2'378 0.13050 0.13141 0.13247 0.133(, I 0.13450 0.13430 0.13394 0.13385 0.130(,5 
H2 0.00278 0.00313 0.0035'2. 0.00415 0.00488 0.00578 0.00684 0.00793 0.00745 0.002CJ4 0.00054 0.00004 O.uOOOO 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.12405 
H2O 0.12(,30 0.12595 O. 125~O 0.12493 0.12420 0.12330 0.12224 0.12112 0.12085 0.12305 0.12431> 0.124b5 0.00503 
t-lH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00003 0.00003 0.00002 0.00001 0.00000 
N2 0.72&57 0.72(,57 0.72657 0.72(,57 0.72(,57 O.72f:Jr;.7 0.72b57 0.72659 0.7271~ 0.72911 0.73003 0.73022 0.72(,57 

CASE= 0 O/F= 14.2857 F/A= 0.07000 PERCENT FUEL= 6.5421 PHI = 1.0258 
P, ATM 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
P, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 117.0 147.0 147.0 147.0 
T, DEG ~ 2800.0 2700.0 2(,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'300.0 1800.0 1700.0 1(,00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 3860.3 3680.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, GICC I .2251-3 1.2787-3 1.3349-3 1.3941-3 1.4%9-3 1.5237-3 1.5~53-3 I . (,725-3 I .7508-3 1.8494-3 1.9523-3 2.0&71-3 2.1%3-3 
11, MOL IH 28. '48 28.329 28.47<:1 28.(,00 28.(,91 28.757 28.799 28.821 28.831 28.834 28.835 28.83& 28.83b 
CP, CAlIlG II~ I 0.(,888 0.b324 0.5778 0.5203 0.4787 0.4351 0.3%4 0.3('6b 0.3493 0.3407 0.33(,0 0.332(, 0.32CJ4 
GAMI1A 1$1 1.1bO(' 1.1(,(,1 1.1732 1.1822 I . I CJ33 1.20b(' 1.2221 1.2373 1.2481 1.2543 1.2583 1.2(, 14 1.2(,4(, 
SON VEL, 11/SEC '379.8 %1.3 943.7 927.0 911.0 8~5.8 881.0 805.8 848.5 829.0 808. I 78(,.3 7&3.8 

MOLE FRACTIONS 
AR 0.00847 0.00852 0.00857 0.008(,0 0.008(,3 0.008(,5 0.008(,(, 0.008(,7 0.008b? 0.008(,7 0.008(,7 0.008[,7 0.008b7 
CO 0.04032 0.032(,1 0.02581 0.02012 0.01500 0.01230 0.01015 0.00898 0.00844 0.00817 0.00798 0.00778 0.00755 
CO2 0.OCJ212 0.100&8 0.10818 0.114 :5 0.11939 0.12301 0.12535 0.12(,(,2 0.12721 0.12749 o . 127f.,'3 0.12789 0.12812 
H 0.00218 0.00135 0.00081 0.00047 0.00026 0.00014 0.00008 0.00004 0.00002 0.00001 0.00001 0.00000 0.00000 
H02 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00720 0.00571 0.00448 0.00352 0.00278 0.0022(, 0.001% 0.00184 0.00185 0.00195 0.0020CJ 0.00227 0.00250 
H2O 0.11279 0.11(,81 0.12004 0.12254 0.12441 0.12573 0.12&% 0.12(,98 0.12712 0.1270CJ 0.126'38 0.12(,81 0.12(,58 
NO 0.00857 0.00,,52 0.00475 0.00329 0.00213 0.00125 0.00%5 0.00028 0.00011 0.00003 0.00001 0.00000 0.00000 
t-l2 0.70494 0.7!054 0.71521 0.71897 0.7218& 0.723~5 0.72531 0.72(,05 0.72(,38 0.72(,51 0.72&55 0.72(,% 0.72&57 
0 0.00185 0.00107 0.00059 0.00030 0.00014 0.00006 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00984 0.00724 0.00512 0.0034(, 0.00222 0.00132 0.00072 0.00C35 0.00015 0.0000(, 0.00002 0.00001 0.00000 
02 0.01171 0.00895 0.00f.,43 0.00429 0.00257 0.00132 0.00054 0.00017 0.00004 0.00001 0.00000 0.00000 0.00000 



ADD CISI 
ADD H20 III 

CASE= 0 O/F= 12.5000 F/A= 0.08000 PERCENT FUEL= 7.4074 PHI= 1.1723 
P, ATH 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
P, PSIA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, G/CC 3.4179-3 3.&&20-3 3.9437-3 4.2724-3 4.0&09-J 5.1281-3 5.7179-3 &.51&0-3 7.5238-3 8.81&7-3 1.0594-2 I .3245-2 2.0&54-2 
~1, 110L fIT 28.04& 28.04& 28.04& 28.04& 28.047 28.053 28.152 28.51& 28.811 28.939 28.977 28.983 33.8% 
CP, CALI'GI In 0.3338 0.3313 0.3289 0.32&7 0.3250 0.3295 0.40&b 0.4310 0.34&7 0.2'198 0.2777 0.2&74 0.3475 
GAMI'IA 151 1.21;')5 1.2721 1.274& 1.2771 1.2792 1.2778 1.2452 1.237& 1.2754 1.3072 1.3301 1.3450 1.2202 
SON VEL, 1·11 SEC 751.4 72&.& 700.9 &74.0 b45.<j &15.4 575.3 537.3 507.& 474.7 43&.8 392.'1 29'1.& 

110LE FRACT IONS 
AR 0.0083& 0.0083& 0.0083& 0.0053& 0.0083[, 0.0083& 0.0083'1 0.00850 0.0085'1 0.00859 0.00852 0.00844 0.0083& 
C lSI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.004~3 0.01307 0.02234 0.0323& 
CH4 0.00000 0.00000 O.oooou 0.00000 0.00001 0.00011 0.00183 0.00832 0.01358 0.01354 0.00'183 0.00517 0.00000 
CO 0.04458 0.04258 0.04012 0.03707 0.0332& 0.02838 0.02027 0.007&7 0.00143 0.00012 0.00000 0.00000 0.00000 
CO2 0.10480 0.10&79 0.10925 0.; 1231 0.11&12 0.120'13 0.12784 0.13589 0.13844 0.13524 0.12'142 0.12341 0.11701 
H2 0.02015 0.02214 0.024[,0 0.027&4 0.0)141 0.0358& 0.03722 0.024&5 0.0105& 0.00300 0.00049 0.00003 0.00000 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.14024 
H2O 0.12200 0.12000 O. 117~5 0.1144'1 0.11070 0.10&03 0.101&4 0.10303 0.10812 0.11580 0.12474 0.13324 0.00191 
f1H3 0.00000 0.00000 0.00001 0.00001 0.00002 0.00005 0.00011 0.00015 0.00013 0.0000') 0.00004 0.00001 0.00000 
N2 0.70012 0.70012 0.70012 0.70012 0.70013 0.70028 0.70270 0.7117~ 0.71915 0.71909 0.71389 0.70735 0.70012 

CASE= 0 OIF= 12.5000 F/A: 0.08000 PERCENT FUEL= 7.4074 PHI= 1 .1723 
P, ATl1 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 293. '1 2')3.9 2')3.9 293.9 293.') 293. 'l 293. C) 293.9 2')3.9 2 jJ. 'l 293.9 293.9 2'13.9 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1"'00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 3%0.3 3&80 .3 3500.3 3320.3 3140 .3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/CC 2.420&-3 2.5187-3 2.&214-3 2.7299-3 2.8458-3 2.9708-3 3.10&5-3 3.2548-3 3.4177-3 3.5'177-3 3.7')7&-3 4.0210-3 4.2723-3 
M, 110L fiT 27.807 27.'101 27.%3 28.001 28.022 28.034 28.040 28.043 28.044 28.045 28.04'" 28.04& 28.04& 
CP, CALIIGllf'l 0.5545 0.4911 0.4391 0.4021 0.3783 0.3&39 0.3553 0.3499 0.34&2 0.3434 0.3409 0.3385 0.33&2 
GA~IMA IS I 1.1834 1.1%8 1.2121 1.22&4 1.2377 1 .2457 1.2511 1.2549 1.2578 1.2&02 1.2&25 1.2&47 1.2"'71 
SON VEL,M/SEC '1'15.3 'l81 .3 %8.0 954.1 'l38.8 921.8 903.4 883.9 8&3.& 842.5 820.8 798.4 775.3 

110LE FRACTIONS 
AR 0.00829 0.00832 0.00833 0.00834 0.00835 0.00835 0.0083& 0.0083& 0.0083& 0.0083& 0.0083& 0.0083& 0.0083 .. 
co 0.0&172 0.05815 0.05573 0.05417 0.05315 0.05241 0.05177 0.05112 0.05042 0.04%2 0.048&8 0.04755 0.04&21 
CO2 0.08639 0.09045 0.09321 0.0'1417 0.0%10 0.0%90 0.0'1758 0.0')824 0.098')5 0.0'1975 0.10070 0.10182 0.10317 
H 0.00207 0.00140 0.000'13 0.000&1 0.0003') 0.00024 0.00014 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 
H2 0.01293 0.01227 0.011'19 0.01201 0.01223 0.0125'1 0.0130& 0.013&3 0.01431 0.01511 0.01b05 0.01717 0.01852 
H2O 0.12412 0.12&% 0.1280'1 0.12891 0.12'122 0.12'l18 0.1288'1 0.12841 0.12779 0.12702 0.12&09 0.124,)7 0.123 .. 3 
no 0.003&8 0.00230 0.00132 0.00071 0.00035 0.0001& 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.&9233 0.&'1537 0.69740 0.&98&4 0.&9935 0.I>'l'l73 0.&9'193 0.70003 0.70008 0.70010 0.70011 0.70011 0.70012 
0 0.00057 0.00027 0.00012 0.00005 0.00002 0.00001 0.00000 0.09000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00571 0.00378 0.0023& 0.0013'1 0.00078 0.00041 0.00020 0.0000'1 0.00004 0.00002 0.00001 0.00000 0.00000 
02 0.00220 0.00114 0.00051 0.00020 0.00007 0.00002 0.00001 O.OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000 



L 

~ 

ADO CISI 
ADO H20 I LI 

CASE: 0 O/F= 11.1111 F/A= O.OCJOOO PERCENT FUEL= 8.2%CJ PHI= 1.318CJ 
P, AT11 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 
P, PSIA 440.9 440.<) 440.9 440.CJ 440.9 440.9 440. CJ 440.9 440.CJ 440.9 440.CJ 440.CJ 440.'3 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 1160.3 980.3 800.3 620.3 440.3 260.3 80.3 
RHO, G/ce 10.6%7-3 7. 1323- 3 7.6810-3 8.3218-3 9.0837-) 1 .0050-2 1.1389-2 1.3062-2 1.5067-2 1.71041-2 2.1191-2 2.9090-2 4.21'33-2 
11, HOL IH 27.311 27.312 27.312 27.314 27.331 27.48CJ 28.037 28.582 28.849 28.'351 28.981 31.827 34.622 
CP, CAlIlG 11K I 0.3404 0.3386 0.3371 0.3373 0.3517 0.4732 0.5588 0.4441 0.3425 0.29CJ1 0.2804 1.1544 0.3340 
GAMf1A 151 1.271') 1.2738 1.2754 1 .2761 1.2700 1.2285 1.2064 1.2297 1.2742 1.3057 1.3253 1.17')9 1.2162 
SON VEL, 111 SEC 762. I 736.8 710.5 &82.7 &51.CJ 609.& 567.4 534.CJ 507.0 474.3 436.0 351.1 2%.0 

HOLE FRACT IONS 
AR 0.00806 0.0080& 0.00807 0.005G7 0.00807 0.00812 0.00828 0.00837 0.00837 0.00833 0.0082& 0.0080CJ 0.0080& 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00827 0.01715 0.025;5 0.03461 0.05488 0.05778 
CH4 0.00000 0.00000 O.oooou 0.00003 0.00030 0.00311> 0.01311> 0.01882 O.OICJOO 0.011>63 0.01217 0.00153 0.00000 
CO 0.07&10 0.07307 0.06CJ3,) 0.06484 0.05880 0.04731 0.02488 0.006&4 0.00102 0.00008 0.00000 0.00000 0.00000 
CO2 0.08&02 0.08904 0.0')272 0.09721> 0.10312 0.1121>9 0.12838 0.13452 0.13113 0.12%6 0.11,)2CJ 0.10&1') 0.10433 
H2 0.03CJ45 0.04246 0.04612 G.05054 0.05548 0.0%06 0.04073 0.02114 0.00837 0.00233 0.00038 0.00001 O.uOOOO 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.08435 0.1533CJ 
H2O 0.11483 0.11181 0.108,4 0.10364 0.09817 0.09263 0.090CJ7 0.10102 0.11355 0.12368 0.13324 0.0&733 0.000CJ1 
HH3 0.00001 0.00002 0.00003 0.00005 0.00010 0.0001') 0.00025 0.0002'. 0.00019 0.00012 0.00006 0.00001 0.00000 
N2 0.(,7552 0.1>7553 0.67553 0.1>7557 0.1>7595 0.67983 0.1>9335 0.7009') 0.70123 0.6CJ801 0.6CJ198 0.677&0 0.(,7552 

CASE= 0 O/F= 11.1111 F/A= 0.09000 PERCENT FUEL= 8.2%9 PHI = 1.3189 
P, Am 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 537.8 587.8 587.8 587.8 
T, OEG K 2800.0 2700.0 21>00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1(,00.0 
T. OEG r 4580.3 4400.3 4220.3 4040.3 3860.3 JE,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2(,00.3 2420.3 
RHO, G/CC 4.7375-3 4.CJI98-3 5.1136-35.3211-3 5.5447-3 5.786CJ-36.0507-3 6.33')2-3 1>.1>564-3 7.0069-3 7.3%3-3 7.8314-3 8.3209-3 
1-1, 110L fIT 27.:12 27.250 27.274 27.289 27.299 27.304 27.308 27.309 27.310 27.311 27.311 27.311 27.311 
CP, CALIIGIIK I 0.4448 0.4139 0.3922 0.3775 0.3676 0.3610 0.3%4 0.3531 0.3505 0.3483 0.34G2 0.3442 0.3423 
GAI-I11A IS I 1.2169 1.2281 1.2375 1.2449 1.2504 1.2545 1.2577 1.2[,02 1.2623 1.2643 1.26(,2 1.21;81 1.2700 
SON VEL, fll SEC 1020.3 1005.9 9~0.4 973.8 951>.0 937.4 917.8 897.1> 876.7 855.1 833.0 810.1 786.5 

1'10LE FRACTIONS 
AR 0.00804 0.00805 0.00805 0.0080& 0.00806 0.00806 0.00806 0.0080b 0.00806 0.0080b 0.0080b 0.00806 0.00806 
CO 0.09283 0.0')160 0.0')065 0.08983 0.08905 0.0882(, 0.08739 0.08641 0.08529 0.OS3,)"! 0.08248 0.08071 0.07861 
CO2 0.01>86CJ 0.07015 0.07125 0.072'& 0.07298 0.07382 0.07470 0.07%9 0.07&82 0.07812 0.07%3 0.08140 0.08351 
H 0.00203 0.00141 0.000% 0.0001>4 0.00041 0.00025 0.00015 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 
H2 0.02490 0.02507 0.02543 0.02594 0.02657 0.02731 0.0281[, 0.02CJ14 0.03021> 0.03156 0.03307 0.03485 0.03b94 
H2O 0.121>34 0.12724 0.12761 0.1275CJ 0.12727 0.12673 0.12&00 0.1250CJ 0.12400 0.12272 0.12122 0.11'144 0.11734 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 
NO 0.0013& 0.0007CJ 0.00043 0.00023 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.6723') 0.[,73[,1 0.6743') 0.67487 0.1>751& 0.67533 0.67542 0.1>7547 0.1>7550 0.b7551 0.67552 0.b7552 0.67552 
0 0.00015 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.002% 0.00188 0.00114 0.0001>1> 0.00037 O.OOOICJ O.OOOOCJ 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 
02 0.00031 0.00014 0.0000(, 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 



ADD CISI 
ADD H20 III 

CASE: 0 OfF: 10.0000 F I A: O. 10000 PERCENT FUEL: 9.0909 PHI: 1.4&S4 
P, ATl1 SO.OOO SO.OOO 50.000 SO.OOO 50.000 50.000 50.000 50.000 50.000 50,000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, DEG f: 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 SOO.O 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, GICC 1.0817-2 1.15'30-2 1.2483-2 1 .3532-2 1.483'3-2 1.&&&0-2 1.90&2-22.1821-2 2.5133-2 2.'3409-2 3.5322-2 :'.1271-2 7.1781-2 
1'1, I~OL IH 2&.&27 2&.&28 2&.&32 2&.&50 2&.788 27.341 28.IS5 28.10,49 28.873 28.959 28.984 33.&57 35.341 
cp, CALIIG))KI 0.34&0 0.3449 0.34S7 0.3&05 0.4&84 0.&4&2 0.5944 0.4209 0.3373 0.3002 0.2835 0.7&53 0.3332 
GAI~f1A 15) 1.27S1 1.27&5 1.2770 1.2712 ) .2359 1. )983 ) .1954 1.23&4 1.2755 1.3028 ) .3202 ). )804 ) .2081 
SON VEL,HISEC 772.8 747.0 7)9.9 &89.9 &49.& &03.& 5&3.7 535.8 507.0 473.7 435.2 341.5 292.0 

110LE CRACT IONS 
AR 0.00779 0.00779 0.00779 0.00750 0.00784 0.00800 0.00812 0.00815 0.00815 0.00810 0.00802 0.00780 0.00779 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0140& 0.02733 0.03559 0.043~3 0.0542& 0.08049 0.08148 
CH4 0.00000 0.00001 O.OOOO~ 0.00037 0.00291 0.01325 0.02110 0.02312 0.02277 0.01984 0.01470 0.00053 0.00000 
(0 0.10312 0.09%5 0.0,)518 0.08941 0.07883 0.05448 0.02082 0.00494 o.ooon 0.0000& 0.00000 0.00000 0.00000 
CO2 0.07087 0.07443 0.07878 0.0843& 0.09331 O. ) 1092 0.12541 0.12,,68 0.12283 0.1170') 0.11015 0.0')314 0.09251 
H2 0.05978 0.Ob329 0.0&745 G.07197 0.07311 0.05930 0.03&03 0.017'l7 0.00703 0.00195 0.00032 0.00001 O.l'OOOO 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.127% O.IE-510 
H2O 0.10579 0.10225 0.0'l7'-,7 0.0')283 0.08733 0.08374 0.0'l392 0.108&5 0.12028 0.13037 0.140b7 0.03717 0.00052 
NH3 0.00004 0.0000& 0.00009 0.00015 0.0002& 0.00035 0.00035 0.0003) 0.00024 0.0001& 0.00008 0.00000 0.00000 
N2 0.&52[,1 0.[,52&2 0.652&8 0.[,5311 0.&%43 0.&&'l95 0.[,801') 0.&8283 0.&8235 0.&7851 0.,,7179 0.&532') 0.&52(,0 



CASE: 0 O/F: 0.0000 F/A= 0.00000 PERCENT FUEl= 0.0000 PHI= 0.0000 
P, AnI 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
P, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 
T, DEG ~ 2800.0 2700.0 2E.00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'300.0 1800.0 1700.0 IE.OO.O 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3E.80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/ce 1.2%0-) I .3041- 3 1.3555-) 1.4105-3 1.4&'3'3-3 1.5342-3 1.E.042-3 1.E.807-3 1.7&48-3 1.8578-3 1.%10-3 2.07b4-3 2.20&1-3 
11, 110l J.IT 28.858 28.893 28.'318 28.'33& 28.'347 28.955 28.959 28.%2 28.%4 28.%4 28.%5 28.%5 28.%5 
CP, CAL/IG I lit" I 0.4018 0.3830 0.3&74 0.354& 0.3441 0.3355 0.3283 0.3221 0.31b? 0.3117 0.3070 0.3025 0.2982 
GAMI1A ~ S 1 1.2247 1.2323 1.2397 1.2458 1.2535 1.2599 1.2558 1.2715 1.2770 1.2824 1.2878 1.2933 1.2988 
SON VEL ,I'I!SEC 994.0 '378.5 %2.7 94&.4 929.& 912.2 894.2 875.5 85&.3 83&.3 815.7 794.4 772.3 

110lE FRACTIONS 
AR 0.00'32'3 0.00930 0.00931 0.00931 0.00Y32 0.00'332 0.00932 0.00932 0.00932 0.00932 0.00932 0.00'332 0.00'332 
CO 0.00003 0.00002 0.00001 0.00"1)1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.00027 0.00028 0.00029 0.00029 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.03558 0.03120 0.02700 0.02?04 0.01'337 0.01&01 0.01298 0.01030 0.00798 O.OOE.Ol 0.00438 0.00308 0.00207 
N02 0.0000& 0.0000& O.OOOOb 0.0000& 0.00005 0.00005 0.00005 0.00004 0.00004 0.00004 0.00003 0.00003 0.00002 
112 0.710020 0.7&334 0.7bb12 0.70857 0.77073 0.77251 0.77425 0.775105 0.77b8b 0.77785 0.778E.~ 0.77935 0.77~85 
0 0.0073~ 0.004% 0.00322 0.00202 0.00122 0.00070 0.00038 0.00020 0.00010 0.00004 0.00002 0.00001 0.00000 
02 0.18718 O. I ~084 O. 1'33~'3 G.I%70 0.19'302 0.20102 0.20272 0.20418 0.20540 0.20&42 0.20725 0.20792 0.<'J843 

CASE= 0 O/F= 0.0000 F/A= 0.00000 PERCENT FUEL= 0.0000 PHI= 0.0000 
P, Am 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
P, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 ,,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 2050.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 (,20.3 440.3 2&0.3 80.3 
RHO, G/ce 2.3532-3 2.52i3-3 2.7152-3 2.9415-3 3.2089-3 3.52~8-3 3.9220-3 4.4122-3 5.042&-3 5.8830-3 7.05%-3 8.8245-3 1.171010-2 
M, l'IOl m 28.%5 28.%5 28.%5 28.%5 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 
CP, CALlIG 11K 1 0.2<j3~ 0.28'38 0.28% 0.2815 0.277 3 0.2730 0.2b81 0.2&2& 0.2510'3 0.2512 0.24101 0.2422 0.2402 
GAI111A 151 1.3044 1.3102 1.31bl 1.3223 1.3287 I .3357 1.3440 1.35310 1.3544 1.3757 1.38b5 1.3952 1.3999 
SON VEL ,1'11 SEC 74~.4 725.0 700.8 b74.9 b47.7 &1"1.2 '>8'3.2 557.5 523.& 4810.8 44& .1 400.3 347.2 

MOLE FRACT IONS 
AR 0.00')32 0.00932 0.00')32 0.00932 0.00<)32 0.00~32 0.00')32 0.00932 0.00'332 0.00932 0.00'332 0.00932 0.00'332 
CO2 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.00131 0.00078 0.00043 0.00021 0.00009 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.78023 0.78050 0.780E.7 0.78078 0.78084 0.78087 0.7808'3 0.7808'3 0.7808'3 0.78089 0.7808') 0.78089 0.7808~ 
02 0.20881 0.20908 0.20'321', 0.20'337 0.20943 0.20'345 0.20'348 0.20'348 0.20949 0.20'349 0.20,)4'3 0.20')49 0.20949 



ADD H20 III 

CASE: 0 O/F:IOO.OOOO F/A: 0.01000 PERCENT FUEL: 0.9901 PHI: 0.14&5 
P, Am 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
P, PSIA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, DEG Y 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, Glce 3.5301-3 3.7823-3 4.0732-3 4.4127-3 4.8138-3 5.2952-3 5.8835-3 &.&190-3 7.5&45-3 8.8253-3 1.0590-2 I .3238-2 1.7%2-2 
M, 110L I-IT 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 29.479 
CP, CALli G I I K I 0.29~2 0.294~ 0.290& 0.28&3 0.2820 0.2774 0.2723 0.2&&& 0.2&0& 0.254& 0.2492 0.2448 0.2%& 
GAI111A 151 I .2~74 1.3031 1.3090 1.3150 1.3215 1.3285 1.33&8 1.34&& I .3574 1.3&88 1.3799 1.38'33 1.3225 
SON VEL,MISEC 747.4 723.& &98.'3 &73.0 &45.9 b17.5 587.7 55&.1 522.2 485.5 445.0 3'39.4 334.5 

l'lOLE FRACT IONS 
AR 0.00~23 0.00923 0.00'323 0.00"''23 0.00923 0.00923 0.00923 0.00923 0.00~23 0.00923 0.00923 0.00923 0.00923 
CO2 0.02088 0.02088 0.02088 0.02068 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 
H20lLI O.OOOG:] 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.llOOOO 0.00000 0.00000 0.00000 0.01735 
H2O 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.00227 
NO 0.00120 0.00072 0.0003'3 0.00020 0.0000'3 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.772&2 0.77287 0.77303 G.77313 0.77318 0.77321 0.77322 0.77323 0.77323 0.77323 0.77323 0.77323 O. i7323 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.171>41 0.17&&& 0.17(,62 O. 17('~3 0.17&98 0.17701 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 

CASE: 0 O/F=IQO.OOOO F/A: 0.01000 PERCENT FUEL: 0.9901 PH I: 0.14&5 
P, ATM 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 2~3. '3 2~3.9 2'33.9 293.'3 293.'3 2~3. 9 293.9 293. ~ 2~3.'3 293.9 293.~ 293.9 293.9 
T, DEG ~: 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2~oO.3 2780.3 2&00.3 2420.3 
RHO, Glee 2.50~0-3 2.&058-3 2.7090-3 2.81~&-3 2.9388-3 3.0(,77-3 3.2080-3 3.3&13-3 3.52'37-3 3.7157-3 3.'3223-3 4.1531-3 4.4127-3 
11, HOL WT 28.824 28.8&& 28.8~8 28.921 28.'337 28.'348 28.'35& 28.%1 28.%3 28.%5 28.%(, 28.%7 28.%7 
cp, eALIIGII~:1 0.4217 0.4009 0.3832 0.3(,84 0.3%2 0.34&0 0.3375 0.3302 0.3239 0.3183 0.3131 0.3083 0.3037 
GAI·n·IA IS I 1.2'5& 1.2230 1.2305 1.2378 1.2449 1.251& 1.2579 1.2&39 1.2&97 1.2754 1.2809 1.28&4 1.2919 
SON VEL, I'll SEC 990.'3 <375.2 959.4 ~43.2 '32&.5 ~09.3 891.4 872.9 853.8 834.0 813.5 792.3 770.3 

MOLE FRAC T IONS 
AR 0.00'31'3 0.00920 0.00921 0.00922 0.00922 0.00923 0.00'323 0.00923 0.00923 0.00~23 0.00923 0.00923 0.00923 
co 0.001e2 0.00107 0.000&8 0.00041 0.00024 0.00013 0.00007 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 
CO2 0.0191& 0.01'374 0.0201& 0.02044 0.020&2 0.02074 0.02081 0.02084 0.0208(, 0.02087 0.02088 0.02088 0.02088 
H 0.0002& 0.00015 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00003 0.00003 0.00002 0.000J2 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00020 0.00014 0.00009 0.0000& 0.00004 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2O 0.01&18 0.01695 0.01759 0.01811 0.01853 0.01885 0.01910 0.01928 0.01941 0.01950 0.01955 0.01959 0.01%1 
NO 0.03243 0.02843 0.024&1 0.02101 0.017&7 0.014(,1 0.01185 0.00941 0.00729 0.00550 0.00401 0.00281 0.00189 
N02 0.00008 0.00007 0.00007 0.00007 0.0000& 0.0000& 0.0000(, 0.00005 0.00005 0.00004 0.00004 0.00003 0.00003 
N2 0.75315 0.7%30 0.7590& 0.7&147 0.76357 0.7&540 0.7&&'38 0.7&833 0.7&947 0.77041 0.77119 0.77180 0.77227 
0 0.00478 0.00321 0.00209 0.00131 0.00079 0.00045 0.00025 0.00013 0.0000& 0.00003 0.00001 0.00000 0.00000 
OH O.OObOO 0.00477 0.On3(,<j 0.0027'3 0.00204 0.00145 0.00100 0.000&& 0.00041 0.00025 0.00014 0.00007 0.00004 
02 0.15b~3 0.15'39b 0.162(,& 0.1650& 0.1(,718 0.1(,904 0.170&4 0.17202 0.1731~ 0.1741& 0.17495 0.17557 0.17&05 



ADO H20 I LI 

CASE= 0 O/F= 50.0000 F/A= 0.02000 PERCENT FUEL: 1.%08 PHI: 0.2~31 
P, ATM 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 
p, PSIA 440.~ 440.~ 440.~ 440.~ 440.9 440.~ 440.~ 440.9 440.~ 440.~ 440.~ 440.~ 440.~ 
T, OEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 &00.0 500.0 400.0 300.0 
T, OEG F 2240.3 20bO.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, Glee 7 .Ot.0~-3 7.%53-3 8.1472-38.82&1-3 ~.&285-3 1.0591-2 1.17&8-2 I .323~-2 1.5130-2 1.7&52-2 2. 1183-2 2.&478-2 3.&&8~-2 
11, HOl fIT 28. ~70 28.970 28.970 28.970 28.~70 28.970 28.970 28.970 28.%9 28.~70 28.~70 28.~70 30.10E. 
ep, CAlIIGIIKI 0.3042 0.29~~ 0.2955 0.2~11 0.28&5 0.2818 0.27&4 0.2704 0.2&42 0.257~ 0.2522 0.2474 0.280~ 
GAI'1I1A lSI 1.2911 1.2%& 1.3023 1.3083 I .3147 1.3217 I .330 I I .33~~ 1.3508 1.3&23 1.3737 1.3837 I. 3219 
SON VEL ,111 SEC 745.5 721.8 &~7. I &71.3 &44.3 E.15.~ 58E..2 554.7 520.') 484.3 444.0 398.& 330.~ 

MOLE FRACTIONS 
AR 0.00~14 0.00~14 0.00~14 0.00Q'4 0.00~14 0.00914 0.00~14 0.00')14 0.00Q14 0.00')14 0.00~14 0.00')14 0.00914 
CO2 0.0410& 0.041% 0.041% 0.0410& 0.0410& 0.0410& 0.0410& 0.0410& 0.041% 0.0410& 0.0410& 0.041% 0.0410E. 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O. ')0000 0.00000 0.00000 0.00000 0.0377& 
H2O 0.0388& 0.038% 0.03881 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.0011 I 
NO 0.00108 0.000&5 0.0003& 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.7(:,517 0.7&539 0.7&554 G.7&%3 0.7&%8 0.7&570 0.7&571 0.7E.571 0.7&571 0.7&571 0.7&572 0.7&572 O. iE.572 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.144&4 0.14487 0.14502 0.14511 0.1451& O. 1451~ 0.14520 0.14521 0.14521 0.14521 0.14521 0.14521 0.14521 

CASE= a O/F: 50.0000 F/A= 0.02000 PERCENT FUEL: 1.%08 PHI: 0.2~31 
P, ATI1 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587 .. 8 587.8 587.8 587.8 587.8 587.8 587.8 
T, OEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 IE.OO.O 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2'»0.3 2780.3 2&00.3 2420.3 
RHO, G/CC 5.0190-3 5.2125-3 5.4187-3 5.&398-3 5.8780-3 &.1359-3 &.41&4-3 &.7231-3 7.0&00-3 7.4320-3 7.8452-3 8.30&8-3 8.82&1-3 
M, 110L fIT 28.82~ 28.871 28.~02 28.924 28.,)40 28.951 28. ~58 28.%3 28.%& 28.%8 28.%~ 28.%~ 28.~70 
CP, CALI I G I I~. I 0.4245 0.4039 0.38&5 0.3720 0.3&00 0.3501 0.3418 0.3348 0.328& 0.3231 0.3180 0.3132 0.3087 
GA11MA 15 I 1.2' 33 1.2205 1.2277 I .2347 I. 24 14 I .2478 1.2537 1.25')4 1.2E.49 1.270 I 1.2754 1.280& 1.2858 
SON VEL ,111 SEC 98~.8 974.2 958.3 ~42.0 ~25.2 ~07. ~ 88~.~ 871.3 852. I 832.3 8 II .7 790.4 7&8.4 

~IOLE FRACTI ONS 
AR 0.00910 0.009 " 0.00912 0.00~13 0.00~13 O.00~14 0.00~14 0.00914 0.00')14 0.00914 0.00~14 0.00~14 0.00~14 
CO 0.002~4 0.001&7 0.00105 0.000&3 0.0003& 0.00020 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 
CO2 0.03833 0.03~2& 0.03992 0.04037 0.040&& 0.04084 0.040~4 0.04100 0.04104 0.04105 0.0410& 0.0410& 0.041% 
H 0.00024 0.00013 0.00007 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00005 0.00004 0.00003 0.000J3 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2 0.00033 0.00023 0.00015 0.00009 0.000% 0.00003 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2O 0.034&') 0.03%& 0.03&45 0.03709 0.0375~ 0.03797 0.0382& 0.03847 0.038&2 0.03872 0.03878 0.03882 0.03885 
NO 0.02~18 0.02557 0.02213 0.0188~ 0.0158~ 0.01314 0.010&7 0.00847 0.00&57 0.004~5 0.003&1 0.00254 0.00170 
N02 0.00009 0.00008 0.00008 0.00008 0.00007 0.00007 0.0000& 0.0000& 0.00005 O.OOOO~. 0.00004 0.00004 0.00003 
N2 0.74738 0.7502') 0.75282 0.75503 0.7%% 0.758&2 0.7&005 0.7&128 0.7&231 0.7&317 0.7&387 0.7&443 0.7&485 
a 0.00305 0.00205 0.00133 0.00084 0.00050 0.00029 0.0001& 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 
Of! 0.00702 0.00553 0.00425 0.0031~ 0.00233 0.001&5 0.00113 0.00074 0.00047 0.00028 0.0001& 0.00008 0.00004 
02 0.12801 0.13040 0.13259 0.134&0 0.13&41 0.13803 O. 13')45 0.14C&8 0.14173 0.142&0 0.14332 0.14388 0.14432 



AOD H20 III 

CASE= 0 O/F= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.9126 PHI= 0.43% 
P, AT11 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, OEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 IlbO.3 980.3 800.3 620.3 440.3 260.3 80.3 
RHO, Gice I . 1769-2 1.2&10-2 1.3580-2 I .4711-2 I. &049-2 1.7654-2 1.9&15-2 2.20&7-2 2.5219-2 2.9423-2 3.5307-2 4.4&40-2 &.2408-2 
11, 110L fIT 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.'372 28.'372 2'3.304 30.7210 
CP, CAL" G " K I 0.30'31 0.3047 0.3002 0.2'357 0.2910 0.28&0 0.2804 0.2742 0.2677 0.2612 0.2551 0.7311 0.2797 
GAl1t-1A I S I 1.2852 1.2905 1.2%1 1.3020 1.3084 1.3154 1.3238 1.3336 1.3445 1.35&1 1.3678 1.2268 1.30'33 
SON VEL, MI SEC 743.8 720. I 6'35.4 6&9.6 642.7 614.4 584.7 553.3 519.7 483.2 443.0 373. I 321>.0 

MOLE FRACT IONS 
AR 0.00'305 0.00'305 0.00'305 0.00"'05 0.00'305 0.00%5 0.00'305 0.00'305 0.00"05 0.00'305 0.00'305 0.00'305 0.00'305 
CO2 0.01>081> 0.01>081> 0.01>081> 0.Ob061> 0.01>086 0.01>081> 0.01>081> 0.01>081> 0.01>086 0.01>081> 0.01>081> 0.01>081> 0.01>08& 
H201L' 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.1l0000 0.00000 0.00000 0.011"34 0.0570'3 
H2O 0.05773 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.041>40 0.0001>5 
NO 0.000'35 0.00057 0.00031 0.0001& 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.75786 0.75801> 0.7581'3 0.75827 0.75831 0.75833 0.75834 0.75835 0.75835 0.75835 0.75835 0.75835 O. ',5835 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.11350 0.11370 0.113b3 0.11391 0.113% 0.11398 0.11399 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 

CASE= 0 O/F= 25.0000 F/A= 0.04000 PERCENT FUEL= 3.841>2 PHI: 0.58&2 
P, ATM 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 C.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, DEG Y. 2800.0 2700.0 21>00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 I~OO.O 1800.0 1700.0 1600.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 381>0.3 31>80.3 3500.3 3320.3 3140.3 2'300.3 2780.3 2600.3 2420.3 
RHO, G/ce &.0381>-5 &.3388-5 1>.1>4&5-5 &.'31>32-5 7.2~15-5 7.1>355-5 8.0007-58.3'331-5 8.81'37-5 '3.2880-5 '3.801>3-5 1.0384-4 1.1034-4 
M, MOL WT 27.74~ 28.088 2S.3&0 28.5&'3 28.71~ 28.821 28.88& 28.'326 ?8.94'3 28.%1 28.%8 28.'371 28.'373 
CP, CAL/lGII~" 0.'35'31 0.8443 0.7330 0.&303 0.5421 0.4720 0.4203 0.3843 0.3&02 0.3443 0.3334 0.325& 0.31% 
GAI111A IS I 1.1'-21 1.14&5 I. 153~ I. 11>47 1.178'3 1.1954 1.2121> 1.2284 1.2417 1.2524 1.21>08 1.2&77 1.2737 
SON VEL, MI SEC 978.'3 957.3 937.8 ~20.5 '305.0 890.& 876.3 8&1. I 844.6 826.5 807. I 78&.4 764.7 

110LE FRACT IONS 
AR 0.0085'3 0.0081>9 0.00878 0.00884 0.0088'3 0.00892 0.00894 0.008'35 0.008% 0.008% 0.008'37 0.008'37 0.008'37 
CO 0.03305 0.02582 0.01855 0.01237 0.0071>5 0.00438 0.00233 0.00114 0.00052 0.00021 0.00008 0.00003 0.00001 
CO2 0.04333 0.051'3'3 0.0&002 0.01>678 0.071'32 0.07547 0.07770 0.07'300 0.07%8 0.08002 0.08017 0.08024 0.08021> 
H 0.00878 0.00525 0.002~8 0.0015'3 0.00080 0.00037 0.0001& 0.0000& 0.00002 0.00001 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 O.OOOJI 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00583 0.00433 0.00304 0.00202 0.00127 0.00075 0.00042 0.00022 0.00011 0.00005 0.00002 0.00001 0.00000 
H2O 0.051&1 0.05777 0.01>283 0.0&680 0.01>'37'3 0.07197 0.0734'3 0.07453 0.07522 0.075&1; 0.075'33 o .Olb08 0.071>17 
NO 0.02172 0.01~11 0.011>54 0.01410 0.01184 0.0097'3 0.00795 0.00632 0.004'31 0.00370 0.00270 0.001'30 0.00128 
N02 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.70848 0.71857 0.721>~3 0.73355 0.73858 0.74225 0.7448& 0.741>70 0.74800 0.748'33 0.74%0 0.75009 0.75045 
0 0.02088 0.01400 0.00'30& 0.005&& 0.00340 0.00195 0.00107 0.00055 0.00027 0.00012 0.00005 0.00002 0.00001 
OH 0.0223'3 0.01838 0.01455 0.01113 0.00823 0.00588 0.00405 0.0021>8 0.001&'3 0.00102 0.00058 0.00031 0.00015 
02 0.07483 0.07&% 0.071>71 0.07714 0.0771>2 0.07821> 0.07902 0.07~83 0.0301>2 0.08131 0.08190 0.08236 0.08271 



ADO H20 I L I 

CASE= 0 O/F= 20.0000 F/A= 0.05000 PERCEIH FUEL= 4.7('1~ PHI= 0.7327 
P, ATI1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 
T, DEG k 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 (,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 11 &0.3 ~80.3 800.3 1020.3 440.3 2&0.3 80.3 
RHO, Glec 2.3542-4 2.5224-4 2.71&4-4 2.~428-4 3.2103-4 3.5313-4 3.~237-4 4.4141-4 5.0448-4 5.8855-4 7.0&27-4 8.8283-4 1.2548-3 
11, 110L fIT 28.<;7& 28.<;77 28. ~77 28.<;77 28. ~77 28. ~77 28. ~77 28. ~77 28.~77 28. g77 28. ~77 28.977 30.88g 
CP, CALIIGI IK I 0.3187 0.3141 0.30~4 0.3047 0.2'l~7 0.2943 0.2882 0.281& 0.274& 0.21075 0.2&08 0.2547 0.~880 
GAI111A lSI 1.2743 1.2794 1.2847 I .2~05 1.2%8 1.3038 1.3122 1.3220 1.332g I .3447 1.35&8 1.3&84 1.15% 
SON VEL ,I1/SEC 740.& 71&.~ /o~2.3 10&10.& b3~.8 &11.10 582.1 550.~ 517.4 481.2 441.2 3%.3 3010.0 

110LE FRACT IONS 
AR 0.00888 0.00888 0.00888 0.00P98 0.00888 0.00868 0.00898 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 
CO2 0.0~~32 0.0~<;32 0.09~32 0.0~<;32 0.0~'D2 0.09~32 0.0~932 0.09~32 0.O~~32 0.0~~32 0.0~~32 0.0~~32 0.0~~32 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.010190 
H2O 0.0<)43~ 0.0~440 0.0<)441 0.09442 0.09442 0.0~442 0.0~442 0.0~442 0.0~442 0.0~442 0.0~442 0.0~442 0.03252 
NO 0.000105 0.0003~ 0.00021 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.743b~ 0.74383 0.743~2 0.74:~7 0.74400 0.74402 0.74402 0.74403 0.74403 0.74403 0.74403 0.74403 0.74403 
OH 0.000010 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.(;0000 
02 0.05301 0.05315 0.05324 0.05330 0.05333 0.05334 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 

CASE= a O/F= 20.0000 F/A= 0.05000 PERCENT FUEL= 4.71019 PHI= 0.7327 
P, ATl1 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T, DEG K 2800.0 2700.0 21000.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 11000,0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2(,00.3 2420.3 
RHO, Glee I .82~4-4 1 . ~ 151-4 2.0038-4 2.0~5~-4 2.1~21-4 2.2937-4 2.4021-4 2.5192-4 2.&4b7-4 2.7809-4 2.9423-4 3.11%-4 3.3105-4 
H, 110L WT 28.021 28.287 28.501 28.10/03 28.780 28.85~ 28.~10 28.940 28.~57 28.%7 28.~72 28.~75 28.97(, 
CP, CALli G" V I 0.8330 0.7423 0.b538 0.5720 0.5018 0.44&1 0.4051 0.37&& 0.3574 0.3445 0.335& 0.3289 0.3235 
GAf1l1A lSI 1.1485 I . 153~ 1.1&21 I . 1733 1.1873 1.2027 1. 21 7~ 1.2314 1.2425 1.2513 1.2583 1.21041 I .2&~3 
SON VEL, HI SEC ~7r,.8 95&.9 938.8 ~22.4 ~07.3 892.7 877 .8 8&2.0 844.7 82/0.1 80b.2 785.3 7&3.4 

110LE FRACTIONS 
AR 0.0085~ 0.008&7 0.00874 0.00879 0.00882 0.00885 0.008810 0.00887 0.00888 0.00888 0.00888 0.00888 0.00888 
CO 0.03325 0.02491 0.017S0 0.01147 0.00701 0.OO3~8 0.00210 0.00103 0.00047 0.0001~ 0.00007 0.00002 0.00001 
CO2 0.Ob2eO 0.07205 0.0801~ 0.081077 0.0~lb4 0.094~4 0.0%~9 0.09817 0.0~879 0.09910 0.09~23 0.0~~2~ 0.0~~31 
H 0.00501 0.002% O.OOlb& 0.00088 0.00044 0.00021 0.00009 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.005b~ 0.00412 0.00285 0.001.J7 0.00117 O.OOO&~ 0.00038 0.00020 0.00010 0.00004 0.00002 0.00001 0.00000 
H2O 0.07375 0.07911 0.08342 0.081074 0.08'322 0.090~~ 0.0~223 0.0~30/O 0.093bl 0.093~5 0.0941b 0.0'3429 0.09435 
NO 0.018310 0.01585 0.01350 0.01138 0.00948 0.00780 0.00b32 0.00502 0.003~0 0.002'34 0.00215 0.00151 0.00102 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.71030 0.7183~ 0.72504 0.73028 0.73424 0.73711 O. 73~ 14 0.74057 0.74158 0.74230 0.74283 0.74321 0.7434'3 
0 0.01018 0.001070 0.00428 0.002104 0.00157 0.00090 0.00049 0.00025 0.00012 0.0000& 0.00002 0.00001 0.00000 
OH 0,OI8b~ 0.Ol48~ 0.01152 0.008107 0.00&34 0.0044~ 0.00308 0,00203 0.00128 0.00077 0.00044 0.00023 0.00011 
02 0.05335 0.05233 0.05128 0.05048 0.0500b 0.05004 0.05031 0.050710 0.05127 0.0517(, 0.0521~ 0.05254 0.05282 



ADO H20tll 

CASE: 0 OfF: 110.1010107 FfA: 0.010000 PERCENT FUEL: 5.101004 PHI: 0.8792 
P, ATl1 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
P, PSIA 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 
T, DEG , 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 1000.0 500.0 400.0 300.0 
T, OEG F 2240.3 20100.3 1880.3 1700.3 1520.3 1340.3 11100.3 980.3 800.3 1020.3 440.3 2100.3 80.3 
RHO, Glee 4.7088-4 5.0451-4 5.4332-4 5.88(,0-4 (,.4211-4 7.0&32-4 7.8480-4 8.8290-4 1.0090-3 1.1772-3 1.412E,-3 1.71058-3 2.100101-3 
11, HOl 1H 28.979 28.979 28.979 28.979 28.97~ 28.979 28.979 28.979 28.979 28.979 28.979 28.979 32.077 
CP, CAlltG II KI 0.3228 0.3183 0.3137 0.3090 0.3038 0.2983 0.2920 0.2851 0.2779 0.270(, 0.21035 0.2571 0.10240 
GAMI1A 1 S I 1.21099 1.27410 1.2797 1.2853 1.2915 1.2985 1.30109 1.311010 1.327b I .3394 1.3517 1.31037 1.1805 
SON VEl,M/SEC 739.3 715.5 1090.9 1;105.2 1038.4 (,10.4 580.9 54~.7 511;.4 480.2 440.4 395.1; 303.0 

110lE FRACT IONS 
AR 0.00880 0.00880 0.00880 O.OOPSO 0.00880 0.00860 0.008~0 0.00880 0.00880 0.00880 0.00880 0.00880 0.00880 
CO2 0.11801 0.11801 0.11802 0.11&02 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 
H20ll1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0%58 
H2O 0.11222 0.11223 0.11224 0.11224 0.11224 O. I 1224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.01%10 
NO 0.00043 0.000210 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.731084 0.731;')4 0.73700 0.73703 0.73705 0.73701; 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 
OH 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.lIOOOO 
02 0.023105 0.02374 0.02381 0.02384 0.02381; 0.02387 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 

CASE: 0 O/F: 11;.1010107 F/A= 0.01;000 PERCENT FUEL: 5.1;1;04 PHI: 0.8792 
P, ATI1 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44. I 44.1 44.1 44. I 44. I 44.1 44.1 44.1 44. I 44. I 44. I 44. I 44. I 
T, OEG K 2800.0 2700.0 21;00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1~00.0 1800.0 1700.0 11;00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 381;0.3 31;80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 21;00.3 2420.3 
RHO, Glee 3.101052-4 3.8337-4 4.00~1-4 4. 1~22-4 4.3844-4 4.5877-4 4.8047-4 5.038~-4 5.2941-4 5.5715-4 5.8852-4 10.2318-4 1;.102110-4 
r'I, HOl fIT 28.070 28.312 28.51 I 28.l;bb 28.781 28.81;1 28.912 28.943 28.%1 28.970 28.975 28. ~77 28.978 
CP, CAllIGIIVJ 0.7923 O. 71b I 0.1;4010 0.%87 0.5041 0.4500 0.408b 0.3794 0.35~8 0.3471 0.3385 0.3323 0.3273 
GAMI1A 151 1 .150~ 1.1559 1.1(,33 I . 1734 1.18&2 1.200~ I .215~ 1.2294 1.2404 1.2488 1.2553 1.21;010 1.21053 
SON VEL, ~I/SEC ~7' .0 957.4 ~39.2 <;22.4 9010.9 892.0 877 .1 81; 1.2 843. ~ 825.2 805.2 784. I 71;2. I 

MOLE FRACT IONS 
AR 0.00852 0.008100 0.008"0 0.00870 0.00874 0.0087& 0.00878 0.00879 0.00879 0.00880 0.00880 0.00880 0.00880 
CO 0.03720 0.02827 0.0202" 0.013b1 0.00850 0.00492 0.0021;3 0.00130 0.0005~ 0.00024 0.00009 0.00003 0.00001 
CO2 0.07711 0.08703 0.09584 0.10313 0.10871 0.112101 0.11511 0.111;57 0.11735 0.11774 O. 117~ I 0.117'38 0.11800 
H 0.00379 0.002210 0.00128 0.0001;~ 0.00035 0.00011; 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00b51 0.00478 0.00337 0.002210 0.00144 0.0008E, 0.00048 0.00025 0.00012 0.000010 0.00002 0.00001 0.00000 
H2O 0.0~2% o .0~770 0.10184 0.10504 0.10743 0.10914 0.11030 0.11107 0.111% 0.1118S 0.11204 0.11214 0.11219 
NO 0.01422 0.01189 0.00')82 0.00803 0.001;53 0.00527 0.00422 0.00333 0.00258 0.001<)5 0.00142 0.00100 0.000S7 
N02 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.70(,84 0.71415 0.72024 0.72509 0.72877 0.73143 0,733210 0.7344~ 0.73531 0.73587 0.73&25 0.731;52 0.731071 
0 0.00559 0.00357 0.00221 0.00132 0.00077 0.00043 0.00023 0.00012 0.0000& 0.00003 0.00001 0.00000 0.00000 
OH 0.01551 0.0!207 0.00915 0.00,,75 0.004810 0.00341 0.00232 0.00152 0.000% 0.00058 0.00033 0.00017 0.00008 
02 0.03214 0.02C3I;S 0.02732 0.02535 0.02390 0.02300 0.02259 0.02252 0.0221;1; 0.0228~ 0.02313 0.02335 0.02352 

r 



L 

~.DO H20 ru 

CASE= 0 O/F= 14.&540 F/A= 0.0&824 PERCENT FUEL = &.3882 PHI: 1.0000 
P, Am 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.S 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 
T, OEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 1160.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, Glee 'l.4178-4 1.0091-3 1.08&7-3 1.1773-3 1.2843-3 1.4127-3 1.%97-3 I .7&5<;-3 2.0182-3 2.3546-3 2.8255-3 3.5318-3 5.3455-3 
11, t-IOL WI 28.980 28.981 28.981 28.981 28.981 28.'l81 28.981 28.981 28.981 28.981 28.981 28.981 32.897 
CP, CAL/IG ItK I 0.32&" 0.3217 0.3170 0.3122 0.3071 0.3015 0.2951 0.2880 0.2806 0.2731 0.2&58 0.2590 0.4580 
GAt111A I S I 1.2&& I 1.2710 1.2760 1.2814 1.2875 1.2944 1.3027 1.3124 1.3234 1.3353 1.3477 1.3&00 1.2003 
SON vEL,M/SEC 738.2 714.5 [,89.9 &&4.2 &37.4 &09.4 580.0 548.8 515.5 479.4 439.7 395. I 301.7 

110LE FRACT IONS 
AR 0.00873 0.00873 0.00873 0.00P'3 0.00873 0.008i3 0.00873 0.00873 0.00b73 0.00873 0.00873 0.00873 0.00873 
CO 0.0000& 0.00002 0.00001 O.OOOGO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.13310 0.13314 0.13315 0.1331& 0.1331& O. ; 3316 0.1331& 0.1331& 0.1331[, 0.133;(, 0.13316 0.1331& 0.13316 
H2 0.00002 0.00001 o.OOOOU 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.11905 
H2O 0.12&&5 0.12[,[,7 0.11&&8 O. ;2(,&8 0.12&[,8 0.12&68 0.12&[,8 0.12&[,8 0.12[,[,8 0.12[,&8 0.12&(,8 0.12[,&8 0.00763 
NO 0.00002 0.00001 0.00000 C.OOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.UOOOO 
N2 0.73139 0.73142 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 
OH 0.00001 0.00000 O.OOOGO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CASE= 0 O/F= 14.&540 F/A= 0.Ob824 PERCENT FUEL= &.3882 PHI= 1.0000 
P, Am 6.0000 b.OOOO [,.0000 [,.0000 b.OOOO 6.0000 &.0000 [,.0000 [,.0000 &.0000 b.OOOO [,.0000 [,.0000 
P, PSIA 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 
T, DEG .. 2800.0 2700.0 2[,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 (9)0.0 1800.0 1700.0 1600.0 
T, DEG F 4580 .3 4400.3 4220.3 4040.3 38[,0.3 3680.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2[,00.3 2420.3 
RHO, Glee 7.3315-4 7. [,,,0 1-4 8.0043-4 8.3&64-4 8.7494-4 9.15b9-4 9.5939-4 1.00[,[,-3 1.0580-3 I .1144- 3 1.17&8-3 I .24[,3-3 1.3243-3 
~1, I-IOL WT 28.074 28.285 28.4[,2 28.[,05 28.718 28.803 28.8[,[, 28.909 28.939 28.957 28.%9 28.'375 28.978 
CP, CALI rGrrK I O.71Q'3 0.&775 0.6172 0.5&09 0.5102 0.4&[,3 0.4297 0.4004 0.377[, 0.3605 0.3480 0.3388 0.3319 
GAMI-IA IS I 1.1554 1.1602 1.1[,[,7 I . 174'7 1.1848 1.1959 1.2077 1.2194 1.2305 1.2403 1.248[, 1.2554 1.2612 
SON VEL ,111 SEC 978.8 '359.[, 941.3 '324.0 907.3 891.0 874.8 858.2 840.9 822.& 803. I 782.& 760.'3 

110LE FRACT I 01~S 
AR 0.0084& 0.00852 0.00858 0.008&2 0.00865 0.008[,8 0.00870 0.00871 0.00872 0.00873 0.00873 0.00873 0.00873 
CO 0.04195 0.03340 0.025&7 0.01902 0.01355 0.0092[, 0.00[,0& 0.00377 0.00222 0.00124 0.00064 0.00031 0.00013 
CO2 0.08704 0.0%56 0.10510 0.11241 0.11840 0.12308 0.12[,57 0.1290& 0.13074 0.13182 0.1324& 0.13283 0.13301 
H 0.00289 0.00177 0.00104 0.00039 0.00031 0.0001[, 0.00008 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00757 0.00587 0.00445 0.00329 0.00238 0.001[,7 0.00114 0.00075 0.00047 0.00028 0.0001& 0.00009 0.00004 
H2O 0.10777 0.11245 0.11&23 0.11'720 0.12148 0.12318 0.12440 0.12525 0.12582 0.12[,19 0.12&41 0.12&55 0.12662 
NO 0.01004 0.00787 0.00599 0.00441 0.00314 0.00215 0.00142 ,) .00089 0.00053 0.00030 0.00016 0.00008 0.00004 
N2 0.70353 0.70993 0.71533 0.71'373 0.72321 0.7258& 0.72781 0.72918 0.7300'3 0.730&8 0.73104 0.73124 0.73135 
0 0.00280 0.00168 0.000% 0.00052 0.00026 0.00013 0.00006 0.0·j002 0.00001 0.00000 0.00000 0.00000 0.00000 
OH 0.01184 0.00887 0.00643 0.00449 0.00302 0.00195 0.00120 0.00071 0.00039 0.00020 0.00010 0.00004 0.00002 
02 0.01&10 0.01307 0.01023 0.00771 0.00558 0.00388 0.00258 0.001&3 0.000'38 0.0005& 0.00030 0.00014 0.0000[, 

r 



L 

ADD H20lL I 
ADO C 151 

CA;E= 0 O/F= 14.2857 F/A= 0.07000 PERCENT FUEL= &.5421 PHI= 1.0258 
p, ATI1 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
p, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, OEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 II &0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, G/CC 2.3428-3 2.5101-3 2.7032-3 2.9284-3 3.1947-3 3.5141-3 3.904&-3 4.3930-3 5.0272-3 5.8794-3 7.0&23-3 8.82%-3 I .3481-2 
11, I~OL IH 28.83& 28.83[, 28.83& 28.83& 28.83[, 28.83& 28.83& 28.838 28.87& 28.947 28.97& 28.981 33.18[, 
CP, CALli G I I K I 0.32& I 0.322& 0.3188 0.314& 0.3101 0.3052 0.2994 0.2945 0.3054 0.2873 0.2[,94 0.25% 0.3[,18 
GAMt1A lSI 1.2,,79 1.271[, 1.2758 1.2804 1.2857 1.291& 1.2990 1.30&8 1.3032 1.3217 1.3433 1.3591 1.2239 
'=,ON VEL ,111 SEC 740.5 71(.:1.5 [,91.5 b[,5.[, b38.& b10.3 580.[, 549.0 512.5 477.3 439.0 394.9 303.3 

110LE FRACT IONS 
AR 0.008&7 0.008[,7 0.008&7 0.00&&7 0.008&7 0.008&7 0.008&7 0.008&7 0.008[,9 0.00871 0.00872 0.00872 0.008&7 
C!Sl 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00502 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00000 0.00000 0.00003 0.000&8 0.00 190 0.00241 0.00251 0.00000 
CO 0.00727 0.00&92 0.00&47 0.00590 0.00517 0.00427 0.00321 0.00205 0.0007& 0.00009 0.00000 0.00000 0.00000 
CO2 0.12840 0.1287& 0.12921 O. :2978 O. I 3050 0.13141 0.13247 0.133& I 0.13442 0.13421 O. I 3392 0.13385 0.130&5 
H2 0.00278 0.00313 0.00359 G.OO415 0.00488 0.00578 0.00&83 0.00787 0.00&52 0.00233 0.00042 0.00003 O.lJOOOO 
H20lli 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.12&07 
H2O 0.12&30 0.12595 0.125~0 0.12493 0.12420 0.12330 0.12224 0.12114 0.12132 0.12338 0.12443 0.124&& 0.00301 
I-1H3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00002 0.00004 0.00004 0.00002 0.00001 0.00000 
N2 0.72&57 0.72&57 O.72b57 0.72b57 0.72&57 0.72&57 0.72,,57 0.72&&1 0.727% 0.72934 0.73007 0.73022 0.72&57 

