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PREFACE

Equilibrium thermodynamic and flow properties are presented in tabu-
lated and graphical form for moving, standing, and reflected normal-shock
waves into hydrogen-helium mixtures representative of postulated outer planet
atmospheres. These results are presented in four volumes and the volumetric
compositions of the mixtures are 0.95Hp-0.05He in Volume I, 0.90H_-0.10He
in Volume II, 0.85H2-0.15He in Volume III, and 0.75H2-0.25He in Volume IV.
Properties include pressure, temperature, density, enthalpy, speed of sound,
entropy, molecular-weight ratio, isentropic exponent, velocity, .and species
mole fractions. Incident (moving) shock velocities are varied from 4 to
70 km/sec for a range of initial pressure of 5 N/m to 100 kN/m . The pres-
ent results are applicable to shock-tube flows and for determining flow con-
ditions behind the normal portion of the bow shock about a blunt body at
high velocities in postulated outer planet atmospheres.

This report represents a revised version of the original edition of
NASA SP-3085 published in 1974. Primary differences in these two versions
are (1) errors found in the input data for atomic hydrogen and proton H+

used in the original version have been corrected, (2) the present version
employs a refined hydrogen-helium model, and (3) the format of the original
version has been modified to consist of four volumes of tables and charts
of equilibrium normal-shock solutions for four hydrogen-helium mixtures of
different volumetric compositions instead of the original three mixtures.
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INTRODUCTION

Interest in the exploration of the outer planets with entry probes led
to the development of a number of postulated atmospheric models; the most
abundant gas in these models was hydrogen (refs. 1 to 3). In order to study
the high-temperature gas behavior behind the normal portion of the bow shock
about a probe entering a postulated outer planet atmosphere, a number of
shock-tube investigations were initiated. (For example, see refs. M to'7.)
Such studies require a convenient, rapid, and accurate means for determining
equilibrium thermodynamic properties and flow velocities for hydrogen and
hydrogen-helium mixtures. This need resulted in the publication of NASA
SP-3085 (original edition) for hydrogen-helium mixtures and NASA SP-3087
(original edition) for pure hydrogen. The primary purposes of these two
reports were: (1) to present charts and tables for use in the rapid deter-
mination of equilibrium thermodynamic properties, flow velocity, and species
mole fractions for incident (moving), standing, and reflected normal shocks
in hydrogen or hydrogen-helium mixtures and (2) to provide a convenient
means for determining flow conditions behind the normal portion of the bow
shock about a vehicle at extremely high velocities in proposed outer planet
atmospheres.

The results of NASA SP-3085 and NASA SP-308? were generated with the
program of reference 8, which, in turn, employed the method of references 9
and 10 as the equation of state (i.e., the source of equilibrium thermo-
dynamic properties for hydrogen-helium mixtures, where the density is a func-
tion of pressure and enthalpy) required in the solution of the conservation
relations for incident, standing, and reflected normal shocks. As discussed
in reference 11, following publication of the original editions of NASA
SP-3085 and NASA SP-3087, an error was found in the spectroscopic constant
input data for the proton H+ that is required in the calculation of thermo-
dynamic properties. Also, the input data for atomic hydrogen contained only
a single energy level. The effect of these errors in the spectroscopic
input for hydrogen species was examined in reference 11 and was found to
produce uncertainties up to 20 percent in some of the thermodynamic prop-
erties behind an incident shock; corresponding mole fractions contained
uncertainties of factors of two. Since the same hydrogen species input
data were employed to generate the hydrogen-helium results presented in the
original edition of NASA SP-3085, these results are in error also.

The primary purpose of this revised edition of NASA SP-3085 is to cor-
rect the errors in calculated thermodynamic properties and flow velocities
contained in the original edition. In reference 11, the procedure for solv-
ing the conservation relations for normal shocks, the computational method
for determining thermochemical equilibrium hydrogen properties, and the
refinement of the hydrogen model used in these calculations are discussed
in detail. Also presented in reference 11 are a tabulation of the heat of
formation and spectroscopic constant input data required to calculate the
thermodynamic properties of hydrogen arid a relatively comprehensive compari-
son of hydrogen thermodynamic' properties calculated by using the procedure
of references 9 and 10 and a number of other sources of hydrogen properties.



To generate the present results in this revised edition of NASA
SP-3085, the only change made to the procedure discussed in reference 11
was the addition of the helium species He, He+, and He"1"*" (alpha particle).
Hence, the reader is referred to reference 11 for a detailed discussion of
the computational procedure used herein.

Since the original edition, more recent analysis of the Jovian atmo-
sphere revealed the presence of higher percentages of hydrogen than postu-
lated for the earlier atmospheric models (ref. 3). For this reason, and
for the sake of convenience in relation to the size of the publication , the
original format of NASA SP-3085 has been modified to consist of four volumes
of tables and charts of equilibrium normal-shock solutions for .hydrogen-
helium mixtures . These four volumes contain respective mixtures of
0.95H2-0.05H , 0.90H2-0.10He, O.SSHp-O. 15He, and 0.75H2-0.25He. The revised
editions of N*ASA SP-3085 and NASA SP-308? supplement one another and -provide
a broad range of information concerning equilibrium thermodynamic properties
for normal shocks into the postulated atmospheres of outer planets.

SYMBOLS

a speed of sound, m/sec

h specific enthalpy, J/kg • • • • . .

2p pressure, N/m

R universal gas constant, 8.31^3^ kJ/kmol-K ""'• -^ . ... .

s specific entropy, kJ/kg-K

sW /R nondimensional specific entropy

T temperature, K , . : .

U velocity, m/sec

U velocity of reflected shock, m/sec

U . velocity of incident shock, m/sec
S

W molecular weight, kg/kmol

W molecular weight.of undissociated 0.90Hp-0.10He mixture,
0 kg/kmol

Z number of kmbles of dissociated and ionized 0.90H2-0.10He mixture
per number of kmoles of undissociated 0.90H2-O.TOHe mixture,
W /Wo



, 3 log p^
isentropic exponent,

o
p " density, kg/m-'

Subscripts:

1 -•- state of quiescent test gas ahead of incident normal shock

2 - • • ' - state of: test gas behind incident normal shock (see fig. 1)

2r -state of test gas behind reflected normal shock into region (g)
(see-fig. 1) : - . - -• •--: '••̂ 7 -«- '-> v ..

2s -" ' - state of test gas behind standing normal shock in region (2)
• • • (see fig. 1 ) . . . . . ;

4 driver-gas conditions at time of diaphragm rupture

CONVERSION FACTORS AND CONSTANTS

Conversion factors between the International System of Units (SI) and
U.S. Customary Units (ref. 12) for. the quantities presented in table I and
figures 2 to 4 are as follows:

1 N/m2 = 9.8692 x 10~6 atm = 1.4504 x 10"1* psi = 2.0885 x 10~2 ibf/ft2

1 kg/m3 = 6.2428 x 10~2 ibm/ft3 = 1.9403 x 10~3 slug/ft3

1 J/kg = 1 m2/sec2 = 10.764 ft2/sec2 = 4.3021 x 10"4 Btu/lbm

1 m/sec = 3.2808 ft/sec = 2.2369 mph

Physical constants appearing herein for a 0.90Hp-0.10He mixture' at an
initial temperature TI of 300 K are as follows:

WQ = 2.215 kg/kmol

h1 = 3.735 MJ/kg



=-1.262 km/sec

Z 1 -=- 1.000 ' . , •.•:---.•-• - - ••

FLOW. REGIONS AND COMPUTATION PROCEDURE
'• • " f. r'.

The regions of interest for a shock tube are illustrated 'i'n figure 1."-.-'
The driver gas- at the-time of diaphragm rupture is. designated as region (4),
and the quiescent test gas is designated as region (T) (fig.' 1(a)). Upon
rupture of the diaphragm, an incident shock wave' propagates into region (T)
with velocity U . The flow conditions immediately behind this shock are
denoted as region (?) (fig. Kb)). When the incident shock wave reaches
the end wall of the shock tube, it is reflected back-1 into region (2) : '
(fig. 1(c)). The gas behind the reflected shock wave is brought to rest,
relative to the shock tube. Flow'conditions behind this reflected shock
wave, which is propagating upstream with velocity U , are, designated

as region (2r) . • -

For a blunt-model positioned in the driven section of the"''shock-tube,
a standing bow shock is formed at the model, provided the flow in'region (2)
is supersonic (fig.'Kd)). The flow conditions immediately behind the nor-

mal portion of this standing shock are designated as region

. The conservation relations for an incident normal shock into
region (T) , a standing normal shock, and a reflected normal shock are pre-
sented in reference 11, along with the method of solution (successive
approximations). For the solution of these conservation relations, an equa-
tion of state (i.e., source of equilibrium thermodynamic properties for
hydrogen-helium mixtures where the density is a function of pressure and
enthalpy) is required. The program of reference 8 was used to generate the
present results and the equation of state takes the form of the equilibrium
procedure of references 9 and 10. This procedure is based on minimization
of the Gibbs free energy, and basic assumptions and required input are dis-
cussed in references 9, 10, and 11. It should be noted that the procedure
of references 9 and 10 does not include intermolecular force effects nor
effects from Coulomb interaction.

The species used to model the hydrogen-helium mixture are the six
species used-in the hydrogen calculations of reference 11 (er, H?, H£, H,
H+, and H~) plus the helium species He, He"1", and He"1"*" (alpha particle).
The source of heat of formation and spectroscopic constant inputs for the



hydrogen species.are discussed in reference 11; the heat of formation 'and
spectroscopic constant inputs for the helium species He and He"1" were
obtained from the listings of reference 13 and were checked against those
presented in the tabulations of reference 14. (The energy levels for He
and He+ presented in reference 13 were obtained from reference 11, and it
was the grouping procedure (ref. 11) of reference 13 that was checked.)
It should be noted that electrons are treated as atomic species in the pro-
cedure of references 9 and 10. The internal partition function for an
electron is its spin degeneracy. Thus, the electron is assumed to have
a ground-state degeneracy of two and no electronic excited states. Pro-
tons H+ and alpha particles He"1"1" are also treated as atomic species.
Although the proton possesses a nuclear spin of 1/2, the same value of spin
as the electron, the degeneracy input is unity instead of two for reasons
discussed in reference 11. The alpha particle He*"1" also has a degeneracy
of unity for the same reason as for the proton (i.e., nuclear spin is
ignored). .-

The same iterative criterion used to solve the conservation relations
in reference 11 was used for the present 0.90H?-0.10He mixture shock cross-
ings (i.e., in the method of successive approximations, the density in

region (2) , (2s) , or \2r) was iterated upon until successive values were
within 0.25 percent). The last value of density and the corresponding
thermodynamic properties were assumed to be the correct values. Also, the
same absolute criterion (ref. 9) used in determining thermodynamic proper-
ties for hydrogen in reference 11 was used herein. Uncertainties in the
present calculations for hydrogen-helium mixtures are expected to be essen-
tially the same as deduced in reference 11 for pure hydrogen.

DISCUSSION OF TABLE AND CHARTS

It should be noted that state properties immediately behind the normal
portion of the bow shock wave of a hypervelocity entry body are equivalent
to state properties behind a moving shock in a shock tube. In free flight,
the free-stream conditions and flight velocity correspond to the initial
conditions in region (T) and the shock-wave velocity, respectively, whereas
the conditions behind the bow shock correspond to conditions in . .
region (2) .

:- Table

The solutions for incident (moving), standing, and reflected normal
shocks are presented in table I. These tabulated computer results are.
arranged in groups of constant pressure in region (T) (P1) and the inci-
dent shock velocity (US1) is varied within the group. In table I, p. is
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varied from- 5 N/m2 to 100 kN/m2 and U is varied from 4 to 30 km/sec in
increments of 1 km/sec and from 30 to 70 km/sec in increments of 2 km/sec.

For each value of p., a complete list of calculated thermodynamic
properties (p, T, P, h, a, sWQ/R, Z, and YE), flow velocity (U),
and species volumetric composition is given for the three shock-tube regions
under consideration. The rows in the upper portion of each tabulation for
a given p1 and U are identified by letters (FORTRAN symbols), the
designations of which, in terms of the symbols defined, are given in the
following table:

' FORTRAN
symbol

P .

T

RHO

H

A

. S -

Z

GAME '

U

Moving
shock

P2/P1

T /T
V1!

P2/P1

. h2/h1 •

a2/a1

S2/S1

Z2/Z1

YE,2/YE,1

U2/a1

Standing
shock

P2S/P1 ....'

T2S/T1

P2S/P1

h2s/h1

a2s/a1

S2s/S1

Z2s/Z1

YE,2s/YE,1

U2s/a1

Reflected
shock

P2/P1

T2r/T1 .;

P2r/pl

h2r/h1

a2r/a1

S2r/S1

Z2r/Z1

YE',2r/YE,1

... ur/ai

The lower portion .of each tabulation illustrates the species composition
for moving, standing, and reflected shock,regions. Rows are identified by
the species symbol. . . . .

The conditions in region (T) are used to nondimensionalize calculated

properties in regions (2) , (2s) , and (2r) ., The temperature in region (T)
T. is 300 K for all cases, in table I.. Corresponding thermodynamic proper-
;i«ties, for a 0.90H_-0.10He mixture in region Q) are given in the following
table: . - . . - •
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INITIAL CONDITIONS -AHEAD OF INCIDENT' NORMAL SHOCK

'IN 0.90H2-0.10He

1

V

Y

s

2

pr N/m2

5
10
20
50

. 100
200
500

1 000
2 000
5 000.

.10 OOO'
20 000
50 000,

. 100 000

^ = 3QO K

1Q = 2 ..21 5 kg/kmol

^ = .3.735 MJ/kg

i.. = 1 .262 km/sec

rE,1 = 1-417

^ = 1.000

P1 i
 :g/m3

0.004439
.008879
.01776
.04439
.08879
.1776
.4439
.8879

1.776
4.439
.8.879

17.76
44.39 - .
88.79 .

.,

: ' , - . - • ' i

-iVR

25.91 '
25.21
24.52
23 . 60
22.91
22.22
21.30
20; 61-

19.91
19.00
18.31
17.61
16,70
16.00. , ..

In the present results of table I, no upper 'limitations on pressure''and""1" " ;

temperature are imposed; hence,"the user of these tables, is' cautioned to; •"
exercise discretion in employing the present results at pressures -''•
exceeding 100 MN/m. (See ref. 11.)

No temperature restriction is placed on the present calculations for
hydrogen-helium mixtures since, in the comparisons of reference 11 for pure
hydrogen, thermodynamic properties caiculatedvby using the,procedure of
references 9 and 10 were observed to be in good agreement (within 3' percent)
with more rigorous calculations for hydrogen for temperatures from 2000 K •
to 50 000 K and pressures from 10 kN/m to 100 MN/m . For these tempera-
tures and pressures with a hydrogen-helium mixture which is predominantly
hydrogen, the gas approaches being a plasma with some ionized helium species
present. For this reason, no caution is presented in employing the'present
results at the temperatures encountered in region (5) although Coulomb



interaction effects are expected. ,(See appendix B of ref. 11.) It should. •
be recognized, however, that thermodynamic properties calculated at the ..

extreme temperatures in regions (2s) and. (2r) must be viewed only as „.
estimates. ' / '. _ . ' . . ' . " '.;'.,

As demonstrated in reference 11, intermolecular force effects on

thermodynamic properties in regions (|) , (2s) , and (2r) are negligible for^.'
pure hydrogen for the present range" of p. and U . The compressibility.^
factor for helium is significantly less than that For hydrogen at a given'
pressure and temperature (ref. 15); thus, intermolecular force effects for
the present hydrogen-helium mixture are also negligible.

Charts ''. , . , .

Working charts (corresponding to the results of table I) are given in
figures 2 to 4. In these figures, the nondimensionalized thermodynamic

properties and flow velocity for regions (f) , (2s) , and (2r) are plotted as
a function of incident shock velocity U for various quiescent test gas
pressures. For each property, the incident-shock-velocity scale is 0 to
36 km/sec and 34 to 70 km/sec. This division of the U scale is to
enhance the readability of these charts. The figures were generated by
machine, and linear line segments were used to connect adjacent data points.

Unlike table I, a maximum pressure limitation, p < 100 MN/m , is
imposed on the results of figures 2 to 4; calculated quantities above this
limit are not plotted. Again, the properties in region (T) presented pre-
viously must be used to obtain the desired value of the thermodynamic prop-
erty or flow velocity from the ratio presented.

CONCLUDING REMARKS

Equilibrium thermodynamic and flow properties are presented in tabu-
lated and graphical form for moving, standing, and reflected normal-shock
waves into a 0.90Hp-0.10He mixture. Properties include pressure, tempera-
ture', density, enthalpy, speed of sound, entropy, molecular-weight ratio,
isentropic exponent, velocity, and species mole fractions. Incident
(moving) shock velocities are varied from 4 to 70 km/sec for a range of
initial pressure of 5 N/m to 100 kN/m . The present results are applicable
to shock-tube flows and for determining flow conditions behind the normal
portion of the bow shock about a blunt body at high velocities in postulated
outer planet atmospheres.

This document, comprised of.four volumes corresponding to different
hydrogen-helium compositions, is the second report by the present authors
dealing .with equilibrium, normal-shock flow properties for gases representa-
tive of postulated outer planet atmospheres. The other report (NASA SP-3087)
presented results for pure hydrogen. The original editions of both NASA
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SP-3085 and NASA SP-308? were found to contain significant errors in post-
normal-shock thermodynamic properties due to errors in the spectroscopic
constant input data for two of the hydrogen species (H and H+). This report
represents a revised version of the original version of NASA SP-3085 and
includes four hydrogen-helium compositions instead of the original three.
The original version of NASA SP-308? for pure hydrogen has also been cor-
rected and the reader is referred to this hydrogen report for a detailed
discussion of computational procedure, heat of formation and spectroscopic
constant input data, and comparisons of predicted thermodynamic properties
for real hydrogen between various sources.

Langley Research Center
National Aeronautics and Space Administration
Hampton, VA 23665
September 22, 1976
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TABLE I.- NONDIMENSIONAL THERMODYNAMIC PROPERTIES AND FLOW VELOCITY FOR INCIDENT (MOVING).
STANDING, AND REFLECTED NORMAL SHOCKS IN O.QOty-O.lOHe MIXTURE

[User cautioned about using table at pressures exceeding 100 MN/m^J

p, • 5 HI m2

PI - 5
XH2 =

P
T
RHO
H • •
A . • .
S •..
I
GAM 6
U

SPEC I ES

6- -: .:
H '. • • :

H* :•
H2
^:_ '• :

h2* '
HE
H6*
H6»*

PI = 5
XH2 =

P
T
RHO
H
A
S
Z
GAME
U

SPEC IE S

t-
n
h*
H2 • . '
H-
H2»
HE
HE*
H6»*

.OCE*00 N/SO-M,

.90

MUVINU SHOCK
.1.161*6*01

2.93886*00
• 3.95066*00

3.00*96*00
1.70846*00
1.0479E»00
1.00006*00

.9.93UE-01
2.3675E*OC

'. .4.23796-60
^3. 83846-09

• - 6.00696-20
. 9.00006-01

S. 67676-69
6.372*6-21
1.00006-01
8.83116-73
0.

.OOE*00 N/SU-M,

.90

MOVING SHOCK
1.82916*01
*. 0*436*00
*.'5221E*00

• 4.18326*00
1.9900c*00
1.0739E»00
1.00006*00
9.791*E-01
3.08566*00

6.31.40E-38
-8. 49036-06
6.*7816-JO
d.'9999E-01
1.0998E-**
1.65996-21
l.OOOOE-01
1.958*6-60
0.

USl •* *.C06*03 M/SEC
XHE = .10

STANDING SHOCK
' 2.43186*01

3.66896*00 .
6.629:6*00
3.77806*00
1.90056*00
1.0*9*6*00
1.00006*00
9.8*506-01
l.*0746*00

HO L £ F ft AC T I ON S

4.82S56-40
4.59906-07
6.3*616-20
9.0000E-01
7.73C06-47

• 2.98026-21
1.00006-01

• 9.01376-62
0.

REFLECTED SHOCK
' • 5.94256*01

• 5.18016*00 "
1.14096*01
5.*586E»00
2.2215E*00
1.06*OE*00
1.0003E*00
9.52*26-01
1.2*576*00

3.15936-24
5.76006-0*
6.52856-20
8.99*56-01
1.61596-29
1.1*026-21
9.99716-02
1.28226-52
0.

USl •= 5.006*03 M/SEC
XHE - .10

STANDING SHOCK
*. 89006*01
5.38556*00
9.071*6*00
5.711*6*00
2.250*6*00
1.07766*00

• 1.00066*00
9.397S6-01
1.53506*00

HOLE FR ACT IONS

1.55066-21
V.28286-03
6.70266-20
8.98786-01

' 9.732t6-27
9.22676-22
9.99366-02
3.52126-51
0.

REFLECTED SHOCK
1.0*586*02
6.72*5E*00
1.53696*01
7.90596*00
2.3902E*00
1.09426*00
1.01226*00
8". 395 7E -01
1.28536*00

1.932*6-17
2.*0806-02
1.87306-17
8.77126-01
*. 8*616-21
6.55186-19
9.87966-02
6.39*06-*!
0.

PI = 5
XH2 =

P
T
RHO '
H
A
S
I
GAME • • •
U

cppr tpc-•r t L 1 1 3

t-
H -' '•'
H*
H2 -
H-
h2»
HE
HE*
HE**

PI = 5.
XH2 - .

P
T
RHO ' "
H
A

S
i
GAME '
U

SPEC I E S ,

E- •
H .
H* :

H2

H-

H2*

HE " " "
HE*
HE**

OOE*00 N/SO-M
90

MOVING SHOCK
2.65906*01
5;3113E*00
5.00366*00
5.62756*00
2.23316*00
1.09916*00
1.0C07E»00 •
9.3832E-01
3.80556*00

4.9323E-2!
l.30**E-03
6.08026-20"
8.9876E-01

'• 2.75146-26
6.63136-22
9.99356-02
2'. 5664E-51
0.

OOE*00 N/SO-M,
90

MOVING SHOCK
,3.-6934E*01
6.3776E»00
'5:73596*00
7.36076*00
2.33066*00

'"I. "12*2 6*00
,1.00976*00
8.*352E-01
4.58036*00

2.16256-17
1.93006-02

'2.15256-17 .
i. 81666-01
2.454*6-22
1.66106-19
9.90356-02
5.36336-4*
J.

USl = 6.006*03 M/SEC "
XHE = .10

STANDING SHOCK
8.92856*01 '•
6.83176*00 •
1.28626*01
8.2505E*00
2.39776*00
1.10696*00
1.01616*00
8.28196-01
1.47816*00

HOLE FR ACT IONS

3.44746-16'
3.17456-02
3.415*6-16
8.698*6-01

" U1175E-20
"3.27566-18
9.8*136-02
4.800*6-*!
0.

REFLECTED SHOCK
" 1.62316*02

• 7.58036*00
2.05016*01
1.07186*01
2.52186*00
1.12696*00

• 1.0*456*00
8.0321E-01
1.23286*00

' 2.48216-14
8.52186-02
2.*5976-l*
8.190*6-01
2.38536-18'
2.26396-16

' 9.57396-02
3.18906-38
0.

USl •= 7.006*03 M/SEC
XH6 = .10

STANDING SHOCK '
1:56686*02
7.70116*00 .
.9289£«01
.1**2E»01
~.5*86E*00
.1*0*6*00
.05496*00
.99566-01
.35866*00

HOLE FRACT IONS

4.2737E-1*
1. 04186-01
4.23536-1*
8.01C36-01
3.87**6-18
3.88236-16
9.*7S1E-02
1.1873E-36
0.

•REFLECT60 SHOCK
' ' '. 2.51226*02
. " '8.23286*00' ' '

" • 2.'79376»01
1.41516*01
2.67286*00
1.16**6*00
'1.09216*00
7.9*526-01
1.18516*00

. " 5.03986-13
• 1.68626-01

*. 99 626-13
7.39816-01
9.13206-17

. *.**626-15
9.15696-02
5.15566-35
0.

12



TABLE I.-.Continued

• 5 N/ m

PI - 5.
XH2 • .

P
T
RHO
H
A
S .,
I
GAME
U

SPECIES

E- • . •
H
H»

H2
h-
h2»
Ht
HE*
HE»»

fl - 5.
XH2 • •

p
T ' .
RHO ''
H
A
S
/
GAME
U ,

SPECIES

E-

^4
H +
H2
h-

"H2*

HE
HE*
HE*»

OOE»00 N/SQ-M,
90

MOVING SHOCK
4.9480E*01

. 7.0<.-.0t»00
6.8050E»00
S.3826E»00
2.4194E*00
1.1511E»00 •
1.0321E»00 '.'
d.OSUSE-01
5.«071E«00

—

2.6808E-15
6.2179E-02
2.6649E-15
d.4093E-01 '
9.7U9E-20
i.6080E-17
9.6891E-02
!.8752E-*0
).

005»00 N/SO-M,
90

MOVING SHOCK
6.3957E»01
7.51316*00
a.OC90E»00
1. 1675E»01
2.5176E»00
1.1810E*00
1.0634E»00
7.93*66-01
6.2*15E»00

3.*919E-14 '
1.1917E-01

' 3.4723E-1*
7.8679E-01
2.0022E-18
1.SS54E-16.
9.*0<.1E-02
3.885<iE-38
).

US1 * 8.00E*
XHE = .10 ,

STANDING SHOCK
2.6326E»02
8.37556*00
2.83'>8E«01
1.52586*01

.Z.7148E»00
1.1795E»00
1.10856*00
T.9356E-01
1.30026*00

MOLF FRACTIONS

8.9538E-13
1.9635E-01
8.8772E-13
7.1347E-01
1.7410E-16
7.83086-15
9.0182E-02
1.26166-3*
").

US1 • 9.00t»
XHE • .10

STANDING ShOCK
A. 15596*02
8. .96006*00
3.9*92E«Ol
1.9642E*Ol
2.8901E*00
1.2241E*00
1.17466*00
7.9362E-01
1.2669E*00

MOLE F R A C T I O N S

7.1450E-12
2.9730E-01
7.0820E-12
6.1757E-01
2.2375E-15
6.5200E-14
8.5135E-02
5.2454E-32
:>.

03 M/SEC

REFLECTED SHOCK
3.9148E*02
8.82186*00
3.8464E»01

. 1.83016*01

. 2.8418E*00
1.2075E*00
1.1536E*00
7.9353E-01
I.1629t»00

4.6223E-12
2.6636E-01
4.5823E-12
6.4696E-01

' 1.3575E-15
4.1354E-14
8.6682E-02
8.3879E-33
0.

03 M/SEC

REFLECTED SHOCK
5.869<,E»02
9.3720E»00
5.10516*01
2.3065E*01
3.0240E»00
1.2559E*00
l.2268E*00
7.9536E-01
1.1572E*00

2.7229E-11
3.6971E-01
'2.6994E-11
5.4878E-01
1.1736E-1*
2.4632E-13
8.1515E-02
4.3264E-31
0.

PI - 5.
XH2 = .

P
T
RHO
H
A
S
I
GAME
U

SPEC I ES

E-
H
H*
H2 ' . .
H- . ..

H2*"
HE
HE* .
HE**

OOE«00 N/SO-M
90

MOVING SHOCK
8.0173E»01
7.89086*00
9.22786*00
l.4229E»01
2.61916*00

'l.2l40E*00
1.10126*00
7.8944E-01
7.06426*00

2.0479E-13
, 1.8384E-01

2.0364E-13
7.2535E-01
1.5938E-17
1.1573E-15
9.0808E-02
1.8237E-36
0.

. US1 - 1.00E»04 M/SEC
XHE - .10-

STANDING SHOCK
- 6.1553E»02

9;4962E»00
5.1858E*01
2.4536E*01
3.0742E»00

• 1.2736E*00
. 1.25046*00
.. 7.9594E-01

1.25926*00

- MOLE FRACTIONS

3.7042E-11
.. 4.0027E-01'

•- 3.6712E-11
5.1974E-01

. 1.6B66E-14
3.4707E-13
7.9986E-02

. •. 3.12046-30
, . 0.

;•- '

REFLECTED SHOCK
. 8.3981E*02

. . 9.9027E*00
. 6.47226*01

. . . 2.8408E«Ol
. 3.2195E*00

1.30946*00
1.3104E»00
7.9B76E-01

- .1.1728E»00.

1.2313E-10
>• ,4.7375E-C1
-.-' 1.2210E-10

4.4994E-01
7.1921E-14

.. -. 1.0979E-12
' 7.6313E-02

1.3384E-29
0.

PI » 5.0C6»00 N/SU-M,
XH2 = .90 .

US1 « 1.10E*04 M/SEC
XHE • .10 ., .

P
T
RHU
H
A

S
I
GAME
U

SPEC IES

E-
H
h»
H2
H-

H2»
HE '.
HE* ,[ .
HE**

MOVING SHOCK
9.81166*01 .

. 8.22616*00
1. 04 186*01
1.70486*01
'2.7239E»00
1.25006*00
1.1447E*00

.7.U794E-01
7.8775E*00

9.4989E-13 '
2.5276E-01
9.4500E-13
6.5988E-01
1.0057E-16
4.9868E-15
<J.7362E-02
5.3324E-J5
1.

STANDING SHOCK REFLECTED SHOCK
8.6530E»02
1.0013E»01 :
6.4733E*01
2.9941E*01
3.2698E*00
1.3275E»00
1.3354E»00

- 7.9959E-01 .
1.2700E*00

1.6151E-10
5.0209E-01 .
1.6017E-10'
4.2302E-01
9.7767E-14
1.4396E-12 ..
7.4896E-02

. 2.1574E-29
I.

1.1523E*03
1.04336*01
7.86696*01
3.43236*01
3.4307E*00

.1.3673E*00
1.40406*00
8.0350E-01
1.20166*00

4.7522E-10
5.7543E-01
4.7153E-10
3.5334E-01

. 3.50666-13
4.0369E-12
7.12286-02
3.31256-28
0.

13



TABLE I. -Continued

5 N/ nr

PI * 5.00E*00 N/SU-M,
XH2 = .90

US1 * 1.20E»04 M/SEC
XHE = .10

P
T
RHO
H
A

S
2
GAME
U

SPEC I ES

E-
H
H»
H2
H-
H2*
HE
HE*
HE**

MOVING SHOCK
1.1780E»02
8.52t>5E*00
1.1575E*01
2.01326*01
2.83226*00
1.28895*00
1.1935E»00
7.8819E-01
6.68436*00

3.1422E-12
3.2430E-01
3.1266E-12
S.9191E-01
4. 11156-16
1.5947E-14
8.3785E-02
'.4636E-34
0.

PI = 5.0CS*00 N/SU-M
XH2 =

P
T
RHO
H
A
S
2
GAME
U

SPEC IE S

t-
H
H*
H2
h-
H2*
HE
HE*
HE**

90

MOVING SHOCK
1.3919E»02
U.d09a6*03
1.26666*01
2.34826*01
2.94506*00
1.33056*00
1.24746*00
7.8919E-0!
9.48435*00

a.7523E-12
J.9668E-01
8. 71056-12
5.2315E-01
1.3657E-15
4.3209E-14
d.0166E-02
2.2988E-34
0.

STANDING SHOCK REFLECTED SHOCK
1.1682E»03
1.0535E401
7.7592E*01
3.58606*01
3.48056*00
1.3853E+00
l.4291E*00
8.04616-01
1.2977E»00

MOLE FR ACT IONS *-

6.3575E-10
6.0057E-01
6.3112E-10
3.2946E-01
4.6962E-13
5.0935E-12
6.9972E-02
9.418)6-28
0.

, US1 • l.30E*04
XHE - .10

1.5297E*03
1.0993E»Ol
9.23406*01
4.08286*01
3.663*E*00
1.42926*00
l.5071E»00
8.10086-01
1.2442E*00

1.7199E-09
6.7291E-01
1.7081E-09
2.6074E-01
1.5019E-12

'1.3283E-11
6.63556-02

. 8.4932E-27
0.

M/SEC

STANDING SHOCK REFLECTED SHOCK
1.5231E»03
1.1J85E*01
8.9726E»01
4.22856*01
3.7113E*00
1.44636*00
1.5309E»00
8.1159E-01
1.3410E«00

MOLE FRACT IONS —

2.2771E-09
6.9381E-01
2.2630E-C9
2.4088E-01
1.9286E-12
'..6070E-11
0.5309E-02
2.5195E-26
0.

1.9726E»03
1.1627E«01
1.0480E*C2
4.7943E»01
3.9292E*CO
1.49446*00
1.6189E»00
8.2024E-01
1.3036E*00

6.4858E-09
7.64586-01
6.4498E-09
1.7365E-01
6.2146E-12
4.2208E-H
6.1771E-02
2.8339E-25
1.2442E-91

PI =• 5
XH2 a

P
T
RHO
H
A
S
z
GAME .
U . .