CASE= a O/F= 14.2857 F/A= 0.07000 PERCENT FUEL= &.5421 PHI= 1.0258 
P, ATM 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
P, PSIA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, OEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 242-).3 
RHO, G/CC 1.8434-3 1.922&-3 2.0059-3 2.0939-3 2.1872-32.28&8-3 2.393&-3 2.5091-3 2.b352-3 2.7742-3 2.9284-3 3.1007-3 3.2945-3 
11, 110L WI 28. ~3b 28.3~7 28.531 28. b% 28.71b 28.772 28.807 28.824 28.832 28.834 28.835 28.83& 28.83& 
CP, CALIIGIIKI 0.&524 0.&009 0.5512 0.5044 0.4& 10 0.4211 0.38[,4 0.3&12 0.3471 0.3400 0.33S8 0.3325 0.3294 
GA~1I1A IS I 1.1&48 1.170& 1.1781 I . 1873 I. 1~85 1.2118 1.22&8 1.2404 1.24% I .254~ 1.2584 1.2[,15 1.2&4& 
SON VEL,MISEC 980.0 %2.0 944.8 928.3 912.& 897.5 882.& 8&b.8 848.9 829.2 808.2 78&.4 7&3.8 

MOLE FRACT IONS 
AR 0.00849 0.00854 0.00858 0.008&1 0.008&</ a . DOBbS 0.008&7 0.008b7 0.008&7 0.008&7 0.008&7 0.008&7 0.008&7 
CO 0.03&78 0.02%7 0.02350 0.01839 0.01441 0.011% 0.00977 0.00884 0.00840 0.0081& 0.00798 0.00778 0.00755 
CO2 0.0%07 0.10394 0.11074 0.11&35 0.12070 0.12381 0.1257& 0.12&79 0.1;'726 0.12751 0.12770 0.12789 0.12812 
H 0.001&8 0.00104 0.000&3 0.0003& 0.00021 0.00011 0.0000[, 0.00003 0.00002 0.00001 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00&41 0.00509 0.00402 0.00318 0.00255 0.00212 0.00188 0.00181 0.00184 0.00194 0.00209 0.00227 0.00250 
H2O 0.11481 0.11833 0.12115 0.12333 0.12494 0.12&0& 0.12&74 0.1270& 0.12715 0.12710 0.12&98 0.12&81 0.12&58 
NO 0.00801 0.00&04 0.00437 0.00299 0.00190 0.00110 0.00055 0.00024 0.00009 0.00003 0.00001 0.00000 0.00000 
N2 0.70744 0.71250 0.71&&9 0.72004 0.722&0 0.72441 0.725% 0.72&1& 0.72&42 0.72&52 0.72&55 0.72&% 8.72&57 
0 0.00141 0.00081 0.00044 0.00022 0.00010 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.008[,7 0.00&34 0.00445 0.00299 0.00190 0.00112 0.000&0 0.00029 0.00013 0.00005 0.00002 0.00001 0.00000 
02 0.01020 0.007&8 0.00542 0.00353 0.00205 0.00101 0.00039 0.00011 0.00003 0.00000 0.00000 0.00000 0.00000 

r 



L 

AOD CISI 
AOD H20lL I 

CASE:: 0 O/F= 12.5000 F/A= 0.08000 PERCENT FUEL = 7.4074 PHI= 1.1723 
P. ATI1 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 .?O.OOO 20.000 
P. PSIA 2~3. 9 293.~ 293. ~ 2~3.9 293.9 293.9 2'l3.~ 293. ~ 2~3.9 293.9 293.9 293.9 293. ') 
T. DEG f: 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 £'00.0 500.0 400.0 300.0 
T. DEG F 2240.3 20£'0.3 1880.3 1700.3 1520.3 1340.3 11£'0.3 980.3 800.3 £,20.3 440.3 2£'0.3 80.3 
RHO, G/CC 4.5571-3 4.8827-3 5.2583-3 5.£'9£'5-3 S.214£'-J £'.8387-3 7.£'358-38.703£'-3 1.0039-2 1.1758-2 1.412£'-2 1.8112-2 2.7555-2 
H. MOL HI 28.04£' 28.04£' 28.04£' 28.04(, 28.047 28.058 28.1% 28.5£'8 28.833 28.'l45 28.~78 29.724 33.'311; 
CPo CALIIGIi,:J 0.3338 0.3313 0.3289 0.32P 0.3253 0.3343 0.424£' 0.41~8 0.33'31 0.2972 0.2771 1.7930 0.3371 
GAI1MA IS I 1.2&QS 1.2721 1.274£' 1.2770 1.27'l0 1.2754 1 .23~3 1.2413 1.27CJ5 1.3092 1.3307 1.1803 1.2238 
SON VEL ,I-1/SEC 751.4 721;.1; 700.9 £'74.0 &45.8 £,14.8 573.5 537.& 508.2 475.0 43£'.9 3£'3.4 300.0 

110LE FRACTIONS 
AR 0.0083£' 0.0.083& 0.0083£' 0.008:;& 0.0083& 0.0083£' 0.00840 0.00851 0.00859 0.00859 0.00852 0.00842 0.0083£' 
r: lSI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.OO4GO 0.01308 0.02523 0.032310 
CH4 0.00000 0.00000 0.00000 0.00000 0.00001 0.0001'3 0.002£,1 0.00922 0.013% 0.013£'1 0.00984 0.003107 0.00000 
CO 0.04458 0.04258 0.04012 0.03707 0.03324 0.02823 0.01'118 0.00&79 0.00124 0.00011 0.00000 0.00000 0.00000 
CO:: 0.10480 0.10('7~ 0.10925 0.: 1.<31 0.11£,13 0.12102 0.1283'1 0.1%14 0.1383& 0.13514 0.12'140 O. 12157 0.11701 
H: 0.02015 0.02214 0.0245'1 G.027b4 0.03140 0.03%7 0.03527 0.02201 0.00~24 0.002&1 0.00043 0.00002 O.lJOOOO 
H.?OlLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.02428 0.14072 
H2O 0.12200 0.12000 O.117tt4 0.1144'1 0.110(,9 0.10£'07 0.10222 0.10410 0.108710 O.II£,O£, 0.12478 0.11152 0.00143 
NH3 0.00000 0.00000 0.00001 0.00001 0.00003 0.00007 0.00014 0.00017 0.00014 0.00010 0.00005 0.00001 0.00000 
N2 0.70012 0.70012 0.70012 0.70012 0. 7 0014 0.7003~ 0.7037'1 0.713010 0.71970 0.71920 0.713~O 0.7052& 0.70012 

CASE= 0 O/F= 12.5000 F/A= 0.08000 PERCENT FUEL: 7.4074 PHI= 1.1723 
P. AHI 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 
p. PSIA 440.'1 440.'1 440.9 440.'3 440.9 440.9 440.9 440.9 440.9 410.9 440.~ 440.~ 440.9 
T. DEG K 2800.0 2700.0 2£'00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1~00.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38100.3 3£'80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2£'00.3 2420.3 
RHO. G/CC 3.&370-3 3.7821-3 3.'3345-3 4.09&2-3 4.2£'94-3 ~.45&5-3 4.105'39-3 4.8822-3 5.12£'£'-3 5.3%5-3 5.&%4-3 £'.0315-3 £'.4085-3 
r1. foI0L fIT 27.855 27.'331 27.980 28.010 28.027 28.03& 28.041 28.043 28.045 28.045 28.04& 28.04[, 28.04& 
CPo CALIIGJlKI 0.5195 0.41045 0.4215 0.3~1£' 0.37210 0.3£,10 0.3538 0.3492 O. 345~ 0.3432 0.3408 0.3385 0.33&2 
GA~1I1A IS I 1.190" 1.2043 1.2185 1.2311 1.240& I .2474 1.2520 1.2554 1.2580 1.2&03 1.2&25 1.2£'48 1.2&71 
SON VEL, M/SEC 997.(, 983.8 970.3 955.8 939.8 922.4 903.7 884.1 8£'3.7 842.& 820.8 7<;8.4 775.3 

~IOLE FRACTIONS 
AR 0.00830 0.00832 0.00834 0.00835 0.00835 0.0083£' 0.0083£' 0.n083£' 0.008% 0.008310 0.0083£' 0.0083£' 0.008% 
CO 0.0&015 0.05719 0.05521 0.05392 0.05304 0.052310 0.05175 0.J5112 0.05042 0.04%2 0.048£'8 0.04755 0.041;21 
CO2 0.08821 0.09157 0.09382 0.0'3527 0.0%23 0.0%% 0.097&0 0.09824 0.0'3895 0.0'3975 0.10070 0.10182 0.10317 
H 0.001&10 0.00113 0.0007& 0.00050 0.00032 0.00020 0.00012 0.00007 0.00004 0.00002 0.00001 0.00000 0.00000 
H2 0.01248 0.01200 0.01185 0.01194 0.01220 0.01258 0.013010 0.013£'3 0.01431 0.01511 0.011005 0.01717 0.01852 
H2O 0.12547 0.12743 0.128£'1 0.12<;21 0.12938 0.12'l2£' 0.12893 0.12843 0.12780 0.12702 0.12&0'3 0.12497 0.123&3 
NO 0.00315 0.00193 0.00110 0.00058 0.0002~ 0.00013 0.000010 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.&9377 0.£,%29 0.&9793 0.109893 0.&9950 0.10'3981 0.b9997 0.70005 0.70009 0.70010 0.70011 0.70011 0.70012 
0 0.00040 0.00019 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00480 0.00314 0.00195 0.00114 0.000£'4 0.00033 0.0001£' 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 
02 0.0011;1 0.00080 0.00035 0.00014 0.00005 0.00002 0.00000 o .OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000 

r 



L 

ADD CISI 
ADD H20 I L I 

CASE= 0 O/F= 11.1111 F/A= O.O~OOO PERCENT FUEL= 8.2%9 PHI= 1.3189 
P, ATI'1 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 
1. DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, G/CC 8.8757-) 9.5097-3 1.0242-2 1.10%-2 1 .2117-2 1.3437-2 1 .5239-2 1.7447-2 2.0102-2 2.3525-2 2.8255-2 3.%80-2 5.&274-2 
t1, t10L lH 27.312 27.312 27.313 27.31& 27.343 27. %5 28.135 28.&32 28.8&7 28.95& 28.982 32.5&0 34.&32 
CP, CALI IGI IK I 0.3404 0.338& 0.3373 0.3385 0.3&27 0.5038 0.5430 0.42&0 0.3359 0.2971 0.2800 0.8997 0.3289 
GAI1NA lSI 1.2719 1.2738 1.2754 1.275& 1.2&53 1.2214 1.2090 1.2355 1.2779 1.3073 1.3257 1.1832 1.2180 
SON VEL,t11SEC 7&2.1 73&.8 710.4 &82.& &50.& &07.0 %7.1 535.7 507.& 474.& 43&.1 347.& 2%.2 

t'lOLE FRACT IONS 
AR 0.0080& 0.0080& 0.00807 0.008G7 0.00807 0.00814 0.00831 0.00838 0.(l0838 0.00834 0.0082& 0.00808 0.0080& 
C lSI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00887 0.01729 0.025:9 0.034&1 0.05&21 0.05778 
CH4 0.00000 0.00000 0.00001 0.00005 0.00052 0.00453 0.01495 0.01941 0.01924 0.01&&9 0.01218 0.00083 0.00000 
CO 0.07&10 0.07307 0.0&938 0.0&479 0.05841 0.0450& 0.02229 0.00575 0.00088 0.00007 0.00000 0.00000 0.00000 
CO2 0.08&02 0.08905 0.09273 0.09730 0.10337 0.11403 0.12977 0.13443 0.130% 0.12559 0.11927 O. 10534 0.10433 
H2 0.03945 0.0424& 0.04&10 (;.05048 0.05500 0.05311 0.03&54 0.01858 0.00729 0.00202 0.00033 0.00001 0.00000 
H20lLl 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O. 1035~ 0.153&2 
H2O 0.11483 0.11181 0.108,3 0.103&4 0.09823 0.09321 0.09209 0.10254 0.11419 0.12387 0.13327 0.04929 0.000&8 
t;H3 0.00002 0.00003 0.00004 0.00007 0.00014 0.00024 0.00029 0.0002& 0.00020 0.00013 0.00007 0.00000 0.00000 
N2 0.&7553 0.&7553 0.&7554 0.&75&1 0.&7&25 0.&81&8 0.&9577 0.70179 0.7015& 0.&9810 0.&9199 0.&7&&4 0.&7552 

CASE= 0 O/F= 11.1111 FIA= 0.09000 PERCENT FUEL= 8.25&9 PHI= 1.3189 
P, ATt-I 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, P51A 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, GICC 5.9243-3 &.1513-3 &.3929-3 &.&519-3 b.9312-3 7.2339-3 7.5&35-3 7.9241-3 8.320&-3 8.7587-3 9.2453-3 9.7892-3 1 .0401-2 
t-l, t10L fit 27.:23 27.257 27.278 27.292 27.300 27.305 27.308 27.310 27.310 27.311 27.311 27.311 27.311 
CP, CALlIGIIK I 0.4349 0.4074 0.3882 0.3751 0.3&&3 0.3&02 0.35&0 0.3529 0.3504 0.3482 0.34G2 0.3442 0.3423 
GAMt1A 151 1.2203 1.2308 1.2394 1.24& 1 1. 2512 1.2550 1.2579 1.2&03 1.2&24 1.2&43 1.2&&2 1.21>81 1.2700 
SON VEL, t11 SEC 1021.1> 100&.8 9<;1.1 974.2 9%.3 937.5 917.9 897.& 87b.7 855.2 833.0 810.1 78b.5 

t10LE FRACT IONS 
AR 0.00804 0.00805 0.00801> 0.0080& 0.0080& 0.0080& 0.0080& 0.0080& 0.0080& 0.0080& 0.0080& 0.0080& 0.0080& 
CO 0.0921>3 0.09150 0.09059 0.08980 0.08904 0.08825 0.08739 0.08&41 0.08529 0.08399 0.08248 0.08071 0.0781>0 
CO2 0.01>8% 0.07029 0.07132 0.072~9 0.07300 0.07382 0.07471 0.075&9 0.07&82 0.07812 0.07%3 0.08141 0.08351 
H 0.00181 0.0012& 0.0008& 0.00057 0.0003& 0.00022 0.00013 0.00007 0.00004 0.00002 0.00001 0.00000 0.00000 
H2 0.02483 0.02503 0.02542 0.02593 0.02&57 0.02731 0.0281& 0.02914 0.0302& 0.0315& 0.03307 0.03484 0.03&')4 
H2O 0.12&74 0.12748 0.1277& 0.127&7 0.12732 0.12&7& 0.12&01 0.12509 0.12400 0.12272 0.12121 0.11,)44 0.11734 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00001 0.00001 
NO 0.00122 0.00071 0.00039 0.00020 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.&7274 0.&7382 0.&7452 0.&7494 0.&7520 0.&7535 0.&7543 0.&7548 0.&7550 0.1>7551 0.&7552 0.&7552 0.&7552 
0 0.00012 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.002&& 0.001&9 0.00 I 02 0.00059 O.OOO?J 0.00017 0.00008 0.00C04 0.00002 0.00001 0.00000 0.00000 0.00000 
02 0.00025 0.00011 0.00005 0.00002 0.0000' 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 



CASE: 0 OIF: 0.0000 FIA: 0.00000 PERCENT FUEL: 0.0000 PHI: 0.0000 
p. ATl1 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
P, PS1A 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, OEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38E.0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, GICC 1.8853-3 I. '3571-3 2.0338-32.11&2-3 2. 20~ 1-3 2.3015-3 2.40&4-3 2.5211-3 2.&473-3 2.78&7-3 2.9415-3 3. 1 14&- 3 3.3092-3 
M, MOL m 28.878 28.9% 28.'327 28.941 28.951 28.'357 28.%1 28.%3 28.%4 28.%4 28.%5 28.%5 28.%5 
CP, CAlIIGllKI 0.3<;11 0.3751 0.3&18 0.3508 0.341(, 0.3339 0.3274 0.321& 0.31&4 0.311E. 0.3070 0.3025 0.2982 
GAMI1A lSI 1.2287 1.235E. 1.2424 1.2488 1.2550 1.2E.09 1.2E.&5 1.2719 1.2772 1.2825 1 .287~ 1.2933 1.2988 
SON VEL, MI SEC 9'35.3 '37'3.& %3.5 947.1 930. I 912.5 8<)4.4 875.7 85&.3 83&.4 815.7 794.4 772.3 

110LE FRACT 101~S 
AR 0.00'329 0.00930 0.00931 0.00932 O.OO~32 0.00932 0.00'332 0.00932 0.00932 0.00932 0.00932 0.00932 0.00932 
CO 0.00002 0.00002 0.00001 0.00001 O.DOOOO 0.00000 0.00000 0.00000 O.OOuOO 0.00000 0.00000 0.00000 0.00000 
CO2 0.00027 0.00028 0.00029 0.00029 0.00030 0.00030 C.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.03%7 0.03124 0.02703 0.0220& 0.01937 0.01E.01 0.012')8 0.01030 0.00798 O.OOE.OI 0.00438 0.00308 0.00207 
N02 0.00008 0.00008 0.00001 0.00007 0.00007 O.OOOOE. O.OOOOE. 0.00005 0.00005 0.00004 0.00004 0.00004 0.00003 
N2 0.7&%8 0.7&3&7 0.7&&34 0.7&871 0.77081 0.772&E. 0.77427 0.775E.7 0.77&8& 0.77787 0.778&9 0.77')35 0.77')85 
0 0.00&04 0.00405 0.002E.3 0.001&5 0.000')') 0.00057 0.00031 0.0001& 0.00008 0.00003 0.00001 0.00001 0.00000 
02 0.18794 0.1')135 0.19432 G.I%,)O 0.19914 0.20108 0.2027& 0.20419 0.20540 0.20E.42 0.20725 0.20791 0.~0842 

CASE: 0 OIF" 0.00')0 FIA= 0.00000 PERCENT FUEL: 0.0000 PHI: 0.0000 
P, ATl1 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
P, PS[A 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 2;>0.4 220.4 
T, DEG f: 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, Glee 3.52~8-3 3.7820-3 4.0729-3 4.4123-3 4.8134-3 5.2~47-3 5.8830-3 &.&184-3 7.5&38-3 8.8245-3 1.0589-2 1 .3237-2 1.7&49-2 
~I, MOL flT 28 .. %5 28.%5 28.%5 28.%5 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 
CP, CALlIGI If:! 0.2939 0.28~8 0.285& 0.2815 0.2773 0.2730 0.2&81 0.2&2& 0.25&') 0.2512 0.24101 0.2422 0.2402 
GAl1MA :SI 1.3044 1.3102 1.31& I 1 .3223 1.3287 I .3357 1.3440 1.35310 I .3b44 1.3757 1.38&5 1.3952 1.3')')'3 
SOH VEL ,11/SE( 749.4 725.E. 700.8 &74.') &47.7 &1').2 589.2 557.5 523.& 48&.8 44E,. I 400.3 347.2 

MOLE FRACT IONS 
AR 0.00'332 0.00932 0.00')32 0.00932 0.00932 0.00932 0.00932 0.00932 0.00')32 0.00')32 0.00932 0.00932 0.00932 
CO2 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.00131 0.00078 0.00043 0.00021 0.0000') 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.78023 0.78050 0.780&7 0.78078 0.78084 0.78087 0.7808'3 0.7808') 0.7808') 0.78089 0.78089 0.78089 0.78089 
02 0.20881 0.20~08 0.2092& 0.20937 0.20')43 0.20~4E. 0.20948 0.20948 0.20,)49 0.20949 0.20,)49 0.20')4') 0.20,)4'3 



ADD H20 III 

CASE= 0 O/F=IOO.OOOO F/A= 0.01000 PERCENT FUEL= 0.9901 PHI= 0.14&5 
P, ATI1 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 293.9 293. "J 293. "J 2'33.9 293.9 293.9 293.9 293.9 293.9 293.9 293.'3 293.9 293.'3 
T, DEG ~ 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, GICC 4.70&9-35.0431-3 5.4310-3 5.883&-3 &.4184-3 7.0&02-3 7.8447-3 8.8253-3 1 .008&-2 1.17&7-2 1.4120-2 1.7&51-2 2.3%4-2 
M, ~IOL fiT 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 2,).4% 
CP, CAl/'GrrKI 0.29<;2 0.2<;49 0.290& 0.28&3 0.2820 0.2774 0.2723 0.2&&& 0.2&0& 0.254& 0.24'32 0.2448 0.2847 
GAMI1A 'SI 1.2975 1.3031 1.3090 1.3150 1.3215 1.3285 1.33&8 1.34&5 1.3574 1.3&88 1.37')') 1.3893 1.3327 
SON VEL,M/SEC 747.4 723.& &'38.'3 &73.0 &45.'3 &17.5 587.7 5%. I 522.2 485.5 445.0 3')').4 335.7 

I1DLE FRACT IONS 
AR 0.00')23 0.00923 0.00'323 0.000?3 0.00')23 0.00923 0.00'323 0.00')23 0.00~23 0.00')23 0.00')23 0.00')23 0.00923 
CO2 0.02088 0.02088 0.02088 0.02066 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 
H20 III 0.00000 0.00000 n.ooooo 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.01792 
H2O 0.01%2 0.01%2 O.OI%d 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.00170 
NO 0.00120 0.00072 0.00039 0.00020 0.0000') 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 O.OOGOO 0.00000 
N02 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.772&2 0.77287 0.77303 0.77313 0.77318 0.77321 0.77322 0.77323 0.77323 0.77323 0.77323 0.77323 0.i7323 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.17&40 0.17&&5 0.17&&2 O. 17~92 0.17&98 0.17701 0.17702 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 

CASE= 0 O/F=IOO.OOOO F/A= 0.01000 PERCENT FUEL= 0.9901 PH I = 0.14&5 
P, ATM 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 
P, PSIA 440.9 440.9 440.9 440.9 440.'3 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.') 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
1. DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 29,0.3 2780.3 2&00.3 2420.3 
RHO, G/CC 3.7[,&5-3 3.9109-3 4.0&50-3 4.2305-3 4.4088-3 4.[,020-3 4.8122-3 5.0421-3 5.2')47-3 5.57%-3 5.8834-3 &.22%-3 &.&1')0-3 
11, MOL WT 28.84& 28.882 28.909 28.928 28.942 28.951 28.958 28.%2 28.%4 28.%& 28.%7 28.%7 28.%7 
CP, CALIIGIIKI 0.4098 0.3919 0.37[,7 0.3&38 0.3530 0.3439 0.33&1 0.3294 0.3234 0.3180 0.3129 0.3082 0.303& 
GAMMA lSI 1.2'% 1.22[,5 I .2333 1.2401 1.24&& 1.2528 1.2588 1.2&45 1.2701 1.275& 1.2810 1.28&5 1.2919 
SON VEL,I11SEC ')<;2.1 97&.4 %0.3 944.0 927. I 90'3.7 891.7 873. I 853.9 834. I 813.5 7'32.3 770.3 

110LE FRACTIONS 
AR 0.00'319 0.00920 0.00'321 0.00'322 0,00'322 0.00923 0.00923 0.00923 0.00'323 0.00923 0.00')23 0.00923 0.00923 
CO 0.001 :4 0.00088 0.00051', 0.00034 0.00019 0.00011 0.00005 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 
CO2 0.01<345 0.019,)4 0.02028 0.02052 0.020&7 0.0207& 0.02082 0.02085 0.02087 0.02088 0.02088 0.02088 0.02088 
H 0.00019 0.00011 0.0000& 0.00003 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00003 0.00003 0.00002 0.000J2 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00017 0.00011 0.00008 0.00005 0.00003 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2O 0.011',52 0.01721 0.01779 0.0182& 0.018&4 0.01893 0.01915 0.01931 0.01943 0.01951 0.019% 0.01959 0.01%1 
NO 0.03249 0.02847 0.024&3 0.02102 0.017&7 0.014&1 0.01185 0.00941 0.00729 0.00550 0.00401 0.00281 0.00189 
N02 0.00009 0.0000'3 0.00009 0.00008 0.00008 0.00007 0.00007 0.0000& 0.0000& 0.00005 0.00005 0.00004 0.00004 
N2 0.75371 0.75&[,') 0.75932 0.7&1[,4 0.7&3&8 0.7&547 0.7&702 0.7(,835 0.7&'348 0.77042 0.7711') 0.77180 0.77227 
0 0.003'31 0.002&2 0.00171 0.00107 0.000&4 0.00037 0.00020 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 
OH 0.00548 0.00434 0.0033(, 0.00253 0.00185 0.00131 0.00090 0.0005'3 0.00037 0.00022 0.00013 0.00007 0.00003 
02 0.15741 0.1(,030 0.1&2'30 0.1(,522 0.1(,728 0.1&910 0.170&8 0.17204 0.17320 0.1741 & 0.17494 0.17557 0.17(,05 



ADD H20 IL I 

CASE= 0 O/F= 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI= 0.2~31 
P, ATM 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 
T, DEG V. 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 1160.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, Gice 9.4145-3 1.0087-2 1.08&3-2 1.17&8-2 1.2838-2 1.4122-2 1.%91-2 1.7652-2 2.0174-2 2.353&-2 2.8243-2 3.5304-2 4.8933-2 
M, MOL WT 28.970 28.970 28.970 28.970 28.970 28.970 28.'370 28.970 28.%9 28.970 28.970 28.970 30.115 
CP, CALI I Gil K I 0.3042 0.2999 0.2955 0.2911 0.28&5 0.2818 0.27&4 0.2704 0.2&42 0.2579 0.2522 0.2474 0.2750 
GAt1MA lSI 1.2911 1.2%& 1.3023 1.3083 1 .3147 I .3217 I .3301 1.3399 1.3508 1.3&23 1.3737 1.3837 1.3271 
SON VEL,~IISEC 745.5 721.8 &97.1 671.3 &44.3 &15.9 58&.2 554.7 520.9 484.3 444.0 398.& 331.5 

MOLE FRAC T IOtJ5 
AR 0.00914 0.00914 0.00914 0.00°'4 0.00914 0.00914 0.00914 0.00914 0.00~14 0.00914 0.00914 0.00914 0.00914 
CO2 0.0410& 0.0410& 0.0410& 0.041C& 0.0410& 0.0410& 0.0410& 0.04106 0.0410& 0.0410& 0.0410& 0.0410E. 0.0410E. 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.03803 
H2O 0.0388& 0.0388& 0.0388/ 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.00083 
NO 0.00108 0.000&5 0.0003& 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00003 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.76517 0.7&539 0.7&554 G.7&%3 0.7&5&8 0.7&570 0.7&57 I 0.7&571 0.7&571 0.7&571 0.7&572 0.7&572 0.i&572 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.144&4 0.1448& 0.14%2 0.14511 0.1451& 0.1451'=3 0.14520 0.14521 0.14521 0.14521 0.1452 I 0.14521 0.14521 

CASE= 0 OIF= 50.0000 FIA= 0.02000 PERCENT FUEL= 1.%08 PHI= 0.2'331 
P, ATM 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1E.OO.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2'3,0.3 2780.3 2E.OO.3 2420.3 
RHO, GICC &.27E.5-3 &.5175-3 E..7748-3 7.0507-3 7.3482-3 7.&703-3 8.0208-3 8.4040-3 8.8251-3 9.2'301-3 9.80&&-3 1.0384,,2 1.1033-2 
('1, MOL WT 28.842 28.880 28.'308 28.928 28.943 28.952 28.959 28.%4 28.%& 28.%8 28.%~ 28. ~70 28.~70 
CP, CALI I G J I K I 0.417'3 0.3'38'3 0.3828 0.3&94 0.3583 0.3490 0.3411 0.3343 1.3283 0.3229 0.317'3 0.3132 0.308& 
GAN11A IS J 1.2'55 1.2224 1.22'33 1.23&0 1.2424 1.2485 1.2542 1.25'37 1.2&51 1.2703 1.2754 1.280b 1.2858 
SON VEL, MI SEC 990.5 '374.8 '358.8 ~42.4 '325.5 ~08. 1 890.1 871.4 852.2 832.3 811.7 7<30.5 7&8.4 

MOLE FRACTIONS 
AR 0.00')10 0.00911 0.00912 0.00913 0.00'313 0.00914 0.00')14 0.00')14 0.00~14 0.00')14 0.00')14 0.00~14 0.00'314 
CO 0.00228 0.00150 0.000'34 0.00057 0.00033 0.00018 0.0000') 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 
CO2 0.038&0 0.03~44 0.04004 0.04044 0.04070 0.0408& 0.040% 0.04101 0.04104 0.04105 0.0410& 0.0410E. 0.0410& 
H 0.00020 0.00011 0.0000& 0.00003 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00005 0.00004 0.00003 0.000J3 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2 0.00030 0.00020 0.00013 0.0000'3 0.00005 0.00003 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2O 0.034'34 0.03584 0.03E.59 0.03719 0.037&E. 0.03802 0.03830 0.0384'3 0.038E.3 0.03873 0.03879 0.03883 0.03885 
NO 0.02920 0.02558 0.02213 0.018')0 0.0158'3 0.01314 0.010E.7 0.00847 0.00&57 0.004'35 0.003E.1 0.00254 0.00170 
N02 0.00010 0.00009 0.00009 0.00009 0.00008 0.00008 0.00007 0.00007 O.OOOOE. 0.0000& 0.00005 0.00004 0.00004 
N2 0.747&9 0.75050 0.75297 0.75513 0.75702 0.758&& 0.7&007 0.7&12'3 0.7&232 0.7&317 0.7&387 0.7&443 0.7E.485 
a 0.00273 0.00183 0.0011'3 0.00075 0.00045 0.0002& 0.00014 0.00007 0.00004 0.00002 0.00001 0.00000 0.00000 
OH 0.00&&& 0.00524 0.00403 0.00302 0.00220 0.001% 0.00107 0.00070 0.00044 0.00027 0.00015 0.00008 0.00004 
02 0.12815 0.13050 0.132E.7 0.134&5 0.13E.45 0.13805 0.1394& 0.14C&'3 0.14173 0.142&0 0.14331 0.14388 0.14431 



ADD H20 III 

CASE= 0 O/F= 25.0000 F/A= 0.04000 PERCENT FUEL= 3.84&2 PHI= 0.58&2 
P, ATl1 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 \I &0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, G/CC I .1770-4 1.2& 11-4 I .3581-4 1.4713-4 1.&050-4 1.7&55-4 1.9&17-42.20&9-4 2.5222-4 2.9425-4 3.5310-4 4.4138-4 5.'32'32-4 
11, 110L I-IT 28.974 28.'374 28.974 28.974 28.974 28.974 28.'374 28.'374 28.'374 28. '374 28.'374 28.'374 2'3.1')2 
CP, CAlli G I I k I 0.3144 0.30% 0.3050 0.3003 0.2'354 0.2902 0.2843 0.2779 0.2712 0.2&44 0.2580 0.2523 1.8240 
GAMI1A 151 1.27')2 1.284& 1.2'l02 1.2%0 1.3024 1.30'l5 1 .317'l 1.327& 1.338(, 1.3503 1.3&22 1 .3733 1.142'3 
SON vEL,M/SEC 742.0 718.4 &'33.7 &&8.0 (,41.2 &13.0 583.4 552.1 518.5 482.2 442. I 3'l7.0 312.5 

MOLE FRACT IONS 
AR 0.008'37 0.00897 0.008'l7 0.00P97 0.00897 0.008'l7 0.008'l7 0.008'l7 0.008'l7 0.008'l7 0.00897 0.008'l7 0.00897 
CO2 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.1l0000 0.00000 0.00000 0.00000 0.00745 
H2O 0.07(,22 0.07&24 0.07&2;; 0.07&25 0.07(,25 0.07&25 0.07&25 0.07&25 0.07&25 0.07&25 0.07&25 0.07&25 0.0&881 
NO 0.00081 0.00048 0.00027 0.00013 0.0000& 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.75070 0.75087 0.75098 0.75105 0.7510'l 0.75111 0.75112 0.75112 0.75112 0.75112 0.75112 0.75112 0.75112 
OH 0.00007 0.00003 0.00001 G.OOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.CJOOOO 
02 0.082% 0.08314 0.08325 0.08332 0.0833& 0.08338 0.08338 0.0833'l 0.0833'l 0.0833'l 0.08339 0.08339 0.08339 

CASE= 0 O/F= 25.0000 F/A= 0.04000 PERCENT FuEL= 3.84&2 PHI= 0.5S('2 
P, ATI1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 
T, OEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300. a 2200.0 2100.0 2000.0 1'l00.0 1800.0 1700.0 1(,00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 )b80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/ce I .2202-4 1.2775-4 1.33(,5-4 1.3'l77-4 1.4&1&-4 1 .52'l2-4 1.&014-4 1.&7'l3-4 I .7&43-4 1.85.'8-4 1.%13-4 2.07&'3-4 2.20&8-4 
M, 110L fiT 28.035 28.303 28.514 28.&72 28.785 28.8&0 28.908 28.'l38 28.'l55 28.%4 28.%9 28.972 28.'373 
CP, CALIIG" f: I 0.8312 0.7348 0.&430 0.%0& a .4'l1 'l 0.4385 0.3'l'35 0.3722 0.353& 0.3408 0.3317 0.3248 0.3192 
GAHI1A 151 1.1495 1.1554 1.1(,42 1.17(,1 1.1905 1.20&0 1.2211 1.234& 1.2457 1.2548 1.2&21 1.2&84 1.2740 
SON VEL ,11/SE( '31'.0 957.3 'l3'3.5 'l23.4 'l08.4 893. 'l 879.0 8&3. I 845.8 827.3 807.5 78b.6 7(,4.8 

l10LE ,RACTIONS 
AR 0.008&8 0.0087(, 0.00882 0.00887 0.008'l1 0.00893 0.008'l5 0.008% 0.008% 0.008% 0.008'l7 0.008'l7 0.008'l7 
CO 0.02748 0.02043 0.01421 0.00'l23 0.0055'l 0.00315 0.001&& 0.00081 0.00037 0.00015 0.0000& 0.00002 0.00001 
CO2 0.0501'l 0.057'l8 0.0&479 0.07021 0.0741& 0.07&80 0.07843 0.0793& 0.07'l85 0.0800'l 0.08020 0.08025 0.0802& 
H 0.00547 0.00323 0.00181 0.000% 0.00048 0.00022 0.00010 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00452 0.00327 0.00225 0.00117 0.00092 0.00054 0.00030 0.0001& 0.00008 0.00003 0.00001 0.00001 0.00000 
H2O 0.0%(,5 0.0&1&2 0.0&5&3 0.0&87& 0.07110 0.07281 0.07402 0.07485 0.07540 0.07576 0.07598 0.07&11 0.07b19 
NO 0.02183 0.01'l13 0.01&52 0.01408 0.01183 0.00979 0.007'l5 0.00&32 0.004'l1 0.00370 0.00270 0.00190 0.00128 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.71585 0.72413 0.730'11 0.73&24 0.74028 0.7432& 0.74543 0.74700 0.74815 0.74'l00 0.74%3 0.75011 0.75045 
0 0.01477 0.00'387 0.00"3'l 0.00399 0.00240 0.00138 0.0007& 0.0003'l 0.00019 0.00008 0.00003 0.00001 0.00000 
OH 0.01'l72 0.01594 0.01249 0.00'l48 0.00&'l8 0.004'37 0.00342 0.0022& 0.00143 0.0008& 0.00049 0.0002& 0.00013 
02 0.07481 0.07561 0.07Ed& 0.07&&9 0.07734 0.07813 0.078'l9 0.07985 0.080(,5 0.08134 0.081'31 0.08237 0.08271 



ADD H20 III 

CASE= 0 O/F= 20.0000 F/A= 0.05000 PERCENT FUEL= 4.7E,1~ PHI= 0.7327 
P, ATI1 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T, DEG K 1500.0 1400.0 1300.0 1200.0 II 00.0 1000.0 ~OO.O 800.0 700.0 E,OO.O 500.0 400.0 300.0 
T, OEG F 2240.3 20E,0.3 1880.3 1700.3 1520.3 1340.3 II E,O. 3 ~80.3 800.3 E,20.3 440.3 2E,0.3 80.3 
RHO, G/CC 3.5313-4 3.7835-4 4.074E,-44.4141-4 4.8154-4 5.2970-4 5.8855-4 E,.E,212-4 7.%71-4 8.8283-4 I .05~4-3 I .3242-3 1.9047-3 
11, 110L fIT 28.97b 28.977 28.977 28.977 28. ~77 28.977 28.977 28.977 28. ~77 28.977 28.977 28.977 31.259 
CP, CALI I G 11 K I 0.3187 0.3140 0.3094 0.3047 0.2997 0.2943 0.2882 O.281E, 0.274E, 0.2E,75 0.2E,08 0.2547 0.741E. 
GAI1MA lSI 1.2744 1.2794 1.2847 1.2905 1.2%8 1.3038 1.3122 1.3220 1.3329 I .3447 1.3%8 1.3E.84 1.1742 
SON VEL, ~II SEC 740.E. 71E,.9 b92.3 E,E,E,.E, E,39.8 E,II.E, 582.1 550.~ 517.4 481.2 441.2 3%.3 30E,. I 

MOLE FRAC T IONS 
AR 0.00888 0.00888 0.00888 0.001"'18 0.00888 0.00868 0.00898 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 
CO2 0.09932 0.09932 0.09932 0.09932 0.09~32 0.09932 0.09932 0.09~32 0.09932 0.09932 0.09932 0.09~32 0.09~32 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.07300 
H2O 0.0<)439 0.09441 0.09441 0.09442 0.0~442 0.09442 0.09442 0.09442 0.09442 0.09442 O. 0~442 0.0~442 0.02142 
NO 0.000E,5 0.0003') 0.00021 0.000 II 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
1-12 0.743E,~ 0.74383 0.743~2 O. '4!~7 0.74400 0.74402 0.74402 0.74403 0.74403 0.74403 0.74403 0.74403 0.74403 
OH 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.toOOOO 
02 0.0530 I 0.05315 0.05324 0.05330 0.05333 0.05334 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 

CASE= 0 O/F= 2C.0000 F/A= 0.05000 PERCENT FUEL= 4.7E,1~ PHI: 0.7327 
P, ATI1 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
P, PSIA 29.4 29.4 29.4 2~.4 2~.4 29.4 2~.4 29.4 29.4 29.4 2~.4 2~.4 2~.4 
T, DEG Y. 2800.0 2700.0 2E,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 IE,OO.O 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38E,0.3 3E,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2E,00.3 2420.3 
RHO, Glce 2.4477-4 2.%02-4 2.&7&7-4 2.7980-4 2.9251-4 3.05~7-4 3.2037-4 3.35~3-4 3.5292-4 3.71~0-4 3.~231-4 4.1542-4 4.4140-4 
M, 110L fIT 28.1 I~ 28.3E,1 28.553 28.E,~~ 28.803 28.873 28.')17 28.')44 28.~5,) 28.%8 28.973 28.~75 28.~7b 
CP, CALIIGIIKI 0.7900 0.7051 0.E,229 0.5478 0.4842 0.4343 O. 3~78 0.3723 0.3551 0.3433 0.3350 0.328E, 0.3234 
GAI111A lSI 1.151& 1.157E, 1.1E,E,3 I. 1779 1.1')18 1.20b? 1.221 I 1.233& I .2439 1.2521 1.2587 1.2E,43 1.2E,94 
SOlj VEL,WSEC 97' •. 5 957.2 ~3').7 923.E, 908.7 894.0 878.') 8E,2.7 845. I 82E,.3 80E,.3 785.3 7E,3.4 

HOLE FRACT I 01'15 
AR 0.008&2 0.008b9 0.00875 0.00880 0.00883 0.00885 0.0088E, 0.00887 0.00888 0.00888 0.00888 0.00888 0.00888 
CO 0.03044 0.02251 0.015b3 0.01015 0.00E,14 0.00347 0.00183 0.00089 0.00040 0.00017 O.OOOOE, 0.00002 0.00001 
CO2 0.0E,5~4 0.07470 0.08224 0.08823 0.0')258 0.09550 0.0~72~ 0.0~832 0.0~88E, 0.0,)~13 0.0~925 0.0')929 0.0,)~31 
H 0.00410 0.00242 0.00135 0.00072 0.OO03E, 0.00017 0.00007 0.00003 0.00001 0.00000 0.00000 0,00000 0.00000 
H02 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00509 0.003E,E, 0.00251 0.001~4 0.00102 O.OOOE,O 0.00033 0.00017 0.00008 0.00004 0.00002 0.00001 0.00000 
H2O 0.075E,9 0.080% 0.0844E, 0.0874E, 0.08970 0.0')130 0.09242 0.0~317 0.093E,7 0.09399 0.09418 0.09430 0.0~43E, 

NO 0.01827 0.0157b 0.01344 0.01134 0.00,)4E, 0.00779 0.00b31 0.00502 0.00390 0.002~4 0.00215 0.00151 0.00102 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0,712% 0.72032 0.72643 0.73122 0.73483 0.7374E, 0.73')34 0.740E,7 0.741E,3 0.74233 0.74284 0.74322 0.74350 
0 o .0087E, 0.00577 0.003[,8 0.00228 0.0013E, 0.00078 0.00043 0.00022 0.00011 0.00005 0.00002 0.00001 0.00000 
OH 0.017% 0.013~3 0.0107E, 0.00808 0.005~1 0.0041~ 0.00287 0.0018') 0.00119 0.00072 0.00041 0.00021 0.00010 
02 o .052E,4 0.051E,4 0.05071 0.05007 0.04~80 0.04989 0.05024 0.05073 0.0512E, 0.0517E, 0.05219 0.05255 0.05282 



L 

ADD H20 I L I 

CASE= 0 OIF= 1&.[,&&7 FIA= 0.0&000 PERCENT FUEL= 5.",,04 PHI= 0.8792 
P, ATI1 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44.1 
T, DEG k 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, OEG F 2240.3 20100.3 1880.3 1700.3 1520.3 1340.3 11100.3 980.3 800.3 1020.3 440.3 2100.3 80.3 
RHO, GICC 7.%31-4 7.%77-4 8.1498-48.8290-4 9.103110-4 1.05'15-3 1.1772-3 1.3244-3 1.5135-3 I .71058-3 2.1190-3 2.10487-3 3.9321-3 
M, 110L fIT 28.979 28.979 28.979 28.979 28.97') 28.979 28.979 28.979 28.979 28.979 28.979 28.979 32.2&10 
CP, CAlIlG 11K I 0.3227 0.3183 0.3137 0.3089 0.3038 0.2983 0.2920 0.2851 0.2779 0.270[, 0.2&35 0.2571 0.5102 
GAI11'IA 151 1.21099 1.27410 I .2797 1.2853 1.2915 1.2985 1.30109 1.31&10 1.327[, I .3394 1.3517 1.3&37 I . I ')b0 
SON VEL,MISEC 73'1.3 715.5 &90.'3 &105.2 [,38.4 &10.4 580.'3 549.7 5110.4 480.2 440.4 395.10 304. I 

110LE FRACT IONS 
AR 0.00880 0.00880 0.00880 O.OOP,)O 0.00880 0.00850 0.00890 0.00880 0.00880 0.00880 0.00880 0.00880 0.00880 
CO2 0.11801 0.11801 0.11802 0.11502 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.101810 
H2O 0.11222 0.11223 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.01038 
NO 0.00043 0.00020 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.73&84 0.731094 0.73700 0.13703 0.73705 0.7370& 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 
OH 0.00004 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.(JOOOO 
02 0.023105 0.02374 0.02381 0.02384 0.0238[, 0.02387 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 

CASE= 0 OIF= 1&.1010&7 FIA= 0.010000 PERCENT FUEL= 5. &,,04 PHI= 0.8792 
P, ATI1 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSI A 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 
T, DEG ~ 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 11000.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38100.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2bOO.3 2420.3 
RHO, Glee 4.9021-4 5.1237-4 5.3547-4 5.59b3-4 5.8504-4 10.1198-4 b.4080-4 &.71~5-4 7.0592-4 7.4329-4 7.8470-4 8.3092-4 8.8288-4 
M, flOL WT 28.158 28.379 28.5&0 28.701 28.804 28.875 28.920 28.947 28.%3 28.971 28.~75 28.978 28.978 
CP, CALflGJlKI 0.75&2 0.&845 0.&137 0.54&8 0.4873 0.4383 0.4011 0.3750 0.3575 0.345') 0.3380 0.3321 0.3272 
GAfiMA 151 1.153'J 1.1593 I. 11071 1.177b 1.1905 1.2049 1.2191 1.2317 1.2418 1.24% 1.2557 1.2b08 1.21054 
SON VEL,I'I/SEC 97'>.7 "57.6 'J39.9 923.5 908. I 893.3 878. I 8& I. 'J 844.4 825.4 805.3 784.2 7&2.2 

I'IOLE FRACTIONS 
AR 0.00855 0.008&2 0.008107 0.00871 0.00875 0.00877 0.00878 0.00879 0.00879 0.00880 0.00880 0.00880 0.00880 
CO 0.03421 0.02571 0.01824 0.01212 0.00750 0.00431 0.00229 0.00113 0.00051 0.00021 0.00008 0.00003 0.00001 
CO2 0.08045 0.0898& 0.0~807 0.1047b 0.10980 0.11328 0.11548 0.11&7& 0.11744 0.11777 0.11792 0.11798 0.11800 
H 0.00311 0.00185 0.00104 0.000% 0.00028 0.00013 O.OOOOb 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00585 0.00428 0.00299 0.002JO 0.0012& 0.00075 0.00042 0.00022 0.00011 0.00005 0.00002 0.00001 0.00000 
H2O 0.09442 0.09~10 0.10285 0.10575 0.10790 0.10943 0.11048 0.11118 0.111&2 0.11189 0.11205 0.11215 0.11220 
NO 0.01399 0.01171 0.00%8 0.007~4 0.00&47 0.00524 0.00420 0.00333 0.00258 0.00195 0.00142 0.00100 0.000&7 
N02 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.70917 0.715% 0.72157 0.72~01 0.72937 0.73179 0.7334& 0.734bO 0.735310 0.73589 0.7310210 0.73b52 0.731071 
0 0.00475 0.00304 0.00188 0.00113 O.OOObb 0.00037 0.00020 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 
OH 0.01445 0.01121 0.00849 0.00b27 0.00451 0.00317 0.0021[, 0.00142 0.00089 0.00054 0.00030 0.000110 0.00008 
02 0.03101 0.02%5 0.02&49 0.02473 0.02348 0.02275 0.02245 0.022410 0.022b3 0.02288 0.02313 0.02335 0.02352 



L 

ADO H20 ILl 

CASE: 0 O/F: 14.[,540 F/A: 0.0[,824 PERCENT FUEL: f>.3882 PHI: 1.0000 
P, ATI1 b.OOOO &.0000 [,.0000 0.0000 [,.0000 &.0000 b.OOOO b.OOOO [,.0000 [,.0000 [,.0000 [,.0000 [,.0000 
P, P51A 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 
T, DEG t,. 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 [,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20[,0.3 1880.3 1700.3 1520.3 1340.3 111',0.3 ~80.3 800.3 [,20.3 440.3 2[,0.3 80.3 
RHO, Glce 1.4127-3 1.513&-3 1.[,301-3 1.7['5~-3 1.~2['5-3 2.11~1-3 2.354[,-3 2.&48~-3 3.0273-3 3.5318-3 4.2382-3 5.2~78-3 8.041[,-3 
11, MOL WT 28. ~80 28.~81 28.981 28.~81 28.~81 28.~81 28.981 28.~81 28.~81 28.~81 28.~81 28.<)81 32.<)<)3 
CP, CAlIIGI If.1 o .32f>4 0.321b 0.3170 0.3122 0.3071 0.3015 0.2951 0.2880 0.280b 0.2731 0.2b58 0.25~0 0.403b 
GAI'II'IA 151 1.2['b3 1.2711 1.27b1 1.2814 1.2875 I .2~44 1.3027 1.3124 1.3234 I .3353 1.3477 1.3[,00 I ,212~ 
SON VEL, 111 SEC 738.2 714.5 [,89.9 b[,4.2 b37.4 [,09.4 580.0 548.8 515.5 479.4 439.7 395. I 302.8 

110LE FRACTIONS 
AR 0.00873 0.00873 0.00873 O.OOP") 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 
CO 0.00005 0.00002 0.00001 O.OOOGO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.13310 0.13314 0.13315 O.13?1" 0.1331[, 0.; 331[, 0.1331[, 0.1331[, 0.1331[, 0.133;[, 0.1331[, 0.1331[, 0.1331[, 
H2 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.121[,0 
H2O 0.12&[,5 0.12[,[,7 O. I ?['['8 O. ;20[,8 0.12[,[,8 0.12[,[,8 0.12['b8 0.12['b8 0.12bb8 0.12&[,8 0.12bb8 0.12b['8 0.00507 
NO 0.00001 0.00001 0.00000 G.OOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.UOOOO 
N2 0.73140 0.73142 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 
OH 0.00001 0.00000 O.OOOGO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CASE: 0 O/F: 14.&540 F/A: 0.0,,824 PERCENT FUEL: b.3882 PHI: 1.0000 
P, ATM 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
P, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 
T. DEG t, 2800.0 2700.0 2bOO.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 19JO.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38bO.3 3b80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2bOO.3 2420.3 
RHO, Glee 1.2275-3 1.2812-3 1.337[,-3 I .3971-3 1.4b02-3 I .527b-3 l.bOOO-3 1.[,783-3 1.7b37-3 1.857b-3 1.%14-3 2.0772-3 2.2072-3 
M, 110L WT 28.203 28.385 28.538 28.bbl 28.757 28.830 28.883 28.~20 28.945 28.%1 28.<)71 28.~7b 28. g7''J 
CP, CAlIlGIIKJ o .b~85 o .b331 0.5800 0.530b 0.48b5 0.4485 0.41bg 0.3g15 0.3718 0.3%9 0.345~ 0.337b 0.3313 
GAI1MA lSI 1.lb05 1.lb57 1.172b 1.1810 I. 1~07 1.2015 1.212b 1.2235 1.233b 1.2424 1.2500 1.2%3 1.2[,1& 
SON VEL, 111 SEC g78.7 %0.2 g42.5 925.5 909.0 892.7 87&.3 85<).5 841.8 823.2 803.& 782.8 ?b1.0 

MOLE FRACT IONS 
AR 0.00800 0.00855 0.008&0 0.00B['4 O.OOBb[, 0.008&g 0.00870 0.00871 0.00872 0.00873 0.00873 0.00873 0.00873 
CO 0.03704 0.02<)22 0.02229 0.01('41 0.011(,4 0.00792 0.00517 0.00321 0.0018~ 0.00105 0.00054 0.0002b 0.00011 
CO2 o .0~254 0.10120 0.10B83 0.11528 0.12049 0.12454 0.12754 0.12%7 0.13110 0.13202 0.13257 O. I 3288 0.13304 
H 0.00207 0.0012(, 0.00074 0.000;2 0.00022 0.00011 0.0000(, 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00('4b O.004~g 0.00)78 0.00280 0.00202 0.00142 0.000~7 0.000,,3 0.00040 0.00024 0.00014 0.00007 0.00004 
H2O 0.110(,8 0.1141;5 0.11785 0.12037 0.12229 0.12372 0.12475 0.12547 0.125~5 0.12(,2(, 0.12&4b 0.12(,57 0.12(,(,3 
NO 0.00939 0.00732 0.00554 0.00407 0.0028~ 0.001~7 0.00130 0.00082 0.00049 0.000;;'8 0.00015 0.00007 0.00003 
N2 0.70709 0.71274 0.71747 0.72131 0.72433 0.72&&3 0.72831 0.72949 0.73028 0.73079 0.73109 0.73127 0.7313& 
a 0.00202 0.00120 0.000b8 0.00037 0.0001~ 0.0000<) 0.00004 0.09002 0.00001 0.00000 0.00000 0.00000 0.00000 
OH 0.01020 0.0075~ 0.00547 0.00381 0.002% 0.001b5 0.00101 0.00059 0.00033 0.0001;' 0.00008 0.00004 0.00001 
02 0.01400 0.01125 0.00873 0.00&53 0.00470 0.00325 0.0021b 0.0013b 0.00082 0.0004, 0.00025 0.00012 0.00005 



L 

AOD H20lLI 
ADD CISI 

CASE= 0 O/F= 14.2857 F/A= 0.07000 PERCENT FUEL= &.5421 PHI= 1.0258 
P, ATM 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
P, PSIA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, DEG Y. 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 &00.0 500.0 400.0 300.0 
1. DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11 &0. J ~80.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, G/CC 3.5141-3 3.7&51-3 4.0548-3 4.3~27-3 4.7~20-J 5.2712-3 5.8570-3 &.589~-3 7.5442-3 8.8210-3 I .05~4-2 1.3244-2 2.0245-2 
11, I'IOL fIT 28.83& 28.83& 28.83& 28.83& 28.83& 28.83& 28.8% 28.840 28.88g 28.953 28.~77 28.981 33.225 
CP, CAl! IGIIK I 0.32&1 0.322& 0.3188 0.314& 0.3101 0.3052 0.2~~5 0.2%4 0.3054 0.2851 0.2&88 0.25% 0.3405 
GAl1MA IS I 1.2&79 1.271& 1.2758 1.2804 1.2857 1.29 I (, I .2~90 1.3054 1.3032 1.323& I. 3439 1.3591 1.2315 
SON VEL,I11SEC 740.5 71&.5 (,91.5 &(,5.& (,38.(, (,10.3 580.& 548.7 512.4 477 .& 439. I 3~4.9 30<1. I 

110LE FRACT IONS 
AR 0.008&7 0.008(,7 0.008(,7 0.008(,7 0.008(,7 0.008(,7 0.008&7 0.008(,8 0.008&9 0.00871 0.00872 0.00872 0.00807 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 O.GOOOO 0.00000 0.00000 O.llOOOO 0.00000 0.00000 0.00000 0.00502 
CH4 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0000& 0.00090 0.00200 0.00243 0.00251 0.00000 
CO 0.00727 0.00(,92 0.00(,47 0.00590 0.00517 0.00427 0.00320 0.00202 0.000(,7 0.00007 0.00000 0.00000 0.00000 
CO2 0.12840 0.1287(, O. 1,921 0.;2~78 0.13050 0.13141 0.13247 0.133&2 0.1343(, 0.13415 O. 133~1 0.13385 0.130(,5 
H2 0.00278 0.00313 0.00359 0.00415 0.00488 0.00577 0.00(,83 0.0077& 0.00573 0.001~3 0.00035 0.00003 0.00000 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.12708 
H2O 0.12&30 0.125~5 0.125S0 0.12493 0.12420 0.12330 0.12224 0.12118 0.12172 0.123&0 0.12447 0.124&& 0.00201 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00003 0.00005 0.00005 0.00003 0.00001 0.00000 
N2 0.72&57 0.72&57 0.72(,57 0.72(,57 0.72(,57 0.72(,57 0.72&57 0.72&&(, 0.72799 0.72949 0.73010 0.73022 0.72(,57 

CASE= 0 O/F= 14.2857 F/A= 0.07000 PERCENT FUEL= &.5421 PHI= 1.0258 
P, ATl1 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 293.9 2~3.9 293.9 293.9 293.9 293.9 2~3.9 293.9 293.9 2 )3.9 293.9 293.9 293.9 
T, DEG k 2800.0 2700.0 2(,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38(,0.3 3(,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/CC 2.4&28-3 2.5&74-3 2.(,77(,-3 2.7~41-3 2.9178-3 ;.0500-3 3.191~-3 3.3457-3 3.5137-3 3.(,989-3 3.9045-3 4.1343-3 4.3927-3 
11, MOL fIT 28.,93 28.441 28. %3 28. E83 28.731 28.781 28.811 28.82& 28.832 28.835 28.83& 28.83& 28.83(, 
CP, CAl/IGIIK I 0.(,289 0.5805 0.5340 0.4902 0.4495 0.4121 0.3803 0.3581 0.345'3 0.33% 0.33'0(, 0.3325 0.3294 
GAMt1A rSI 1.1(,79 1.1739 1.1815 1.1908 1.2021 1.2154 1.2298 1.2422 1.2503 1.2551 1.2585 1.2&15 1.2&4& 
SON VEL,I1/SEC 980.3 %2.& 945.& 929.4 913.7 898.& 883.(, 8&7.4 849.2 829.2 808.2 78(, .4 7(,3.8 

110LE FRACTIONS 
AR 0.00851 0.008% 0.0085'3 0.008&2 0.008(,4 0.008&& 0.008&7 0.008(,7 0.008&7 0.008(,7 0.008(,7 0.008&7 0.008&7 
CO 0.03444 0.02775 0.02200 0.01729 0.013(,7 0.01112 0.009% 0.00875 0.00837 0.00815 0.00797 0.00778 0.00755 
CO2 0.098(,8 0.IOG07 0.11239 0.117:;5 0.12152 0.12430 0.12&00 0.12(,88 0.12729 0.12752 0.12770 0.12789 0.12812 
H 0.00140 0.00087 0.00052 0.00030 0.00017 0.00010 0.00005 0.00003 0.00002 0.00001 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00591 0.00471 0.00373 0.00297 0.00241 0.00203 0.00184 0.00179 0.00184 0.00194 0.00209 0.00227 0.00250 
H2O 0.11&09 0.11929 0.12185 0.12382 0.12527 0.12(,2(, 0.12(,84 0.12711 0.12717 0.12711 0.12&98 0.12&81 0.12&58 
NO 0.007(,2 0.00572 0.00410 0.00278 0.00175 0.00099 0.00049 0.00021 0.00008 0.00002 0.00001 0.00000 0.00000 
N2 0.7090(, 0.7137b 0.717&4 0.72072 0.7230& 0.724&9 0.72570 0.72(,22 0.72(,44 0.72&53 0.72(,% 0.721;% 0.72(,57 
0 0.0011(, 0.000&(, 0.0003& 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00791 0.00575 0.00403 0.002(,9 0.00170 0.00099 0.00053 0.00025 0.00011 0.00004 0.00001 0.00000 0.00000 
02 0.0_,)21 0.00&85 0.00478 0.0030(, 0.00173 0.00082 0.00031 0.00009 0.00002 0.00000 0.00000 0.00000 0.00000 



L 

AOD C 151 
AOD H2011l 

CASE= a O/F= 12.5000 F/A= 0.08000 PERCENT FUEL= 7.4074 PHI = 1.1723 
p. ATl1 30.000 30.000 30 .000 30.000 30 .000 30. 000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 
P, PSIA 440.~ 440.~ 440.~ 440.9 440.9 440. ~ 440.~ 440.9 440.~ 440.9 440.9 440.9 440.9 
T, OEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 E.OO.O 500.0 400.0 300.0 
1. DEG F 2240.3 20E.0.3 1880.3 1700.3 1520.3 1340.3 11 E.O. 3 ~80.3 800.3 ,,20.3 440.3 2,,0.3 80.3 
RHO, GICC &.8357-3 7.3240-3 7.8874-3 8.5449-3 ~.3223-J 1 . 02E.3-2 1.1484-2 1.3085-2 I .5073-2 1.7E.42-2 2.11~0-2 2.8520-2 4. 135&-2 
11, MOL WT 28.04E. 28.04& 28.04& 28.047 28.04~ 28.071 28.270 28.E.33 28.8E.0 28.~52 28.~79 31.203 33. '33& 
CP, CALlIG 11K I 0.3338 0.3313 0.3289 0.32E.8 0.32E.2 0.34&1 0.440& 0.4035 0.3299 0.2942 0.27&5 1.1%3 0.3267 
GAl1MA IS I 1.2&95 1.2721 1.274& 1.2770 1.278& 1.2E.97 1.2344 1.2472 1.2850 1 .3117 1 .3313 1.1845 1.2277 
SON VEL,I115EC 751.4 72E..E. 700.9 E.74.0 [,45.7 &13.2 5; 1 .b 538.3 509.1 475.4 437. a 355.3 300.4 

MOLE FRACT IONS 
AR 0.0083E. 0.0083E. o .0083E. 0.0053E. 0.0083E. 0.00837 0.00843 0.00853 0.008E.0 0.0085~ 0.00852 0.00838 0.0083E. 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.004G7 0.01309 0.02,)45 0.0323E. 
CH4 0.00000 0.00000 0.00000 0.00000 0.00003 0.00040 0.003')1 0.01037 0.01443 0.01370 0.00985 0.00150 0.00000 
CO 0.04458 0.04258 0.04012 0.0370E. 0.03321 0.02787 0.01734 0.00508 0.00102 0.00009 0.00000 0.00000 0.00000 
CO2 0.10480 0.10E.80 O. IO~2E. 0.; 1232 O. liE. I & 0.12124 O. 12~31 0.13&45 0.1382E. 0.13503 0.12938 0.11888 0.1170 I 
H2 0.02015 0.02214 0.02459 0.027E.3 0.03135 0.03517 0.03198 0.018&2 0.007E.3 0.00214 0.00035 0.00001 O.lIOOOO 
H2011l 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0&903 0.14120 
H2O 0.12200 0.12000 O. t 17:'4 0.11449 O.IIOE.~ 0.10E.1E. 0.10321 0.10547 0.10954 0.11E.37 0.12483 0.07052 0.00095 
NH3 0.00000 0.00001 0.00001 0.00002 0.00005 0.00010 0.00018 0.00020 0.0001E. 0.00011 0.00005 0.00001 0.00000 
N2 0.70012 0.70012 0.70012 0.70012 0.70011> 0.70070 0.70503 0.714&8 0.72035 0.71932 0.713~2 0.70222 0.70012 

CASE= 0 O/F= 12.5000 F/A= 0.08000 PERCENT FUEL= 7.4074 PHI= 1.1723 
p. A1t1 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 537.8 587.8 587.8 587.8 
T, DEG k 2800.0 2700.0 2E.00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1E.00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38E.0.3 3E.80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 21>00.3 2420.3 
RHO, Gice 4.8543-3 5.0459-3 5.2478-3 5.4&21>-3 5.E.931-3 5.9423-3 1>.2133-3 &.5097-3 E..8355-) 7. 1~54-3 7.5~52-3 8.0420-3 8.544E.-3 
t'I, 110L WT 27.883 27.'348 27.990 28.015 28.029 28.037 28.042 28.044 28.045 28.045 28.041> 28.04E. 28.04E. 
CP, CAlli G I I k I 0.497& 0.4485 0.4111 0.3850 0.3E.94 0.3593 0.3530 0.3488 0.3457 0.3431 0.3408 0.3385 0.33E.2 
GAMI'IA lSI 1.1958 1.2093 1.222E. 1.2339 1.2424 1.2484 1.2521> 1.2557 1.2582 1.21>04 1.2E.25 1.21>48 1.2E.71 
SON VEL,MISEC 999.2 '385.f:, 971.7 95&.8 940.5 922.7 903.9 884.2 81>3.7 842.E. 820.8 7~8.4 775.3 

MOLE FRACTIONS 
AR 0.00831 0.00833 0.00834 0.00835 0.00835 0.0083& 0.0083& 0.0083E. 0.00831> 0.00831> 0.0083& 0.0083E. 0.00831'" 
CO 0.05921 0.05l>E.3 0.05491 0.05377 0.05298 0.05234 0.05174 0.05112 0.05042 0.04%2 0.048&7 0.04755 0.04E.21 
CO2 0.08929 0.09222 0.09417 0.0'3514 0.0%31 0.0%~9 0.0~7b1 0.09825 0.09895 0.0997& 0.10070 0.10182 0.10317 
H 0.00142 0.00097 0.000&5 0.00043 0.00028 0.00017 0.00010 O.OOOOE. 0.00003 0.00002 0.00001 0.00000 0.00000 
H2 0.01221 0.01185 0.01177 0.01190 0.01218 0.01257 0.0130E. 0.013E.3 0.01431 0.01511 0.01E.05 0.01717 0.01852 
H2O 0.12E.28 0.127'34 0.12892 0.12'338 0.12947 0.12931 O. 12895 0.12844 0.12780 0.12702 O. 12E.0~ 0.12497 0.123E.3 
NO 0.00281 0.00170 0.000% 0.00051 0.00025 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.E.94&4 0.&%83 0.E.9825 0.&9910 0.1>9958 0.&9985 0.1>9999 0.70001> 0.70009 0.70011 0.70011 0.70012 0.70012 
a 0.00030 0.00014 O.OOOOE. 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00423 0.00275 0.00170 0.000'3~ 0.00055 0.00029 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 
02 0.00128 0.0001>2 0.00027 0.00010 0.00004 0.00001 0.00000 O.OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000 



L 

ADO CIS I 
ADO H20lL I 

CASE= 0 OIF= 11.1111 FIA= 0.09000 PERCENT FUEL= 8.25&9 PHI= 1.3189 
P, Am 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, DEG f' 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 (,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 11(,0.3 980.3 800.3 (,20.3 440.3 260.3 80.3 
RHO, Glec 1.1095-2 1.1887-2 1.2802-2 1.3872-2 1.5155-2 I .6838-2 1.9098-22.1835-2 2.5139-2 2.9410-2 3.5320-2 5.0258-2 7.0355-2 
1'1, 1'10L fIT 27.312 27.312 27.313 27.318 27.359 27.[,33 28.208 28.667 28.879 28.959 28.982 32.992 34.&38 
CP, CAlIIGI(k I 0.3404 0.33PI; 0.3375 0.3393 0.3751 0.5222 0.5289 0.4134 0.3314 0.2957 0.2797 0.71;35 0.3259 
GAM~IA I S I 1.2719 1.2738 1.2753 1.2750 1.2[,05 1.2174 1.2115 1.2398 1.2805 1.3084 1.32[,0 1.18[,2 1.2191 
SON VEL,I11SEC 71;2.1 736.8 710.4 682.4 649. I 605.2 5&6.9 536.4 508.0 474.7 43[,. I 345.8 2%.3 

1'10LE F~ACT IONS 
AR 0.0080[, 0.00807 0.00807 0.008C.7 0.00808 0.0081[, 0.00833 0.00839 0.00838 0.00834 0.00826 0.00807 0.00806 
C lSI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00927 0.01739 0.02521 0.03462 0.05680 0.05778 
CH4 0.00000 0.00000 0.00001 0.00008 0.00078 0.0057[, 0.0162[, 0.01982 0.01941 0.01[,74 0.01219 0.00052 0.00000 
CO 0.07609 0.0730(, 0.06937 0.06472 0.05794 0.04303 0.02039 0.00514 0.00079 O.OOOOb 0.00000 0.00000 0.00000 
CO2 0.08[,02 0.08905 0.09274 0.1)9735 0.10)[,7 0.11524 0.13079 0.13435 0.13085 0.12555 0.11927 0.104% 0.10433 
H2 0.03944 0.04245 0.04609 0.05040 0.05444 0.05046 0.03346 0.01679 0.00[,55 0.00181 0.00030 0.00001 O.lJOOOO 
H20lli 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.11452 0.15375 
H2O 0.11483 0.11180 0.108,3 0.10363 0.09831 0.09373 0.09291 0.10360 0.11463 0.12400 0.13330 0.03889 0.00055 
NH3 0.00002 0.00003 0.00005 0.00009 0.00017 0.00028 0.00031 0.00028 0.00021 0.00014 0.00007 0.00000 0.00000 
N2 0.67553 0.67553 0.[,7555 0.67565 0.[,7661 0.68335 0.69755 0.70235 0.70179 0.[,9816 0.69200 0.67[,22 0.67552 

CASE= 0 OIF= 10.0000 FIA= 0.10000 PERCENT FUEL= 9.0909 PHI = 1.4654 
p, Am 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, DEG K 2800.0 2700.0 2,,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1600.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 3860.3 3[,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2600.3 2420.3 
RHO, Glee 5.6101-5 5.881:>5-5 6.1627-5 [,.4426-5 6.7321-5 7.0378-5 7.3655-5 7.7209-5 8.1095-5 8.5378-5 9.0129-5 9.5435-5 1 .0140-4 
t1, ~IOL fIT 25.'80 2".084 26.2% 26.433 2b.516 2b.5b5 26.593 26.609 26.618 26.622 2[,.625 2[,.[,26 2(,.626 
CP, CALIIGllkl 1.0272 0.8386 0.[,754 0.5533 0.4725 0.4229 0.3931 0.3752 0.3644 0.3577 0.3533 0.3503 0.3479 
GAM~IA IS I I . 1444 1.1547 1.1709 1.1913 1.2122 1.2302 1.2440 1.2537 1.2604 1.2651 1.2(,85 1.2711 1.2732 
SON VEL,MISEC 101[,.[, 9%.9 981.1 %7.9 c)5S.1 941. I 925.0 907.0 887.4 866.4 844.4 821.4 797.6 

t'10LE FRACT IONS 
AR 0.00754 0.00763 O.007b9 0.00773 0.00776 0.00777 0.00778 0.00779 0.00779 0.00779 0.00779 0.00779 0.00779 
CO 0.127% 0.12450 0.12178 0.11988 0.11855 0.11748 0.11645 0.11531 0.11400 0.11248 0.110[,8 0.10858 0.10609 
CO2 0.04049 O.O45~4 0.05005 0.052J4 0.05471 0.05610 0.05732 0.05856 0.05993 0.0[, 148 0.06329 O.Ob540 0.0678') 
H 0.02423 0.01659 0.01114 0.00732 0.00467 0.00288 0.00170 0.00095 0.00050 0.00025 0.00011 0.00005 0.00002 
H2 0.04438 0.04313 0.04265 0.04290 0.0436[, 0.04471 0.04593 0.04726 0.04873 0.05036 0.05221 0.05435 0.0%85 
H2O 0.0%29 0.10550 0.11189 0.11577 0.11776 0.11847 0.11833 0.11764 0.11653 0.11509 0.11334 0.11125 0.10876 
NO 0.00502 0.00330 0.001')8 0.00108 0.00054 0.00025 0.00011 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 
N2 0.62933 0.[,3764 0.64351 0.64731 0.64%2 0.65097 0.65173 0.b5215 0.65238 0.65250 0.[,5255 0.65258 0.6525') 
0 0.00512 0.00257 0.00115 0.00046 0.00017 0.00005 0.00002 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.01513 0.01Ob3 0.001;')2 0.00419 0.00237 0.00126 0.00062 0.00029 0.00012 0.00005 0.00002 0.00001 0.00000 
02 0.00449 0.00256 0.00124 0.00051 0.00019 0.00006 0.00002 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 



CASE= 0 O/F= 0.0000 F/A= 0.00000 PERCENT FuEL= 0.0000 PHI= 0.0000 
P, A Tl1 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 2'33. '3 2.,3. '3 2'33." 2')3.9 293.') 293.9 293.9 293.'l 2'33.'3 2'33.'3 2'33.9 2'33.'3 2'33.') 
T, OEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1')00.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, GICC 2.5148-3 2.('102-3 2.7122-3 2.821')-3 2."403-3 3.0&87-3 3.208&-3 3.3&1&-3 3.52'l8-3 3.71%-3 3.')221-3 4.1528-3 4.4123-3 
M, MOL WT 28.88'3 28 . .,15 28.')32 28.')45 28.953 28.,)58 28.%1 28.%3 28.%4 28.%5 28.%5 28.%5 28.%5 
CPo CALIIG 11K I 0.384(, 0.3704 0.3585 0.3485 0.3401 0.3330 0.32&8 C.3213 0.31&2 0.3115 0.30(,'3 0.3025 0.2982 
GAMMA 151 1.2312 1.2377 1.2440 1.2501 1.255') 1.2&15 1.2&(,') 1.2721 1.2773 1.282(, 1.287'3 1.2'l33 1.2')88 
SON VEL ,11/SEC '3%.1 "80.3 %4.1 '347.5 ')30.4 ')12.7 8'l4.5 875.7 8%.4 83&.4 815.7 7,)4.4 772.3 

f10LE FRACT IONS 
AR 0.00')30 0.00'l31 0.00'l31 0.00'l32 0.00Y32 0.00'332 0.00')32 0.00.,32 0.00'332 0.00')32 0.00'332 0.00'332 0.00'332 
CO 0.00002 0.00001 0.00001 O.oonOl 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.00028 0.0002'3 0.00029 0.0002'3 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.03572 0.03127 0.02704 O.O2?OO 0.01'338 0.01(,01 0.012'38 0.01030 0.007'38 0.00&01 0.00438 0.00308 0.00207 
N02 0.0000" 0.0000" 0.00008 0.00008 0.00008 0.00007 0.00007 0.0000(, 0.0000(, 0.00005 0.00005 0.00004 0.00004 
N2 0.7(,0'37 0.7&387 0.7(,(,47 0.7('87'l 0.7708b 0.772&8 0.77429 0.77%8 0.77(,87 0.77787 0.778(,') 0.77')35 0.77')85 
0 0.00524 0.00351 0.00228 0.00143 0.0008(, 0.0004') 0.00027 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 
02 0.1883') 0.1'31&5 0.1,)451 0.1')702 0.19')21 0.20112 0.20277 0.2041'l 0.20540 0.20('42 0.20725 0.207')1 0.~0842 

CASE= O/F= 0.0000 F/A= 0.00000 PERCENT FUEL= 0.0000 PHI= 0.0000 
p. ATM 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 2')3.'3 2'33. '3 2'33.'3 2'l3. '3 2.,3.'3 2'33.'3 2.,3.'3 293.'3 2'33.'l 2'l3.'l 2'l3.'l 2'l3.'l 2'33. 'l 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 '300.0 800.0 700.0 (,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 11£,0.3 'l80.3 800.3 &20.3 440.3 2(,0.3 80.3 
RHO, GICe 4.70(,5-3 5.042(,-3 5.4305-3 5.8830-3 &.4178-37.05'l('-3 7.8440-3 8.8245-3 1 .0085-2 1.17&[,-2 1.411'l-2 1.7('4'l-2 2.3532-2 
11, 110L WT 28.%5 28.%5 28.%5 28.%5 28.%5 28. %4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 
CP, CALIIGIIKJ 0.2'l3'l 0.28'38 0.28% 0.2815 0.2773 0.2730 0.2(,81 0.2(,2(, 0.2%" 0.2512 0.24[,1 0.2422 0.2402 
GA1111A lSI 1.3044 1.3102 1 .31 (, 1 1.3222 1.3287 1.33% I .3440 1.353(, 1 .3(,44 1.3757 1.38£:'5 1.3'l52 1.3'3'l" 
SON VEL, MISEC 74'l.4 725.b 700.8 (,74.Q (,47.7 (,1'3.2 58'l.2 557.5 523.(, 48(,.8 44[,.1 400.3 347.2 

MOLE FRACTIONS 
AR 0.00932 0.00'l32 0.00'l32 0.00'332 0.00'l32 0.00'332 0.00'l32 0.00932 0.00'l32 0.00932 0.00932 0.00'l32 0.00')32 
CO2 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.00131 0.00078 0.00043 0.00021 0.0000'l 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00003 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.78023 0.78050 0.780(,7 0.78078 0.78084 0.78087 0.78089 0.7808'3 0.7808'3 o 7808') 0.7808'l 0.78089 0,78089 
02 0.20880 0.20'l07 0.20'l25 0.20'33& 0.20'l43 0.20'l4(' 0.20948 0.20'l48 0.20'l49 0.20'l49 0.20'l4'l 0.20'34'l 0.20.,4'l 



ADD H20lL I 

CASE= 0 O/F=IOO.OOOO F/A= 0.01000 PERCENT FUEL= 0.9901 PHI=0.14('5 
P, ATl1 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 
P, PSIA 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 
T, OEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 (,00.0 500.0 400.0 300.0 
T, OEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 11(,0.3 980.3 800.3 (,20.3 440.3 2&0.3 80.3 
RHO, G/CC 7.0&03-37.5(,4&-3 8.14&5-3 8.8253-3 9.(,27&-3 I .0590-2 1.17(,7-2 I .3238-2 1.5129-2 1.7(,51-2 2.1181-2 2.&47&-2 3.5%&-2 
M, MOL WT 28.90 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 29.513 
CP, CAUIG II K I 0.2992 0.2949 0.290& 0.28&3 0.2820 0.2774 0.2723 0.2&&& 0.2&0& 0.254& 0.2492 0.2448 0.2727 
GAMI1A 151 1.2975 1.3031 1.3089 1.3150 1. 3215 1.3285 1.33&8 1.34&5 1.3574 1.3&88 1.3799 1.3893 1.3439 
SON VEL ,M/SEC 747.4 723.& &98.9 E;73.0 &45.9 &17.5 587.7 55&.1 522.2 485.5 445.0 399.4 337.0 

MOLE FRACTIONS 
AR 0.00923 0.00923 0.00923 0.00",) 0.00923 0.00923 0.00923 0.00923 0.00'123 0.00923 0.00923 0.00923 0.00923 
CO2 0.02088 0.02088 0.02088 0.02068 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 
H2011l 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.01849 
H2O 0.01%2 0.01%2 0.01%< 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.00113 
NO 0.00120 0.00072 0.00039 0.00020 0.00009 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00003 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.772(,2 0.77287 0.77303 G.77313 0.77318 0.77321 0.77322 0.77323 0.77323 0.77323 0.77323 0.77323 0.i7323 
OH 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.17&40 0.17&&5 0.17&&2 0.17E.92 0.17&98 0.17701 0.17702 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 

CASE= 0 O/F=IOO.OOOO F/A= 0.01000 PERCENT FUEL= 0.9901 PHI= 0.14&5 
P, ATM 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 
T, OEG K 2800.0 2700.0 2[,00.0 25QO.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 11;00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38[,0.3 31;80.3 3500.3 3320.3 3140.3 2900.3 2780.3 2[,00.3 2420.3 
RHO, G/CC 5.0244-3 5.21[,2-3 5.4213-3 5.[,415-3 5.8790-3 ['.13[,4-3 [,.41[,[,-3 [,.7229-3 7.0597-3 7.431[,-3 7.844[,-3 8.30[,2-3 8.8254-3 
M, MOL HT 28.8[,0 28.892 28.915 28.933 28.945 28.953 28.959 28.%2 28.%5 28.%[, 28.%7 28.%7 28.%7 
CP, CAUl G" K I 0.4021; 0.38[,5 0.3727 0.3[,10 0.3511 0.342[, 0.3353 0.3289 0.3231 0.3178 0.3128 0.3081 0.303& 
GAMMA 151 1.2,22 1.2287 1.2352 1.2415 1.2477 1.253[, 1.2593 1.2['49 1.2703 1.2757 1.2811 1.28[,5 1.291'l 
SON VEL,11/SEC 'l'l2.'l 977 .1 %O.'l 944.4 927.4 90'l.9 891.9 873.2 854.0 834.1 813.[, 7~2.3 770.3 

rIG:"'~ FRACTIONS 
AR 0.00920 0.00921 0.00921 0.00~22 0.00~22 0.00~23 0.00~23 0.00923 0.00~23 0.00~23 0.00923 0.00~23 0.00923 
CO 0.00117 0.00077 0.00048 0.0002~ 0.00017 O.OOOO~ 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
CO2 0.01%3 0.0200& 0.0203[, 0.02057 0.02070 0.02078 0.02083 0.0208[, 0.02087 0.02088 0.02088 0.02088 0.02088 
H 0.0001[, O.OOOO~ 0.00005 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00004 0.00003 0.00003 0.000J2 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2 0.00015 0.00010 0.00007 0.00004 0.00003 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2O 0.01[,74 0.01738 0.017~2 0.01835 0.01871 0.01898 0.01~18 0.01~34 0.01944 0.01~52 0.019% 0.01959 0.01%1 
NO 0.03253 0.02849 0.024b4 0.02103 0.0171;8 0.014[,1 0.01185 0.00941 0.0072~ 0.00550 0.00401 0.00281 0.0018~ 
N02 0.00011 0.00010 0.00010 0.00010 0.00009 0.00009 0.00008 0.00007 0.00007 0.0000[, 0.00005 0.00005 0.00004 
N2 0.7540[, 0.7%'l3 O. 75~48 0.n175 0.7[,375 0.7[,551 0.7&704 0.7[,8% O. 7&~4~ 0.77042 0.77119 0.77180 0.77227 
0 0.00339 0.00227 0.00148 0.00093 0.000% 0.00032 0.00018 0.00009 0.00004 0.00002 0.00001 0.00000 0.00000 
OH 0.00514 0.004% 0.00314 0.0023& 0.00173 0.00122 0.00084 0.00055 0.00035 0.00021 0.00012 0.0000& 0.00003 
02 0.15770 0.1[,051 O. 1[,304 0.1[,532 0.1(,734 0.1[,914 0.17070 0.17205 0.17320 0.1741 b 0.17494 0.175% 0.17[,04 

r 



ADD H20 III 

CASE= a O/F= 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI = a .2~31 
P, ATM 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 bOO.O 500.0 400.0 300.0 
T, DEG F 2240.3 20bO.3 1880.3 1700.3 1520.3 1340.3 11 bOo 3 ~80.3 800.3 b20.3 440.3 2bO.3 80.3 
RHO, Glee 1.17b8-2 I .2bO~-2 I. 357~-2 1.4710-2 l.b047-2 1 .7&52-2 I .~&13-2 2.20&5-2 2.5217-2 2.~420-2 3.5304-2 4.4130-2 &.1177-2 
M, MOL WT 28.~70 28.~70 28.~70 28.~70 28.~70 28. ~70 28.~70 28.~70 28.%~ 28.~70 28.~70 28. ~70 30.120 
CP, CALI I GIl K I 0.3042 0.2~~~ 0.2955 0.2~11 0.28b5 0.2818 0.27&4 0.2704 0.21>42 0.257~ 0.2522 0.2474 0.2715 
GAI1MA IS I 1.2~11 1.2%& 1.3023 1.3083 1 .3147 1.3217 1.3301 I. 33~~ 1.3507 1.3&23 1.3737 1.3837 1.3303 
501'1 VEL,M/SEC 745.5 721.8 &~7. I &71.3 1>44.3 1>15.~ 581>.2 554.7 520.9 484.3 444.0 3~8.& 331 . ~ 

MOLE FRACT IONS 
AR 0.00~14 0.00~14 0.00~14 0.00Q'4 0.00~14 0.00~14 0.00~14 0.00~14 0.00~14 0.00~14 0.00~14 0.00~14 0.00~14 
CO2 0.04101> 0.04101> 0.0410& 0.041G& 0.0410& 0.0410& 0.04101> 0.04101> 0.04101> 0.0410G 0.0410& 0.04101> 0.0410& 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.03820 
H2O 0.03881> 0.0388& 0.03881 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.000&7 
NO 0.00108 0.000&5 0.0003& 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00003 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.7&517 0.71>539 0.7&553 G.7&5&2 0.71>5&8 0.71>570 0.71>571 0.7&571 0.7&571 0.71>571 0.7b572 0.71>572 0.ib572 
OH 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.144&3 0.1448& 0.14501 0.14511 0.1451& O. 1451~ 0.14520 0.14521 0.14521 0.14521 0.14521 0.14521 0.14521 

CASE= a O/F= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.~12& PHI= 0.43% 
P, ATM 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T. DEG K 2800. a 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1~00.0 1800.0 1700.0 IGOO.O 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2~oO.3 2780.3 2&00.3 2420.3 
RHO, Gice E, .0775-5 &.3b~8-5 &.E,1>~8-5 b.97~4-5 7.301~-5 7.1>41&-5 8.0038-5 8.3~45-5 8.8200-5 ~.2877-5 ~.805&-5 1.0384-4 1.1033-4 
M, 110L WT 27.927 28.225 28.41>0 28.&35 28.7&0 28.844 28.8~8 28.~31 28.~50 28.%0 28.%b 28.%~ 28.~71 
CP, CALIIGIIKI 0.87% 0.7709 0.1>1>~1 0.5787 0.5035 0.4451 0.4025 0.3725 0.3521 0.3380 0.3281 0.3207 0.3148 
GAMI1A IS I I. I ~ 75 1.1532 I. 11>1~ 1.1738 1.1885 I .2047 1.2208 1.2354 1.2477 1.2578 1.2b&0 1.2729 I .27~0 
SON VEL, M/SEC ~78.0 ~57.7 93~.4 ~23. I ~08.1 893.7 879. I 81>3.5 84&.& 828.3 808.8 788. I 7&&.4 

MOLE FRACT IONS 
AR 0.00873 0.00882 0.00889 0.008~5 0.00899 0.00901 0.00903 0.00904 0.00905 0.00~05 0.00~05 0.00905 0.00~05 
CO o .023el 0.01797 0.012b5 0.0082~ 0.00505 0.00287 0.00151 0.00074 0.00034 0.00014 0.00005 0.00002 0.00001 
CO2 0.03485 0.04132 0.04713 0.05181> 0.0553b 0.05772 0.05919 0.0&003 0.0&047 0.0&01>9 0.Ob079 0.Ob083 0.01>085 
H 0.00708 0.00423 0.00239 0.00128 0.0001>4 0.00030 0.00013 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 O.OOOJI 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00379 0.00281 0.001~7 0.00130 0.00082 0.00048 0.00027 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 
H2O 0.03808 0.0428& 0.04b81 0.04994 0.05233 0.05409 0.05535 0.051>23 0.05&82 0.05720 0.05744 0.05759 0.0571>7 
NO 0.0247~ 0.02197 0.01~15 0.011>43 0.01387 0.01150 0.00~35 0.00744 0.00577 0.00431> 0.00318 0.00223 0.00150 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
1'<2 0.718&0 0.72780 0.73535 0.74132 0.74587 0.74~25 0.75173 0.75354 0.75487 0.75587 0.7%1>1 0.75711> 0.75751> 
0 0.02367 O.OlbOO 0.01044 O.OOE,% 0.003% 0.00228 0.00125 0.0001>5 0.00031 0.00014 0.00006 0.00002 0.00001 
OH 0.02047 0.01b92 0.01348 0.0103& 0.00770 0.00551 0.00380 0.00252 0.0015~ 0.000% 0.00054 0,0002~ 0.00014 
02 0.0%10 ().0~~28 0.10171 O.1031>~ O. 10542 0.10697 0.10837 0.10%1 O. I ;0&7 0.11155 0.11225 0.11280 0.11321 

r 



ADD H20lli 

CASE: 0 O/F: 25.0000 F/A: 0.04000 PERCENT FUEL: 3.8462 PHI: 0.5862 
P. ATI1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
p. PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 
T. OEG K 1500.0 1400.0 1300.0 1200.0 11 00.0 1000.0 ~OO.O 800.0 700.0 600.0 500.0 400.0 300.0 
T. OEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 1160.3 ~80.3 800.3 620.3 440.3 260.3 80.3 
RHO. G/CC 2.3540-4 2.5221-4 2.7162-4 2.~425-4 3.2100-4 3.5310-4 3.~234-4 4.4138-4 5.0443-4 5.8850-4 7.0621-4 8.8276-4 1.2300-3 
M. MOL WT 28.~74 28.~74 28.~74 28.~74 28.~74 28. ~74 28.~74 28.~74 28. ~74 28.~74 28.~74 28.~74 30.27~ 
CP, CALI IGllK I 0.3142 0.30% 0.3049 0.3003 0.2~54 O. 2~02 0.2843 0.277~ 0.2712 0.2644 0.2580 0.2523 0.~~41 
GAMMA 151 1 .27~4 1.2847 1.2902 1.2%0 1.3024 1.3095 I . 317~ 1.3276 1.3386 1.3503 1.3622 1.3733 1.1628 
SON VEL,M/SEC 742. I 718.4 6~3.8 668.0 641.2 613.0 583.4 552. I 518.5 482.2 442. I 3~7.0 30~.5 

MOLE FRACT IONS 
AR 0.00897 0.008~7 0.008~7 0.00P97 0.008~7 0.008~7 0.00897 0.008~7 0.008~7 0.008~7 0.008~7 0.008~7 0.008~7 
CO2 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 
H20lLl 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0430~ 
H2O 0.07622 0.07624 0.0762~ 0.07625 0.07625 0.07625 0.07625 0.07625 0.07625 0.07625 0.07025 0.07625 0.03317 
NO 0.00081 0.00048 0.00027 0.00013 0.00006 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.75070 0.75087 0.750~8 0.75105 0.75109 0.75111 0.75112 0.75112 0.75112 0.75112 0.75112 0.75112 0.75112 
OH 0.00006 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.082% 0.08314 0.08325 0.08332 0.08336 0.08338 0.08338 0.0833~ 0.08339 0.0833~ 0.0833~ 0.0833~ 0.0833~ 

CASE: 0 o IF: 25.0000 F/A: 0.04000 PERCENT FUEL: 3.8462 PHI: 0.5862 
P, ATM 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T, OEG K 2800.0 2700.0 2600.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 I~OO.O 1800.0 1700.0 1&00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 3860.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2600.3 2420.3 
RHO, G/ce I .8393-4 1.~231-4 2.0098-42.1000-4 2.1947-4 2.2~52-4 2. 402~-4 2.5194-4 2.6467-4 2.7808-4 2.9421-4 3.1154-4 3.3102-4 
M. MOL WT 28.173 28.405 28.586 28.720 28.815 28.878 28.~18 28.~43 28.957 28.%6 28.~70 28.,)72 28.')74 
CP, CALI IGII~" 0.7679 0.6811 0.5~95 0.5276 0.4&86 0.4231 0.3~00 0.3&b7 0.3505 O. 33~2 0.330~ 0.3244 0.31~0 
GAMMA lSI 1.1542 1.1&10 1.1705 1.1827 1.1%8 1.2115 1.2254 I .2375 I .2476 I .255~ 1.2&27 1.2&87 1.2742 
SON VEL,M/5EC 97'> .6 ~57.~ ~40.8 <)25.2 910.4 895.7 880.4 8&4.0 8~&.4 827.& 807.7 786.7 764. ~ 

110LE FRACT IONS 
AR 0.00872 0.0087~ 0.00885 0.0088<) 0.00892 0.00894 0.008')5 0.008% 0.008% 0.008% 0.00897 0.008~7 0.00897 
CO 0.02414 0.01761 0.012U5 0.00772 0.00463 0.00260 0.0013& 0.00066 0.00030 0.00012 0.00005 0.00002 0.00000 
CO2 0.053~1 0.06109 0.06715 0.07185 0.07520 0.07741 0.07876 0.07952 0.07993 0.08012 0.08021 0.08025 0.08027 
H 0.00413 0.00242 0.00135 0.00071 0.00035 0.00017 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00386 0.00276 0.00188 0.00122 0.00075 0.00044 0.00025 0.00013 0.00006 0.00003 0.00001 0.00000 0.00000 
H2O 0.05912 0.0&347 0.06&97 O.O&%~ 0.07173 0.07322 0.07428 0.07501 0.07549 0.07581 0.07&01 0.07613 0.071>1') 
NO 0.02185 0.01<)12 0.01&51 0.01407 0.01183 0.00979 0.00795 0.001>32 0.00491 0.00370 0.00270 0.001~0 0.00128 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 
N2 0.71942 0.72678 0.73278 0.73748 0.7410" 0.74372 0.7451>9 0.74714 0.74822 0.74904 0.74%5 0.75011 0.75041> 
0 0.01204 0.00804 0.00520 0.00325 0.001% 0,00113 0.000&2 0.00032 0.00015 0.00007 0.00003 0.00001 0.00000 
OH 0.0181') 0.014&0 0.01138 0.00%2 0.00b33 0.00451 0.0030') 0.00204 0.00129 0.00077 0.00044 0.00023 0.00011 
02 0.07460 0.0752<) 0.07585 0.07647 0.07722 0.07808 0.07898 0.0798& 0.0806& 0.08135 0.08192 0.08237 0.08272 



ADO H20lL I 

CASE: 0 O/F= 20.0000 F/A= 0.05000 PERCENT FUEL= 4.7['1~ PHI= 0.7327 
P, AT11 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
P, PSIA 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 2~.4 29.4 2~.4 2~.4 

To oEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 [,00.0 500.0 400.0 300.0 
T, oEG F 2.240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 11[,0.3 980.3 800.3 [,20.3 440.3 260.3 80.3 
RHO, GICC 4.7084-4 5.0447-4 5.4328-4 5.8855-4 ['.420[,-4 7.0(,2[,-4 7.8474-4 8.8283-4 1.0090-3 1.1771- 3 1.4125-3 1 .7b57-3 2.554[,-3 
M, 110L fIT 28.977 28.~77 28.977 28.977 28. ~77 28.~77 28.~77 28.~77 28. ~77 28.977 28. ~77 28.~77 31.443 
CP, CAL/{GlfKI 0.318[, 0.3140 O. 30~4 0.3047 0.2997 o .2~43 0.2882 0.281[, 0.274[, 0.2[,75 0.2[,08 0.2547 0.[,227 
GAMI1A {S I 1 .2744 1.27CJ5 1.2848 t .2Q05 1.2%8 1.3038 1.3 {22 1.3220 1 .332~ 1 .3447 { .3%8 1.3[,84 1.1858 
SON VEL,M/SEC 740.(, 71[,.9 [,92.3 b['['.[, [,39.8 [,11.[, 582.1 550.9 517.4 481.2 441.2 3%.3 30[,.7 

110LE FRACT IONS 
AR 0.00888 0.00888 0.00888 o.oopse 0.00888 0.00888 0.00898 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 
CO2 o .0~~32 0.0~932 0.0~~32 0.09',32 0.09'132 0.0~~32 0.09~32 0.09~32 0.O~932 0.0~~32 0.09932 0.09932 0.09932 
H20{L 1 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.llOOOO 0.00000 0.00000 0.00000 0.07845 
H2O 0.09439 0.09441 O.0~441 0.09442 0.09442 0.09442 0.09442 0.0~442 0.09442 0.0~442 0.09442 0.09442 0.01597 
NO 0.000[,5 0.0003~ 0.00021 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.743[,9 0.74383 0.74392 0.743~7 0.74400 0.74402 0.74402 0.74403 0.74403 0.74403 0.74403 0.74403 0.74403 
OH 0.00005 0.00002 0.00001 G.OOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.UOOOO 
02 0.05301 0.05315 0.05324 0.05330 0.05333 0.05334 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 

CASE= 0 O/F= 20.0000 F/A= 0.05000 PERCENT FUEL: 4.7b1~ PHI= 0.7327 
P, ATl1 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44.1 44.1 44.1 44.1 44.1 44.1 44.1 44.1 44.1 44.1 44.1 44.1 44.1 
T, OEG K 2800.0 2700.0 2[,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1[,00.0 
T, oEG F 4580.3 4400.3 4220.3 4040.3 38[,0.3 3[,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2(,00.3 2420.3 
RHO, G/CC 3.&87&-4 3.8527-4 4.0242-4 4.2033-4 4.3~18-4 4.5921-4 4.8070-4 5.03~9-4 5.2942-4 5.5713-4 5.8848-4 ('.2314-4 ['.(,210-4 
11, ~10L fIT 28.242 28.453 28.[,19 28.743 28.830 28.88~ 28.~2[' 28.949 28.%2 28.%9 28.973 28.975 28.97[, 
CP, CAL /I G 1 {K 1 0.7351 0.&578 0.5839 0.5178 0.4[,27 0.4201 0.3890 0.3&72 0.3523 0.3419 0.3342 0.3283 0.3232 
GAt111A (SI 1.1%3 1.1&30 1.1723 1.1842 I .1~79 1 .211~ 1.2251 1.23[,4 1.245& 1.2531 1.2592 1.2[,4[, 1.2[,% 
SON VEL,MISEC ~7(,. 3 957.9 941.0 925.4 910.5 895.7 880.2 8&3.5 845.7 82&.[, 80[,.5 785.4 7b3.5 

MOLE FRACT IONS 
AR 0.008&[, 0.00872 0.00877 0.00881 0.00884 0.0088[, 0.00887 0.00887 0.00888 0.00888 0.00888 0.00888 0.00888 
CO 0.02[,&8 0.01940 0.013~[' 0.00850 0.00509 0.0028[, 0.00150 0.00073 0.00033 0.00014 0.00005 0.00002 0.00000 
CO2 0.07012 0.07813 0.08484 0.09002 0.09373 0.0%1& 0.0971;5 0.09850 0.09894 0.0991[, 0.0992& 0.0')930 0.09931 
H 0.00309 0.00181 0.00101 0.00053 0.0002[, 0.00012 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00433 0.00308 0.00210 0.001 l[' 0.00084 0.0004~ 0.00027 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 
H2O 0.07811 0.08237 0.0857& 0.0883[, 0.0902~ 0.091[,8 0.092[,5 0.09332 0.09375 0.09403 0.09421 0.0,)431 0.0')43[, 
NO 0.01814 0.015&5 0.0133[, 0.01129 0.00')44 0.00778 0.00[,31 0.00502 0.00390 0.002~4 0.00215 0.00151 0.00102 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
1~2 0.71[,08 0.72273 0,72814 0.73237 0.73555 0.73788 0.73~57 0.74080 0.741b~ 0.7423& 0.74285 0.74322 0.74350 
0 0.00708 0.004&7 0.002')'1 0.00185 0.00111 0.000[,4 0.00035 0.00018 0.00009 0.00004 0.00002 0.00001 0.00000 
OH 0.01[,04 0.012[,7 0.00971; 0.00732 0.00535 0.00379 0.0025') 0.00171 0.00108 0.000&5 0.00037 0.00019 O.OOOO~ 
02 0.051[,4 0.05073 0.04')')'3 0.04957 0.04950 0.04')73 0.05017 0.05071 0.0512[, 0.0517& 0.05220 0.05255 0.05282 



L 

ADD H20 IL I 

CASE= 0 O/F= 1b.&bb7 F/A= O.ObOOO PERCENT FUEL= 5.b&04 PHI= 0.8792 
p. ATI1 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P. PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 
T, OEG y, 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 bOO.O 500.0 400.0 300.0 
T, OEG F 2240.3 20bO.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, GICC '3.4175-4 1.00'30-3 1.08&b-3 1.1772-3 1.2842-3 1.412&-3 1.5&%-3 1.7&58-3 2.0181-3 2.3544-3 2.8253-3 3.531(,-3 5.2582-3 
M, 110L HT 28.979 28.979 28.979 28.'379 28.979 28.'379 28.979 28.979 28.979 28.'379 28.979 28.'379 32.360 
CP, CALIIGIIKI 0.3227 0.3183 0.3137 0.3089 0.3038 0.2983 0.2'320 0.2851 0.277'" 0.270& 0.2&35 0.2571 0.4542 
GAN11A 151 1.2700 1 .2747 1.27"'7 1 .2853 1 .2915 1 .2985 1 .30&9 1 . 31&& 1 .327& 1 . 33'34 1 .3517 1 . 3b37 1.20b7 
SON VEL, ~1I SEC 739.3 715.5 &'30.9 &&5.2 b38.4 &10.4 580.9 549.7 51&.4 480.2 440.4 395.& 305.0 

MOLE FRACTI ONS 
AR 0.00880 0.00880 0.00880 0.00P80 0.00880 0.00860 0.00890 0.00880 0.00880 0.00880 0.00880 0.00880 0.00880 
CO2 0.11801 0.11801 0.11802 0.11&02 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.10448 
H2O 0.11222 0.11223 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 O.OO77b 
NO 0.00043 0.0002b 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.73&85 0.73&94 0.73700 0.73703 0.73705 0.73706 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.VOOOO 
02 0.023b5 0.02375 0.02381 0.02384 0.0238b 0.02387 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 

CASE= 0 O/F= 1b.bbb7 F/A= O.ObOOO PC:RCENT FUEL= 5.&&04 PHI= 0.8792 
P, ATI1 10.0000 &.0000 &.0000 b.OOOO &.0000 b.OOOO b.OOOO b .0000 b.OOOO &.0000 &.0000 b.OOOO b.OOOO 
P, PSIA 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
1. DEG F 4580.3 4400.3 4220.3 4040.3 3800.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/ec 7.3820-4 7.7085-4 8.0494-4 8.40&9-4 8.7840-49.1850-4 9.&152-4 1.0081-3 I .0590-3 1.11';0-3 1.1771-3 1.24&4-3 1.3243-3 
11, ~IOL WT 28.2&8 28.4&4 28.&22 28.743 28.832 28.891 28.930 28.952 28.%5 28.972 28.97& 28.978 28.979 
CP, CALIIGllf:J 0.7097 0.0438 0.57"'2 0.51QO 0.4&&4 0.4238 0.3920 0.3&97 0.354& 0.3444 0.3373 0.3317 0.3270 
GAI111A 151 1.1582 1.1&42 1.172& 1.1835 1.1%3 1.2100 1.2232 I .2345 1.2435 1.2505 1.2%2 1.2& I 0 1.2&55 
SON vEL,I1/SEC 97'~ .& 958.2 941. I 925. I 909.9 894.9 879.4 8&2.8 844.9 825.7 805.5 784.3 7b2.2 

110LE FRACT IONS 
AR 0.00858 0.008&4 0.008&9 0.00873 0.00875 0.00877 0.00878 0.00879 0.00880 0.00880 0.00880 0.00880 0.00880 
CO 0.03023 0.02238 0.015b4 0.01025 0.00&27 0.00357 0.00189 0.00092 0.00042 0.00017 0.0000& 0.00002 0.00001 
CO2 0.084e9 0.09354 0.10092 0.IOb81 0.11114 0.11409 0.11593 0.11&98 0.11754 0.11782 0.11794 0.11799 0.11801 
H 0.00235 0.00139 0.00078 0.00042 0.00021 0.00010 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00502 0.003b4 0.00253 0.001~7 0.00105 0.000&2 0.00034 0.00018 0.00009 0.00004 0.00002 0.00001 0.00000 
H2O 0.0%75 0.10085 0.10412 0.IOb&2 0.10848 0.10980 0.11071 0.11131 0.111&9 0.111'33 0.11207 0.1121b 0.11220 
NO 0.013&7 0.01145 0.00950 0.00782 0.00040 0.00521 0.00419 0.00332 0.00258 0.00195 0.00142 0.00100 0.000107 
N02 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.71214 0.71823 0.72323 0.7271& 0.73011 0.73223 0.73371 0.73473 0.73543 0.73592 0.73b27 0.73&53 0.73&71 
a 0.00378 0.00242 0.00151 0.00091 0.00053 0.00030 0.00010 0.00008 0.00004 0.00002 0.0000' 0.00000 0.00000 
OH 0.01305 0.01010 0.007&4 0.00%4 0.00407 0.0028& 0.00195 0.0~128 0.00081 0.00048 0.00027 0.00015 0.00007 
02 0.02949 0.02733 0.02544 0.023% 0.02297 0.02245 0.02229 0.02238 0.022bO 0.02287 0.02313 0.02335 0.0235:< 



L 

ADD H20 IL I 

CASE= 0 OIF= 14.&540 FIA= 0.0&824 PERCENT FUEL = &.3882 PHI= 1.0000 
P, ATI1 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
P, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, Gice 2.3545-3 2.5227-3 2.71&8-3 2.9432-3 3.2108-3 3.5318-3 3.9243-3 4.4148-3 5.0455-3 5.88&4-3 7.0&37-3 8.82%-3 1.3434-2 
M, MOL WI 28.980 28.981 28.981 28.981 28.981 28.981 28.981 28.981 28.981 28.981 28.981 28.981 33.070 
CP, CAlli G II K I 0.32(,2 0.3215 0.3170 0.3122 0.3071 0.3015 0.2951 0.2880 0.280& 0.2731 0.2&58 0.2590 0.3&0& 
GAMMA 151 1.2(,&5 1.2712 1.27& 1 1.2814 1.2875 1.2'.144 1.3027 1.3124 1.3234 1.3353 1.3477 1.3&00 1.2258 
SON VEL,MISEC 738.3 714.5 &89.9 &&4.2 &37.4 &09.4 580.0 548.8 515.5 479.4 439.7 395.1 304.1 

110LE FRACT IONS 
AR 0.00873 0.00873 0.00873 o.OOP'} 0.00873 0.00873 0.00873 0.00873 0.00B73 0.00873 0.00873 0.00873 0.00873 
CO 0.00004 0.00001 0.00000 O.OOOCO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.13311 0.13314 0.13315 0.13310 0.1331& O. ; 331 & 0.1331 & 0.1331& 0.1331& 0.133;& 0.1331& 0.1331& 0.1331& 
H2 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H20lLI 0.00000 O.OCS!)O 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.123&4 
H2O 0.12&(,& 0.12&(,7 0.11&(,8 O. ; 20&8 0.12(,(,8 0.12&(,8 0.12&(,8 0.12(,(,8 0.12&&8 0.12(,(,8 0.12&&8 0.12(,(,8 0.00304 
NO 0.00001 0.00000 0.00000 C.OOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.uOOOO 
N2 0.73140 0.73142 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 
OH 0.00001 0.00000 O.OOOGO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CASE= 0 OIF= 14.(,540 FIA= 0.0(,824 PERCENT FUEL= &.3882 PHI= 1.0000 
p, ATl1 15.000 15.000 15.000 IS.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
p, PSIA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, OEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 19)0.0 1800.0 1700.0 1&00.0 
I, OEG F 4580.3 4400.3 4220.3 4040.3 38(,0.3 3(,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, GICC 1.8471-3 1.92(,5-3 2.0101-3 2.0985-3 2.1924-32.2928-3 2.4009-3 2.5181-3 2.&4&0-3 2.78(,&-3 2.9423-3 3.1158-3 3.3109-3 
M, MOL WT 28.292 28.455 28.590 28.&99 28.784 28.848 28.895 28.928 28.%0 28.%4 28.972 28.977 28.979 
CP, CALlIG 11K I 0.&')2& 0.&021 0.5540 0.50% 0.4701 0.43(,2 0.4081 0.3855 0.3b7'J 0.3545 0.3444 0.33&'.1 0.3309 
GAI1MA 151 1.1&4& 1.1702 1.1772 1.1857 1.1953 1.2057 1.21(,2 1.22&4 1.2358 1.2439 1.2509 1.25&8 1.2&19 
SON VEL,MISEC 978.9 %0.8 943.5 92&.7 910.3 894.0 877.4 8&0.4 842.5 823.7 803.9 783.0 7(,1.1 

MOLE FHAC T IONS 
AR 0.008=2 0.00857 0.008&1 0.008&5 0.008&7 0.008(,'.1 0.00871 0.00872 0.00872 0.00873 0.00873 0.00873 0.00873 
CO 0.03344 0.02&21 0.01Q89 0.01458 0.01030 0.00700 0.00455 0.00283 0.001&(, 0.00092 0.00048 0.00023 0.00010 
CO2 0.0%5& 0.10453 0.11148 0.11728 0.121Q5 0.12555 0.12821 0.13009 0.13135 0.1321& O. I 32&4 0.13291 0.13305 
H 0.00158 0.00097 0.00057 0.000J2 0.00017 0.00009 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.005&9 0.00439 0.00332 0.0024(, 0.00177 0.00125 0.00085 0.0005& 0.00035 0.00021 0.00012 0.0000& 0.00003 
H2O 0.112&7 0.11&15 0.11895 0.1211& 0.12284 0.1240Q 0.12499 0.125&2 0.12&04 0.12(,32 0.12&48 0.12&58 0.12&(,3 
NO 0.00887 0.00(,89 0.00520 0.00381 0.00270 0.00184 0.00121 0.0007& 0.00045 0.0002& 0.00014 0.00007 0.00003 
N02 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
IQ 0.70%0 0.71470 0.718% 0.72241 0.72511 0.7271& 0.728(,5 0.71"l70 0.73041 0.7308(, 0.73113 0.73128 0.7313(, 
0 0.0015& 0.00092 0.00052 0.00028 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00903 0.00(,70 0.00481 0.00334 0.00224 0.00144 0.00089 0.00052 0.00029 0.00015 0.00007 0.00003 0.00001 
02 0.01247 0.00995 0.007&7 0.00571 0.00410 0.00283 0.00187 0.00118 0.00071 0.00040 0.00021 0.00010 0.00005 



L 

ADD H20lL I 
ADD CISI 

CASE: 0 O/F: 14.2857 F/A: 0.07000 PERCENT FUEL= (,.5421 PHI= 1.0258 
P, ATM 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 2')3.9 2'l3.') 2,)3.'l 2')3.<; 2'l3.'l 2'l3.'l 2'l3.9 2'l3.9 2'l3.'l 293.') 2'l3. 'l 2'l3. ') 2'l3.'l 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 'l00.0 800.0 700.0 [,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 11(,0.3 'l80.3 800.3 (,20.3 440.3 2(,0.3 80.3 
RHO, GICC 4.10855-3 5.0202-3 5.40(,4-3 5.85(''l-3 ['.38'l4-3 7.0283-3 7.80'l3-38.7873-3 1.00102-2 1.17103-2 1.412[,-2 1.7807-2 2.700')-2 
M, MOL WT 28.83[, 28.83[, 28.83[, 28.83[, 28.83[, 28.83[, 28.83[, 28.842 28.8')8 28."1% 28.'l77 2'l.224 33.244 
CP, CALIIGIIK I 0.32[,1 0.322[, 0.3188 0.314[, 0.3101 0.3052 0.2'l% 0.2'l8[' 0.3045 0.2837 0.2[,85 1.5548 0.32'l'l 
GAMMA 151 1.2[,7') 1.271[, 1.2758 1.2804 1.2857 I. 2')1 [, 1.2'l8'l 1.3038 1.303"1 1 . 3248 1.3443 1.1"110 1.2357 
SON VEL,I1/SEC 740.5 711>.5 (''l1.5 I>('S.(' [,38.1> [,10.3 580.b 548.3 512.4 477.7 43'l.2 3[,8.2 304.5 

MOLE FRACT IONS 
AR 0.008[,7 0.008[,7 0.008[,7 0.006[,7 0.008(,7 0.00Bb7 0.008[,7 0.008(,8 0.008[''l 0.00871 0.00872 0.00872 0.0081>7 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 O.GOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00502 
CH4 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00105 0.00207 0.00244 0.00252 0.00000 
CO 0.00727 0.00(''l2 0.00(,47 0.005'l0 0.00517 0.00427 0.00320 0.00198 0.000(,0 0.0000(, 0.00000 0.00000 0.00000 
CO2 0.12840 0.128lb 0.1?'l21 0.12,)78 0.13051 0.13141 0.13248 0.133(,3 0.13432 0.13411 o .133'l0 0.13385 0.130(,5 
H2 0.00278 0.00313 0.00359 0.00415 0.00488 0.00577 0.001>82 0.007(,3 0.00517 O.OOI(''l 0.00030 0.00002 O.VOOOO 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00831 0.12758 
H2O 0.121>30 0.125'l5 O.125S0 0.124'l3 0.12420 0.12330 0.12224 0.12124 0.12200 0.12373 0.1244'l 0.111>31> 0.00150 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00003 0.00001> 0.00005 0.00003 0.00001 0.00000 
N2 0.721>57 0.72(,57 0.72[,57 0.721>57 0.721>57 0.72(,57 0.72(,57 0.721>72 0.728 II 0.72'l58 0.73012 0.73023 0.72(,57 

CASE: 0 O/F= 14.2857 F/A: 0.07000 PERCENT FUEL= 1>.5421 PHI= 1.0258 
P, P' 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 
P, F - iA 440.'l 440."1 440.'l 440."1 440.'l 440.'l 440.'l 440.') 440.') 410. 'l 440.'l 440.'l 440.'l 
T, DEG K 2800.0 2700.0 2[,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'l00.0 1800.0 1700.0 1(,00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38[,0.3 3[,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 21>00.3 2420.3 
RHO, Glee 3.703[,-3 3.858[,-3 4.0221-34.1'l53-3 4.37'l['-34.571>7-3 4.7888-3 5.018'l-3 5.2707-3 5.5485-3 5.8508-3 1>.2014-3 ['.58'l0-3 
M, MOL fIT 28.1[,4 28.4% 28.[,04 28.[,88 28.750 28.7'l2 28.817 28.828 28.833 28.835 28.831> 28.83[, 28.83[, 
CP, CAlli Gil f:l 0.5~85 0.5544 0.5120 0.4720 0.4348 0.4008 0.372'l 0.3545 0.3445 0.33~1 0.33S5 0.3324 0.32'l4 
GAMI1A 151 1.1722 1.1785 1.18[,3 I. 1~58 1.2071 1.2202 1.2337 I .2444 1.2512 1.2555 1.2587 1.2[, 16 1.2646 
SON VEL,MISEC ~8O.'l %3.5 'l4b.') 'l30.8 'l15.3 ')00.2 884.'l 81>8.2 84~.5 82'l.4 808.2 78[,.4 7[,3.8 

MOLE FRACTIOIlS 
AR 0.00853 0.00857 0.008[,0 0.008[,3 0.008(,5 0.0081>1> 0.008[,7 0.008[,7 0.0081>7 0.00Bb7 0.0081>7 0.00867 0.0081>7 
CO 0.03137 0.02527 0.02009 0.015'l1 0.01275 0.01058 0.00'l31 0.0081>[, 0.00834 0.00815 0.007'l7 0.00778 0.00755 
CO2 0.1020'l 0.10881 0.11450 0.11'l)7 0.12253 0.1248'l 0.12[,28 0.121>'l8 0.12732 0.12753 0.12770 0.1278'l 0.12812 
H 0.00108 0.000[,7 0.00040 0.00024 0.00014 0.00008 0.00004 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 
H02 0.00001 v.OOOOI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00527 0.00422 0.00337 0.00271 0.00224 0.001'l3 0.0017'l 0.00177 0.00183 0.001'l4 0.0020'l 0.00227 0.00250 
H2O O.lllb'l 0.12050 0.12272 0.12443 0.12%7 0.12[,50 0.12[,')7 0.1271[, O. 1271~ 0.12711 0.121>'l8 0.12[,81 0.12[,58 
NO 0.00708 0.00527 0.00374 0.00250 0.00155 0.0008[, 0.00041 0.00017 0.00001> 0.00002 0.00001 0.00000 0.00000 
N2 0.71115 0.71538 0.71885 0.7215'l 0.7231>4 0.72504 0.72588 0.72['2'l 0.72[,47 0.72[,53 0.72[,5[, 0.72[,57 0.721>57 
0 0.00088 0.00050 0.00027 0.00013 0.00001> 0.0000.' 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.001>'l3 0.00501 0.0034') 0.00231 0.00144 0.00083 0.00044 0.00C21 0.0000"1 0.00003 0.00001 0.00000 0.00000 
02 0.007')2 0.00580 0.003'l7 0.00247 0.00135 O.OOObl 0.00022 0.00001> 0.00001 0.00000 0.00000 0.00000 0.00000 



L 

ADD CISI 
ADD H20lLJ 

CASE: 0 OIF: 12.5000 FIA: 0.08000 PERCENT FUEL: 7.4074 PHI: 1.1723 
P, ATI1 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 ~O.OOO 40.000 40.000 
P, P5IA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 
T, OEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 600.0 500.0 400.0 300.0 
T, OEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 1160.3 980.3 800.3 620.3 440.3 260.3 80.3 
RHO, Glee 9.1143-3 ~.7654-3 1.0517-2 1.13~3-2 1.2430-2 1.36~1-2 1.5343-2 1.7472-2 2.0109-2 2.3526-2 2.8253-2 ].88~8-2 5.5158-2 
f1, 110L WT 28.046 28.046 28.046 28.047 28.050 28.087 28.328 28.674 28.876 28.957 28.~80 31 .~18 33.945 
CP, CALlIGIIK I 0.3338 0.3313 O. 32~O 0.3251 0.3274 0.3590 0.4444 O. 3~22 0.3242 0.2~23 0.2761 0.8~95 0.3215 
GAMMA 151 I .26~5 1.2720 1.2746 1.2769 1.2780 I .263~ 1.2332 1.2515 1.2884 1.3132 1.3317 1.1885 1.2297 
SON VEL,I115EC 751.4 726.b 700. ~ b74.0 645.5 6 11.7 570.8 538.8 50~.6 475.7 437. I 351 .~ 300.b 

f'IOLE FRACT IONS 
AR 0.00836 0.00836 0.00836 0.00836 0.00836 0.00837 0.00844 0.00855 0.008bl 0.00859 0.00852 0.00837 0.0083b 
CI51 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00471 0.01310 0.0307~ 0.03236 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00005 0.00067 0.00493 0.01110 0.01471 0.01375 0.00<)85 0.00081 0.00000 
CO 0.04457 0.04258 0.04012 0.03705 O.033lb 0.02741 0.015.,2 0.0049') 0.00088 0.00008 0.00000 0.00000 0.00000 
CO2 0.10480 0.IOb80 0.10926 0.; 1233 0.1161~ 0.12152 0.13003 O. 13663 0.13820 0.134% 0.12937 0.11802 0.11701 
H2 0.02015 0.02214 0.02459 0.02762 0.03130 O. 03456 0.02~42 0.01646 0.00bb6 0.00185 0.00030 0.00001 O.UOOOO 
H20lLJ 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.08911 0.14143 
H2O 0.12200 0.12000 0.117:'4 0.11448 O. I 106<) 0.10628 0.103~~ 0.10635 0.11002 0.11655 0.1248b 0.051b3 0.00072 
NH3 0.00001 0.00001 0.00002 0.00003 0.00006 0.00013 0.00021 0.00022 0.00018 0.0001 I O.OOOOE. 0.00000 0.00000 
N2 0.70012 0.70012 0.70012 0.70013 0.70020 0.70107 0.7070b 0.71570 0.72075 O. 7 193~ 0.713~3 0.70125 0.70012 