SPECIES

E-
H
H* '

HZ
H-

h2*
HE
HE*
hEt*

PI « 5.
XH2 =

P
T
RHO
H
A

S
2
CAME
U

c per ice3 rCt, 1 t i

E- !
h .
H*
M2
H-'
H2»

ME
nE*
HE**

.006*00 N/SQ-M

.SO

MOVING SHOCK
1.6227E*02
9.0848£»00
1.3673E*Ol
2.7097E*01
3.0633£»00
1.3747E*00
1.30626*00
7.9078E-01
1.02786*01

2.33856-11
4. 68906-01
•2.3282E-11
4.5454E-01
4.2174E-15
1.06856-13
7.6555E-02
3.4437E-32
0.

00c*00 N/SO-M,
90

MOVING SHOCK
1.8706E»02
9.3538E*00
1.4601E»01
3.09786*01
3.18746*00
1.42126*00
1.36986*00
7.9293E-01
1.10686*01

5.3183E-11
5.3983E-01 '

• 5.2959E-11
3.8716E-01
1. 08656-14
2.3531E-13
7.3008E-02
2.7053E-32
3.

• US1 « l.*OE»04 M/SEC
XHE • .10

STANDING SHOCK
1.92726*03
1.170*E»01
1.00426*02
*.9212E*01
3.9721E*00
1.5098E»00
1.6396E»00
8.2216E-01
l.*0166*00

• MOLE FRACTIONS

7.6772E-09
7.80216-01
7.63726-09

. 1.58BOE-01
7.12*OE-12
4.7170E-11

. 6.0990E-02
3.4796E-25
8.5i9«-90

REFLECTED SHOCK
2.48256*03
l.2456E»Ol
1.1472£»02 .
5.57326*01
4.2659E*00
1.5626E»00
1.7373E»00
8.4090E-01
1.3916E»00

3.0680E-08
8.4885E-01
3.0S62E-08
9.3S90E-02
2.9002E-11
1.4688E-10
5.755TE-02
1.5192E-23
«..1552E-85-

US1 - 1.50E»04 M/SEC
XHE « .10

STANDING SHOCK
2.3759E»03

.25186*01

.08346*02

.66306*01

.30196*00

.5747E«00
.7518S»00

8.43926-01
l.*937E»00

MOLE FRACTIONS

3.40246-08
8.5831E-01

. 3.39006-08
8. 46046-02
3.0798E-11
1.54456-10
5.7084E-02
1.44106-23
3.56136-84

REFLECTED SHOCK
3.07376*03
1.40366*01
1.18186*02
6.4464E»01
4.89896*00
1.63306*00
1.8530E*00
9.2271E-01
1.55846*00

3.53626-07
9.20666-01
3.5302E-07
2.5371E-02
2.5716E-10
8.5581E-10
5.3967E-02
6.55496-21
3.2348E-75



•TABLE I. -Continued

• 5 N/ m

PI = 5
XH2 =

P
T
RHO
H
A
S
2
GAME
U

SPEC IES

t-
h
H*
H2
H-

H2*
H6
H6*
HE**

PI = 5
XH2 =

P
T
RHO
H '- •'
A
S
2
GAM6
U

SPEC IES

t-
H
H*
H2
h-
H2*
HE
H6*
HE**

.006*00 N/Sa-M

.90

MOVING SHOCK
2.1353E*02'
9.6293E*00 •
1.5*20E*Ol '
3.5125E»0:
3.3192E*00 ';
!.4700E*00 '<•'
l.4379E»00
7. 95706-05
1.1852E*Ol

1.2896E-JO
6.09116-01
1. 28486-10
3.21356-01,
2.86146-14
5.08086-13
6.9545E-02
4.66076-30
0.

.OOE*00 N/SO-M

.90

MOVING SHOCK
2.4167E*02
9.9131E*00
l.6142E*01
3.95366*01 ..
3.45916*00
1.5208E»00
1.51046*00
7.9921E-01
1.2631E*01

2.72686-10
6.75736-01
2.7173E-10
2.58066-01
6.58206-14
1.0140E-12
6.62146-02
1.77236-30
0.

, US1 • 1.606*0* M/S6C
XH6 = .10

STANDING SHOCK
2.8*66E*03
1.39936*01

' 1.09696*02
6. **92E*01
4.89786*00
1.6387E*00
1.85466*00
9.2436E-01
l.6680E»00

3.4272E-07
• . 9.21596-01

3.42166-07
2.44936-02
2.35276-10
7.92346-10
5.39216-02

' 5.33296-21

t US1 « 1.706*
XHE = .10

' STANDING SHOCK
3.27166*03 .
1.79836*01
9. 5895E»01
7.26056*01
6.25306*00
1.69516*00
1.89716*00
1.1461E*00
2.1276E*CO

— HOL E FRflCT IONS

2.8561E-05
9.4569E-01
2.8561E-05
1.53726-03

' 7.80376-09
1. 39386-08
5.2711E-02
3.4663E-16
4.8480E-59

REFLECTED SHOCK
3.83806*03
2.0276E*01
9.96626*01

' 7.60396*01
6.66706*00
1.70646*00
1.8993E*00

' 1.1542E*00
2.16656*00

1.60296-0*
9.*647E-01
1.60286-0*
5.55116-0*
3.1719E-08
4.65416-08
5.26526-02
2.81*56-1*
4,92026-52

0* M/SEC

REFLECTED SHOCK
*. 69036*03
2.75176*01
8.91*36*01
8.86096*01
7.20086*00
1.75886*00
1.91216*00
9.85*86-01
2.7906E*00

6.4075E-03
9.34836-01
6.4074E-03
5i6932E-05
4.8916E-07
5. 5623 E- 07
5.22976-02
2.8202E-10
2.5332E-37

PI = 5
XHZ =

. •

P r

T
RHO
H
&
S
I
GAME
U

c per I c c3r C L 1 C )

E-
H
ri*
h2
h-
h2*
b6
H6*
HE**

PI = 5
XH2 =

f
T
RHO
H
A
S
I
GAME
U

e pcf ice5 ret. 1C 3

E-
h
H*

H2 .
H-

H2»
HE
KE»
HE**

.006*00 N/SQ-M

.90

MOVING SHOCK
2.71**E*02
1.02266*01
1.6727E»Ol
*.*il6EtOl
3.612*6*00
1.57336*00
1.58686*00
8.0*216-01
1.3*05E*01

6.72286-10
7.396*6-01
6.70356-10
1.973*6-01
1.65686-13
2.099*6-12
6.30186-02
2.363*6-28
0.

.006*00 N/SO-M

.90

MOVING SHOCK
3.02816*02
1.0582E*01
1.71696*01
*. 91616*01
3.7833E*00
1.627*E*00
1.66676*00
8.1152E-01
l.*173E*01

1.6032E-09
8.0001E-01
1.5993E-09
1.39996-01
*.0035E-13
*. 27786-12
6.00006-02
1.64796-27
3.

• US1 = 1.806*0* M/S6C
XHE = .10

STANDING SHOCK
3.65586*03
2.3*466*01
8.19866*01
8.09506*01
7.0l*OE*00
1.73876*00
1.90196*00
1.10336*00
2.73686*00

~" MO LE FRACTI ON S

1.1343E-03
9.45006-01
1.1363E-03
1.50076-0*
1.2252E-07
1.5309E-07
5.25806-02
3.40586-12
2.53556-4*

REF16CT6D SHOCK
5.49586*03
3.14406*01
8.99206*01
1.00076*02
t. 39666*00
1.7965E*00
1.94406*00
8.95136-01
3.06346*00

2.26536-02
9.03226-01
2.26536-02
2.6154E-05
1.22986-06
1.36636-06
5.14*16-02
6.9707E-09
2.BB63E-32

i US1 = 1.90E*0* M/SEC
XHE • .10

STANDING SHOCK
*.08*9E«03
2.7950E»0!
7.6404E*01
8.98436*01
7.17916*00
1.77*66*00
1.91556*00
9.6353E-01
3.18736*00

• MOLE FRACT IONS

8.17266-03
9.31*OE-01
8.17256-03
4.881S6-05
5.13866-07
5.80576-07
5.22046-02
3.8924E-10
9.21746-38

REFLECTED SHOCK
6.28**E»03
3.399*6*01
9.31356*01
1.11376*02
7.63716*00
1.83056*00
1.98506*00
8.64366-01
3.20186*00

*. 28296-02
8.6394E-01
4.28286-02
1.72616-05
1.95146-06
2.18176-06
5.03786-02
3.7243E-08
1.28536-29

15



TABLE I. -Continued

• 5 N/ rri

PI * 5.
XK2 = .

P
T
RHU ",
H - • .
A

s
I
GAME
U . •

SPEC IE S

E-
M

t-* :, '

H2
H-
H2»
hi. •
HE*
HE** .

PI = 5.
XH2 = .

P
I
KHO
M
A

S
I
GAME'
U

SPECIES

6-
H • •••
h»
H2 . '•
h-
r!2* -.'•'
1-E
HE*
HE**

OOE*00 N/SQ-M,
90

MOVING SMOCK
3.3£69E»02
1.1036E*01
1.73946*01
5.4368E»01
3.9099E*OQ
l.6023E*00
1.7«87E*00
8.2490E-01
1.4?31E*01

4.S293E-09
8. $62 76-01
4.J209E-09

.. ,. 8.e>542E-02
' l.tf»7*E-12

9.*926E-12
5.ri8iE-02

. 1.4B11E-26

.1.

OCE»CO N/SU-M,
9 0 • • • • ' •

MOVING SHOCK

3.6<f77E*02
l.ll'.SEtOl
1.7218E*01

. 5.983*E»Ol
4.3010E*OC
i..7372E*00
1:. BZ86E»00
8.6133E-0! •
1.56&8E*Ol

2.0961E-08
• 9.0627E-01
• - 2.0'37E-08'

3.9040E-02
(..2212E-12

. 2.7*55E-11
5.4686E-02
LOfBlE-Z*
5.}5*OE-90 •

US1 - 2.00E«0* M/SEC
- XHE -= .10

STANDING SHOCK
4.6036E*03
3.0B19E*01
•7.8*49E*Ol
9.9578E*01
7.30*36*00
1.80666*00

. 1.9*63E*00
9.0593E-OL
3.3156E»00

' MOL £ FR ACT ION S

?.*022E-02
9.0051E-01-
2.*022E-02
0.7260E-05
1.1366E-06
1.2538E-06
S.13J1E-02

• 3.6564E-09
2.2806E-35

REFLECTED SHOCK
• 7.0300E»03

3.5951E»01
9.62766*01
1.2287E»02
7.8821E»00
1.8639E*00
2.0311E*00
8. 5085E-01
3.28826*00

6. 45396-02
8.2167E-01
6.*539E-02
1.2799E-05

- 2.5960E-06
2.9389E-06
*.9235E-02
1.1391E-07
7.7957E-28

US1 = 2.10E*C« M/SEC
XHE = .10 •

STANDING SHOCK
5.0862E»03 '
3.2539E«Ol
8. 1696E*01
1.0986E*02
7.61C2E*00

- l.8386E*00
1.988«E*00
9.243'iE-Ol
3.310«E»00

• MO LF FRf lCTI ON S

' 4.50S4E-02
; 8.59«9E-01

4.5093E-02
6.2102E-OS
1.7067E-06
;.8965E-06
5.0262E-02

. ''..90«9E-08
\ 7.*682E-33

REFLECTED SHOCK
7.6277E*03

• 3.7543E*01
9.7650F »01
1.34S8E*02
8.1190E»00
1.89826*00
2.08066*00
8.4390E-01
3.3*86E»00

6.6808E-02
. 7.7S30E-01
- 8.6807E-02

9.89886-06
3.U1SE-06
3.5718E-06
4.8063E-02
2.60686-07
1.6374E-26

PI - 5
XH2 -- .

P
T
RHO
H
A
S
I
GAME
U .

SPECIES

E- • •
h -
H*
H2
H-

H2»
HE
HE*
HE**

PI = S
XH2 =

P
T
RHO
H
A
S
I
GAME
U

SPE C I E S

t-
H
H*

H2 , •
H-
h2»
HE
HE*
HE **

.006*00 N/SQ-M

.90

MOVING SHOCK
4.0375E«02
1.3413E»01
1.59*AE*Ol
6.5535E*01
5.09686*00
1.7897E*00
1.88796*00
1.0259E*00
l.6334E*01

3.8670E-07
' 9.4060E-01

3.8657E-07
6. 425 2E -03
4.6730E-U
1.8157E-10
5.2970E-02
1.5573E-21
7.3156E-79

.OOE*00 N/.SO-M

.on

MOVING SHOCK
4.3566E*02
1.7085E»01
1.3425E*01
7.14216*01
6.1492E*00
1.8344E»00
1.8994E»00
L.1652E*00
1.6862E*01

3.4076E-05
9.4693E-01
3.4074E-05
3. 545 8E -04
1.5355E-09
3.0425E-09
5.2648E-02
1.1978E-16
3.4270E-61

t US1 = 2.20E*0*
XHE •= .10

M/SEC

STANDING SHOCK REFLECTED SHOCK
5.0914E»03
3.4927E*01
7.2198E»01
1.19666*02
7.7575E«00
1. 87746*00
2.0222E*00
8.5274E-01
3.61156*00

6.0484E-02
8.2957E-01
6.04846-02
1.1775E-05
1.9352E-06
2.1772E-06
4.9449E-02
7.4441E-08
4.6080E-29

, US1 = 2.30E*0*
XHE * .10

7.6672E*03
3.8733E*01
9.28776*01
1.45996*02
8.3257E«00
1.9361E*00
2.13136*00
8.3968E-01
3.37966*00

1.0855E-01
7.35976-01
1.08556-01
7.57926-06
3.34016-06
3.88136-06
4.69196-02
4.76*06-07
1. 44796-25

M/S6C

STANDING SHOCK REFLECTED SHOCK
4.6811E*03
3.60666*01
6.28636*01
1.2930E*02
7.9170E»00
1.91896*00
2.0647E*00
8.4173E-01
3.60556.00

• MOLE FRACTIONS

7.9781E-02
7.91S9E-01
7.9781E-02
7.7822E-06
2.03836-06
2.3095E-06
4.8433E-02
1.4921E-07
1.5437E-27

6.91606*03
3.94406*01
8.04346*01
1.56336*02
8.48076*00
1.97856*00
2.18016*00
8. 364 7E -01
3.37296*00

1.28*96-01
6.97136-01
1.28*96-01
5.60066-06
3.1857E-06
3.73106-06
*. 58686-02
7.0855E-07
5.58756-25

16.



TABLE I. -Continued

5 N/ m

PI = 5,
XH2 = .

P
T ''.
RHO'

H '
A
S •
I '•'

GAME'
U

SP6C IE S

E - • •
H
H* •
H2 •
H-

h2*
HE • -
HE*
HE**

PI = 5
XH2 -

P ' * .
T
RHO '•'
H
ft
S
z
GAME
U

SPFC IES

F-
h
M*

H2
^_

H2»
HE
HE*
HE**

,OOE»00 N/SQ-M
.90

MOVING SHOCK
*. 68536*02
2.11326*01
1.16606*01
7.75386*01
6.6811E*00
1. 86996*00
1.90156*00
l . nuvt*oo
1.7381E*01

8.16806-0*
9.*573E-01
8.1679E-0*
*.6*55E-05'
1.6773E-08
2.3322E-08
5.2591E-02
3.37226-13
1.23286-48

.J0£*00 N/SQ-M

.90

MUVING SHOCK
5.'0*33E»02

•2.*536t*01
"1.0761E*01
». 39*26*01
6.77<>t>ctOO
1.9003E»00
1.9101£*00
9:79866-01

• 1.796*6*01

5.3089E-C3
9.3702E-01
5.3088F-03
l.*2236-05
6.61*26-08
7.9809E-08
5.2353E-02
3.5719E-11
2.26266-*!

i US1 '- 2.*OE»0* M/SEC
XHE •= .10

STANDING SHOCK
*.*251E*03
3.701CE*01

• 5.6663E*OI
1.392«E»02
8.083*E»03

• l .9583E«00
2.11016*00
8.3668E-01
3.58l"iE»00

"* MO LE FRACTI ON S

9.9579E-02
7.5344E-01
9.9579E-02
5.80C7E-06
2.1008E-06
2.39S6E-06
*.73'51E-02
2.5874E-07
1.0505E-26

REFLECTED SHOCK
6.*181E*03
*.OH4E*01
7.1732E»01
1.6696E+02
8.6*07E*00
2'.0191E»00
2.23056*00
8. 3**6E-01"
3.3691E*00

l.*817E-01
6.5883E-01
l.*816E-01
*.2683E-06
3.0*95E-06
3.5998E-06
*.*833E-02
1. 0129 E- 06
1.8865E-2*

, US1 = 2.50E*0* M/SEC
XHE = .10

STANDING SHOCK
*.*3B5E»03
3. 7992E*01 .
5.*102E*Ol
1.500*E»02

" 6.2706E«00
1.99*9E»00
2.159*E«00
8.3378E-01
3.5781E«00

— HOLE FRACT IONS

1.2013E-01
7.13*36-01
1.20136-01
*.55C86-06
2.2090E-06
2.5*716-06
*.6309E-02
4.33*5E-07
6.7*456-26

REFLECTED SHOCK
6.3*2*E*03
*.0921E*01
6.7823E»01
1.7670E*02
8.8289E*00
2.0572E»00
2.28526*00
8.3356E-01
3.3836E*00

1.6857E-01
6.1910E-01
1.68566-01
3.37936-06
3.021*E-06
3.6022E-06
*.3759E-02
l.*753E-06
7.3166E-2*

PI * 5
XH2 =

-

P
T
RHO
H
A
S
Z .
GAME ,
U '

SPECIES

E-
h
h+
H2
H- :

H2« ' .

HE
HE*
HE**

PI = 5,
XH2 = .

.OOE»00 N/SQ-M,

.90

MOVING SHOCK
5.4366E*02
2.69«E»Ol
1.0462E*Ot
9.0661E*01
6.8386E*00
l.9283E*00
1.9286E*00 .
B.9997E-01
1.86236*01

:—

1.4831E-Q2.
9.1848E-01
l.*831E-02

, 7.3798E-06
. 1.3899E-OT
'. 1.59316-07

5.1851E-02
*.7«20E-10
2.8634E-37

.OOE*00 N/SU-M,
,90

US1 - 2.60E*0* M/SEC
XHE • .10

STANDING SHOCK
«.68*9E*03
3.904«E«01
5.<.218E»01
1.6187E»02
8.4808E4-00
2.0296E»00
2.2131E»00
8.3237E-01
3.598SE*00

MOLE FRACTIONS

1.4148E-01
&.7185E-01
1.4148S-01
3.7065E-06
2.3658E-06
2.7585E-06
*.5185E-02

.Til501E-OT
*.2341E-25

REFLECTED SHOCK
6.6191E»03
*.187*E*01 '

' 6.7401E*01
1.91746*02
9.0»79E*00
2.09396*00
2.3*52E»00
8.3360E-01
3.*18*E*00

:

1.8986E-01
5.7T6*E-01
1.8985E-01
2.7500E-06
3.0777E-06
3.7U5E-06
*.2637E-02
2. 1981 6- 06
3.1*506-23

US1 " 2.70E»04 M/SEC
XHE - .10

•'. MOVING SHOCK STANDING SHOCK
P
T
RHO
H
A
S
i
GAME
U

SPECIES

t- ' /
H .
H*

"2 . .
H-
>:2 *
HE
hE*
HE** -

S.B643E*02
~ 2.8666E*01

1.0*73E*01
9.7697E*01
6.9559E»00
1.95*86*00
1.953*E»OJ
6.6<,06E-01
1.93<.6E*01

2.7363E-02.
8.9408E-01

'2.7363E-02
*.93i3E-Ot
2.1615E-07
2.*285E-07
5.1192E-02
2.2880E-09
8.5805E-35

5.0899E»03
<..01<.3a«01 -
5.5826E*01
1.7*71E*02
8.7095f«00
2.0639E*00
2.2713E»00
8.3197E-01 .
3.63*6E*00

MOLE FR ACT IONS

' 1.6347E-01
6.2903E-01
1.63«7E-01
3.0750E-06
2.5*17E-06 .

,3i001«-06
4.4027E-02
1.1S81E-06
2.5618E-24

REFLECTED SHOCK
7.125*E*03
*.2925E»01
6.8865E»01
2.06l*E*02
9.2913E*00

. 2.130*E*00
2.*105E*00
8.3*326-01
3.*668E»00

2.1179E-01
5.3*S3E-01
2.11786-01
2.26026-06
3.1621E-06
3. 87076-06
*. 1*826-02

. 3.3027E-06
l.*238E-22

17



TABLE I. -Continued

p • 5 N/ m

P! = 5
XH2 =

P
T
RHu
H
A
S
Z
GAME
U

SPECIES

C—
H
H*

H2
H-
H2»
ME
HE*
KE*+

.006*00 N/SO-M,

.90

MOVING SHOCK
6.3142E*02
3.0030£*01
l.0605E*01
1.05026*02
7.0967E*00
1.98UE»00
1.9827E*00
a.45856'01
?.0089E*Ol

*.1730E-02
d. 661 06-01
4.17306-02
3.6799E-06
2.9232E-07
3.2572E-07
5.0*356-02
6.9603E-09
5.1773E-33

USl = 2.806*04 M/S6C
XHE « .10

STANDING SHOCK
5.5771E»03
4.12346*01
5.79906*01
1.86216*02
8.9466E*00
2.0983E»00
2.3324E«CO
8.3226E-01
3.6794E»00

MOLE FRACTIONS

1.8541E-01
5.8631E-01
1. 85406-01
2.5692E-06
2.70076-06
3.2326E-06
4.2872E-02
1.8162E-06
1.3996E-23

REFLECTED SHOCK
7.7*806*03
4.400*6*01
7.1025E*01
2.2129E»02
9.5*726*00
2.16716*00
2.4791E»00
8.3554E-01
3.52356*00

2.3359E-01
*.92*8E-Ol
2.3359E-01
1.8581E-06
3.22636-06
*.0095E-06
4.0333E-02
*.9059E-06
«.2*l7E-22

PI = 5.00E»00 N/Slj-M,
XH2 = .90

USl = 2.906*04 M/SEC
XHE = .10

P
T
RHO
H
A
S
Z
GAME
U

SPEC If S

F-
h
n*

t-2
r.-
M2»

1-6
H6*
FE**

MOVING SHOCK
6.7853E»02
3.1172£*01
1.08026*01
1.1261E*02
7.2451E»00
2.0073E»00
2.0151E»00
8.3568E-01
2.08*66*01

5.7112E-02
d. 36156-01
5.71126-02
2.9173E-06
3.6491E-07
4.0550E-07
*.9626E-02
1.6299E-08
1.1456E-31

STANDING SI-OCK REFLECTED SHOCK
6.13126*03
*.2318E*O1
6.04596*01
2.U234E*02
9.19136*00
2.13296*00
2.39646*00
8.3305E-01
3.7305E*00

• MOLF FRACT [ONS — -*•

!. 07166-01
5. 43956-01
2.07156-01
2.14946-06
2.8321E-06
J.4382E-06
4.17266-02
2.77226-06
6.76066-23

8.4623E»03
*.5106E*01
7.3551E*01
2.3720E*02
9.81426*00
2.20436*00
2.55076*00
8.3716E-01
3.5867E*00

2.5512E-01
4.5055E-01
2.5512E-01
1.5193E-06
3.2557E-06
*. 11126-06
3.9197E-02
7.20886-06
2.6363E-21

PI =• 5
XH2 =

P
T
RHO
H
A
S
I
GAME
U

c per iceirt t. ltd

E-
H
h*
H2
K-

H2»
HE
HE*
hE*»

PI = 5
XH2 =

f
7
RHU
ri
A
S
z
GAME
U

SPEC I E S

i-
H
h*
H2
H-
I-.2*
«
t'E*

HE**

.OOE*00 N/SO-M,

.90

MOVING SHOCK
7.27616*02
3.2168E*01
t.10346.01
1. 20496 » 02
7.3960E»00
2.0336E.OO
2.0*986*00
8.2957E-01
2.1611E*01

7.3102E-02
3.0501E-01
7.3102E-02
2.3950E-06
4.3303E-07
«.8131E-07

. 4.87846-02
3.24986-08
1.4707E-30

.OCE*00 N/SO-Mi

.90

MOVING SHOCK
8.31346*02
3.3887E»01
1.1543E»01
1.3705E»02
7.7003E»00
2.0870E*00
2.1253E*00
8.23296-01
2.3152E.01

1.06016-01
7.4092E-01
1.0601E-01
1.7098E-06
5.5379E-07
6.1883E-07
*. 70526-02
9.652SE-08
8.32316-29

US1 - 3.006*0* M/SEC
XHE " .10

STANDING SHOCK
6.7407E*03
4.33956*01
6.30676*01
2.17056*02
9.**276»00
2.1680E*00
2.462'5E*00
8.3*2*6-01
3.78716*00

MOLE FR ACT IONS

2.2857E-01
•5.0225E-01
2.28976-01
1.79186-06
2.92796-06
3.607*6-06
4.05986-02
4.13766-06
3.09006-22

REFLECTED SHOCK
9.2516E»03
4.6228E*01
7.62356*01
2.53816*02
1.0091E*01
2.2*19€*00
2.62525*00
8.39176-01
3.655TC»00

2.7624E-01
4.09*26-01
2.7623E-01
1.2304E-06
3. 24 12 E- 06
4.1620E-06
3.8082E-02
1.0493E-05
1.07UE-20

US1 < 3.206*0* M/S6C
XHE * .10

STANDING SHOCK
8.10446*03
*. 55*7E»01
6.83626*01
2.48116*02
9.9650E»00
2.23946.00
2.6028E*00
8.37636-01
3.91546*00

HOLE FR4CT IONS

2.70C3E-01
4.2152E-01
2.7002E-01
1.21S5E-06
2.9943E-06
3.8059E-06
3.84116-02
8. 75696-06
5.1338E-21

REFLECTED SHOCK
1.10266*04
4.a548£«01
8.16516*01
2.89026*02
1.06786*01
2.31886*00
2.78156*00
8.4434E-01
3.81106*00 .

3.16916-01
3.302*6-01
3.16846-01
7.72816-07
3.06526-06
4.08016-06
3.59306-02
2. 18726-05
1.62056-19

18



TABLE I. -Continued

5 N/ m

PI ' 5.0C6»00 N/SO-M. US 1 • 3.40E*04 M/SEC
XH2 «

f
T
RHO
H
A
S
I
GAME
U

SPEC IES

E-
H
H*
H2
H-
H2*
HE
HE*
HE**

PI = 5
XH2 •

P
T
RHO
H
A
S
L
GAME
U

eppf ice5r 1 1. Its

e-
H
h*
H2
H-
H2*
HE
HE*
HE**

.90

MUVING SHOCK
9.42:9E*0^
3.5381E*Ol
1.2063E*01
l.5468E*02 ;
8.0070E*00 ;
2.1417E»00 '.:
2.2075E*00
8.20B4E-01
2.4699E*01

1.3931E-01
6.7608E-01
1.3931E-01
1.2673E-06
6.5161E-07
7.3456E-07
4.5299E-02
2.2723E-07
2.0079E-27

.OOE*00 N/Sa-K

.90

MOVING SHOCK
1.060CE*03
3.6740E»01
1.2567E*01
1.7339E*02
8.3177E*00
2.1978E»00
2.2957E*00
8.2026E-01
2.62476*01

1.7238E-01
6.1168E-01
1.7238E-01
9.5202E-07
7.2454E-07
8. 25596-07
4.3559E-02
4.6599E-07
2.9692E-26

XHE * .10

STANDING SHOCK
9.6405E*03
4.7733E*01
7.3423E«01
2.8129E«02
1.05166*01
2.3125£«00
2.7508E«00
8.4230E-01
4.0645E»00

- MOLE FRACTIONS

3.0929E-01
3.4508E-01
3.0927E-01
7.9278E-07
2.8822E-06
3.7877E-06
3.6336E-02
1.7785E-05
7.1233E-20

It US1 = 3.60E*
XHE = .10

STANDING SHOCK
1.1331E*04
5.0017E+01
7.7973E*01
3.1650E*02
1.1105E«01
2.3871E«CO
2.9054E»00
8.4854E-01
4.2369E»00

•— HOLE FftflCTI DNS

3.4606E-01
2.7350E-01
3.4602E-01
4.8086E-07
2.5956E-06
3.5368E-06
3.4382E-02
3.5725E-05
9.117.5E-19

REFLECTED SHOCK
1.3036E*04
5.1033E*01
8.6699E*01
3.26876*02
1.13156*01
2.3976E*00
2.9464E»00
8.51486-01
3.9917E*00

3.5515E-01
2.S580E-01
3.5510E-01
4.4559E-07
2.6921E-06
3.72936-06
3.3894E-02
4.5794E-05
2.38836-18

04 M/SEC

REFLECTED SHOCK
1.52766*04
5.38296*01
9.09966*01
3.6755E*02
1.20296*01
2.4784E»00
3.1187E*00
8.6189E-01
4.21716*00

3.90786-01
1.86476-01
3.90686-01
2.23876-07
2.1437E-06
3.10926-06
3.19646-02
1.00776-04
4.0039E-17

PI = 5
XH2 •

P
T
RHO
H
A
S
L
GAME
U

SPECIES

E-
H
H*
H2 .
H-
H2*
HE
HE*
HE»»

.OOE*00 N/SO-H,

.90

MOVING SHOCK
1.1846E*03
3.8015E*01
1.3042E*01
1.9316E*02
8.6345E»00
2.2555E*00
2.3895E*00
8.2077E-01
2.7792E*01

2.0485E-01
5.4845E-01
2.0485E-01
7.1567E-07
7.7143E-'37
8.8969E-07
4. 184 9£ -02
8.7456E-07
3.0889E-25

US1 > 3.80E*
XHE - .10

STANDING SHOCK
1.3160E*04
5.2495E«01
8. 176EE*01
3.5371E«02
1.1744E*01
2.462SE*00
3.0«52E«00
8.5714E-01
4.438!E*00

MOLE FRACTIONS

3.8014E-01
2.0717E-01
3.8006E-01
2.6312E-07
2.15 766-06
3.0612E-06
3.2551E-02
7.34C3E-05
I. 20586-17

04 M/SEC

REFLECTED SHOCK
1. 7722E*04
5.7191E»01
9.40676*01
4.1079E*O2
1.28666*01
2.S604E*00
3.29436*00
8.7862E-01
4.45976*00

4.23246-01
1.23406-01
4.2299E-01
8.98056-08
1.4765E-06
2.26506-06
3.0108E-02
2.4823E-04
9.0446E-16

PI • 5.0Cc»00 N/SO-Ht
XH2 • .90

US I » 4.00E»0* M/SEC
XHE ° .10

p
T
RHO
H
A
S
I
GAME
U

SPf CIES

E-
H
h*
H2
H-

H2»
HE
HE*
HE**

MOVING SHOCK
1.31606*03
3.9240E*01
1.3«78E*Ol
2.1*03E»02
8.95926*00
2.3I47E*00
2.488*6*00
8.2203E-01
2.9333E»01

2.3646E-01
4.8689E-01
2.3646E-01
5.3321E-07
7.9204E-07
9.2553E-07
4.0185E-02
1.5484E-06
2.6217E-?4

STANDING SHOCK REFLECTED SHOCK
1.5103E»04 2.04ITF«.nt
5.5334E*01
8.45586*01
3.92856*02
1.2465E*01
2.5395E*00
3.2278E*00
8.6994E-01
4.6836E*00

• MOLE FRACTIONS -*

4. 11366-01
1.4646E-01
4.1120E-01
1.2251E-07
1.6083E-06
2.3917E-06
3.0819E-02
1.6170E-04
1.9067E-16

6.17556*01
9.S396E*01
4. 5782E*02
1. 3952E*-01
2.6429E*00
3.46566*00
9. 094 9E -01
4.8175E»00

4.5176E~01
6.8400E-02
4.5098E-01
2.3724E-08
7.915SE-07
1.3100E-06
2.8076E«02
7.7918E-04
4.2361E-14
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JABLE.I. -Continued

p,.-5N/m

PI = S.
XH2 »

p
T
RHO .
H
A. '. '
.S '
I
GAME
U."

SPECIES

E-
H
H*
H2
Hr
H2* ''
HE , *
HE*
HE** .'

PI » 5
XH2 =

P.
T
RHO .
H
A
s.
I
CAME.
U

SPECIES

t-
H
H*
H2
h-
H2»
HE
hi*
HE**-..

OOEtOO N/SO-M, • US1 > *.20E*0* M/SEC ;,
9C

MOV INC SHOCK
1'.*5*1E»03

' ».0*35E»01
1.3877E»01
2.3591E*02
9.2915E«00
2.37*86*00
2.5915E*00
8. 23 88 E- 01
3.0870E*01

2.6684E-01
*. 277*6-01
2.668*6-01.
3.91996-07.
7.8735E-07
9.3305E-07

" 3.8585E-02
2.6303E-04.
1.87006-23.