CASE: 0 OIF: 12.5000 FIA: 0.08000 PERCENT FUEL: 7.4074 PHI: 1.1723 
p, ATI1 50.000 50.000 50 .000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, OEG f: 2800.0 2700.0 2600.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1600.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 3860.3 3680.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2600.3 2420.3 
RHO, Glec b.0720-3 6.30~~-3 6.5613-3 b.82~1-3 7.1168-37.4281-3 7.7668-38.1372-3 8.5444-3 8.9')42-3 ~.4~40-3 1.0052-2 1.0681-2 
f1, 110L WT 27.902 27.%0 27 . ,)~7 28.01~ 28.031 28.038 28.042 28.044 28.045 28.045 28.046 28.04[, 28.046 
cp, CALIIGIIK I 0.4823 0.4376 0.4042 0.3816 0.3672 0.3582 0.3524 0.3485 0.3455 0.3431 0.3408 0.3385 0.3362 
GAMf'IA lSI 1.1<)<)8 1.212<) 1.2255 1.2359 1.243b I .24~1 1.252<) I .255~ 1.2582 1.2[,04 1.262[, 1.2[,48 1.2671 
SON VEL,MI5EC 1000.5 986.8 972.8 957.5 ~40.~ ~23.0 904.0 884.2 8&3.7 842.6 820.8 7~8.4 775.3 

~10LE FRACT lOllS 
AR 0.00832 0.00833 0.00834 0.00835 0.00835 0.00836 0.00836 0.00836 0.0083& 0.00836 0.00836 0.0083[, 0.00836 
CO 0.05858 0.05&26 0.05471 0.05368 0.05293 0.05232 0.05173 0.051 II 0.05042 0.04%2 0.04867 0.04755 0.04621 
CO2 0.0<)003 0.0~266 0.09440 0.0~5:;5 0.0%36 0.0<)702 0.0~762 0.0~825 0.0~8~5 0.0~~76 0.10070 0.10182 0.10317 
H 0.00126 0.00087 0.00058 0.0003~ 0.00025 0.00015 0.00009 0.00005 0.00003 0.00001 0.00001 0.00000 0.00000 
H2 0.01203 0.01175 0.01172 0.01188 0.01217 0.01257 0.01305 0.01363 0.01431 0.01511 0.01605 0.01717 0.01852 
H2O 0.12684 0.12829 O. 12~13 0.12%0 0.12953 O. 12~34 0.128~7 0.12845 0.12781 0.12703 O. 12&0~ 0.124<)7 0.12363 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 
NO 0.00256 0.00154 0.00086 0.00045 0.00022 0.00010 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.b9524 0.69720 0.&~84b 0.&'3'321 0.6~%4 0.69~88 0.70000 0.70006 0.7000~ 0.70011 0.70011 0.70012 0.70012 
0 0.00025 0.000 11 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00383 0.00248 0.00152 0.00089 0.0004~ 0.00026 0.00013 0.00e06 0.00002 0,00001 0.00000 0,00000 0.00000 
02 0.00106 0.00051 0.00022 0.00008 0.00003 a.ooool 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 



ADD ClSI 
ADD H20lLJ 

CASE= a O/F= 10.0000 F/A= 0.10000 PERCENT FUEL= 9.0909 PHI= 1.4&54 
P, ATI1 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, DEG ~ 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520 .3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, G/ce 1.081&-4 1.1589-4 1.2480-4 1 .3520-4 1.4749-4 1 . &225-4 1 .8033-4 2.0509-4 2.4451-4 2.9157-4 3.52&8-4 4.4154-4 &.&802-4 
M, 110L IH 2&.&2& 2&.&2& 2&.&2& 2&.&2& 2&.&2& 2&.E.27 2&.&3& 2&.92& 28.089 28.710 28.940 28.985 32.889 
CP, CALlIGIII'1 0.34&0 0.3444 0.3432 0.3425 0.342& 0.3440 0.3590 0.&710 O. &034 0.3983 0.3075 0.2771 1.73&8 
GA~IMA I S I 1.2751 1.27&7 1.2779 1.278& 1.278& 1 .2773 1.2&87 1.18&2 1.193& 1.248& 1.29% 1.329'3 1.1302 
SON VEL, 11/5EC 772.8 747.1 720.2 b'32.2 &&2.7 &31.5 597.0 541.3 497.3 4&5.8 432. I 390.& 292.8 

110LE FRACTIONS 
AR 0.00779 0.00779 O. 00779 0.00779 0.00779 O. 00779 O. 00779 0.00788 0.00799 0.00805 0.00801 0.00792 0.00780 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.02812 0.04207 0.05379 0.0&&4& 0.080% 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00001 0.00017 0.005&1 0.012&1 0.01&43 0.01420 0.00811 0.00028 
CO 0.10313 0.09959 0.09531 0.09009 0.083&7 0.07574 0.0&574 0.04&42 0.00783 0.000&3 0.00002 0.00000 0.00000 
CO2 0.07085 0.07439 0.078&8 0.08390 0.09031 0.09824 0.10814 0.12391 0.12982 0.12058 0.11093 0.10223 0.09284 
H 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.UOOOO 
H2 0.05982 0.Ob33& 0.0&7&4 0.07287 0.07928 0.08718 0.0%57 0.0958& 0.05249 0.01777 0.00317 0.00022 0.00000 
H20lL I 0.00000 0.00000 O.OOOGO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.10901 
H2O 0.10581 0.1022& 0.09798 0.0927& 0.08&34 0.07843 0.0&875 0.0(,035 0.09203 0.12038 0.13873 0.1518(, 0.05&15 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00004 0.00005 0.00004 0.00002 0.00001 0.00000 
N2 0.&52&0 0.&52&0 0.(,52&0 0.&52(,0 0.&521>0 0.b521>1 0.1>5282 0.1>5993 0.&1>907 0.1>7404 0.&7113 0.1>1>318 0.&52% 

CASE~ 0 O/F= 10.0000 F I A = O. 10000 PERCENT FUEL= 9.0909 PHI= 1.4,,54 
P, Am 1.0000 1.0000 1.0000 1.0000 1.0000 I.OOIJO 1.0000 1.0000 1.0000 l.lOOO 1.0000 :.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 
T. DEG , 2800.0 2700.0 21>00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1,,00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 31>80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420 .3 
RHO, Glee 1.133~-4 1.1851-4 1.2375-4 1.2~15-4 I .3481 -4 1.4085-4 1.4731>-4 I .5445-4 1.1>221-4 1 .7071>-4 1.802(,-4 I .9087-4 2.0280-4 
M, 110L HT 2(,.042 2&.257 21>.402 21>.494 2&.550 2&.583 2&.1>03 2&.&14 21>.1>20 21>.1>23 21>.1>25 21>.&21> 2&.&2& 
CP, CALI'GII~,I 0.8378 0.1>905 0.5730 0.4901 0.43&3 0.4027 0.3821 0.3&94 0.31>14 0.3%2 0.352" 0.349') 0.3478 
GA~I1'IA rSI 1.15&5 1.1701 1.1880 1.2073 1.2250 1.2392 I .24~7 1.2571 1.21>24 1.2&1>1 1.21>90 1.2713 1.2733 
SOH vEL,I1ISEC 1011>.8 1000.2 98&.3 973.3 ~5'l.5 ~44.2 ~27 .0 908.2 888.0 eb1>.8 844." 821.5 7~7.& 

HOLE FRACTIONS 
AR 0.007&2 0.007&8 0.00773 0.00775 0.00777 0.00778 0.00778 0.00779 0.00779 0.00779 0.0077~ 0.00779 0.00779 
CO 0.12588 0.12310 0.12101> 0.11~~1 0.11851 0.11752 0.11&49 0.11535 0.11402 0.1124') 0.1101>9 0.10858 0.101>09 
CO2 0.04428 0.04847 0.05141> 0.05350 0.05497 0.0%1~ 0.05734 0.058% 0.05992 0.0&148 0.0&328 0.01>540 0.0"78~ 
H 0.011,92 G.0111>5 0.00781> 0.00518 0.00331 0.00204 0.00120 0.00%7 0.000310 0.00018 0.00008 0.00003 0.00001 
H2 0.04328 0.04253 0.04248 0.04298 0.04383 0.04487 0.041>04 0.04734 0.04877 0.05038 0.05222 0.05435 0.05[,85 
H2O 0.10438 0.11099 0.11529 0.11772 0.11883 0.11903 0.1181>2 0.11778 0.111>1>0 0.11512 0.11335 0.11125 0.1087& 
NO 0.003% 0.00250 0.00145 0.00078 0.00039 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.&31>30 0.&4229 0.1>41>37 0.&48% 0.1>5053 0."514,, 0.1>5199 0.1>5228 0.1>5244 0.1>5253 0.1>5257 0.,,5259 0.&5259 
0 0.00284 0.00137 O.OOObO 0.00023 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.01175 0.007'l7 0.00505 0.00301 0:001&9 0.00089 0.00044 0.00020 0.00009 0.00003 0.00001 0.00000 0.00000 
02 0.00278 0.00145 O.OOO1>b 0.00021> 0.00009 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 



CASE= 0 O/F= 0.0000 F/A= 0.00000 PERCENT FUEL= 0.0000 PHI= 0.0000 
P, ATM 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 
P, PSIA 440.~ 440.q 440.~ 440.~ 440. ~ 440.~ 440.9 440.~ 440.~ 440.~ 440.~ 440.9 440.'.1 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'.100.0 1800.0 1700.0 1(,00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, Glee 3.7740-3 3.~1&&-3 4.0&Q2-3 4.2335-3 4.410'.1-3 4.&033-3 4.8130-3 5.0425-3 5.2'.147-3 5.5735-3 5.8831-3 &.22~2-3 &.&185-3 
11, MOL WT 28.~04 28.'.124 28.~3~ 28.~4~ 28.%5 28.%0 28.%2 28.%4 28.%5 28.%5 28.%5 28.%5 28.%5 
CP, CAlIIG11Kl 0.3770 0.3S4Q 0.354& 0.345'.1 0.3384 0.3319 0.32&1 0.320~ 0.31&0 0.3114 0.30&9 0.3025 0.2~82 
GAM11A 151 1.2343 1.2402 1.24&0 1.2515 I .2%~ 1.2&22 1.2&73 1.2724 1.2775 1.282& 1.287'.1 1.2'.133 I .2~88 
SON VEL,M/SEC '.I~7 .1 Q81. I %4.7 ~48.0 ~30. 7 ~12.~ 8~4.& 875.8 85&.4 83&.4 815.7 7'.14.4 772.3 

MOLE FRACT IONS 
AR 0.00Q30 0.00'.131 0.00'.131 0.00~32 0.00~32 0.00~32 0.00~32 0.00~32 0.00~32 0.00~32 0.00~32 0.00932 0.00'.132 
CO 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.00028 0.00029 0.0002~ 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.03577 0.03131 0.0270& 0.02107 0.01'.138 0.01&01 0.01298 0.01030 0.00798 0.00&01 0.00438 0.00308 0.00207 
N02 0.000 " 0.0001 I O.OOOIU 0.00010 0.0000'.1 0.00009 0.00008 0.00008 0.00007 0.0000& 0.0000& 0.00005 0.00004 
N2 0.7&131 0.7&410 0.7&&102 0.7&889 0.77091 0.77272 0.77430 0.775&9 0.77&87 0.77787 0.778&'.1 0.77935 0.77985 
0 0.00428 0.00287 0.0018& 0.00117 0.00070 0.00040 0.00022 0.00011 0.0000& 0.00002 0.00001 0.00000 0.00000 
02 0.18891 0.19200 0.19474 G.l'.171& 0.19929 0.2011& 0.20279 0.20420 0.20540 0.20&41 0.20724 0.20790 0.:<0841 

CASE= 0 O/F= 0.0000 F/A= 0.00000 PERCENT FUEL= 0.0000 PHI= 0.0000 
P, ATM 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 
P, PSIA 440.'.1 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, G/CC 7.05~7-3 7. %40-3 8.1458-38.824&-3 9.&2&8-3 I .058'.1-2 1.17&&-2 1 .3237-2 1.5128-2 1 .7&49-2 2. I 17'.1-2 2.&474-2 3.5298-2 
M, 110L WT 28.%5 28.%5 28.%5 28.%5 28.%5 28.%4 28.%4 28.%" 28.%4 28.%4 28.%4 28.%4 28.%4 
CP, CAlIIG11Kl 0.2'339 0.2898 0.28% 0.2815 0.2773 0.2730 0.2&81 0.2&2f 0.25&9 0.2512 0.24&1 0.2422 0.2402 
GAM11A lSI 1.3044 1.3102 1.31(,1 1.3222 1.3287 1.335& 1.3440 1.353b 1 .3&44 1.3757 1.38&5 1 .3~52 1.3~~'.1 
SON VEL,~I/SEC 74~.4 725.& 700.8 &74.'.1 (,47.7 &1'.1.2 58'.1.2 557.5 523.& 48&.8 44&. I 400.3 347.2 

t10LE FRACTIONS 
AR 0.00'332 0.00'.132 0.00~32 0.00~32 0.00932 0.00~32 0.00932 0.00932 0.00~32 0.00~32 0.00~32 0.00932 0.00~32 
CO2 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.00131 0.00078 0.00043 0.00021 0.00009 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00004 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.78023 0.78050 0.780&7 0.78078 0.78084 0.78087 0.7808~ 0.7808~ 0.7808~ 0.7808~ 0.7808~ 0.7808'.1 0.7808~ 
02 0.20880 0.20907 0.20~25 0.20~3& 0.20~43 0.20~4& 0.20948 0.20'.148 0.2094~ 0.20'.l4~ 0.20~4~ 0.20'.l4~ 0.20~4~ 



L 

ADD H20 III 

CASE= 0 01 F = 1 00 . 0000 FIA= 0.01000 PERCENT FUEL= 0.9901 PHI=0.1465 
P, ATl1 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 1160.3 980.3 800.3 620.3 440.3 260.3 80.3 
RHO, GICC ~.4138-3 1.0086-2 1.0862-2 1.1767-2 1.2837-2 1.4121-2 I .%8~-2 1.7651-2 2.0172-2 2.3534-2 2.8241-2 3.5301-2 4.7%'3-2 
M, MOL WT 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 2'3.521 
CP, CAL/ IGI IK I 0.2'392 0.2'34'3 0.2'306 0.2863 0.2820 0.2774 0.2723 0.2666 0.2606 0.2546 0.24'32 0.2448 0.2668 
GAMMA lSI 1.2'375 1 .3031 1.308'3 1.3150 1.3215 1.3285 1.33&8 1.3465 1.3574 1.3688 1.37'3'3 1.38'33 1.34'3'3 
SON VEL,MISEC 747.4 723.6 6'38.9 673.0 645.'3 617.5 587.7 5%.1 522.2 485.5 445.0 399.4 337.7 

MOLE FRACT IONS 
AR 0.00'323 0.00923 0.00'323 0.00o~3 0.00923 0.00'323 0.00923 0.00923 0.00';23 0.00'323 0.00'323 0.00'323 0.00'323 
CO2 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.01877 
H2O 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.00085 
NO 0.00120 0.00072 0.0003'3 0.00020 0.0000'3 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00004 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.77262 0.77287 0.77303 0.77313 0.77318 0.77321 0.77322 0.77323 0.77323 0.77323 0.77323 0.77323 0.i7323 
OH 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.17640 0.17665 0.17661 0.17b'32 0.176'38 0.17701 0.17702 0.17703 O. 17703 0.17703 0.17703 0.17703 0.17703 

CASE= 0 01F=100 .0000 FIA= 0.01000 PERCENT FUEL= 0.'3'301 PHI= 0.1465 
P, ATM 50.000 50 .000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, DEG K 2800.0 2700.0 2600.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'300.0 1800.0 1700.0 1600.0 
T. DEG F 4580.3 4400.3 4220.3 4040.3 3860.3 3680.3 3500.3 3320.3 3140.3 2'300.3 2780.3 2600.3 2420.3 
RHO, GICC 6.2826-3 6.5218-3 6.7777-3 7.0526-3 7.34'33-3 7.6708-3 8.020'3-3 8.4038-3 8.8247-3 '3.28'35-3 9.8058-3 1 .0383-2 1.1032-2 
11, MOL WT 28.870 28.8'3'3 28.'320 28.'336 28.'347 28.'354 28.%0 28.%3 28.%5 28.%6 28.%7 28.%7 28.%7 
CP, CAL/IGIfKI 0.3'375 0.3827 0.3700 0.35'31 0.34'38 0.3417 0.3347 0.3285 0.322'3 0.3177 0.3128 0.3081 0.3036 
GAMI1A lSI I .2~40 1.2302 1 .2364 1.2425 1.2484 1.2541 1.2597 1.2651 1.2705 1.2758 1.2812 1.2865 1.2'320 
SON VEL,MISEC '3'l3.5 '377 .6 %1.4 '344.8 '327.7 910.1 892.0 873.3 854.0 834.1 813.6 7'32.3 770.3 

MOLE FRACTIONS 
AR 0.00'320 0.00921 0.00922 0.00922 0.00922 0.00'323 0.00'323 0.00923 0.00923 0.00'323 0.00923 0.00923 0.00923 
CO 0.00105 0.00069 0.00043 0.00026 0.00015 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
CO2 0.01')76 0.02014 0.02042 0.02060 0.02072 0.02079 0.02083 0.02086 0.02087 0.02088 0.02088 0.02088 0.02088 
H 0.00013 0.00008 0.00004 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00004 0.00003 0.00003 0.000J2 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H2 0.00013 0.0000') 0.00006 0.00004 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2O 0.01690 0.01750 0.01801 0.01842 0.01876 0.01901 0.01921 0.01'335 0.01'345 0.01'352 0.01957 0.01'359 0.01%1 
NO 0.03256 0.02850 0.02465 0.02104 0.01768 0.01461 0.01185 0.00'341 0.0072'3 0.00550 0.00401 0.00281 0.00189 
N02 0.00012 0.00012 0.00011 0.00011 0.00010 0.00010 0.00009 0.00008 0.00008 0.00007 0.00006 0.00005 0.00005 
N2 0.7542'3 0.7570'3 0.7595') 0.76182 0.76380 0.76554 0.76706 0.76837 0.7694') 0.77043 0.77119 0.77180 0.77227 
0 0.00303 0.00203 0.00132 0.00083 0.00050 0.0002') 0.00016 0.0~008 0.00004 0.00002 0.00001 0.00000 0.00000 
OH 0.00488 0.00386 0.002')8 0.00224 0.001b4 0.00116 0.00079 0.00052 0.00033 0.00020 0.00011 0.00006 0.00003 
02 0.157,)0 0.16065 0.16314 0.16538 0.1673'3 0.16'316 0.17071 0.17206 0.17320 0.17415 0.17494 0.17556 0.17604 



L 

CASE= 0 O/F= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.912(, PH1= 0.43% 
P, ATI1 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 (,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 11 (,0.3 980.3 800.3 (,20.3 440.3 2(,0.3 80.3 
RHO, GICC 1.17b9-4 1.2(,10-4 1.3580-4 1 .4711-4 1 . (,049-4 1.7(,54-4 1.9(,15-42.20(,7-4 2.5219-4 2.9423-4 3.5307-4 4.4134-4 5.8845-4 
M, 110L WT 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.'372 
CP, CAlli G I I K I 0.30% 0.3049 0.3003 0.2957 0.2910 0.28(,0 0.2804 0.2742 0.2(,77 0.2(,12 0.2551 0.24'39 0.24&1 
GAM1<A 151 1.2847 1.2903 1.2%0 1.3020 1.3084 1.3154 1.3238 1.33% 1.344<; 1.35(,1 1.%78 1.3784 1.38&4 
SON VEL, HI SEC 743.7 720.0 (,95.3 (,(,9.(, (,42.7 (,14.4 584.7 553.3 519.7 483.2 443.0 397.8 345.5 

MOLE FRACTIONS 
AR 0.00905 0.00905 0.00905 0.00905 O.00Y05 0.00905 0.00905 0.00905 0.00905 0.00905 0.00905 0.00905 0.00905 
CO2 0.0(,085 0.0&08(, 0.0&08& O.o(,n% 0.0(,08(, 0.0(,06(, 0.0(,0% 0.0(,08(, 0.0(,08(, 0.0(,08(, 0.0(,08(, 0.0(,08(, 0.0(,08& 
H2O 0.05771 0.05773 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 
NO 0.00095 0.00057 0.00031 0.00010 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.7578(, 0.7580(, 0.7581'1 0.75827 0.75831 0.75833 0.75834 0.75835 0.75835 0.75835 0.75835 0.75835 0.75835 
OH O.OOOOb 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.11351 0.11371 0.11384 O. i 13'32 0.11397 0.11399 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 

CASE= 0 O/F= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.912(, PHI= 0.43% 
P, AT11 1.0000 1.0000 1.00GO 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14. i 14.7 14.7 14.7 14.7 14.7 
T, DEG t" 2800.0 2700.0 2(,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 3860.3 3680.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2600.3 2420.3 
RHO, GICC 1 .2265-4 1 .2824-4 1.3401-4 1.4001-4 1.4(,31-4 1 .5300-4 1.6018-4 1.(,795-4 1 .7643-4 1.8577-4 1.%12-4 2.07(,7-4 2.20(,&-4 
M, MOL WT 28.180 28.411 28.590 28.722 28.814 28.876 28.916 28.940 28.955 28.%3 28.%7 28.970 28.971 
CP, CAlli G" K I 0.7(,09 0.(,720 0.5903 0.5194 0.4(,19 0.4118 0.38% 0.3627 0.34(,(, 0.3351 0.3266 0.3200 0.3144 
GAMMA lSI 1.1558 1.1630 1.1729 1.1854 1.1997 1.2145 1.2285 1.2408 1.2512 1.2599 1.2&71 1.2735 1.2793 
SON VEL ,111 SEC 977 .2 '3SS.b 941.7 926.2 911.5 8%.8 881.5 8(,5.2 847.7 829.0 809.1 788.3 7b6.4 

r10LE FRACT IONS 
AR 0.00881 0.00888 0.00893 0.00898 0.00900 0.00902 0.00904 0.00904 0.00905 0.00905 0.00905 0.00905 0.00905 
CO 0.01919 0.01399 0.009% 0.00612 0.00%7 0.00206 0.00108 0.00053 0.00024 0.00010 0.00004 0.00001 0.00000 
CO2 0.04001 0.04%9 0.05049 0.05421 0.0%86 0.058(,0 0.05%(, 0.06021> 0.01>058 0.06074 0.06081 0.06084 0.06085 
H 0.00441 0.002(,0 0.00145 0.00077 0.00038 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00293 0.00212 0.00145 0.00095 0.00059 0.00035 0.00019 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 
H2O 0.04195 0.94583 0.04899 0.05148 0.05337 0.05478 0.05579 0.0%50 0.0%98 0.05729 0.05749 0.05761 0.057b8 
NO 0.02508 ::i.02213 0.01924 0.01618 0.01389 0.01151 0.009% 0.00744 0.00578 0.00436 0.00318 0.00223 0.00150 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 
N2 0.72508 0.73260 0.73872 0.74355 0.74727 0.75008 0.75220 0.75379 0.75500 0.75593 0.7%64 0.75717 0.75757 
0 0.0168& 0.01136 0.00739 0.0041>4 0.00280 0.0011>2 0.00089 0.00041; 0.00022 0.00010 0.00004 0.00001 0.00000 
OH 0.01814 0.01474 0.01161 0.00885 0.00654 0.0041>7 0.00321 0.00212 0.00134 0.00081 0.00046 0.00024 0.00012 
02 0.09752 0.10005 0.10213 0.10395 0.10561 0.10713 0.10850 0.10971 0.11074 0.11159 0.11228 0.11281 0.11321 



ADD H20lLI 

CASE= 0 OIF= 25.0000 FIA= 0.04000 PERCENT FUEL= 3.84&2 PHI= 0.58&2 
P, ATM 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T, DEG K 1500.0 14'0.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 &00.0 500.0 400.0 300.0 
T, OEr 0 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 ~80.3 800.3 &20.3 440.3 2E.0.3 80.3 
RHO, I.. ':C 3.5310-4 3.7832-4 4.0743-4 4.4138-4 4.8150-4 5.2~&5-4 5.8850-" E..E.207-4 7.5E.E.5-4 8.827E.-4 I .05~3-3 1.3241-3 1.8E.71-3 
M, MOL fIT 28.~74 28.~74 28. ~74 28.~74 28.~74 28.~74 28.~74 28.~74 28.~74 28.~74 28.974 28.~74 30.E.41 
CP, CALlIGIiK I 0.3141 0.3095 O. 304~ 0.3003 0.2'154 0.2~02 0.2843 O. 277~ 0.2712 0.2&44 0.2580 0.2523 0.7428 
GAMI1A 151 1 .27~4 1.2847 1.2'302 1.2%0 1.3024 1 . 30~5 I .317~ 1.327& 1.338E. 1.3503 1.3E.22 1.3733 1.1787 
SON VEL,J1ISEC 742. I 718.4 E.93.8 E.E.S.O &41.2 E.13.0 583.4 552. I 518.5 482.2 442. I 397.0 309.8 

MOLE FRACT IONS 
AR 0.008'17 0.008~7 0.008'l7 0.00P~7 0.008'17 0.008'l7 0.008~7 0.008'17 0.008~7 0.008~7 0.00897 0.OO8~7 0.008~7 
CO2 O.OS027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.05440 
H2O o .07b23 0.07&24 o .07E.2~ o .07b25 0.07&25 0.07&25 0.07E.25 0.07&25 0.07E.25 0.07E.25 0.07E.25 0.071025 0.02185 
NO O.OOOSI 0.00048 0.00027 0.00013 0.000010 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.75070 0.75087 0.750~8 0.75105 0.75109 0.75111 0.75112 0.75112 0.75112 0.75112 0.75112 0.75112 0.75112 
OH 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.082'37 0.08314 0.08325 0.08332 0.0833E. 0.08338 0.08338 0.0833~ 0.0833~ 0.0833~ 0.0833~ 0.0833~ 0.0833~ 

CASE= 0 OIF= 25.0000 FIA= 0,04000 PERCENT FUEL= 3.84E.2 PHI= 0.58&2 
P, ATJ1 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
P, PSIA 2'3.4 2'l.4 2'l.4 2'3.4 2'3.4 2~.4 2'3.4 2~ .4 2~.4 2~. 4 2'3.4 2'l.4 2'3.4 
T, OEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 I~OO.O 1800.0 1700.0 IE.OO.O 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, GICC 2.45'3'3-4 2.5b~'3-4 2.E.83'3-4 2.802'1-4 2.'3282-4 3.0E.14-4 3.2045-4 3.35%-4 3.52'12-4 3.7138-4 3.'1228-4 4.153'1-4 4.4137-4 
M, ~IOL WT 28.25'1 28.4E.8 28.E.30 28.74'3 28.833 28.88'3 28.~25 28.~4E. 28.'15'3 28.%E. 28.'170 28.~73 28.'174 
CP, CAL/IGIIK I 0.727& 0.10471 0.5723 0.5073 0.4543 0.4138 0.3843 0.3&34 0.3487 0.3382 0.3304 0.3242 0.318'1 
GAMMA 151 1.1578 1.11>51 1.1750 1.1873 1.2011 1.2151 1.2281 1 .23~4 1.2488 1.2%& 1.2&31 1.2E.8'1 1.2743 
SON VEL,J1ISEC ~7(J.& '358.5 '141. ~ '32&.5 ~II .7 8%.8 881.3 8&4.& 84&.8 827.8 807.8 78E..8 7E.4.'l 

J10LE FRACT IONS 
AR 0.00875 0.00881 0.0088& 0.008~0 0.008'12 0.008~4 0.008~5 0.008% 0.008% 0.008% 0.008~7 0.00897 0.008~7 
CO 0.021~0 0.01578 0.010b8 0.00&7'3 0.00404 0.0022& 0.00118 0.00058 0.0002& 0.000 II 0.00004 0.00001 0.00000 
CO2 0.0%2'3 0.0&30~ 0.0&8&4 0.0728& 0.07584 0.07778 0.078~5 0.07%2 0.07~~7 0.08014 0.08022 0.08025 0.08027 
H 0.00337 0.001'17 0.00110 0.00058 0.0002~ 0.00013 0.0000& 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00343 0.00244 0.001E.5 0.001J7 O.OOOE.E. 0.00038 0.00021 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 
H2O 0.0E.0&7 0.0E.4E.4 0.0&781 0.07027 0.07212 0.07347 0.07444 0.075\0 0.07555 0.07584 0.07E.03 0.07&14 0.07E.20 
NO 0.0218& o .01 ~Il 0.01b50 0.01407 0.01183 0.00~7~ 0.007'15 0.00&32 0.004'11 0.00370 0.00270 0.001'10 0.00128 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 O.OGOOI 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 
N2 0.721E.5 0.72843 0.7J3~3 0.73e24 0.74153 0.74400 0.74585 0.74722 0.74827 0.74'10& 0.74%E. 0.75012 0.7504E. 
0 0.01041 0.00E.'l5 0.00450 0.00281 0.001E.'1 0.000'18 0.00053 0.00028 0.00013 0.0000& 0.00002 0.00001 0.00000 
OH 0.01714 0.01370 0.010&5 0.00805 0.005'11 0.00420 0.00288 0.001'30 0.00120 0.00072 0.00041 0.00022 0.00011 
02 0.0743~ 0.07505 0.075&5 0.07&34 0.07715 0.07805 0.078'18 0.07'387 0.080&7 0.0813& 0.081'13 0.08238 0.08272 



L 

ADO H20 III 

CASE= 0 O/F= 20.0000 F/A= 0.05000 PERCENT FUEL= 4.761~ PHI. 0.7327 
P, Am 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 
T, DEG k 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 1160.3 ~80.3 800.3 620.3 440.3 260.3 80.3 
RHO, Glce 7.0,,26-4 7.%71-4 8.14~2-4 8.8283-4 ~.630~-4 I .05~4-3 1.1771-3 1.3242-3 1.5134-3 I .7657-3 2.1188-3 2.6485-3 3.8544-3 
1'1, 110L WT 28. ~77 28. ~77 28. ~77 28. ~77 28. ~77 28. ~77 28. ~77 28. ~77 28. ~77 28. ~77 28.~77 28.977 31.628 
CP, C All I G I I K I 0.3185 0.3140 O. 30~4 0.3047 0.2~~7 0.2~43 0.2882 0.2816 0.274" 0.2&75 0.2&08 0.2547 0.50&6 
GAl11'IA 151 1.2745 1.27% 1.2848 I .2~05 1.2%8 1.3038 1.3122 1.3220 I . 332~ I .3447 1.35&8 1.3&84 1.2029 
SON VEL, MI SEC 740.b 71&.~ &~2.3 &&&.& b3~.8 &11.& 582.1 550.9 517.4 481.2 441.2 3%.3 308.0 

110LE FRACT IONS 
AR 0.00888 0.00888 0.00888 0.00P98 0.00888 0.00868 0.00838 0.00888 0.00B88 0.00888 0.00888 0.00888 0.00888 
CO2 0.Oq~32 0.0~~32 0.0~~32 0.0~q32 0.0~132 0.0~~32 0.0~~32 0.0~~32 0.0~~32 0.0~~32 0.0~~32 0.0~~32 0.0~~32 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.08383 
H2O 0.0~43~ 0.0~441 0.0~441 0.0~442 0.OQ442 0.0~442 0.0~442 0.0~442 0.0~442 0.0~442 0.0~442 0.0~442 0.0105~ 
NO 0.00065 0.00039 0.00021 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.74J6~ 0.74383 O. 743~2 0.743~7 0.74400 0.74402 0.74402 0.74403 0.74403 0.74403 0.74403 0.74403 0.74403 
OH 0.00004 0.00002 0.00001 r:.OOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.UOOOO 
02 0.05302 0.05315 0.05324 0.05330 0.05333 0.05334 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 

CASE= 0 O/F. 20.0000 FlA. 0.05000 PERCENT FUEL. 4.7&1'l PHI. 0.7327 
P, ATl1 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 I~OO.O 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3680.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, GICC 4. ~302-4 5.1473-4 5.3732-4 5.&0~7-4 5.85~2-4 &.124~-4 &.4106-4 ".7205-4 7.05~4-4 7.432&-4 7.84&4-4 8.3085-4 8.8281-4 
M, MOL WT 28.319 28.510 28.&5~ 28.770 28.847 28.8~'l 28.~32 28.~52 28.%3 28.~7Q 28.~73 28.~75 28.~7& 
CP, CALIIGIIK I O.&~~8 0.&275 0.55~3 0.4~~0 O. 44~5 0.4114 0.383& 0.3,,41 0.3506 0.3410 0.3338 0.3281 0.3231 
GAI111A ,SI I. 15~7 I. I&,,~ 1.17b" 1.188& 1.201~ 1.2153 1.227& 1.2381 1.24,,7 1.2537 1.25% 1.2&48 1.2&~7 
SON VEL, M/SEC 97(.,4 ~58." ~42. I ~26.7 ~II .8 8%.8 881.0 8&4. I 84&.0 82&.8 80".6 785.5 7&3.5 

110LE FRACT IONS 
AR 0.008,,8 0.00874 0.0087~ 0.00882 0.00884 0.00886 0.00887 0.00887 0.00888 0.00888 0.00888 0.00888 0.00888 
CO 0.02418 0.01738 0.011'/& 0.00747 0.00445 0.0024~ 0.00130 0.000&3 0.0002~ 0.00012 0.00004 0.00001 0.00000 
CO2 0.072ea 0.08034 0.08&47 0.0~114 0.0~442 0.0%57 0.0~787 0.0~8&0 o.o~a~~ 0.0~~18 0.0~~27 0.0~~30 0.0~~32 
H 0.00252 0.00147 0.00082 0.00043 0.00021 0.00010 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00385 0.00272 0.00184 0.001·~ 0.00073 0.00043 0.00024 0.00012 0.0000& 0.00003 0.00001 0.00000 0.00000 
H2O 0.07%4 0.08351 0.08,,57 0.088~2 O.O~O&" 0.0~1~2 0.0~280 0.0~341 0.0~381 0.0~40" 0.0~422 0.0~432 0.0~437 
NO 0.01804 0.01557 0.01331 0.0112" 0.00~42 0.00777 0.00,,31 0.00502 0.003~0 0.002~4 0.00215 0.00151 0.00102 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 
N2 0.71811 0.72424 O. 72~20 0.73307 0.735~~ 0.73814 o .73~72 0.74087 0.74173 0.74238 0.7428& 0.74323 0.74350 
0 0.00,,09 0.00402 0.00257 0.001,,0 0.000% 0.00055 0.00030 0.0001" 0.00008 0.00003 0.00001 0.00001 0.00000 
OH 0.01502 0.01184 O.OO~II 0.00,,83 0.004~8 0.00353 0.00242 0.0015~ 0.00100 0.000&0 0.00034 0.00018 O.OOOO~ 
02 0.050~4 0.05013 0.04%3 0.04~2& 0.04~31 0.04%3 0.05013 0.050"~ 0.0512" 0.05177 0.05220 0.05255 0.05282 



L 

ADD H20[L1 

CASE= 0 O/F= 1(,.(,(,(,7 F/A= 0.0(,000 PERCENT FUEL = 5.(,(,04 PHI = O. 87~2 
p. ATI1 (,.0000 (,.0000 (,.0000 (,.0000 (,.0000 6.0000 (,.0000 (, .0000 (,.0000 (,.0000 10.0000 (,.0000 (,.0000 
P. PSIA 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 
T. DEG 1: 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 (,00.0 500.0 400.0 300.0 
T. DEG F 2240.3 2%0.3 1880.3 1700.3 1520.3 1340.3 11(,0.3 ~80.3 800.3 (,20.3 440.3 2(,0.3 80.3 
RHO. Gice 1.412(,-3 1.5135-3 1.(,300-3 1.7(,58-3 1 .~2('3-3 2. 11~0-3 2.3544-3 2.(,487-3 3.0271-3 3.531(,-3 4 .237~-3 5.2~74-3 7.'/103-3 
M. 110L ~T 28.~7~ 28.~7~ 28.~7~ 28.~7~ 28.~7~ 28.~7~ 28.~7~ 28.~7~ 28.~7~ 28.~7~ 28.~7~ 28.~7'l 32.454 
CPo CALIIGIIK1 0.322(, 0.3182 0.3137 0.308") 0.3038 0.2~83 0.2~20 0.2851 O. 277~ 0.270(, 0.2(,35 0.2571 0.3~'l0 
GAt111A [S 1 1.2700 1 .2747 1 .27~7 1.2853 1.2'l15 1.2985 1.30(,") 1 .31(,(, 1 .327(, 1 . 33~4 1.3517 1.3(,37 1.2205 
SON VEL. HI SEC 73'l.3 715.5 (,~O.~ 0&5.2 (,38.4 (,10.4 580.") 54~.7 51(,.4 480.2 440.4 3~5.(' 30(,.3 

MOLE FRACT IONS 
AR 0.00880 0.00880 0.00880 O.OOPSO 0.00880 0.00860 0.00890 0.00880 0.00880 0.00880 0.00880 0.00880 0.00880 
CO2 0.11801 0.11801 0.11802 0.11602 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 
H201L[ 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.10708 
H2O 0.11222 0.11223 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.0051(, 
NO 0.00043 0.0002(, 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.73(,85 O. 73('~4 0.73700 0.73703 0.73705 0.7370(, 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.lIOOOO 
02 0.023(,5 0.02375 0.02380 0.02384 0.0238(, 0.02387 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 

CASE= a O/F= 1(,.(,(,(,7 F/A= 0.0(,000 PERCENT FUEL= 5.(,(,04 PHI = O. 87~2 
p. ATI1 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
p. PSI A 147.0 147.0 147.0 147.0 147.0 147. a 147.0 147.0 147.0 147.0 147.0 147.0 147.0 
T. OEG ~ 2800.0 2700.0 2(,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1')00.0 1800.0 1700.0 1(,00.0 
T. OEG F 4580.3 4400.3 4220.3 4040.3 38(,0.3 3(,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2(,00.3 2420.3 
RHO. GICC I .235(,-3 1 .288~-3 1.3447-3 1.4033-3 1.4(,55-3 1.5317-3 I . (,031- 3 1.(,805-3 1.7(,51-3 1.8534-3 1.%18-3 2.0773-3 2.2072-3 
M. MOL fiT 28.38~ 28.555 28.(,88 28.78~ 28.8(,0 28.~0~ 28.~3,) 28.~58 28.%8 28.~74 28. ~77 28.~78 28.~7~ 
CP. CALI [ G [ I K I 0.6577 0.5~84 0.5412 0.488~ 0.4442 0.4087 0.3825 0.3(,42 0.3517 O. 342~ 0.33(,5 0.3314 0.32('~ 
GAI111A IS[ I . 1(,3') 1.170(, 1.17% 1.1')07 1.2032 1.215'l 1.227(, 1.2374 1.2453 1.2515 1.25(,7 1.2(,13 1.2(,% 
SON VEL. MI SEC ~7' .0 ~5~.3 ~42 .8 927.2 ~12.1 8%.~ 880.'l 8(,3.8 845.5 82(,. I 805.(, 784.4 7(,2.2 

MOLE FRACT IONS 
AR 0.008(,2 0.008(,7 0.00871 0.00874 0.0087(, 0.00878 0.0087~ 0.0087'l 0.00880 0.00880 0.00880 0.00880 0.00880 
CO 0.02%1 0.018(,1 0.01218 0.00825 0.004'l8 0.00280 0.00147 0.00072 0.00032 0.00013 0.00005 0.00002 0.00000 
CO2 O.O~OOO a .0'l7&7 O. 10405 0.108~'l 0.11255 0.114'l2 0.11(,38 0.11721 0.117(,5 0.1178(, 0.117% O. 117~'l 0.1180 1 
H 0.001(,5 0.000'l7 0.00054 0.00029 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00412 0.002'l5 0.00203 0.001J3 0.00082 0.00048 0.00027 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 
H2O 0.0'l'l27 0.10273 0.1054(, 0.10755 0.10~10 0.1101'l 0.110'l4 0.11145 0.11177 0.111')7 0.11210 0.11217 0.11220 
NO 0.01328 G.01115 0.00'l2'l 0.007(''l 0.00(,33 0.00517 0.00418 0.00331 0.00257 0.001'l5 0.00142 0.00100 0.000(,7 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.71540 0.72070 a .7250 I 0.72837 0.73088 0.732(,8 0.733% 0.7348(, 0.7354~ 0.735'l5 0.73('2'l 0.7)(,53 0.73(,72 
0 0.00284 0.00182 0.00114 0.000(,9 0.00041 0.00023 0.00013 0.00007 0.00003 0.00001 0.00001 0.00000 0.00000 
OH 0.01145 0.00885 0.00(,69 0.O04~4 0.00357 0.00251 0.00171 0.00113 0.00071 0.00043 0.00024 0.00013 0.00006 
02 0.02772 0.02584 0.02428 0.02314 0.02244 0.02214 0.02213 0.02231 0.02258 0.0228(, 0.02313 0.02335 0.02352 



L 

ADD H20lLJ 

CASE= 0 O/F= 14.[,540 F/A= 0.0[,824 PERCENT FUEL = [,.3882 PHI= 1.0000 
P, ATI1 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
P, PSIA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
1. DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 [,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20[,0.3 1880.3 1700.3 1520.3 1340.3 11[,0.3 ~80.3 800.3 [,20.3 440.3 2(,0.3 80.3 
RHO, G/CC 3.5317-3 3.7841 - 3 4.0752-3 4.4148-3 4.81[,1-3 5.2~77-3 5.88(,4-3 ('.[,222-3 7.%82-3 8.82%-3 1 .05~5-2 1.3244-2 2.0174-2 
M, 110L WT 28. ~80 28.~81 28.981 28.~81 28.~81 28.~81 28. ~81 28.~81 28.~81 28.~81 28.~81 28.~81 33.108 
CP, CALIIGIIK I 0.32[,0 0.3214 0.31['~ 0.3122 0.3071 0.3015 0.2~51 0.2880 0.280(, 0.2731 0.2[,58 0.25~0 0.3392 
GAI111A lSI 1.2[,[,[, 1.2713 1.27[,1 1.2814 1.2875 1 .2~44 1.3027 1.3124 1.3234 1.3353 1.3477 1.3(,00 1.233[, 
SON VEL, M/SEC 738.3 714.[, [,89.9 [,[,4.2 (,37.4 ['0~.4 580.0 548.8 515.5 47~.4 43~.7 3~5. 1 304.9 

r10LE FRACT IONS 
AR 0.00873 0.00873 0.00873 0.00P'3 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 
co 0.00004 0.00001 0.00000 O.OOOCO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.13312 0.13314 0.1331[, 0.13:1& 0.1331 [, O. ; 331[, 0.1331[, 0.1331[, 0.1331[, 0.133;[, 0.1331 [, 0.1331[, 0.1331[, 
H2 0.0000 1 0.00001 O.oooou 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.124[,[, 
H2O 0.12[,(,[, 0.12[,[,7 0.12[,[,8 O. ;2~['8 0.12[,[,8 0.12(,(,8 0.12[,[,8 0.12(,(,8 0.12[,(,8 0.12[,[,8 0.12[,(,8 0.12[,[,8 0.00202 
NO 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.UOOOO 
N2 0.73140 0.73142 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 
02 0.00002 0.00001 O.OOOGO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CASE= 0 O/F= 14.(,540 F I A = 0.0[,824 PERCENT FUEL= [,.3882 PHI= 1.0000 
P, ATM 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 293.9 293.9 293. ~ 2~3."J 293. ~ 2~3.~ 2~3. ~ 2~3.~ 2~3. 9 2~3. ~ 2~3.9 2~3.~ 2~3.~ 
T, OEG t: 2800.0 2700.0 2[,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1(,00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38(,0.3 %80.3 3500.3 3320.3 3140.3 29,0.3 2780.3 2(,00.3 2420.3 
RHO, G/CC 2.4(,77-3 2.5727-3 2.(,833-3 2.8003-3 2.~24~-3 3.0583-3 3.2021-3 3.3580-3 3.5283-3 3.7157-3 3.~231-3 4.1545-3 4.4145-3 
1'1, 110L WT 28.349 28.4~"J 28.(,23 28.723 28.801 28.8(,0 28.~03 28.~32 28.~52 28.%5 28.973 28. ~7'l 28.~79 
CP, CAL /I G II K I 0.(,293 0.5822 0.5373 0.4%2 0.4597 0.4284 0.4025 0.381l. 0.3[,53 0.3529 0.3435 0.33(,4 0.3307 
GAI1MA lSI 1.1'.7[, 1 . 1733 1.1805 1.1889 1.1984 1.2085 1.218[, 1.2283 1.2372 1 .2449 1.2515 1.2572 1.2&21 
SON VEL,I1/SEC 97~.2 %1.4 944.2 927.r, 911.2 894.8 878.2 8[,1.0 843.0 824.0 804.0 783.1 7[,1.2 

MOLE FRACT IONS 
AR 0.00854 0.OO85~ 0.008b2 0.008[,5 0.008[,8 0.00870 0.00871 0.00872 0.00872 0.00873 0.00873 0.00873 0.00873 
CO 0.03104 0.02423 0.01832 0.01340 0.00~45 0.00(,41 0.0041(, 0.00258 0.00152 0.00084 0.00044 0.00021 O.OOOO~ 
CO2 o .0~921 0.10(,71 O. 1131 ~ 0.11858 0.1228~ 0.12(,20 0.128b3 0.13035 0.13151 0.13224 0.132[,8 O. 132~3 0.1330b 
H 0.00131 0.00080 0.00047 0.0002[, 0.00014 0.00007 0.00003 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 O.OOOJO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00520 0.00401 0.00303 0.00224 0.001(,2 0.00114 0.00077 0.00051 0.00032 0.0001~ 0.00011 0.0000[, 0.00003 
H2O 0.11392 G.11710 0.11%5 0.121[,5 0.12318 0.12432 0.12514 0.12572 0.12[,10 0.12(,35 0.12[,50 0.12[,59 0.12[,[,4 
NO 0.00852 0.00[,[,0 0.00497 0.003[,3 0.00257 0.00175 0.00115 0.00072 0.00043 0.00024 0.00013 0.000% 0.00003 
N02 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.71122 0.71597 0.71992 0.72311 0.72%1 0.72750 0.72887 0.72984 O. 7304~ 0.73090 0.73115 0.73130 0.73137 
0 0.00129 0.00077 0.00043 0.00023 0.00012 0.0000[, 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00827 0.00[,12 0.00439 0.00304 0.00203 0.00131 0.00080 0.00047 0.0002[, 0.00014 0.00007 0.00003 0.00001 
02 0.0114(, 0.00910 0.00[,9<) 0.0051~ 0.00371 0.002% 0.001[,9 0.0010[, 0.000[,4 0.0003[, 0.0001~ 0.00009 0.00004 



L 

ADD H20'L I 
ADD CISI 

CASE: a OIF: 14.2857 FIA: 0.07000 PERCENT FUEL: b .5421 PHI: 1.0258 
P, ATI1 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 
P, PSIA 440.~ 440.~ 440.9 440.9 440.~ 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 bOO.O 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 llbO.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, Glee 7.0283-3 7.5303-3 8.109&-38.7854-3 9.5840-3 1.0542-2 1 . 1714-2 1.3184-2 1.5100-2 1.7b47-2 2.1189-2 2.7%1-2 4.0537-2 
11, MOL WT 28.83& 28.83b 28.83b 28.83b 28.83b 28.83& 28.837 28.848 28.Qll 28.%1 28.978 30.592 33.2b3 
cp, CAL/IGIIKI o .32bl 0.322b 0.3188 0.314b 0.3102 0.3053 0.299g 0.302& 0.302& 0.2820 0.2b81 1.1589 0.3193 
GAM~IA 151 1.2&79 1.271& 1.2758 1.2804 1.2857 1.2glb 1.2987 1.3010 1.3053 1.32&4 1.3448 1.18g2 1.2402 
SON VEL,I11SEC 740.5 71&.5 bgl.5 bbS.b b38.b bl0.3 580.5 547.7 512.& 478.0 43g.2 35g.& 305.0 

~10LE FRACTIONS 
AR 0.008b7 0.008&7 0.008&7 0.008&7 0.008b7 0.008b7 0.008&7 0.008&8 0.00870 0.00871 0.00872 0.00870 0.008&7 
C(SI 0.00000 0.00000 0.00000 o.oeooo 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00207 0.00502 
CH4 0.00000 0.00000 (I.OOOOU 0.00000 0.00000 0.00000 0.00001 0.00018 0.0012& 0.00214 0.00245 0.00148 0.00000 
CO 0.00727 0.00&92 0.00&47 0.005g0 0.00517 0.00427 0.00319 0.00191 0.00051 0.00005 0.00000 0.00000 0.00000 
CO2 0.12840 0.1287& 0.12921 O. ;2<;78 0.13051 0.13141 0.13248 0.133&4 0.1342& 0.13407 0.1338g 0.13253 0.130&5 
H2 0.00278 0.00313 0.00359 0.00415 0.00487 0.00577 0.00&81 0.00733 0.00442 o .0013g 0.00025 0.00001 O.uOOOO 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.COOOO 0.00000 0.00000 0.00000 0.00000 0.05253 0.12808 
H2O 0.12&30 0.125g5 0.125:'0 0.12493 0.12420 0.12330 0.12224 0.1213& 0.12237 0.12388 0.12452 0.07395 0.00100 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00002 0.00005 0.00007 O.OOOOb 0.00003 0.00001 0.00000 
N2 0.72&57 0.72&57 0.72&57 0.72&57 0.72&57 0.72&57 0.72&58 0.72&85 0.72841 0.72%9 0.73014 0.72872 0.72&57 

CASE: 0 O/F: 14.2857 F/A: 0.07000 PERCENT FUEL: & .5421 PHI: 1.0258 
P, ATl1 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.S 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 537.8 587.8 587.8 587.8 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38bO.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, GICC 4.g4&1-3 5.1511-3 5.3&77-3 5.Sg73-3 5.8418-3 &.1037-3 b.3857-3 b.&g21-3 7.0277-3 7.3gS0-3 7.8091-3 8.2&85-3 8.7853-3 
M, MOL WT 28.·110 28.531 28.&29 28.70b 28.7&2 28.7g9 28.820 28.82g 28.834 28.835 28.83& 28.83& 28.83& 
CP, CAL/IG 11K I 0.578~ 0.5375 O. 4~77 0.4&03 0.4252 0.393& 0.3&84 0.3524 0.3437 0.3388 0.33S4 0.3324 0.32g4 
GAMI1A 151 1.1753 1.1817 1.18% 1.1992 1.2105 I .2234 1.23& I 1.2457 1.2518 1.2557 1.2587 1.2&1& 1.2&4(, 
SON VEL, fllSEC 981.3 %4.3 947.8 931.8 Qlb.4 90 1.3 885.7 8&8.& 84g.7 829.4 808.3 78(,.4 7&3.8 

MOLE FRACTIONS 
AR 0.00855 0.00858 0.008&1 0.008&4 0.008&5 0.008&& 0.008&7 0.008&7 0.008&7 0.008&7 0.008&7 0.008&7 0.008b7 
CO 0.02935 0.023b5 0.0188& 0.01503 0.01218 0.01027 0.0091& 0.008&1 0.00833 0.00814 0.00797 0.00778 0.00755 
CO2 0.10432 0.11059 0.11584 0.120J3 0.12315 0.12524 0.12b44 0.12704 0.12734 0.12753 0.12770 0.12789 0.12812 
H 0.00090 0.000% 0.00034 0.00020 0.00012 0.00007 0.00004 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00487 0.00391 0.00314 0.00255 0.00213 0.00187 0.0017& 0.0017& 0.00183 0.001g4 0.00209 0.00227 0.00250 
H2O 0.11870 0.1212& 0.12327 0.12481 0.12592 0.12&&4 0.12704 0.12719 0.12720 0.12712 0.12b99 0.12&81 0.12&58 
NO 0.00&70 0.00495 0.00349 0.00231 0.00141 O. 00077 0.0003& 0.00015 0.00005 0.00002 0.00000 0.00000 0.00000 
N2 0.71249 0.71b41 0.71%2 0.72214 0.72400 0.72525 0.72598 0.72&33 0.72&48 0.72&54 0.72&5& 0.72&57 0.72&57 
0 0.00072 0.00041 0.00022 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00&30 0.00454 0.00314 0.00207 0.00128 0.00073 0.00038 0.00C18 0.00008 0.00003 0.00001 0.00000 0.00000 
02 0.00709 0.00513 0.00345 0.00211 0.00112 0.00049 0.00017 0.00005 0.00001 0.00000 0.00000 0.00000 0.00000 



L 

ADD C 151 
ADD H20 III 

CASE: a O/F: 12.5000 F/A: 0.08000 PERCENT FUEL: 7.4074 PHI= I .1723 
P, ATM 50.000 50.000 50 .000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, P51A 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 1>00.0 500.0 400.0 300.0 
T, DEG F 2240.3 201>0.3 1880.3 1700.3 1520.3 1340.3 111>0.3 ~80.3 800.3 1>20.3 440.3 21>0.3 80.3 
RHO, GICC 1 .1393-2 1.2207-2 1 .3141>-2 1 .4242-2 1 .553")-2 1.7125-2 1.~210-2 2.181>3-2 2.5145-2 2.")410-2 3.5317-2 4.~21>5-2 I> .895")-2 
M, MOL WT 28.041> 28.041> 28.041> 28.047 28.052 28.104 28.374 28.704 28.887 28.%0 28.")80 32.340 33.")51 
CP, CALl1Gl1Kl 0.3338 0.3313 o . 32"J0 0.3271 0.328") 0.3715 0.4431> 0.3838 0.3203 0.2"J10 0.2758 0.71>20 0.3184 
GAMI1A 151 1.2&")5 1 .2720 1 . 2741> 1 . 271>"J 1 .2772 1 .2581> 1 .2334 1.254"J 1.2")10 1 . 3143 1 . 3320 1.1"J21 1.2310 
SON VEL,I1/5EC 751.4 721>.1> 700. "J &74.0 1>45.3 1>10.2 570.3 53").3 510.0 475.8 437.1 350. I 300.7 

1'10LE FRACT IONS 
AR 0.00831> 0.0083& 0.00831> 0.00831> 0.0083& 0.00838 0.00841> 0.00855 0.0081>1 0.0085") 0.00852 0.00837 0.00831> 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00474 0.01311 0.03138 0.03231> 
CH4 0.00000 0.00000 o .OOOOU 0.00001 0.00008 0.000% 0.00574 0.0111>2 0.014")0 0.01378 0.00")81> 0.00051 0.00000 
CO 0.04457 0.04258 0.04011 0.03704 0.03310 0.021>")1 0.0147") 0.00450 0.0007"J 0.00007 0.00000 0.00000 0.00000 
CO2 0.10480 0.10&80 0.10")27 O. i 1234 0.111>23 0.12182 0.1305") 0.131>71> 0.13811> 0.134")2 0.12")31> 0.117&4 0.11701 
H2 0.02015 0.02214 0.02459 G.0271>1 0.03123 0.03388 0.02738 0.014")3 0.005")8 0.001&1> 0.00027 0.00001 0.00000 
H2011l 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.10053 0.14158 
H2O 0.121")") 0.12000 0.117"4 0.11448 0.1101>") 0.101>41 0.1041>0 0.101>")7 0.11034 0.111>,,8 0.12488 0.04074 0.00057 
NH3 0.00001 0.00001 O. 00002 0.00004 0.00007 0.00015 0.00023 0.00023 0.0001") 0.00012 0.00001> 0.00000 0.00000 
N2 0.70012 0.70012 0.70012 0.70013 0.70024 0.7014,,) 0.70820 0.711>43 0.72102 0.71"J44 0.713")3 0.70083 0.70012 

CASE= 0 O/F: 11.1111 F/A: 0.0")000 PERCENT FUEL: 8.2%"J PHI: 1.318") 
p, ATM 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, DEG K 2800.0 2700.0 2&00 .0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1")00.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 381>0.3 31>80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 21>00.3 2420.3 
RHO, Glec 5.7154-5 1>.0082-5 &.3023-5 &.5"J85-5 &.")013-5 7.2171>-5 7.5548-5 7.")1")1>-5 8.3183-5 8.7575-5 "J.2448-5 ").788"J-5 1.0401-4 
M, MOL WT 2&.;1>3 21>.1>23 21>.8"J1 27.073 27.182 27.244 27.277 27.2")4 27.303 27.307 27.310 27.310 27.311 
CP, CALtIGllKI 1.0,,)8"J 0.")21>3 0.7%8 0.,,085 0.4")94 0.4314 0.3928 0.3715 0.35% 0.352" 0.3402 0.3450 0.3421> 
GAMI1A 151 1.1384 1.1449 1.1%8 1.1754 1.1985 1.2205 1.2375 1.2490 1.2%4 1.21> 13 1.21>48 1.2,,75 1.2,,")8 
SON VEL,M/SEC 1004.1> 982.1> %4.3 ")50.0 938.0 ")25.1> 911.0 8")3.9 874.8 854.2 832.5 80").9 781>.4 

MOLE FRACT IONS 
AR O. 0077(, 0.00781> O. 007")4 0.0079") 0.00803 0.00804 0.00805 0.00801, 0.00801> 0.00801> 0.00801> 0.00801> 0.0080" 
CO 0.10853 0.10235 0.0%")2 0.0928") 0.0")028 0.0881>4 0.08741> 0.081>39 0.08521> O. 08397 0.08247 0.08071 0.0781>1 
CO2 0.04737 0.05%7 0.01>270 0.01>7JI 0.07101> 0.07307 0.07445 0.07%2 0.071>81 0.07812 0.07%3 0.08140 0.08350 
H 0.0201>9 0.01378 O.OO"JOI 0.00580 0.0031>1> 0.00225 0.00133 0.00075 0.00040 0.00020 0.00009 0.00004 0.00001 
H2 0.03234 0.02,,)75 0.02788 0.021>CJ3 0.021>81 0.02721> 0.02805 O. 02904 0.03020 0.03152 0.03305 0.03484 0.03,,95 
H2O 0.0%7") 0.10727 0.11514 0.12038 0.12335 0.1241>9 0.12498 0.1241>0 0.12378 0.1221>3 0.12118 0.11943 0.11734 
NO 0.00701 0.004")3 0.00311> 0.00182 0.000")5 0.00045 0.0001"J 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 
N2 0.1>41>10 0.1>%03 0.1>1>3% 0.1>1>871 0.1>7187 0.0731>3 0.1>7458 0.1>7501> 0.b7531 0.1>7543 0.b7548 0.1>7551 0.1>7552 
0 0.0070" 0.00378 0.00181 0.00077 0.00028 0.0000") 0.00003 0.09001 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.01782 0.01302 0.00881 0.00550 0.00317 0.0011>") 0.00084 0.00039 0.00017 0.00001> 0.00002 0.00001 0.00000 
02 0.00855 0.00555 0.00307 0.00141 0.00054 0.00018 0.00005 O.OOCOI 0.00000 0.00000 0.00000 0.00000 0.00000 



ADD CISI 
ADD H20lL I 

CASE: 0 O/F: 10.0000 F I A: O. 10000 PERCENT FUEL: ~.O~O~ PHI: 1.4&54 
p, ATM 1.0000 1.0000 1.0000 1.0000 1.0000 1,0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 
T, DEG I: 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20,,0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 ~80.3 800.3 ,,20.3 440.3 2&0.3 80.3 
RHO, Glee 2.1&32-4 2.3178-4 2.4~&1-4 2.7041-4 2.~4~~-4 3.2451-4 3.&102-4 4.15&8-4 4.~270-4 5.84&8-4 7.0570-4 e.8311-4 1.38&&-3 
M, MOL WT 2&.&2& 2&.&2& 2&.&2& 2&.&2& 2&.&27 2&.&28 2&.&&2 27.288 28.301 28.78& 28.%4 28.~8& 34.134 
CP, CALIIGIIKI 0.34&0 0.3444 0.3432 0.3425 0.342" 0.3453 O. 3~4" 0.~153 0.5340 0.3&95 0.2~~~ 0.27&3 0.%85 
GAMI1A 151 1.2751 1.27,,7 1 .277~ 1.278& 1.2785 1.27&7 1.2531 1.15&8 1.2075 1.2& 13 1.3058 I. 330~ 1.1433 
SON VEL,I1/SEC 772.8 747.1 720.2 &"2.2 bb2.7 &31.4 5~3 .0 531.0 4~8.3 4&7 .5 433.0 390.8 28~. 1 

110LE FRACT IONS 
AR o .0077~ 0.0077') 0.00779 0.0077~ 0.0077') 0.0077') 0.00780 0.007~4 0.00803 0.0080& 0.00802 0.00792 0.0077~ 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00&09 0.03074 0.04270 0.053~4 0.0,,&48 0.0813" 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00002 0.000&5 0.00~27 0.01507 0.01745 0.0143& 0.00812 0.0000& 
CO 0.10313 0.0~,)5~ 0.0~531 O.O~OO~ 0.083&7 0.07571 0.0&502 0.03531 0.0054~ 0.00044 0.00001 0.00000 0.00000 
CO2 0.07085 0.0743~ 0.078&8 0.08390 0.0~032 0.0~82& 0.10854 0.12&55 O. 127~4 O. 11~48 0.110&7 0.10221 0.0~258 
H2 0.05~82 0.0&33& 0.0&7&4 G.0728& 0.07~27 0.08114 0.09551 0.08133 0.04052 0.012~5 0.0022& 0.0001& O.UOOOO 
H20lLl 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.13848 
H2O 0.10581 0.1022& 0.0,)7S8 0.0~27& 0.08&34 0.07843 O.O&~OO 0.0&875 0.0~987 0.12350 0.13937 O. 151~1 0.02704 
NH3 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00003 0.0000& 0.00007 0.00005 0.00003 0.00001 0.00000 
N2 0.&52&0 0.&52&0 0.&52&0 0.&52&0 0.&52&0 0.&52&3 0.&5345 0.&&470 O. &7228 0.&7538 0.&7135 0.&&31~ 0.&52&8 

CASE: a O/F: 10.0000 F I A: O. 10000 PERCENT FUEL: ~.0~09 PHI: 1.4&54 
P, ATN 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, Glee 1 .7078-4 1.7827-4 1 .85~4-4 1.93~1-4 2.0233-4 2.1135-4 2.2108-4 2.31&~-4 2.4332-4 2.5&15-4 2.7040-4 2.8&31-4 3.0420-4 
/1, MOL WI 2&. '58 2&.331 2&.447 2&.520 2&.5&5 2&.592 2&.&07 2&.&1& 2&.&21 2& .&24 2&.&25 2&.&2& 2&.&2& 
cp, CALlIGIIKI 0.748& 0.&244 0.5293 0.4&3& 0.4210 0.3~41 0.3774 0.3&&8 0.3&00 0.3555 0.3523 0.34'18 0.3477 
GA1111A IS I 1.1&48 1. 17~7 1.197& 1.2155 1.2311 1 .2433 1.2523 1.2587 1.2&32 1.2&&[, 1 .2&~2 1.2714 1.2733 
SON VEL,M/SEC 1018.1 1002.') ~8~.4 ~7&.1 %1.7 ~45.& 927.9 '108.7 888.3 8&&.9 844.& 821.5 7~7.& 

MOLE FRAC T IONS 
AR 0.007&5 0.00770 0.00774 0.0077& 0.00777 0.00778 o .0077~ 0.00779 0.00779 0.00779 0.00779 0.00779 0.00779 
CO 0.124~0 0.12251 0.12078 0.11')53 0.11850 0.11754 0.11&51 0.1153& 0.11403 0.11249 0.110&9 0.10858 0.10&09 
CO2 0.04&03 0.04'154 0.05202 0.053'& 0.05508 0.05&22 0.05735 0.0585& 0.05992 0.0&148 0.0&328 0.0&540 0.0&78~ 
H 0.01373 0.00949 0.00&42 0.00423 0.00271 0.001&7 0.000'18 0.00055 0.00029 0.00014 0.00007 0.00003 0.00001 
H2 0.04277 0.04231 0.0424& 0.04305 0.04391 0.04494 0.04&09 0.04737 0.0487~ 0.0503~ 0.05223 0.0543& 0.05&8& 
H2O 0.10808 0.11341 0.11&75 0.1185& 0.11~29 0.11927 0.11874 0.11784 0.11&&3 0.11514 0.1133& 0.11125 0.1087& 
NO 0.00340 0.00210 0.00120 0.000&4 0.00032 0.00015 0.0000& 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.&3'142 0.&4431 0.&475~ 0.&4%& 0.&50~3 0.&51&7 0.&5210 0.&5234 0.&5247 0.&5254 0.&5257 0.&525~ 0.&525') 
0 O.OOI~~ 0.000~4 0.00040 0.0001& 0.0000& 0,00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.009~~ 0.00&&& 0.00418 0.00247 0.00138 0.00073 0.0003& 0.00017 0.00007 0.00003 0.00001 0.00000 0.00000 
02 0.00203 0.00102 0.00045 0.00018 0.0000& 0.00002 0.00001 O.OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000 



CASE= 0 O/F: 0.0000 F/A= 0.00000 PERCENT FUEL= 0.0000 PHI= 0.0000 
P, ATM 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 
T, DEG K 2800.0 2700.0 2000.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1000.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 3800.3 %80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2000.2 2420.3 
RHO, GICC 5.0335-3 5.2231-3 5.4204-3 5.0451-3 5.8815-30.1380-3 0.4175-3 &.7234-3 7.05~7-3 7.4313-3 7.8442-3 8.30%-3 8.8247-3 
M, MOL WT 28.912 28.930 28.~43 28.~51 28.957 28.%1 28.%3 28.%4 28.%5 28.%5 28.%5 28.%5 28.%5 
CP, CALlIGIIKI 0.3724 0.3015 0.3522 0.3443 0.3373 0.3312 0.3258 0.3207 0.315~ 0.3113 0.300~ 0.3025 0.2~82 
GAMMA ($1 1.2303 I. 2418 1.2472 1.2524 1.2575 1.2020 1.2070 1.2725 1.2770 1.2827 I .287~ I .2~33 1.2~88 
SON VEL, r1/SEC 9"7.7 981.0 %5.1 "48.3 "30.9 913. I 8"4.7 875." 850.4 830.4 815.8 794.4 772.3 

MOLE FRACTIONS 
AR 0.00"31 0.00"31 0.00<;32 0.00"32 O.00~32 0.00<;32 0.00~32 0.00"32 0.00"32 0.00"32 0.00~32 0.00"32 0.00"32 
CO 0.00002 0.00001 0.00001 o.oonoo 0.00000 0.00000 0.00000 0.00000 O.OOuOO 0.00000 0.00000 0.00000 0.00000 
CO2 0.00028 0.0002" 0.0002" 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.03581 0.03133 0.02707 0.02:08 0.01~38 0.01&01 0.012~8 0.01030 0.u07"8 0.00&01 0.00438 0.00308 0.00207 
N02 0.00013 0.00013 o .000ld 0.00011 0.00011 0.00010 0.00010 0.0000" 0.00008 0.00007 0.00007 0.00000 0.00005 
N2 0.70152 0.70424 O. ?b071 0.708"4 0.770<;5 0.77274 0.77431 O. 7750~ 0.77087 0.77787 0.7780" O. 77~34 0.77"85 
0 0.00371 0.0024" 0.00102 0.1)0101 0.00001 0.00035 0.0001') 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 
02 0.18"23 0.19221 0.1')487 0.1')723 0.19933 0.20118 0.2027') 0.20420 0.20539 0.20040 0.20723 0.2078') 0.,,0841 

CASE= 0 O/F= 0.0000 F/A= 0.00000 PERCENT FUEL= 0.0000 PHI= 0.0000 
P, ATM 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ')00.0 800.0 700.0 000.0 500.0 400.0 300.0 
T, DEG F 2240.3 2000.3 1880.3 1700.3 1520.3 1340.3 1100.3 ')80.3 800.3 020.3 440.3 200.3 80.3 
RHO, G/CC ').4130-3 1.0085-2 1.0801-2 1.17&0-2 1.2830-2 1.4119-2 1 .5&88-2 1.7049-2 2.0170-2 2.3532-2 2.8238-2 3.5298-2 4.70&4-2 
r1, MOL WT 28.%5 28.%5 28.%5 28.%5 28.%5 28. %5 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 
CP, CAlli G II K I 0.2')3') 0.2898 0.2850 0.2815 0.2773 0.2730 0.2081 0.2020 0.2509 0.2512 0.2401 0.2422 0.2402 
GAr1MA lSI 1.3044 I. 31 02 1.3101 1.3222 1.3287 1.335& 1 .343<) 1.353& 1 .3&44 1.3757 1.3805 1.3952 1. 3".1~~ 
SON VEL, M/SEC 74~.4 725.0 700.8 074.') &47.7 01').2 58').2 557.5 523.& 480.8 44& .1 400.3 347.2 

MOLE FRACT IONS 
AR 0.00".132 0.00')32 0.00932 0.00')32 0.00')32 0.00932 0.00932 0.00932 0.00')32 0.00932 0.00~32 0.00~32 0.00~32 
CO2 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.00131 0.00078 0.00043 0.00021 O.OOOO~ 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00004 0.00004 0.00003 0.00002 0.00002 0.00001 0.000(11 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.78023 0.78050 0.780&7 0.78078 0.78084 0.78087 0.78088 0.78089 0.7808~ 0.7808') 0.7808') 0.7808') 0.7808') 
02 0.2087') 0.20')00 0.20')25 0.20')30 0.20')42 0.20940 0.20,)47 0.20948 0.20,)48 0.20')4" 0.2094') 0.20')4') 0.20')4') 

r 



L 

ADO H20 III 

CASE= 0 O/F=IOO.OOOO F/A= 0.01000 PERCENT FUEL= 0.~~01 PHI= 0.14&5 
P, ATM 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, OEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 ~80.3 800.3 &20.3 440.3 2bO.3 80.3 
RHO, GICC 1.171>7-2 1.21;08-2 I .3578-2 I .470~-2 I. &04&-2 1.7&51-2 1.~&12-2 2.20&3-2 2.5215-2 2.~418-2 3.5301-2 4.412&-2 5.~~71-2 
M, MOL HT 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 2~.52& 
CP, CALI IGI IK I 0.2~92 0.2~49 0.2~0& 0.28&3 0.2820 0.2774 0.2723 0.2&&& 0.2&0& 0.254& 0.2492 0.2448 0.2&32 
GA~IMA lSI 1.2975 1.3031 1.3089 1.3150 1.3215 1.3285 1.33&8 1.34&5 1.3574 1.2&88 I .37~~ I . 38~3 1.3537 
SON VEL ,MISEC 747.4 723.& &<;8.~ &73.0 &45.~ &17.5 587.7 5%.1 522.2 485.5 445.0 3'3~.4 338.2 

110LE FR;\CTIONS 
AR 0.00'323 a .00~23 0.00~23 0.00Q"3 0.00~23 0.00~23 0.00'323 o .00~23 0.00~23 0.00~23 0.00~23 0.00~23 0.00~23 
CO2 0.02088 0.02088 0.02088 0.02068 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 
H20lU 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.018~4 
H2O 0.01%2 0.01%2 O.OI%~ 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.000&8 
NO 0.00120 0.00072 0.0003~ 0.00020 O.OOOO~ 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00004 0.00003 0.00003 0.00002 0.00002 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.7721>2 0.77287 0.77303 G.77313 0.77318 0.77321 0.77322 0.77323 0.77323 0.77323 0.77323 0.77323 O. "!7323 
OH 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.171>39 0.17&&4 0.17&& I 0.ln~2 0.17(,98 0.17701 0.17702 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 

CASE= 0 O/F= 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI= 0.2~31 
P, ATM 0.5000 0.5COO 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, DEG K 2800.0 2700.0 2bOO.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38(,0.3 3(,80.3 3500.3 3320.3 3140.3 2<;00.3 2780.3 2(,00.3 2420.3 
RHO, G/CC b.1142-5 (,.3980-5 ('.('~03-5 &.9934-5 7.3107-5 7.&4&8-5 8.00&5-5 8.395(,-5 8.8203-5 9.2874-5 9.8051-5 1.0383-4 1.1032-4 
M, ~IOL HT 28.0% 28.350 28.547 28.&93 28.795 28.8&4 28.908 28.935 28.951 28.%0 28.%5 28.%7 28.%8 
cp, CALlIGIIKI 0.7'344 0.&974 0.&085 0.5317 0.41;94 0.4215 0.38&4 0.3(,14 0.3439 0.3315 0.3225 0.3155 0.30"17 
GAMI1A lSI 1. 1'545 1.1 (, 14 I .1713 1.1839 1.198& 1.2142 1.2292 1.2427 1.2541 I .2(,37 1.2717 1.278& 1.2848 
SON VEL .1"11 SEC '378.1 959.0 941.8 92&. I 911.4 8%.9 881.9 8b(, .0 848.7 830.3 810.1; 78'3.9 7&8. I 

MOLE FRACTIONS 
AR 0.00887 0.00895 0.00'301 0.00905 0.00~09 0.00911 0.00912 0.00~13 0.00914 0.00914 0.00'314 0.00914 0.00914 
CO 0.01514 0.01124 0.00780 0.00505 0.00305 0.00172 0.00091 0.00044 0.00020 0.00008 0.00003 0.00001 0.00000 
CO2 0.0241>9 0.02894 0.032&(, 0.03%2 0.03777 0.03919 0.04007 0.04057 0.04084 0.04097 0.04103 0.04105 0.0410(, 
H 0.00535 0.00321 0.00182 0.00097 0.0004'3 0.00023 0.00010 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 O.OOOJI 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00217 0.001&2 0.00114 0.00071; 0.00Q48 0.00028 0.0001(, 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 
H2O 0.02423 0.027&2 0.03048 0.03279 0.03458 0.03593 0.03&92 0.037(,2 0.03810 0.03842 0.038(,2 0.03874 0.03880 
NO 0.02782 0.02475 0.021(,4 0.018(,2 0.01574 0.0130(, 0.010(,2 0.00845 0.00(,5(, 0.004'35 0.003(,1 0.00254 0.00170 
N02 0.00001 0.0000 I 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 
N2 0.72870 0.73(,97 0.74373 0.74909 0.75323 0.7%38 0.7587(, 0.7(,0% 0.7(,1'33 0.7(,298 0.7(,378 0.7(,438 0.7(,484 
0 0.02(,38 0.01791 0.01173 0.00739 0.00'447 0.00258 0.00142 0.00073 0.00035 0.0001& 0.0000& 0.00002 0.00001 
OH 0.0'724 0.01437 0.01153 0.00892 0.00&(,5 0.00478 0.00330 0.00219 0.0013'3 0.00083 0.00047 0.00025 0.00012 
02 0.11'33'3 0.12440 0.12844 0.13173 0.13445 0.13&71 0.138&0 0.14CI(' 0.14143 0.14245 0.14325 0.1438& 0.14432 

r 



L 

ADD H20lL I 

CASE= 0 O/F= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.912b PH1= 0.43% 
P, AlM 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 bOO.O 500.0 400.0 300.0 
T, DEG F 2240.3 20bO.3 1880.3 1700.3 1520.3 1340.3 11bO.3 980.3 800.3 b20.3 440.3 2bO.3 80.3 
RHO, G/CC 2.3538-4 2.5219-4 2.7159-4 2.9423-4 3.2098-4 3.5307-4 3.9230-4 4.4134-4 5.0439-4 5.8845-4 7.0bI5-4 8.82b8-4 1.2057-3 
11, 110L WI 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.972 28.972 29.b82 
CP, CAlli G I I K I 0.3095 0.3049 0.3003 0.2957 0.2910 0.28bO 0.2804 0.2742 o .2b77 0.2b12 0.2551 0.2499 1.0003 
GAMMA 151 1.2849 1.2904 1.2%0 1.3020 1 .3084 1. 3154 1.3238 1.333b 1.3445 1.3%1 1.3b78 1.3784 1.lbbl 
SON VEL,M/SEC 743.7 720.0 b95.4 bb9.b b42.7 b 14.4 584.7 553.3 519.7 483.2 443.0 397.8 313.0 

MOLE FRACT IONS 
AR 0.00905 0.00905 0.00905 0.00Q05 0.00905 0.00%5 0.00905 0.00905 0.00~05 0.00905 0.00905 0.00905 0.00905 
CO2 0.Ob08b 0.Ob08b 0.Ob08b 0.Ob06b 0.Ob08b 0.Ob08b 0.Ob08b 0.Ob08b 0.Ob08b 0.Ob08b 0.Ob08b 0.Ob08b 0.Ob08b 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.02391 
H2O 0.05771 0.05773 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.03383 
NO 0.00095 0.00057 0.00031 O.OOOlb 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.7578b 0.7580b 0.75819 0.75!?27 0.75831 0.75833 0.75834 0.75835 0.75835 0.75835 0.75835 0.75835 0.75835 
OH 0 .. 00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.11351 0.11371 0.11384 0.11392 O. I 1397 0.11399 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 

CASE: 0 O/F: 33.3333 F/A: 0.03000 PERCENT FUEL= 2.912b PHI= 0.43% 
P, ATM 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T, OEG K 2800.0 2700.0 2bOO.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1bOO.0 
1. QEG F 4580.3 4400.3 4220.3 4040.3 38bO.3 3b80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2bOO.3 2420.3 
RHO, G/CC 1.847b-4 1.9295-4 2.0143-4 2.1030-4 2.19bb-4 ~.29b2-4 2.4034-4 2.51%-4 2.b4b7-4 2.78,7-4 2.9419-4 3.1151-4 3.3100-4 
11, 110L fiT 28.301 28.498 28.b50 28.7b1 28.839 28.891 28.924 28.945 28.957 28.%4 28.%8 28.970 28.971 
CP, CALflGllKI 0.7033 0.b244 0.5529 0.4919 0.4428 0.4054 0.3779 0.3581 0.3440 0.3337 0.3259 0.31% 0.3143 
GAMMA lSI 1.lb12 1.lb90 1 .1794 1.1919 1.2057 1.2194 1.2322 1.2434 1.2529 1.2b09 1.2b77 1.2738 1.2794 
SON VEL,MISEC 97' .3 959.b 943.4 928.1 913.4 898.4 882.8 8bb. I 848.2 829.3 809.3 788.3 7bb.5 

110LE FRACTIONS 
AR 0.00884 0.00891 0.00895 0.00899 0.00901 0.00903 0.00904 0.00905 0.00905 0.00905 0.00,05 0.00905 0.00905 
CO 0.01b70 0.011% 0.008U5 0.00509 0.00303 0.001&9 0.00088 0.00043 0.00019 0.00008 0.00003 0.00001 0.00000 
CO2 0.04275 0.04790 0.05213 0.05532 0.05755 0.05900 0.05987 0.0&07 0.ObOb3 o.O&On 0.Ob082 0.Ob084 0.0&085 
H 0.00332 0.00195 0.00108 0.00057 0.00028 0.00013 0.0000& 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00250 0.00178 0.00121 0.000:'8 0.00048 0.00028 O.OOOlb 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 
H2O 0.04385 0.04727 0.05004 0.05221 0.05388 0.05511 0.05&00 0.0%&3 0.0570& 0.05734 0.05752 0.057&2 0.057&8 
NO 0.02521 0.02219 0.01927 0.01&50 0.01390 0.01152 0.0093& 0.00745 0.00578 0.0043b 0.00318 0.00223 0.00150 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.7281b 0.73485 0.74028 0.74458 0.74791 0.7504& 0.75241 0.75391 0.75507 0.755% 0.75bb5 0.75718 0.75757 
0 0.01380 0.00929 0.00&04 0.00379 0.00229 0.00132 0.00072 0.00037 0.00018 0.00008 0.00003 0.00001 0.00000 
OH 0.01b78 0.01354 0.010bO 0.0080& 0.00594 0.00423 0.00291 0.00192 0.00121 0.00073 0.00041 0.00022 0.00011 
02 0.0980b 0.10035 0.10231 O. 1040!? 0.10571 0.10721 0.10857 0.1097b 0.11077 O. " 1 b 1 0.11229 0.11282 0.11322 

r 



L 

ADO H20lll 

CASE= 0 O/F= 25.0000 F/A= 0.04000 PERCENT FUEL= 3.84[,2 PHI= 0.58[,2 
P, ATl1 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
P, PSIA 2'l.4 2'l.4 2'l.4 2'l.4 2'l.4 2'l.4 2'l.4 2'l.4 2'l.4 2'l.4 2'l.4 2'l.4 2'l.4 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 'lOO.O 800.0 700.0 [,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20[,0.3 1880.3 1700.3 1520.3 1340.3 II [,0. 3 'l80.3 800.3 [,20.3 440.3 2[,0.3 80.3 
RHO, G/CC 4.7080-4 5.0443-4 5.4323-4 5.8850-4 [,.4200-4 7.0[,21-4 7.84['7-48.827[,-4 1.008'l-3 1.1770-3 1.4124-3 1.7[,55-3 2.5042-3 
M, 110L WT 28.'l74 28.'l74 28.'l74 28.'l74 28.'l74 28.'l74 28.'l74 28.'l74 28.'l74 28.'l74 28.'l74 28.'l74 30.823 
CP, CAlIlG II K I 0.3141 0.30'l5 0.304'l 0.3003 0.2'l54 0.2'l02 0.2843 0.277'l 0.2712 0.2[,44 0.2580 0.2523 0.[,215 
GAMMA 151 1.27'l5 1.2847 1.2'l02 1.2%0 1.3024 1.30'l5 I .317'l 1.327[, 1.338[, 1.3503 1.3[,22 1.3733 1.I'l13 
SON VEL,M/SEC 742.1 71B.4 [''l3.8 [,[,8.1 [,41.2 [,13.0 583.4 552. I 518.5 482.2 442. I 3'l7.0 310.5 

MOLE FRACTIONS 
AR 0.00B'l7 0.008'l7 0.008'l7 0.00P'l7 0.00B'l7 0.008'l7 0.00B'l7 0.00B'l7 0.00897 0.008'l7 0.00897 0.00897 0.00897 
CO2 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 
H20lLl 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.05'l% 
H2O 0.07[,23 0.07[,24 0.0762~ 0.07[,25 0.07[,25 0.07[,25 0.07025 0.07625 0.07025 0.07025 0.07625 o .07b25 0.0102'l 
NO 0.00081 0.00048 0.00027 0.00013 0.00000 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.75070 0.75087 0.75098 0.75105 0.75109 0.75111 0.75112 0.75112 0.75112 0.75112 0.75112 0.75112 0.75112 
OH 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.UOOOO 
02 0.08297 0.08314 0.08325 0.08332 0.08330 0.08338 0.08338 0.08339 0.08339 0.08339 0.08339 0.0833'l 0.0833'3 

CASE= 0 O/F= 25.0000 F/A= 0.04000 PERCENT FUEL = 3.8402 PHI= 0.5802 
P, ATI1 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44.1 44.1 44. I 44. I 44.1 44.1 44.1 44. I 44. I 44.1 44.1 44. I 44. I 
T, DEG K 2800.0 2700.0 2000.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1000.0 
T, DEG F 45BO.3 4400.3 4220.3 4040.3 3800.3 3080.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2000.3 2420.3 
RHO, G/CC 3.703'l-4 3.8053-4 4.0334-4 4.2095-4 4.3'l5O-4 4.5942-4 4.8080-4 5.0401-4 5.2'l41-4 5.5710-4 5.8843-4 0.2309-4 0.0205-4 
M, MOL WT 28.307 28.540 28.084 28.785 28.855 28.-;02 28.'l32 28.950 28.%1 28.%8 28.'l71 28.'l73 28.974 
CP, CAlIlGllKI 0.0704 0.0044 0.538b 0.4823 0.4370 0.4025 0.3773 0.3593 0.3404 0.3370 0.32'l8 0.323'l 0.3188 
GAMMA 151 1.lb30 1.1710 1.1813 1.1935 1.2007 1.21'l7 1.2315 1.2417 1.2503 1.2574 1.2&% 1.2b92 1.2744 
SON VEL,M/SEC "1P.O 959.& 943.5 'l28.4 913.5 898.3 882.4 8&5.4 847.3 828.1 807.'l 78b.'3 7b4.'l 

MOLE FRACT IONS 
AR 0.00878 0.00883 0.00888 0.00891 0.00893 0.00894 0.00895 0.008% 0.008% 0.00897 0.00897 0.00897 0.008'l7 
CO 0.01895 0.01343 0.008~7 0.00%4 0.00334 0.00180 0.00097 0.00047 0.00021 0.0000'l 0.00003 0.00001 0.00000 
CO2 0.05'lt4 0.Ob%5 0.07050 0.07411 0.07001 0.07822 0.07'l1'l 0.07974 0.08002 0.08017 0.08023 0.08020 0.08027 
H 0.00253 0.00147 0.00082 0.00043 0.00021 0.00010 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00290 0.00204 0.00137 0.000J8 0.00054 0.00032 0.00017 0.00009 0.00004 0.00002 0.00001 0.00000 0.00000 
H2O 0.Ob2&2 0.O660'l 0.ab885 0.07100 0.07261 0.07379 0.07404 0.07523 0.07503 0.07589 0.07605 0.07615 0.07020 
NO 0.02185 O.OI'lIO 0.01049 0.01400 0.01183 0.00979 0.00795 0.00b33 0.004'l1 0.00370 0.00270 0.00190 0.00128 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.72443 0.7304& 0.73533 0.7391& 0.74211 0.74434 0.74&04 0.74733 0.74832 0.74908 0.74%7 0.75012 0.7504& 
0 0.00848 0.00%7 0.00367 0.00230 0.00138 0.00080 0.00044 0.00023 0.00011 0.00005 0.00002 0,00001 0.00000 
OH 0.01572 0.01251 0.00%9 0.00731 0.005% 0.00380 0.002&1 0.00172 0.00109 0.000&5 0.00037 0,00020 0.00010 
02 0.07407 0.07472 0.07540 0.Olb18 0.07708 0.07803 0.07899 0.07989 0.080&9 0.08137 0.08194 0.08238 0.08272 

r 



L 

ADD H20 III 

CASE: 0 O/F: 20.0000 • F/A: 0.05000 PERCENT FUEL: 4.7&19 PHI: 0.7327 
P, ATI1 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, OEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 1160 .3 980.3 800.3 620.3 440.3 260.3 80.3 
RHO, Gice '3.4168-4 1.0089-3 1.0866-3 1.1771-3 1.2841-3 1.4125-3 1.%95-3 1.7&57-3 2.0179-3 2.3542-3 2.8251-3 3.5313-3 5.1543-3 
11, MOL WT 28.977 28.977 28.977 28.977 28.977 28.977 28.977 28.977 28.977 28. <)77 28.977 28. <)77 31.721 
CP, CAlli G II K I 0.3185 0.3140 0.3094 0.3047 0.2997 0.2'343 0.2882 0.2816 0.2746 0.2675 0.2608 0.2547 0.44% 
GAMMA 151 1.2745 1.27'35 1.2848 1.2'305 1.2%8 1.3038 1.3122 1.3220 1.332'3 1.3447 1.3%8 1.3684 1.2148 
SON VEL,M/SEC 740.6 716.'3 6'32.3 666.6 63'3.8 611.6 582.1 550.'3 517.4 481.2 441.2 3%.3 30'3. I 

110LE FRACT IONS 
AR 0.00888 0.00888 0.00888 0.00PS8 0.00888 0.00868 0.00898 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 
CO2 0.0'3'332 0.0'3'332 0.0'3'332 0.0'3<;32 0.0'3'132 0.0'3'332 0.09'332 0.09'332 0.0'3'332 0.0'3'332 0.09'332 0.0'3932 0.0'3'332 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.08650 
H2O 0.09440 0.09441 0.0'3441 0.09442 0.0'3442 0.09442 0.0'3442 0.09442 0.0'3442 0.0'3442 0.0'3442 0.0'3442 0.007'32 
NO 0.000b5 0.0003'3 0.00021 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.74370 0.74383 0.743'32 0.74297 0.74400 0.74402 0.74402 0.74403 0.74403 0.74403 0.74403 0.74403 0.74403 
OH 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.vOOOO 
02 0.05302 0.05315 0.05324 0.05330 0.05333 0.05334 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 

CASE: 0 O/F: 20.0000 F/A: 0.05000 PERCENT FUEL: 4.7b19 PHI: 0.7327 
P, AIM 6.0000 b.OOOO 6.0000 6.0000 6.0000 b.OOOO 6.0000 6.0000 b.OOOO b.OOOO 6.0000 6.0000 6.0000 
P, PSIA 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 
T, OEG K 2800.0 2700.0 2600.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1600.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38bO.3 3680.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2600.3 2420.3 
RHO, GICC 7.4205-4 7.7401-4 8.0737-4 8.4241-4 8.7'350-4 '3.1'312-4 9.6182-4 1.0082-3 1 .0590-3 1. 111'3-3 1 .1770-3 1.2463-3 1.3242-3 
M, MOL WI 28.415 28.581 28.708 28.802 28.868 28.911 28.'339 28.'355 28.%5 28.'371 28.974 28.'375 28.'376 
CP, CALflGllf.1 0.1:.54b 0.58'32 0.5285 0.4759 0.4333 0.4008 0.3772 0.3604 0.3485 0.33'39 0.3332 0.3278 0.3230 
GAI'1I1A 151 1.1648 1.1726 1.1827 1.1946 1.2073 1.2197 1.2308 1.2402 1.2480 1.2544 1.2600 1.2b50 1.26'38 
SON VEL,I1/SEC 97',. '3 '35'3.7 '343.7 '328.5 '313.5 8'38.2 882.0 864.8 846.4 827. I 806.7 785.5 763.5 

110LE FRACT IONS 
AR 0.00871 0.0087& 0.00880 0.00883 0.00885 0.00886 0.00887 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 
CO 0.020'31 0.01480 0.00'388 0.00622 0.00368 0.00204 O.OOIOb 0.00052 0.00023 0.00010 0.00004 0.00001 0.00000 
CO2 0.07648 0.08316 0.08852 0.0'3251 0.0'3527 0.0'3705 0.0'3813 0.09873 0.0'3'305 0.0'3'321 0.0'3'328 0.0'3'331 0.0'3'332 
H 0.0018'3 0.00110 0.00061 0.00032 0.00016 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00325 0.00228 0.00153 0.00018 0.00060 0.00035 0.0001'3 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 
H2O 0.08154 0.084'31 0.08757 0.08%1 0.09112 0.0'3222 0.0'32'3'3 0.09352 0.09387 0.0'3410 0.0'3424 0.0'3433 0.0'3437 
NO 0.01791 0.01547 0.01325 0.0 1122 0.00'340 0.00777 0.00631 0.00502 0.003'30 0.002'34 0.00215 0.00151 0.00102 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 
N2 0.72065 0.72611 0.7)051 0.733'33 0.73652 0.73845 0.7398'3 0.740'37 0.74178 0.74240 0.74287 0.74323 0.74350 
0 0.004'33 0.00326 0.0020'3 0.00130 0.00078 0.00045 0.00025 0.00013 0.000% 0.00003 0.00001 0.00000 0.00000 
OH 0.01367 0.01075 0.00825 0.00618 0.00451 0.00319 0.00218 0.00144 0.000'31 0.00055 0.00031 0.00016 0.00008 
02 0.05001 0.04'336 0.048'37 0.04888 0.04'309 0.04953 0.05008 0.05068 0.0512(, 0.05177 0.05220 0.05255 0.05282 

r 



L 

ADO H20lLI 

CASE: 0 O/F: 1&.&&b7 F/A: 0.0&000 PERCENT FUEL: 5.&&04 PHI: 0.87~2 
p. ATl1 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
p. PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147 .0 147.0 147.0 147.0 147.0 147.0 
T. oEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 &00.0 500.0 400.0 300.0 
T. DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 ~80.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO. GICC 2.3544-3 2.522&-3 2.71&&-3 2.~430-3 3.210&-3 3.531&-3 3.~240-3 4.4145-3 5.0452-3 5.88&0-3 7.0&32-3 8.82~0-3 1.3214-2 
M. MOL WT 28. ~7~ 28.~7~ 28.~79 28.~7~ 28.~79 28.~7~ 28. ~7~ 28.~79 28.'37'3 28.~7'3 28.'37'3 28.'379 32.530 
CP. CAl! I G II K I 0.322& 0.3182 0.3137 0.308~ 0.3038 0.2983 0.2'320 0.2851 0.2779 0.270& 0.2&35 0.2571 0.3552 
GAMI1A 151 1.2700 1.2747 I .27~7 1.2853 I .2~15 1.2'385 1.30&'3 1.31&& 1.327& I .33~4 1.3517 1.3&37 1.234'3 
SON VEL.M/SEC 73'3.3 715.& &'30.~ &&5.2 &38.4 &10.4 580.~ 54'3.7 51&.4 480.2 440.4 3'35.& 307.7 

~IOLE FRACT IONS 
AR 0.00880 0.00880 0.00880 O.OOPSO 0.00880 0.00850 0.00890 0.00880 0.00~80 0.00880 0.00880 0.00880 0.00880 
CO2 0.11801 0.11801 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O. 10~15 
H2O 0.11222 0.11223 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.0030~ 
NO 0.00043 0.0002& 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.73&85 0.73&94 0.73700 0.73703 0.73705 0.7370& 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.VOOOO 
02 0.023&5 0.02374 0.02380 0.02384 0.0238& 0.02387 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 

CloSE: 0 O/F: 1&.&&&7 F/A: 0.0&000 PERCENT FUEL: 5. &&04 PH I: O. 87~2 
p. ATM 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
p. PSIA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T. DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 I~OO.O 1800.0 1700.0 1&00.0 
T. DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO. G/ce 1.8588-3 1.'3375-3 2.0201-32.1072-3 2.1'3~&-3 2.2'385-3 2.4051-3 2.5210-3 2.&478-3 2.781&-3 2.~428-3 3.11&0-3 3.3108-3 
M. MOL WT 28.471 28.&17 28.732 28.818 28.87~ 28.~20 28.'345 28.%1 28.~70 28.'374 28. ~77 28.'378 28.~7~ 
CPo CAlli Gil K 1 0.&210 0.5&&& o .514~ 0.4&84 0.42'33 0.3~88 0.37&4 0.3&07 0.34~7 0.3420 0.33&1 0.3312 0.32&8 
GAI1MA 151 1.1&8& 1. 175~ 1.1852 1.1%2 1.2083 1.2201 1.230& I .23~4 1.24&5 1.2522 1.2570 1.2&14 1.2&57 
SON VEL .111 SEC ~P.5 %0.4 '344.3 ~28.~ '313.7 8~8.2 881 .~ 8&4.4 845.~ 82&.3 805.8 784.4 7&2.3 

110LE FRACTIONS 
AR 0.008&5 0.008&~ 0.00872 0.00875 0.00877 0.00878 0.0087~ 0.0087~ 0.00880 0.00880 0.00880 0.00880 0.00880 
CO 0.02228 0.015'38 0.01083 O.OOb~O 0.00413 0.00231 0.00121 0.0005'3 0.0002& 0.00011 0.00004 0.00001 0.00000 
CO2 0.0'330 0.100% 0.10&18 0.1104& 0.11348 0.1154& 0.11&&7 0.11735 0.11771 0.1178'3 0.117'37 0.11800 0.11801 
H 0.00124 0.00073 0.00041 0.00021 0.000 II 0,00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00350 0.0024'3 0.00170 0.001 '0 0.000&8 0.00040 0.00022 0.00011 0.0000& 0.00002 0.00001 0.00000 0.00000 
H2O 0.10098 0.103~'3 0.10&37 0.10817 0.10'351 0.11045 0.11110 0.11154 0.11182 0.11200 0.11211 0.11217 0.11221 
NO 0.012~~ O.010~4 0.00~15 0.007&1 0.00&2'3 0.00515 0.00417 0.00331 0.00257 0.001~5 0.00142 0.00100 0.000&7 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.717&5 0.7223'3 0.72&21 0.72~17 0.73138 0.732~8 0.73412 0.734'34 0.73553 0.735~7 0.73&2~ 0.73&54 0.73&72 
0 0.00227 0.0014& 0.000'32 0.0005& 0.00033 0.0001~ 0.00010 0.00005 0.00003 0.00001 0.00000 0.00000 0.00000 
OH 0.01032 0.007% 0.00&02 0.00445 0.00322 0.00227 0.00155 0.00102 0.000&4 0.0003'3 0.00022 0.00012 0.0000& 
02 0.02&43 0.0247'3 0.0234~ 0.0225'3 0.02210 0.021'35 0.02204 0.02227 0.022% 0.0228& 0.02313 0.02335 0.02352 



L 

ADD H2011l 
ADD CIS I 

CASE= 0 OIF= 14.,,540 FIA= 0.0[,824 PERCENT FUEL= &.3882 PHI= 1.0000 
P, ATl1 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 2~3. ~ 2~3.~ 2~3. '3 2'33.'3 2~3.'3 2'33.'3 2~3.'3 2~3.'3 293. '3 2~3.~ 2'33. '3 2'33.'3 2'33.'3 
T, nEG v 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 [,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 ~80.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, Gice 4.70'30-3 5.0454-3 5.433&-3 5.88&4-3 &.4215-3 7.0&37-3 7.8485-3 8.82~&-3 I . OO~ 1-2 1.1773-2 1.4127-2 1.7848-2 2.['~14-2 
11, I<OL HT 28.980 28.981 28.981 28.981 28.~81 28.'381 28.'381 28.~81 28.~81 28.981 28.981 2'3.2'31 33.127 
CP, CALIIG 11K I 0.3259 0.3214 0.31[,'3 0.3122 0.3071 0.3015 0.2'351 0.2880 0.280[, 0.2731 0.2[,58 1.5517 0.328[, 
GAMMA IS 1 1.2&,,7 1.2713 1.27bl 1.2815 1.2875 1.2944 1.3027 I .3124 1.3234 1.3353 1.3477 1.1'307 1.237'3 
SON VEL ,111 SEC 738.3 714." ['8~.~ b&4.2 &37.4 [,0'3.4 580.0 548.8 515.5 47~.4 43'3.7 3[,7.7 305.3 

MOLE FRACT IONS 
AR 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 
CO 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.llOOOO 0.00000 0.00000 0.00000 0.00000 
CO2 0.13312 0.13315 0.1331& 0.1331[, 0.1331& 0.1331b 0.1331 " 0.1331[, 0.1331[, 0.1331[, 0.1331[, 0.1331[, 0.1331& 
H2 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H20lL I 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0105'3 0.1251" 
H2O 0.12bb[' 0.12[,[,7 0.12[,[,8 0.12[,[,8 0.12&&8 0.12&&8 0.12&&8 0.12,,&8 0.12",,8 0.12&&8 0.12[',,8 0.11&0'3 0.00152 
NO 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.73141 0.73142 0.731.3 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 
02 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CASE= 0 OIF= 14.[,540 FIA= 0.0[,824 PERCENT FUEL= b.3882 PHI= 1.0000 
P, ATl1 30 .000 30.000 30 .000 30.000 30. 000 30.000 30. 000 30.000 30.000 30.000 30.000 30.000 30.000 
P, PSIA 440. ~ 440.~ 440.'3 440.'3 440.'3 440.'3 440.~ 440.'3 440.~ 440.'3 440.'3 440.'3 440.'3 
T, DEG V. 2800.0 2700.0 2[,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 19)0.0 1800.0 1700.0 1[,00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38[,0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, GICC 3.7111-3 3.8['b['-3 4.030~-3 4.2050-3 4.3907-3 4.58'38-3 4.8047-3 5.0380-3 5.2'331-3 5.573')-3 5.884'3-3 &.231'3-3 &.&218-3 
M, MOL 141 28.422 28.555 28.&&& 28.754 28.823 28.875 28.'312 28.'338 28.~% 28.%7 28.'374 28.'378 28.~80 
CP, CALfiGI IK I 0.5'l~4 0.5%[, O.51bl 0.47~1 0.44&4 0.4185 0.3~54 0.37&8 0.3,,22 0.3510 0.3424 0.3358 0.3304 
GAMMA lSI 1.1718 1.1778 1.1850 1 .1934 1.202& 1.2122 1.2217 1.2308 1 .23~0 1.24&2 1.2523 1.257b 1.2&24 
SON VEL ,111 SEC ~7~.7 %2.2 '34S.3 '328.8 912.4 8%.0 879.2 8& 1.7 843.S 824.4 804.3 783.2 7[, 1.2 

110LE F~AC T IONS 
AR 0.008~b 0.008bO 0.008b4 0.008&& 0.008&8 0.00870 0.00871 0.00872 0.00872 0.00873 0.00873 0.00873 0.00873 
CO 0.02789 0.021&& 0.01&31 0.01188 0.00835 0.00Sb5 0.003&7 0.00227 0.00134 0.00074 0.00038 0.00018 0.00008 
CO2 0.10270 0.10'3S4 O. I 1540 0.12024 0.12408 0.12702 0.12'317 0.130&9 0.13171 0.13235 0.13274 0.132% 0.13307 
H 0.00100 0.000&1 0.0003& 0.00020 0.00011 O.OOOOb 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00457 0.00353 0.002&7 0.00197 0.00142 0.00100 0.000&8 0.00045 0.00028 0.00017 0.00010 0.00005 0.00003 
H2O 0.11550 0.1182~ 0.12053 0.12228 0.123&2 0.124&2 0.12533 0.12583 0.12b17 0.12b3'3 0.12b52 0.12&&0 0.12&&4 
NO 0.00802 0.00&1'3 0.004&5 0.0033'3 0.0023'3 0.001&3 0.00107 0.000&7 0.00040 0.00023 0.00012 O.OOOOb 0.00003 
ND2 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.71330 0.7175'3 O. 7.? 114 0.72401 0.72&24 0.72793 0.72915 0.73002 0.7305'3 0.730% 0.73118 0.73131 0.73138 
0 0.000'3'3 0.00059 0.00033 0.00018 O.COOO'3 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00730 0.00538 0.00385 0.002&& 0.00178 0.00114 0.00070 0.00041 0.00023 0.00012 0.0000& 0.00003 0.00001 
02 0.01014 0.00800 0.00;> 12 0.00452 0.00323 0.00222 0.0014b 0.000Q2 0.000S5 0.00031 0.00017 0.00008 0.00004 



L 

ADD H20lL I 
ADD C 151 

CASE: a O/F: 14.2857 F/A= 0.07000 PERCENT FUEL= &.5421 PHI: 1.0258 
P, ATM 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.F 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 
T, DEG K 1500.0 1400.0 1300 .0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, GICC 9.3710-3 1.0040-2 1.0813-2 1.1714-2 1.2779-2 1.4057-2 1.5&19-2 1.7582-2 2.0138-2 2.3531-2 2.8252-2 3.8132-2 5.40&5-2 
M, MOL WT 28.83& 28.83& 28.83& 28.83& 28.83& 28.83& 28.837 28.854 28.919 28.%4 28.979 31.290 33.273 
cp, CALlIGIIKI 0.32&1 0.322& 0.3188 0.314& 0.3102 0.3053 0.3002 0.3057 0.3009 0.2810 0.2&78 0.8998 0.3140 
GAMMA 151 1.2&79 1.271& 1.2758 1.2804 1.2857 1.291& 1.2985 1.2989 1.30&5 1.3273 1 .3451 1.1939 1.2425 
SON VEL ,111 SEC 740.5 71&.5 &91.5 &&5.& &38.& &10.3 580.5 547.2 512.8 478. I 439.3 35&.2 305.2 

MOLE FRACTIONS 
AR 0.008&7 0.008&7 0.008&7 0.006&7 0.008&7 0.008&7 0.008&7 0.008&8 0.00870 0.00871 0.00872 0.008&9 0.008&7 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.1l0000 0.00000 0.00000 0.00343 0.00502 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00000 0.00001 0.00028 0.00139 0.00219 0.0024& 0.00080 0.00000 
CO 0.00727 0.00&92 0.00&47 0.00590 0.00517 0.00427 0.00319 0.00183 0.00045 0.00005 0.00000 0.00000 0.00000 
CO2 0.12840 0.1287& 0.1,921 0.12,)78 0.13051 0.13141 0.13249 0.133&& 0.13422 0.13405 0.13389 0.131&7 0.130&5 
H2 0.00278 0.00313 0.00358 0.00415 0.00487 O. 00577 0.00&79 0.00703 0.00393 0.00121 0.00021 0.00001 0.00000 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.07352 0.12833 
H2O 0.12&30 0.12595 O. 125~0 0.12493 0.12420 0.12330 0.12224 0.12148 0.122&2 0.12398 0.12454 0.05415 0.00075 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00002 0.0000& 0.00008 0.0000& 0.00003 0.00000 0.00000 
N2 0.72&57 0.72&57 0.72&57 0.72&57 0.72&57 0.72&57 0.72&59 0.72&98 O. 728~1 0.7297& 0.73015 0.72773 0.72&57 

CASE: a O/F: 14.2857 F/A= 0.07000 PERCENT FUEL= 1>.5421 PHI= 1.0258 
P, Ani 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300 .0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T. DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/CC & .1898-3 &.444&-3 &.7139-3 &.9997-3 7.3043-3 7.&307-3 7.9827-38.3&54-3 8.7847-3 9.2475-3 9.7&14-3 1.033&-2 1.0982-2 
M, 110L WT 28.'-43 28.55& 28.&48 28.719 28.770 28.803 28.822 28.830 28.834 28.835 28.83& 28.83& 28.83& 
CP, CALlIG II K I 0.5&4& 0.5252 0.4874 0.4517 0.4183 0.3885 0.3&54 0.3510 0.3432 0.338& 0.33'33 0.3324 0.3294 
GA~111A I S I 1.177& 1.1842 1.1922 1.2018 1.2131 1.2257 1.2377 1.24&& 1.2521 1.2558 1.2588 1.2&1& 1.2&4& 
SON VEL,M/SEC "81.8 %4.9 948.5 932.7 917.3 902. I 88&.3 8&8.9 849.8 829.5 808.3 78&.4 7b3.8 

MOLE FRACT IONS 
AR 0.008% 0.00859 0.008&2 0.008&4 0.008&5 0.008&& 0.008&7 0.008&7 0.008&7 0.008&7 0.008&7 0.008&7 0.008&7 
CO 0.02788 0.02249 0.01798 0.01441 0.01178 0.01005 0.00907 0.00858 0.00832 0.00814 0.00797 0.00778 0.00755 
CO2 0.105% 0.11188 0.11&81 0.120:'1 0.12358 0.12547 0.12&54 0.12707 0.12735 0.12753 0.12770 0.12789 0.12812 
H 0.00078 0.00049 0.00029 0.00017 0.00010 0.0000& 0.00003 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00458 0.003&9 0.00298 0.00244 0.0020& 0.00183 0.00174 0.00175 0.00183 0.00194 0.00209 0.00227 0.00250 
H2O 0.11,)43 0.12179 0.123&& 0.12508 0.12&0') 0.12&74 0.12709 0.12721 0.12721 0.12712 0.12&99 0.12.,81 0.12.,58 
NO 0.00.,41 0.00472 0.00330 0.00217 0.00131 0.00070 0.00033 0.00013 0.00005 0.00002 0.00000 0.00000 0.00000 
N2 0.7134& 0.7171& 0.72018 0.72253 0.72425 0.72539 0.72&05 0.72&3& 0.72&49 0.72&54 0.72&5& 0.72&57 0.72&57 
0 0.000&1 0.00035 0.00018 0.00009 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00584 0.00420 0.00289 0.00190 0.00117 0.000&& 0.00034 0.00C1& 0.00007 0.00003 0.00001 0,00000 0.00000 
02 0.00&48 0.004&5 0.00309 0.00t8& 0.00097 0.00041 0.00014 0,00004 0.00001 0.00000 0.00000 0.00000 0.00000 



L 

ADD C lSI 
ADD H20lL I 

CASE: 0 O/F: 11.1111 F/A: 0.0')000 PERCENT FUEL: 8.2%') FHI: 1.318'l 
P, ATM 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ')00.0 800.0 700.0 ,,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20,,0.3 1880.3 1700.3 1520.3 1340.3 11,,0.3 'l80 .3 800.3 ,,20.3 440.3 2&0.3 80.3 
RHO, GICC 1.10')4-4 1.1887-4 1.2801-4 1 .38E.8-4 1.512'l-4 1 . ",,42-4 1 .84']2-4 2.0871-4 2.4507-4 2.']17')-4 3.5271-4 4.4151-4 ".5478-4 
M, MOL WT 27.311 27.311 27.311 27.311 27.311 27.311 27.313 27.402 28.153 28.732 28.,)42 28.983 32.237 
CP, CAL!IG 11 K I 0.3404 0.3385 0.33,,"1 0.33% 0.334') 0.3350 0.3383 0.4534 0.5858 0.38,,8 0.301" 0.2732 1.754') 
GAI1MA 151 1.271') 1.2738 1.2755 1.27(,8 1.277(, 1.277(, 1.27% 1.2284 1.1%4 1.2545 1.30,,1 1.33&3 1.1322 
SON VEL,I1/SEC 7(,2.1 7%.8 710.5 ,,83.0 (,54.1 ,,23.(, 5')1.2 54('.1 4']7.3 4(,(,.7 433. I 3')1.& 2%.0 

MOLE FRACTIONS 
AR 0.0080(, 0.0080(, 0.0080(, 0.0080(, 0.0080& 0.0080" 0.00807 0.0080') 0.00824 0.0082'] 0.00825 0.00817 0.00807 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00')10 0.023,0 0.03412 0.04535 0.05727 
CH4 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00004 0.001"" 0.01070 0.01385 0.01177 0.00(,54 0.00027 
CO 0.Olb11 0.0730') 0.0(,')42 0.0&4')2 0.05')38 0.05252 0.04403 0.0318(, 0.00814 0.000(,5 0.00002 0.00000 0.00000 
CO2 0.08,,01 0.08')03 0.0')270 0.0')71') 0.10274 0.10')5') 0.1180& 0.12914 0.13lb5 0.12901 0.12003 0.11234 0.104E." 
H2 0.03,]4(' 0.04248 0.04(,15 0.050&4 0.0%19 0.0&304 0.07138 0.07743 0.04883 0.01(,48 0.002')2 0.00020 0.00000 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0')508 
H2O 0.11484 0.11182 0.108,5 0.10%& 0.09811 0.09125 0.08284 0.07404 0.08731 0.11435 0.13144 0.14303 0.0587" 
NH3 0.00000 0.00000 O. 00000 0.00000 0.00000 0.00000 0.00001 0.00003 0.00004 0.00004 0.00002 0.00001 0.00000 
N2 0.&7552 0.&7552 0.&7552 0.&7552 0.(,7552 0.&7552 0.[,7558 0.&777& 0.&8,)'l9 0.&')424 0.&')143 0.,,843& 0.&758') 

CASE: 0 O/F: 11.1111 F/A: 0.0')000 PERCENT FUEL: 8.2%') PHI: 1 .318') 
P, ATM 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 .4.7 14.7 14.7 14.7 
T, DEG K 2800.0 2700.0 2&00. a 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1')00.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, Glec 1.15&4-4 1.2113-4 1 .2&&8-4 1.3235-4 1.3824-4 1 .444&-4 1.5115-4 1.5842-4 1 . &&38-4 1.751&-4 1.84')0-4 1 . ')578-4 2.0802-4 
M, 110L WT 2&.%') 2&.837 27.028 27.151 27.224 27.2&5 27.287 27.2')9 27.305 27.308 27.310 27.311 27.311 
CP, CAL! IGIIK I 0.9182 0.7708 0.&343 0.5252 0.4510 0.405') 0.3801 0.3&52 0.3%5 0.3512 0.3475 0.3448 0.3425 
GAMMA 151 1 .1474 1.1570 1.1723 1.1'324 1.2135 1.2312 1.2440 1.252& 1.2584 1.2&23 1.2&52 1.2,,77 1.2&'3') 
SON VEL, HI SEC 1002.7 '383.8 %8.3 '355.5 943.1 '32'3.3 913.2 895.1 875.4 854.5 832.7 810.0 78&.5 

110LE FRACTIONS 
AR 0.00785 0.007'32 0.00798 0.00802 0.00804 0.00805 0.0080& 0.0080& 0.0080& 0.0080& 0.0080& 0.0080" 0.0080[, 
CO 0.10424 0.0'388" 0.0945'] 0.0'31&5 0.08']77 0.08847 0.08742 0.08&3'] 0.08527 0.083']8 0.08248 0.08071 0.078&1 
CO2 0.0534& 0.0&044 0.0&584 0.0&~:;1 0.07183 0.0733& 0.07455 0.075&5 0.07,,81 0.07812 0.07%3 0.08140 0.08350 
H 0.01411 0.00'34& 0.00&25 0.00407 0.00258 0.0015'] 0.000~4 0.00053 0.00028 0.00014 0.0000(, 0.00003 0.00001 
H2 0.0300'] 0.02808 0.02&87 0.02&4& 0.02&&& 0.02725 0.02808 0.02']07 0.03022 0.03154 0.0330& 0.03484 0.03&')5 
H2O 0.10582 0.1137') O. 11~41 0.122')0 0.12472 0.1253'] 0.12532 0.1247& 0.12385 0.122,,& 0.1211'] 0.11944 0.11734 
NO 0.00580 0.003']4 0.00241 0.00134 0.000&8 0.00032 0.00014 O. 00005 0.00002 0.00001 0.00000 0.00000 0.00000 
N2 0.&5423 0.&&183 0.&&731 0.&708~ 0.&7303 0.&7422 0.&748& 0.&7520 0.,,7537 0.&7545 0.&754'] 0.(,7551 0.&7552 
0 0.00415 0.00213 0.000']7 0.00040 0.00014 0.00005 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.01428 0.01005 0.00&58 0.00400 0.00227 0.00120 0.000,,0 0.00028 0.00012 0.00005 0.00002 0.00000 0.00000 
02 0.005')0 0.00351 0.00177 0.0007& 0.00028 0.0000'] 0.00003 0.00C01 0.00000 0.00000 0.00000 0.00000 0.00000 



ADD C IS I 
ADD H20 III 

CASE= 0 O/F= 10.0000 F I A = O. 10000 PERCENT FUEL= 9.090~ PHI = 1.4&54 
P, ATI1 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100 .0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, G/CC 3.2449-4 3.47&7-4 3.7441-4 4.05&1-4 4.4249-4 4.8&79-4 5.4231-4 &.2859-4 7.4180-4 8.7808-4 1.0588-3 1.3247-3 2.1050-3 
M, MOL HT 2&.&2& 2&.&2& 2&.&2& 2&.&2& 2&.&27 2&.&30 2&.700 27.509 28.40& 28.821 28.%0 28.98& 34.545 
CP, CALIIGIIK I 0.3459 0.3444 0.3432 0.3425 0.3428 0.3474 0.4414 0.8300 0.4989 0.3558 0.2%4 0.2759 0.7405 
GAMMA 151 1.2751 1.27&7 1.2779 1.278& 1.2785 1.27% 1.23&8 1 .1&44 1.2158 1.2&81 1.3087 1.3313 1.1531 
SON VEL,I1/SEC 772.8 747. I 720.2 &92.2 &&2.7 &31. I 588.8 530.& 499. I 4&8.5 433.4 390.8 288.5 

110LE FRACTIONS 
AR 0.00779 0.00779 0.00779 0.00779 0.00.79 0.00779 0.00781 0.007% 0.00805 0.00807 0.00802 0.00792 0.00779 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.01075 0.03187 0.04217 0.05401 0.0&&49 0.08143 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.0000& 0.0013& 0.01099 0.01&38 0.01793 0.01443 0.00812 0.00003 
CO 0.10313 0.09959 0.09531 0.09009 0.083&& 0.07%& 0.0&3% 0.02884 0.0044& 0.0003& 0.00001 0.00000 0.00000 
CO2 0.07085 0.07439 0.078&8 0.08390 0.09032 0.09829 0.10914 0.12724 0.12&98 0.11898 0.110% 0.10220 0.09254 
H2 0.05982 0.0&33& 0.0&lE,4 0.0728& 0.07927 0.0870& 0.09394 0.07213 0.03447 0.01072 0.00185 0.00013 o .(JOOOO 
H20lLI 0.00000 0.00000 0,00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.14777 
H2O 0.10581 0.1022& 0.097~8 0.0927& 0.08&34 0.07845 0.0&93& 0.0750& 0.10372 0.12492 0.13%5 0.15194 0.01781 
~IH3 0.00000 0.00000 0.00000 0.00000 0.00001 0.00002 0.00004 0.0000, 0.00008 0.0000& 0.00003 0.00001 0.00000 
N2 0.&52&0 0.&52&0 0.&52&0 0.&52&0 O. &52&0 0.&52&7 0.&5438 0.&&&95 0.&7399 0.&lE,00 0.&7144 0.&&320 0.&52&4 