.006*00 N/SO-M
;90.

MOV INC SHOCK
1.5988E»03
4.1b42E«01
l.4216E»01 .
2.588BE»02
S.6<.OOE»00

' 2.4372E»00
2.7C07E»00 .
8.2633E-01,

.3.2*01E»01 •

2.96*7E-01
J.7003E-01

• 2.96*7E-01
•2.T989E-07.

7.5700E-07
• J.1085E-07

3.7023E-02-.
4.3963E-06
1.2393E^22

XHE - .10

STANDING ShOCK
.1.71*16*0*

S.882«E«01
8.6CK3E.01
4.3387E.02
1.3322E»Ol
2.6151E«00
3.3865E»00
8.9096E-01

' *.98S3E»00

- MOLE FRACTIONS

«.38S6E-01
9.2964E-02
4.3855E-01
*.*2*1E-08
1.0220E-06

' 1.6110E-06
2.9121E-02
*.07*TE-0*

, ' *.*122E-15

t US1 « *.«£*
.XHE - .10

STANDING SHOCK
, 1.91956*04

6.3602E«01
, 8. 5*59E»01

*.76S9E*02
.!.*«3<>E*01
2.68936*00
3.5315E*00 .

: 9.275*E-01
. : 5.39906*00

- MOLE .FRACTIONS

*.61t9E.-01
. "<..9015E-02

4.6068E-01
1.02A1E-08

•4.969SEr07
8.*738E-07

.2.700*6-02
.. .1.31206-03

. '. 2.1*89E-13

REFLECTED SHOCK
2.3*03E*0*
6.9038E*01
9.3T77E»01
5.09606*02
l.S*61E*01
2.7261E*00
3.61*96*00
9.5785E-01

1S.3*8*E*00

— -

*.7**06-01
2.72*76-02
*. 70696-01
2.827*E-09

• 2.6586E-07
*. 9371 6-07
2.39626-02
3.7019E-03
8.03*76^12

0* M/SEC

REFLECTED SHOCK
.. 2.6671E*0*

7.9726E*01
8.9889E*01
5.66766*02
1.71526*01
2.8071E»00
3.72176*00
9.91556-01
6.07396*00

4.89*86-01
8.7*986-03
*. 7*906-01
.86636-10
.1826E-08
. 32 78 E- 07
.22906-02

• .*579E-02
2.29236-09

PI = 5.00E*00 N/SO-M,
XH2 = .90

US1 - *.606*0* M/SEC
XHE - .10

p
T
RHO
H
A
S
Z
GAME
U

SPEC 1ES

E-
H
H*
H2 '
H-
H2*
HE -
HE*
HE**

PI = 5.
XH2 * -

P
T • - '
RHO
H • •
A
S - ' f

1 • • . •
CAME '
u • •

SPEC I6S

E- ' • . .
H
H*
H2 -
h-
H2* •'
HE
HE* '
HE**

MOVING SHOCK
1.75006*03
*.2865E*01
l.*511E*01
2.8291E*02
1.0001E*01
2.500*E*00
2.813*6*00 '
8.29*2E-01
3.39266*01

3.2*66E-.01
3.15l*E-01
3.2466E-01
1.9387E-07
7.0**9E-07
8.6166E-07
3.55376-02
T.262TE-06
7.81*16-22

OOE*00 N/SQ-M,
90

MOVING SHOCK
. 1.9077E*03 '
«.*138E*Ol
1.47516*01
3.08006*02
1.0381E*Or
2.56*7E*00
2.9300E>00
3.333*6-01
3.5**3E*Ol

3.5153E-01
2.62816-01
3.5152E-01
1.2850E-07
6.31846-07
7.8672E-07
3.4118E-02
1.2052E-05
4.83466-21 '

STANDING SHOCK REFL6CTED SHOCK
2.1221E«04
7.04936*01
8.26036*01
5.20816*02
l.S7**E*01
2.75976*00
3.64446*00 '
9.6*856-01
5.96976*00

MOLE FRACTIONS —

*.7866E-01
2.0*926-02

• *.73*1E-01
1.3381E-09
1.7088E-07
3.2391E-07
2.219*E-02
5.2452E-03
2.45986-11

US1 - 4.806*04
XHE = .10

3.03*36*0*
9.58826*01
8.366*6*01
6.31556*02
2.01316*01
2.88276*00
3.7B25E»00
1.117*6*00
7.12656*00

*. 9769 6-01
2.52806-03
*. 733*6-01
7.46716-12
1.05786-08
2.7268E-08
2.092*6-03
2.*3*5E-02
*.*758E-07

M/SEC

STANDING ShOCK REFLECT60 SHOCK
2.320*6*04
7.91826*01
7.86666*01
5.6652E*02
1.71056*01
2.82606*00
3.72526*00

: 9.9187E-01
6.652SE»00

MOLE FRACTIONS — •

4.89S6E-01
8.07526-03

•*.7512E-01
1.4235E-10
5.0889E-08
1.0835E-07
1.2014E-02
1.4831E-02
2.1964E-09

3.45196*04
1.20696*02
7.53396*01
7.06676*02
2.31166*01

. 2.95306*00
3.796*6*00
1.16626*00
8.6**8E*00

4.99526-01
7.83*96-0*
*. 73366-01
2.17596-13
1.73306-09
*. 76116-09
2.4419E-04
2.60296-02
6.7721E-05
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TABLE I. -Continued

pl
• 5 N / m

Pl = 5.006*00 N/SO-H
XH2 = .90

P
T
RhO
H
A
S
I
GAME
U

SPEC I 6 S

fc-
h
H*
H2
H-
H2»
hE
HE*
HE**

Pl = 5
XH2 =

P
T
RHO
H
A
S
I
GAME
U

SPEC 1 6 S

E- .
H
H*
h2
h-
H2»
H6
HE*
HE**

MOVING SHOCK
2.07176*03
4.54996*01
1.4930E»Ol
3.3415E*02
1.07866*01
2.6299c*00
3.0499E*00 '
8. 38456-01
3.69526*01

3.77026-01
2.13196-01
3.77006-01
8.0116E-08
5.4230E-07
6.8879E-07
3.2768E-0?'
2.0421E-05
3.1769E-20

.006*00 N/SO-M

.90

MOVING SHOCK
2.24196*03
4.70016*01
1.5037E*01
3.61366*02
1.12276*01
2.69576*00
3.17226*00
8.4541E-01
3.84506*01

4.0104E-01
1.66436-01
4.01006-01
4.58346-08
4.39966-07
5.71646-07
3.14886-02
3.60566-05
2.31376-19

, US1 = 5.006*04 M/SEC
XH6 =• .10

STANDING SHOCK
2.50436*04
9.02876*01
7.34746*01
6.1335E*02
1.92326*01
2.8855E*00
3.'751E«00
1.0852E*00
7.5207E»00

- HOLE FR ACT IONS

4.9671E-01
3.15656-03
4.73656-01
1.2986E-11
1.35856-08
3.30576-08
3.43146-03
2.30586-02
1.1371E-07

REFLECTED SHOCK
3.87406*04
1.45766*02
6.9847E»01
7.8350E*02-

.2.46086*01
. 3.01046*00

3.80516*00
1.09186*00
1.00286*01

5.00676-01
3.91246-04
4.72656-01
1.84296-14
6.7600E-10
1.41746-09
7.24626-05
2.43956-02
1.81296-03

, USl = 5.20E»04 M/SEC
XHE = .10

STANDING SHOCK
2.65946*04
1.05156*02
6.66896*01
6.60656*02
2.1483E*01
2.9394E*00 •
3.79276*00
1.1573E*00
8.67756*00

— MOLE FRACTIONS

4.99036-01
1.25186-03
4. 73356-01
9.7284E-13
3.2943E-09
9.05S9E-09
6.8453E-04
2.5677E-02
4.6743E-06

REFU6CT60 SHOCK
4.26636*04
1.64586*02
6.76686*01
8.56616*02
2.52906*01
3.05656*00
3.83096*00
1. 01446*00
1.09676*01

5.04036-01
2.7664E-04
4.69596-01
4.73226-15
4.74046-10
7.32826-10
3.32366-05
1.7706E-02
8.36516-03

Pl - 5.00E*00 N/Sa-M,
•XH2 - .90

'> .
I .
RHO
H '•
A "
S
Z .
GAME
U

e per tee5 re I, J C J

E-
H
H*
H2
h- •• '•
H2t
HE '
HE*
HE**

Pl = 5.
XH2 *

MOVING SHOCK
2.4177E*03 '.
4.8737E+01
1.5052E»01
3.8962E*02
1.1723E»01
2. 7620E»00
3.2956E»00
8.5564E-01
3.99316*01

4.2347E-01
1.2278E-01
4.2340E-01
2.30426-08
3.2988E-07 '
4.40386-07
3.0275E-02
6.8531E-05
2.0785E-18

OOE»00 N/SO-M,
90

US 1 > 5.40E*04 N/SEC
XHE » .10

STANDING SHOCK
2.79316*04

• 1.21276*02
6.06546*01
7.0871E«02
2.31666*01

.. 2.9861E»00
3.79736*00
1.16546*00
9.92656*00

MOL6 FRACTIONS

4.9964E-01
'6.19756-04
'4. 73406-01
' 1.0693E-13'

1.09536-09
'• 3.0004E-09

1.90136-04
2.6052Er02
9.2138E-05

REFLECTED SHOCK
4.63636*04
1.81366*02
6.6171E»01
9.29876*02
2.68576*01

• 3.09856*00
3.86336*00

. 1.02956*00
1.17496*01

5.0819E-01
2.1706E-04
4.6571E-01
1. 75816-15
3.8467E-10
4.53856-10
1.32396-05

' 9. 26556-03
1.6606E-02

US1 • 5.60E*04 M/SEC
XHE « .10

MOVING SHOCK STANDING SHOCK
P '
T -
RHO
H
A
S
i •
GAME
u -

cpc r iceirt U 1 1 b

t- - . .
H

H*

H2
h- .
H2»
HE
HE*-.
HE**

2.59886*03
$.08726*01

- 1.49516*01
4.18926*02
1.2313E*01
2.8279E*00

. 3.41706*00 .
8.72176-01
4.13916*01 .

4.43966-01 •
8.29706^02'

. 4.4381E-01
9.46706-09
2.19776-07
3.0357E-07
2.9118E-02
1.47616-04
2.6984E-17 •

2.9120E»0*
1.37866*02
5.56196*01
7.5808^*02

'2.42466*01
3.02926*00
3.80136*00
1.12116*00
1.10966*01

MOL6 FRACTIONS

5.00186-01
3. 81636-04
4.73146-01
4.10876-14
5. 81126-10
1.38606-09
9.0659E-05
•2.53906-02

• 8. 25586-04

REFLECTED SHOCK
4.99696*04
2.0221E*02
6.3572E*01
1.0089E*03
2.9457E*Ol
3.14046*00
3.88716*00
1.10396*00
1.27176*01

5.11206-01
1.65946-04
4. 62916-01
5.91836-16
3.00916-10
2.6645E-10
3.41896-06
3.15416-03
2.25696-02
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TABLE I. -Continued

• 5 N / r a

PI = 5
XH2 =

P
T
RHO
H
A
s
I
GAME
U

SPECIES

6-
h
H*
H2
h-
H2t

HE
ME.
HE**

PI = 5
XN2 -

P
T
RHO
H

A

S

z
GAME
U

SPEC IES

E-
H

H*

H2
H-
H2t
HE
HE*
HE*»

.30E»00 N/SQ-M,

.90

MOVING SHOCK
2.7838E»03
5.3762E»01
1.4664E*Ol
4.4922E*02
1.30B7E»01
2.8930E*00
3.5312E*00
9. 02236-01
4.28106*01

4.6194E-01
4.8193E-02
4.6154E-01
2.73S8E-09.
'..19B1E-07
1.7348E-C7
2.7920E-02 '
3.9832E-04
6.9520E-16

.006*00 N/SO-M,

.90

MOVING SHOCK
2.9703E*03
5.8077E*01
1.4104E»01
4.80«8E*02
l.A155E*Cl
2.95576*00
3.6262E<-00
9.5133E-01
<>.<>157E»01

<..7604E-01
2.186«E-02
*.7*52E-OI
*.<.539E-10
*.7010E-08
7.3006E-08
2.6051E-02
1.5257E-03
5.3698E-1*

US 1 * 5.80E.
XHE '» .10

STANDING SHOCK
3.0099E«0*
1.5276E*02
5.2013E*01
8.09156*02
2.4260E»01
3.06B8E»00
3.8129E»00
1.006<.E»00
1.2053E»Ol

KOCE FRACT IONS

5.0169E-01
3.0615E-0*
*.7178E-01
*.93*5E-14
5.1379E-10
1.17C4E-09
7.375CE-05
2.2392E-02
3.7610E-03

04 M/SEC

REFLECTED SHOCK
5.3182E+0*
2.29076*02
5.«83E*01
1.09*7E*03
3.2159E»01
3.18226*00
3.8964E*00
1.1587E*00
1.3936E»01

5.1237E-01
1.21566-04
4.6185E-01
1.7306E-16
2.1792E-10
l.**97E-lb
6.41586-07
8.08066-04
2.48566-02

US1 = 6.00E»0'. H/SEC
XHE « .10

STANDING SHOCK
3.0820E*04
l.638SE«02
4.9526E»01
8.6280E«02
2.4537E»01
3. 10a3E«00
3.8419E»00
9.6192E-01
1.2548E«01

MOLE FRACT IONS

s.os'ieE-oi
2.4985E-0'.
4.682*6-01
2.01H4E-14
3.82S«E-10
8.1167E-10
4.11S1E-05
1.473«E-OJ
1.1252E-02

REFLECTED SHOCK
5.52866*04
2.5848E»02
5.4861E»01
1.1831E*03
3.4390E»01
3.22286*00
3.8988E*00
1.17366*00
1.52206*01

5.1267E-01
8.9281E-05
4.6160E-01
5.34476-17
1.5178E-10
8.0289E-11
1.3215E-07
2.28006-04
2.5421E-02

PI * 5
XH2 »'

P
T
RHO '
H
A
S
I .
GAME
U

SPEC IES

E-
H
H*
H2 •
H-
H2» '
HE
HE*
HE**

PI = 5.
XH2 <= .

.006*00 N/SQ-M,

.90

MOVING SHOCK
3.15846*03

' 6.3971E*01
1.33696*01
5.12696*02
1.51046*01
3.01436*00
3.69316*00
9.65656-01
4.54386*01

4.85526-01
8.2932E-03
4.7910E-01
4.7223E-11
1.42756-08
2.42386-08

• 2.0658E-02
• 6.4201E-03
' .7.46576-12

,006*00 N/SO-M,
,90

US1 - 6.206*04 M/SEC
XHE = .10

STANDING SHOCK
3.07876*04
1.75126*02
4.55986*01
9.15416*02
2.63996*01
3.14876*00
3.86816*00'"
1.03326*00
1.32906*01

HOLE FRACT IONS

5. 08816-01
1.69976-04
4.65166-01

' 2.2742E-15
2.12116-10
3.11676-10
1.21726-05
8.03C8E-03
1.7809E-02

REFLECTED SHOCK
5.63726*04
2.88466*02
5.01166*01
1.27266*03
3.63836*01
3.26146*00
3.89946*00
1.17686*00
1.64826*01

5.12756-01
6.69696-05
4.61546-01
1.66206-17
1.04836-10
4.68826-11
3.36046-08
7.90276-05
2.55666-02

US1 = 6.40E*04 M/SEC
XHE - .10

MOVING SHOCK STANDING SHOCK
(>
T
CHO
H
A
S
I
GAME
U

SPECIES

E-
H
H*

H2

H-

H2«

hE
HE*
HE**

3.35166*03
7.03326*01
1.27236*01
5i4592E*02
1.6066E*01
3.06976*00
3.7455E»00
9.7989E-01
4.67126*01

.

4.9273E-01
3.4321E-03
4.7714E-01
5.98076-12
4.68796-39
6.6780E-09
1. Ill 76-02
1.5581E-02
4.1745E-10

3.06916*04
1.8917E*02
4.1769E«Ol
9.68366*02
2.82026*01
3.18666*00
3.88366*00
1.0829E«00

- 1.4196E»01

MOLE FRACTIONS

5.1076E-01
1.25796-04

. 4.6337E-01
- 3.84466-16

1.45486-10
1. 55356-10
3.9077E-06
4.1044E-03
2.1641E-n2

R6FLECTEO SHOCK
5.75466*04
3.2014E»02
4.60946*01
1.36496*03
3.83446*01'
3.29766*00
3.89976*00
1.1777E»00

•1.7743E*01

5.12786-01
5.1366E-OS
4.61536-01
7.23116-18
7.33276-11
2.89326-11
9.99086-09
3.20686-05
2.56116-02
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TABLE;l. -Continued

• 5 N / m

PI » 5
XH2 =

P
T
RHO
H
A .
S
i.
GAME
U

e per tecJ rt\~ 1 1 i

E-
H •
H*
H2
hi-
H2»
HE
HE*
H6**

PI « 5
XH2 a

P
T .
RHO

H ' •
A
S
z
GAME
U

SPEC IE S

E-
rt
H*'
H2
H-
H2*
HE
HE*
hE»»

.006*00 ,N/SO-M

.90

MOVING SHOCK
3.54516*03
7.8313E*bl
1.19706*01.-
5.80046*02
1.7805E*01
3.1206E»00
3.78196*00
1.0703E»00
4.79136*01

4.9761E-01
1.37476-03
4.74576-01
6.60136-13
1.3968E-09
2.88696-09-
3.39896-03
2.3042E-J2
1.59326-08

.006*00- N/Stt-M

.90

MOVING SHOCK
3.73496*03
8.92106*01
1.10316*01
6.1492E*02
1.97576*01
3.1673E*00
3.79556*00
1.15286*00
4.89946*01

4.99416-01
5.16426-04
4.73736-01

-5.49206-14
3.48296-10
8.32226-10
6.68426-04
2.56786-02
6.18576-07

i USI = 6.606*04 M/S6C
•XH6 •' .10

STANDING ShOCK
. 3.01536*04

2.04696*02
3.78406*01
1.02096*03
3.00416*01
3.22356*00
3.89276*00
1.13256*00
1.51196*01

~ HOLE FRACT IONS

- 5.11916-01
9.64956-05
4.623C6-01
1.16826-16
1.05056-10
9i03706-ll
1.16116-06
1.7671E-03
2.3921E-02

REFLECTED SHOCK
5.77926*04
3.51466*02
4.21656*01
1.45706*03
4.01806*01
3.33216*00
3.89986*00
1.17796*00
1.89476*01

5.12796-01
4.00806-05
4.61526-01
3.07846-18
5.13076-11
1.85796-11
3.46886-09
1.53726-05
2.56276-02

t USI = 6.806*04 M/S6C
XH6 = .10

STANDING ShOCK
2.89316*04
2.2093E*02
3.3601E»01.
1.07216*03
3.16096*01
3.26056*00
3.89716*00
1.16046*00
1.6041E*Ol

~ MO LE F R A C T I ON S

5.12456-01
7.35726-05
4.61816-01
4.16486-17
7. 34936-11
5.2799E-11
3.2514E-07
6.7628E-04
2.4984E-02 •

R6FL6CT6D SHOCK
5.64506*04
3.80256*02
3.80676*01
1.54406*03
4.17966*01.

. 3.36536*00
3.89986*00
1.17806*00
1.99526*01

5.12806-01
3. 17096-05
4.61536-01
1.41456-18
3.57356-11
1.22576-11
U4186E-09
8.57046-06
2.56336-02'

PI =.
XH2 «

. .,
P •
T .
RHO
H<
A .
S,
I
GAME
U.

5.006*00 N/SO-M, usi - 7.006*04 M/SEC
..90

MOVING SHOCK
3.92486*03
1.0114E*02
1.0215E»01
6.5062E»02
2.12116*01
3.20736*00
3.79866*00
1.17116*00
5.00146*01

XHE = .10

STANDING ShOCK
2.7796E«04
2.37456*02
3.0026E»01
1.1226E*03
3.2929E*01
3.29436*00
3.89876*00
1.1713E«00
1.6988E*01

REFLECTED SHOCK
5.52726*04
4.10626*02
3.45156*01
1.63286*03
4.34346*01
3.39746*00
3.89996*00
1.17806*00
2.10256*01

ift L. i e

E-
h
h* .
H2 - .
H-

H2»
HE
HE*
HE»t

4.9981E-01
2.3355E-04

, 4.7363E-01
6.20306-15
1. 04366-10
2.8006E-10
1.57326-04
2.6155E-02
1.32486-05

• MOLE FRACTIONS

5.1265E-01
5.7233E-05
4.6164E-01

. 1.6703E-1T
5.23126-11
3.2332E-11
1.07COE-07
2.86336-04
2.53636-02

5.12616-01
2.53136-05
4. 61536-01
6.79116-19
2.50666-11
8.27676-12
6.11946-10
5.12266-06
2.56376-02

23



. TABLE I.-Continued

• 10 N/ m

1.00E*01 N/S4I-M, US I - 4.00E*03 H/SEC
XHE .« .10

1
.P

' T- - --
RHO •

; H • .
A '

. 'S- '-' ' ...
'.1 ' . •
•GAME . '
u ••••

SPEC IES

E-
H •' ' . -

' H* • ;
Hi ..' .'

• H- • ' • . . . •
h2t . . '

HE • ' 3
.."HE*' ••
VIE**-.;. :

10V ING SHOCK S
1.16146*01 .
J.9386E.OO
3.95066.00
3.0049E.OO
1.7084E400 : '
1.0492E»00
1.0000E*00 • •;•
9.9311E-01
2.36756*00

1.5454E-60
2. 71416-09
5.7745E-2C •••
9.0000E-01 •
4.4745E-69. '
d.6956E-21 '
l.OOOOE-01-'"
1.2108E-72-
0.

.TANDING SHOCK

. .2.4318E*01
• 3.6689E*00

6.62916.00
. 3.7780E»00

• 1.9005E«00
. 1.05086.00

. i.oooce.oo
9.8450E-01

'. l.4074E«00

HOLE FR ACT IONS

1.7282E-40
3.2515E-07
6.2304E-20
9.0000E-01-

••" 3.9119E-47
4.1367E-Z1
l.OOOOE-01
1.25S9E-61

.' : 0.

REFLECTED SHOCK
5.9439E*01
5.1849E*00
1.1461E*01
5.4597E»00
2.22636*00
l.0657E*00
1.00026*00
9.5569E-01
1. 24686*00

1.64616-24
4.1439E-04
6.4833E-20
8.9961E-01
1.2171E-29
1.5963E-21
9.9979E-02
2.0590E-52
0.

PI = 1.00E»01 N/SO-Mi
XH2 = '.90 ' '

US1 = 5.00E»03 M/SEC
XHE = ' .10'

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
.-p .

T •• -•
RHO •'

• H • •
A •'• "

'S
2 ' ' ':

'GAME ' '
U " '••

l.8291E*01-
' 4.0444E»00

4.5220E*00
4.1831E*00'- '•
1.9901E*00 '
1.0759?*00 '

: ' 1.0000E*00
• 9.7924E-01'
-3.J856E»00 '

4.88236*01
5.3917E»00
9. 0485E«00
5.70886*00
2.2583E«00
1.0798E*00

• 1. 00056.00
'• 9.4545E-01'

1-. 5389E*00

1.0504E*02
6.8287E»00
1.5224E»01

. 7.93686*00
2.4182E.OO
1.0969E.OO
1.0105E»00
8.4752E-01
1.30886*00

i P t C I t b

6-
n ' '• •

'H* ' '• -'-:

'•H2': *•• -
H- •- ' •••r
K2* •••'"•••
HE •"• '• >;

'•HE*- '
HE**' • '

2.2729E-38
6.0053E-06
6.4117E-20
8.9999E-01
5.5551E-45 •
2.3237E-21 '
l .OOOOE-01
2.7444E-60 '
"> . ' • • ' • • -

6.0232E-22
9.2775E-04
6.5736E-20
8.9912E-01
5.3447E-27
1.2763E-21
9.9954E-02
5.0213E-51
0.

<. .

1.5001E-16
2. 07466-02
1.4779E-16
8.8029E-01
6.1467E-21
2.28796-18
9. 89636-02
3.6212E-41
0. '

PI * I
XH2 -

f
T
KHU
H
A
S
Z
GAME
U

SPECIES

E-
h
H*
HZ
M-

H2»
hE • '
HE*
HE**

PI * 1.
XHZ = .

.OOE»Ol N/SQ-M,

.90

MOVING SHOCK
2.6S79E*01
S.3193E*00
«.9947E*00
$.6268E*00
2.Z4Z1E»00
1.1019E*00
1.0005E*00
9.4457E-01
3.8038E*00

2.3146E-21
9.4SZOE-04
6.313SE-ZO
3.9910E-01
1.8176E-26
9.5973E-2Z
9.9953E-02
2.41Z3E-51
).

OOE*Ol N/SO-M,
90

US I • 6.00E»03
XHE * .10 '

M/SEC

STANDING SHOCK REFLECTED SHOCK
8.8293EKJ1
6.9237E*00 .
1.2582E»01
8.2283E«00
Z.4234E*00
1.1095E*00
1.0137E»00

' 8.3684E-01
1.5075E«00

MOLE FRACTIONS —

3.4624E-16
2.T06TE-02
3.4174E-16

, 8.7429E-01
1.5455E-20
4.5887E-18
9.8647E-02
1.2693E-40
3.

US1 <• 7.00E«03
XHE » .10

1.62656*02
7.7567E*00
2.0137E»01
1.07»6£*01
2.S539E*00
1.1298E»00
1.0413E*00
8.0756E-01
l.2589E»00

3.9638E-14
7.9262E-02
3.9164E-1*
8.2470E-01
6.2910E-18
4.8007E-16
9.6037E-OZ
3.8348E-37
0.

M/SEC

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
p
T •
RHO
H
A
S
i
GAME
U

SPECIES

£-
H
.H*
H2 .,
H-

H2*
ME
HE*
KE»*

3.6839E*01
6.4509E*00
S.664«E*00
7.3557E»00.
2.35596*00
1.12735*00
1.00alE*00
6. 53476-01
<..5682E*00

—

3.0741E-17
1.6017E-OZ
3.05126-17
8.84T8E-01
7.5131E-22
2.9576E-19
9.9199E-02
2.1326E-44
3.

1.5297E*02
7.86596*00
1.85186*01
1.1391E*01
2.5769E*00
1.1430E*00
1.05036*00
8.03806-01
1.3962E*00

MOLE FRACTIONS —

6.62616-14
9.5678E-02
6.54S6E-14
3.0892E-01
1.01506-17
7.7541E-16.
9.52066-02
1.65366-36
0.

2.4850E»02
8.45166*00
2.7034€»01
1.41716*01
2.7082E*00
1.16736*00
1.08756*00
7.9799E-OI
1.21306*00

8.2296E-13
1.6087E-01
8.13*9E-13
7.4717E-01
2.3950E-16
9.7062E-1S
9.1956E-02
3.0835E-34
0.



TABLE'l.-Continued

PI •"•!'.•
XH2 = .

" ' > • • • • '

' "i":.
' RHO

H '

* I
' s • ;

" I'
: GAME
- u ' • ' •

SPECIES

' £ - ' " ' • ' ' •
H " -''• "'
HV ' ' ; "
H2 '; ' ̂  •'•'•
h- ' •'•

'K2'» -• '
HE ' •
HE »"'"-••
HE** '•

PI = 1.
XH2 = .

,. . ; -- .

P • • • .- •'
-,T> - ,••' •-
. RHO '-' '
' -H . - - .S ' '•
• 'A: . - • ' • • : • • '

s- '• •' •
i • •

.GAME-^ ' - '
•Ul- '..' .

epCf 1 £^ir tL 1 C i

ET ••' -.-•

M ' ' '
. H» . .

H2
H-
H2».

HE
H E * • • ' • •
HE»»

OCE*01 N/SO-M
90

HOMING SHOCK
«.9319E*Oi;'
7.1788E*00
6.6754E>00'
9.375'rE»Ob".
Z.<.46Uc*00
1.15V>E»Ob,
1.0290EVOO
8.io*oE-bi:."

' 5.3891E»00

---_-.l

3.6583E-15
5.6357E-02
3.6288E-15
8.*646E-Oi'
2.0779E-19'
2.9790E-1.7
9.7182E-02'
6.09**E-'tO"
0.

'OOE*01 'N/SU-M
90 "<•

MOVING SHOCK
6.3726E»01 .

- 7.6903E»00
.7.8217E*00

• 1.1666E«01
2.5480E»00

' 1.1843E»00
l.0593E»00
7.9696E-011 ''
6.2186t»00

5.5709E-1*
1.1187E-01
S.5291E-1*
7.9373E-01
5.1869E-18
'4.2344E-16
9.*'t37E-02-
2.2657E-37
0.

, . 'US1 * 8.00E»03 M/SEC :.
XHE « .10

STANDING SHOCK
,2.5563E»02 .
8.5881E*00
2.69«6E»01
1.5190E»01
2.7«73E«00 .
1.1816E»00
1.1028E»00
'7.9693E-01
1.33S«E*00

- MOLE FRACTIONS

'. ' 1.3203E-12
1.864CE-01,
1.3048E-12

' •"" 7.2292E-01.
v 3.9357E-16
. 1.5858E-14

9.0680E-02
' 3.5824E-33
" 0.

. US1 «' 9.00E*
' ' XHE « .10

STANUING SHOCK'
*.0202E«02
9.21*«E*00

• 3.7390E«01V

•1.9553E»Ol '
• 2. 9272E«00

1-.2258E*00'
" 1'. 1671E«00

' 7:9673E-01
: 1\.3025E«00

~ MOLE' FRACTI ONS

'" 1.1519E-11
2.863*E-01
I.ISB^E1!!
6.2797E-01

•' 5.6907E-15
1.4090E-13
8.5683E-02
3.9198E-31
0.

REFLECTED SHOCK
3.8429E*02
9.0819E,»00
3.68606*01
1.8312E*01
2.8818E»00
1.2101E*00
1.1*78E*00
7.9667E-01
1.1926E»00

•__ — - — :..
7.9450E-12
2.5760E-01
7.85A5E-12
6.5528E-01
3.7562E-15
9.4164E-14
8.7120E-02
t.2023E-32
0.

03' M'/ SEC

, REFLECTED SHOCK
5.73*3E»02

• 9.6697E»00
4.861*E»01
2.30686*01

.3.0691E»00
1.2S80E*00
1.2198E*00
7.9855E-01
1.1885E»00

4.783*E-ll
3.6046E-01
4.7296E-H
5.5757E-01
3.3052E-14
5.7137E-13
8.1977E-02
3.6554E-30

• o.

PI = 1.
XH21 = .

t : ••

*.P- . . - • • ' •
'.I

RHO
H

. A
S.
I.
GAHE .
U

SPEC I E S

E- .
H .
H* . ,
H2
H- • '
H2* .
HE
HE*
HE**

PI » 1.
XH2 - .

t

P '
t..
RHO".
H . . .'
A .

's.
I
GAME
U

SPECIES

E- . '...

H
H*
H2 '
H-
H2«
HE
HE*
HE**

OOE*01 N/Sa-M,
90

MOVING SHOCK
7.9930E*01 .
8.10146*00
8.99796*00
1.422lE*Ol
2.6528E*00
1.2172E*00
1.09636*00
7.9229E-01
7.0425E*00

3. 77376-13
1.7572E-01
3.74696-13
7.33076-01
5.0064E-17
2.7374E-15
9.1214E-02
1.7441E-35
•).

006*01 N/Su-M,
90

MOVING SHOCK
9.7B41E*01
8.45526*00
l.0158E*Ol
1.70406*01
2.76036*00
1.2530E*00
1.13936*00
7.9100E-01 •
7.8552E*00

. : '_„

.1.58006-12"
2.4448E-01
1.56906-12
6.6774E-01
2.6941E-16
1.1297E-14
8.7776E-02
1.31826-34
3.

US1 - 1.00E*04 M/SEC
XH6 « .10

STANDING SHOCK
5.9507E«02
9. 7909E*00
4.8963E*01
2.44426*01 •
3.1169E*00
1.27486*00
1.2417E«00
7.99096-01 .
1.29636*00

MOLE FRACTIONS

- 6.41706-11
3.8920E-01
6.3432E-11-
5.3026E-01

. 4.6319E-14
7.84S5E-13
8.0540E-02
1.23426-29
0.

REFLECTED SHOCK
8.19446*02
1.02396*01

. 6.1434E»01
2.8425E»01
3.27116*00
1.31106*00
1.3027E*00
8.0214E-01
1.2064E*00

2.2008E-10
4.6475E-01
2.1770E-10
4.5849E-01
2.0543E-13
2.59026-12
7.6763E-02
1.2343E-28
0.

. US1 = 1.10E*04 M/SEC .
XHE * .10

STANDING SHOCK
8.36746*02

. 1.03466*01
6.10266*01 ..
2.98366*01
3.31836*00
1.32796*00.
1.32556*00
8. 02936-01 .
U3098E*00

MOLE FRACTIONS

. 2.8751E-10
4.91C6E-01
2.8446E-10
4.33496-01
2.74986-13
3.32956-12
7.5447E-02 .
7.61246-29
0.

REFLECTED SHOCK
1.12446*03
1.08096*01
7.45466*01
3.43516*01
3.48936*00

• 1.36816*00
1.39546*00
8. 071 8E -01
1.2382E*00

-——-'"

8.S726E-10
S.6672E-01
8.4864E-10

•• 3.6162E-01
' 1.0080E-12

9.6278E-12
7.1664E-02
3.1488E-27
0.

25



TABLE I. -Continued

• 10 HI m'

PI = 1
XH2 =

P

T
RHU
H
A

S
I
GAME
U

SPEC IES

E-
H

rt»
M2
h-
H2*
HE
HE*
HE»t

PI = 1
XH2 «'

P
T
RHJ
H
A

S
L
GAME
U

SPECIES

E-
H
H>

HZ
h-
"2*
HE
HE*
HE»»

.30E*01 N/SQ-H,

.90

MOVING SHOCK
1.1750E*02
8.7B12E»00
1.1268£*0l
2.012*6*01
2.8721E*GO
1.29166*00
1.18756>OO
7.9105E-01

"8.66206*00

S. 57356-12
3.1578E-01
S.5368E-12
6.0001E-01
1.1923E-15
J.7812E-1*
8.*211E-02

, S.7219E-33
3.

.OOEtOl N/SO-M,

. 9 0 . . .

MOVING SHOCK
1.3U85E»02
9.0866E»00
1.23l*E*01
£.3*7*E»01
2i98U*6*i>0
l.3329£»OC
1.2*08E*00
7.9207E-01
9.46126*00

1.635*6-11
U8B2 06-01
1.6J526-U
i.312lE-Ol
*.1789E-15
1.0S55E-13
0.0593E-0*
7.5217E-32
3.

US1 * 1.20E*
XHE <• .10

STANDING SHOCK
1.1285E»03
1.090<iE*01
7.2972E*Ol
3. 57*6E»01
3.53526*00
1.3848E*00
1.4182E«00
8.0819E-01
1.33«7E*00

HOLE F ft ACT IONS

L.U68E-09
5.8980E-01
1.1063E-09
3.3969E-01
1.30*9E-12
1.1815E-11
7.0510E-02
7.6761E-27
b. ' ' '

0« M/SEC

REFLECTED SHOCK
l.«908E*03
1.1409E*01
8.7250E*01
4.0873E*01
3.7297E»00
l.«292E*00
l.*<)77E*00
8.1«12E-01
1.28*OE*00

3.1039E-09
6.6<.62E-01
3.0764E-09
2.6861E-01
*.3054E-12
3.1801E-11
6.6769E-02
7.6512E-26
1.2840E-92

USl = 1.30E*04 M/SEC
XHE «• .10

STANDING SHOCK
l.*TOOE*03
1.1486E*C1
8.<i259Et01
«.2158E»C1

• 3.7715E»00
1.<.**8E*00
l.'S188E*00
8.1535E-01
1.38«9E*30

MO L 6 F f tACTI ON S

3.7686E-09
6.832CE-01
3.7372E-09
2.5096E-01
5.1073E-12
3.6*78E-11
6.5840E-02
1.2648E-25
3.

REFLECTED SHOCK
1.9203E*03
1.208SE*01
9.8781E»01
4.800*E*01
«.0039E*00 •
1.49366*00
1.6086E*00
8.2«66E~01
1.3*726*00

1.1543E-08
7.5671E-01
1.1460E-08
1.81136-01
1.75536-11
1.00596-10
6.2165E-02
2.21076-2*
1.1723E-87

PI = I
XH2 *

P
T
RHO
H
A
S .
z
GAME
U

c per t c cirCU 1 1 i

E-
H
H*
M2
M- •
H2*
HE
HE*
HE**

PI * I.
XH2 • .

.006*01 N/SO-M,

.90

MOVING SHOCK
1.6191E*02
9.37B7E*00
1.3290E*01
2.7088E»01
3.10996*00
1.3767E*00
1.2991E*00
7.9378E-01
1.0255E*01

*. 05716-11
*.60*1E-01
V.0328E-11

. 4.6261E-01
l.200*E-l*
2.55A9E-13
7.6980E-02
*.0599E-32
0.

30E*01 N/SU-M,
90

USl • l.*OE»0* M/SEC
XHE - .10

STANDING SHOCK
1.8598E»03
1.21**E»01
9.*171E*01
*. 90726*01
«. 03936*00
1.5072E«00
1.6262E»00
8.2616E-01
l.**95E*00

MOLE FRACTIONS

l.302*E-08
7.70136-01

. 1.29356-08

. 1.6837E-01
1.91686-11
1.0823E-10
6.1*93E-02
2.38876-2*
3.57J6E-87

REFLECTED SHOCK
2.41686*03
1.2957E*01
l.0805E»02
5.58186*01 .
*.3*7»E»00
1.5606E»00
1.72636*00
8.*51*E-Ol
l.*39*E*00

5.1889E-08
'... 8.*l*8E-Ol

5.16Z5E-08
1.00S9E-01

, 7.8*82E-11
J.*178E-10
5.79266-02
9.*609E-23
*.0065E-82

USl • 1.50E«0* M/SEC.
XHE - .10 .

MOVING SHOCK STANDING SHOCK
P
T
RHO
H
A

S
I
GAMF
U

SPECIES

E-
h
H*
H2
h-
H2»
ME

hF»
HE»»

l.866«E*02
9.670*E*00
I.*lb8£»0l
3.0969E*Ol
3.23816*00
1.4228E.OO
1.3621E*00
7.960*6-01
1.10*3c»01

1.0296E-10
5.3171E-01
1.02*2E-10
}.9*B7E-01
5.*105E-1*
S.890*E-13
7.3*1*E-02
>.*295E-30
0.

2.2892E*03
1.2984.6*01 •'•
1.01*8E»02
5.6*71E*01
*. 37106*00
1.57l'C6«00'
1.7373£»00
8.*698E-01.
1.5*396*00

HOLE FR ACT IQNS

5.**2*E-08
8.*876E-01
5.*160E-08
9.3681E-02
7.8722E-11
3.*28?E-10
5.7562E-02
8.3567E-23
'..0579E-81

.,

REFLECTED SHOCK
2.9857E*03
l.*512E»01
1.1168E>02

. . 6.*531E*OI
• *.9*82E*00

• 1.6298E*00
1.8*216*00

' 9.15876-01
1.60296*00

*. 80536-07
9.1*306-01
4.7936E-07
3.1*13E-02
S.8350E-10
1.7550E-09
5.*285E-02
2.10816-20
*.0861E-73
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TABLE I. -Continued.

10 N/ nr

PI = 1
XH2 =

P •
'T
RHU
H
A '

S
2 -

-. GAME
U

SPcC I 6 S

E- • '
h -
H* •
H2 .

•h- '
h2*

' HE
• Hit
hE.»*

PI <= I
XH2 =

P

T .

RHO
H
A

S
i
GAME
U

S P E C I E S

E-
H
H*
H2
H-
H2»
HE

HE*
HE*+

. 30E*01'. N/SQ-M

.40

MOVING SHOCK.
2.1307E»02
9;96i.6b»00
'..4963E*0:
3.51166*01
3. 3731 e* 00
1.47106*00
1.42975*00
7.9893E-01 •
1.18276*01

2.2573E-10
6.0098E-01
2.24596-10
3.29076-01
B'.26406-14
1.23026-12
6.9951E-02
1.4541E-29.
0.

.OOE»01 N/SO-M

.90 . -

MOVING SHOCK
2.«115E»02
1.02695*01
I.5a39E»Ol
3.9528E*01
3.5iaOE»00
1.52125*00
1.5015E*00
8.0271E-01
1.2605E»01

5.3256E-10
6.6306E-01
5.3021E-10
2.6534E-01
2.0654E-13
2.S607E-12
6.6597E-02
2. <• 74 76-28
J.

> US1 ° 1.60E*
XME = .10

STANDING SHOCK
2.7*55E»03
l.*400E*01
1.035«E*02
6i4325E«01
<t.9209E»00
1.63*1E»00
1.8413EtOO
9.13256-01
l.7111E»OQ

*.3232E-07
9.1381E-01
4.3129E-07
3.1881E-02
4.9888E-10
1.5352E-09
5.4309E-02
1.5719E-20
2.1230E-74

04 M/SEC

REFLECTED SHOCK
3.71366+03
2.01836*01
9.69386*01
7.58276*01
t. 64166 *00
1.70226*00
1.89816*00
1.15146*00
2.15606*00

1.0792E-04
9.45986-01
1.0790E-04
1.119TE-03
4. 20 516-08
6.20916-08
5.2685E-02
1.7340E-:14
2.5272E-52

t US1 = 1.70E»0* M/SEC
XHE = .10

STANDING SHOCK
3.1642E»03
1.7970E»01
9.2951E»01
7.2*55E«01
6.1872E»00
l.6907E»00
1.8944E*00
1.12«5E»OC
2.12326*00

— MQ(_E FR ACT IONS

2.0294E-05
V.*41SE-01
2.0285E-05
2.9864E-03
1.0737E-08
1.91996-08
5.2788E-02
2.4397E-16
3.9274E-59

REFLECTED SHOCK
4.54066*03
2.77816*01
8.55926*01
8.85376*01
7.3194E*00
1.7567E*00
1.90966*00
1.00996*00
2.81196*00

5.1108E-03
9.3730E-01
5.110TE-03
1.03776-04
7.3214E-07
8.2985E-07
5.2368E-02
2.5990E-10
2.8361E-37

PI = 1
XH2 «

P
T

RHO
H
A

S
I
GAME
U

S P6C 1 6 S

6- .
H
H*
Hi
H-
H2«
HE
HE*
H6»»

PI = 1
XH2 •

P

T
RHO
H
A
s'
i ,
GAME
U

SPEC IE S

E-
H
H*

H2
H-
H2»
HE
HE*
HE**

.006*01 N/Sa-M,

.90

MOVING SHOCK
2.708UE*02
1.0598E*01
1.6204E*01
4.4206E*01
3.6747E»00
1.5731E»00
l.5774E*00
8.07746-01
1.33786*01

1.197UE-09
7.3208E-01
1.1931E-09
2.0452E-01
4.8517E-13
5.1301E-12
6.3396E-02
1.59126-27
0.

.OOE*01 N/SO-M,

.90

MOVING SHOCK
3.0220E»02
1.0974E»Oi
1.6622E*01
4.9150E»01
3.8496E*00
1.62646*00
1.6567E*00
8.15126-01
1.41446*01

2.7950E-09
7.9276E-01
2.7858E-09
1.46886-01
1.1547E-12
1. 03776-11
6.0362E-02
6.4065E-27
3.

US1 •= 1.80E*04 M/SEC
XHE = .10

STANDING SHOCK
3.536JE«03
2.3421E*01
7.9418E»01
8.0789E*01
7.06326*00.
1.7358E«00
1.9010E*00
1.12056*00
2.7312E*00

MOLE FRACTIONS

8.066CE-04
9.4549E-01
8.06766-04
2.9302E-04
1.69026-07
2.1136E-07
5.26C56-02
2.3752E-12
1.20226-44

REFLECTED SHOCK
5.33226*03
3.2154E*01
8.5522E*01
1.00226*02
7.5234E>00
1.79556*00
1.9391E*00
9. 090 3E -01
3.12606*00

2.0193E-02
9.0799E-01
2.0193E-02
4.4771E-05
1.9806E-06
2.2013E-06
5.1571E-02
8.3665E-09
9.38536-32

US1 = 1.90E*04 M/SEC
XHE = .10

STANDING SHOCK
3.9346E*03

•2.8203E*01
7.2975E*01

• 8.96C8E»01
7. 3062E*00
1.7726E*00
1.9122E*00
9.8997E-01
3.2236E*00

MOLE FRACTIONS

6.4449E-03
9.3473E-01
6.4448E-03
8.1753E-05
7.S689E-07
8.5381E-07
5.2297E-02
3.965tE-10
5.6411E-37

REFLECTED SHOCK
6.0998E*03
3.49766*01
8.8148E+01
1. 1165E*02
7.77666*00
1.8298E*00
1.9785E*00
8.7393E-01
3.2862E*00

3.97176-02
8.69996-01
3.9T16E-02
2.8952C-05
3.21636-06
3.61S9E-06
5.0543E-02
4.88776-08
5.7858E-29
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TABLE I. -'Continued

' 10 N/ nT

PI =• 1.00E*01 N/Sa-M,
XH2 =

../, '

P.
T .
RHO
H .
A
S
I
GA1E

U

SPECIES

E- '" •
H
H*. ..'

H-' .:

H2* .
HE, . ' .
HE*'
HE**

PI = I
XH2 =

,..,;,..<.

P
T .
RHO . •
H •,.,...-,
A '. .
S
t
GAME
U

SP6C IE S

E- .
H
h»
H2 ,- •
H- . •
H2*
HE •
HE*
HE**

.90

MOVING SHOCK
3.35016*02
1.14476*01

. 1.68376*01
5. 43566*01

" 4.05956*00
1.68066*00
1.73816*00
S.28306-01
1.49016*01

-

7.8241E-09 .
. 8.4932E-01

7.80446-09 .
':i 9.3145E-02

.' 3.0962E-12
" 2.2806E-11

5.7534E-02
8.39486-26
1.3308E-90

.006*01 N/Sa-Mt

.90

"MOVING SHOCK
3.69076*02 -
1.2154E»01

. 1.6703E»Ol
5.9822E*01
4.36126*00

..'1.73496*00
1.81806*00

. 8.00806-01
1.5639E*01

3.2317E-08
, . S.9989E-01
. 3.22666-08

4.5101E-02
1.0959E-11
6.1871E-11
5.5005E-02

. 5.1444E-24
4.78796-88

US1 ' 2.COE»04 M/SEC ' .
XHE « .10

STANDING SHOCK
4.40056*03
3.1517E»01
7.28396*01
9.91846*01

' 7.44316*00
1.80546*00
1.93856*00
9.1497E-01
3.4476E*Op

MOLE FRACTIONS

2.0015E-02
9.08316-01
2.0015E-02
71.4112E-05
1.7129E-06
1.89586-06
5.1582E-02
4.5745E-09
2.1902E-34

REFLECTED SHOCK
6.82586*03
3.71236*01
9.08756*01
1.23246*02 .
8.03076*00 .
1.86316*00
2.0233E*00
.8. 586 IE -01
3.3852E*00

— -

6.09816-02
8.2858E-01.

' 6.0980E-02
2.1298E-05.
4.32156-06
4.94116-06
4.9423E-02
•1.55606-07
4.0311E-27

t ' j
US1 = 2. IOE»04 M/SEC
XHE = .10

STANDING SH)CK
4.85806*03
3.36406*01
7.49366*01
1.093«E*02
7.70396*00
1.83746*00
l.976«E*00.
9.1123E-01
3.49166*00

MOLE FRACTIONS

.3.93326-02
8.70696-01
3.93326-02
7.27366-05

« 2.68C5E-06
2.99666-06

. . 5.05656-02
2.4420E-08
5.6S24E-32

REFLECTED SHOCK
7.4250E»03
3.88716*01
9.2199E*01
1.35046*02
8.2773E»00
1.897 IE *ffO
2.07186*00
8.50766-01
3.45476*00

8.29376-02
7.85836-01
8.29366-02
1.6437E-05
5.21696-06
6.0712E-06
4.8267E-02
3.6468E-07
9.13446-26

PI = 1
XH2 -

P '
T
RHO
H
A
S
Z
GAM6 •
U

SPECI6S

6- . :
H
H*
H2
H- . •
H2»
H6-
HE»
H6»»

PI = 1
XH2 =

P
T . '
RHO
H
A
S
i '
GAH6
U

SPEC I E S

6- .
H
H*

h2
H-
H2*
H6 •
HE*
HE»*

.006*01 N/Sg-M,

.90

MOVING SHOCK
4.03316*02 .
.1.36626*01
1.56906*01
6.5527E*Ol .
5.05006*00
1.78716*00 .
1.88146*00
9.92176-01

' 1.63166*01

. 3.9704E-07
9.3695E-01

. 3.9681E-07
-, 9.8947E-03

8.7919E-11
3.21156-10
5.3152E-02
2.68786-21
3.1427E-77

.006*01 N/SU-Mt

.90

• MOVING SHOCK
4.35676*02 •
1.7085E*01
1.34306*01 ..
7.14216*01
6.13196*00
l.8323E»CO '
'.89876*00
1.15916*00
1.68626*01

2.4091E-05
9.4658E-01
2.4089E-05
7.086*6-0*
2.17046-09

. 4.30036-09
.5.26686-02 •
8.4741E-17-
1.7146E-61

US1 - 2.206*04
XHE » .10

N/SEC

STANDING SHOCK. REFLECTED SHOCK
4.96576*03
3.59086*01
6.88976*01
1.19366*02
7.89156*00
1.87446*00-
2.01246*00
8. 63106-01 •
3.71956*00

MOLE FRACTIONS —

5.59646-02
8.38366-01
5.59636-02

..... ,2.0943E-05.
. . 3.2009E-06

3.6293E-06
4.96876-02
9.4771E-08
1.3280E-28

US1 - 2.306*04
XHE = .10

7.57906*03
4.02226*01
8.68026*01 ..
1.46656*02
8.4979E«00
l.9340E»00
2.12196*00
8.46126-01
3. 495 9E *00

1.04606-01
T.4365E-01
1.0460E-01
1.2675E-05
5.68956-06
6.7250E-06
4.7127E-02

. 6.8514E-07
8.90236-25

M/SEC

STANDING SHOCK REFLECTED SHOCK
4.64096*03

•.3.72506*01
6.06676*01 .

- 1.29096*02 .
8.05976*00
1.91506*00
2.05376*00
8.49166-01
3.73676*00

7.48396-02
8.01616-01
7.48386-02
1.33146-05
3.4495E-06
3.94886-06
4.86S3E-02

' 2.0218E-07
7.4381E-27

6.9587E*03
4.10636*01
7.80746*01
1.57236*02
8.66656*00
1.97556*00
2.17056*00

' 8.4269E-01
3.4977E»00

1.2466E-01
7.0459E-01
1.24666-01
9.44686-06
5.5183E-06
6. 59076-06 -
4.6070E-02
1.04616-06
3.81066-24
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TABLE!. -Continued

10 N/ m

PI = 1,
XH2 = ,

P
T
RHO'
h
A

s
I '
GAME
U

SPEC IE S

E-
H
H*
H2
h-1 •
n2*
HE
HE* '
HE**

PI = 1
XHZ =

P
T
RHO .
H
A
S
I

CAME

U .. • :

SPEC IES

t-
h • - -.
f*'|

H2
t —
h2.»
HE .
HE*
HE **

,OOE*01 N/SO-Mr
.90

MOVING SHOCK,
4.6842E*02
2.1185E*01
1.16326*01
7.7536E*01
6.7348E*OD

' l.a690E*00
l.9010E»00
1.1263E*00

• • • 1.7377E*Q1

5.9759E-04
J. 46116-01
5.9758E-04
J.0948E-05
2.4314E-08 •

• 3.3707E-08
5.2605E-02
2.5903E-13 '
7.9SB6E-49

,OOE»01 N/SO-M,
.9C

MOVING SHOCK
5.0382E»02
2.47B1F»01
1.0655E*01
8.3928E»01
o.8932E*00 •
1.9001E»00
1.9080E»00
1.0049E»00 •
•1.79<.6c»01 '

*.2327E-03
, 9.3910E-01
•, <..2327E-03

2.6«<.OE-G5
• l.OUOE-07

1.2202E-07
5.2410E-02

: 3.3oLd£-U
3.5915E-<.1

US1 » 2.40EKJ4
XHE - .10

M/SEC

STANDING SKOCK REFLECTED SHOCK
. 4. 3752E*03

3.8290E+01
5.<,<,67E»01

, 1.3900E«02
8.2306E«00

1.9544E*00
2.0979E*00
8.43326-01
3.7154E«00

HOLE FR AC T I ONS ~*

S.4327E-02
'''7.6366E-01
•'• 9.*326E-02
•'9.8750E-06

-• --3.5684E-06
<i.!270E-06
*;7667E-02
3.57C6E-07
5.64«6E-26

USl = 2.50E«04
XHE •» .10 .

6.«372E»03 .
*.1795E»01
6.9376E*01
1.6786E«02
8.8307E»00
2.0160E«00
2.2200E»00
.8.4043E-01
3.4954E*00

1.4417E-01
6.6&59E-01
1.4417E-01
7.1869E-06
5.2777E-06 -
6.3631E-06
4.5043E-02
1. 4990 E- 06
1.3197E-23

M/SEC

STANDING SHOCK REFLECTED SHOCK
*.35«4E»03
3.934<iE»01

: 5.1582E»01
: 1.4968E«02

8.4204E»00
l.9909E«00
2. 1456E«00
8.3991E-01
3.7118E»00

• MOLE FR ACT I ONS ~

. 1.1449E-01
7.2439E-01
l.l*49E-01
7.70B7E-06
3.7436E-06
».3796E-06

• <>.6606E-a2
6.0132E-07
3.6530E-25

6.3081E*03
4.2646E»01
6.5065E»01
1.7949E»02
9.0208F»00
2.0541E»00
2.2734E»00
8.3933E-01
3.510QE*00

1.6427E-01
6.2747E-01
1.6426E-01
5. 67586-06
5.2308E-06
6.3420E-06
4.3984E-02
2.1703E-06
4.8646E-23

Pi = 1
XH2 =

p
T
RHO"
H ''
A
S '
I
GAMEu >r
S PEC IES

E-
H
H*

H2
H-

h2»'
HE '
hE» '-•
HE**'

PI = 1
XH2 =

P '
T
KHQ
H (•
A r

S '
i
GAME :
U

S P E C I E S

[-
H
r^»
H2
H-
H2»
HE -
HE* •-
HE *»

.006*01 N/Sg-M

.90

MOVING SHOCK
5.4274E*02
2.7408E*01
1.0290E*Oi
9.0634E*01
6.9567E*00
1.9281E*00

. 1.9244E»00
9.1758E-01
1.85916*01

1.2678E-02
•i.22676-01
L.267UE-02
1.3192E-05
2.2420E-07
2.5531E-07
5.1965E-02
5.2827E-10
7.4467E-37

.OOE»01 N/SO-M

.90

MOVING SHOCK
5.8493E»02
2.9324E>01
1.0241E*01
9.76535*01
7.0726E»00
1.9549E*00'
1.9478E*00
8.7576E-01
1.9297E*01

2^456 3E-02
8.9953E-01
J.4563E-02
11.5742E-06
3.59666-07
4.0219E-07

' 5.1339E-02
2.8562E-09
3.4114E-34

, USl = 2.60E»04 M/SEC
XHE = .10

STANDING ShOCK
4.5641E«03
4.0468E«01
5.13176*01
1.61396*02
8.63*06*00
2.0254E«00
2.19786*00
8.38166-01
3.73316*00

~ MO LE F R A C T I ON S

1.3550E-01
6.8349E-01
1.3549E-01
6.2581E-06
3.99976-06
4.7418E-06
4.55006-02

• 9.9424E-07
2.3063E-24

'

R6FL6CT60 SHOCK
6.53416*03
4.36546*01

• 6.41856*01
1.92486*02
9.24316*00
2.09046*00
2.33206*00
8.39236-01
3.54586*00

1.85266-01
5.86586-01
1.85266-01
4.61086-06
5.27266-06-
6.5200E-06
4.2878E-02
3.2141E-06
2.06416-22

, USl = 2.706*04 M/SEC
XHE = .10

STANDING SHOCK
4.92556*03
4.1636E*01
5.24836*01
1.74056*02
8.86576*00
2.05936*00
2.25416*00
8.37526-01
3.7706E«00

MOL £ F R A C T I O N S

1.570BE-01
6.4145E-01
1.57C8E-01
5.1854E-06
4.2862E-06
5.1569E-06
4.43t3E-02
1. 6079E-06 '
1.3881E-23

REFLECT60 SHOCK
6.98506*03
4.47656*01
6.51406*01
2.06686*02
9.49006*00
2.1264E*00
2.3954E*CO
8.3987E-01
3.59626*00

2.06846-01
5.44576-01
2.06836-01
3.79076-06
5.3949E-06
6.7786E-06
4.1741E-02 •
4.7917E-06 •
9.06296-22
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TABLE {.- Continued

10 N/ ml

>1 • 1.
XH2. =" .

• • •• -

P ' ' '
' J ;. "

BHU " ' '
H •-*•• '-
A' ' '

s;:- -'W'.'

JAME "-. '
U ' ' • " ;

, SPEC IES

E-' ; ' : . ' -
H '' '
H»" ' '-.

OOE»01 N/SU-M
90

MOVING SHOCK
' 6.29566*02

3".d8256*01 •:
•1.03366*01
1.04966*02'.
7.21526*00

'1.98116*03'
1.9759E*00

•8.54736-01
-2.0030t*0l '

3.B415E-02
8.7255E-01
3.8415E-02-

Hi: .!•«---- S.3172E-06 ;'
H-; : •'•:••:
nit-:--ft ''•••
HE> 3^'
HE*' '**'• •
HE * *"' ' - r •'•' '

PI = 1.
XH2 = .

pi
T_ • : .
KhO • - • - /
H ' '. '.-
A. ' :
s - • • • • - ' •
i<- . - -
GA^t -..
u ; . • • . •

SPF C I F Sr

I- ] -. " -'^

H*:1 -• • •':
HZ'.- ?'• ,
H-J • ,;-. .
M2»,. - ' -•
HE;-: ••-:. -.
HF*.- ii;- :
Mb** .--'-> • :

. - 4.9391E-07
' 5.4910E-07

5.0010E-02
J.1933E-09

- '2 .40386-32

00c*01 N/SU-M
90

KOVING SHOCK
fc. 7661 E*02
3;207ar»01
1.05586*01
1. 12'itE*02 f

. 7.36765*00.
. 2.0072E*00
• 2.00726*00

S.43?2f-01
2.07a7t»01

5.3428E-02
U.4332E-01

- 5.3428E^U2 .
4.970BE-rt
6.22S6E-J7
6.91905-.C7 .

.V4.9B20G-02
2.2312£-:08..
6 .2530E-31

, US1 = 2.80E»0* H/SEC'
. XHE = .10

STANDING ShOCK
5.3780E«03
4.2806E.01

'5.43C46»01
1.87436*02
9.10816*00
2.09306*00

" 2.3135E«CO
8.3767E-01
3.81816*00

~ MOLE FR AC T IONS

1.7816E-01
'- 5.99256-01 '

• "• 1.7875E-01'
' ' • ' • 4.3365E-06

4.5533E-06
5.5646E-06 '

• ' • " . 4.3221E-02
2. 5227E-06

• -'•' 7.46S1E-23

REFLECTED SHOCK
7.5671E*03
4.59206*01-
6.69216*01
2.21786*02
9.75206*00
2.16256*00
2.4625E»06
8.4105E-01
3.6561E»00

2.2842E-01
5.0254E-01.
2.2841E-01

' 3.12276-06
5.49596-06
7.0246E-06
4.0603E-02
7.08536-06
3.88046-21

, US1 = 2^906*04 M/SEC
XH E =. .10

STANDING SHOCK
' 5.9036E*03

4.39786*01'
5.64946*01
2.01536*02
9.36006*00

• 2 i l271E«CO
. 2.37626*00

8.383UE-01
•J. 87236*00

PUL E FRACTIONS

. 2.00406-01
5.571CE-01
2. '00406-01-
3.63266-06

- 4.78C6E-06
: 5.93896-06
, i .4.2081E-02.

:./ -3.86026^06 .
3.6921E-22

*

REFL6CT6D SHOCK
8.2508E»03
4.7111E»01
6.91446*01
2.37746*02
1.00286*01
2.19916*00
2.5329E»00
8.42686-01
3.7230E*00

2.4989E-01
4.60736-01
2.49886-01

• 2.55966-06
5. 54 526-06
7.21 75E-06
3.9469E-02

' 1.03906-05;

• 1.61516-20

PI • 1
XH2 =

- J

P
V
RHO .
H
A

s
z
GAME
U

• ^O fC 1 P ̂dKClr 1 t 3

t-
h •
H>
H2

H-
H2»
HE

HE* ''
H6«*-

Pt = I
XH2 =

'

P
T

RHO .'•
H .
4 "
S
L
GAME '
U

SPEC IES

f- • ' •
H -, •
H* '.
H 2 • • •
1 — -• -
H2»
HE ' •
f-E*
ME»»

.OOE*01 N/SO-N, US1 - 3.00E*04 M/SEC

.90

HOVING SHOCK
7.25466*02
3.3171E*Ol
1.07146*01
1.20436*02
7.52366*00
2.03346*00
2.04126*00

-8.3600E-01
2.15476*01

6.9189E-02
3.1263E-01"
6.9189E-02
4.06026-06
7.4351E-07
i. 28416-07

• 4.8990E-02
4.56116-08
8.61256-30

.OOE*01 N/SU-H
;90

'MGYING SHOCK'
6.2U82E»02
3.5040E»0!
l.lllHEtOl
1.3698E>02
7.8372E»00
2.0a61E»00
2.1149E»00
U.26S3E-01
2.ioazE»oi

1.0163E-01
7.<>V«6E-01
1.0163E-01
2.889eE-06
9.5745E-07
1.0768E-06
*.7283E-02
l .3UB7£-C7
5.3017E-J8

XHE - .10

STANDING ShOCK
6.478<.E«03
4.5137E»C1
5:8797E*01-
2.1616E«02
9.6177E»00
2.161«E»00
2.<.<.11E«00

' 8.3952E-01
3.9323E«00

~ HOL £ FR ACT IONS

" 2.2166E-01
5.1571E-01
2.2165E-01
3.0385E-06
4.9*66E-06
6.2493E-06
4.096CE-02
5.75<,8E-06
1.6359E-21

REFLECTED SHOCK
9.0025£»03
*.8317E»01
7.1500E>01
2.5*35E»02
1.0313E»01
2.2360E*00
2.60S9E»00
8.4*70E-01
3.79616*00

2.7089E-01
*.1984E-01
2.7087E-01
2.0813E-06
5.5212E-06
7.3227E-06
3.8360E-02
1.5056E-05
6.*229E-20

. US1 = 3.20E»0* M/SEC
XH E « .10

STANUING SHOCK
7.7729E»03
4.7452E*01
6. 35*8E»01
2 . *7CSE»02 '
1.015<,E»01
2.2311E»00
2.5776E»00
8.4287E-01
*.0686E»00

• MULE FRACTIONS

2.629CE-01
4.35«1E-01
2.6289E-01
2.0877E-06
5.0773E-06
6.6435E-06
3.87S3E-02
1.2129E-05
2.6590E-20

REFLECTED SHOCK
1. 07056*04
5.0817E»01
7.6349E*01
2.8962E*02
1.09176*01
2.3112E*00
2.75926*00
8. 49956-01
3.56046*00

3'.1140E-01
3.4098E-01
3.H36E-01
1.3231E-06
5.2364E-06
7.2285E-06
3.6212E-02
3.10616-05
9.3708E-19
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TABLE I. -Continued

p. • 10 N/ m

P! - 1
XH2 •

P .
T
RhO
H
A
S
L
GAME
U

SPEC IES

b-
H
H*

H2
H-'.
hit.

HE
HE*
HE**

PI f 1
XH2 =

P
T
RHO

H
A
S
z
GAME
U

SPEC IPS

E-
H
H*
H2
H-
H2»
nE
HE*
HE** '

.OOE*01 N/SO-M

.90

MUVING SHOCK-
9.3933E»D2
3.6663E*Ol .
l.U69E»0!
1.5*61E»02
B.15*1E*00
2.14006*00.
2. 1 956 E* 00 .
8.259UE-01

• 2.462*E»01

1.3464E-01.
6.8517E-01

. 1.3*64E-01
2.1*U8Er06
1.1313E-*06"'
1.2882E-06'
4.5545E-02
3.3163E-07.
1.3475E-26.