CASE= 0 O/F= 10.0000 F I A = O. 10000 PERCENT FUEL = 9.0909 PHI= 1.4&54 
P, ATM 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
P, PSIA 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 29.4 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/CC 2.2830-4 2.3809-4 2.481&-4 2.5870-4 2.&987-4 2.8184-4 2.9481-4 3.0894-4 3.2443-4 3.4154-4 3.&053-4 3.8174-4 4.0561-4 
M, 110L fIT 2&."27 2&.375 2&.473 2&.535 2&.573 2&.5% 2&.&10 2&.&18 2&.&22 2&.&24 2&.&25 2{'.&2& 2&.&2& 
CP, CAlIlGIiKI 0.&943 0.5855 0.5040 0.4483 0.4121 0.3891 0.3745 0.3&53 0.3592 0.3551 0.3521 0.3497 0.3477 
GAMI1A 151 1.1710 1.18&5 1.2040 1.2208 1.2350 1.2459 1.2539 1.25% 1.2&37 1.2&&8 I .2&~3 1.2714 1 .2734 
SON VEL,I1/SEC 1019.5 1004.9 991.5 977 ." %3.0 94&.5 928.4 909.0 888.5 8&7.0 844.7 821.& 797.& 

110LE FRACTI 0IJ5 
AR 0.00lE,7 0.00772 O. 00775 0.007lE, 0.00778 0.00778 0.00779 0.00779 0.0077" 0.00779 0.00779 0.00779 0.00779 
CO 0.12430 0.12218 0.120&4 O. 11~48 0.11850 0.11755 0.11 &53 0.11537 0.11404 0.11250 0.11070 0.10858 O. 10&0~ 
CO2 0.04707 0.0501& 0.05234 0.05310 0.05513 0.05&24 0.05735 0.058% 0.05991 0.06147 0.0&328 0.0&540 0.0&789 
H 0.01185 0.00820 0.005% 0.00367 0.00234 0.00144 0.00085 0.00048 0.00025 0.00013 0.0000& 0.00002 0.00001 
H2 0.0424~ 0.04220 0.0424& 0.04310 0.04397 0.04499 0.04&13 0.04739 0.04880 0.05040 0.05223 0.0543& 0.05&8& 
H2O 0.11030 0.11483 0.117&1 0.11905 0.1195& O. 11~42 0.11882 0.11787 0.11 &64 0.11514 0.1133& 0.11125 0.10877 
NO 0.00303 0.00185 0.00105 0.00055 0.00027 0.00013 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.&4129 0.&4550 0.&4831 0.&5008 0.6511& 0.&5180 0.65217 0.&5238 0.&5249 0.&5255 0.&5258 0.&5259 0.&52&0 
0 0.00153 0.00071 0.00030 0.00012 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0,00000 0.00000 
OH 0.00886 0.00585 0.003&4 0.00215 0.00120 0.000&3 0.00031 0.00014 0.0000& 0.00002 0.00001 0,00000 0.00000 
02 0.001&1 0.00079 0.00034 0.00013 0.00005 0.00002 0.00000 O.OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000 



L 

CASE= 0 O/F= 0.0000 F/A= 0.00000 PERCENT FUEL= 0.0000 PHI= 0.0000 
P, ATM 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, DEG K 2800.0 2700.0 2600.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1~00.0 1800.0 1700.0 1600.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 3860.3 3680.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2600.3 2420.3 
RHO, G/ce 6.2<;:;1-3 6.5298-3 6.7836-3 7.0568-0 7.3522-3 7.6727-3 8.0220-3 8.4043-3 8.8247-3 9.2892-3 9.8053-3 1.0382-2 1.1031-2 
M, 110L WT 28.918 28.934 28.945 28.953 28.958 28.%1 28.%3 28.%4 28.%5 28.%5 28.%5 28.%5 28.%5 
CP, CAU IGIIKI 0.36'32 0.3592 0.3506 0.34~2 0.33b& 0.3308 0.3255 0.3205 0.3158 0.3113 0.30b9 0.3025 0.2982 
GAMMA (SI 1.2376 1.2428 1.248l! 1.2530 1.2580 1.2b29 1.2b77 1.2726 1.277b 1.2827 1.2879 1.2933 1.2988 
SON VEL ,I1/5EC 998.2 982.0 %5.4 g48.5 931.0 913.2 894.8 875.9 85b.4 836.4 815.7 794.4 772.3 

110LE FRACTIONS 
AR 0.00931 0.00931 0.00932 0.00932 O. 00~32 0.00932 0.00'332 0.00932 0.00932 0.0093:! 0.00~32 0.00932 0.00932 
CO 0.00001 0.00001 0.00001 O.oonoo 0.00000 0.00000 0.00000 0.00000 O.OOuOO 0.00000 0.00000 0.00000 0.00000 
CO2 0.0002'3 0.00029 0.0002'3 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.03583 0.03134 0.02708 0.02308 0.01939 O.GlbOl 0.01298 0.01030 0.00798 0.00601 0.00438 0.00308 0.00207 
NO? 0.00015 0.00014 0.00013 0.00013 0.00012 0.00011 0.000 II 0.00010 0.00009 0.00008 0.00007 O.OOOOb O.OOOOb 
N2 0.761b6 O.7b433 0.7bb77 0.7b8'38 0.77097 0.77275 0.77432 0.77%9 0.77687 0.77787 0.778b9 0.77934 0.77985 
0 0.00332 0.00223 0.00144 0.00090 0.00054 0.00031 0.00017 0.00009 0.00004 0.00002 0.00001 0.00000 0.00000 
02 0.18<;44 0.19235 0.194% G.19728 0.1993b 0.20119 0.20280 0.20419 0.20539 0.20b40 0.20722 0.20789 0.20840 

CASE= 0 O/F= 0.0000 F/A= 0.00000 PERCENT FUEL = 0.0000 PHI= 0.0000 
P, ATM 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 bOO.O 500.0 400.0 300.0 
T, DEG F 2240.3 20bO.3 1880.3 1700.3 1520.3 1340.3 llbO .3 980.3 800.3 620.3 440.3 2bO.3 80.3 
RHO, G/CC 1.176b-2 1.2b07-2 I .357b-2 1.4708-2 1 .6045-2 1."b49-2 1 .9bI0-2 2.2061-2 2.5213-2 2.9415-2 3.52~8-2 4.4122-2 5.8830-2 
M, MOL WT 28.%5 28.%5 28.%5 28.%5 28.%5 28.%5 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 28.%4 
CP, CALlfGIIKI 0.2~39 0.2898 0.28% 0.2815 0.2773 0.2730 0.2681 0.2b2b 0.2569 0.2512 0.24bl 0.2422 0.2402 
GAI111A lSI 1.3044 1.3101 1.31bl 1.3222 1.3287 1.3356 I . 343~ 1.353b 1 .3644 1.3757 1.38b5 1.3952 1.39~9 
SON VEL,M/SEC 749.4 725.b 700.8 b74.~ b47 . 7 bl~.2 589.2 557.5 523.b 48b.8 44b.l 400.3 347.2 

MOLE FRACTIONS 
AR 0.00~32 0.00~32 0.00932 0.00932 0.00932 0.00~32 0.00~32 0.00'332 0.00932 0.00932 0.00~32 0.00932 0.00932 
CO2 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 0.00030 
NO 0.00131 0.00078 0.00043 0.00021 0.00009 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
1~02 0.00005 0.00004 0.00003 0.00002 0.00002 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
1~2 0.78023 0.78050 0.780b7 0.78078 0.78084 0.78087 0.78088 0.78089 0.78089 0.78089 0.78089 0.78089 0.78089 
02 0.20879 0.2090b 0.20924 0.20936 0.20942 0.20946 0.20947 0.20948 0.20948 0.20949 0.20949 0.20949 0.20949 

r 



L 

CASE= a O/F= 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI= 0.2931 
P, ATM 0.5000 0.5000 0.5000 0.3000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 1160.3 980.3 800.3 620.3 440.3 260.3 80.3 
RHO, G/CC 1.1768-4 1.2609-4 1.3579-4 1.4710-4 1.6047-4 1 .7652-4 1.9613-4 2.2065-4 2.5217-4 2.9420-4 3.5304-4 ';130-4 5.8840-4 
M, MOL WT 28.%9 28.%9 28.%9 28.%9 28.%9 28.%9 28.%9 28.%9 28.%9 28.970 28.970 2".970 28.970 
CP, CAlIlGIIKI 0.3047 0.3001 0.2956 0.2911 0.2865 0.2818 0.2764 0.2704 0.2642 0.2579 0.2522 U. 24 74 0.2442 
GAMMA lSI 1.2907 1 .2~b4 1.3022 1.3083 1 .3147 I. 3218 1.3302 1.3399 1.3508 1.3623 1.3737 1.3837 1.3907 
SON VEL,MISEC 745.4 721.7 697.0 671.3 644.3 615.9 586.2 554.7 520.9 484.3 444.0 398.6 346.0 

MOLE FRACTIONS 
AR 0.00914 0.00914 0.00914 0.00914 0.00Y14 0.00914 0.00914 0.00914 0.00914 0.00914 0.00914 0.00914 0.00914 
CO2 0.041010 0.041010 0.04106 0.04'% 0.041010 0.041010 0.041% 0.04106 0.04106 0.04106 0.041010 0.041010 0.041010 
H2O 0.03884 0.038810 0.038810 0.03867 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 
NO 0.00108 0.000105 0.00036 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.7105110 0.76539 0.710554 0.76563 0.765108 0.710570 0.76571 0.710571 0.710571 0.710572 0.710572 0.710572 0.710572 
OH 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.144105 0.14488 0.14503 0.14512 0.14517 0.14520 0.14521 0.14521 0.14521 0.14521 0.14521 0.14521 0.14521 

CASE= 0 O/F= 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI= 0.2931 
P, ATI1 1.0000 1.0000 1.00GO 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 
T, DEG K 2800.0 2700.0 21000.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1600.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 3860.3 3680.3 3500.3 3320.3 3140.3 2%0.3 2780.3 21000.3 2420.3 
RHO, G/CC 1.2323-4 1.2867-4 1.3432-4 1.4022-4 1.4644-4 1 .5308-4 1.6021-4 1.107%-4 1.7643-4 1.85710-4 1.%11-4 2.071010-4 2.2065-4 
M, MOL WT 28.314 28.508 28.bSb 28.7104 28.840 28.890 28.923 28.943 28.955 28.%2 28.%10 28.%8 28.%9 
CP, CAlIIGIIKI 0.10899 O.b lib 0.5418 0.4827 0.4355 0.39Y4 0.3727 0.3534 0.3394 0.3291 0.3212 0.3149 0.3095 
GAt111A lSI 1.1b38 1.1721 1.1827 1.1954 1.2092 1.2231 1.23100 1.2474 1.2572 1.2655 1.2727 1.2791 1.2851 
SON VEL, M/SEC 978.2 %0.7 944.6 929.4 914.7 899.8 884.1 8107.5 849.7 830.8 810.9 790.0 7108.2 

110LE FRACT IONS 
AR 0.00893 0.00900 0.00904 0.00908 0.00910 0.00912 0.0091~ 0.00913 0.00914 0.00914 0.00914 0.00914 0.00914 
CO 0.01204 0.0081010 0.00584 0.00370 0.00220 0.00123 0.00004 0.00031 0.00014 O.OOOOb 0.00002 0.00001 0.00000 
CO2 0.02810 0.03175 0.03477 0.03707 0.038b7 0.03972 0.04035 0.04071 0.04090 0.04099 0.04104 0.04105 0.041010 
H 0.00334 0.00197 0.00111 0.00059 0.00029 0.00014 0.000010 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.001108 0.00122 0.00084 0.000r.5 0.00034 0.00020 0.00011 O.OOOOb 0.00003 0.00001 0.00001 0.00000 0.00000 
H2O 0.02b94 0.02974 0.032010 0.033 2 0.03537 0.0310410 0.037210 0.03783 0.03823 0.03849 0.038b& 0.0387& 0.03881 
NO 0.0282b 0.02500 0.02179 0.018'0 0.01578 0.01308 0.010b4 0.00840 O.OOb% 0.00495 0.003101 0.00254 0.00170 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.73425 0.74100 0.74052 0.75093 0.75438 0.75707 0.75915 O. lb078 0.7b204 0.70303 0.70380 0.710440 0.7b484 
0 0.01887 0.0127b 0.00833 0.00524 0.00317 0.00183 0.00100 0.00052 0.00025 0.00011 0.00005 0.00002 0.00001 
OH 0.01538 0.01259 0.00997 o .00lb4 0.00%0 0.00405 0.00279 0.00185 0.00117 0.00070 0.00040 0.00021 0.00010 
02 0.12219 0.12028 0.12%~ 0.132% 0.13500 0.13708 0.13884 0.14031 0.14152 0.14250 0.14327 0.14387 0.14432 



L 

ADD H20lLl 

CASE: 0 O/F: 33.3333 F/A: 0.03000 PERCENT FUEL: 2.9126 PHI= 0.43% 
P, ATI1 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 1160.3 980.3 800.3 620.3 440.3 260.3 80.3 
RHO, G/CC 3.5307-4 3.7829-4 4.0739-4 4.4134-4 4.8146-4 5.2961-4 5.8845-4 6.6201-4 7.5658-4 8.8268-4 1.0592-3 I .3240-3 1.8302-3 
M, 110L fIT 28.972 28.972 28.972 28.972 28.972 28.q72 28.972 28.972 28. q72 28.972 28.972 28.972 30.037 
CP, CALlIGIIKI 0.3094 0.3048 0.3003 0.2957 0.2910 0.2860 0.2804 0.2742 0.2677 0.2612 0.2551 0.249q 0.7439 
GAMMA 151 1.2849 1.2904 1.2%0 1.3020 1.3084 1.3154 1.3238 1.3336 I .3445 1.3561 1.3678 1.3784 1.1832 
SON VEL,M/SEC 743.7 720.0 "q5.4 ",,9.6 ,,42.7 ,,14.4 584.7 553.3 519.7 483.2 443.0 3q7.8 313.5 

MOLE FRACT IONS 
AR 0.00q05 0.00905 0.00905 0.00Q05 0.00q05 0.00905 0.00q05 0.00q05 0.00~05 0.00q05 0.00q05 0.00905 0.00905 
CO2 0.0"08,, 0.0"08,, 0.0"08,, 0.06066 0.0608~ 0.06066 0.0608" 0.06086 0.0,,086 0.0"08,, 0.06086 0.06086 0.06086 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.03545 
H2O 0.05772 0.05773 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.02229 
NO 0.000q5 0.00057 0.00031 0.00016 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.75786 0.75806 0.75819 0.75827 0.75831 0.75833 0.75834 0.75835 0.75835 0.75835 0.75835 0.75835 0.75835 
OH 0.00005 0.00002 0.00001 G.OOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.lIOOOO 
02 0.11351 0.11371 0.11384 0.113q2 0.113q7 0.113q9 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 

CASE: a O/F= 33.3333 F/A= 0.03000 PERCENT FUEL: 2.q126 PHI: 0.43% 
P, ATI1 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.,1000 2.0000 2.0000 
P, PSIA 2q .4 29.4 2Q.4 2Q.4 29.4 2Q.4 2Q.4 29.4 2Q.4 2Q.4 29.4 29.4 2Q.4 
T, DEG K 2800.0 2700.0 2,,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 IQOO.O 1800.0 1700.0 1,,00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 3860.3 3680.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2600.3 2420.3 
RHO, G/ce 2.4700-4 2.5774-4 2."8Q2-4 2.80,,4-4 2.Q303-4 3.0626-4 3.2050-4 3.35Q8-4 3.52QI-4 3.7136-4 3.Q225-4 4.1536-4 4.4133-4 
11, MOL WT 28.375 28.552 28.687 28.785 28.854 28.QOO 28.Q2Q 28.Q48 28.Q5Q 28.%5 28.%8 28.Q70 28.Q71 
CP, CAlli G I I K I 0."",,9 0.5946 0.52Q8 0.4750 0.4312 0.3Q78 0.3732 0.3554 0.3425 0.332Q 0.3255 0.31Q4 0.3142 
GAI1MA lSI 1.1,,51 I .1734 1.1840 1.1%4 1.20% 1.2226 1.234" 1 .2450 1 .2539 1.2,,15 1.2680 1.2740 1.27Q5 
SON VEL,M/SEC 97~. 7 %0.5 Q44." 92Q.5 QI4." 89Q.5 883.5 8""." 848.5 82Q.5 809.4 788.4 766.5 

MOLE FRACTIONS 
AR 0.00887 0.00892 0.008% O.OOQOO 0.00Q02 U.00903 0.00Q04 0.00905 0.00905 0.00Q05 0.00Q05 0.00905 0.00905 
CO 0.01505 0.010"" 0.00711 0.0044" 0.002,,4 0.00147 0.00077 0.00037 0.00017 0.00007 0.00003 0.00001 0.00000 
CO2 o .044~" 0.04Q32 0.05315 0.05600 0.057Q7 0.05924 0.0&000 0.0,,043 0.060&" 0.0&077 0.06082 0.0&084 0.06085 
H 0.00271 0.00158 0.00088 0.00046 0.00023 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00222 0.00157 0.00106 0.000~9 0.00042 0.00025 0.00014 0.00007 0.00003 0.00002 0.00001 0.00000 0.00000 
H2O 0.04505 0.04817 0.05070 0.052,,8 0.0541Q 0.05532 0.05614 0.05671 0.05711 0.05737 0.05753 0.05763 0.057&9 
NO 0.02528 0.02223 0.01930 0.01&51 O.013QI 0.01152 0.00Q37 0.00745 0.00578 0.0043& 0.00318 0.00224 0.00150 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.73008 0.73,,23 0.74123 0.74520 0.74830 0.750"Q 0.75254 0.75398 0.75510 0.755Q8 0.756,,& 0.75718 0.75757 
0 0.01197 0.00805 0.00524 a .0032Q 0.001Q8 0.00114 0.000,,3 0.00032 0.0001& 0.00007 0.00003 0.00001 0.00000 
OH 0.01584 0.01273 0.00994 0.00754 0.00554 0.00395 0.00271 0.00179 0.00113 0.000,,8 0.00038 0.00020 0.00010 
02 0.OQ835 0.10051 0.10241 0.10415 0.10577 0.10727 0.108,,1 0.IOQ79 0.ll07Q 0.111,,2 0.11230 0.11282 0.11322 



L 

ADD H20lLl 

CASE: 0 O/F= 25.0000 F/A= 0.04000 PERCENT FUEL: 3.84&2 PHI= 0.58&2 
P, ATl1 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44.1 44.1 44. I 44.1 44.1 44. I 44.1 44.1 44.1 44. I 44.1 44.1 44.1 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, G/CC 7.0&20-4 7.5&&5-4 8.1485-48.827&-4 9.&301-4 1 .0593-3 1.1770-3 1.3241-3 1.5133-3 1.7&55-3 2.118&-3 2.&483-3 3.7783-3 
11, MOL fiT 28.974 28.974 28.974 28.<;74 28.974 28.974 28.'374 28.974 28.974 28.974 28.'374 28.'374 31.004 
CP, CALlIGIiKI 0.3140 0.3095 0.3049 0.3002 0.2%4 0.2902 0.2843 0.277'3 0.2712 0.2&44 0.2580 0.2523 0.5030 
GAMMA 151 1.27'35 1.2848 1.2902 1.2%1 1.3024 1.30'35 1.317'3 1.327& 1.338& 1.3503 1.3&22 1.3733 1.2101 
SON VEL,M/SEC 742.1 718.4 &'33.8 &&8.1 &41.2 &13.0 583.4 552.1 518.5 482.2 442.1 397.0 312.0 

MOLE FRACTIONS 
AR 0.00897 0.008'37 0.008'37 0.00P97 0.00897 0.00897 0.00897 0.008'37 0.00897 0.00897 0.00897 0.008'37 o .008'l7 
CO2 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0&54& 
H2O o .07b23 0.07&24 0.07&2~ 0.07&25 0.07&25 0.07&25 0.07&25 0.07b25 0.Olb25 0.07&25 0.07&25 0.07&25 0.01080 
NO 0.00081 0.00048 0.00027 0.00013 0.0000& 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.75070 0.75087 0.75098 0.75105 0.7510'l 0.75111 0.75112 0.75112 0.75112 0.75112 0.75112 0.75112 0.75112 
OH 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.1I0000 
02 0.082'37 0.08314 0.08325 0.08332 0.0833& 0.08338 0.08338 0.0833'3 0.0833'3 0.0833'3 0.0833'3 0.0833'3 0.0833'3 

CASE: a O/F= 25.0000 F/A: 0.04000 PERCENT FUEL= 3.84&2 PHI= 0.58&2 
P, ATM 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'300.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, GICC 4.'3501-4 5.1&25-4 5.3841-4 5.&1&'3-4 5.8&35-4 &.1272-4 &.411&-4 &.7207-4 7.0592-4 7.4321-4 7.845'3-4 8.307'3-4 8.8274-4 
M, 110L ~T 28.433 28.5'34 28.717 28.80& 28.8&9 28.'310 28.'33& 28.'353 28.%3 28.%8 28. '371 28.'373 28.'374 
CP, CAL /I G I if:! 0.&43'3 0.5775 0.51lb 0.4&&'3 0.42&4 0.3'357 0.3731 0.35&8 0.3450 0.33&2 0.32'34 0.3237 0.3187 
GAMMA 151 1.1&&8 1.1752 1.1857 1.1977 1.2104 1.222& I .2337 1.2432 1.2512 1.2580 1.2&3'3 1.2&93 1.2745 
SON VEL.M/SEC 97' .4 %0.5 944.8 '32'3.7 914.7 8'39.3 883.1 8&5.'3 847.& 828.3 808.0 78b.'l lb5.0 

MOLE FRACT IONS 
AR 0.00880 0.00885 0.00889 0.008'32 0.008'33 0.008'35 0.008% 0.008% 0.008% 0.008'37 0.008'37 0.008'37 0.008'l7 
CO 0.01702 0.011'34 0.007~1 0.004'34 0.002'31 0.001&1 0.00084 0.00041 0.00018 0.00008 0.00003 0.00001 0.00000 
CO2 0.0!>175 0.0&728 0.071&5 0.07487 0.07707 0.07848 0.07'333 0.07'380 0.0800& 0.08018 0.08024 0.0802& 0.08027 
H 0.0020!> 0.00120 0.000&& 0.00035 0.00017 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00257 0.0017'3 0.00120 0.000:'7 0.00047 0.00027 0.00015 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 
H2O 0.0&384 0.0&700 0.0&'351 0.07145 0.072'32 0.07399 0.07477 0.07531 0.075&7 0.07591 0.07&0& O.Olbl!> 0.07&21 
NO 0.02184 0.01908 0.01&48 0.0140& 0.01183 0.00979 0.00795 0.00&33 0.00491 0.00370 0.00271 0.001'30 0.00128 
N02 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0,72&1& 0.73 I 71 0.73&1'3 0.73'372 0.74245 0.74455 0.74&15 0.7473'3 0.74835 0.74'310 0.74%8 0.75013 0.7504" 
0 0.00733 0.00490 0.00317 0.001'3'3 0.00120 0.000&'3 0.00038 0.00020 0.0000'3 0.00004 0.00002 0.00001 0.00000 
OH 0.0147" 0.01171 0.00'306 0.00&82 0.004'3'3 0.00354 0.00243 0.001&0 0.00101 0.000&1 0.00034 0.00018 0.0000') 
02 0.07383 0.07451 0.07525 0.07&0'3 0.07704 0.07802 0.0789'3 0.07'3'30 0.08070 0.08138 0.08194 0.08238 0.08272 



L 

ADD H20tl t 

CASE= 0 O/F= 20.0000 F/A= 0.05000 PERCENT FUEl= 4.7b19 PHI= 0.7327 
P, ATI1 b.OOOO b.OOOO b.OOOO b.OOOO b.OOOO b.OOOO b.OOOO b.OOOO b.OOOO b.OOOO b.OOOO b.OOOO b.OOOO 
P, PSIA 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 bOO.O 500.0 400.0 300.0 
T, DEG F 2240.3 20bO.3 1880.3 1700.3 152r.3 1340.3 11bO .3 980.3 800.3 b20.3 440.3 2~0.3 80.3 
RHO, G/CC 1.4125-3 1.5134-3 l.b298-3 1.7b57-3 1.92b2-3 2.1188-3 2.3542-32.b485-3 3.02b9-3 3.5313-3 4.237b-3 5.2970-3 7.7539-3 
M, 110l WT 28.977 28.977 28.977 28.977 28.977 28.977 28.977 28.977 28.977 28.977 28.977 28.977 31.813 
CP, CAlli G t I K I 0.3184 0.3140 0.3094 0.3047 0.2997 0.2943 0.2882 0.281b 0.274b 0.2b75 0.2b08 0.2547 0.3932 
GAMMA 151 I .274b 1.2795 1.2848 1.2905 1.2%8 1.3038 1.3122 1.3220 1.3329 1.3447 1.1%8 1.3b84 1.2304 
SON VEl,11/SEC 740.7 71b.9 b92.3 bbb.b b39.8 b11.b 582.1 550.9 517.4 481.2 4: 1.2 3%.3 310.b 

MOLE FRACT IONS 
AR 0.00888 0.00888 0.00888 0.00PS8 0.00888 0.00868 0.00898 0.00888 0.00&88 0.00888 0.00888 0.00888 0.00888 
CO2 0.09932 0.09932 0.09932 0.09CJ32 0.09'132 0.09932 0.09932 0.09932 0.09932 0.09932 0.09932 0.09932 0.09932 
H20tLl 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.08915 
H2O 0.09440 0.09441 0.09441 0.09442 0.09442 0.09442 0.09442 0.09442 0.09442 0.09442 0.09442 0.09442 o .0052b 
NO 0.000&5 0.00039 0.00021 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.74370 0.74383 0.74392 0.74397 0.74400 0.74402 0.74402 0.74403 0.74403 0.74403 0.74403 0.74403 0.74403 
OH 0.00004 0.00001 0.00000 v.OOOOO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.UOOOO 
02 0.05302 0.05315 0.05324 0.05330 0.05333 0.05334 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 

CASE= 0 O/F= 20.0000 F/A= 0.05000 PERCENT FUEl= 4.7&19 PHI= 0.7327 
P, A 111 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
P, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 
T, DEG ~ 2800.0 2700.0 21>00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 31>80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 21>00.3 2420.3 
Ri1U, G'ee 1.2412-3 1.2934-3 1.3480-3 1.4057-3 1.41>1>9-3 1.5325-3 1.1>034-3 1.1>80&-3 1.71>51-3 1.8533-3 1.%17-3 2.0772-3 2.2070-3 
11, 110l ,IT 28.519 28.&5& 28.7b0 28.831> 28.889 28.924 28.941> 28.959 28.%7 28.972 28.974 28.97b 28.971> 
CP, CAL, tGllK I 0.&04& 0.5474 0.4955 0.451& 0.411>5 0.390C 0.3705 0.3%5 0.34&4 0.3387 0.3327 0.3275 0.3228 
GAl111A ( ~.t I .1714 1.1798 1.1901 1.2011> 1.2134 1.2244 1.2342 1.2"25 1 .2494 1.2552 1.21>04 1.2b52 1.21>99 
SON VEl,M/SEC 9P.9 %1.4 945.8 930.7 915.5 899.7 883. I 8t3.5 841>.9 827.3 80&.9 785.& 7&3.5 

110lE :. RACT IONS 
AR 0.00874 0.00878 0.00882 0.00884 0.00881> 0.00887 0.00887 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 
CO 0.01724 0.01199 0.00789 0.00491 0.00288 0.00159 0.00083 0.00040 0.00018 0.00007 0.00003 0.00001 0.00000 
CO2 0.080!:1 0.08&23 0.0901>9 0.09393 0.0%14 0.09755 0.09839 Q.098% 0.09911 0.09923 0.09929 0.09931 0.09932 
H 0.00131 0.00071> 0.00042 0.00022 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.0021>1 0.00181 0.00121 0.000:'7 0.00047 0.00027 0.00015 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 
H2O 0.08359 0.081>42 0.088&4 0.09034 0.091b1 0.09254 0.09319 0.093&4 0.0~394 0.09414 0.0942& 0.09434 0.09438 
NO 0.01775 0.0153b 0.01318 0.01119 0.00939 0.0077& 0.001>30 0.00502 0.00390 0.00294 0.00215 0.00151 0.00102 
N02 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 O.OOuOI 
N2 0.72338 0.72809 0.73187 0.73481 0.73701> 0.73877 0.74007 0.7410& 0.74183 0.74242 0.74288 0.74324 0.74350 
0 0.00378 0.00250 0.001&1 0.00100 0.0001>0 0.00035 0.00019 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 
OH 0.01212 0.00'350 0.00728 0.00545 0.00397 0.00281 0.00192 0.00127 0.00080 0.00048 0.00027 0.00014 0.00007 
02 0.04893 0.04852 0.04837 0.04850 0.04888 0.04942 0.05004 0.0501>7 0.05121> 0.05178 0.05221 0.0525& 0.0528<' 



L 

ADD H20lLl 

CASE= 0 O/F= 1&.&&&7 F/A= 0.0&000 PERCENT FUEL= 5.1,1,04 PHI= 0.8792 
P, ATl1 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
P, PSIA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, DEG k 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 1,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 111,0.3 980.3 800.3 1,20.3 440.3 21,0.3 80.3 
RHO, G/CC 3.531&-3 3.7839-3 4.0749-3 4.4145-3 4.8158-3 5.2974-3 5.88&0-3 &.&218-3 7.5&77-3 8.8290-3 I .0595-2 1.3244-2 1 .9845-2 
M, 110L WT 28.979 28.979 28.979 28.979 28.979 28.979 28.979 28.979 28.979 28.979 28.979 28.979 32.51,8 
CP, CALflGIIKI 0.3225 0.3182 0.3137 0.3089 0.3038 0.2983 0.2920 0.2851 0.2779 0.2701, 0.2&35 0.2571 0.3335 
GAMMA 151 1.2701 1.2747 1.2797 1.2853 1.2915 1.2985 1.301,9 1. 31 1,1, 1.327& 1.3394 1.3517 1.31,37 1.2431, 
SON VEL,M/SEC 739.3 715.1, 1,90.9 1,1,5.2 &38.4 1,10.4 580.9 549.7 51&.4 480.2 440.4 395.1, 308.1, 

MOLE FRACTIONS 
AR 0.00880 0.00880 0.00880 0.00P'30 0.00880 0.00860 0.00890 0.00880 0.00880 0.00880 0.00880 0.00880 0.00880 
CO2 0.11801 0.11802 0.11802 0.116G2 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 
H20lLl 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.llOOOO 0.00000 0.00000 0.00000 0.11018 
H2O 0.11223 0.11223 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.00201, 
NO 0.00043 0.00021, 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.731,85 0.731,94 0.73700 0.73703 0.73705 0.73701, 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.lJOOOO 
02 0.0231,5 0.02374 0.02380 0.02384 0.023% 0.02387 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 

CASE= 0 O/F= 1&.&1,1,7 F/A= 0.01,000 PERCENT FUEL: 5.&&04 PHI= 0.8792 
P, ATM 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 293.9 293.9 293.9 293.9 293.9 293.9 293.9 293.9 293.9 293.9 293.9 293.9 293.9 
T, OEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/ce 2.4829-3 2.58&8-3 2.1,9&0-32.8114-3 2.9340-3 3.0&54-3 3.2072-3 3.31,15-3 3.530&-3 3.71>9-3 3.9237-3 4.1547-3 4.4144-3 
M, 110L WT 28.524 28.&5& 28.7&0 28.837 28.891 28.927 28.949 28.%3 28.971 28.975 28.977 28.978 28.979 
CP, CALIIGIIKI 0.5972 0.541,2 0.4981 0.4555 0.420 I 0.3927 0.3727 0.3585 0.348& 0.3414 0.3358 0.3311 0.32&7 
GAf111A IS I 1.1720 1.17% 1.1891 1.2000 1.211 & 1.2227 1.2325 1.2407 1.2472 1.252& 1.2573 1.2&15 1.21,58 
SON VEL,f1/SEC 978.0 %1.3 Q45.4 930.1 914.8 899.1 882.5 8&4.8 84&.1 82&.4 805.8 784.4 7&2.3 

MOLE FRACT IONS 
AR 0.008&& 0.00870 0.00873 0.0087& 0.00877 0.00878 0.0087'3 0.00879 0.00880 0.00880 0.00880 0.00880 0.00880 
CO 0.02011 0.01429 0.00%0 0.00&07 0.003&1 0.00201 0.00105 0.00051 0.00023 0.00009 0.00004 0.00001 0.00000 
CO2 0.0%05 0.10241 0.10752 0.1113& 0.11405 0.11579 0.11&85 0.11744 0.11775 0.11790 0.11797 0.11800 0.11801 
H 0.00102 0.00059 0.00033 0.00017 0.00009 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00312 0.00220 0.00149 0.00017 0.0005'3 0.00035 0.00019 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 
H2O 0.1020& 0.10479 0.10&93 0.1085& 0.1097& 0.110&1 0.11120 0.111&0 0.1118& 0.11202 0.11212 0.11218 0.11221 
NO 0.01280 0.01080 0.00905 0.00755 0.00&2& 0.00514 0.0041& 0.00331 0.00257 0.00195 0.00142 0.00100 0.0001,7 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 
N2 0.71908 0.72345 0.72&95 0.72%& 0.731&9 0.7331& 0.73422 0.7349') 0.7355& 0.73598 0.73&30 0.73&54 0.73&72 
0 0.00193 0.00125 0.00078 0.00048 0.00029 0.0001& 0.00009 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 
OH 0.00957 0.0073'3 0.00559 0.00414 0.0029') 0.00211 0.00144 0.00095 0.000&0 0.00031, 0.00020 0.00011 0.00005 
02 0.02559 0'.02411 0.02299 0.0222& 0.02189 0.02183 0.02198 0.02225 0.02255 0.0228& 0.02313 0.02335 0.02352 



L 

ADO H20lL I 
ADO CI51 

CASE= 0 O/F= 14.6540 F/A= 0.06824 PERCENT FUEL= &.3882 PHI= 1.0000 
P, Am 30.000 30.000 30.000 30.000 30.000 30.000 30 .000 30.000 30.000 30.000 30.000 30.000 30.000 
P, PSIA 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.'.1 440.9 
T, DEG ~: 1500.0 1400.0 1300 .0 1200.0 11 00.0 1000.0 900.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 11 60.3 980.3 800.3 620.3 440.3 260.3 80.3 
RHO, G/ce 7.0&35-3 7.5682-38.1504-3 8.82%-3 9.&323-) 1.0596-2 1.1773-2 1.3244-2 1.5136-2 1.765'.1-2 2.1191-2 2.7959-2 4.0395-2 
M, I<OL WT 28.'180 28.981 28.'181 28.981 28.981 28.'181 28.981 28.'181 28.'.181 28.981 28.981 30.58'1 33.147 
CP, CALIIGIIKI 0.3257 0.3213 0.31&9 0.3122 0.3071 0.3015 0.2'.151 0.2880 0.2806 0.2731 0.2658 1.0654 0.3180 
GA11M~ lSI 1.2&&8 1.2713 1.271>1 1.2815 1.2875 1.2'144 1.3027 1 .3124 1.3234 1.3353 1.3477 1.1942 1.2425 
SON VEL,I1/SEC 738.4 714.6 &8'.1.9 664.2 &37.4 609.4 580.0 548.8 515.5 479.4 439.7 360.3 305.8 

MOLE FRACT IONS 
AR 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 
CO 0.00003 0.00001 O. 00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.13313 0.1331'; 0.1331 b 0.1331& 0.13316 0.13316 0.13316 0.13316 0.13316 0.13316 0.13316 0.13316 O. 13316 
H2 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.05257 0.12%7 
H2O 0.1266& 0.12667 0.126&9 0.12668 0.12668 0.126&8 0.126&8 0.12668 0.12&68 0.12&&8 0.126&8 0.07411 0.u0101 
NO 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.73141 0.73142 0.731'3 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 
02 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CASE= a O/F= 14.6540 F/A: 0.0&824 PERCENT FUEL= &.3882 PHI= 1.0000 
P, ATl1 40 .000 40.000 40 .000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 
T. DEG K 2800.0 2700.0 2600 .0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 19)0.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140 .3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/ec 4.9%2-3 5.1620-3 5.37'.15-3 5.&105-3 5.8571-3 &.1217-3 &.407&-3 6.7183-3 7.0581-3 7.4321-3 7.8467-3 8.30'.13-3 8.8291-3 
M, MOL WT 28.4&8 28.5'.11 28.&'.13 28.774 28.837 28.884 28.'.118 28.942 28.'.158 28.%8 28.'.174 28.978 28.980 
CP, CALlIG Ilk I 0.5801 0.5401 0.5024 0.4682 0.4380 0.4122 0.3'.10'.1 0.3737 0.3&02 0.3497 0.3417 0.3354 0.3302 
GAMI1A lSI I . 1748 1.180'.1 1.1882 1.1%4 1.2054 I .2147 1.2238 1.2324 1.2402 1.2470 1.2528 1.257'.1 1.2&25 
SON VEL,I'IISEC '.180.2 %2.'.1 94&.1 92'.1.7 '.113.3 8%.8 87'.1.8 8&2.3 843.9 824.& 804.4 783.3 7&1.3 

MOLE FRACT IONS 
AR 0.008:8 0.008&1 0.008&5 0.008&7 0.008&'.1 0.00870 0.00871 0.00872 0.00873 0.00873 0.00873 0.00873 0.00873 
CO 0.02582 0.019'.18 0.01500 0.010'.10 0.00766 0.00517 0.0033& 0.00208 0.00122 0.000&8 0.00035 0.00017 0.00007 
CO2 0.104'.18 O. I I 139 0.11&83 0.12130 0.12484 0.12754 0.12'.151 0.13090 0.13183 0.13242 0.13278 0.132'.18 0.13308 
H 0.00083 0.00051 0.00030 0.000'7 0.0000'.1 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00418 0.00322 0.00243 0.00180 a .00 I 30 0.000'.11 0.000&2 0.00041 0.0002& 0.00015 0.0000'.1 0.00005 0.00002 
H2O 0.11&50 O. I 1 '.104 0.12108 0.122&8 0.123'.10 0.12480 O. 12545 0.125'.11 0.12&22 0.12&41 O. 12&54 0.12&&1 0.12&&5 
NO 0.007&8 0.005'.12 0.00443 0.00323 0.00228 0.00155 0.00102 0.000&4 0.00038 0.00021 0.00011 0.00006 0.00003 
N02 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.71464 0.71863 0.721'.13 0.72458 0.72&&5 0.72820 0.72'.133 0.73013 0.730&& 0.73100 0.73120 0.73132 0.73138 
0 0.00082 0.00048 0.00027 0.00015 0.00007 0.00003 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00667 0.004'.11 0.00350 0.00242 0.00161 0.00104 0.000&4 0.00C37 0.00021 0.00011 0.00005 0.00002 O.OOOGl 
02 0.00'.127 0.0072'.1 0.00555 0.00410 0.002'.12 0.00200 0.00132 0.00083 0.00050 0.00028 0.00015 0.00007 0.00003 



L 

ADD H20lL I 
ADD C IS I 

CASE: 0 O/F: 14.2857 F/A: 0.07000 PERCENT FUEL: (,.5421 PHI: 1.0258 
P, ATM 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 '100.0 800.0 700.0 (,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 11(,0.3 '180.3 800.3 (,20.3 440.3 2(,0.3 80.3 
RHO, G/CC 1.1714-2 1.2550-2 1.351(,-2 1.4(,42-2 1 .5'173-2 1.7571-2 1 . '1524 - 2 2. 1 '181 - 2 2.5178-2 2.'141(,-2 3.531(,-2 4.82'13-2 (,.75'13-2 
M, MOL ~T 28.83(, 28.83(, 28.83(, 28.8% 28.83(, 28.83(, 28.838 28.85'1 28.'124 28.%(, 28.'17'1 31.702 33.27'1 
CP, CAlli G II K I 0.32(,1 0.322(, 0.3188 0.314(, 0.3102 0.3053 0.300(, 0.3078 0.2'1'15 0.2803 0.2(,7(, 0.7(,0(, 0.3108 
GAMMA 151 1.2(,7'1 1.271(, 1.2758 1.2804 1.2857 1.2'11(, 1.2'183 1.2'174 1.307(, 1.3280 1.3453 1.1'181 1.2440 
SON VEL,MISEC 740.5 71('.5 (,'11.5 (,(,5.(, (,38.(, (,10.3 580.4 54(,.8 512.'1 478.2 43'1.3 354.5 305.4 

MOLE FRACTIONS 
AR 0.008(,7 0.008(,7 0.008(,7 0.006(,7 0.008(,7 0.008(,7 0.008(,7 0.008(,8 0.00870 0.00871 0.00872 0.008(,8 0.008(,7 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00403 0.00502 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00000 0.00002 0.00037 0.0014'1 0.00222 0.0024(, 0.00050 0.00000 
CO 0.00727 0.00(,'12 0.00(,47 0.005'10 0.00517 0.0042(, 0.00318 0.00175 0.00041 0.00004 0.00000 0.00000 0.00000 
CO2 0.12840 0.1287(, 0.1 ?'121 0.;2978 0.13051 0.13141 0.1324'1 0.133(,7 0.1341'1 0.13403 0.1338'1 0.1312'1 0.130(,5 
H2 0.00278 0.00313 0.00359 0.00415 0.00487 0.00577 0.00(,77 0.00(,74 0.00358 0.0010'1 0.0001'1 0.00001 0.80000 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.08547 0.12848 
H2O 0.12(,30 0.125'15 0.125~0 0.124'13 0.12420 0.12330 0.12225 0.121(,1 0.1227'1 0.12404 0.12455 0.04273 0.000(,0 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00003 0.00007 0.0000'1 0.0000(, 0.00004 0.00000 0.00000 
N2 0.72b57 0.72(,57 0.72(,57 0.72(,57 0.72(,57 0.72(,57 0.72(,(,0 0.72711 0.72875 0.72'180 0.7301(, 0.7272'1 0.72(,57 

CASE: a O/F: 12.5000 F/A: 0.08000 PERCENT FUEL: 7.4074 PHI: 1.1723 
P, ATM 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PS1A 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
r. DEG K 2800.0 2700.0 2(,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'100.0 1800.0 1700.0 1(,00.0 
, , DEG F 4580.3 4400.3 4220.3 4040.3 38(,0.3 3(,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2;;00.3 2420.3 
RHO, G/CC 5.8070-5 (,.1135-5 (,.42(,1-5 (,.744(,-5 7.0(,'1(,-5 7.4043-5 7.7555-5 8.1320-5 8.5420-5 8.'1'132-5 '1.4'135-5 1.0052-4 1 .0(,81-4 
M. r10L ~T 2(, .'.84 27.08'1 27.420 27.(,72 27.845 27. '148 28.001 28.02(, 28.037 28.042 28.044 28.045 28.04(, 
CP, CALI rG II K r 1.1422 1.0019 0.8(,07 0.7188 0.5843 0.47(,7 0.40'12 0.3740 0.3%7 0.3478 0.3427 0.33'13 0.33(,4 
GAMMA 151 1.1349 1.1381 1.1443 1.1555 1 .1738 1.1987 1.2230 1.2405 1.2510 1.2572 1.2(,12 1.2(,42 1.2(,(,'1 
SON VEL,MI5EC '1'15.1 '171.1 '14'1.8 '131.(, 917.2 905.(, 893.8 87'1. I 8(, 1.4 841.(, 820.4 798.2 775.2 

MOLE FRACTIONS 
AR 0.00795 0.00807 0.00817 0.00825 0.00830 0.00833 0.00835 0.00835 0.0083(, 0.0083(, 0.0083(, 0.0083(, 0.0083(, 
CO 0.08%1 0.08070 0.07183 0.0(,402 0.05817 0.05452 0.05251 0.05135 0.05048 0.04%3 0.048(,7 0.04755 0.04(,21 
CO2 0.05251 0.0(,358 0.07422 0.083J(' 0.09014 0.09434 0.0%(,2 0.0'1792 0.0'1885 0.0'1'173 0.100(,'1 0.10182 0.1031(, 
H 0.01751 0.01127 0.0070(, 0.00433 0.002(,2 0.001% 0.000'11 0.00051 0.00027 0.00014 0.0000(, 0.00003 0.00001 
H02 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 O. 02318 0.01991 0.01710 0.01498 0.013(,8 0.01317 0.01324 0.013(,7 0.01431 0.01510 0.01(,04 0.01717 0.01852 
H2O 0.09318 0.10403 0.11284 0.1194(, 0.12392 0.12(,47 0.127(,0 0.12783 0.12754 0.12(,'12 0.12(,05 0.124% 0.123(,3 
NO 0.00952 0.00723 0.00512 0.00330 0.0018'1 0.000'15 0.00042 0.00017 0.0000(, 0.00002 0.00001 0.00000 0.00000 
N2 0.&(,137 0.('72(,2 0.(,81'13 0.(,8'114 0.(,'1417 0.(,9721 0.(''18B 0.(,'1'154 0.(,'1'187 0.70002 0.70008 0.70010 0.70011 
0 0.00948 0.00548 0.0028'1 0.0013& 0.000% 0.00020 0.0000(, 0.00002 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.0202(, 0.01543 0.01102 0.00731 0.00445 0.00247 0.00125 0.00058 0.00025 0.00010 0.00003 0.00001 0.00000 
02 0.01541 0.011&5 0.00782 0.00449 0.00211 0.00019 0.00024 0.0000(, 0.00001 0.00000 0.00000 0.00000 0.00000 



L 

ADD C 151 
ADD H20 III 

CASE= 0 O/F= 11.1111 F/A= 0.09000 PERCENT FUEL= 8.2%'1 P~I= 1.318'1 
P, ATI1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 '100.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, DEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 1160.3 '180.3 800.3 620.3 440.3 260.3 80.3 
RHO, G/CC 2.218'1-4 2.3774-4 2.5602-4 2.7736-4 3.0258-4 3.3284-4 3.6'1'13-44.1'168-4 4.'1355-4 5.84'1'1-4 7. 0573-4 8.8305-4 1.3590-3 
M, MOL WT 27.311 27.311 27.311 27.311 27.311 27.312 27.320 27.550 28.350 28.801 28.'155 28.'184 33.4% 
CP, CALlIGIIKI 0.3404 0.3385 0.336'1 0.33% 0.334'1 0.3353 0.3467 0.5%3 0.518'1 0.3600 0.2'146 0.2724 0.'1735 
GAMMA lSI 1.271'1 1.2738 1.2755 1.2768 1.2776 1.2774 1.2712 1.2044 1.210'1 1.2672 1.3120 1.3371 1.1464 
SON VEL,M/SEC 7,,2.1 736.8 710.5 683.0 654. I 623.6 5'10.1 53').3 4'18.6 468.5 434.0 3')1.7 2')2.4 

MOLE FRACTIONS 
AR 0.00806 0.00806 0.00806 0.00GG6 0.0080" 0.00806 0.00807 0.00814 0.00827 0.00830 0.00826 0.00817 0.00807 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.uI1,)1 0.02300 0.03428 0.04537 0.05766 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00001 0.00015 0.00435 0.01280 0.01471 0.011')1 0.00655 0.00006 
CO 0.07611 0.0730') 0.06,)42 0.064'12 0.05')38 0.05251 0.04386 0.02851 0.00571 0.00046 0.00001 0.00000 0.00000 
CO2 0.08601 0.08')03 0.0'1270 0.0'171') 0.10274 0.10%0 0.11815 0.13066 0.13585 0.127')2 0.11,)77 0.11232 0.10440 
H2 0.03')46 0.04248 0.04615 0.05064 0.0561') 0.06303 0.07111 0.07058 0.03771 0.01201 0.00208 0.00014 0.00000 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.125')0 
H2O 0.11484 0.11182 0.108,5 0.10365 0.0181 I 0.0')125 0.082')1 0.07630 0.0'1486 0.11735 0.13205 0.14307 0.02830 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00002 0.00005 0.00006 0.00005 0.00003 0.00001 0.00000 
N2 0.67552 0.67552 0.67552 0.67552 0.67552 0.67553 0.67573 0.68141 0.6')293 0.6')540 0.6')161 0.68437 0.67%1 

CASE= a O/F= 11.1111 F/A= 0.0')000 PERCENT FUEL= 8.2%') PHI= 1.318'1 
P, ATM 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T, DEG K 2800.0 2700.0 2600.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1')00.0 1800.0 1700.0 1600.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/CC 1.7438-4 1.8234-4 1. ')044-4 1.')877-4 2.074')-42.1677-4 2.2&77-4 2.37&5-4 2.4958-4 2.&274-4 2.7735-4 2.')3&7-4 3.1203-4 
M, MOL WT 2&.'10 2&.932 27. 08& 27.184 27.241 27.274 27.292 27.301 27.30& 27.309 27.310 27.311 27.311 
CP, CAlIlGllKI 0.8284 0.&958 0.5787 0.48% 0.430') 0.3')53 0.3746 0.3&25 0.3552 0.3505 0.3472 0.3446 0.3424 
GAMMA lSI 1.1537 1.11:.51 1.1818 1.20 I 7 1.2209 1.23&2 1.2470 I .2543 1.2592 1.2&27 1.2654 1.2&78 1.269') 
SON VEL,MISEC 1002.8 985.5 971.2 ')58.& 945.7 ')31.0 914.2 8')5.& 875.7 854.7 832.7 810.0 78&.5 

MOLE FRACTIONS 
AR 0.0078') 0.007,)5 0.00800 0.00803 0.00804 0.00805 0.0080& 0.0080& 0.0080& 0.00806 0.00806 0.0080& 0.0080& 
CO 0.101')8 0.0,)720 0.0'1359 0.0')11& 0.08')57 0.08841 0.08741 0.08&39 0.08527 0.083')8 0.08248 0.08071 0.078&1 
CO2 0.05&% 0.0&2&7 0.Ob719 0.070'') 0.07213 0.07348 0.07459 0.07%& 0.Olb81 0.07812 0.07%3 0.08140 0.08350 
H 0.01130 a .007b2 0.00507 0.00331 0.00211 0.00130 0.00077 0.00043 0.00023 0.00011 0.00005 0.00002 0.00001 
H2 0.028% 0.02732 0.02&'& 0.02&2,) 0.02&&2 0.02725 0.02809 0.02908 0.03023 0.03154 0.0330& 0.03485 0.036')5 
H2O 0.11011 0.11&7& 0.12129 0.12398 0.12530 O. 12570 0.12547 0.12483 0.1238'1 0.122&7 0.12120 O. I 1944 0.11735 
NO 0.00519 0.00340 0.00203 0.00111 0.000% 0.0002& 0.0001 I 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 
N2 0.b5805 0.&&445 O. &&8,)5 0.b7182 0.&7352 0.t.7447 0.&74')9 0.&752& 0.&7540 0.&7547 0.b7550 0.67551 0.67552 
0 0.0029') 0.00149 a .OOOP 0.00027 0.00010 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.01237 0.00854 0.00550 0.00331 0.00186 0.00099 0.0004') 0,00023 0.00010 0.00004 0.00001 0.00000 0.00000 
02 0.00460 0.002bO O. 00 126 0.00052 0.00019 0.00006 0.00002 O,OOCOO 0.00000 0.00000 0.00000 0.00000 n.OOOOO 



ADD C 151 
ADD H20lL I 

CASE= 0 O/F= 10.0000 F I A = O. 10000 PERCENT FUEL= ~.O~O~ PHI= 1.4&54 
P, ATI1 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
P, P5IA 2~.4 2~.4 2~ .4 2'1.4 2~ .4 2~.4 29.4 2~.4 29.4 29.4 2~.4 29.4 2~.4 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 ~80.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, G/CC 4.32&5-4 4.&355-4 4.~~21-4 5.4082-4 5.8~~9-4 &.4912-4 7.2432-4 8.4255-4 ~.~13~-4 1.171 &-3 1 .411~-3 1.7&&3-3 2.8233-3 
M, MOL WT 2&.&2& 2&.&2& 2&.&2& 2&.&27 2&.&27 2&.&32 2&.74& 27.&55 28.473 28.842 28.%4 28.'387 34.751 
CP, CAL II G" KI 0.3459 0.3444 0.3432 0.3425 O. 342~ 0.3503 0.48% 0.7754 0.47&5 0.3474 0.2~44 0.2757 0.b313 
GAt1MA 151 1.2751 1.27&7 1.277"l I .278b 1.2784 1.2742 1.223& 1.1700 1.2217 1.272& 1.3105 1.331& 1.lb05 
SON VEL,I1/SEC 772.8 747.1 720.2 b92.2 002.7 b30.7 585.1 530.5 499.7 4b~.2 433.7 390.9 288.b 

MOLE FRACTIONS 
AR o .0077~ 0.00779 o .0077~ 0.00779 0.0077~ 0.00779 0.00783 0.007~8 0.0080& 0.00808 0.00802 0.00792 0.00779 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.01355 0.03253 0.043;3 0.05405 0.0&&49 0.08145 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00001 0.00010 0.00222 0.01223 0.01723 0.01822 0.01448 0.00812 0.00002 
CO 0.10313 0.0995~ 0.09531 0.09008 0.083&& 0.07559 0.0&2&~ 0.02497 0.00385 0.00031 0.00001 0.00000 0.00000 
CO2 0.07085 0.0743~ 0.078&8 0.08390 0.09032 0.09833 0.1098& 0.12750 0.12&38 0.118&7 0.1104~ 0.10220 0.0~253 
H2 0.05~82 0.0&33& 0.0&7&4 0.0728& 0.07~2& 0.08&~7 0.0~205 0.0&582 0.030&1 0.00935 0.001&0 0.00011 0.00000 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.15232 
H2O 0.10581 0.1022& 0.097~8 0.0~27b 0.08&34 0.0784& 0.0&~81 0.07~28 0.10&14 0.12578 O. 13~82 0.151~5 0.01328 
NH3 0.00000 0.00000 0.00000 0.00001 0.00001 0.00002 0.0000& 0.00008 O.OOOO~ 0.00007 0.00004 0.00001 0.00000 
N2 0.b52bO 0.[,52&0 0.b52&0 0.&52bO 0.b52bl 0.b5273 0.b5550 0.bb858 0.b7510 0.b7&39 0.&7150 0.&&320 0.b52&2 

CASE= 0 O/F= 10.0000 F I A = O. 10000 PERCENT FUEL= 9.0~0~ PHI= 1.4&54 
P, ATM 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44. I 44. I 44. I 44.1 44. I 44.1 44.1 44. I 44. I 14. I 44.1 44.1 44. I 
T. DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 I~OO.O 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 JE,80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/CC 3 .434~-4 3.5781-4 3.72&7-4 3.8830-4 4.04~5-4 4.228&-4 4.422&-4 4.&343-4 4.8&&7-4 5.1232-4 5.4080-4 5.72&2-4 &.0841-4 
11, MOL WT 21>.107 2b.425 2&.503 2&.552 2&.583 2&.&02 2b.b13 2&.&1~ 2&.&23 2&.&25 2&.&2& 2&.&2& 2&.&2& 
CP, CALIIGIIKI 0.&2~2 0.5400 0.4750 0.4307 0.4018 0.3832 0.3712 0.3&35 0.3583 0.354& 0.35;9 0.34% 0.3477 
GAM~IA 151 1.1801 1.1%8 1.2123 1.2273 1.23% 1.2489 1.2557 1.2&07 1.2&43 1.2&72 1.2b'35 1.2715 1.2734 
SON VEL ,fI/SEC 1021 .~ IOO7.~ ~"l4 .4 980.2 %4.& 947.5 ~29.0 90~.3 888.7 8b7. I 844.7 821.& 7~7 .b 

MOLE FRACTIONS 
AR 0.00770 0.00773 0.00775 0.00777 0.00778 0.00778 O. 0077~ 0.0077~ 0.0077~ 0.0077~ 0.0077~ O. 0077~ 0.0077~ 
CO 0.123bl 0.12181 0.12048 O. 11~44 O. 11851 0.11757 0.11 &54 0.11538 0.11405 0.11250 0.11070 0.10858 O. 10&0~ 
CO2 0.04828 0.OS08E. 0.OS2b~ 0.054J& 0.05520 0.0%2& 0.05735 0.05855 0.05~~1 0.0&147 0.0&328 0.0&540 0.Ob78~ 
H 0.00%4 O.OO&&~ 0.00454 0.00300 0.001~2 0.00118 0.000&9 0.00039 0.00021 0.00010 0.00005 0.00002 0.00001 
H2 0.04217 0.04210 0.04248 0.0431b 0.04403 0.04504 0.04bl& 0.04741 0.04881 0.05040 0.05223 0.0543b 0.05b8b 
H2O 0.112~3 0.llb50 0.118& I 0.11%3 0.11~88 O. 11~5~ 0.118~1 O. 117~2 O.llbbb 0.11515 0.1133b 0.11125 0.10877 
NO 0.002% 0.00153 0.0008& 0.00045 0.00022 0.00010 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.&4348 0.b4&89 0.&4914 0.&50% 0.&5143 0.&5195 0.&5225 0.&5242 0.1>5251 0.&52% 0.&5258 0.&5259 0.&52bO 
0 0.00105 0.00048 0.00020 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00743 0.00485 0.00300 0.0017& 0.00098 0.00052 0.0002& 0.00012 0.00005 0.00002 0.00001 0.00000 0.00000 
02 0.00114 0.00055 0.00023 O.OOOO~ 0.00003 0.00001 0.00000 O.OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000 



C 1.000000 H 1.901>1>99 0.000000 0.000000 0.000000 100.00000000 -5059.80 L 298.150 F 0.80700 
AR 1.000000 0.000000 0.000000 0.000000 0.000000 0.01285800 0.00 G 0.000 0 0.00000 
( 1.000000 0 2.000000 0.000000 0.000000 0.000000 0.0004%00 0.00 G 0.000 0 0.00000 
N 2.000000 0.000000 0.000000 0.000000 0.000000 0.755252% 0.00 G 0.000 0 0.00000 
0 2.000000 0.000000 0.000000 0.000000 0.000000 0.23143297 0.00 G 0.000 0 0.00000 

CASE= 0 O/F=IOO.OOOO F/A= 0.01000 PERCENT FUEL: 0.~~01 PH! = 0.141>5 
P, Am 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PS!A 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, DEG f' 2800.0 2700.0 21>00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 I~OO.O 1800.0 1700.0 1&00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 381>0.3 31>80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 21>00.3 2420.3 
RHO, Glee 0.1517-5 &.421>4-5 1>.7101>-5 7.0071-5 7.3191>-57.&521-5 8.00~5-5 8.3~71-5 8.8208-5 ~.2873-5 9.8041>-5 1 .0382-4 1.1031-4 
M, ~10L IH 28.2&8 28.47& 28.1>34 28. 74~ 28.830 28.884 28.918 28.~3~ 28.~52 28.~5~ 28.%3 28.%5 28.%1> 
CP, CALIIGI (KI 0.703& o .1>20~ 0.5473 0.485~ 0.435<3 0.3~80 0.3700 0.34~7 0.3351 0.3244 0.311>3 0.30~~ 0.3044 
GAl11'IA 151 1.11>40 1 .1723 1.1832 1 .lq~2 1.2105 1.2250 1.2398 1.2510 1.21>15 1.2704 1.2781 1.2849 1 .2~12 
SON VEL ,111 SEC 97~.1 %1.4 945.1 ~30.0 '315.3 ~OO.I> 885.2 81>8.8 851.2 832.5 812.7 7~1 .8 770.1 

I'IOLE FRA.CT IONS 
AR O.OO~Ol O.OO~07 0.00~13 0.00~11> O.OO~I~ 0.00~20 0.00~22 0.00~22 0.00~23 0.00~23 0.00~23 0.00923 0.00~23 
CO 0.0072~ 0.00535 0.003&7 0.00231> 0.00141 0.0007~ 0.00042 0.00020 0.00009 0.00004 0.00001 0.00000 0.00000 
CO2 0.O130~ 0.01518 0.011>~7 0.01837 0.01~37 0.02003 0.02043 0.0201>1> 0.02078 0.02084 0.02081> 0.02088 0.82088 
H 0.00338 0.00201> 0.00118 0.0001>4 0.00032 0.00015 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 O.OOOGI 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00081> 0.0001>1> 0.00048 0.00033 0.00021 0.00013 0.00007 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 
H2O 0.0101>1 0.01251 O.0141~ 0.0155~ 0.011>73 0.017&0 0.01821> 0.01874 0.01~07 0.01~30 O.01~44 0.01~53 0.01~58 
NO 0.03085 0.02747 0.02405 0.02070 0.01750 0.01452 0.01181 0.00~3~ 0.0072~ 0.0054'3 0.00401 0.00281 0.0018') 
1-102 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 
N2 O.73~15 0.74&37 0.75230 0.75701> 0.71>081 0.71>374 0.71>1>02 0.71>780 0.71>~1~ 0.77027 0.77112 0.77177 0.77221> 
0 0.02~04 0.01975 0.012% 0.00818 0.00495 0.0028& 0.00157 0.00081 0.0003~ 0.0)017 0.00007 0.00003 0.00001 
OH J.01197 0.01011> 0.00827 0.001>47 0.00481> 0.00352 0.00244 0.0011>3 0.00103 0.000E,2 0.00035 0.0001~ O.OOOO~ 
02 0. 1 4472 0.15138 0.151>78 O. lEd 13 O. 11>41>3 0.11>744 O.lb%~ 0.17148 0.17290 0.17401 0.1748~ 0.17555 0.171>05 

r 



ADD H20 III 

CASE= 0 O/F= 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI= 0.2~31 
P, ATM 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
p, PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 
T, DEG K 1500.0 1400.0 1300.0 1200.0 II 00.0 1000.0 ~OO.O 800.0 700.0 (,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 II (,0.3 ~80.3 800.3 (,20.3 440.3 2(,0.3 80.3 
RHO, G/ec 2.353(,-4 2.5217-4 2.7157-4 2.~420-4 3.20~5-4 3.5304-4 3.~227-4 4.4130-4 5.0435-4 5.8840-4 7.0(,09-4 8.82(,1-4 1.1820-3 
M, 110L WI 28.%~ 28.%9 28.%9 28.970 28.970 28.%9 28.%~ 28.%9 28.%9 28.970 28.970 28.970 29.0% 
CP, CAlIlGIiKI 0.304(, 0.3000 0.2~55 0.2911 0.28(,5 0.2818 0.27(,4 0.2704 0.2(,42 0.2579 0.2522 0.2474 1.00(,(, 
GAt111A 151 1.2')08 1.2%5 1.3023 1.3083 1 .3147 1.3218 1.3302 1.3399 1.3508 1.3(,23 1.3737 1.3837 1.1(,95 
SOI~ VEL ,I1/SEC 745.5 721.8 (,97.1 (,71.3 (,44.3 ('15.~ 58(,.2 554.7 520.9 484.3 444.0 398.(, 31(,.(, 

MOLE FRACTIONS 
AR 0.00~14 0.00914 0.00')14 0.00Q'4 0.00')14 0.00914 0.00914 0.00914 0.00'114 0.00914 0.00914 0.00914 0.00914 
CO2 0.0410(, 0.0410(, 0.0410(, 0.041G(' 0.04101> 0.0410(, 0.0410(, 0.0410(, 0.0410(, 0.0410(, 0.0410(, 0.0410(, 0.0410(, 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.noooo 0.00000 0.00000 0.00000 0.00000 0.00000 0.0043(, 
H2O 0.03884 0.0388(, 0.0388(, 0.03887 0.03687 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03887 0.03451 
NO 0.00108 0.000(,5 0.0003(, 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 O. lE,51(, 0.7(,539 0.7'>554 0.7(,%3 O. lbSb8 0.7(,570 0.7(,571 0.7(,571 0.7(,571 0.7&572 0.7b572 0.7&572 0.7(,572 
OH 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.L'OOOO 
02 0.144(,5 0.14488 0.14503 0.14512 0.14517 0.14520 0.14521 0.14521 0.14521 0.14521 0.14521 0.14521 0.14521 

CASE= 0 O/F= 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI= 0.2931 
P, ATl1 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T, DEG K 2800.0 2700.0 2(,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/ec 1.8552-4 1.9350-4 2.0182-42.105&-4 2.1982-42.2971-4 2.4038-4 2.51~7-4 2.&4(,7-4 2.78,5-4 2. ~417-4 3.1149-4 3.3097-4 
11, MOL fIT 28.41(, 28.581 28.70& 28.7,)7 28.8&0 28.~02 28.~30 28.947 28.957 28.%~ 28.%(, 28.%8 28.%9 
CP, CAl.lIGlli:l 0.(,394 0.5710 0.510& 0.4&02 0.4200 0.38~3 0.3&&4 O. 34~7 0.3373 0.32n 0.320(, 0.314& 0.30~3 
GAMMA lSI 1.1(,')7 1.1784 1.1893 1.;>UI7 1.2147 1.2275 1 .23~3 1 .24')7 1.258& 1.2&&4 1.2732 1 .27~4 1.2852 
SON VEL ,I1/SEC ~78.~ %2.1 94(,.4 ~31. 3 91&.5 ~01 .2 885.2 8(,8.2 850.2 831.1 811.1 7~0. 1 7(,8.2 

110LE FRACTIONS 
AR O.O08~7 0.00902 O.OO~O& 0.00~09 0.00911 0.00912 0.00913 0.00~13 0.00~14 0.00914 0.00914 0.00914 0.OO~14 
CO 0.01040 0.0073& 0.004YO 0.00308 0.00182 0.00101 0.00053 0.0002(, 0.00012 0.00005 0.00002 0.00001 0.00000 
CO2 0.02928 0.0331& 0.0357~ 0.03774 0.03909 0.03~')(, 0.04048 0.04077 0.04093 0.04101 0.04104 0.0410b 0.0410E> 
H 0.00252 0.00148 0.00083 0.00044 0.00022 0.00010 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 o.noooo 0.00000 0.00000 
H2 0.00144 0.00103 0.00070 0.0001(, 0.00028 0.00017 0.00009 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 
H2O 0.0282~ 0.03077 0.03283 0.03447 0.03575 0.03(,72 0.03743 0.03794 0.03829 O. 03853 0.038&8 0.03877 0.03882 
NO 0.02845 G.02512 0.0218& 0.01874 0.01580 0.0130~ 0.010(,4 0.0084(, 0.00&% 0.00495 0.003&1 0.00254 0.00170 
N02 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.73(,85 0.74288 0.74781 0.75177 0.754~1 0.75738 0.75933 0.7E>088 0.7b210 0.7&30E> 0.7(,382 0.7&440 0.7(,484 
0 0.OI54~ 0.01045 0.00(,82 0.0042~ 0.0025') 0.0014~ 0.00082 0.00042 0.00020 0.00009 0.00004 0.00001 0.00000 
OH 0.01427 0.01159 0.00912 0.00&')(, 0.00514 0.003&7 0.00253 0.001(,7 0.0010& 0.000&4 0.0003& 0.0001~ 0.0000') 
02 0.12342 0.12712 0.13025 O. 132~5 0.13527 0.1372E> O.1381j5 0.14038 0.141% 0.14252 0.14328 0.14388 0.14433 

-------------------------------------------------------------------------------------------------------------------------~ r--



_______________________________________________________________________________________________ ~ L-

ADD H20ll1 

CASE: 0 O/F: 33.3333 F/A: 0.03000 PERCENT FUEL: 2.'312& PHI: 0.43% 
P, AT11 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
P, PSIA 2'3.4 2'3.4 2'3.4 2'3.4 2'3.4 2'3.4 2'3.4 2'3.4 2'3.4 2'3.4 2'3.4 2'3.4 2'3.4 
T, OEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 '300.0 800.0 700.0 &00.0 500.0 400.0 300.0 
T, OEG F 2240.3 20&0.3 '880.3 1700.3 1520.3 1340.3 11&0.3 '380.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, G,ee 4.707&-4 5.043'3-4 5.431'3-4 5.8845-4 &.41'35-4 7.0&15-4 7.84&1-4 8.82&8-4 1.0088-3 1 .17&'3-3 1.4123-3 1.7&54-3 2.4548-3 
11, MOL m 28. '372 28.'372 28.'372 28.'372 28.'372 28.'372 28.'372 28.'372 28.'372 28.'372 28.'3'2 28.'372 30.214 
CP, eALlIG II K I 0.30'34 0.3048 0.3003 0.2'357 0.2'310 0.28&0 0.2804 0.2742 0.2&77 0.2&12 0.2551 0.24'3'3 0.&202 
GAMI1A 151 1.2850 1.2'304 1.2%0 1.3020 1.3084 1. 3154 1.3238 1.333& 1.3445 1.3%1 1.3&78 1.3784 1.1%'J 
SON VEl,M/SEC 743.7 720.0 &'35.4 &&'J.& &42.7 &14.4 584.7 553.3 51'3.7 483.2 443.0 3'37.8 314.3 

MOLE FRAC T IONS 
AR 0.00'305 0.00'305 0.00'305 0.00"05 0.00'305 0.00%5 0.00'305 0.00'305 0.00~05 0.00'305 0.00'305 0.00'305 0.00'305 
CO2 0.0&085 0.0&08& 0.0&08& 0.Ob06b 0.Ob08b 0.Ob08b 0.Ob08b 0.Ob08b 0.0&08b O.Ob08b 0.Ob08& 0.Ob08b 0.Ob08& 
H20lLl 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.04112 
H2O 0.05772 0.05773 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 O. 05774 O. 05774 O. 05774 0.05774 0.01&&2 
NO 0.000'35 0.00057 0.00031 0.0001& 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.7578b 0.7580& 0.7581'3 C.75827 0.75831 0.75833 0.75834 0.75835 0.75835 0.75835 0.75835 0.75835 O. i5835 
OH 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.11351 0.11371 0.113&4 0.113'32 0.113'37 0.113'3'3 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 

CASE: 0 O/F: 33.3333 F/A: 0.03000 PERCENT FUEL: 2.'312b PHI: 0.43% 
P, ATM 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
p. PSIA 44.1 44.1 44.1 44.1 44.1 44.1 44.1 44.1 44.1 44. I 44.1 44. I 44.1 
T, OEG Y 2800.0 2700.0 2bOO.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'300.0 1800.0 1700.0 1&00.0 
T. OEG F 4580.3 4400.3 4220.3 4040.3 38bO.3 3b80.3 3500.3 3320.3 3140.3 2'3,0.3 2780.3 2&00.3 2420 .. , 
RHO, Glee 3.7170-4 3.8750-4 4.0401-4 4.213'3-4 4.3'382-4 4.5'35b-4 4.808&-4 5.0402-4 5.2'340-4 5.573b-4 5.883'3-4 &.2304-4 b.&200-4 
M, 110l m 28.4b7 28.&18 28.732 28.815 28.872 28.'311 28.'33b 28.'351 28.%0 28.%& 28.%'3 28.'371 28.'371 
CP, CAL /I G II K I 0.&213 0.557b 0.5014 0.4544 0.4171 0.3887 0.3&75 0.3520 0.340b 0.3318 0.324'3 0.31'32 0.3140 
GAMI1A IS I 1.1'08 1.17'35 1.1'302 1.2023 1.2147 1.22b7 1.237b 1.2470 1.2552 1.2&22 1.2b85 1.2742 1.27'37 
SON VEl.11/SEC '378.5 %1.'3 '34b.3 '331.3 '31b.3 '300.8 884.5 8b7.2 84'3.0 82'3.7 80'3.5 788.5 7&&.5 

MOLE FRACT 1016 
AR 0.008'30 0.008'34 0.008'l8 0.00'300 0.00'302 0.00'303 0.00'304 0.00'305 0.00'305 0.00'J05 0.00'305 0.00'305 0.00'305 
CO 0.012~1 0.00'301 0.005'34 0.00370 0.00217 0.00120 0.000&3 0.00030 0.00014 0.0000& 0.00002 0.00001 0.00000 
CO2 0.04&8'3 0.05111 0.05441 0.0%83 0.05847 0.05'352 0.0&015 0.0&051 0.0&070 0.0&07'3 0.0&083 0.0&085 0.Ob085 
H 0.00203 0.00118 0.000&5 0.00034 0.00017 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00002 O.OOOJI 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00187 0.00131 0.00088 0.00057 0.00035 0.00020 0.00011 O.OOOOb 0.00003 0.00001 0.00001 0.00000 0.00000 
H2O 0.04b% 0.04'330 0.05152 0.0532b 0.0545'3 0.05558 0.0%31 0.0%82 0.05717 0.05741 0.05755 0.057b4 0.057&'3 
NO 0.0253b 0.02228 0.01'332 0.01b53 0.01392 0.01153 0.00'337 0.00745 0.00578 0.0043b 0.00318 0.00224 0.00150 
fl02 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.73244 0.737~2 0.74239 0.745% 0.74877 0.75097 0.75270 0.75407 0.75515 0.7%00 0.7%b7 0.7571'3 0.75758 
0 0.0097'3 0.00&58 0.00428 0.002&'3 0.001b2 0.000'33 0.00051 0.0002b 0.00013 0.0000& 0.00002 0.00001 0.00000 
OH 0.0145b 0.011b4 0.00'305 0.00b85 0.00503 0.00357 0.00).45 0.001&2 0.00102 O.OOObl 0.00035 0.00018 0.0000'3 
02 o .0'38b& 0.100b'3 0.10254 0.1042& 0.1058E. 0.10734 0.1 08b 7 O. I 0~83 0.1 ;082 0.lllb4 0.11230 0.11282 0.11322 



L 

ADD H20 III 

CASE= a OIF= 25.0000 FIA= 0.04000 PERCENT FUEL= 3.84E.2 PHI= 0.58E.2 
P, ATI1 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA SB.B 5B.B 58.8 58.B 5B.B 5B.B 5B.8 58.8 58.8 58.8 5B.B 5B.B 5B.B 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 E.OO.O 500.0 400.0 300.0 
T, DEG F 2240.3 2%0.3 1880.3 1700.3 1520.3 1340.3 IIE.0.3 ~80.3 800.3 E.20.3 440.3 2E.O.3 80.3 
RHO, GICC '3.41&0-4 1.0089-3 1.08E.5-3 1.1770-3 1.2840-3 1.4124-3 I .5E.~3-3 1.7E.55-3 2.0177-3 2.3540-3 2.B248-3 3.5310-3 5.0525-3 
M, MOL WI 28.974 2B.~74 28.~74 28.~74 28.974 28.~74 28.'l74 28.~74 28.~74 28.974 28. ~74 28.974 31.094 
CP, CALlIGIIKI 0.3140 0.3095 O. 304~ 0.3002 0.2~54 0.2'l02 0.2843 o .277~ 0.2712 0.2E.44 0.2580 0.2523 0.444B 
GAMI1A 151 1.27% 1.2848 1.2~02 1.2%1 1.3024 I .30~5 I .317~ 1.327b 1.338E. 1.3503 1.3E.22 1.3733 1.2234 
SON VEL ,I11SEC 742.1 718.4 E.'l3.8 E.E.8.1 E.41.2 613.0 583.4 552.1 518.5 4B2.2 442. I 3'l7.0 313.3 

MOLE FRACTIONS 
AR 0.008'l7 0.008'l7 0.00897 0.00P'l7 0.008~7 0.00897 0.008~7 0.008'l7 0.00&~7 0.00B~7 0.008~7 0.00B'l7 0.00B~7 
CO2 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0E.818 
H2O 0.07E.23 0.07E.24 O.07E.2~ 0.07E.25 0.07b25 0.07E.25 0.07E.25 0.07G25 a .07b25 0.07E.25 0.07E.25 0.07&25 0.00807 
NO 0.00081 0.00048 0.00027 0.00013 0.0000& 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.75070 0.75087 0.750~8 13.75105 0.7510~ 0.75111 0.75112 0.75112 0.75112 0.75112 0.75112 0.75112 0./5112 
OH 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.082~7 0.08314 0.083;'5 0.08332 0.0833& 0.08338 0.08338 0.0833~ 0.0833~ a .0833~ 0.O833~ 0.0833~ 0.08339 

CASE= a OIF= 25.0000 FIA= 0.04000 PERCENT FUEL= 3.84&2 PHI= 0.58E.2 
P, ATM &.0000 E..OOOO &.0000 E..OOOO E..OOOO b.OOOO E..OOOO E..OOOO E..OOOO E..OOOO E..OOOO E..OOOO E..OOOO 
P, PSIA 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 8B.2 88.2 88.2 8B.2 
T, DEG f: 2800.0 2700.0 2bOO.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 I~OO.O 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38E.0.3 3E.80.3 3500.3 3320.3 3140.3 2'l~0.3 2780.3 2&00.3 2420.3 
RHO, Glec 7.44E.b-4 7. 75~7-4 8.0874-4 8.4330-4 8.8003-4 9.1~40-4 ~.E.I'l3-4 I . 0082-3 I . 0589-3 I . 114~-3 I .17E.'l-3 I .24E.2-3 I .3241-3 
11, MOL WT 28.515 28.&53 28.757 28.833 28.885 28.920 28.~42 28. ~% 28.%4 28.%~ 28.<J72 28.~73 2B. ~74 
CP, CALIIGllf:1 0.E.028 0.543~ 0.4~17 0.4481 a .413E. 0.3874 0.3E.80 0.3538 0.3433 0.3353 0.328~ 0.3234 0.3185 
GAMMA 151 I. 1'24 1.1811 I . 1~17 1.2033 1.2152 1.22E.4 1.23E.3 I .244~ 1.2523 1.258E. 1.2E.43 1.2E.'l5 1.274& 
SON VEL,I11SEC ~78.3 %2.0 '=:t4E>.5 ~31 .4 91&.2 900.5 BB4.0 8E.E..4 847. ~ 828.5 808.1 787.0 7E.5.0 

MOLE FRACTIONS 
AR 0.00883 0.00887 0.008~0 0.00892 0.008~4 0.008~5 0.008% 0.008% 0.008% 0.008'l7 0.00B'l7 0.008~7 0.008~7 

CO 0.01404 0.0100E. 0.00E.5~ 0.00408 0.0023~ 0.00132 O.OOOE.~ 0.00033 0.00015 O.OOOOE. 0.00002 0.00001 0.00000 
CO2 0.Ob44E. 0.Ob~32 0.07308 0.07580 a .077E.3 0.07880 0.07~50 0.07'l8g 0.08009 0.08020 0.08024 0.0802E. 0.08027 
H 0.00154 0.0008~ 0.0004~ 0.0002E. 0.00013 O.OOOOb 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00003 0.00002 0.00002 O.OOOJI 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00215 0.00149 O.OOO~~ 0.000E.3 0.0003~ 0.00022 0.00012 O.OOOOE. 0.00003 0.00001 0.00001 0.00000 0.00000 
H2O 0.Ob537 G.0E.813 0.07032 0.07202 0.07330 0.07425 0.074~3 0.07541 0.07573 0.075~5 0.07E.08 0.07E.lb 0.07E.21 
NO 0.02182 0.01907 0.01E.47 0.0140E. 0.01183 0.00~7~ 0.007'l5 0.00b33 0.004~1 0.00370 0.00271 O.OOlgO 0.00128 
N02 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.72830 0.73324 0.73724 0.74040 0.74287 0.74480 0.74E.2~ 0.74747 0.74839 0.74~12 0.74%9 0.75013 0.7504b 
0 0.005'l7 0.003'l'l 0.00259 0.001b2 0.000~8 0.000% 0.00031 0.0001b 0.00008 0.00003 0.00001 0.00001 0.00000 
OH 0.01348 0.010&E. 0.00823 O.OOE.Ig 0.00452 0.00321 0.00220 0.00145 0.00091 0.00055 0.00031 0.0001& O.OOOOB 
02 0.0734~ 0.07423 0.0750E. 0.075g'l 0.07&~9 0.07802 0.07g01 0.07~gl 0.00071 0.08139 0.081'l5 0.0823~ 0.08272 



L 

ADD H20lL I 

eASE= 0 O/F= 20.0000 F/A= 0.05000 PERCENT FUEL= 4.7('1~ PHI= 0.7327 
P, ATI1 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
P, PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 
T, OEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 (,00.0 500.0 400.0 300.0 
T, OEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 11(,0.3 ~80.3 800.3 (,20.3 440.3 2(,0.3 80.3 
RHO, Glee 2.3542-32.5224-3 2.71(,4-3 2.~428-3 3.2103-3 3.5313-3 3.~237-3 4.4141-3 5.0447-3 5.8855-3 7.0('27-3 8.8283-3 1 .2~53-2 
\~, 110L WT 28. ~77 28.~77 28. ~77 28.'177 28.'177 28.'177 28.'177 28. ~77 28.'177 28. ~77 28.'377 28. ~77 31.887 
CP, CALIIGllf:1 0.3184 0.313~ 0.30'14 0.3047 0.2'1'17 0.2'143 0.2882 0.281(, 0.274(, 0.2(,75 0.2(,08 0.2547 0.348(, 
GAMMA lSI 1 .274(, 1.27'15 1.2848 1 .2~05 1.2%8 1.3038 1.3122 1.3220 1 . 332~ I .3447 1.3%8 1.3&84 1.24(,7 
SON VEL, MI SEC 740.7 71('.~ ('~2.3 (,(,(,.(, (,3'1.8 (,11.(, 582.1 550.'1 517.4 481.2 441.2 3%.3 312.3 

MOLE FRACT IONS 
AR 0.00888 0.00888 0.00888 0.00P'l8 0.00888 0.00868 0.00898 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 
CO2 o .0~'J32 0.0'J~32 0.0'1'132 0.0'1~32 0.0'1932 0.0'1'132 0.0'1'132 01'1'132 0.0~'J32 0.0'1'132 0.0'1'132 0.0'1~32 0.0'1'132 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0')127 
H2O 0.0'1440 0.0'1441 0.0'1441 0.0'1442 0.0~442 0.0~442 0.0~442 0.0'1442 0.0'1442 0.0~442 0.0~442 0.0'1442 0.00315 
NO 0.000(,5 0.0003'1 O.OOO~I 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.74370 0.74383 0.743'12 0.743'17 0.74400 0.74402 0.74402 0.74403 0.74403 0.74403 0.74403 0.74403 O. i4403 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.05302 0.05315 0.053~4 0.05330 0.05333 0.05334 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 

CASE= t) O/F= 20.0000 F/A= 0.05000 PERCENT FUEL= 4. 7('1~ PHI= 0.7327 
P, ATM 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
P, PSIA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, OEG V 2800.0 2700.0 2(,00.0 2500.0 2400.0 2300.0 2200.0 .2100.0 2000.0 I~OO.O 1800.0 1700.0 1(,00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38(,0.3 3(,80.3 3500.3 3320.3 3140.3 2~>0.3 2780.3 2(,00.3 2420.3 
RHO, Glee 1 .8(,&4-3 1. ~435-3 2.0244-32.1101-3 2.2014-3 2.2'1~4-3 2.4055-32.5211-3 2.&477-3 2.7875-3 2.'1425-3 3.1158-3 3.310(,-3 
11, MOL WT 28.588 28.705 28.7'14 28.858 28.'102 28. ~32 28.~50 28.%2 28.%'1 28.~73 28.'175 28.~7(' 28. ~7b 
CP, CALIIGIIKI 0.5700 0.5189 0.4735 0.43% 0.40% 0.382~ 0.3&&2 0.3540 O. 344~ 0.3380 0.3323 0.3273 0.3228 
GAl1MA 151 1. 1"&8 1.1855 1.1'157 1.20(,7 1.217b 1.2277 1.23(,5 1 . 243~ 1.2503 1.2557 1.2&07 1.2(,54 1.2700 
SON VEL,HISEC 978. ~ %2.9 '147.5 ~32.3 'JI('.~ ~00.8 883.'1 8(,&.0 847.2 827 .5 80&.~ 785.& 7(,3.(, 

MOLE FRACT IONS 
AR 0.0087& 0.00880 0.008B3 0.00885 0.0088& 0.00887 0.00887 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 
CO 0.014c8 0.01009 0.00(,57 0.0040(, 0.00237 0.00131 0.000(,8 0.00033 0.00015 0.0000(, 0.00002 0.00001 0.00000 
CO2 0.08331 0.08830 0.0~212 0.0'148(, 0.0%70 0.0'178(, 0.0'1855 0.Oq8'14 0.OQq15 0.0'1'125 O.0~'12'1 0.OQ'131 0.0'1'132 
H 0.000'18 0.00057 0.00031 0.0001(, 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00003 0.00002 0.00002 O.OOOJI 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00218 0.00151 0.00100 O. 00%3 0.0003'1 0.00022 0.00012 0.0000(, 0.00003 0.00001 0.00001 0.00000 0.00000 
H2O 0.084% 0.08743 a .08Q3(' 0.OQ084 0.0'11'15 0.0~275 0.OQ333 0.0'1373 0.0'13'1Q 0.0'1417 0.0'1428 0.0'1435 0.0'1438 
NO 0.017(,3 0.01528 0.01313 0.01117 0.00938 0.0077(, 0.00(,30 0.00502 0.003'10 0.002Q4 0.00215 0.00151 0.00102 
N02 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.72521 0.72'140 0.7327(, 0.73539 0.73742 0.73898 0.7401Q 0.74113 0.7418(, 0.74244 0.7428'1 0.74324 0.74351 
0 0.0030(, 0.00203 0.00131 0.00082 0.0004'1 0.00028 0.0001(, 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 
OH 0.OI0QQ 0.008(,1 0.00(,(,0 0.004'13 0.0035'1 0.00254 0.00174 0.00115 0.00072 0.00043 0.00025 0.00013 0.0000(, 
02 0.04818 0.047'14 0.047'18 0.04827 0.04875 0.04'13(, 0.05002 0.05C('7 0.OS12(' 0.05178 0.05221 0.052% 0.05282 



ADD H20[1I 

CASE= a O/F= 1[,.[,[,[,7 F/A= 0.0[,000 PERCENT FUEL= 5.[,[,04 PHI= 0.8792 
P, ATM 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 293.9 293.9 293.9 293.9 293.9 293.9 2'13.9 293.9 293.9 293.9 293.'1 293.9 293.9 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 [,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20[,0.3 1880.3 1700.3 1520.3 1340.3 11[,0.3 '180.3 800.3 [,20.3 440.3 2[,0.3 80.3 
RHO, Glee 4.7088-3 5.0451-3 5.4332-3 5.88[,0-3 ['.4211-37.0[,32-3 7.8480-38.8290-3 I .0090-2 1.1772-2 1.412[,-2 1.7&58-22.&475-2 
M, MOL WT 28.97'1 28.97'3 28.'37'3 28.979 28.'37'1 28.979 28.979 28.,)7'1 28.'17'1 28.97'1 28.'17'1 28.'17'1 32.58& 
CP, CALI [G [ [K I 0.3225 0.3182 0.3137 0.308'1 0.3038 0.2983 0.2'120 0.2851 0.277') 0.270& 0.2&35 0.2571 0.3227 
GAMI1A [S[ 1.2701 1.2747 I .27'17 1.2853 1.2')15 1.2')85 1.30&'1 1.31&& 1.327[, I .33'14 1.3517 I .3[,37 1.2484 
SON VEL ,111 SEC 739.3 715.[, [,90.'1 [,[,5.2 [,38.4 [,10.4 580.') 54').7 51[,.4 480.2 440.4 3')5.& 30'1.1 

MOLE FRAC T IONS 
AR 0.00880 0.00880 0.00880 0.00P80 0.00880 0.00850 0.00890 0.00880 0.00880 0.00880 0.00880 0.00880 0.00880 
CO2 0.11801 0.11802 0.11802 0.118C2 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 
H20[LI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.11070 
H2O 0.11223 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.11224 0.00154 
NO 0.00043 0.0002[, 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.73&85 0.73&94 0.73700 0.73703 0.73705 0.7370& 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 
OJ.! 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.GOOOO 
02 0.023[,5 0.02374 0.02380 0.02384 0.0238[, 0.02387 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 

CASE= a O/F= 1&.[,&[,7 F/A= 0.0&000 PERCENT FUEL= 5.[,[,04 PHI= 0.87')2 
P, AT\1 30 .000 30.000 30.000 30.000 30.000 30.000 30.000 30.000 30.090 30.000 30.000 30.000 30.000 
P, PSIA 440. ') 440.9 440.') 440.') 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.'3 
T, DEG r 2800.0 2700.0 2bOO. a 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1')00.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38bO.3 3b80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2bOO.3 2420.3 
RHO, G/ec 3.7329-3 3.88b8-3 4.0488-3 4.2204-3 4.4032-3 4.59')4-3 4.811b-35.0427-3 5.2%1-3 5.57.35-3 5.88%-3 b.2321-3 b.b217-3 
11, ~10L HT 28.58') 28.704 28.7,)4 28.859 28.905 28.935 28.954 28.%5 28.972 28.975 28.977 28.978 28.'179 
CP, CALIIGJlf; 1 O.5bb5 0.5200 0.4770 0.43'15 0.4088 0.3854 0.3b82 0.3%0 0.3472 0.340b 0.3354 0.3309 0.32bb 
GAl111A [S I 1.17b9 1.1849 I .1944 1.2051 1.21 &0 1.22bl 1.2349 1.2422 1.2481 1.2531 1.2575 1.2b17 1.2&58 
SON VEL,I1/SEC ')7'1.0 %2.b ')47.0 931.& ')1&.2 900.2 883.3 8[,5.3 84&.4 82b.& 805.9 784.5 7&2.3 

MOLE FRACT IONS 
AR 0.008b8 0.00872 0.00874 0.0087& 0.00878 0.00879 0.00879 0.00880 0.00880 0.00880 0.00880 0.00880 0.00880 
CO 0.01732 0.01215 o .008U7 0.00505 0.002')8 0.001&5 0.0008& 0.00042 0.00019 0.00008 0.00003 0.00001 0.00000 
CO2 0.0')')11 0.10475 0.10919 0.11247 0.11473 0.11&18 0.11705 0.11754 0.11780 0.11792 0.11798 0.11800 0.11801 
H 0.0007b 0.00044 0.00025 0.00013 O.OOOOb 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.0000 1 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.002&3 0.00185 0.00124 O.OOOJO 0.00049 0.00028 O.OOOlb 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 
H2O 0.10340 0.10577 0.107b3 0.10'104 0.11008 0.11081 0.11133 0.lllb7 0.11190 0.11204 0.11213 0.11219 0.11221 
NO 0.01254 0.010&1 0.00894 0.00749 0.00b23 0.00512 0.0041b 0.00331 0.00257 0.001~5 0.00142 0.00100 0.000b7 
N02 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 
N2 0.72087 0.72477 0.72787 0.73027 0.7320& 0.73338 0.73434 0.7350& O. 7355~ 0.73bOO 0.73&31 0.73&54 0.73&72 
0 0.00154 0.00100 0.000b3 0.0003'1 0.00023 0.00013 0.00007 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 
OH 0.008&1 0.00&b5 0.00503 0.00373 0.00270 0.00190 0.00130 0.0908b 0.00054 0.00032 0.00018 0.00010 0.00005 
02 0.02450 0.02327 0.02238 0.02185 0.021b5 0.02170 0.02192 0.02222 0.02255 0.0228& 0.02313 0.02335 0.02352 



AOD H20lL I 
AOD CISI 

CASE= 0 O/F= 14.(,540 F/A= 0.0(,824 PERCENT FUEL= E..3882 PHI= 1.0000 
P, ATl1 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 
P, PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 E.OO.O 500.0 400.0 300.0 
T, DEG F 2240.3 20E.0.3 1880.3 1700.3 1520.3 1340.3 11E.0.3 980.3 800.3 E.20.3 440.3 2E.0.3 80.3 
RHO, G/CC '3.4180-3 1.0091-2 1.08(,7-2 1.1773-2 1.2843-2 1.4127-2 1.5E.97-2 1.7E.59·2 2.0182-2 2.354E.-2 2.8255-2 2.80E.'3-2 5.387"-2 
M, 110L HT 28.981 28.981 28.981 28.981 28.981 28.981 28.981 28.981 28.981 28.981 28.981 31.238 33.15E. 
CP, CALIIGIIKI 0.32% 0.3213 o .31E.9 0.3122 0.3071 0.3015 0.2951 0.2880 0.280(, 0.2731 0.2E.58 0.8510 0.3127 
GAMI1A 151 1.2E.E.9 1.2714 1.27E.2 1.2815 1.2875 1.2944 1.3027 1.3124 1.3234 1.3353 1.3477 1.1'381 1.244') 
SON VEL,M/5EC 738.4 714.E. (,89.9 E.E.4.2 &37.4 E.09.4 580.0 548.8 515.5 479.4 43'3.7 357.1 30E,.0 

MOLE FRACTIONS 
AR 0.00873 0.00873 0.00873 0.00673 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 0.00873 
CO 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.13313 0.13315 O.1331b 0.1331& 0.1331& 0.1331E. 0.1331E. 0.1331E. 0.1331E. 0.1331& 0.1331E. o .1331E. 0.1331E. 
H2 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.07225 0.12592 
H2O 0.12&E.& 0.12E.('7 0.12E.E.8 G.12E.E.8 0.12(,(,8 0.12E.&8 0.12&E.8 0.12E.&8 0.12E.&8 0.12('E.8 0.12E.E.8 0.05443 0.U007E. 
NO 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.73141 0.73142 0.731.3 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0,73143 0.73143 
02 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CASE= 0 O/F= 14.&540 F/A= 0.0&824 PERCENT FUEL= &.3882 PHI= 1.0000 
P, ATM 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, ,'51 A 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, DEG K 2800.0 2700.0 2E.00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 19)0.0 1800.0 1700.0 IE.OO.O 
T, DEG F 4580.3 4400.3 4220,3 4040.3 38&0.3 3E.80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/ec &.2025-3 &.4583-3 E..7289-3 7.01E,5-3 7.3238-3 7.&539-3 8.0107-3 8.398&-3 8.8231-3 9.2905-3 9.8085-3 1.0387-2 1.103&-2 
M, MOL WT 28.502 28.&17 28.712 28.788 28.84& 28.891 28.923 28.'345 28.%0 28.%9 28.975 28.978 28.980 
cp, CAlIlG 11K I 0.51,& 1 0.5282 0.492& 0.4(,03 0.4319 0.4077 ';.387E, 0.3715 0.3587 0.3488 0.3411 0.3351 0.3301 
GAl111A I S I 1.1771 1.1833 1.1905 1.1987 1.2075 1.21&5 1.2253 1.233& 1.2410 1.2475 1,2532 1.2581 1.2E.2E. 
SON VEL,I1/SEC 980.5 %3.4 94&.8 930.3 913.9 897.3 880.3 8&2.& 844.2 824.8 804.5 783.4 7&1.3 

MOLE FHACT IONS 
AR 0.00809 0.008&2 0,008('5 0.008&7 0.008E.9 0.00870 0.00871 0.00872 0.00873 0.00873 0.00873 0.00873 0.00873 
CO 0.02430 0.0187& 0.0140& 0.01020 0.00715 0.00483 0.00313 0.001,)4 0.00114 0.000&3 0.00033 0.0001& 0.00007 
CO2 0.10E.&5 0.11?7) 0.11787 0.12207 0.1253<) 0.12791 0.1297E. 0.13105 0.13192 0.13247 0.13280 0.132'3'3 0.13309 
H 0.00072 0.00044 0.0002(, 0.000'4 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00389 0.00300 0.00227 0.001&8 0.00121 0.00085 0.00058 0.00038 0.00024 0.00014 0.00008 0.00004 0.00002 
H2O 0.11722 0.11')58 0.12147 0.122% 0.12409 0.124')3 0.12554 0.125% 0.12&25 0.12&43 0.12&55 0.12&&1 0,12&&5 
NO 0.00742 0.00571 0.00427 0.00311 0.00219 0.00149 0.00098 0.000E.1 0.00037 0,00021 0.00011 0.00005 0.00002 
N02 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.71%2 0.7193') 0.72250 0,72500 0.72E.94 0,72840 0.7294& 0.73021 0.73071 0.73102 0.73122 0.73133 0,73138 
0 0.00071 0.00042 0.00023 0.00013 0.0000& 0.00003 0.00001 0.00001 0.00000 0,00000 0.00000 0.00000 0.00000 
OH 0.00&22 0.00457 0.0032& 0.00225 0,00150 0.000% 0.0005'3 0.00C34 0.00019 0,00010 0.00005 0.00002 0,00001 
02 0.0081;4 0.00bl8 0.00515 0.00379 0.00270 0.00185 0.00122 0.0007E> 0.0004& 0,0002E> 0.00014 0.00007 0.00003 



ADD CISI 
ADD H20 III 

CASE: a O/F: 12.5000 F/A: 0.08000 PERCENT FUEL= 7.4074 PHI= 1.1723 
P, ATM 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 E,OO.O 500.0 400.0 300.0 
T, DEG F 2240.3 20E,0.3 1880.3 1700.3 1520.3 1340.3 II E,O. 3 980.3 800.3 E,20.3 440.3 2E,0.3 80.3 
RHO, GICC 1.1393-4 1.2207-4 1.314E,-4 1.4241-4 I .553E,-4 1.7089-4 1.8988-42.13E,9-4 2.4E,34-4 2.9202-4 3.5274-4 4.4148-4 E,.4182-4 
M, MOL WI 28.04E, 28.04E, 28.04E, 28.04E, 28.04E, 28.04E, 28.04E, 28.055 28.300 28.755 28.945 28.981 31.599 
CP, CALIIGIIKI 0.3338 0.3313 0.3289 0.32E,E, 0.3245 0.322E, 0.3205 0.3289 0.4557 0.3749 0.2956 0.2E,92 1.7738 
GAMMA 151 1.21;95 1.2720 1.274E, 1.2771 1.2794 1.2815 1.2840 1.2809 1.230E, 1.2E, I 0 1.3130 1.3428 1.1342 
SON VEL,I1/SEC 751.3 72E,.E, 700.9 E,74.0 [,45.9 E,11;.4 585.3 551.1 503. I 4&7.7 434.3 3'l2.5 299.2 

~10LE FRACTIONS 
AR 0.00831; 0.0083E, 0.0083E, 0.00B3E, 0.0083& 0.OO83E, 0.0083& 0.0083E, 0.00843 0.00855 0.00852 0.00844 0.0083E, 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.0023'l 0.0125') 0.02230 0.03185 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00000 0.00000 0.0001E. 0.00452 0.01139 0.00952 0.00515 0.0002& 
CO 0.04458 0.04259 0.04013 0.03708 0.03329 0.02858 0.0228E. 0.01E.08 0.00E,44 0.000E,8 0.00002 0.00000 0.00000 
CO2 0.10480 0.10E.79 0.10925 0.; 1229 O. II E,09 0.12079 0.12E,51 0.13318 0.13977 0.13831 0.130 10 0.12341; 0.11734 
H2 0.02015 0.02214 0.024E.0 G.027E,5 0.03144 0.03E,15 0.04185 0.04802 0.04077 0.01511 0.002E,E, 0.00018 O.UOOOO 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.08014 
H2O 0.12200 0.12001 O. 117~5 0.11450 0.11071 O.IOE.OO 0.10029 0.09384 0.09359 0.10745 0.12313 0.13312 O.OE.I% 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00003 0.00003 0.00002 0.00001 0.00000 
N2 0.70011 0.70012 0.70012 0.70012 0.70012 0.70012 0.70012 0.70034 0.70E.14 0.71 &08 0.71345 0.70733 0.70049 

CASE: 0 O/F= 12.5000 F/A= 0.08000 PERCENT FUEL: 7.4074 PHI= 1.1723 
P, AT~I 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 ,4.7 14.7 14.7 14.7 
T, DEG , 2800.0 2700.0 2E.00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 IE,OO.O 
T, OEG F 4580.3 4400.3 4220.3 4040.3 38E,0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2E.00.3 2420.3 
RHO, Glee 1.17E.2-4 I .2344-4 I .2939-4 1.3547-4 1.4174-4 1.482E.-4 1.5519-4 I .E.2E.8-4 1.708E.-4 1.7987-4 1.8'l87-4 2.0105-4 2. 13E. 1-4 
11, 110L HI 27.025 27.348 27.E.04 27.792 27.913 27.981 28.01E, 28.032 28.040 28.043 28.045 28.045 28.04& 
CP, CALlIG II K I 0.9831 0.8&27 0.73% 0.Eo175 0.5100 0.4331 0.3882 0.3E,48 0.3528 0.34E.2 0.3421 0.33'l0 0.33E,3 
GA~1f1A 151 I . 1413 1.14&1 1.1548 1.1E.'l2 1.1'l00 1.2135 1.232'l 1.2457 1.2534 1.2582 1.2E,1E, 1.2E,44 1.2E,70 
SON VEL,MISEC 'l'l1.5 'l70.0 'l51.0 935. I 'l22.3 910.7 8'l7.2 880.'3 8E,2.2 841. '3 820.5 7'l8.3 775.2 

MOLE FRAC! IONS 
AR 0.00805 0.00815 0.00823 0.00828 0.00832 0.00834 0.00835 0.00835 0.0083E, 0.OO83E, 0.0083E, 0.0083E, 0.0083E, 
CO 0.08309 0.07458 a .0E,E,77 0.0E,04'l 0.0%18 0.053E,4 0.05220 0.0512E, 0.0504E, 0.04%2 0.048E,8 0.04755 0.04E,21 
CO2 0.0(,08& 0.07108 0.08025 0.087:;3 0.0'3249 0.09539 0.09702 0.09804 0.09889 0.09974 0.100b9 0.10182 0.1031b 
H 0.011(,1 0.00749 0.00473 0.002~4 0.00181 0.00109 0.OOOE,4 0.0003b 0.00019 0.00010 0.00005 0.00002 0.00001 
H02 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.02038 0.01758 0.0153(, 0.01385 0.01307 0.01291 0.0131E, 0.01%5 0.01431 0.01510 0.01E,05 0.01717 0.01852 
H2O 0.10239 0.11109 0.11789 0.12278 0.1258E, 0.12747 0.12807 0.12804 0.127b3 0.12E,95 0.12b07 0.124')7 0.123b3 
NO 0.00848 O.00E,22 0.00422 0.002E,0 0.00142 0.000E,9 0.00030 0.00012 0.00004 0.00001 0.00000 0.00000 0.00000 
N2 0.b703'> 0.E,7958 0.E,8b98 0.E,9247 0.E,%09 0.E,981E, 0.E,9922 0.b9,)72 0.b99'l4 0.70005 0.7000') 0.70011 0.70011 
0 0.00592 0.00331 0.001b8 0.0007b 0.00030 0.00010 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.01(,7') 0.01240 0.00859 0.00553 0.00327 0.00178 0.00089 0.00041 0.00018 0.00007 0.00002 0.00001 0.00000 
02 0.01204 0.00852 0.00529 O. 00277 0.00119 0.00042 0.00012 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 



ADD C lSI 
ADD H20lL I 

CASE= 0 O/F= 11.1111 F/A= 0.0')000 PERCENT FUEL= 8.2%') PHI= 1.318') 
p. ATI1 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
p. PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T. DEG ~: 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ')00.0 800.0 700.0 600.0 500.0 400.0 300.0 
T. DEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 1160.3 'l80.3 800.3 620.3 440.3 260.3 80.3 
RHO. G/CC 3.3283-4 3.5661-4 3.8404-44.1604-4 4.5386-4 4.')')27-4 5.5510-4 6.323,)-4 7.4288-4 8.7846-4 1.0588-3 1.3246-32.0632-) 
11. l·l0L HI 27.311 27.31 I 27.311 27.311 27.311 27.312 27.330 27.676 28.447 28.833 28.%1 28.984 33.85') 
CP. CALI1GI If: I 0.3404 0.3385 0.3369 O.335b 0.334') 0.3358 0.35% 0.5')3') 0.4853 0.3473 0.2'l15 0.2721 0.7412 
GAMI1A lSI 1.271'l 1.2738 1.2755 1.2768 1.2776 1.2772 1.264'l 1.1980 1.21'l5 1.2740 1.3148 1.3375 1.1571 
SON VEL. I'll SEC 762.1 736.8 710.5 683.0 654. I 623.5 588.5 536.6 4'l'l.5 46'l.5 434.4 3'l1.8 2')2.0 

1'10LE FRACT IONS 
AR C.00806 0.00806 0.00806 0.00806 0.00806 0.00807 0.00807 0.00817 0.00829 0.00831 0.00826 0.00817 0.00807 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.01314 0.024; I 0.03436 0.04538 0.05773 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00001 0.00033 0.00664 0.013'l2 0.01511 0.0 II 'l7 0.00655 0.00003 
CO 0.07611 0.07309 0.06,)42 0.064')2 0.05'l37 0.05250 0.04360 0.02573 0.00464 0.00038 0.00001 0.00000 0.00000 
CO2 0.08(,01 0.08')03 0.0')270 0.oJ,)71,) 0.10274 0.10%1 0.11830 0.13190 0.13493 0.12742 0.11%6 0.11231 0.10436 
H2 0.03')46 0.04248 0.04615 0.050&4 0.0%18 0.0&301 0.0706') 0.06471 0.03208 0.00,)'l4 0.00170 0.00012 0.00000 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.13561 
H2O 0.11484 0.11182 0.108,5 0.103&5 0.0'l811 0.0'l12& 0.08302 0.07827 0.0')858 0.11873 0.13232 0.1430') 0.01864 
NH3 0.00000 0.00000 0.00000 0.00000 0.00001 0.00001 0.00003 0.00006 0.00007 0.00005 0.00003 0.00001 0.00000 
N2 0.&7552 0.67552 0.67552 0.67552 0.67552 0.&7554 0.675,)7 0.68451 0.6'l434 0.6'l5,)5 0.&'l170 0.&8437 0.&755& 

CASE= 0 O/F= 11.1111 F/A= 0.0')000 PERCENT FUEL= 8.2%'l PHI= 1.318') 
p. Ani 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
p. PSIA 2'l.4 2').4 2').4 2'l.4 2'l.4 2').4 2'l.4 2').4 2').4 2CJ .4 29.4 2'l.4 2'l.4 
T. DEG f: 2800.0 2700.0 2600.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1600.0 
T. DEG F 4580.3 4400.3 4220.3 4040.3 3860.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2600.3 2420.3 
RHO. Glec 2.3324-42.43&3-4 2.5424-4 2.&521-4 2.7676-4 2.8'l08-4 3.023'l-43.1688-4 3.3278-4 3.5033-4 3.6980-4 3.91%-4 4.1604-4 
M. 110L fiT 2b.'q5 2&.')88 27.120 27.203 27.252 27.27Q 27.2'l4 27.303 27.307 27.30'l 27.310 27.311 27.311 
CP. CALIIGlin 0.7711 o .64Q4 0.5456 0.4&')1 0.41')3 0.38')2 0.3715 0.3,,09 0.3544 0.3501 0.3471 0.344& 0.3424 
GAM~IA lSI 1.15810 1.1712 1.1885 1.207<) 1.2255 1.23<)2 1.2488 1.2553 1.25'l7 1.2630 1.26% 1.2678 1.2b"i,) 
SON VEL.M/SEC 100).) <)87.0 Q7).3 %0.7 ')47.3 Q32.0 914.8 8%.0 875.Q 854.7 832.8 810.0 781,.5 

~10LE FRACT IONS 
AR 0.007')1 0.007'l7 0.00801 0.00803 0.00805 0.00806 0.00806 0.0080& 0.0080& 0.0080[, 0.0080& 0.00801, 0.008010 
CO 0.10053 O.O%IQ 0.09302 0.0'l08'l 0.08')46 0.08838 0.08740 0.08&40 0.08528 0.083')9 0.08248 0.08071 0.078&1 
CO2 0.05851 0.0&401 0.067% 0.070:;8 0.07230 0.07354 0.074&1 0.07567 0.07&81 0.07811 0.07%3 0.08140 0.08350 
H 0.00%7 0.00&55 0.00437 0.0028& 0.00182 0.00112 0.000&6 0.00037 0.00020 0.00010 0.00005 0.00002 0.00001 
H2 0.02825 0.02&87 0.02623 0.02&20 0.02&1,0 0.0272& 0.02810 0.02909 0.03023 0.03154 0.03307 0.03485 0.03&'l5 
H2O 0.11275 0.11855 0.12239 0.124&1 0.12565 0.12587 0.12556 0.12488 0.123')1 0.122&8 0.12120 0.ll'l44 0.11735 
NO 0.00473 0.00304 0.0017') 0.000'l7 0.0004'l 0.00023 0.00010 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.1,&03') 0.&&&02 0.&6<)'l1 0.&723& 0.1,7381 0.&7462 0.&750& 0.&7530 0.1,7542 0.&7547 0.&7550 0.67551 0.&7552 
0 0.00235 0.00111, 0.00051 0.00020 0.00007 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.01111 0.00757 0.00483 0.00288 0.001&2 0.00085 0.00042 0.00020 0.00008 0.00003 0.00001 0.00000 0.00000 
02 0.00380 0.00208 0.00098 0.00040 0.00014 0.00005 0.00001 o .OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000 



ADD C lSI 
ADD H20 III 

CASE= a OIF= 10 .0000 F IA= 0.10000 PERCENT FUEL= 9.0909 PHI= 1.4£'54 
P, ATM 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44.1 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 44. I 
1. DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 £'00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20£'0.3 1880.3 1700.3 1520 .3 1340.3 11£'0.3 980.3 800.3 £,20.3 440.3 2£'0.3 80.3 
RHO, Glee £,.48c)7-4 £'.9533-4 7.4882-4 8. I 123-4 8.8500-4 9.7392-4 1.090£'-3 1.2724-3 1.4914-3 I .75c)0-3 2.1182-3 2.£'4c)4-3 4.2£'00-3 
M, MOL HT 2<-.£,2<- 2£'.£'2£' 2£'.£'2£' 2&.&27 2&.&28 2&.&39 2&.840 27.843 28.5% 28.8&8 28.%8 28.987 34.c)5!; 
CP, CALlIGIIKI 0.345c) 0.3444 0.3432 0.3426 0.3434 0.3582 0.5700 0.70&1 0.4482 0.3371 0.2c)19 0.2755 0.5251 
GAM~IA lSI 1.2751 1.27&7 1.2779 1.2780 1.2782 1.2705 1.20&& 1.1782 1.22c)9 1.2784 1.3120 1.3318 1.1709 
SON VEL,I11SEC 772.8 747. I 720.2 092.2 002.& 029.7 57~. <:I 530.5 500.7 470.0 434.0 390.C) 28c).0 

110LE FRACTIONS 
AR 0.00779 0.00779 0.00779 0.00779 0.00779 O. 00779 0.00780 0.00801 0.00808 0.00808 0.00802 0.00792 0.00779 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.01080 0.03329 0.04332 0.05410 O.OooSO 0.08140 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00001 0.00022 0.00409 0.01398 0.01833 0.01858 0.01453 0.00812 0.00001 
CO 0.10313 0.09c)59 0.09531 0.09008 O. 083&4 0.07540 0.05990 0.02037 0.00314 0.00025 0.00001 0.00000 0.00000 
CO2 0.07085 0.07439 0.078&8 0.08390 0.09033 0.09845 0.11143 0.127O£' 0.12503 0.11831 0.11041 0.10219 0.09251 
H2 0.05982 0.0&330 0.0£,7&4 0.07285 0.07924 0.08070 0.08791 0.05730 0.02577 0.00771 0.00131 0.00009 O.UOOOO 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.15081 
H2O 0.10581 0.1022£' 0.097'>8 0.0927& 0.08&35 0.07851 0.07078 0.08480 0.10914 0.12&82 0.14002 0.151% 0.00880 
NH3 0.00000 0.00000 0.00001 0.00001 0.00002 0.00004 0.00008 0.00010 0.00010 0.00007 0.00004 0.00001 0.00000 
N2 0.&52&0 0.&52&0 0.052&0 0.&52&0 0.&52102 0.&5289 0.&5795 0.&708& 0.&7&54 0.&7b8£' 0.£'7157 0.&&320 O.E.52bl 

CASE= 0 O/F= 10.0000 F I A = O. 10000 PERCENT FUEL= 9.0909 PHI= 1.4&54 
P, Am 4.0000 4.0000 4.0000 4.0000 4. 0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 59.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 38.8 58.8 58.8 58.8 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
1. DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 31080.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, Glee 4.5880-4 4.77&1-4 4.9722-45.1794-4 5.400£'-4 5.&388-4 5.8972-4 &.1793-4 &.4890-4 &.8309-4 7.2107-4 7.&349-4 8.1122-4 
11, 110L fIT 2('.153 2&.454 2&.520 2& .5&3 2&.58~ 2&.&05 2&.(,15 2&.&20 2&.&23 2&.&25 2&.&2£' 20.102(, 2&.&210 
CP, CALlIGllf:J 0.5905 0.513& 0.4582 0.42010 0.3958 0.3797 0.3&93 0.3&24 0.3577 0.3543 0.35,7 0.34% 0.347& 
GA~n1A lSI 1.18b5 1.2021 1.2177 1.2314 1.2424 1.2508 1.25&9 1.2& 13 1.2&47 1.2&73 1.2&% 1.271& 1.2734 
SOI~ VEL, HI SEC 1023.8 1010.0 9%.3 981.& 9&5.& C)48.2 ~29.4 909.£' 888.8 8&7.2 844.8 821.10 797.& 

1'10LE FRACT IONS 
AR 0.00771 0.00774 0.007710 0.00777 0.00778 O. 00778 0.00779 O. 00779 0.00779 O. 00779 0.00779 0.00779 0.00779 
CO 0.12322 0.121&1 0.12040 0.11942 0.11851 0.11758 0.11&55 0.11539 0.11405 0.11250 0.11070 0.10858 0.IOb09 
CO2 0.04898 0.05125 0.0528') 0.054:5 0.05523 0.051027 0.0573(, 0.05855 0.05')91 0.Ob147 0.0£'328 0.0&540 0.0&789 
H 0.00833 0.00579 0.00393 0.00200 0.001&& 0.00102 O.OOObO 0.00034 0.00018 O.OOOOC) 0.00004 0.00002 0.00001 
H2 0.04200 0.04201> 0.04250 0.04320 0.04408 0.04507 0.04&19 0.04743 0.04882 0.05041 0.05223 0.0543(, 0.05&8& 
H2O O. I 1449 0.11748 0.11919 0.119% 0.12007 0.11%9 0.118% 0.11794 0.11&&8 0.1151£' 0.1133& 0.1112b 0.10877 
NO 0.0022& 0.00 I 34 0.00075 0.00039 0.00019 O.OOOOC) 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.&4478 0.&4770 0.&4%3 0.&5084 0.&5159 0.&5204 0.105230 0.&5244 0.&5252 0.&52% 0.05258 0.&5259 0.&52&0 
0 0.00080 0.00037 0,00015 0.0000& 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 8.00000 
OH 0.001054 0.00424 0.002101 0.00153 0.00085 0.00045 0.00022 0.00010 0.00004 0.00002 0.00001 0.00000 0.00000 
02 0.00089 0.00042 0.00018 0.00007 0.00002 0.00001 0.00000 O.OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000 



CASE= 0 0/F=100.0000 F/A= 0.01000 PERCENT FUEL= 0.9901 PHI= 0.14(,5 
P, ATM 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, DEG f: 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 (,00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20(,0.3 1880.3 1700.3 1520.3 1340.3 11 (,0.3 980.3 800.3 (,20.3 440.3 2(,0.3 80.3 
RHO, Glec 1.17(,7-4 1.2(,07-4 1.3577-4 1.4709-4 1. (,04(,-4 1 .7(,51-4 1.9(,12-4 2.20(,3-4 2.5215-4 2.9418-4 3.5301-4 4.412(,-4 5.8835-4 
11, 110L I-1T 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 28.%7 2&.%7 
CP, CAl! IG IIV-I 0.29% 0.2950 0.2907 0.28(,4 0.2820 0.2774 0.2723 0.2(,(,(, 0.2(,0(, 0.254(, 0.2492 0.2448 0.2422 
GA~1I1A 151 1.2971 1.3030 1.308'3 1.3151 1.3215 1.3285 1.33(,9 1 .34(,(, 1.3574 1.3(,88 1.37'3'3 1.38'33 1.3'352 
SON VEL, MI SEC 747.3 723.(, (,98.'3 (,73.0 (,45.9 (,17.5 587.7 5%.1 522.2 485.5 445.0 39'3.4 34(,.(, 

MOLE FRAC T I 01'15 
AR 0.00'123 0.00'123 0.00'123 0.00'123 O.00~23 0.00923 0.00923 0.00923 0.00923 0.00923 0.00'323 0.00923 0.00923 
CO2 0.02088 0.02088 0.02088 0.02n88 0.02088 0.02068 0.02098 0.02088 0.02088 0.02088 0.02088 0.02088 0.02088 
H2O 0.01%0 0.01%2 0.01%2 il.01C,;2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 0.01%2 
NO 0.00120 0.00072 0.0003-; J.OO020 0.00009 0.00003 0.00001 0.00000 O.llOOOO 0.00000 0.00000 0.00000 0.00000 
N2 0.772(,2 0.77287 0.77303 0.77313 0.77319 0.77321 0.77322 0.77323 0.77323 0.77323 0.77323 0.77323 0.77323 
OH 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 O.17b42 0.17(,&7 0.17&83 O. ; 7[,93 0.17&'19 0.17702 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 0.17703 