.OOE»01 N/Su-M

.90

MOVING SHOCK
1.0568E*03 "
3.8136E*01
1.21*26*01
1.73316*02
8.<.751E*00
2.19536*00
2.2B23E*00
8.2523E-01
2.6168E*01

1.6752E-01
6.2115E-01
1.6752E-01
1.6109E-06
1.2615E-06
l.*567E-06
*.381*E-J2
6.85186-07
2.008<iE-25

, US1 = 3.*OE*0* M/SEC
XHE = .10

STANDING SHOCK
9.2316E«03
*.'9799E»01

.' .6.dl01£«OI
. 2.801*E*02

1.07196*01
2.30256*00

, 2.7221E»00
B.*75*E-01

. , *. 22586*00

*• .MOLE FRACTIONS

3.02016-01
I 3.5925E-01

3.01S5E-01
,..,1.37666-06

*.91*8E-06
6.6738E-06
3.6712E-02

. 2.**1*E-05
3.6036E-19

, US1 = 3.60E*
XHE = .10

STANDING SHOCK
l.0838E»04
5.22*1E»01
7.22C8E*01
3. 1522E*02
1.1320E+01
2.3751E*00
2.8721E*00
8.53766-01
4.*067E*00

- MOLE FRACTIONS

3.3870E-01
2.8782E-01
3.3865E-01
U.5307E-07
4.4663E-06
6.31C6E-06
3.4757E-02
4.8313E-05
4.3975E-18

REFLECTED SHOCK
1.2637E»0*
5.3489E*Ol
6.0884£*01
3.2755E*02
1.1572E*01
2.3882E«CO
2.9209E*00
8.5718E-01
4.1509E*00

3.4952E-OI
2.6678E-01
3.4945E-01
7.7749E-07
4.6287E-06
6.676TJE-06
3.4172E-02
6.4020E-05
1.3153E-17

04 M/SEC

REFLECTED SHOCK
l.*791E»04
5.6486E*01
8.47256*01
3.6835E*02
1.2307E*Ol
2.4675E»00
3.0907E*00
8.6758E-01
4.3884E*00

3.8525E-01
1.9727E-01
3.8511E-01
4.0186E-07
3.7274E-06
5.6515E-06
3.2218E-02
1.3771E-0*
2.0226E-16

PI - \
XH2 «

>"'
l' '

RHO
H
& ';

S"
1".'

GAME
u ';.

S PE C I E S

E-. . j,
H '. " .
H* . . ;
rl2' '
h'-i."" '

'H2» -.
HE. .
rtE* .
HE**

PI * 1
XH2 =

P '
T ,

RhO
H,-f
A i
S
1
GAME
u '..

SPEC I E S

E- ,
H -
h* -.
H2
h- .
H2*
HE ..
HE*.
HE** •

.006*01 N/SQ-M,

.90

MOVING SHOCK
1.1811E*03
3.9518E*Ol
l.25a7E»01
1.93086*02
B.8021E*00
2.2520E»00
2.3745E*00
8.2567E-01
2.7709E»01

.1.9984E-01
5.5820E-01 .
1.9984E-01 -
1.2145E-06
1.3463E-06
1.57B2E-06
4.2112E-02
1.29076-06
2.H73E-24

.OOE*01 N/SQ-M.

.90

POVING SHOCK
1.3121£*03
4.0844E*0'. '
1.2996E»01
2.1391E*02
9.1371E»00
2.3101?»00
2.4719E»00
8.2692E-01
2.9246E»OI

2.3135E-01
*.968*£-01
2.3135E-01
9. 088 3E -07
1.385*E-06 -
1.6501E-06
*.0453£-02
2.2869E-06
1.799*E-23"

US1 " 3.80E«0* H/SEC
XHE * .10

STANDING SHOCK
1.2575E»0<i
9.4869E«01
7. fttlftOl
3.5230E»02

' 1.1971E»01
2.44B8E*00
3. 0291E»00
8.6219E-01
«.6169E«00

HOLE FR ACT I ONS

3.7275E-01
. 2.2157E-01 .
. 3.7266ET01,

4.8263E-07
3.7691E-06
5.562«E-06
3.2916E-02
9.687«E-05
5.366CE-17

REFLECTED SHOCK
. 1.71*26*0*
S.9990E»01
8. 7623E«01
».1168E»02
1.31*6E»01
2.5*65E»00

. . 3.26106*00
• 8.83**E-01

4.638*E»00

*.1737E-;01.
. t.3*9lE-Ol

..., *.1705E-01
I.T298E-0.7.
2.6529E-06
*.265*E-06
3.03**E-02
3.2098E-0*
3.8*21E-15

USl * «.COE»0* M/S6C <
XHE - .10

STANDING. SHOCK
l.**23£*OV
5.7830Et01

. 7.8242&>01
3.9131E»02
1.2695Et01
2.5231E*00
3.1876E»00
8.7431E-01
<..8650E*00

HOLE FRACTIONS

4.03S«E-01
1.&OS5E-01
*.0373E-Ol
2.382*E-07
2.8897E-06
<..*811E-06
l.llt7E-02

• 2.0**OE-0*
7.4023E-16

REFLECTED SHOCK
1.9729E»0*
6.*652E»01
8.8939E*01

- 4.5878E«02
l.«17E»01-
2.627*6*00
3.*312E*00
9.1111E-01
5.0031E»00

*.*626E-01
7.9255E-02
*.*53*E-01
5.1769E-08 <

. ' 1.5M8E-06
2.6308E-06
2.8227E-02
9.17Z36-0*1

' . 1.3*8*E-13
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TABLE I. -Continued

10 N/ m'
2

PI - 1.
XH2 =

P . . .
T ••
RHO -_ • ' .
H ' '
A ' ' ~
s ;
2 -!'"

GAM'V*. :.
u -; •'

SPEC IE S

E-
H
H*H2 •'•• ; •
H_ t^ • _?it
H2 *Z .~ ' '
HE .I' -;T.
HE*.; ••;*
HE *.* '!,..'

1-?-:...-.'

PI = 1.
XH2 =

P • ._ -
T , •'"
RHO ; :
H ', ' "
A : :..
s
i ' ~ ' '
GAME '..
U , ~.

SPEC IE S

E-
H • . ,; ,
H+ '
H2 ". ' .
H- ' '
h2* j
HE -
HE * . . . ;"
HE**- .' '

OOE*01 N/SB-M,
90. ... , . .

MOVING SHOCK
1.4498E*03

•4.2142E'»01
;"l. 33656*01 '

2.3581E*02
" 9.4820E»00 '
,.2.3695E*00
,'i2.'5740E+00
•ta. 2B82E-01

;3". 07T9E*01 ;

2. 6 IB 7E -01

, 2'.6186E-01
' 6. 703 OE -07
, I'. 37976-06

• 1'.671 16-06
'. 3'.8845E-02
*s; 3.89086-06'
;: l;2853E-22

•'• •

OOE*01 N/SO-M i
90,. -. .

MOVING SHOCK
1.5942E*03
4. 34386*01

' i.3690E*01
.2.5B77E*02
-9. 83906*00
2'.'4302E*00

'2'.6B08E»00 .'
.'a. 31326-01 .
':3'.2307E»01

2.9125E-oi
, 3.B021E-01
;• 2.91246-01

'4.83506-07"
I 1. 3316E-06

1 .641 7E-06
. 3.'7296E-02
, 6.45996-06
.f.3 96 BE -2 2

USl - 4.206*
XHE = .10

STANDING SHOCK
1.63516*04
6.14036*01
7.9612E*01 '
4.3217E«02
.1. 35456*01

'. 2.59756*00
3.34486*00
8.9330E-01
5.17596*00

HOLE FRACT IONS

4.3196E-01
1.06t5E-01

., ."4.31486-01
.9.44026-08.

1. 92466-06
3.16806-06

. 2.9416E-02
' 4.81CSE-04

1'. 38566-14

04 X/SEC

"

REFLECTED SHOCK
2.25666*04
7.1605E*01
8.79666*01

"5.1015E*02 .
1.56386*01
2.7083E*00
3.58266*00
9.5331E-01
5.5038E»00

4.6967E-01
3.6290E-02
4.6613E-01
8.39826-09

, 5.99756-07
1.16156-06
2.43746-02
3.53836-03
1.3142E-11,

USl « 4.40E»04 M/SEC
XH6 = .10

STANDING SHOCK
1.83236*04
6.6052E*01
7.9482E«01
4.7478E*02
l.4595E*01
2.6698E*00
3.4901E»00
9.23976-01
5.5713E»00

MOLE FRACT IONS

4.5561E-01
6.1481E-02
4.5426E-01
2.66796-08

' 1.04C5E-06
1.8482E-06
2.73C4E-02.
1 • 3481E-03

. V4. 39416-13

REFL6CTED SHOCK
2.56906*04
8.17136*01
8.5053E*01
5.6690E*02
1.72646*01
2.7871E*00
3.6965E*00
9.8677E-01
6.2035E*00

4.8600E-01
1. 36096-02
4.7334E-01
7.8251E-10
1.6867E-07
3.74336-07
1.4393E-02
1.2659E-02

. 2.10256-09

PI = 1
XH2 •

P
T
RHO
H
A
S
I
SAME
U

SPECIES

E-
H
M»
HZ
H-
H2»
HE
HE*
HE»«

.OOE»01 N/SO-M,

.90

MOVING SHOCK
1.7450E*03
4.4755E»01
1.3967E*01
2.82806*02
1.0211E»01
2.49216*00
2.7917E»00
8.3449E-01
3.3828E*01

3.1940E-01
3.2538E-01
3.1939E-01
3.38446-07
1.2444E-06
1.56336-06
3.5810E-02
1.0602E-05
5. 11616-21

US 1 » 4.606*04 M/SEC
XHE.» .10

STANDING. SHOCK
2.0269E»04
7.2S52E«01
7. 7371E.01
5.1891E*02 '
1.5860E»Ol
2.7399E«00
3.6107E»00
9.6019E-01
6.1148E*00

MOLE FRACTIONS

4.7379E-01
2.92726-02

' '4.6924E-01
4.6612E-09
4.1963E-07
8.2342E-07
2.31406-02
4.5548E-03
2.8317E-11

REFLECTED SHOCK
2.91316*04
9.6571E»Ol
8.00246*01
6.2998E»02
1.9928E»01
2.8624E*00
3.76956*00
1.09096*00
7.143»E»00

"4.9595E-01
4.A096E-03
4.7291E-01
4.5930E-11
3.59**E-08
9.3500E-OB

. 3.4806E-03

. 2.30*8E-02
2.6366E-07

pi - i.ooe»oi N/SO-M,
XH2 = .90

USl = 4.80E*04 M/SEC
XHE = .10

P
T
RHO
H
A
S
I
GAME
U '

cpcr ICCjrt L 1 1 J

E-
H
H»
H2
H-
h2«
HE
HE»
HE**

MOVING SHOCK
1.9023E*03
4.6122E*01 '
1.4I91E»01
3.07S9E»02
1.0602E*01
2.55506*00
2.9063E*00
8.3848E-01
3.53<,2E*01

3.4626E-01
2.7310E-01
3.4624E-01
2. 273 9E -07
1.1225E-06
1.4391E-06
3.4390E-02
1.7434E-05
3.0998E-20

STANDING SHOCK REFLECTED SHOCK
2.21836*04
8.0713E«01
7.4323E«Ol-
5.64576*02 •
1.7149E*01
2.80436*00
3.698C6«00
9.8526E-01
6.75896*00

" HOLE FRACT IONS ~*

4.8621E-01
1.3017E-02
4.7374E-01
6.5199E-10
1.4556E-07
3.18536-07
1.4572E-02
1.2470E-02
1.68SSE-09

3.3044E+04
1.197 IE *02
7.2785E»Ol
7.03186*02
2.29876*01
2.93246*00
3.7923E»00
1.16396*00
8.5473E*00

4.9899E-01
1.SS76E-03
4.7309E-01
1.73136-12
6.7369E-09
1.8602E-08
4.9628E-04
2.5843E-02
2.9882E-05
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TABLE I. -Continued

10 N/ nT

PI •= I.
XH2 = .

"••=.' •

P
T •' '. ' ''

RHO:
H
A
S
i : .- ,
GAME
U

SPEC IES

6- ..' -.-
H : .
H*

H2 ' ".
H- ' '".',
H2*' . '.
HE ' .
HE*
HE**

PI = 1
XH2 »

P . .
T
RHO
H ' .
A
S
2
GAME
U

SPEC IE S

t- '
h
h*
H2
h-
h2*
HE ' •.
HE*
HE**

106*01 N/SU-M,
,90

MOVING SHOCK' .
2.0658E*03
4.7574E*01 ."
l'.4359E*01 :'
3.34036*02 .".

.1.10176*01 .'
,2.61876*00 '

'. 3.02426*00 '
8.43626-01 '
3.68476*01

. '3.7174E-01
" 2. 23486-01

3.71716-01
. 'U4456E-07'"
" 9.7155E-07

T.2736E-06 '
' 3.3037E-02.'

2.9129E-05
1.9344E-19

! USl « 5.00E»04 M/SEC
XHE = .10

STANDING SHOCK
'." 2'. 3986E*C4

9. 1060E*01
•/. 7.00866*01
"6.1 144E*02 .

,,:": 1.901BE*01
... !2.8646E*CO

""' 3.7584E*00
1.0568E»00
7.5610E»00

HO LE FRACTI CN S

• ; ' 5.6569E-03"
jT,4.7326E-Ol

J ' ' y"7'.'670-3E-ll
•;"- 4.50C7E-08

'..!". 10S3E-07
•"' '.5'.4007E-03
"' "• 2.12C6E-02

6.8269E-08

.006*01 N/SO-M', US! • 5.20E*

.90 .

MOVING SHOCK
,2.23556*03 .
4.91656*01.'.
1.4460E*OL
3.6123E»02
1.14676*01
2.68306*00
3.1445E*00
8.50496-01
3.83416*01

3.9577E-01
1.76716-01
3.9572E-01

'8.50806-08
'7.9848E-07
1.0732E-06
3.1751E-02
5.0368E-05
1.3175E-18

XHE = .10

'STANDING SHOCK
-"2.55266*04 .

' '., 1.0505E*02
6.4182E»01

. :'6.5B85E*02
-', ,'2..1'3UE»Ol
' 2."9199E«00 '.
: 3.78606*00 ,.

' 1.1419E*00 '
8.6466E»00

;~a MOL.E FRACT IQNS

:, 4.9815E-01
2.4C97E-03
4.7303E-01
6.9563E-12
'1.2191E-08
3.3550E-08

' " 1.2954E-03
2.5116E-02
2.3380E-06

REFLECTED SHOCK
3.7139E*04
1.4579E*02
6.70316*01
7.8099E*02
2 .4949E *01
2.9927E*00
3.8003E*00
1.1235E*00
1.00116*01

5.00046-01
7.49066-04
4.7289E-01

. . l'.2938E-13
' 2.4778E-09

' 5.2026E-09
f.43l5E-04
2.5190E-02
9.8046E-04

04 M/SEC

REFLECTED SHOCK
4.1028E«04
1.6701E*02
6.4285E*01

. 8.56626*02
, 2.5691E«01

3.04166*00
3.82136*00
1.03426*00
1.11166*01

5.0279E-01
5.0554E-04
4.7054E-01
2.7763E-14
1.6458E-09
2.4602E-09
6.77626-05
1.9958E-02
6.1434E-03

PI = 1
XH2 »

P
T
RHJ.
H
A :' '
S
I
GAME
U

SPECIES

E- - '.'• ; • ,'
H .' '
H* ~
H2 •;" •"
H- '
H2»
HE ' '
HE* '
HE**

PI = I.
XH2 =

P
T .' ' .
RHO
H
A ' '

s '; ' •
i .
GAME
U

SPEC IES

t- ':' "
H
H* w '

H2 :':
h- c

H2»'
HE : : •
HE*'
HE»»

.006*01 N/SU-M

.90 '

MOVING .SHOCK'
2.4110E*03

, 5.0978E*Ot.
1.44826*01
3.8948E*02
1.1968E*01
2.7477E*00
3.26S8E*00
8.6028E-01
3.9820E»01

4.1822E-01
. l'.3304E-Oi
4.1812E-01
4.4776E-08
6.1192E-07

'" 8.4683E-07
3.0528E-02'
9.2539E-05
1.0609E-17

.006*01 N/SQ-M,

.90

MOVING SHOCK
2.5917E*03

. 5.3162E*01 .
1.4398E*01
4.1877E*02
1.2553E*01
2.8122E»00
3.38596*00
8.7539E-01
4.1277E»01

4.3884E-01
9^2969E-02 '
4.3865E-01
1.9843E-08

' 4.2333E-07
6.0713E-07
2.9346E-02
1.8B5 36-04
1.1624E-16

, USl » 5.40E*04 M/SEC '
XHE' = .10

STANDING SHOCK
2.68396*04
1.2087E>02 •
5.'8523E*01
7.06906*02
2.31206*01
2.9678E»00 '
3. 79»2E*00
1.1655E.OO
9.87706*00

- HOLS FRACTIONS.

4.99236-01
"; T. 20856-03

4."7320E-01
7.9747E-13
4il373E-09

,1; 1361E-08
3.7348E-04

'2.59386-02
4.474AE-05

REFLECTED SHOCK
. ' 4.45666*04

•. 1.83746*02
6.29816*01
9.29036*02
2.69266*01
,3. 08226*00

'.:'. 3.8512E»00
1.02466*00
1.18516*01

— — — ;

5.0664E-01
3.9994E-04
4.66996-01
1.06256-14
1.34916-09

' 1.54766-09
. 3.19936-05

1.2220E-02
1.37146-02

USl - 5.60E»04 M/SEC '
XHE = .10

STANDING SHOCK
2.79916*04
1.175SE*02

. 5.356ie«01'
7.54066*02 '

' "2 .44526*01 .
3.01216*00
3.79856*00
1.14406*00
1.10706*01

HO LE F R A C T I ON S

• 4.99816-01
7.1249E-04
4.73166-01
1.3484E-13
1.9364E-09
4.563*6-09
1.5426E-04
2.56956-02
4.76S96-04

REFLECTED SHOCK
4.8068E»04
2.03516*02

. 6.08926*01
1.00776*03
2.91896*01
3.12446*00
3.87896*00

'1.07936*00
1.28086*01

." 5.101TE-01
3.1299E-04
4.6374E-01

-'"'" 3.9094E-15
' 1.0659E-09

'9.5048E-IO
.' liO*23E-05'

5.1084E-03
2.06626-02

33



TABLE I. -Continued

•'ID N/ m

PI * i
XH2. »

";"• :
p. . . .' •
T * -"-.-, .
RHOt * ,
H". '.-..'-i'
A * ••
S , ••(. ,;",s.
£ . ; i ». f;
GV«J«'.

.OOE*01 -N/SO-Mi

.90.

MOVING SHOCK
2.77666*03

, 5.60016*01.
.', 'l.4167E*01 . '.
,-: *.*907E*02

..-• 1.32886*01
v/ 2.8758E*00
•;i 3.* 998?* 00
C 9.00896-01

U 4.26986*01

t- . . 4.57116-01

H»
H2 -
H- * ..
f-2* .
H6
HE* ;
HE**

PI = 1
XH2 •

P
T
RHf)
H
A
S
I
GAME
U

SPECIES

H '
h*

H2
t—
H2»
HE
HE*
HE * * '.

-•• 4.56666-01,
'• 6.602*6-09. '
t - 2.*923E-07
•- '3.7458E-07

2.B116E-C2
4.5651E-0*
2.13466-15

.JOE*01 N/SU-Mi

.90

MUVING SHOCK
2.96*06*03
6.03*36*31
1.37176*01
4.80356*02
1.42666*01
2.9377£»00
3.59906*00
9.4184E-01
4.4063E*01

4.72CH6-01
2. 95336-02
4.70636-01
1.4!58E-09
1.131 7E-07
I.B169E-07
2.63396-02
1.44656-03

. ••». 14146-14.

'. US1 - 5.80E«04 M/SEC - '
; XHE - .10

STANDING SHOCK
2.89116*04

. 1.53166*02
4.96826*01'
8.06416*02 .
2.49516*01
3.05266*00
3.8065E*00
1.06676*00
1.21S9E*01

5.0091E-01
, . 5.096*6-0*-,
; :r 4. 72316-01,,.

" ""9. 00666-1*
" .' 1.34476-09

J.70S1E-09
9.615CE-05
2.37456-02

•2.4266E-03

REFLECTED SHOCK
5.11966*04

' 2.2842E*02
5.7572E*01
1.09086*03.
3.1886E»01
3.16606*00
3.8930E*00
1.1433E*00
1.38826*01

5.1194E-01
-., : ' . 2.3596E-04
'. , /, 4. 62136-01
, .' 1.2741E-15

•8.1531E-10
5.4644E-10
2. 40236-06

.- -1.55966-03
2.4125E-02

US1 = 6.006*04 M/SEC.
XHE - .10

STANDING SHOCK
2.9631E«0«
1.66166*02
*. 68336*01
8.59116*02
2.51656*01
3.092C6*CO
3.8276E*00
9.97*5E-Ol
1.28766*0!

MOL - FR ACT I ONS

5.0362E.-01
4.07866-04
4.6985E-01
5.2078E-14
1.0574E-09
1.9132E-OS
6.0325E-05
1.8?65E-02
7.70C5E-03

REFLECTED SHOCK
5.36236*0*
2.5735E»02
5.3*61E*01
1.1799E*03
3.*2**E*01
3.2069E»00
3.89756*00
1.16916*00
1.51826*01

5.1251E-01
1.75336-04
4.6166E-01
4.0823E-16
.5.8016E-10
•3.0934E-13
5.22416-07
4.5i)81E-0*
2.S198E-02

PI « !
KHZ * '

T
T
RhO '
H - '
A '
S
L
GAME
U

c pc r ic c
i~C lr 1 C >

6-
H
H* .
HZ
H-
h2»
i-t
fit
N6»*

PI ' 1
XH2 «

p :
T
RHJ
H
A " ''
S'
i
GAME '
U

SPE C IF S

6- '"
h " '
H* • •
h2
H-
n2*
HE
-E*
HE**

..006*01 N/Sg-N
.90

'MOVING SHOCK
3.15296*03
6.55926*01
1.30876*01
5.l25t,E»02

• >1.5262E*01
2.99646*00
3.67296*00
9.66816-01
4.53605*01

*. 82706-01
1.2653E-02
*. 77*26-01
1.996*6-10
3.99216-08
6.98356-08

' 2.19*66-02
'5.28016-03 »

' 7.42126-12

.00£»01 N/SU-M,

.90

MOVING SHOCK
3.3*61E*03

. 7.U7IE*01.
1.2*U5e»01
5;«579E»0:
1.61756*01

'3.0513£»00
3.72916*00
9i 76206-01
4.6&36E*01

*.9050E-01
5.555«-'03
-..7713E-01
2.S760E-11 '
1.4044E-OA
2.6773E-08

. 1.3453E-02
1.3366E-02
J. 0)836-10

," ' US1 « t.ZOEV
XHE • .10

STANDING SHOCK
2.9879E*0* .
1.7772E»02
*.3733E*01
9. 123*E*02'
2.6*2*E»01
3.1316E«00 ,
3.85378*00 ,
1.0226E»00
1.35376*01

* HOLE FR ACT IONS

•5.0698E-01
3.0949E-0*
4.6676E-01
1.0475E-1*

' 7'.302CE-10 •
l!.0022E-09
2'.67*3E-05
1.16156-02
1.4303E-02

04 M/SEC . '.'

REFLECTED SHOCK
5.51026*0*
2.8837E*02
4.90096*01
1.2706E»03
3.t357E»01

. 3.2472E»00
3.8989E»00

. '. ,.1.1757E«00
' 1.64966*01

5.1268E-01
' 1.31026-04

4.6154E-01
• ' 1.395TE-16.

". 4.0098E-10
, 1.79446-10
' 1.2853E-07

•' 1.S449E-04
2.5494E-02

, US1 • 6.»OE*0* H/SEC
XHE • .10

STANDING SHOCK
2.99576*04
1.908tE*02 '
4.05216*01

• 9.6590E»02.
2.79416.01
3.1696E*CO .
3.67376*00

' 1.0563E*00.
1.4331E»01

HOLE FRACT ICNS

5.0951E-01
2.38)96-04
4.64446-01
2.33756-15
5.3*70E-10

-5.57&9E-10
1.0721E-05
6.536SE-03
1.9266E-02

REFLECTED SHOCK
5.6339£»04
3.19106*02
*.52796»01
1.3618E»03
3.82746*01
3.28306*00
3.89946*00
U1773E»00

' 1.76986*01

5.127*6-01
1.0147E-04
4.6151E-01
5.59WE-17
2.8*676-10 '

' 1.1271E-10
3.97*36-08
6.44556-05
2.55816-02



TABLE I.,-Continued

pv;10 HI tiT

PI • 1
XM2 »

P. "' ' '
T '-'"
RHU ...
H
A
S " ' '."
1 ' . '
GAME .
U

SPEC IES

E-

H» ', ' :

H2 " ;;:. '
H--"-. '
H2»
ME."
HE*
HE**

PI - 1
XH2 « '

P
T
RHO' .
H '
A
S .
i
GAME
U .

SPEC I ES

E- . • •
h .
H* ;•' ,'.
H2
H-
h2* ' '
HE
HE* .
HE** •

.OOE*01 N/SQ-Mi

.90 -' • • • • ' • . •

MOVING SHOCK
'3.5*'15E*03
7.9351E»01.

'1.1834E»31-'
5.799*E*02 ,
1.76696*01 "
3.102*E*03' ' .
3.7712c»00
1.0432E*00 '

'*.7863E»Ol :'

• 4.96186-01
2.45036-03

' '*.7*J5E-01
"3.9652E-12
•4.7382E-09
'9.98'. 3E-09
5. 18096-03 .

. ' '2.1336E-02
1.0873E-08 ,

.OQE*01 N/SO-M,

.90' ' I:- .

MOVING SHOCK
3.73*3E*03 ..'•'
0.94156*01
1.10166*01 '
6.1*903*02 :
1.96066*01
3.1*926*00
3.7913E»00 •
1.13396*00. '
4.8986E*01

4.98866-01
. 1.0l**E-03. .
. *.73T5E-01
. *.1915E-13

1.3552E-09
3.24996-09
1.267*E-D3
2.51086-32
3. 21486-07

US1 • 6.606*0* M/SEC
XHE • -.10'

STANDING SHOCK
,2.9T30E«0* .

•• 2.05556*C2
3.72066*01
1.01946*03

> 2..9757E«C1
.3.206«E»00

• 3.88736*00
I 1.10826*00

•' 1.51836*01

HOLE FRACT IONS

, 5.11236-01
•'••:' 1.8780E-0* :

' 4.62866-01
:. f'8.36*5E-16

'• . 4.0163E-10
' •: 3'.«23*E-l'0
, 3.81i96-06

3.06636-03
. 2.2655E-02

REFLECTED SHOCK
5.7028E*04
3.50*06*02
S. 17356*01
l.*5*16»03
*. 01176*01
3.317*6*00
3.89966*00
1.17786*00
1.88816*01

1,
5.1277E-01

'7.9734E-05
*. 61516-01
2.*316E-17

' . 2.02206-10
7.3397E-11

' ' l.*0396-08
3.10096-05
2.56136-02

US1 = '6.806*0* M/SEC
XHE «' '.10

STANDING ShOCK
. : 2:8853E*0*

2.21*46*02
3.3*586*01
1.07166*03
3. 14506. Cl

' 3.24316*00
3.89446*00
1.14696*00
1.60826*01

• PULE FRACT IONS

5.12126-01
l.*57*E-0*
4.62056-01
3.22066-16
2.8978E-10

. • 2.07386-10
1.21916-06

.1.28C86-03
2.*3«E-02

REFLECTED SHOCK
5.63806*0*
3.81126*02
3;793*E»0!
1.54426*03
4.18*26*01
3.35176*00
3.89976*00
1.17796*00

: 1.99746*01

5.1278E-01
6.2947E-05
4.61516-01
1.1046E-17
1.*1266-10
*. 83856-11
5.5221E-09
1.6851E-05.
2.56266-02

PI -. 1.006*01 N/SO-N,
XH2 = .90

US1 - 7.00E»0* M/SEC

p..".
t • • '
RHO
H '^ n .

s"
Z- ' 1 ' '
GAME '

SPECIES

t-'
":'• '.'"' ,
^** ' - c v
hZ/ "•' ' '•

*i*' '• : '
HE
HE*'
HE**;

MOVING SHOCK
3.92*96*03
1.011*6*02
1.02206*01
6.5063F»02
2.11706*01
3.1906E»00
3.79716*00
1.16696*00
5.00166*01

. *.9961E-01
4.66896-04

• ' 4.7358E-01 '
"*.9582E-l4-
*.1712E-10
1.1197E-09

• 3.12876-0*
2.60176-02
6.59126-06

STANDING SHOCK
2.7757E*OV
2.380*E«02
2.99196»01
1.12216*03
3.288*6*01
3.278*6*00
3.897*6*00
1.16556*00
1.70606*01

~ MuLc FRACT ION S

5.12506-01
1.13*76-0*

: I ;.'«.6173'ETb!-.
'V '< '1.29506-16;.

' " 2.0670E-10''
1.27196-10
4.07596-07
5.50306-0*
2.S107E-02

REFLECTED SHOCK
' 5.52986*0*
*. 106 76*02
B.ASZKtOl1

1.6328E*03 •
*.3*35E»01 '
3.3835E»00
3.8998E*00
1.1780E*00
2.102*E»Ol

5.1279E-01
. . S.0631E-05

. 5.*3**E-18

. 1.0030E-10
•3.3iiif-n-
2.**65E-09

. 1.02WE-05 '
2.5632E-02

35



TABLE I. -Continued

20N/m

PI = 2
XH2 =•

f
I
RHJ

M
A
S ,.' -'
z- .
GAML '
U

SPECIES

E-
H '
H*

H2-; ;
H-" ' '•' '
H2» ' '
HE"
HE*'
I-.E**

PI = 2
XH> =

P
T
KHU
H
A .,.
s - .
I
CAME
U

cpp f tec5r c t, 1C i

f- . - ..
H • . •
H* : ,.

H2
H-
H2»
He . •
t-E*
hE»*

.005*01 N/SO-M

.10

MOVING SHOCK
1.16KE.OI

' 2.93886*00.
• 3.9536E»00

3.0049E*OC
l.708<if:*ob

! 1.0506EK>G .
:. OOOOE»OO

.9:93HE-01
2;3675E*00

---

'5.7029E-61
•' 1.9192E-09

S.4726E-20
,,- '^.OaOOE-01
• 2.33526-4-9

-l.mSE-20'
'. .ooooe-oi '
1.6407E-72

' 1.

.006*01 N/Sg-M

.40

.MOVING SHOCK
l.a241E»0!
4.0444E*00
«.5219E»00
<..1B31E»00
1.9902E»00

•• 1.078!E*00
,1.0COO£*00
9..7932E-01
3.08566*00

- J.l*7*E-29
:•• *.2473E-06
- 6.3201E-2C

9.03JOE-01
. 2.S161E-45

J.2<.01E-21
• l.OOCOE-Cl
. J.8305E-60
0.

,• US1 = ».COE»
XHE - .10

STANDING SHOCK
2.4318E«01
3.6689E*00

.6.629tE*00
3.7780E*00
1.9005E»00

' l.OS22E«00
1.000CE*00
9.8451E-01
1.4074E*00

- MULE FRACTIONS

0.2131E-*!
2.2989E-07

. • 6.07«OE-20
*.OOOOE-01

•l.988SE-*7
5.7012E-21
1 .OOCCE-01
I.7528E-61
1 9

03 M/SEC

REFLECTED SHOCK
5.94506*01 •
5.1884E*00
1.1456E*Ol .
5.4605E*00-

'2.2298E*00
1.0676E*00
1.00]1E»00
9.5813E-01,
1.2*75E»00

'

• 7.2872E-25
2.9673E-04
6.4201E-20
8.9972E-01
7.6903E-30
2.2306E-21
9.9985E-02
3.1589E-52
0.

, US1 = 5.COE»03 M/SEC
XHE = .13

STANDING SHOCK
*.B765E»Ol
5.3962E*00
9.0316E*00
5.706SE«00 •
2.2643E*00 •

. 1.082CE»00
1.0003E*OC

' 9.*983E-Ol
1.5*18E»00

•• MOL.E FR ACT IGNS

2.258JE-2Z
6.6681E-C4
6.4868E-20

• 8.9937E-01
2.8334E-27
1.7769E-21

; 9.9967E-02
7.198SE-51
0.

REFLECTED SHOCK
1.05366*02
6.92316*00
1.5085E»01
7.S585E»00
2.4460E*00 '
l.0997E*00
1. 00386 *CO
8.5659E-01
1.3253E*00

2.5744E-1&
1.7487E-02'

•. 2.5277E-16
8.8339E-01
2.5427E-20
4.7593E-18
9.9126E-02
3.2923E-41
0.

PI = 2
XH? =

P
T
RhC

H
A

S
I
GAMf
U

SPEC IE S

E-

H» . .
h2 -
H-
H2»
HE
HE*
HE»»

PI <= 2
XH2 =

P
T
RHII
H
A •
S
I
G4.1t
U

S P E C I E S

E- • '•
H • :

h*.
H2-
h-
h2»
HE
HE*
HE**

.OOE»Ol N/SO-M,

.90

MOVING SHOCK
2.6570E»Ol
5.3252E*00

. 4.9882E*00

. 5.6263E»00
2.2*896*00
1.1047E»00
1.00036*00
9.49-tlE-Ol
3.8025E*00

• 9.7015E-22
6.8062E-04
6.40B2E-20

; 8.9935E-01
1.0751E-26
1.3663E-21

•9.9966E-02 - . .
2.5035E-51
•0.