CASE: a 0/F=100.0000 F/A= 0.01000 PERCENT FUEL= 0.9901 PHI= 0.14&5 
P, An'l 1.0000 1.00uO I.OOGO 1.0eOO 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
P, PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14. i 14.7 14.7 14.7 14.7 14.7 
T, OEG f' 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38(,0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, GICC 1.2382-4 1 .29' 1-4 1.34&2-4 1.4042-4 1.4&57-4 1.5315-4 I . &02&-4 1.&798-4 I .7&44-4 1.857&-4 1.%10-4 2.07&4-4 2.20[,3-4 
I-I, I'IOL m 28.448 28.&04 28.721 28.80& 28.8&5 28.905 28.930 28.94& 28.95& 28.%1 28.%4 28.%& 28.%& 
CP, CALIIGllf,J O.b154 0.5503 0.493& 0.44&7 0.4094 0.3808 0.3593 0.3434 0.3315 0.3225 0.3153 0.3094 0.3042 
GAl11'1A lSI 1.1745 1.1836 1 . 1947 1.2072 1.2202 1.232'1 1.244& 1.2550 1.2&41 1.2720 1.2790 1.2854 1.2914 
SON VEL ,11/';[( 980.4 %3.8 948.3 933.3 918.4 903.1 887.1 870 .1 852.0 833.0 812.'1 792.0 770.1 

110LE F?AC T IONS 
AR 0.00'107 0.00'112 0.00'115 0.00918 O.0092n 0.00'121 0.00922 0.00922 0.00'123 0.00923 0.00923 0.00923 0.00923 
CO 0.00574 0.00408 0.00273 0.00172 0.00102 0.00057 0.00030 0.00014 0.00007 0.00003 0.0000 I 0.00000 0.00000 
CO2 0.01477 0.01&54 0.01797 0.01905 0.0197'1 0.02027 0.0205& 0.02072 0.02081 0.02085 0.02087 0.02088 0.02088 
H 0.002

'
3 0.00128 0.000/2 0.00039 0.00019 0.00009 0.00004 O.OOOO? 0.00001 0.00000 0.00000 0.00000 0.00000 

H02 0.000C'1 0.00001 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.000')0 0.00000 
H2 0.00%'1 0.00051 0.0003& 0.00024 0.00015 0.00009 0.00005 0.00003 0.00001 0.00001 0.00000 0.00000 0.00000 
H2O 0.01210 0.01373 0.01513 0.01&29 0.01723 0.017,)5 0.01849 0.01889 0.0191& 0.01'll5 0.01947 0.01954 0.0195'1 
IIG 0.03138 0.02779 0.02423 0.020JO 0.0175& 0.01455 0.01182 0.00'140 0.00729 0.0054'1 0.00401 0.00281 0.00189 
N0'! 0.00002 0.00002 0.00002 0.0000 ; 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
1'12 0.743&8 0.74%3 0.75454 0.75853 0.76173 0.7642'1 0.7G&33 0.7&797 0.7[,927 0.77032 0.77114 0.77178 0.77227 
0 0.02082 0.014tO 0.00922 0.00580 0.00351 0.00202 0.00111 0.00057 0.00028 0.00012 0.00005 0.00002 0.00001 
OH 0.01083 0.00899 0.00720 0.00557 0.0041& 0.00299 0.00207 0.00137 0.00087 0.000,,2 0.00030 0.00016 0.00008 
02 0.14877 0. 11:,421 0.1~871 0.1&241 0.1&54[, 0.1&7'15 0.1&'199 0.1/165 0.172,,9 0.174% 0.17491 0.175% 0.17&0& 



ADD H20lL I 

CASE= 0 O/F= 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI= O.2~31 
P, ATl1 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
P, PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 &00.0 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 ~80.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, Glee 3.5304-4 3.782&-4 4.073&-4 4.4130-4 4.8142-4 5.295&-4 5.8840-4 &.&1~5-4 7. %52-4 8.82&1-4 1.05'31-3 1 . 323~-3 1 . 7~42-3 
M, 110L fIT 28.%'3 28.%'3 28.%~ 28.970 28.~70 28.'370 28.%'1 28.%~ 28.%'3 28.'370 28.'370 28.~70 2'3.445 
CP, CALlIG lit: I 0.3045 0.3000 0.2'355 0.2'311 0.28&5 0.2818 0.27&4 0.2704 0.2&42 0.2579 0.2522 0.2474 0.7451 
GAMI1A [S[ 1.2909 1.2%5 1.3023 1.3083 1.3147 1.3218 1.3302 1.33'3'3 1.3508 1.3&:: 1.3737 1.3837 1.1878 
SON VoL ,MISEe 745.5 721.8 &97.1 &71.3 &44.3 &15.9 58&.2 554.7 520.'3 484. ,', 444.0 3'38.& 317.2 

1'10LE FRACTIONS 
AR 0.00'314 0.00'314 0.00~14 0.00Q'4 0.00'314 0.00'314 0.00914 0,00'314 0.00~14 o .OOS I,' .~ 10'314 0.00'314 0.00'314 
CO2 0.0410& 0.0410& 0.041% 0.041G& 0.0410& 0.0410& 0.0410& 0.0410& 0.0410& 0.04L,. ' .J410& 0.0410& 0.0410& 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0,00000 O.OOO( '.00000 0.00000 0.01&13 
H2O 0.03885 0.0388& 0.0388b 0.03887 0,03887 0,03887 0.03887 0.03887 0.03887 0.038&} 0.03887 0.03887 0.02273 
NO 0.00108 0.000&5 0.0003& 0.00018 a .00'J08 0.00003 0.00001 0,00000 0.00000 0.00000 0,00000 0.00000 0.00000 
N02 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.7&51E> 0.7&53'3 0.7&554 G.7&%3 0.7&%8 0.7&570 0.7&571 0.7&571 0.7&571 0.7&572 0.7&572 0.7&572 O. i&572 
OH 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.144&5 0.14488 0.14%3 0.14512 0.14517 0,14520 0.14521 0.14521 0.14521 0.14521 0.14521 0.14521 0.14521 

CASE= a O/F= 50.0000 F/A= 0.02000 PERCENT FUEL= 1.%08 PHI= 0,2'J31 
P, ATI1 2.0000 2,0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2,0000 
P, PSIA 29.4 2'J.4 2'3.4 2'3.4 2'3.4 2'J.4 2'3.4 2'3.4 2'3.4 29.4 2'3.4 2'3.4 29.4 
T, DEG K 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1')00.0 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2900.3 2780,3 2&00.3 2420.3 
RHO, G/CC 2.47'30-4 2,5841- 4 2.&'338-4 2.8094-4 2.'3321-4 3.063&-4 3.2055-4 3.35'J9-4 3.52'J0-4 3.7155-4 3,'J223-4 4.1532-4 4.412')-4 
M, MOL fIT 28.479 28,&2& 28.73& 28.81& 28.872 28.')10 28.'334 28.'J4'J 28,'J58 28.%3 28.%6 28.%8 28.%'3 
CP, CALIIG I If' I 0.&07'3 0.5458 0.4'Jl~ 0.,'4&4 0,410& 0.3832 0.3&27 0.3474 O.3~I;O 0.3272 0.3202 0.3144 0.30')2 
GAMMA [$1 1. 1"39 1.182'3 1.193, 1.2058 1.2183 1.2304 1.2414 1.2511 1.25')5 1.2&&'3 1.2735 1.27')5 1,2853 
SON VEL,I1/SEC 97'3.& %3.1 '347,& 'J32.& 917.& 'J02.1 885.9 8&8.7 850.5 831,3 811.2 7'J0. I 7&8.3 

110LE FRACTIONS 
AR O.OOB'!'3 0.00903 0.00'JU7 0.00')09 O.OO'JII 0.00')12 0.00')13 0,00914 0,00')14 0.00914 0.00'314 0.00~14 0,00'314 
CO 0.00,)?3 0.00&53 0.00431 0.0026'1 0.00!58 0.00088 0.0004& 0.00022 0.00010 0.00004 0.00002 0.00001 0.00000 
CO2 0.03104 0.03405 0.03&42 0.0381& 0.03'334 0.04010 0.040% 0.04081 0.040,)5 0.04101 0,04104 0.0410& 0.0410& 
H 0.002% 0.00120 0.000&7 0.00035 0.00018 0.00008 0.00004 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0,00002 0.00001 0.00031 0.00001 0.00001 0.00001 o.oooeo 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00128 0.00C91 0,000&2 0.00040 0.00025 0,00015 0.00008 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 
H2O 0.02')14 0.03143 0,03331 0,03482 0.035'J'J 0.03&88 0.03754 0.03801 0.03834 0.03855 0.038&') 0.03878 0.03882 
I,e 0.028% 0.02519 0.02190 0.0187b 0.01581 0.01310 0.010&4 0.0084& 0.00&% 0,004'J5 0.003GI 0.00254 0.00170 
N02 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
1<2 0.7384& 0.74402 0.7485'3 0.75228 0.75523 0.75757 O. 75~44 0.7&094 0.7&213 0,76,08 0.7&383 0.7&441 0.7&484 
0 0.01345 0.00907 0.00591 0.00372 0.00224 0.0012'3 0.00071 0,00037 0,00018 0.00008 0.00003 0.00001 0.00000 
OH 0.013')0 0.01091 0.008% 0.00b51 0.00480 0.00343 0.0023& 0.001% 0.000'38 0,0005~ 0,00034 0.00018 0.00009 
02 O. 12t.: 15 0.127&2 O. I 30&0 0.1331') 0.13543 0.13737 0.13903 0.14C42 O. I~ 159 0.14253 0,14329 0.14388 0.14433 



ADD H20lLJ 

CASE= 0 O/F= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.'3126 PHI= 0.43% 
P, ATl1 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44.1 44.1 44.1 44.1 44.1 44.1 44.1 44.1 44.1 44.1 44.1 44.1 44.1 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 '300.0 800.0 700.0 600.0 500.0 400.0 300.0 
T, OEG F 2240.3 2060.3 1880.3 1700.3 1520.3 1340.3 1160.3 980.3 800.3 620.3 440.3 260.3 80.3 
RHO, G/ce 7.0614-4 7.5658-4 8.1478-48.8268-4 9.6293-4 1.0592-3 1.176'3-3 1.3240-3 1.5132-3 1.7654-3 2.1184-3 2.6480-3 3.7038-3 
M, MOL WT 28.'372 28.972 28.972 28.'372 28.'372 28.972 28.'372 28.'372 28.972 28.972 28.'372 28.'372 30.3'32 
CP, CAlI1G1 IKI 0.3093 0.3048 0.3003 0.2'357 0.2'310 0.2860 0.2804 0.2742 0.26li 0.2612 0.2551 0.24'39 0.4993 
GAMMA lSI 1.2850 1.2904 1.2%1 1.3020 1.3084 1.3154 1.3238 1.3336 1.3445 1.3561 1.3678 I .3784 1.217& 
SON VEL,M/SEC 743.8 720.0 6"5.4 669.6 642.7 614.4 584.7 553.3 51".7 483.2 443.0 397.8 316.1 

110LE FRAC T IONS 
AR 0.00905 0.00905 0.00"05 0.00°05 0.00905 0.00905 0.00905 0.00905 0.00~05 0.00905 0.00905 0.00"05 0.00905 
CO2 0.06086 0.Ob086 0.0608b 0.06066 0.06086 0.0608b 0.06086 0.06086 0.06086 0.06086 0.06086 0.06086 0.06086 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.04673 
H2O 0.05772 0.05773 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.05774 0.01101 
NO 0.00095 0.00057 0.00031 O.OOOlb 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.75786 0.75800 0.758 1'3 0.75827 0.75831 0.75833 0.75834 0.75835 0.75835 0.75835 0.75835 0.75835 O. ·/5835 
OH 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.11351 0.11371 0.113b4 0.11392 0.11397 0.1 13"9 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 0.11400 

CASE= 0 O/F= 33.3333 F/A= 0.03000 PERCENT FUEL= 2.912b PHI= 0.43% 
P, ATM 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 
T, DEG K 2800.0 2700.0 2600.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1600.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 381;0.3 3b80.3 3'500.3 3320.3 3140.3 29,0.3 2780.3 2600.3 2420.3 
RHO, G/CC 4.%58-4 5.1740-4 5.3920-4 5.1;219-4 5.86&5-46.1288-4 6.4123-4 b.7208-4 7.0589-4 7.4317-4 7.8453-4 8.3072-4 8.8266-4 
11, MOL W! 28.524 28.658 28.75'3 28.832 28.883 28.917 28.939 28.953 28.%2 28.%b 28.%'3 28.971 28.971 
CP, CALtlGI In 0.592b 0.534& 0.483" 0.4418 0.4086 0.3831 0.3641 0.3500 0.33"4 0.3312 0.324& 0.3190 0.3140 
GAHI1A lSI 1.1'4" 1 . 1839 1 .1'145 1 .2062 1 .2180 1 .22"3 1 .23"4 1.2483 1.2560 1.2627 1.2&88 1.2744 1.27"l7 
SON VEL, 111 SEC "79.2 %3.0 "47.6 "32.5 917.3 901.6 885.1 %7.& 84'3.2 829.8 809.6 788.5 76&.& 

110LE FRAC! IONS 
AR 0.00891 0.008% 0.008~9 0.00"01 0.00"03 0.00904 0.00"04 0.00"05 0.00905 0.00"05 0.00905 0.00'305 0.00905 
CO 0.011:3 0.00797 0.00521 0.00323 0.0018'3 0.00105 0.00054 0.0002& 0.00012 0.00005 0.00002 0.00001 0.00000 
CO2 0.04839 0.05223 0.05520 0.05733 0.05878 0.05"70 0.0&025 0.0&055 0.06072 0.0&080 0.Ob083 0.0&085 0.0&085 
H 0.001 &5 0.000% 0.00053 0.00028 0.00014 0.00006 0.00003 0.00001 0.00000 0.00000 O.~OOOO 0.00000 0.00000 
H02 0.00003 0.00002 0.00002 O.OOOJI 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.001b5 0.00115 0.00077 0.00049 0.00030 0.00018 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 
H2O 0.04751 0.05002 0.05204 0.05362 0.05484 0.05575 0.05642 0.0568" 0.05722 0.05743 0.05757 0.057&5 0.05770 
NO 0.02541 0.02231 0.01"34 0.01&54 0.013") 0.01153 0.00'337 0.00745 0.00578 0.0043b 0.00318 0.OO~24 0.00150 
N02 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 o,oonol 0.00001 
1-12 0.733"0 0.738% 0.74)10 0.74&41 0.74"05 0.75114 0.75280 0.75412 0.75518 0.75&02 0.75668 0.75719 0.75758 
a 0.0084" 0.J0570 0.00371 0.00233 0.00140 0.00081 0.00044 0.00023 0.00011 0.00005 0.00002 0.00001 0.00000 
OH 0.01369 0.010'31 0.00847 0.00&40 0.004&9 0.00333 0.0022" 0.00151 0.000"5 0.00057 0.00032 0.00017 0.00008 
02 0.09883 0.10080 0.102f,2 0.10432 0.10592 0.10739 0.10870 0.IO~85 0.1:083 0.lllb5 0.11231 O. I 1283 O. I 1)22 



L 

ADD H2011l 

CASE= 0 O/F= 25.0600 F/A= 0.04000 PERCENT FUEL = 3.8462 PHI= 0.5862 
p. ATI1 6.0000 6.0000 6.0000 6.0000 6.0000 6.0000 6.0000 6.0000 6.0000 6.0000 6.0000 6.0000 6.0000 
p. PSIA 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 
T. DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 600.0 500.0 400.0 300.0 
T. DEG F 2240.3 20,,0.3 1880.3 1700.3 1520.3 1340.3 1160.3 980.3 800.3 620.3 440.3 260.3 80.3 
RHO. G/CC 1.4124-3 1.5133-3 1.6297-3 1.7655-3 1.9260-3 2.1186-3 2.3540-3 2.6483-3 3.0266-3 3.5310-3 4.2372-3 5.2%5-3 7.6008-3 
M. MOL fIT 28.974 28.974 28.974 28.974 28.974 28.974 28.974 28.974 28.974 28.974 28.974 28.974 31.185 
CPo CAlIlGllKI 0.3139 0.3094 0.3049 0.3002 0.2954 0.2902 0.2843 0.2779 0.2712 0.2644 0.2580 0.2523 0.3873 
GAt111A lSI 1.27% 1.2848 1.2902 1.2%1 1.3024 1.3095 1.3179 1.3276 1.3386 1.3503 1.3622 1.3733 1.2409 
SQf; VEL. M/SEC 742.2 718.4 693.8 668.1 641.2 613.0 583.4 552.1 518.5 482.2 442.1 397.0 315.0 

MOLE FRACTIONS 
AR 0.00897 0.00897 0.00897 0.00P'l7 0.00897 0.008'17 0.00897 0.00897 0.00897 0.00897 0.00897 0.00897 0.00897 
CO2 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 0.08027 
H20 III 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.07089 
H2O 0.07623 0.07b25 0.071>2':> 0.07625 o .07b25 0.07625 0.07625 0.07625 0.07625 0.07625 0.071025 0.07625 0.00537 
NO 0.00081 0.00048 0.00027 0.00013 0.0000& 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
flO2 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
fl2 0.75070 0.75087 0.75099 0.75105 0.75109 0.75111 0.75112 0.75112 0.75112 0.75112 0.75112 0.75112 0.6112 
OH 0.00004 0.00001 O.OO~OO 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.08297 0.08314 0.083:"5 0.08332 0.08336 0.08338 0.08338 0.08339 0.08339 0.08339 0.08339 0.08339 0.08339 

CASE: 0 O/F= 25.0000 F/A= 0.04000 PERCENT FUEL= 1.8462 PHI = 0.5862 
p. AHI 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 10.000 
p. PSIA 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 147.0 
T. DEG K 2800.0 2700.0 2600.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1600.0 
T. DEG F 4580.3 4400.3 4220.3 4040.3 3860.3 3&80.3 3500.3 3320.3 3140.3 29,0.3 2780.3 2600.3 2420.3 
RHO. Gice 1 .2449-3 1.2%1-3 1.3499-3 1.4068-3 1.4676-3 1.5329-3 1.0035-3 1.6805-3 1 .7b50-3 1.8581-3 1.%15-3 2.0770-3 2.20&9-3 
11. 110L WT 28 . .,02 28.715 28.799 28.8&0 28.902 28."130 28.948 28.959 28.%& 28.970 28.972 28.973 28.974 
CPo CALIIGIIK I 0.5583 0.5081 0.4645 0.428& 0.4004 0.3788 0.3&27 0.3507 0.3415 0.3343 0.3284 0.3232 0.3184 
GAM11A lSI I. 1"95 1.1885 1.1988 1.2097 1.2204 I .2304 1.2392 1.24&8 1.2535 1.2593 1.2&47 1.2b97 1.2747 
SON VEL.11/SEC 979.8 %3.9 948.& 933.4 918.0 901.8 884.9 867.0 848.3 828.7 808.3 787.0 765.0 

t10LE FRACT IONS 
AR 0.00885 0.00889 0.008~1 0.00893 0.00894 0.00895 0.008% 0.008% 0.008% 0.00897 0.00897 0.00897 0.00897 
CO o.ollel 0.00805 0.00522 0.00321 0.00187 0.00103 0.00053 0.0002b 0.00012 0.00005 0.00002 a .0000 I 0.00000 
CO2 0.Ob743 0.07150 0.07457 0.07675 0.07820 0.07912 0.07%7 0.07997 0.08013 0.08021 0.08025 0.0802& 0.08027 
H O.OOIOb 0.000&1 0.00034 0.00018 0.00009 0.00004 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00003 0.00003 0.00002 0.000J2 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.00171 0.00118 0.00078 0.00050 0.00030 0.00017 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 
H2O 0.0&702 0.0&934 0.07119 0.072b3 0.07371 0.07452 0.07511 0.07552 0.07580 0.07599 0.07b10 0.07b18 0.07&22 
NO 0.02180 0.01905 0.01&47 0.01405 0.01183 0.00979 0.007% 0.00633 0.00491 0,00371 0.00271 0.00190 0.00128 
N02 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 
,..2 0.730% 0.73485 0.73833 0.74110 0.74331 0.74505 0.74644 0,74755 0.74843 0.74914 0.74<.170 0.75014 0.7504& 
0 0.00462 0.0(,309 0.00200 0.00125 0,0001E> 0.00044 0.00024 0.00012 0,000% 0.00003 0.00001 0.00000 0,00000 
OH 0.01199 0.0)94& 0.00 728 0.00547 0.003'l9 0,00283 0.00194 0.00128 0.00080 0.00048 0.00027 0.00014 0,00007 
02 0.07309 o .C·/393 0.07487 0.07590 0,076% 0.07802 0.07902 0.07~'l3 0.00073 0,08140 0.081,)5 0.08239 0.08272 



ADD H2011l 

CASE= 0 O/F= 20.0000 F/A= 0.05000 PERCENT FUEL= 4.7E.19 PHI= 0.7327 
P, ATl1 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 15.000 
P, PSIA 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 220.4 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 E.OO.O 500.0 400.0 300.0 
T, OEG F 2240.3 20E.0.3 1880.3 1700.3 1520.3 1340.3 1 lE.O . 3 980.3 800.3 E.20.3 440.3 2E.0.3 80.3 
RHO, GICC 3.5313-3 3.783E.-3 4.074E.-3 4.4142-3 4.8154-3 5.2970-3 5.8855-3 E..E.212-3 7.%71-3 8.8283-3 1.0594-2 1.3242-2 1 .9452-2 
M, 110L WT 28.977 28.977 28.977 28.977 28.9]7 28.977 28.977 28.977 28.977 28.977 28.977 28.977 31.924 
CP, CAlli Gil K I 0.3183 0.3139 0.3094 0.3047 0.2997 0.2943 0.2882 0.281E. 0.274E. 0.2E.75 0.2E.08 0.2547 0.32E.4 
GAI111A lSI 1.274E. 1.2795 1.2848 1.2905 1.2%8 1.3·)38 1.3122 1.3220 1.3329 1 .3447 1.3%8 1.3E.84 1.25E.7 
SON VEL,M/SEC 740.7 71E..9 b92.3 E.bE..E. E.39.8 ,,11.& 582. I 550.9 517.4 481.2 441.2 3%.3 313.4 

MOLE FRACT IONS 
AR 0.00888 0.00888 0.00888 0.00P8e 0.00888 0.00868 0.00898 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 
CO2 0.09932 0.09932 0.09932 0.09'132 0.09~32 0.09932 0.09932 0.09932 0.09932 0.09932 0.09932 0.09932 0.09932 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.llOOOO 0.00000 0.00000 0.00000 0.09232 
H2O 0.09440 0.09441 0.09441 0.09442 0.09442 0.09442 0.09442 0.09442 0.09442 0.09442 0.09442 0.09442 0.00210 
NO 0.000E.5 0.00039 0.00021 0.00011 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N02 0.00001 0.00001 0.C0000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.74370 0.74383 0.74392 0.74397 0.74400 0.74402 0.74402 0.74403 0.74403 0.74403 0.74403 0.74403 O. i4403 
OH 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
02 0.05302 0.05315 0.053;'4 0.05330 0.05333 0.05334 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 0.05335 

CASE= 0 O/F= 20.0000 F/A= 0.05000 PERCENT FUEL= 4 .7E. I 9 PHI= 0.7327 
P, A Tl1 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 20.000 
P, PSIA 293.9 293.9 293.9 293.9 293.9 293.9 293.9 293.9 293.9 293.9 293.9 293.9 293. 'l 
T, OEG f: 2800.0 2700.0 2E.00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 lE.OO.O 
T, OEG F 4580.3 4400.3 4220.3 4040.3 3800.3 3,,80.3 3500.3 3320.3 3140.3 29~0.3 2780.3 2000.3 2420.3 
RHO, Glee 2.4922-3 2.5940-3 2.7012-32.8148-3 2.93E.0-3 3.0E.&4-3 3.2077-3 3.3E.1E.-3 3.5304-3 3.71E.7-3 3.9234-3 4.1544-3 4.4141-3 
M, 110L WT 28.&31 28.73E. 28.815 28.072 28.911 28.937 28.953 28.%3 28.%9 28.973 28.975 28.97E. 28.977 
CP, CALI' G I I K I 0.5490 0.5010 0.4598 0.4258 0.3989 0.378E. 0.3E.3b 0.3525 0.344 I 0.3375 0.3320 0.3272 0.3227 
GAr1f1A (51 1.180E. 1.1895 1.1CjQS 1.2101 1.2204 1.2297 1 .237') 1.2449 1.2508 1.2%1 1.2E.09 1.2b55 1.2700 
SON VEL,I1/SEC 979.8 %4.0 948.b 933.4 917.8 901.5 884.3 8bE..3 847.3 827.E. 807.0 785.7 7&3.& 

f10LE FRACT IONS 
AR 0.00878 0.00881 0.008B3 0.00885 0.0088" 0.00887 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 0.00888 
CO 0.01305 0.00890 0.0057b 0.00354 0.0020b 0.00113 0.00059 0.00028 0.00013 0.00005 0.00002 0.00001 0.00000 
(02 0.08509 0.08%0 0.09301 0.09542 O. 09704 0.09805 0.098E.5 0,098'19 0.0'1917 0.0992" 0.09930 0.0'1931 0.09932 
H 0.00080 0.0004b 0.00025 0.00013 O,OOOOE. 0.00003 0.00001 0,00001 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00003 0.00002 0.00002 0.000J2 0.00001 0.00001 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0,00000 
H2 0.00192 0.00132 0.00087 0.00055 0.00033 0.00019 0.00011 0.00005 0,00003 0.00001 0.00000 0.00000 0.00000 
H2O 0.08583 0.0880" 0.08981 0.09115 0.09215 0.0'3289 0.09341 0,0'3378 0,09403 0.0'3419 0.09429 0.09435 0.09438 
1m 0.017% 0.01524 0.01310 0.01115 0.00'137 O. 00775 0.0%30 0.00502 0.00390 0.00294 0.00215 0.00151 0.00102 
N02 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 
N2 0.72,,35 0.73021 0,73330 0.73574 0,7371,3 0.73911 0.7402E. 0.7411E. 0.74188 0.74245 0.742'30 0.74324 0.74351 
0 0.002&4 0.00175 0.00113 0.U0071 0.00043 0.00025 0.00013 0,00007 0.00003 0.00002 0.00001 0.00000 ~.OOOOO 
OH 0.0102& 0.00803 0.00£,15 0.004,,0 0.00335 0.00237 O.OOI~2 0.00107 0.000,,7 0.00040 0.00023 0.00012 0.0000" 
02 0.0·17b9 0.04759 0.04774 0.04813 0.048&8 0.04933 0.05001 0.05CE.7 0.OS127 0.05178 0.05221 0.052% 0.05282 



ADD H20lLl 

CASE= 0 O/F: Ib.bbb7 F I A: 0.0[,000 PERCENT FUEL: 5.[,[,04 PHI: 0.8792 
3'0.000 p. ATl1 30.001} 30 .000 30 .000 30.000 30.000 30.000 30.000 30. 000 30.000 30.000 30.000 30.000 

P. PSIA 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.9 440.q 440.q 440.q 440.q 
T. OEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 qOO.O 800.0 700.0 [,00.0 500.0 400.,0 300.0 
T. OEG F 2240.3 20[,0.3 1880.3 1700.3 1520.3 1340.3 11[,0.3 q80.3 800.3 [,20.3 440.3 2[,0.3 80.3 
RHO. Glee 7.0(,32-3 7.%77-3 8.14q9-38.82qO-3 q.631['-3 1.0595-2 1.1772-2 1.3244-2 1.5135-2 1.7658-2 2.llqO-2 2.7502-2 3.q735-2 
M. 110L WT 28."79 28.,,7" 28."79 28.97Q 28.979 28.979 28.979 28.979 28."79 28.979 28.97Q 30.090 32.b05 
CPo CAlIlGllKI 0.3225 0.3182 0.3137 0.308Q 0.3038 0.2983 0.2920 0.2851 0.2779 0.2706 0.2635 1.0710 0.311Q 
GAr111A 151 1.2701 1.2747 1.2797 1.2853 1.2915 1.2Q85 1.3069 1.3166 1.327& 1.3394 1.3517 1.1981 1.253& 
SON VEL.11/5EC 73".3 715.6 bQO.Q 6&5.2 638.4 &10.4 580.9 549.7 516.4 480.2 440.4 363. Q 30Q.7 

MOLE FRACT IONS 
AR 0.00880 0.00880 0.00880 O.OOP'lO 0.00880 0.00880 0.00890 0.00880 0.00880 0.00880 0.00880 0.00880 0.00880 
CO2 0.11801 0.11802 0.11802 0.118G2 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 0.11802 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.03&')1 0.11121 
H2O 0.11223 0.11224 0.11224 O. I 1224 0.11224 0.11224 0.11224 0.11224 O. I 1224 0.11224 0.11224 0.07533 0.00103 
NO 0.00043 0.0002& 0.00014 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.73(,85 0.73&Q4 0.73700 0.73703 0.73705 0.73706 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 0.73707 
OH 0.00002 0.00001 0.00001} 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0,00000 O.VOOOO 
02 0.02365 0.02374 0.02380 0.02384 0.02386 0.02387 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 0.02388 

CASE: a O/F: 1&.b667 F/A: 0.06000 PERCENT FUEL: 5.6604 PHI: 0.8792 
p. A 111 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.000 40.0')0 40.000 40.000 40.000 40 .000 
p. PSIA 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 587.8 
T. DEG " 2800.0 2700.0 2600.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1900.0 1800.0 1700.0 1[,00.0 
T. DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO. G/CC 4.Q844-3 5.1878-3 5.4024-3 5.6298-3 5.8726-3 &.133&-3 &.41&1-3 &.7240-3 7.0&1[,-3 7.4311-3 7.847&-3 8.3094-3 8.8289-3 
11. ~10L WT 28.b30 28.735 28,815 28.873 28.Q13 28.940 28.957 28.%7 28.973 28.97& 28.978 28.978 28.Q79 
CPo CALIIGllf: I 0.54&& 0.5033 0.4[,37 0.4295 0.4019 0.3808 0.3&54 0.3544 0.34&3 0.3402 0.3352 0.3308 0.32&& 
GAt'1!'IA lSI 1.1805 1.188& 1.1981 1.2084 1.2188 1.2282 I .23&4 I .243 I 1.2487 1.2534 1.2577 1.2618 1.2&59 
SON VEL .11/5EC 979.7 %3.b Q48. I Q32.7 917. I 900.9 883.7 865.b 84&.6 82&.& 805.9 784.5 7&2.3 

110LE FRACTIONS 
AR 0.008&Q 0.00873 0.00875 0.00877 0.00878 0.0087Q 0.00879 0.00880 0.00880 0.00880 0.00880 0.00880 0.00880 
CO 0.01552 0.01079 0.00711 0.00443 0.002[,0 0.00144 0.00075 0.0003& O.OOOlb 0.00007 0.00002 0.00001 0.00000 
CO2 0.101C8 0.10&23 0.11023 0.11315 0.11515 0.11&42 0,11718 0.117&0 0.11783 0.11793 0.11798 0.11800 0.11801 
H 0.000&.1 o .0003b 0.00020 0.00010 0.00005 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H02 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0,00001 0.00000 0.00000 0.00000 0,00000 0.00000 0.00000 
H2 0.00?~3 0.001b3 0.00109 0.000"0 0.00043 0.00025 0,00014 0.00007 0.00003 0.00002 0.00001 0.00000 0.00000 
H2O O. 10424 O.10&3Q O. 10807 0.IOQ34 0.11027 O. 11094 0.11140 0.11172 O. I11Q] 0.1120& 0.11214 0,11219 0.11222 
NO 0.01237 0,01050 0.00887 0.00745 0.00&20 0.00511 0.00415 0.00331 0.00257 0.001% 0.00142 0,00100 0.000&7 
N02 0.00002 0.0000 I 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 
1-12 0.72201 0.72559 0.72844 0.730&4 0.73229 0.73351 0.73441 0,7350Q 0.735&1 0.73&01 0.73&31 0,73&54 0.73b72 
0 0.00132 0.00081, 0.00054 0.00033 0.00020 O. 000 1/ O.OOOOb 0.00003 0,00002 0.00001 0.00000 0,00000 0.00000 
OH 0.007']9 0.00b17 0.00467 0.00346 0.00251 0.00177 0,00121 0,00080 0.00050 0.00030 0.00017 0.00009 0.00004 
02 0.02380 0.02273 0.02200 0.021bO 0,02150 0.021b2 0.02188 0.02220 0.02254 0.02285 0,02313 0.02335 0.02352 



ADO H20111 
ADO CISl 

CASE= 0 O/F: 14.&540 F/A= 0.0&824 PERCENT FUEL: &.3882 PHI= 1.0000 
P, ATI1 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 50.000 
P, PSIA 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 734.8 
T, OEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 ~OO.O 800.0 700.0 &00.0 500.0 400.0 300.0 
T, OEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 ~80.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, G/CC 1.1773-2 1.2&14-2 I .3584-2 1.471&-2 1.6054-2 I .765~-2 I .~621-2 2.2074-2 2.5227-2 2.9432-2 3.5318-2 4.817~-2 &.73%-2 
f1, MOL WT 28.'181 28.'181 28.981 28.'l81 28.~81 28.981 28.'l81 28.'l81 28.981 28.'l81 28.981 31.&27 33.1&2 
CP, CALlIGIIKI 0.32% 0.3213 O. 31&~ 0.3122 0.3071 0.3015 0.2~51 0.2880 0.2806 0.2731 0.2&58 0.730& 0.3095 
GAf1MA 1$1 1.2670 1.2714 1.2762 1.2815 1.2875 1.2944 1.3027 1.3124 1.3234 1.3353 1.3477 1.2017 1.24&4 
SON VEL,I1/SEC 738.4 714.& &8'l.~ &&4.2 &37.4 &0'1.4 580.0 548.8 515.5 47~.4 43~.7 355.5 30&.2 

MOLE FRACT IONS 
AR 0.00873 0.00873 0.00873 0.00573 0.00873 0.00873 0.00873 0.00873 0.00873 O. 00873 0.00873 0.00873 0.00873 
CO 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
CO2 0.13313 0.13315 0.133110 0.1331& 0.1331& 0.1331& 0.13316 0.13316 0.1331& 0.1331& 0.1331& 0.13316 0.13316 
H2 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
"I20111 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.083&7 0.12&07 
H2O 0.126&7 0.12&107 0.12&&9 0.12&&8 0.12&&8 0.12&&8 0.12b&8 0.12&68 0.12&68 0.12&&8 0.12&68 0.04301 O.QOObl 
NO 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.73141 0.73142 0.731,3 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 0.73143 
02 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 ". ')0000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

CASE: 0 O/F= 14.2857 F/A= 0.07000 PERCENT FUEL= 10.5421 PHI= 1.0258 
P, ATl1 0.5000 0.5000 0.5000 0.5000 0.5000 0.5COO 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 
P, PSIA 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
T, OEG t: 2800.0 2700.0 2600 .0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 I~JO.O 1800.0 1700.0 1&00.0 
T, OEG F 4580.3 4400.3 4220.3 4040.3 3800.3 3680.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/ce 5.8828-5 (,.1'1510-5 &.5190-5 h.8511-5 7. 1~&8-5 7.5580-5 7.~383-5 8.3422-5 8.7751-5 9.2444-5 ~.7&05-5 1.0335-4 I .0'l82-4 
M, 110L lIT 27.032 27.453 27.812 28.10'l 28.34& 28.52~ 28.&&1 28.750 28.802 28.825 28.833 28.835 28.83& 
cp, CAllI G I I K I I. I )~8 1.0197 O. ~O4& 0.7958 0.&~50 0.b043 0.5250 0.45&5 0.3~88 0.35~4 0.3414 0.3340 0.3298 
GAf1f1A lSI I . 1340 I. 135~ 1.13% 1 • 1454 1.1538 1.1&53 1.1800 I .1~85 1.2209 1.2421 1.2544 1.2&03 1.2&43 
SON VEL,1-I/SEC 988.2 %3.8 '141. I 920.3 90 1.3 883.8 8&7.8 853. I 83~.(' 825.0 80('.~ 78&.0 ]b3.7 

MOLE FRACTIOIlS 
A'l 0.00813 0.0082& 0.00837 0.0084& 0.00853 0.00858 0.008b2 0.008&5 0.008&& 0.008&7 0.008&7 C.008(,7 0,008b7 
CO 0.07243 0.Ob198 0.05104 0.04042 0.03085 0.02285 0.01&&& 0.01232 0.00973 0.00853 0.0080& 0,00780 0.007% 
CO2 0.0547& 0.0&71~ o .07~82 0.09184 0.10252 0.11138 0.11820 O. 122% 0.12579 0.12710 0.127bO 0.12787 0.12812 
.1 0.01481 0.00924 0.00553 0.003'& 0.00173 O.OOO~I 0.0004& 0.00022 0.00011 0.00005 0.00002 0.00001 0.00000 
H02 0.00001 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.01&58 0.01338 0.01048 0.00801 0.00&01 0.0044& 0.00333 0.002510 0.00215 0.00203 0.00211 0.00227 0.00250 
H2O 0.OS5~7 0.0%1'1 0.10472 0.111% 0.11&84 0.1207& 0.12354 0.12537 0.12&41 0.12&84 0.12&90 0.12&78 0.12&58 
NO 0.01241 O.OIOOb 0.00783 0.00582 0.00411 0.00272 0.0010& 0.00090 0.00041 0.00015 0.00004 0.00001 0.00000 
1-12 0.&74'12 0.&8&70 0.b%85 0.70534 0.71218 0.7174& 0.72134 0.723% 0.72552 0.72&23 0.72&47 0.72654 0.72&5& 
a 0.01223 0.00754 0.00438 0.00238 0.00120 0.00055 0,00023 0.00008 0.00002 0.00000 0.00000 0.00000 0.00000 
OH 0.02211 0.01740 0.0130b 0.00'l33 0.00&33 0.00405 0.00242 0.00 132 0.000&4 0.0002& O.OOOO~ 0.00003 0.00001 
02 0.02%4 0.02205 0.017'12 0.013&7 0.00%9 0.00b26 0.0035& 0.001&7 0.00057 0.or013 0,00002 0.00000 0.00000 



ADD LlSI 
ADD H20lLI 

CASE: a O/F: 12.5000 F/A: 0.08000 Pt:RCENT FUEL: 7.4074 PHI: 1.1723 
P. ATM 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
p. PSIA 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 14.7 
T. DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 1;00.0 500.0 400.0 300.0 
T. DEG F 2240.3 201;0.3 1880.3 1700.3 1520.3 1340.3 11&0.1 980.3 800.3 1;20.3 440.3 21;0.3 80.3 
RHO. G/ec 2.2781;-4 2.4413-4 2.1;291-4 2.8482-4 3.1071-4 3.4179-4 3.7977-4 4.2773-4 4.9508-4 5.8531-4 7.0571;-4 8.8298-4 1.3321-3 
11. MOL WT 28.04r, 28.04r, 28.041; 28.04& 28.04& 28.04& 28.047 28.078 28.437 28.817 28.9% 28.982 32.792 
CP. CAlIIGllf:1 0.3338 0.3313 0.3289 0.32&& 0.3245 0.322& 0.3213 0.3%4 0.4470 0.3502 0.2893 0.21;8& 0.9785 
GAMMA lSI 1.2&95 1.2720 1.274& 1.2771 1.2794 1.2815 1.2835 1.2&&2 1 .2337 1.2738 1.3188 1.343& 1.14% 
SON VEL.M/SEC 751.3 72&.& 700.9 &74.0 &45.9 &1&.4 585.2 547.7 502.5 4G'l.& 435.1 392.7 295.7 

MOLE FRACTIONS 
AR 0.0083& 0.0083r, 0.0083& 0.0053r, 0.0083& 0.0083& 0.0083& 0.00837 0.00848 0.008% 0.00852 0.00844 0.0083& 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00317 0.0127& 0.02232 0.03225 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00000 0.00001 0.00057 0.00&% 0.01210 0.00%3 0.0051& 0.0000& 
CO 0.04458 0.04259 0.04013 0.03708 0.03328 0.02858 0.02284 0.01%4 0.00497 0.00048 0.00001 0.00000 0.00000 
CO2 0.10480 0.10&79 0.10925 O. i 1229 0.11&09 0.12080 0.12&52 0.13334 0.13954 0.13725 0.12985 0.12344 0.11709 
H2 0.02015 0.02214 0.024&0 G .027b5 0.03144 0.03&14 0.04182 0.04&8& 0.03277 0.01101 0.00189 0.00013 O.VOOOO 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.11240 
H2O 0.12200 0.12001 0.117S5 0.11450 0.11071 0.10bOO 0.10029 0.09428 0.09738 0.11032 0.12371 0.13317 0.02%5 
NH3 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00001 0.00003 0.00005 0.00004 0.00002 0.00001 0.00000 
N2 0.70011 0.70012 0.70012 0.70012 0.70012 0.70012 0.70014 0.70091 0.709% 0.71707 0.713LO 0.70734 0.70020 

CASE: 0 O/F: 12.5000 F/A: 0.08000 PERCENT FUEL: 7.4074 PHI: 1.1723 
P. ATt1 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 1.5000 
p. PSIA 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 
T. DEG ~ 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 1'l00.0 1800.0 1700.0 1&00.0 
T. DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO. Gice 1.7751-4 1 .85'18-4 1.94&8-4 2.03&0-4 2.1282-4 2.2250-4 2.3284-4 2.4404-4 2.5&29-4 2.r,981-4 2.8481-4 3.0157-4 >.2042-4 
11. MOL fIT 27. '8~ 27.470 27.&8'l 27.844 27.941 27.995 28.022 28.035 28.041 28.044 28.045 28.045 28.04& 
CP. CALlIGI If: 1 0.~038 0.7~2& 0.(,785 0.%84 0.47&8 0.4148 0.37% 0.3&11 0.3512 O. J455 0.34 ;8 0.3389 0.33&3 
GAMI'IA 151 1.1455 1.1515 1.1& 17 1.1778 1.1992 1.2207 1.2373 1.247'l 1.2545 1.2587 1.2&18 1.2&45 1.2&70 
SON VEL .1115[( 9'10.4 ~70. 1 952.~ 937.7 925.4 ~13 .2 898.7 881.& 8r,2.5 842.1 820.& 798.3 775.2 

110LE FRAClIOIIS 
AR 0.00810 0.00819 0.00825 0.00830 0.00833 0.00834 0.00835 0.0083& 0.0083(, 0.0083& 0.008% 0.0083& o .0083( 
CO 0.07<135 0.07132 0.0&428 0.05888 0.05535 0.05329 0.05208 0.05122 0.05045 0.04%2 0.04%8 0.04755 0.04b21 
CO2 0.Ob54& 0.0749'l 0.08320 0.089:2 0.0~347 0.0~581 0.09717 0.09810 0.09890 0.09974 0.10070 0.10182 0.1031(, 
H 0.00913 0.00591 0.0037& 0.0023& 0.0014& 0.00089 0.00052 0.00030 0.0001& 0.00008 0.00004 0.00002 0.00001 
H02 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
H2 0.01890 0.01&42 0.01454 0.0133& 0.01283 0.01282 0.01313 0.013r,5 0.01431 0.01510 0.01r,05 0.01717 0.01852 
H2O 0.10r,91 0.1144& 0.12024 0.12427 0.12&70 0.127QO 0.12827 0.12813 0.127b7 0.12&97 0.12(,07 0.12497 0.123&3 
NO 0.00782 0.005&2 0.00372 0.00223 0.0011~ 0.00057 0.00025 0.00010 0.00003 0.00001 0.00000 0.00000 0.00000 
N2 0.&7483 0.b82'l4 0.&8935 0.b9397 0.&%91 0.(,98% 0.&9939 0.&997') 0.r,9990 0.7000& 0.70009 0.70011 0.70011 
0 0.00445 0.00244 0.00121 0.00053 0.00020 0.00007 0.00002 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.01487 0.01080 0.00735 O.004b5 0.00271 0.0014& 0.00073 0.00034 0.00014 O.OOOOb c, .OOOOJ 0.00001 0.00000 
02 0.01018 0.00r,92 0.0040') 0.00204 0.00083 0.000~8 0.00008 0.00002 O.vOOOO 0.00000 0.00000 0.00000 0.00000 



ADD e(si 
ADD H20lLI 

eASE, 0 OIF, 11.1111 FIA, O.O~OOO PERCENT FUEL= 8.25&~ PHI, I . 318~ 
P. ATi'1 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
p. PSIA 2~.4 29.4 29.4 29.4 29.4 2'3.4 29.4 2'3.4 2'3.4 29.4 2~,4 2'3.4 2'1.4 
T, DEG K 1500.0 1400.0 1300.0 1200.0 1100.0 1000.0 900.0 800.0 700.0 bOO.O 500.0 400.0 300.0 
T, DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 980.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, Glee 4.4378-4 4.7547-4 5.1205-45.5472-4 &.0515-4 &.G570-4 7.4049-4 8. 4G22-4 9.92&5-4 I . 1721-3 I .41 I ~-3 1.7&&1-3 2.7&72-3 
1'1. MOL WT 27.311 27.311 27.311 27.311 27.311 27.313 27.343 27.775 28.50'1 28.853 28.%4 28.985 3'I.OGO 
CPo CALIIGllr, I 0.3404 0.3385 0.33&'3 0.335& 0.3350 0.33&4 0.3757 0.G041 0.4G3~ O. 33~5 0.28% 0.271~ 0.&2~'l 
GAI1MA 151 1.2719 1.2738 1.2755 1.27&8 1.277& 1.27&8 1.2577 1.1%4 1.225& 1.2785 1.31&& I .3378 1.1&52 
SON VEL,I1/SEC 71;2. I 73&.8 710.5 &83.0 b54.1 &23.4 58&.7 535.3 500.2 470.2 434.7 3~1 .8 2'12. I 

I·IOLF. FRACT IONS 
AR 0.0080& 0.0080(, 0.0080& 0.008C(' 0.0080& 0.00807 0.00807 0.00820 0.00830 0.00831 0.0082& 0.00817 0.00807 
CISI 0.00000 0.00000 0.00000 O.OOOOj 0.00000 0.00000 0.00000 0.00000 0.01387 0.02429 0.03440 0.04538 0.05775 
CH4 0.00000 0.00000 O.OOOOU 0.00000 0.00000 0.00002 0.00057 0.0084(, 0.014(,5 0.0153& 0.01200 0.00(,55 0.00002 
CO 0.07(,11 0.07309 0.0&942 0.0&4~2 0.05~37 0.05248 0.04325 0.023% 0.00401 0.00032 0.00001 0.00000 0.00000 
CO2 0.08GOI o .08~03 0.09270 0.J)971~ 0.10274 0.10%2 0.1I84~ 0.13285 O. 13434 0.12712 O. 11~59 0.11231 0.10435 
H2 O.03~4b 0.04248 0.04G15 G.050&4 0.05& 18 0.0(,298 0.07013 0.OG003 0.02850 0.008&7 0.00147 0.00010 0.00000 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.14038 
H2O 0.11484 0.11182 0.108,5 0.103(:,5 0.0~811 0.0~12& 0.0831& 0.07987 0.10092 0.119% 0.13248 0.14311 0.013~0 
NH3 0.00000 0.00000 0.00000 0.00000 0.00001 0.00002 0.00004 0.0000; 0.00008 0.0000& 0.00003 0.00001 0.00000 
N2 0.[,7552 O.b7552 O.b7552 0.&7552 0.&7553 0.&755& 0.&7&30 0.G8&% 0.b~533 0.&%29 0.GCJ174 0.&8438 0.&7554 

CASE, a OIF, 11.1111 F/A= O.O~OOO PERCENT FUEL= 8.25&9 PHI= 1.318CJ 
p. A T11 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 
P, PSIA 44. I 44. I 44. I 44. I 44. I 44. I 44.1 44. I 44. I 14. I 44. I 44. I 44. I 
T, DEG r: 2800.0 2700.0 2&00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 I~OO.O 1800.0 1700.0 1[,00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO. G/f.[ j .511<1-4 3.[,&34-4 3.8191-4 3.9814-4 4.1531-4 .1.3372-4 4.53&4-4 4.7535-4 4.~CJI~-4 5.2549-4 5.5471-4 5.8735-4 G .240&-4 
11. 110~ WT 2&.8% 27.054 27.1&0 27.225 27.2&3 27.285 27 .;'~8 27.304 27.308 27.310 27.310 27.311 27.31 I 
CPo CAL/lGllr:J O.&9~3 0.5~31 0.50b? 0.4455 0.40& I 0.3822 0.3&78 O. 35~0 0.3535 O. 34~7 0.34&9 0.3445 0.3424 
GAMI1A lSi 1.I&bl 1.1802 I. I ~77 1.2157 1.2311 1.2427 1.2508 1.25&4 1.2G03 1.2&33 1.2G57 1.2&7'1 1.2&9'1 
SON VEL .I'll SEC 1004.7 98Q .(, "l7&.4 %3.4 94~.3 933.3 915.5 8%.3 87G. I 854.8 832.8 810.0 78&.5 

I'IOLE FRAC r IONS 
AR 0.OO7~4 0.007"l'1 0.00802 0.00804 0.00805 0.0080& 0.0080& 0.0080& 0.0080& 0.0080(, 0.0080G 0.0080G 0.0080[, 
CO o .O~87J 0.0'3500 0.0~23G 0.0905~ 0.08~35 0.08834 0.08740 0.08&40 0.08528 0.0839~ 0.08248 0.08071 0.078&1 
CO2 0.%092 0.0&558 0.0&885 0.071JI 0.07248 0.073&2 0.074&3 0.075&7 0.07&81 0.07811 0.07%2 0.08140 0.08350 
H 0.00777 0.on~30 0.00355 0.00233 0.00149 0.00092 0.00054 0.00031 0.0001(, 0.00008 0.00004 0.00002 0.00001 
H2 0.02740 G.0~l37 0.02599 0,02&11 0.02&58 0.02727 0.02811 0.02~10 0.03024 0.03155 0.03307 0.03485 0.03&'15 
H2O O. 115~4 0.120&(, 0.123&8 0.1?535 0.12&05 0.12(,08 0.125&7 0.12493 0.123"l3 0.122&9 0.12121 O. 11~44 0.11735 
1m 0.00410 0.00258 0./J014'1 0.00080 0.00040 0.00018 0.00008 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 
N2 0.&&321 0.bb788 0.G7103 0.&72')9 0.&7414 0.b747~ 0.&7515 0.&7534 0.&7544 o .f;. 7548 0.&75:-01 0.&7552 0.&7552 
0 0.001&& 0.00080 0.00035 0.00014 0.00005 0.00002 0,00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00";47 0.00,,35 0.00400 0.00237 0.001:.1 0.00070 0.00035 O.OOOIG 0.00007 0.00003 0.00001 0.00000 0.00000 
02 0.00285 1).0014') a.aQOb8 0.00027 0.00011) 0.00003 0.00001 O.OOCOO 0.00000 0,00000 0.00000 0.00000 0.00000 



--------------------------------------------------------.---------------------~ 

ADO CISI 
ADO H20 III 

CASE= 0 O/F= 10.0000 F I A = O. 10000 PERCENT FUEL= 9.0909 PHI= 1.4&54 
P, ATI1 4.0000 4.0000 4.0000 4.0000 4.0000 -1.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000 
P, PSIA 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 58.8 
T, DEG ~: 1500.0 1400.0 1300.0 1200.0 1100 .0 1000.0 900.0 800.0 700.0 &00.0 500.0 400.0 300.0 
1- DEG F 2240.3 20&0.3 1880.3 1700.3 1520.3 1340.3 11&0.3 'l80.3 800.3 &20.3 440.3 2&0.3 80.3 
RHO, G/CC 8.&530-4 9.2711-4 9.984 )-4 1.081&-3 1.1800-) 1.2990-3 1.4594-3 1.7040-3 1.9922-3 2.34&&-3 2.8245-3 3.532&-3 5.&%&-3 
11, I~OL IH 2&.&2(, 2&.&2(, 2(,.(,27 2('.&27 2&.&28 2(,.&48 2&.945 27.%5 28.&07 28.884 28.971 28.987 35.058 
CP, CAL/lG"~:1 0.3459 0.3444 0.3432 0.3427 0.3441 0.3&87 0.&255 0.(,&20 0.4305 0.3308 0.2904 0.2753 0.4730 
GAl1MA 151 1.2751 1.27(,7 1.2779 1.278& 1.277') 1.2&58 1.1977 1.1842 1.23% 1.2821 I .3139 1.3320 1.lll8 
SOt, VEL,M/SEC 772.8 747. I 720.2 (,92.2 bb2.5 (,28.4 57&.7 530.7 50 1.4 470.& 434.2 390.9 289.5 

'·101.E FRACTIONS 
AR 0.0077"! 0.00779 0.00ll9 0.00779 o .00ll,) 0.00780 0.00788 0.00803 0.00809 0.00808 0.00802 0.00792 0.00ll9 
CISI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.01882 0.03373 0.04343 0.05413 o.o&&C,~ 0.08147 
CH4 0.00000 0.00000 O.oooou 0.00000 0.00003 0.00038 0.00594 0.0151') 0.01903 0.01880 0.014% 0.00812 0.00000 
CO 0.10313 0.0')95') 0.0"!531 0.09008 0.083(,2 0.07514 0.05715 0.017(,2 0.00271 0.00022 0.00001 0.00000 0.00000 
CO2 0.07085 0.07439 0.078(,8 0.')8]90 0.09035 0.098&0 0.11298 0.127(,(, 0.1251(, 0.11809 0.1103& 0.10219 0.09251 
H2 0.05982 0.0(,3% 0.0&7&4 0.07285 0.07921 0.08&34 0.08385 0.05172 O. 02273 0.00(,72 0.00114 0.00008 0.00000 
H20lLI 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.15904 
H2O 0.10581 0.1022& 0.0,)7<,8 0.0,)27b 0.08(,35 0.07858 0.07174 0.08840 0.11099 0.12744 0.14014 0.15197 0.00(,58 
NH3 0.00000 0.00000 0.00001 0.00001 0.00002 0.00005 0.00010 0.00012 0.00011 0.00008 0.00004 0.00001 0.00000 
N2 0.(,52(,0 0.&52(,0 0.&52&0 0.[,52&0 0.&52&3 0.&5311 0.&&03, 0.&7244 O. (,7H5 0.&llI4 0.&71&1 0.&&320 0.£.52&0 

CASE= a O/F= 10.0000 F/A= 0.10000 PERCENT FUEL= 9.0~09 PHI= I .41>54 
P, Am &.0000 &.0000 &.0000 &.0000 &.0000 b.OOOO 0.0000 &.0000 &.0000 &.0000 G.OOOO &.0000 &.0000 
P, PSIA 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 88.2 38.2 88.2 88.2 88.2 
T, DEG ,: 2800.0 2700.0 2,,00.0 2500.0 2400.0 2300.0 2200.0 2100.0 2000.0 I~OO.O 1800.0 1700.0 1&00.0 
T, DEG F 4580.3 4400.3 4220.3 4040.3 38&0.3 3&80.3 3500.3 3320.3 3140.3 2%0.3 2780.3 2&00.3 2420.3 
RHO, G/ce 1>.8%2-4 7.1733-4 7.4G41-47.772&-4 8.1030-48.4594-4 8.84&5-4 ~.2&,)3-4 <,.7337-4 1.0247-3 1.081&-3 1.1452-3 1.21b8-3 
"1, 110L WT 2&.,108 20.488 2& .541 2&.575 2b.5CJf, 2&."0~ 2& .&17 2&.&21 2&.&24 2&.&25 2&.&2& 2&.&2& 2&.&2& 
CP, CALlIGIfKI 0.5450 0.4829 0.4388 0.4088 0.3888 0.3757 0.3&70 0.3& 11 0.3570 0.3540 0.35;& 0.34,)5 0.347& 
GA~lI'IA IS I I .1~55 1.2104 1.2245 1.23&5 1.2459 1.2530 1.2582- 1.2&21 1.2&51 1.2(,7& 1 .2&~7 1.271& 1 .2734 
SON VEL,M/SEC 102&.& 1012.8 '398.7 983.4 %&.8 948.9 ~29. 9 90~.8 888.9 8&7.2 844.8 821.& 797.& 

f10LE FRACT IONS 
AR 0.00773 0.00ll5 o .00ll7 0.00778 0.00778 0.0077') o .00ll~ o .00llQ 0.00779 0.00ll9 O. 00119 0.00779 0.00'7') 
CO 0.12277 0.121 ?') 0.12032 0.11')40 0.11852 0.1175') 0.11&% 0.11540 0.1140& 0.11251 0.11070 0.10858 0.10('0"! 
CO2 0.04,)79 0.051&9 0.05311 0.05425 0.05527 0.0%28 0.0573& 0.05855 0.05,)~1 o. or, 147 0.0&328 0.0&540 0.Ob789 
H 0.00&7') 0.00473 0.00321 ).00212 0.0013& 0.00083 0.0004') 0.00028 0.00015 0.00007 0.00003 0.00001 0.00001 
H2 0.04183 0.04203 0.04254 0.0432& 0.04413 0.04511 0.04&21 0.04744 0.04883 0.05041 0.05224 0.0543& 0.05&85 
H2O 0.11&32 0.118,,3 0.11')88 0.1203& O. '2029 0.11')81 0.11902 0.11797 0.11&&9 0.1151& 0.11337 0.1112& 0.10877 
flO 0.00188 0.00111 0.00%2 0.00032 0.0001& 0.00007 0.00003 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 
N2 0.(,4&30 0.&48&5 0.&5020 0.(,5118 0.1>5178 0.&5214 0.&5235 0.&5247 0.&5254 0.&5257 0.&525'l 0.&5259 0.&52&0 
a 0.00055 0.00025 0.00010 0.00004 0.00001 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
OH 0.00544 0.00350 0.00214 0.00125 0.000,,9 0.00037 0.00018 0.00008 0.00004 0.00001 0.00000 0.00000 0.00000 
02 0.0001,2 0.00028 0.00012 0.00005 0.00002 0.00001 0.00000 O.OOCOO 0.00000 0.00000 0.00000 0.00000 0.00000 
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