.OOE*01 N/SB-M,

.90

MOVING SHOCK
3.6754E»01
6.51656*00
5.60296*00
7.3512E*00
2.3811E»00

" 1.13076*00
1 .00666*00
8.6431E-01
4.5574E»00

3.4164E-17
1.3065E-02
3.3791E-17
8.B759E-01
1.3543E-21

• 4.4013E-19
9.9J47E-02
1.19T9E-43
0.

US1 > e.OOE»03 M/SEC
XHE - .10

STANDING SMJCK
8.7387E*01
7.0102E»00
1.2325E«01
8. 2072E«00 r •
2.44946*00
1.1122E«00 '
1.01146*00 .
8.4615E-01 •
1.53616*00

HQL?. FRiCT IONS

• 4.2750E-16
2.2631E-02'

: 4-.2029E-16
• 8.7850E-01

. 3.5913E-20
. • 7.3040E-18

9.68686-02
6.6326E-41
0.

US1 - 7.006*
XHE * .10

STANDING SHOCK
i:4967E«02
8.03386*00
l.7816E«01
V. 1344E«01 -

' 2.60606*00 .
1.1459E»00

• . 1.0457E»00
8.08346-01
1.4317E*00

MOLE FRACTIONS

1.0106E-13
B.7485E-02
9.9551E-14
8.16896-01
2.5802E-17
1.5331E-15
9.5624E-02
3.9734E-36
0.

REFLECTED SHOCK
• 1.6309E»02

7.9357E*00
1.9798E*Ol

- 1.0795E»01
2.5869E»00

. 1.1329E*00
•• 1.03806*00

8.1237E-01
1.28516*00

6.0187E-14
7.3193E-02
5.9226E-1*
8.3047E-01
1. 54 39 6-17

: 9.7716E-16
9.6340E-02

• 2.2038E-36
0.

03 M/SEC

REFLECTED SHOCK
2.46246*02
8.67876*00
2.6204£»01
1.4195E»01
2.74496*00
1.17048*00
1.08286*00
8.0177E-01
1.24166*00

' 1.31866-12
1.5287E-01
1.2983E-U
,7.5478E-01
6.1363E-16
2.0840E-14
9.235TE-02
1.7413E-33
0.
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TABLE I. -Continued

p • 20 N/m

PI = 2
XH2 =

p
T
RHO
H
A
S
^ ..
GAME
u

SPEC I E S

6-
H
H*
H2.
H-

H2»
h6
HE*
H6»*

.OOE*01 N/Sg-M

.90

MUVINu SHOCK
4.91666*01
7. 30926*00
6.5569E*00
9.36856*00
2.4750E»00
1.15806*00 '
1.02606*00
8.16876-01
5.:3720?*00

• 1.92126-15
S.0689E-02
3.8753E-15
d. 51856-01
2.9')66E-1 9
*.o!9fE-l 7
9.74666-02
i.334BE-?8
1.

, US1 - 8.COE*03 M/SEC
XHE = .10

STANDING SHOCK
2.4877E»02
8.00976*00
2.57576*01
1.51266*01
2.78096*00
1. 18436*00
1.09666*00
8.00526-01
1.36646*00

~ HOLE FRACTI ON S

>.045?E-12
1.7614E-01

- * 2.0143E-12
'• '.3267E-01

9.62C8E-16
• 3.26276-14

•J.11S3E-02
• 1.5548E-32

. • ).

REFLECTED SHOCK
3.7784E»02
9.3551E»00
3.53676*01
1.83286*01

. 2.92336*00
1.21306*00
1.14186*00
8. 000 2E -01
1.22356*00

1.3498E-11
2.48406-01
1.3296E-11
6.6402E-01
1.02446-14
2.1244E-13
8.7580E-02
4.2951E-31
0.

PI « 2.COc»Cl N/Su-M,
XH2 = .90

US1 = 9.00E*03 H/SEC
XHE = ,.10

p
T .
RHO
H
A
S
I
GA.1 E .
U .

*i PE C I E S

E-
K
H*
H2
H-
H2*
Ht
HE*
ht»»

MOVING SHOCK'
6. 352t6*01
7.d6606*00

. 7.65475*03
1'. 16586*01
2.5790E*0!1 .'
'1.16^96*00
l.'J552E»OC
8.0'.40E-01.
6. ly88E*00

7. 64616-14

1 .046JE-01
7.5661E-14
d.00635-Jl
1.0676E-17
3.1127E-16
•i. 47706-02
1.81376-36
J.

STANDING SHOCK REFLECTED SHOCK
3.8971E»C2
9.48216*00
3. 5456E*01
1.9471E«01
2.9658E*CO
1.22796*03
1.15956*00

.8.0004E-01
1.33976*00

• MOL E FR ACT IONS ~"

1.8S48E-U
2.75016-01
1 .86586-11
6.38746-01
1.4825E-14
3.05676-13
8.62496-02

. • 1.6954E-30
0.

5.61626*02
9.9857E»00
4.6374E»01
2.30846*01
3.1163E*00
1.26056*00
1.21276*00
8.01956-01
1.2212E*00

8.3587E-11
3.5083E-01
8.2358E-11
5.6671E-01
9.24736-14
1.3215E-12
8.24586-02
2.8578E-29

. 0.

PI = 2
KHZ =

V
T
RHO
H
A
S
t
GAME '
U '

SPECIES

E-
H : ' '
H*
H2
H- ' '
H2»
HE
HE*'

HE**

PI = 2
XH2 *

P
T
RHJ.

H '
A ..
S
I
GAME
U

SPEC IE S

E-
H ,
H*

H- •

ri2*
HE-
HE*
HE»»

.006*01 N/SQ-M

.90

Mill/ ING SHOCK
7.96946*01
6.3122E*00.
8.78546*00
1.42136*01 '
2.68706*00
1.22076*00
1.09146*00
7.95a3c-01

' 7.0215E»00

5.76736-13
1.6750E-01

• 5.7107E-13
7.4088E-01
1.1964E-16
5.78166-15
9.16256-02

•7.36006-35
1.

;JOE*OI N/SO-M
.90 '

MOVING SHOCK
9.75836*01
8.70075*00
9.89286*00
1.7032E*01
2.79836*00 -
1.25636*00
1.13356*00
7.9395E-01
7.83426*00

2.U392E-12
2.35576-01
2.81346-12
6.7621E-01
8.0G16E-16
2.6592E-14
8.8222E-02
3.04b3E-33
3.

, US 1 • l.OOE*
XHE = .10

STANDING SHOCK .
5.7591E*02
1.01026*01 '
4.6259E«01 '
2.43496*01
3.16116*00
1.27626*00'
l.2327E*00 '
8. 02446-01.
1.3356E«00

— HOLE FR 4CT IONS

1.11016-10
3. 77506-01
1.09376-10'
5.4138E-01
1.26856-13
1.7683ET12
8.1125E-02
2.4486E-29

3.'

04 M/SEC
"

REFLECTED SHOCK
. V 8.0084E*02 .

i; 05986*01
5.83686*01

. 2.84496*01.'
3.32496*00

. 1.3129E»00:
. . 1.2946E*00

8.0576E-01
1.24186*00

3.9087E-10 .
' •', ' 4.5516E-01
' . 3.8537E-10

'4.6759E-01
5.8199E-13

' 6.0865E-12
7.7242E-02 .

' 1.0287E-27
"o. ,.;•

, US1 = 1.10E*04 M/SEC
XH6 = .10-

ST AND ING SHOCK
8.08436*02
1.06986*01
5.74596*01
2.9734f »01 •

.3.36866*00
K 32876*00 <
1.31536*00
8.06466-01

• 1.3511E*00

5.02716-10
4.7940E-01

• 4.9585E-10
4.4457E-01
'.58626-13
7.6220E-12
7.60306-02
1.37536-27

0.

REFLECTED SHOCK
1.09656*03
1.1210E*01

•'• 7i0550E*01
•' 3.43906*01

• ' 3.5506E»00
1.3694E*00 ••
1.3864£»00

•8.1111E-01 "
' '• 1.2765E*00

1.5351E-09
. '5.5746E-01

• 1.5151E-09
• -3.7041E-01"

- 2.8677E-12.
• 2.2836E-11

7.2127E-02
2.6701E-26--
0.
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TABLE I. -Continued

PI • 2
XH2 =

f -. •
T • • ' • '•'
Rh'j' ",''•
H; ' ' '
A'.'" '- '
$ ' • • ' • '
I ' '" •
GAME • •
IT. -'•

SPEC 16 S

t-..
HV" • >*•:•'
ri»._. •!••!.

H2- '•. ' .
H-,̂ . -:,=•".-.
H2» ' fv •'-
HE=V Si1: -
HE» ->'t^:

H.E»'» 3v "

.OOE»01 N/SO-M, USl -= 1.20E*04 H/SEC

.to

MOVING SHOCK
1.17UE»02

: ' 9.0*86E»00
l.096*E*01

< 2.01l6t*01
2.9133E*00
l.29*7S»00

' 1.18llE»00 •
••' 7.9<.09£-01
• 8.638BE»00

.. 9.8343E-12
3. 06736-01

, -J.7188E-12
". O.OU61E-01
• '3.4190E-15
J. -8.89056-1*
: •,8.<.6S4E-02.
! ••.•'».*256E-32
.. . 1.

XHE « .10

STANDING ShCCK
1.0894E*03
1.1293E»01
6.B58tE«01
3.5626E«01
3.S913E»00
1.38*6E»00
1.40666*00
8.1197E-01
1.3833f»00

~ HOLE FRACTIONS

1.8691E-09
S.7811E-01

'1.8*58E-09'
' ' -3.5080E-01

3.«697E-12
2.6772E-11
7.1095E-02
3.7736E-26
3.

REFLECTED SHOCK
l.*525E«03
1. 185*6 »01
8.23626*01
*.0921E»C1
3.7991E»00
l.«296E«CO
1.48776*00
8.18*36-01
1.32606*00 .

5.5565E-09
6.5565E-01

• ' 5.*930E-09
2.771*6-01
1.22086-11
7.5719E-H
6.7218E-02
6.2797E-25
8.2898E-90

PI = 2
XH2 =

P'" "' ~-;.'' '

T • .• ' •
RHQ;, - -., :
h i ? -* •",, i
A • . '»-•
S .•: •"
1 - • • _ -- •
GAM E ">-• '
U - 7 -y

SPcC IE S

E- .

* * • " - " .
hi •. •• - •'. •
rt- f .; ' ,
H-2* v, '- -

HE '•,',. ."..
HE * A - ( '

t-.eft.~-

.CCE»Ol N/SU-M

.90

MOVING SHOCK
..> ;.3850E»0?
: 9.3756f*00

!.,1974F»01 , .
. 2.3*tr5E»01
•i 3.0330E»00

• 1.3356E»00
.'••d. 23396*00
. ..7.95IBI-01 ,
• ^.«375c»CC
• • r . -'

7.B086E-11
3.7907E-01
2.7849E-11

. . 5.39896-01
1.1679E-14
2 ;482*E-'l 3

\ .8.10476-02
: D.8237E-32.

-i . d .

, US1 • 1.30E*C* M/SEC
XHE = .10

STANDING SHOCK
1.41836*03

' 1.19176*01
7.9032E»01
4.2C25E«Ol
3.83476*00
1.44366*00
1.50596*00
8.1943E-01
l.*322E»00

HOLE FRACT IONS*

6.4545E-09
v. -6.71SOE-01

6.38466-09
2.6169E-01
1.38176-11

:B.3770E-11
'6.64056-02
.S.5640E-25

. .6.0945E-90

REFLECT60 SHOCK
1.67006*03
1.25776*01
9.3063E*01
4.8073E*01
4.08236*00
1.49306*00 •
1.59766*00
8.2937E-01
1.393*E»00

2.0375E-08
7.4818E-01
2.0185E-C8
1.89236-01
*. 907*6-11
2.3871E-10
6.2591E-02
1.62106-23
2.1253E-8*

PI =• 2
XM2 »

P
T
KHO
H
A
S
i
GAME
U

S pc f 1 f ^
rf. U 1 C b

t-
H
M*
H2
H-
H2*
HE
hE*
hE**

PI * 2.
<H2 -

-f
T
RHO
H

.A
S
i
GtHt
u •

SPEC IE S

t-
h
H*
1-2
H- '
H2»
nE •
HE*

I-E»»

.006*01 N/Sfl-M

.90

MOVING SHOCK
1.61516*02
9.6934E*00
1.2899E»01
2.7079E»01
3.1586E»00
).3790E»00
1.29156*00
7.9693E-01
1. J230E»01

7.7090E-11
*.51*7E-01
f.6497E-ll

. *.71U£-01
3.7091E-1<.
6.30*OE-13
7.7427E-02
5.5097E-30
0.

,OOE*OV N/SU-Mi
.90

MOVING SHOCK
1.8622E»02
1.0003E*01
1.3751E»Ol
3.0960E»Ol
3.2903E»00 '
1.4246E*00
l.3539f»00
7.9936E-01
1.10176*01

1. 81206-10
5.2276E-01
1.7988E-10 '
4.0337E-01
9.8196E-1*
1.41806-12
7.3862E-02
2.647BE-29
).

, U51 - 1.406*
XHE - .10

STANDING SHOCK
1.79126*03
1.26136*01
8.81036*01
4.89216*01
4.10896.00
1.50496*00
1.61196*00
8.30426-01
1.50016*00

• MOLE FR ACT I ONS

2.1984.E-08
. 7.592CE-01

2.17866-08
1.7876E-01
5.1033E-11
2.4679E-10
6.2040E-02
1. 62196-23
?. 20616-85

0* M/SEC

REFLECTED SHOCK
2.3*9*E»03
1.3495E»01
1.0155E.02
5.590*E»01
*. 43386*00
1.55906*00
1.71*3E»00
8.4969E-01
1.49016*00

8.7195E-06
8.3341E-01
8.6614E-08
1.0826E-01
2.1011E-10

. 7.9116E-10
5.8330E-02
5.7691E-22
3.5716E-79

US1 = 1.50E*04 M/SEC
XME. « .10

STANDING SHOCK
2.20526*03
1.3*86E»01
9. 49766*01
5.6307E*01
4.44386*00
1.5675E*00
1.72186*00
8.50*9E-01
1.5975E*00

KOL6 FR AC T I ONS

8.7167E-08
0.3839E-01
8.66C6E-08
1.0353E-01
2.0051E-10
7.6102E-10
5.8080E-02

' 4.8546E-22
9.4063E-80

REFLECTED SHOCK
2.90186*03
1.5046E*01
1.05386*02
6.46186*01
5.0113E»00
1.62696*00
1.83326*00
9.1200E-01
1.65256*00

6.84146-07
9.0722E-01
6.8181E-07
3.81*OE-02
1.3628E-09
3.68556-09
5.46396-02
8.7441E-20
5.8124E-71
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fABLE i;-Continued

PI •= 2
XH2 =

p '
T
KHII

H
A
S
I
GAM 6
U '

e pr r- iceirt U It i

t-
H "
H»

M2
H- '.

H2*
HE'
HE*
HE*'»

PI * 2
XH2 =

P
T
Khj
H
A

S
i
GAME
U

SPEC I E S

E-
H
h*
h2
h-
M2»
HE
HE*
HE**

.006*01 N/Sg-M

.90

MOVING SHOCK
2.1259E»02
1.0318E*01 '
l.*500E»01 '
3.51J6E*Ol' '
3.<.299E*00
1.4723E*00
1.4208E*00
U.02'i2E-01
1.17996*01 "

4.2662E-10
5.9242E-01
4.2382E-10
3. 3 7206-01

. 2.5265E-13
5;OS63E-12
7.0379E-02
2.70136-28
3.

,OJE»01 N/S«-M
.90

MOVING SHOCK.
2.4062E*02
1.06496*01^
1.5U9E*01.
3.951UE*OI
3.5788E*00
K5219E*00
l.'»9216»00
'8.0635E-01
i.2577E*01

9.6"»67E-10
6. 596 46-01
9.5900E-10
2.7334E-01
6. 10136-13
6.2777E-12
6.70186-02

. 1.9341E-27
3.

, US1 * 1.606*04 M/S6C
XHE = .10

STANDING SHOCK
2.64286*03
1.4862E»01
9.73646*01
6.41436*01
4.95956*00
1.62966*00
1.82646*00
9.0616E-01
1.7594E»00

5.67506-07 '
'. 9.04966-01

5.65556-07
' 4.0288E-02

."" 1.085CE-09 •
3.0390E-09
5i4752E-02
5.11S7E-20
2.36S3E-72

R6FLECT60 SHOCK
3.58886*03
2.0128E*01
9.4039E»01
7.56196*01
6.59746*00
1.6979E*06
1.89596*00
1.14056*00
2.14876*00

7.46WE-05
9.44896-01
7.45746-05
2.2152E-03
5.6737E-08
8.40856-08
5. 27446-02
1.1263E-14
5.67576-53

, US1 = 1.706*04 M/SEC
XH6 = .10

"STANDING SHOCK
; ,. 3.0569E*03

1.80596*01
8.95746*01'

. 7.22906*01
. 6.1122E*00
. 1.6867E*00 .

1.8897E»00
1.0947E»00
2.12856*00

~ POL E FR ACT IONS

. . 1.578C6-05
9i4160E-01
1.5768E-05
5. 45026-03
1.5757E-08

. 2.79016-08
5.2918E-02
2.1566E-16
4.9362E-59

R6FL6CT60 SHOCK
4.39416*03
2.7998E»01
8.22906*01
8.8455E*01
7.43276*00
1.75466*00

. 1.90736*00
1.03466*00
2.83276*00

3,99596-03
9.3938E-01
3.99586-03.
1.91296-04
1. 08036-06
1.22146-06
S.2431E-02
2.28526-10
3.08496-37

PI • 2
XH2 =

p : '
T;
RHO
H'
A
s . ' -
z ':
GAME
U '

S P E C I E S

f-r; .''.'.;
H ,!"'
H*,'.'. .

H2
H- - .
H2* ;
HE, • ' ' . ' .-•
HE ». .
HE»»

PI = 2
XH2 -

.006*01 N/SO-Mt

.90

MOVING SHOCK
2.70296*02
1.09966*01
1.56846*01
4.4195E*01'
3.73976*00
1.5731E*00
1.5674E*00
8.U52E-01
1.33496*01

',2.11956-09,
.7.23946r01,.>
2.10846-09 .
2il2256-01.
K4096E-12
1.24966-11 .
6.38036-02 ,
7.99336-27
3.

.OOE*01 N/SO-Mf

.90 .

US1 « 1.60E*
. XHE - .10

STANDING SHOCK
. 3.4173E*03

2.33666*01
7.69786*01

. 8.06216*01
7.09166*00
1.7327E»00
1.90006*00
1.13286*00 •
2.72366*00

MOL E FR ACT IONS

.5. 63276T04
.-'.:-, 9.45666-rOl .
, . -5.63216-04
. / 5.7769E-04 -

2.30186-07
2.88436-07
5.26326-02
1.58(06-12
4.5061E-45

04 H/SEC i.

REFLECTED SHOCK
5.1675€*03:
3.2846E*01n
8,13416*01 .
1.00346*02
7.66416*00
1.79456*00
1.93426*00
9.24606-01
3.18546*00

. . 1.77*26-02.
't-t.. . 9.1273E-01
:.-.«.•. ..1.77*16-02.-

• 7.72ME-05-
3.15406-06

. 3.51056-06
.5.1702E-02:

. 9.68326-09
2.6608E-31

USl - 1.906*04 M/SEC . •'.'
XH6 - .10

« MOVING SHOCK - STANDING SHOCK
P
T ,
RHO
H -•
A •
S .
I . :•
GAM 6
U

SP6C 16 S

H
H* ' - .
H2 . : . '

h- • • ;
H2*.,
HE • \
HE *•: ' -
HE»»

3.01546*02
1.1396E»01
1.60766*01 •
4.91376*01 :
3.91996*00 .-
1.6257E*00
1.6460E»00
8.1918E-01
1.41146*01

5.12356-09 ';
. 7.84926-01

5.1013E-09
1.5433E-01
3.4229E-12
2.55586-11

. 6.07546-02
8.21636-26
2.51426-91

3.78686*03
2.83906*01
6.98626.*01
8.93656*01
7.42346*00
1.77056*00

.1.90926*00
1.01676*00
3.25616*00

MOLE FR ACT IONS

• 4.98296-03
9.37516-01
4.98276-03
1.49416-04
1.1029E-06

• 1.2422E-06
5^23776-02

• • 3*52256-10
1.4158E-36

REFLECTED- SHOCK
5.9161E»03
3.59816*01
8.33786*01 -
1.11966*02 •
7. .92176*00 •
1.8293E»00
1.97206*00
8. 84426-01
3.37736*00

3.65786-02
8.76086-01

•3.6'S77E-02
4.8763E-05
5.2665E-06 '
5.9632E-06 -
5.07096-02
6.29696-08 ;

2. 38326-28
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TABLE I. -Continued

20N/m

PI = 2
XH2 =>

P
T
RHO
H • '
A •
S "' '-.'

z
GAME' '
U

SPECIES

E-
H
h* ' ' ' - '
H 2 • • ' '
H — • " ' '
M2* " "'

;
' ~.

HE''' . - '•
Hf*' -- '
HE** J-

PI = 2,
Xh2 =

P
T
KHd
h
A
i . • . •
t ' '•
GAME'
U . •

S P E C I E S

E-
h .
H* . .
h2 >
M-

H2»
HE
HE* :
h:E*» . ''

.006*01 N/SU-M,

.90

MOVING SHOCK
-3.3430E»02
}.1890E*01
1.62836*01

1 5.*3*3E*0!
».1335E»00
1.6792E»00
'1.7268E»00
a.3222E-01
'..*869E*01

1.4006E-08
' 6.4177E-01

1.3959E-08
'*' 1.0032E-01
". J.-96096-12
- '5.53506-11

' 5.7912E-02
1.16526-24

• • • ' *. 96716-90

,OOE»01 N/Sw-M,
.90

MOVING SHOCK
-.-3.6832E*Oi

1.2597E»Ol
1.6185E*Ol
5.9808E*01

• *.*273E*00
1.7327E»OD
l.8065E*00
8.6134E-0'.

•1.5607E*01

5.0562E-08
6.9290E-01 -

-.5.0450E-08
5.17*5E-OZ
2.U662E-11
l.*0*9E-10

' . 5.5355E-02
... 21*6026-23.

l.***3E-t)3- ;

US1 = 2.006*04
XH6 = .10

M/SEC

STANDING SHCCK REFL6CT60 SHOCK
4.20866*03
3.21C66*C1
6.81796*01
9.88026*01
7.5808E»00
1.8040E*00
1.93166*00
9.29986-01
3.55836*00

MOLE FRACT ICNS ~-

1.65086-02
9.15126-01

• ' 1.6508E-02
• 9.2742E-05

2.5746E-06
2.85716-06
5^17686-02

. 5.43736-09
1.89816-33

US1 = 2.106*C4
XHE = .10

6.62046*03
3.83336*01
8.57006*01
1.23606*02
B.18*2E*00
1.86256*00
2.01536*00
8.67076-01
3.48306*00

5.72426-02
8.35856-01
5.72406-02
3.55976-05
7. 1468 E- 06
8.26936-06
4.96216-02
2.08646-07
1.92326-26

M/SEC

STANDING SHOCK REFLECTED SHOCK
*.6386E*03
3.*6**E«01
6.9142E*01
1.0891E*02
7.8133E»00
1.8362E*00
1.9662E*00
9.07116-01
3.656*6*00

3.39726-02
8.B111E-01
3.39716-02
8.71756-05
*.178?E-06
4.6988E-06

• 5.08*8E-02
• 3.-0510E-08

• *.2*76E-31

7.2190E»03
4.0258E*01
8.6941E*01
1.35*9E*02
8.4413E*00
1.8962E*00
2.0625E*00
8.5815E-01
3.5648E*00

7.8843E-02
7.9379E-01
7.8841E-02
2.7389E-05
8.69556-06
1.02826-05
4. 84836-02
5.02*76-07
4.8025E-25

PI = 2
XM2 =

P
I '
RHO
H
A

S
I

GAME
U

SPECIES

E-
H
h*
h2
H-
H2* '
HE
ME>

Ht**

PI = 2
XH2 =

P
T
RHO
H
A
S
L
GAME
U

cap r i c eart (- 1 1 o

E-
H
H*
M2
H-
M2»
HE
HE*
HE**

.006*01 N/SO-M,

.90

MOVING SHOCK
*. 02766*02
1.39726*01
1.53916*01
6.55166*01
5.02*56*00
1.78*3E»00
1.8729E»00
9.6476E-01
1.6294E*Ol

*.*298E-07
9.32146-01
4.42566-07
1.44666-02
1.7553E-10
5.94836-10
5.33936-02
6.28156-21
2.75316-76

.006*01 N/SU-M,

.90

MOVING SHUCK
*.3558E*02
1.7l**E»01
1.3390E»Ol
7.1419E*01
6.1086t»00
1.83055*00
1.897*E*00
1.1*716*00
1.68596*01

. 1.8016E-05
9.4590E-01
1.80136-05
1.363*6-03
3.19846-09
6.2911E-09

•5.2702E-02 .
6.80376-17
2.563*6-61

US1 » 2.206*0* N/SEC
XHE • .10

STANDING SHOCK
*. 81996*03 '•
3.69106*01
6.54226*01
1.18996*02-
8.02656*00
l.a717E*00
2.00226*00 •
8.73*1E-01
3.8*426*00

MOLE FRACT IONS

5.1175E-OZ
'8.47666-01
5.117*6-02
3.64266-05
5.23846-06
5.99276-06
4.99406-02
1.1776E-OT
4.2127E-28

REFLECTED SHOCK
7.*670E»03
*.1785E*01

• ' • 8.46196*01
1.47296*02
8.67586*00
1.93226*00
2.11186*00
8.52986-01

. 3.6168E»00

1.00346-01
7.51926-01
1.0034E-01
'2.12426-05
9. 62016-06

' 1.1597E-05
4.73516-02
9.69776-07
S.1799E-24

US1 = 2.306*04 M/SEC
XH6 = .10

STANDING SHOCK
4.58326*03
3.8462E+01
5.83496*01
1.28856*02
8.20606*00 .
1.91146*00
2.04226*00
8.57286-01
3.87196*00

6.96696-02
t). 11666-01
6.96676-02
2.28426-05
5.78376-06
6. 70126-06
*. 89666-02
2.67856-07
3.55026-26

REFLECTED SHOCK
6.9785E»03
4.2780E*01
7.55136*01
1.58146*02
8.85926*00
1.97286*00
2.16026*00
8.49286-01
3.62806*00

i.20*ee-oi .
7.12726-01
1.2047E-01
1.5965E-05
9.49046-06
1.15946-05
4.6291E-02
1.52196-06
2.49716-23



TABLE I. -Continued

20 N/ m

PI « 2.
XH2 = .

P
T
PHO
H
A
S .
I
G41E
U

SP6C IE S

t- . ' ..
H - "
M*-
n2' :

H- ' ' .

h2» -, '
Mt .
HE*'.'
HE** '

PI = 2
XH2 =

P
T • "
KhO '
h ' '
A

S
i
GAME
U

SPF C I E S

E- ' "'
H
H*
Hi
)-_

H2»
Ht -'
H 6 » • • •
HF»».

.OOE*01 N/SQ-M,

.90

MOVING SHOCK
*. 68306*02
2.12366*01 .
1.1603E»Ol. ,
7.75326*01
6.7767E»OOA
1.86826*00
I ,9035c*00
1.13 796* CO
1.73736*01

•' '4.3695E-04
9.4633E-01
4.3694E-04

' 1.7806E-04
' 3.5225E-08 '

• 4.8687E-08
. 5.261BE-02

1.9U49E-13
5.02136-49

.OOE»01 N/SijrM

.90

. MUVINi SHUCK
5.03396*0? '
2.4992e*Cl

:' 1 .05666*01
8.39166*01 ''
7.006*6*00
1.8999c*00
1. 9062 E* 00
1.330*6*00"
l-.7930fi»0l'

3.31246-03'
' -9. 40876-01 '
"3.31236-03

4.97366-05
1.546JE-C7
1.8431E-07
5.2*eOE-02
1.04a 76-11
3.7082E-41

, . US1 * 2.406*0* M/SEC
XHE = .10

STANDING SHOCK
4.3233E«03

' 3.9621E»01
'.. 5.2330E«01

1.3874E»C2
8.3826E«00
1.9506E»CO
2.08516*00

, 8.5055E-01
3.8559E*CO

- MOLE FRACT IONS

,, ;8.8810E-02
7.7439E-01

' '". 8.88C9E-02
"I 1.68906-05

' "'", 6 .0253E-06
':, "7.0714E-06

:,:'.". 4.7958E-02
"*i8428E-07

r.843SE-25

R6FLECTED SHOCK
.. 6.45796*03

4.35906*01
6.70716*01
1.68816*02
9.029*E»00
2.01316*00
2.2Q89E*00

. 8.4676E-01
3.628SE*00

,'. -• ' 1.3985E-01
. 6.7500E-01

1.3985E-01
1.21516-05
9.0955E-06
1.1237E-05
4.5270E-02
2.19426-06
8;68536-23

', US1.= 2.50E*04 M/SEC
XHE"= .10

STANDINd SHOCK
• - ' 4.2765E»03
'. *'.0762E»01

'' ':," 4.9223E»01
• •'1.49326*02.

- - • .B.5760E*00' ' .
•',. 1^98716*00

-'.'" 2. 13I*E*00
8.4654E-01 '
3.8533E*00

'' MOLE FRACT IONS

J ' .1. .'OB59E-01
7.3587E-01

" • '. .085SE-01
1.31246-05
6.31886-06
7.5163E-06

: ' 4.6916E-02
' ' • 8 .23C9E-07

"1.89716-24

REFLECTED SHOCK .
6.2861E*03
4.4496E*01
6.2484E*01
1.8037E*02
9.22256*00
2.05116*00
2.26096*00
8.4544E-01
3.6**4E*00

1.5966E-01
6.3642E-01
1.59666-01
9.5744E-06
8.92836-06
1.11746-05
4.4226E-02
3.1665E-06
3.1973E-22

PI = 2
XH2 =

P
T
RHU
H
A
S
L
GAME
U

SPE C I E S

E-, . .
H
H*'.'
H2,.'.':
h-
H2*
HE
H6*
HE*'*

.006*01 N/SQ-M,

.90

MOVING SHOCK
5.41876*02
2.78616*01
1.0127E»Ol
9.0608E»01
7.080*6*00
1.9283E*00
1.920bF*00
9.3689E-01
1.85616*01

I.O726E-02
9.2646E-01 '

" 1.0726E-02
2.3720E-05.
3.58806-07
4.0632E-07
5.20686-02
5.7392E-10
1.7497E-36

US1 « 2.606*
XHE • .10

STANDING SHOCK
4.4474E*03
4.19666*01
4.8572E*Ol
1.60896*02
8.79286*00
2.02156*00
2.18VSE»00
8.4434E-01
3.B745E.OO

MOLE FRACT IONS

1.2920E-01
, 6.9574E-01

I. 29206-01
, 1. 06116-05

. 6.73286-06
. .8.1356E-06

'"4.5831E-02
1 • 364SE-06
1.2025E-23

04 M/SEC .

REFLECTED SHOCK
6.45666*03
4.59626*01.
6.11366*01 .
1.93246*02 ,
9.44776*00

. 2.08726*00
2.31796*00. .
8.45176-01
3.68086*00

1.80336-01
5.96186-01

. . 1.80326-01
7.76366-06
9.00266-06
1.14456-05
4.31376-02

, 4.65756-06-
1.29056-21

PI = 2
XH2 =

P
T
RHJ
H •
A
S
i ,
GAME
U

SPEC IE S

E-
H .
H* '
H2
H-
H2»
HE "
ME* '
H6*»

.006*01 N/SO-M,

.90

MOVING SHOCK .
5.8353E*02
2.9977E»01
1. 3022 6*01
9.761lE*Ol

'•7.1946E*00
1.95526*00
1 .94236*00
8.8902E-01
1.9250E*01

2.1792E-02
9.0491E-D1
2.1792E-02
1.5020E-05
5.93256-07
6.6119E-07
5.1485E-02
3.4630E-09
1.18176-33

US1 « 2.706*04 N/S6C
XHE * .10

STANDING SHOCK
*.7696E*03
4.3213E*01
4. 9357B*01
1.7339E*02
9.0280E*00
2.05496*00 .
2.2362E*00
8.43456-01
3.9139E*00

MOLE F R A C T I ONS

1.5036E-01
6.54506-01
1.5037E-01

. 8.7817E-06
7.2007E-06

,.8.84?4E-06
. '4.4716E— 02
• 2.2073E-06

7.1334E-23

R6FL6CT60 SHOCK
6.85696*03
4.67416*01
6.16516*01
2.07326*02
9.69846*00

• 2.12276*00
2.37956*00
8.45696-01
3.73336*00

2.0154E-01
5.54876-01
2.0153E-01 .

. 6.38486-06
. 9.17696-06 .

1.18776-05
4.20186-02
6.89576-06
5.51496-21



TABLE I. -Continued

20 N/ m

PI = 2
XH2 =

p
T
RHU
H
A

S
/
UAME
U

SPE C IE S

£-
h
h*
ni
h-
h2.
HE
HE*
HE»»

PI = 2
XH2 =

'.OOE*C1 N/SU-M,
.90

MOVING SHOCK
6.2B05E»02
3.1634E»Ol
1.00836*01
1.0492E*02
7.3389E»00
1.9813E»00
l.9690E*00
8.6469E-01
1.9982c»0i

3.5068E-32
8.7907E-01
i.506»E-02
1.0909E-05
3.2925E-07
9.21325-07
5.0787E-02
1.1891E-08
1.0359E-31

.03E»01 N/Slj-M,

.90

US1 = 2.80E*
XHE = .10

STANDING SHOCK
5.1935E»03
*.4*78E»01
5.0895E»Ol
1.8673E*02
9.2771E«00
2.0882E*00
2.29«3E*00
8.*3*OE-Ol
3.9640E»00

MUL E FR ACT IONS

'. .7186E-01
6.L267E-01
1 .7186E-01

"7.3446E-06
7.6532E-06
9.576CE-06
4.358^E-02
3.4757E-06
3.8370E-22

04 M/SEC

REFLECTED SHOCK
7.405<.E»03
*.7987E»01
6.2HOE»01
2.22<.<i£»02
9.S683E»00
2.1583E»00
2.4492E*00
8.4682E-01
3.7963E»00

2.2300E-01
5.13096-01
2.2298E-01
5.2647E-06
9.33686-06
1.2319E-05
4.0886E-02
1. 01746-05
2.3516E-20

US1 = 2.90E»04 M/SEC
XHE « .10

MOVISu SHOCK STANDING SI-OCK
p
T
RM0
H
A
S
2
GAME
U

SPfc C I E S

E-
H
P»
1-2
H—
H2»
HE
HE*
fE»»

6.7^51E»02
3.3009E»Oi
1.0221E»01
1.12SOE»OJ
7.*947fc»00
2.1C73E»00
1.9V92F>00
8.5119E-01
2.0722E*OL

'4.9630E-02
8.5071E-01
4.9630E-02
8.51336-06
'. .0555E-06
'l.;'5*E-06
5.0020E-02
2.9969E-08
3.0967E-30

5.6786E»03
4.573CE«01
5.2'35E«01
2.006«E*02
9.5332E»00
2.121«E«00
2.3547E«00
8.<.398E-01
<..02156«00

MOLE FRACTIONS

1.9313E.-01
5.7125E-OI
1.9312E-01
b.lb71E-Ob
8.0318E-06
1.0237E-05

• *.2*t2E-02
5.303*E-06
1.8707E-21

REFLECTED SHOCK
8.0426E4-03
4.9258E»01
6.4955E»01
2.3828E»02
1.0249E»01
2.1940E»00
2.5136E*00
8.484 IE -01
3.8671E*00

2.4414E-01
4.7193E-01
2.4412E-01
4.J317E-06
9.4093E-06
1.2667E-05
3.9768E-02
1.4814E-05
9.5278E-20

PI = 2
XH2 =

P
T
RHU
H
A
S
I
GAME
U

f nr f t f eart L 1 1 )

E-
H
Ht

h2
H-
Hlt

HE
hE»
HE»»'

PI * 2
XH2 =

P .
T
RhO
H
A

S
L
(iA«E
U

SPEC IE S

F- .
H
H*

H2
h-
h2»
ME
HE.
HE*»

.OOE»01 N/Sg-M

.90

MOVING SHOCK
7.2301E»02
3.4208E»01
1.0400E*Oi
1.2036E»02
7.6558E»00
2.0334E.OO
2.0323EtOO
a. 43086-01
2.1474E»01

6.5096E-02
8.2059E-01
6.5096E-02
6.9148E-06
1.2694E-06
1.4208E-06
4.9206E-02
6.2957E-08
4.687SE-29

.OOE.C1 N/Sw-M,

.90

XUVING SHOCK
a.2620E»02
3.6248E»01
1.0832E»OL

.1.3691E»02
7.9796E.OO
2.0654E>00
2.1041E.OO
8.3485E-01
2.3009E«Q1

9.7014E-02
7.5844E-01
9.7014E-02
4.9037E-06
1.6479E-06
1.8699E-06

.4.7526E-02
1.9729E-07
3.U39E-27

i US1 • 3. 006»
XHE « .10

STANDING SHOCK
6.2169E»03
4.6976E»01
5.4738E»01
2.1516E»02
9.7966E»00
2.1S49E>00
2.4177E.OO
8.4503E-01
4.0858E«00

~ HOLE FRACTI ONS

2.U16E-01
•5.3031E-01
2.1415E-OJ
5.1735E-06
8.3178E-06
1.0804E-05
4.1353E-02
7.8975E-06
8.3497E-21

04 M/SEC

REFLECTED SHOCK
8.7540£»03
5.0556E»01
6.69906*01
2.5485E»02
1.0342E»01
2.2302E.OO
2. 58* 8E »00
8. 504 1E -01
3.9443£»00

2. 6*956-01
4. 31*18-01
2.6492E-01
3.5375E-06
9.3688E-0*

. 1.2878E-05
3. 86666-02
2.1354E-05
3.71166-19

>. US1 « 2.20E»04 M/SEC
XHE * .10

STANDING SHOCK
7.4477E«C3
4. 94786*01
5.90C7E.OI
2.4601E*02
1.0347E»01
2.2232E»00
2.5510E*00
8.4830E-QI
4.2304E»00

' HOLE FR AC T (ON S

2.SS20E-01
4.S039E-01
2.5518E-01
1.58t5E-06
8.5722E-06
1.1581E-05
3.9184E-02
1.6614E-05
1.3440E-J9

REFLECTED SHOCK
1.0391E«0*
5.3261E«01
7.1336E»01
2.9025E*02
1.116iE»01
2.3038E.OO
2.7350E*00
8.5571E-01
4.1182E»00

3.0532E-01
3. 52 826-01

• 3.05276-01
2.2748E-06
6. 91206-06

. 1.28066-05
3.6519E-02
4.36726-05
5.23196-18



TABLE I. -Continued

• 20 N/ m

PI a 2

XH2 =

P
T
RHU
H
A

S
i
OA.1E
U

epf.r 1 1 ^
5"CL 1 C b

E-
H ' "
h*
HZ - • • •

h-
h2»
HE
HE*
ME**

PI = 2
XH£ o

P
T
PH-.r
H
A
S
i
GAME
U

SPECIES

E-
H

H*

M2

H-

M2*

HE
HE*
h£»»

.006*01 N/Sg-M

.90

MOVING SHOCK
9.36326*02
3.80166*01
1.1282t*01
1.5453E*02
8.3073E*00
2.13866*00 '
2.18316.00
8.3152E-C1
2.4545E*01

1.2970E-01
' 6.94796-01

1.29736-01
- 3.63056-06

1.9560E-06
I 2.2559E-;06

4.58056-02
4.7858E-07

• 8.4636E-26

.30f*01 N/SQ-M

.90

HCVING .SHOCK.
1.05346*03
3.96186*01
1.17236*0!
1.73226*02
8.639J6.00
2.1931E»00
2.26826*00
8.3054E-01
2.6084E*01

1.6233E-01
6.3124E-01
1.6233E-01
2. 735 76-06
2.18806-06
2.5679E-06
4.40H7E-02
9.97416-07
1.3D526-24

, USl = 3.40E*04 M/SEC
XHE - .10

STANDING SHOCK
8.83036*03 '
5.2002E*01 '
6.30886*01 •
2.78926*02
1.0926E.01
2.29276*00
2.69166*00
8.52926-01
4.39606*00

~ MHI P FRATT inMC— ruLC rKAt>i lUNd

2.94116-01
3.74636-01
2.94086-01

• 2.399CE-06
8.34416-06

' 1. 17436-05
3.71206-02
3.31516-35

' 1. 75046-18

•R6FLECTED SHOCK
1.22446*04
5.6136E*01
7.5394E*01
3.28266*02
1.18396*01
2.37906*00
2.8931E*00
8.62966-01
4.31876*00

•: 3.43286-01
"2.78956-01

. •:• 3.43186-01
1.36296-06
7.92746-06
1.19506-05
3.44776-02
8.85636-05
6.88696-17

, USl = 3.606*04 M/S6C
XH6 • .10

STANDING SHOCK
1.03546*04
5.46186*01
6.67806*01
3.1386E.C2
1.15416*01
2.3634E*00
2.83866*00
8.59086-01
4.58556*00

- M O L E FRACTIONS

3.30676-01
3.0348E-01
3.30606-01
1.5181E-06
7.64S7E-06
1.12436-05
3.51646-02
6.4656E-05
2.03146-17

REFLECTED SHOCK
1.43146*04
5.93326*01
7.88816.01
3.6919E.02
1.25886*01
2.45606*00
3.05846*00
8.73226-01
4.56916*00

3.78776-01
2.09946-01
3.78586-01
7.29466-07
6.47596-06
1.03006-05
3.25126-02
1. 85206-04
9.65136-16

PI « 2
XH2 »

P
T
RHU
H
A

S
i
GAME
U

SPE C 1ES

E-
.H . '
H*
t-2
h-
H2»
ME
M6»
hE»*

PI * 2
XH2. »

P
T
KHJ
H
A
S
i
GAME
U

SPEC I E S

E-.'

M
H*
H2 .'
H-
H2»
ME '
ME*
HE**

.006*01 N/SU-M

.90

MOVING SHOCK
1.17736*03
4.11186*01
1.21396*01
1.92996*02
8.97696*00
2.24886*00
2.35876*00
8.3089E-01
2.7621E»01

1.94486-01
5.68636-01

' 1. 94486-01
2.06866-06
2.34106-06
2.79796-06
4.2394E-02
1.8868E-06
1.40156-23

.306*01 N/SQ-M
•90 .

MOVING SHOCK
1.30806*03
4.25566*01
1.25236*01
2.13816*02
9.3227E.OO
2.30586*00
2.45436.00
8.32136-01
2.91546.01

2.25U7E-01
5.07526-01

.2.25866-01
1.55506-06
2.41486-06

'.2.94116-06
4.07416-02
3:34656-06
1.18416-22

i USl • 3.806*04 M/SEC
XHE = .10

STANDING SHOCK
1.20016*04
5.74126*01
6.98996*01
3.50796*02
1.22036*01
2.43516*00
2.99056*00
8.67326-01
4.8039E*00

— HOLE FR ACT IONS

3.64666-01
2.37356-01
3.6453E-01
8.86596-07
6.5484E-06

- 1. 00856-05
3.33136-02
1.26ME-04
2.30236-16

R6FL6CTEO SHOCK
1.65696*04
6.30196*01
8.15366*01
4.12596*02

' 1.34366*01
2.53276*00
3.22476*00
8.88356-01
4.82656*00

' 4.1080E-01
1.47806-01
4.10386-01
3.33066-07

"4.73656-06
8.01256-06
3.05996-02
4.12136-04
1. 58216-14

, USl > 4.006*04 M/S6C
XHE.- .10

STANDING SKOCK
1.37536*04
6.0510E.01
7.2283E.OI
3.89656*02
1.2931E*01
2.506^6*00
3.14446*00
8.787UE-01
5.06066*00

~ MOL £ FR ACT I ONS

• ' 3.95766-01
. 1. 76526-01

3.95506-01
4.61566-07"
5.15226-06
8.35806-06
3.15466-02
2.56196-04
2.79C36-15

REFLECTED SHOCK
1.90496*04
6.78056*01
8.28066*01
4.59706*02
1.44956*01
2.61206*00
3.39286*00
9.13286-01
5.19306*00

4.39996-01
. 9.1623E-02

.4.38916-01
1.11526-07
2.86206-06
5. 2362 E- 06
2.83936-02
1.0814E-03
4.27376-13



TABLE I. -Continued

20 N/ m'
2

PI - 2
XH2 =

P
•f - ' ' ' "'
RHO .
H '
A
S "\.
i ' •,
GAME
U' /,)

SPEC 16 S

H . . .
H*

HZ ' "" !
H- ' ,"'
H2» • ' - . -
HE" ; , •'
HE*
HE ** ! , ,'

.006*01 N/SQ-Mt

.90

MOVING SHOCK
. 1.44536*03
.'. 4.39635*01

1.26696*0! '
2.35716*02
9.67866*00
2.36406*00
2.5547E*00
8.34J56-01
3.06836*01

2.56286-01
4.4d306-01

' 2.56276-01
•' 1.15366-06
1 2.4114E-06

'_ 2.99506-Ot -
•'. 3.91386-02 .
' 5.6870E-06

d.5115ET22

. US1 = 4.20E*
• XHE • .10 .

STANDING SHCCK
1.55866*04
6.41676*01

'- 7.36436*01
4.30386*02 .
l.377C6»01
2.5792E«00
3.29826*00
8. 9592E-01
5.36926*00

MOLE FR ACT I ONS

4.2395E-01
1.2233E-01

'4.23386-01'
. ' 2.0050E-07

3.5944E-06.
6.1968E-06.
2.9753E-02
5.6566E-04
4.25016-14

04. M/SEC

. • . - • • • - 1

REFLECTED SHOCK
2.17566*04
7.45426*01
8.23256*01
5.10826*02
».5843E»01
2.69066*00

.3.54536*00
9.49836-01'

' 5.6758E*qp.

4.64076-01
4.71486-02
4.60576-01.
2.33176-08
1.2981E-06

' 2i6343E-Ot.
. 2.47006-02

3.5068E-0?
2.40566-.11,

PI = 2.
XH2 =

P , .
T .
RHO. !'. .
H ", ;.,, _
»
S", ..' - ,-

I.
GAME:. .
u',: " ;

SPECIES

E- •

H . • :
H*'
H2' .. '- ' , .'•
H- .." .'
H2»
HE
HE* ' ,
HE»* '• ,'

006*01 N/SU-M. US1 > *. 606*04 M/SEC
,?P.. . ..

MOVING SHOCK
1.7396E*,03.
*.6786E*01
1.34316*01
2.8268E»02 ,
1.04306*01 .
2.48406*00..
2.76846*00.
8.3984E-01'.'
3.37246*01

'

j. 13706-01"
..3.3650E-01-

3.13686-01;
5.93246-07

' 2.1909E-06
2.8374E-06
3.61066-02
1.5343E-05
3.2508E-20 .

XHE - .10

STANDING SHOCK
1.93336*04 . .
7.48826*01 .
7.23396*01
5.16896*02 .

:. 1.59736*01 „
. '. 2.71886*00 -
.. ..3.5690E«00;

. 9. 5471E-01],
. 6.26906*00 ,.

- MOLE FRACTIONS

4. 67636-01
4.0782E-02

. •. '.4.6356E-01.-
. ..1.5222E-08.

9.90046-07
2.01766-06

.. '2.39506-02
4.06976-03 ,
3.5839E-11

. . - - • ' • •

R6FL6CT6D SHOCK
2.7962E*04
9.782TE»01

. 7.6225E*01
. i 6.28836*02-
.. . l.977«E»01

2.84176*00
'• 3.74996*00

,', . 1.06596*00
7.19BOE,*00

__

*. 93316-01
• 8.07596-03
*. 719*6-01,

• 2.52896-10
1.1*666-07-
3.02646-07
5.29*36-03

. 2.13736-02
1.7*»E-07

PI - '2
XH2 =

P
T , ,
RHO, :. .

H '
A
S
i
GAME ...
U-V •• '.

Cppf t f f
9rC\, It. 3

E-
h - .. , •
H*. ..' .
h2 ' ..-
H- .
H2* '.. '..
HE ... - ,
HE* : ;. .
Ht*» .

.006*01 N/Sd-M

.90 , .

MOVING SHOCK
1.5892^*03
4.53656*31
1.31726*01

. i. 56666*02
l.0047E*Ol
2.42356*00
2.65956*00

',8.36616-01
3.22Q76»01 .

2.8559E-01
,-. 3.91226-01

2.85586-01
, .8.38836-07'

2.3347E-06
. 2.95956-06

3.75916-02 .
9.40596-06 .

' 5.4365E-21

i US1 * 4.406*04 M/SEC
XHE * .10 .

STANDING SHOCK
1.74616*04
6.87566*01
7.3751E*C1
4.72846.02
l.4T75E*Ol
2.65016*00
3.44346*00

. 9.2203E-01
5.76186*00

_ MOLE FR ACT ION S

7.59CSE-02
4.46816-01
6.65276-08

.2.1165E-06
'.• 3.93066-06 .

•. 2.7625E-02
1.4141E-03
9.5262E-13

REFLECTED SHOCK
2.47226*04

. 8.41736*01
8.01086*01
5.66976*02
1.7*23E*01
2.7679E»00-

' 3.66646*00
9.83606-01
6.3357E*00

4.81776-01
2.03586-02.
4.70596-01.
2.95716-09
4.33126-07
9.97986-07
1.6091E-02
1.118*6-02-
2.2245E-09

PI = 2.00E*01 N/SQ-M,
XH2 • .90 -• , .. .-

US1 - *.806*0* M/SEC
XHE « .10

P
T' . .
RMQ
Ki ., ••• -
A - . .
S • .
I ..
GAH6 .
U ,

SPEC I E S

E-
H t- •:.. - .
H*
H2- ':"
h- ^- -
H2*
HE •
HE* •
HE**

MOVING SHOCK
1.89656*03
4.82566*01
1.36416*01
3.0776E*02
1.08326*01

; 2. 54 546*00
2.86106*00 ,
8.4389E-01
3.52346*01

3.4052E-01

3.4049E-01 •
• 4.0418Er07

1.9878E-06
2.6338E-06

. - 3.4685E-02:
2.4992E-05.'
1.90346-19

STANDING SHOCK REFL6CT60 SHOCK
. 2.11646*04 . .
.: 8.27526*01

6.97646*OU • "
. 5.62416*02 —

1.72536*01
2.78396*00 - ;

3.66596*00 .
- 9.81186-01

6. 8977£«00'

*. 81716-01
>-i- 1.99686-02 •
• 4.71046-01
' 2.6267E-09 •
• 3.86456-07 -

. ' 8.73926-07
•1.66096-02 '

• - 1.06696-02 -
1.54716-09

3.16346*0*
. 1.193*6*02-
.-7.00316*01

7.00346*02
- 2.28456*01

2.91206*00-
3.78506*00
1.155*6*00
8.50116*00

*. 9802 6-01
3.01836-03

•- *. 725*6-01'
• 1.26876-11

2.51626-08
6.96376-08'

• 9.58626-0*
2.5**7E-02
1.44696-05



.TABLE I. -Continued

p • 20 N/ m

PI • 2.00E»C1 N/SQ-M,
XH2 = .90

US1 = 5.00E»04 M/SEC
XHE = .10

pi

T
KHO •
H " '

'A- •' •
;:' .

L
GA1E '
U

SPEC IE S

F- •'
>•:•' '-'•'
h* " • -
H2 " : ' '
H- • *••
H2» '-' '
hE
HE*
HE**

PI • 2.
XH2 •

P • - : ••
T. • •: '

RHO . '
Hi !•: ,
A . .

S - .-

2-.
GAM E
U

SPECIES

t- '

^
H* '
t-2 : '
H-
H2». ' •
HE
HE*
HE**

MOVING SHOCK
2.3595E*03
*.9810E*Ol
\.3797E»01
3.3390E»02
1.1258E*01
2.6076E*00
2.9968E*00
8.*905E-01
3.6735E*01

3.6599E-01
2.3*70E-Ol

• 3.659*E-01
' 2.6192E-07

1.73*9E-Ct
2.S562E-06
3.3328E-02
*.U90E-05
1.1339E-18

ooe»oi N/SO-M
90

MOVING SHOCK
2.22a7E»03
5.15006*01-
. 1.389*^*01
3.6109E*0£
1.1717E*01
2.670*E*00
3.U48t.OO
8.5583E-01
3.8225E*01

3.9002E-01
1.8792E-01
3.8995E-01
t.58*7E-07
l.«*38E-06
2.0153E-C6;
J.2035E-OI •
6.9798E-05
r.i35lE-I8

STANDING SHOCK REFLECTED SHOCK
2.292CE«0<i
9.24226*01
6.6392E*01

' 6.0928E»02 •
1.8903E*01
2.8438E«00
3.7353E»CO
1.03516.00
7.6433E»00

- MOLE FRACTIONS —

*.913«-01 ''
•y. 65 866-03
«.7223E-01
3.9667E-10
1.3810E-07
3.4710E-07
7.6687E-03
1.9103E-02
4.7242E-08

, US1 = 5.20E«04
XHE - .10

3.5582E*04
' 1.45426*02

6.44706*01
7.7868E»02

' 2.51426*01
2.97386*00

' 3.7953E*00
1.14536*00

. 1.00156*01

4.9938E-01
1.4473E-03
4.7282E-01 '
9.405TE-13
9.1903E-09

' 1.9424E-08
2.8181E-04
2.5568E-02
4.9817E-04

M/SEC

STANDING SHOCK REFLECTED SHOCK
2.4*67E»04
1.05216*02

• 6.1618E*01
6.5688E*02
2.10836*01

, 2 .899CE»CO •
3.7740E*00
1.11946*00
8.6279E*00

~ HOLE FRACTI ON S "•

4.9655E-01
4.5575E-03
4.7239E-01
4.7286E-11
4.3820E-08
1.2091E-07

. -. 2.3420E-03 ,
2.4154E-02

. 1.2180E-06

3.93736*04
1.68576*02
6.1283E*01
8.5557E»02
2.6118E*01

•• 3.0245E*00
3.81146*00
l.0618E*00
1.1211E*01

5.0150E-01
9.3926E-04
4.7133E-01

•1.7381E-13
5.8193E-09
8.9282E-09
1.3808E-04
2.2029E-02
4.0699E-03

PI • 2
XH2 »

P - '
T :" -
RHO' '
H"'
A
S
I
GArtt
U

SPECIES

. H
H* : ' ' ' "
H2 - •
H-. ' '• •
H2* :

HE' .
HE* ' •
HE**

PI = 2
XH2 =

P '
T
RHO
H
A
s •• - ' ••
I'
GAME
U

SPEC IE S

E- . -- '
h • •
H*

H2" •
H-1"
H2* ' *
HE •• •-
HE*
HE**

.OOE*01 N/SQ-M,

.90

MOVING SHOCK .
2.4036E»03
5.34076*01
1.3914E*01
3.8933E*02
1.2226E*01
2.7337E»00

' 3.2344E»00 '
8.6524E-01
3.9699E»01

4.1257E-01 .
1.4406E-:Ol-,

- 4.1245E-01 '
8.6774E-08

•1.1 277E-06 '
1.6241E-06:
3.0793E-02'
1.2455E-04' '
5.3382E-17

.006*01 N/S01M,

.90

MOVING SHOCK
2.5841E.03
5. 5647E*01 '
l.3852E>01
4. 1861 6*02

' 1.2806E*01
2.7964E*00

• 3.3523E*00 ' '
B.7908E-01
4.1156E*01

4.3323E-C1
1.0395E-01 '
4.3299E-01

. 4.1323E-08
8.0849E-07 '

. 1.2085E-06
- '2.9590E-02"
. 2.4059E-04

4.9363E-16

US1 • 5.40E»04 M/SEC
XHE - .10

STANDING ShOCK
2.5742E«04

. 1.21006*02
5.6151E*01
7.0485E«02"
2.30656.01 '
2.95016*00
3.73876*00
1.16056*00
9.83466*00

MOLE FRACTIONS.

', 4.9851E-01T

,'.2.3011E-'03.
' • - ; '4.7279E-01'.'
' . 5.5102^-12
' • • • 1.504 7E-'08.

4.13176-08
7.0182E-0*
2.5665E-02
2.3607E-05

..REFLECTED SHOCK
4.2863E+04

. ; 1.8691E*02
7 5«S729E*01 :

' V9.2997E»02!
2.717TE»01

'f 3.0675E*00
3'. 8394E+00

' 1.02926*00
1.20756*01

'"'" 5.0513E-01 '
', " 7.2776E-04

4.68106-01
, ' 6.1218E-14

4.6658E-09
.. 5.1485E-09

7.0672E-05
1.4916E-02
1.10596-02

US! • 5.60E*04 M/SEC
XHE • .10

STANDING SHOCK
' 2.6889E*04

1.3716E*02'
5il664E»Ol
7.5399t«02 '
2.4538E*01
2.9938E.OO
3. 7945£*00

' 1.156?E»00
1.1021E*01

HOLE FR ACT IONS

4.9928E-01'
1.3810E-03
4.7299E-01
9.3938E-13~

' T.2051E-09
• 1.7057E-08

3.0042E-04
2.5813E-02
2.4075E-04

REFLECTED SHOCK
4.6197E»04
2.0569E»02'
5.80616*01

' 1.0067E*03
'2.9055E»01
3.10876*00
3.86836*00
1.06106*00
1.2918E»Ol

5.0883E-01
5.8207E-04

' 4. 6474 E- 01'
2.4499E— 14
3.8486E-09

• 3.29966-09
' 2.86066-05

7.5586E-03
1.8264E-02



TABLE I. -Continued

pl • 20 N/ m2

PI = 2
XH2' =

P
T
RH'J

H

A
S
I
GAME
U

c pcf Ice.jrck, 1 1 i

E-
b

H*
H.2
M-

H2*
HE
hE*
HE**

PI = 2,
XH2 = ,

P
T
RHO
H
A

S
i
GAME
U

S PEC I £ S

6-
h
H*
M2
rt-

H2»
HE •
HE*
HE**

.006*01 N/Sa-l>

.90

MOVING SHOCK
2.7689E«03
5.8473E»01
1.36636*01
4.48506*02
1.3513E*01
2.8587E*00
3.46596*00
9.0105E-01
4.25806*01

4.51806-01
6.B088E-02
4.5126E-01
1.5692E-08
5.07206-07
7.94576-07
2.83206-02-
5.32706-04
6.8954E-15

.OOE»01 N/Sg-M

.90

MOVING SHOCK
2.9571E*03
6.2295E*01
1.3306E»01
4.80196*02
1.44146*01
2.9195E»00
3.5675E»00
9.34826-01
4.395-<E»01

4.6742E-01
3.85646-02
4.65986-01
*. 2^766-09
2.6029E-L7
4.34J9E-37
2.6593E-02
1.4379E-03
1.7S03E-13

It US1 = 5.80E»04 M/SEC
XHE = .10

STANDING SHOCK
2.77816*04
t.5337E*02
4.76656*01
8.03946*02
2.54166*01
3.03566*00
3.80146*00
1.108CE«CO
1.219C6*01

— MUL E FR ACT IONS

5.0018E-01
9.31366-04

4. 7258E-01 !

• : 2'.5065E-13
4.4C15E-09
8.31236-09
1.65766-04

- 2.4686E-02
1.453CE-03

REFLECTED SHOCK
4.92776*04
2.28736*02
5.54206*01
1.08866*03
3.15986*01
3.1497E*00
3.88736*00
1.12296*00
1.3927E»01

5.11236-01
4.52236-04
4.62606-01'
8.94626-15
3.0011E-09
2.0105E-09:

8.26576-06
2.80286-03
2.29146-02

, US1 = t .CO£*04 M/S6C
XHE - .10

STANDING SHOCK
2.8503E»04
1.67776*02
4.4593E*01
8.55846*02
2 .57876*01
3.07516*00
3.81616*00
1.03906*00
1.30886*01

~ MULF FRACT IQNS

5.02116-01
'.10586-04
4.70576-01
1.3215E-13
3.2030E-09
5.1746E-39
1.0422E-04
2.1C66E-02
5.0345E-03

R 6 F L E C T E O SHOCK
5.18366*04
2.5641E*02
5.1902E»01
1.17576*03
3.4052E*01
3.1905F*00
3.8951E*00
1. 1610E*00
1.51106*01

5.12216-01
3.42406-04
4.61776-01
3.06316-15
2.1960E-09
1.17936-09
2.0136E-06
9.0540E-04
2.4766E-02

Pl: = 2
XH2 •=

f
T
RHU'

H
A
s
I
CAME
U

SPECIES

1- . •'••
H , '
H>

hi . "•
H- - .'.
H2» '
HE
HE*
HE**- -

PI = 2
XH2 =

P
r
RHJ

M •• .
A ' i. -
S '. :
i ; . .,
GME
U -

SPE C I E S

E- . • -,
H '' ..
H*

H2
H-
H2*
HE
HE*
nE»*

.006*01 N/S8-M,

.SO

MOVING SHOCK
3.14696*03
6.74176*01 •
1.2798E»01
5.12*2E»02
1 .53956*01
2.97696*00
3.64736*00
9.6389E-01

1 4. 52736*01

-„

4.79076-01 .-
1.8873E-02 .
4.7464E-01 -•
7.9901E-10 •
1.08036-07
1.95J<.6-07
2.29916-02
*.*26*E-03'
8.013«E-12

.OOE»01 N/SO-M,

.90

MOVING SHOCK
3.33996*03 '
7.3643E»01
L. 2226t.cn
5.45636*02
1.63226*01
3.03276*00
3.7096E»00
9.7518E-01

.«.655J£»0'.

- . 4.8782E-01
•• 8. 7881E-03
. «..76'i4E-01

1.30536-10
4.0670E-OB
8.0079S-08
1.55756-02

' 1.1382E-02
5.3261E-10

US1 = t.20E«0* M/SEC >
' XHE = .10

STANDING SHOCK.
. 2.'8955E»0*

1.8026E*02
4.18596*01
9. 0907E*02

. 2.6599E.OI
3.H40E«00
3.83906*00
1.0239E»00

. 1.37886*01 .

MOLE- FRACTIONS

5.05C9E-01
5.6303E-04

> 4.6830E-01
4.-5850E-14
•2.5137E-09
3.20C1E-09

• 5.8212E-05
1.5188E-02
1.08026-02

REFLECTED SHOCK
5.3712E»0*
2.86586*02
4.8085E»01
1.2666E*03
3.6199€»01
3.2300E»00
3.8977E»00
1.1731E*00

, 1.6413E»01

5.12S*E-01
2.5980E-04
4.61556-01
1.0995E-15
1.5595E-09
7.04036-10
5.2*50E-07
3.1732E-04

2.5338E-02

US1 * 6.406*04 M/SEC
XH6 • .10'.

STANDING SHOCK
2.91026*04

1.9291E*02
3.9075E»01
9.626«E*02 '
2.78356*01
3.1522E»00
3.8612E«00

, 1.04046*00
1.45526*01

MOL6 FRACTIONS

, 5.0792E-01
4.48116-04

. 4.6572E-01
1.4032E-1*

. 1.93C9E-09
1.96016-09

. 2.82S6E-05
9.5554E-C3

. 1.6315E-02

REFLECTED SHOCK
5.5005E»04
3.17786*02
4.43986*01
l."3577E»03
3.ai78E*Ot
3.26766*00
3.898TE*00
1.17656*00
1.7620E.01

5.1266E-01
2.0033E-04
4.61496-01
4.3329E-16

. I.1025E-09
4.3850E-10
1.5863E-07
1.2999E-04
2.5519E-02



TABLE I. -Continued

p • 20 W m

PI = 2.00E»01 N/SU-Mt
XH2 = .90

US1 * 6.60E»0* M/S6C
XHE = .10

PI = 2.00E*01 N/Sg-M,
XH2- = .9C

US1
XHE

7.006*04 M/SEC
.10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
V
I
RH()

H
A
s .
L
GAME
U

3. 5366E*03
B.0737E*01
1.1660E*01

1.76UE*OX
3.0B38E»00
3.756aE»00
1.0226E*00
4.77985*01 :

2.91336*0*
2.06836*02
3.63126*01
1.0170E»03
2.9*716*01
3.1888E»00
3.87896*00
l.082tE*00

•1.5336E*01

5.60996*0*
3.*919E*02
4.12026*01
1.45186*03
4.00*06*01
3.30216*00
3.8991E»00
1.1775E*00
1.886*E*01

P
T
RHO
H
A
S
I
GAME
U

MOVING SHOCK
3.92306*03
1.01666*02
1.0170E*01
6.50576*02

1.17*6E*00
3.794*E»00
1.15926*00
4.99926*01

STANDING SHOCK
2.75916*0*
2.3807E*02
2.97556*01
1.121*6*03
3.27266*01
3.26096*00
3.8949E*00
1.15506*00
1.7087E«01

REFL6CTED SHOCK
5.49556*04
4.09756*02
3.43946*01
1.63066*03

3.36906*00
3.89956*00
1.17806*00
2.09566*01

h* .
H2 '
h-
H2*
HE
HE*

4.9425E-01
4.2194E-OJ
4.7492E-01
2.18156-11
l.52'BE-08
3.2981E-08
7.2903E-03
1.9328E-02
8.1497E-09

MOLE FRACTIONS

5.1017E-01
3.61076-0*
4.6369E-01
5.7937E-15
li5048E-09
1.2676E-09
1.1918E-05
5.05C5E-03
2.0718E-02

5.12716-01
1.5831E-0*
*.61*86-01
1.91076-16
7.93266-10
2.88766-10
5.63996-08
6.25*66-05
2.558*6-02

SP6CI6S

E-
h
H*
H2 •
H-

H2»
HE
HE*
HE**

4.99266-01
9.03676-0*
*.73486-01

.3.610*6-13
: I.58326-09
4.2679E-09
5.8*64E-0*
2.5767E-02
3.680SE-06

MOLE FRACTIONS

5.12196-01
2.25*96-04
4.6191E-01
1.01576-15
8.1587E-10
5.024*6-10
1.5738E-06
L.06SS6-03
2.*603E-02

5.12766-01
1.01236-0*
4.6149E-01
*.3*98E-17
3.99856-10
1.3215E-10
9.88536-09
2.06286-05
2.56246-02

PI = 2.006*01 N/SU-Mf
XH2 = .90 '

US1
XHE

t.80E«04 M/SEC
.10

MOVING SHOCK STANDING SHOCK
P
T
RHO
H
A '

S

I
GAME
U

3.73146*03
9.0058E*0!
i.09496*01
6.1482E*02
••IV 94 46 6* 01
3V1312c*00
3.78*35*00
1.10966*00
4.89486*01

2.86186*04
2.21986*02
3.31456*01
1.07046*03
3.11936*01
3.22496*00
3;88976*00
1.12706*00
1.61236*01

R6FL6CT6D SHOCK
5.59896*04
3.80226*02
3.77636*01
1.54306*03
4.17886*01
3.33636*00
3.89946*00
1.1778E*00
1.99786*01

h»
H2
H- •
h2»
HE
h6*
HE**

4.9743E-01
1.9210E-03
4.7373E-01
2.9020E-12
4.9859E-09
l'.2072E-08
2.2228E-03
2.4202E-02
1.8708E-07

MOLE FRACTIONS

5.11536-01
2.8697E-04
4.62486-01
?.**!6E-15'
1.12866-09
8.05296-10
*.41826-06
2.35956-03
2.33*56-02

5.12746-01
1.25796-0*
*.61*96-01
8.83456-17
5.62*36-10
1.92926-10
2.23186-08

•3.39826-05
2.56116-02



TABLE I. -Continued

50 N/ m'2

PI = 5
XH2 =

p
T ;
PHO
H -.
A
S
l'.
CAME
U '.',,

SPECIES

t-
H
Ht
H2 . -'
H-
H2t . ,
H6 '
ht*
H6*'»

PI = 5
XH2 »

P- . *
1 , • . ̂
RhU-
h '
A • •
S r
i • - •
GAME
U

SPEC IE S

6-

<* ' . '.
2
-.

2* . '
HE -
HE*
H6»*'. ' • •

.OOE»01 N/SU-M

.90

MOVING SHOCK
. 1.16146*01

,2.93886*00
3.9506E»00

'. . 3.00496*00 '
1.70846*03
1.05266*00-

.1.00006*00
9.93116-01
2. :3 6 756* CO

1.56156-61
;i. 21306-09
4.95706-20

. 9.00006-01

. 1.01106-69
! .1.6B71E-20
'. 1. 00036-01

2. 3 96 BE -72
?.

.00c*01 N/SU-M

.90:.-.

MOVING SHOCK
1.82916*01
4.04456*00
4.52196*00
4. 1831 6*00-
1.99036*00
1.08116*00
1.0000E*OU
V.7938E-OL
3.08566*00

2.1164E-39
2.68676-06
6.1457E-20
9.00006-0!
1.1567E-45
4.98406-21
1. 00006-01 ,
5.90176-60
0.

i US1 = 4.00E*OJ M/SEC
XH6 = .10

STANDING ShOCK
2.4318E*01 .
3.6689E*00
6.62916*00
3.77806*00
.1.90056*00
1.05426*00
1.00006*00.
9.8452E-01
1.4074E*00

~ MOLE FRflCT IONS

1.6233E-41
i. 45386-07
5. 78556-20.

..., '9.00C06-01
. "-' 8.21666-48

. . 8.58166-21
f.OOOCE-01
2.68456-61

. V.

REFLECTED SHOCK
5.9459E»01
5.19166*00
1.14526*01
5.46126*00
2.23906*00
1.07026*00
1.0001E*00
9.16039E-01
1.24826*00

2.2177E-25
1.89836-04
6.29826-20

,; , 8.99826-01
3.72216-30
3.45296-21
9.9991E-02
5.30386-52
0.

, US1 = 5.006*03 M/SEC
XH6 = .10

STANDING SKOCK
4.8713E*01
5.4004E»00
9.0162E»00
5.7052E»00 .
2.27C1E»00
1.0852E«00
1.00026*00
9.5403E-01
1.5444E»00 '

~ ^0 LE F R A C T I ON S

•' 6.0287E-23
. 4.28COE-04

6.3733E-20
• 8.9959E-01

1.1956E-27
.. 2.75406-21
. 9.99796-02

1,. 15056-50.
-, '• - -0 . :• -

R6FL6CT60 SHOCK
1.05746*02

. 7.03476*00
1.49266*01
7.98406*00

. 2.4822E»00
1.1036E*00
1.0069E*00
8.69766-01
1.34476*00

3.13466-16
1.3611E-02
3.05026-16
8.87076-01
5.7387E-20
8.5579E-18

' 9.93196-02
. . 1.60906-40

0.

PI = 5
XH2 =

P
T
RHO
H
A
S
2
GAME
U

SP6C I ES

E- . •
h
h*
H2
H-
M2*
HE
H6*
HE**

PI = 5
XH2 =

P
T
RHO
H
A

S
1
OAM'E
u

SP6C 1 6 S

E-
H
H*
H2 .
h-
H2*
Ml
HE*
HE**

.006*01 N/SQ-M,

.90

MOVING SHOCK
2.6562E»01

.5.33066*00
4.98226*00
5.62596*00
2.2554E*00
1.1088E*00
1.00026*00
9.5.4036-01
3.80136*00

2.70846-22
4.3777E-04
6.40106-20
8.99586-01
4.74196-27
2.14576-21
9.99786-02
3.12836-51
0.

.006*01 N/SO-M,

.90

MOVING SHOCK
3.66596*01
6.59076*00
5.5346E»00
7.34606*00
2.41326*00
1.13566*00
1.00496*00
8.79276-01
4.54536*00

3.05846-17
9.7103E-03
3.0052E-17
8.90786-01
2.0664E-21
6.00516-19
9.95146-02
2.41626-43
0.

US1 ' 6. 006*03 M/S6C
XH6 •- .10

STANDING SHOCK
8.63256*01
7.11236*00

' 1.20326*01
8.18186*00
2.4836E»00
1.11626*00
1.00886*00
8.5971E-01
1.5709E*00

MOLE FRACTIONS

4.8941E-16
1.73536-02
4.77436-16
8.83516-01

'7.9828E-20
1.2123E-17
9.9132E-02
1.90006-40
0.

R6FL6CTED SHOCK
1.63776*02
8.17316*00
1.93866*01
1.08486*01
2.63156*00
1.13746*00
1.03366*00
8.19716-01
1.31936*00

9.32936-14
6. 50776-02
9.10646-14
8.38186-01
4.3192E-17
2.2722E-1S
9.67466-02
2.93486-36
0.

US1 - 7.006*03 M/SEC
XH6 * .10

STANDING SHOCK
1.45776*02
8.25616*00
1.6979E*01
1.12866*01
2.6452E«00
1.15006*00
1.0397E*00
8.15116-01
1.47956*00

MOL6 FRACTIONS

1.59946-13
7.63626-02
1.56516-13
8.27466-01
7.60146-17

" 3.51086-15
9.61826-02
5.3716E-35
0.

REFLECTED SHOCK
2.44016*02
8.99336*00
2.52106*01
1.42366*01
2.79526*00
1.17506*00
1.07636*00
8.07166-01
1.28086*00

2.35776-12
1.41856-01
2.30426-12
7.6S24E-01
2.00806-15
5.54606-14
9. 2908 6-02
4.50926-33
0.



TABLE I. -Continued

P1 • 50 N/ m

PI = 5
XH2 =

P
T
RMO ' . •
H
A
S
I
GAME
U

SPECIES

t-'.
H ; . -

ht
H Z

1
'

H-
H2»
HE "
HF»
HE**

PI = 5
XH2 =

P
T , .
RHO
H
A • '
S
I
GAME
U

S P E C I E S

E- ' '
H •
h*
HZ
H-

H2»
HE
HE*
HE**

.006*01 N/SQ-M.

.90

MOVING SHOCK
4.89566*01
7.4839c*00 :

' t.400SE*00
9.3587E*00
2.51276*00 •

. - 1.16326*00
l.0220E*00
8.2547E-01 ..
5.34866*00

6.50636-^5
4.2993E-02

. 6.4000E-15
8.59166-01
1.04336-18 .
1.0747E-16
9.78506-02
1.2346E-38
0.

.OOE*01 N/Sj-Mi

.90

MJVING SHOCK
6.3240E»01 .
8.1117E*00

. 7.4277E*00 .
l."1647E*01
2.6210E*00
1.19326*00 .
1.0*956*00
8.0692E-01
6.170<iE*00

1.4667E-13
^.<>273E-02
l.*450E-13
8. 10446-01
4.1156E-1'
2.20426-15
9.5286E-32
1.4116E-35
J.

. usi = e.coE*
XHE = .10

STANDING SHOCK
2.39586*02

- 9. il24E»00
, 2.4169E*Ol

1.50356*01
2.8261E»00
1.18826*00
1.088CE*00
8.0561E-01
1.41286*00

HOLE FR ACT ION S

3.7101E-12
1.6181E-01
3.62S2E-IZ
7.46286-01

.3.25006-15
S.4136E-14
9.1909E-02
3.2598E-32
C.

03 M/SEC

R6FC6CT60 SHOCK
3.69326*02

. 9.73506*00
J.346TE»01
1.83496*01
2.98006*00
1.21'3E»00
1.13346*00
8.0482E-01
1.26586*00

2.6517E-11
2.3540E-01
2.59456-11
6.76376-01
3.73566-14
6.08506-13
8.82306-02
5.02676-30
0.

USI = 9.00E»03 M/SEC
XHE = .10

STANDING SHOCK
.3.73136*02
9.85276*00
3.29746*01

' 1.93556*01
!3.0179E*00
1.2312E*CO
1.14886*00
,8.04716-01
1.3911E«00

MOLC F R ACT ION S

. 3.64296-11
::58S8E-01
3.5653E-11
6.53S7E-01
5.2305E-14

• 8.3789E-13
S.7051E-02
5.09336-30
0.

REFLECTED SHOCK
.4575E«02
.04306*01
.34956*01
.31146*01
.18156*00
.26446*00

1.20286*00
8.06786-01
1.27116*00

1.7186E-10
3.37276-01
1.682T6-10
5.7960E-01

•3.52086-13
3.9421E-12
'8.31376-02
3.90816-28
0.

PI - 5
XH2 -

P
T .
RMO
H
A • ' •
S ..
1
GAME •
U

c Off iced re \, It 3

E--'.'
h .
H* '
HZ- "
H- i
HZ*'. -'
HE'?

Ht*
HE»»

PI " 5
XH2 "

P ''
T
RHO
H
A
S
L '
GAME
U

SPEC IE S

E-
H '. '
h* '

HZ ' , •
h- '
MZ»
HE ,'• • :
HE*
HE**

.006*01 N/SO-M,

.90

MOVING SHOCK
7.93596*01
8.60886*00
8.4996E*00
1.4202E»01
2.73386*00 -
1.2259E*00
1.08456*00
8.0048E-01
6.9916E*00

1.16326-12
' '1.5577E-01
' 1.1470E-1Z"'
' 7.5Z02E-01 .
. '4.7011E-1*

• '1.6671E-14
9.ZZ11E-OZ

.1.Z410E-33
0.

.OOE*Ol N/SU-M,

.90

MOVING SHOCK
9.71956*01
9.03546*00
9.5569E»00
1.7020E»01
2.8497E*00
1.26126*00
1.12566*00
7.98486-01
7.8027E*00

5.5540E-IZ
2. 23186-01
5.4798E-12
6.8798E-01
2.9437E-15

. 7.70806-14
• a. 881 16-02

3.1849E-32
0 . ' .

USI - 1.00E*04
XHE « .10

M/SEC

STANDING SMOCK REFLECTED SHOCK
5.50306*02

' ' 1.0536E»01
*.28»ZE»01
2.42166*01
3.2213£»00
1.27886*00

' 1.2201E«00
8.0T15E-01
1.39006*00

urj|;c •CDArrinitic

2.2347E-10
• 3.6077E-01

1 2.1886E-10 ' '.
' .5-.5727E-01"

' 4.66226-13 •
' -5.0697E-12

8.19616-02
2.8282E-28
0.

USI > 1.106*04
XHE • .10

• 7.7569E»OZ
1.1105E*01

'• 5.4*376*01
2.8479E*01
3.39916*00
1.31606*00
1.2831E*00
8.1088E-01
1.2910E*00

8.2082E-10
4.41306-01
8.0453E-10
4. 80776-01
Z.Z525E-12
1.8S46E-11
7.7935E-02
1. SOTS E- 26'
0.

H/SEC '.

STANDING SHOCK REFLECTED SHOCK
7.7171E«02
1.11926*01
5.30C8E*01
2.9?83E*01
3.437tE*00
1.3301E*00
1.30086*00 •'
8.1146E-01
1.40906*00

1.0125E-09
•4.6246E-01
9.9305E-10 -.
4.60666-01
2.78466-12
2.22*26-11

. -l.btlll-02
1.96116-26

'0.

1.06076*03
1.1782E»01
6.55476*01
3.4435E»01
3.63536*00
1.37156*00
1.37356*00
8.1668E-01
1.33046*00

3.26576-09
5.43876-01

. 3.20626-09.
3.8332E-01
1.11986-11
7.06946-11

1 7.2806E-02
4.0163E-25
2.797TE-90



TABLE I. -Continued

50 W m

PI = 5
XH2 =

P
T
KHO
H
A
S
I
GAMt
U

SPEC IE S

E-
H
H*

H2
H-
H2»
ht

HE*
hE* +

PI = 5
XH? =

P
T
RHC
H
A
&
I
GAME
U

SPEC IE S

F-
H
h*
H2
H-
h£*

HE
hE»
HE»»

.OOE»01 N/SO-M

.90

MOVING SHOCK
1.1675E*02
9.42186*00
1.0572E*01
2.0104E»01
2.9697E»00
1.2993E*00
1.1723E*00
7.9S46E-01
U.6068E*00

1.980*6-11
2.9367E-C1
1.9550E-M.
6.2082E-01,
1.30396-14
2.67616-13
8.5306E-02
2.1B19E-31
3.

.OOE*01 N/SO-M

.90

MOVING SHOCK
1.3801E»02
9.7863E»OU
1. 15206*4!
2.3452E*01
3.0947I!»00
1.339BE*OJ
1.22<.0?»00
7.9953E-31
9.*>038E»00

6.1863E-11
3.663dE-31
6.1124E-11
5.5223E-01
4.8960E-14
7.B748E-13
d.!696c-a2
7.95«7E-30
J.

, US1 - 1.206*04
XHE = .10

M/SEC

STANDING SHOCK REFLECTED SHOCK
1.0367E*03
1.18«7E»01
6.3067E«01
3.5*59E«C1
3.6689E»00
l.3849E»00
1.39026«00
8.1735E-01
1.4<tS2E»OD

~ MOLE FRACT IONS ~*

3.7912E-C9
5.6138E-01
3.7249E-09
3.666SE-01'. ,
1.2799E-11
7.9188E-11
7.19316-02
5.0324E-25
2.9890E-91

, US1 = l.30E«0«
XHE = .10

1.40306*03
1.2492E»01
7.6228E»01
4.0991E»01
3.89566*00
1.43066*00
1.47346*00
8.2457E-01
1.38526*00

1.18316-08
6.42596*01
1. 16436-08
2.89S46-01
4.7539E-11
2.36126-1C
6.78706-02
9.10856-24
3.3238E-85

N/S6C

STANDING SHOCK REFLECTED SHOCK
1.34976*03
1.2528E»01
7.2419E»01
4.1d36E«01
3.9216E*00
1.442£E*00
1.4875E»00
8.2520E-01
1.4984E*00

1.2902E-08
6.5550E-01
1.2704E-08
2.7727E-01
S.0264E-11
2.4768E-10
6.7225E-02
9.76166-24

' 4.2761E-86

1.8028E«03
l.3284E»01
8.5792E»01
4.8165E*01
4.1915E«00
1.49276*00
1.58186*00
8.3607E-01
1.45846*00

4.25546-08
7.3568E-01
4.2001E-08
2.0111E-01
1.8724E-10
7.40336-10
6.32166-02
2.1027E-22
2.7774E-80

PI = 5
XH2 *

P
T
RHO
H
A
S
i
GAM6
U

CpC f | f CirCL. lc»

E-
h
H*
h2
H-
h2i
HE
HE*
HE»»

PI = 5
XH2 =

P
I

RHU
H
A
S
I
GAME
U

SPEC IE S

E-
H
h»
h2
h-
Hi«
HE
HE*
HE**

.006*01 N/SO-M

.90

MOVING SHOCK
1.6097E«02
1.013SE*01
1.2400E»01
2.7C66E*01
3.2254E*00
l.3826E*00
1.2808E.OO
8.0146E-01
1.0195E*01

1.651 9E-10
.38506-01
.6334E-10
.83426-01
.50956-13
.99796-12

'.8075E-02
'.8139E-29
0.

.OCE*01 N/SU-M

.90

MOVING SHOCK
1.8561£*02
1.0477E*01
1.3199E*01
3.0946E*01
3.3627E>00
1.4276E*00
1.3423E*00
8.0406E-OL
1.09816*01

3.9488E-10
5.1001E-01
3.9072E-10
4.1549E-01
4.06416-13
4.56456-12
7.4500E-02
3.8202E-28
J.

f US1 <• 1.406*0* M/SEC
XHE - .10

STANDING SHOCK
1.7033E*03
1.3284E*01
8.05676*01
4.87116*01
4.20S4E*00
1.50236*00
1.59156*00
8.365CE-01
1.57166*00

_ MOLE FR ACT IONS

4.34396-08
7.43356-01
4.2894E-08

'1.9382E-01
• 1.83236-10

7.27606-10
6.28336-02
1.9053E-22
6.79356-81

REFLECTED SHOCK
2.26386*03
l.*271E»OI
9.34616*01
5.6031E»01
4.5539E»00
1.55T3E*00
1.69726*00
8. 561 9E -01
1. $6196*00

1.70196-07
8.21606-01

.68576-07

.1948E-01

.5761 E-10

. 3T85 E- 09

.8920 E-02

.7815E-21

.81906-75

, US1 - 1.906*04 M/SEC
XH6 " .10

STANDING SHOCK
2.09436*03
1.42036*01
8.67486*01
S.6071E*01
4.54536*00
1.5633E.OO
1.6996E«00
8.5574E-01
1.6733E*00

- MOLE FRACTIONS

1.6146E-07
8.2324E-01
1.59S9E-07
1. 17926-01
6.80716-10
2.16936-09
5.88386-02
4.7467E-21
1.02856-75

REFLECTED SHOCK
2.791*6*03
1.5825E»01
9. 73*7E»01
6.4753E»01
5.106TE»CO
1.62316*00
1.81196*00
9. 094 76 -01
1.72596*00

.10766-06

.96206-01

.10196-06

.8604E-02

. 19 72 E- 09

.89786-09

.51 90 E-02

.9222E-19
3.714AE-68
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TABLE I. -Continued

• 50 N/ m

PI = 5
XH2 »

P
T
RHO
H
A
S
I
GAME
U

SPEC IE S

E- ;

H* *- '. -
H2 ' • '
H- ""•
H2*
HE
HE*
HE**

PI = 5
XH2 =

P
T ,
RHO • ''
H
A
S
Z
GAME
U

SPECIES

E-
H '
H*'
H2
H-
H2*
HE •
HE*
HE**

.006*01 N/SO-M

.90

MOVING SHOCK
2.11916*02
1.082*6+01
1.3901E*01
3.5091E*Ot
3.50826*00
1.4746E*00
1.4064E»00'
8.0736E-01
1.1762E*01

sl7993E-01.
9.2736E-10
3.4906E-01
1.05196-12
9.9269E-12
7.1003E-02
4.2047E-27
0.

.OOE*01 N/SU-M

.90

MUVING SHOCK
2.3987E*Oi
1.1183E*<)1
1.4506E*01 '
3.9502E*01
3.663JE*00
1.5233E*00,
1.4787E*00
8.11556-01
l.2537E»01

2.1148E-09
6.4749E-01
2.09686-09
2.84886-01
2.53696-12
2.0470E-11
6.76256-02
2.9488E-26
•>.

, US1 * 1.606*
XHE - .10

STANDING SHOCK
2.5088E*03
1.5556E*01
8.93836*01
6.3884E»Ol
5.02986*00
1.6240E«00
1.80', 3 6 »00
9.01346-01
1.83156*00

T MOLE FRACT IONS

/«. 53026-07
8.91566-01
8.48456-07
5.3013E-02

. 3.1187E-09
7.6903E-09
5.5422E-02
2.8019E-19
5. 42466-69

04 M/SEC

REFLECTED SHOCK
3.4287E»03
2.0176E»01
8.98976*01
7.5363E*01
6.51146*00
1.6922E*00
1.8904E*00
1.11166*00
2.14516*00

4.98726-05
9.41866-01
4.98306-05
5.14216-03
8.94496-08
1.32066-07
5.29006-02
8.00296-15
5.1149E-53

i US1 = 1.706*04 M/SEC
XHE = .10

STANDING SHOCK
2.91246*03
1.83096*01
8.4650E*01
7.20446*01
6.00626*00
1.6809E«00
1.8791E»00
1.0485E*00
2.15026*00

- MOLE FRACTIONS

1.2655E-05
9.3563E-01
1.26346-05
1.11256-02
2.6271E-08
4.87566-08
5.32166-02
2.4077E-16
1.5195E-58

REFLECTED SHOCK
4.20106*03
2.82086*01
7.81996*01
8.63176*01
7.56666*00
1.7516E*00
1.90456*00

.l.0657E*00
2.85816*00

2.80106-03
9.41456-01
2.8008E-03
4.36496-04
1.76656-06
1.99306-06
5.25076-02
1.79326-10
2.7478E-37

PI = 5
XH2 =

p
I
RHU
H
A
S
I
GAME
U

SPECIES

E-
H' ' ' " ;

H*
H2
H-
H2*
Hfc
HE*
HE**

PI = 5
XH2 *

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
h
H*
H2
H-
H2*
HE
HE*
HE**

.OOE*01 N/SU-M,

.90

MOVING SHOCK
2.6946E*02
1.15666*01
1.50016*01
4.4179E*01
3.83096*00
1.57376*00
1.55306*00
8.1702E-01
1.33076*01

4.68316-09
7.1216E-01'
4.6480E-09
2.2345E-01
5.8802E-12
4.0940E-U
6.4392E-02
1.6288E-25
3. 204 OE -91

.OOE*01 N/SO-M,

.90

MOVING SHOCK
3.0062E*02
1.1998E*01
1.5365E*01
4.9120E»01
4.0171E*00
l.6252E*00
1.6307E*00
8.2481E-01
1.4070E*01

1.0882E-08
7.7350E-01
1.0813E-08
1.6517E-01
1.3845E-11
8.2495E-11
6.1325E-02
1.0715E-24
2. 56986-87

US1 - 1.80E*
XHE • .10

STANDING SHOCK
3.2621E»03
2.3328E«01
7.3674E«01
8.0384E*01
7.1020E*00
1.7287E«00
1.8980E*00
1.13916*00
2.71126*00

MOLE FRACT IONS

• 3.57286-0*
'•' 9.45206-01

3.5719E-04
1.3953E-03
3.5035E-OT
4.3954E-07
5.2686E-02
9.7987E-13
1.7127E-45

0* H/SEC

REFLECTED SHOCK
4.9475E»03
3.37036*01
.61506*01
.0044E»02
.8478E*00
. 7932E*00
.92746*00
.4795E-01

3.2S66E*00

1. 45666-02
9.1882E-01
1.45666-02
1.6146E-04
5.71996-06
6.38606-06
5.187+E-02
1.1005E-08
7.89696-31

US1 - 1.90E»04 M/SEC
XHE <• .10

STANDING SHOCK
3.6029E*03
2.8563E*01
6.6182E»01
8.9063E*01
7.56*OE»00
1.7677E»00
1.9059E*00
1.0510E»00
3.2738E*00

MOLE FRACTIONS

3.4462E-03
9.4029E-01
3.4480E-03
3.4327E-04
1.7824E-06
2.0042E-06
S.2466E-02
2.6638E-10
9.9874E-37

R6FL6CT6D SHOCK
5.66966*03
3.73016*01
7.74346*01
1.12266*02
8.11856*00
1.8286E*00
1.9629E*00
9.00186-01
3.48356*00

3.2173E-02
8.84596-01
3. 21 71 E- 02
9.8316E-05
9.95146-06
1.13976-05
5.09446-02
8.3707E-08
1.3120E-27
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TABLE'L -Continued

2 •

PI • 5
KHZ •

' •

P."..
T '•'
RHO . •' '
H
4 .. '
S

'Z ' -
GAME. '
U

SPEC US

l-
H
H* .
H2
"rt-

h2*
ME
'•** ''. .
HE**

PI - 5
XH2 =

p -' :
t
HHO .

.H.; • .
.A " ' . ' •
S
z
GAME

"U

SPfcC 1 E S

E- . .' .
H . '
h» • -
H"2 ' , • , .
H-' •'. • '
H2». . '
HE ;
HE*. . .
rt»*

;OOE*01 N/SU-H,
.'90

MOVING SHOCK-
'•3.3328E*02
l.252U»Ol
1.556CE»01
S.'4324E*01
4.2352E*00
1.67766*00
1.:7106E»00
8.3747E-01' .'.
l.4824E*01 '

2.B268E-08
8.3079E-01 , ,

' 2.6129S.-G8 . :
U1075E-01' ,;

•3.*78*E-U :

1.7*3*E-10 !
5.8461E-02
1.144*E-23 ,
8.7217E-8*

.OOE»01 N/Sli-M,

.90

HUVIHG SHOCK
3.672«E*02
l.32*3E*01 .

. 1.5494E»01
5.9788E*01

'*. 52*55*00
,l.7302t»00 .'
1.7B9BE*00 .
8.6365E-01 .
t.5561t»0i

9.5168E-08
.. d.8259E-01.
. 9.4850E-08 ,
' 6.15*3E-02

•. 1.0419E-10 •
<• *.22l2ETlO' •

5.5B71E-02
2.8B71E-22
1.6513E-80

• US1 = 2.00E»C* M/SEC
•XHE = .10

STANDING SHOCK
3.9757E«C3
3.274te«01
6.3160E«01
9.8337E*Or
7.7596E«00

' 1.8021E*00
1.9239E*00
9.5632E-01
3.6620E*00

HOLE F R fiCT IONS

• • 1.2594E-02
; 9.2266E-01';

1.259*E-02
. : 1.6102E-04

'.4.3935E-06
'• 4.8816E-06

5.1977E-02
6.1485E-09
2.*13«E-32

REFIECTEO SHOCK
6.3520E»03

'" 3.9992E*Ol
7.9248E»Ol

.' 1.2409E*02
' 8.3955E»00

1.86216.00
2.00»3E»00 '

• ' 8.7937E-01
3.61986*00

S.2105E-02
• ' 8.45806-01

5.21026-02
' 7.0674E-05

1.3761E-05
1.6220E-05
4.9894E-'02
2.9892E-07
1.3629E-25

'US1 = 2.10E.O* M/SEC
XHE. =• .10

STANUING SHOCK
*.3604E»03
3.58106*01
6.2714E»01
1.08276.02
7.975eE*00
1.8347E»00

•1.9534E*00 .
'9.1360E-01
3.8536E«00

HOLE FRACT IONS

2'. 7535E-02
8.9360E-01
2.7534E-02
1.23256-04

' 7.4260E-06
8.4HOE-06
5.H89E-02
3.8812E-08
5.6039E-30-

REFLECTED SHOCK
. 6.9422E*03
. 4.2179E«01 .

8.03036.01
1.3610E.02
8.66626*00
1.89556*00

. 2.0496f»00
; 8.68756-01
. 3.7157E»00

; 7.3071E-02
8. 04986-01
7.3067E-02
5.412SE-05
1.6917E-05

. 2.0498E-05
4.878SE-02
7.47436-07
3.88966-24

PI = 5.
XH2 = .

P
T .
RhO
H
A
S
i
GAME
U

SPECIES

E-
h
H*
H2
H-
H2»
HE
HE*
HE**

PI = 5.
XH2 = .

P . " .
T
RHU
H . -
A .
S
i , -
GAME
U

SPtC [ E S

E-..
M .
h*
H2
h- ,
H2»..
HE. .
HE* .
HE**

006*01 N/SQ-M,
90

MOVING SHOCK
4.0187E»02
1.4491E*01
1.4917E*01
6.5498E*01
5. 03266*00
l.7809E»00
l.8591E*00
9.4015E-01
1.62566.01"

5.7374E-07
9.2419E-01
5.7278E-07 ,
2.2016E-02
4.7643E-10
1.4395E-09
5.3790E-02
2.4545E-20
8.0032E-74

006.01 N/SQ-M,
90

MOVING SHOCK
4.35366*02
l.7274E*Ol
1.33066*01
7.1414E*01
6. 04976*00
1.82806.00
l.8941E*00
1.11U6E.OO
1.68506*01

1.2900E-05
9.4405E-01
1.2895E-05
3.1262E-03
5.5332E-09
1.07C9E-08
5.2795E-02 .
5.9184E-17
1.2871E-62

US1 « 2.206*04 M/SEC
XHE = .10

STANDING SHOCK
4.60866.03

' 3. 82686*01
6.07236*01
1.18476.02
8.20706.00
1. 86886.00
1.9883E»00
8.86636-01
3.99736.00

MOLE FRACTIONS

4.4570E-02
. - 8.6048E-01

4.4S68E-02
•'7.2463E-05

9.8810E-06
1.1451E-05
5.0290E-02
1.5223E-07
2.3411E-27

US I = 2.30E*
XHE •- .10

STANDING SHOCK
4.49156.03
4.00996*01
5.52726.01
1.28466.02
8.4048E.OO
1.90706*00
2.02666*00
8.6930E-01
4.06326*00

MOLE FRACTIONS

6.25086-02
8.2557E-01
6.25066-02
4.6994E-05
1.12966-05
1.3332E-05 ,
4.9344E-02
3.7376E-07
2.2831E-25

REFLECTED SHOCK
7.27806*03
4.3959E*01
7.89366*01
1.48116*02
8. 91856*00
1.9305E*00
2.0975E*00
8.6267E-01
3.78276*00

9.4213E-02
7.6382E-01
9.420TE-02
4.2182E-OS
1. 90206-05
2.36216-05
4.T675E-02
1.4930E-06
4.7736E-23

04 M/SEC

REFLECTED SHOCK
6.9889E*O3
4.5207E*01
7.20666*01
1.59366*02
9.12466*00
1.96966+00
2.14526*00
8.58526-01
3.80986*00

1.1437E-01
7.2*586-01
1.1436E-01
3.2129E-05
1.9249E-05
2.4343E-05
4.66136-02
2. 44 04 E- 06
2.7086E-22
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TABLE I. -Continued

p • 50 N/ m

PI = 5.006*01 N/SO-M,
XH2 = .90

US1 = 2.40E*04 M/SEC
XHE =- .10

p
T.
RHO
H
A

S
z
GAME
U

S PE C I F S

6-

h*
H2 ;
H-

H2»
ME . .
hE»
HE**

MOVING SHOCK
4.6B31E*02
2.12366*01
1.16096*01
7.75336*01
6.B049E»00
1.8665E*00
:. 09976*00
1.14796*00
1.73736*01.

2. 76366-04
9.4636E-01
2.7634E-04
4.4519E-04
5.5700E-08
J.6984E-08
i.2640E-C2
1.25596-13
2.00926-49

STANDING SHOCK REFLECTED SHOCK
4.2655E»03
4. 14646*01
4.9753E«01
1.3839E*02
8.5923E»00
1.9457E*00
2.0677E*00
8.61126-01
4.06506*00

• MOLE FRACTIONS — •

B. 1149E-02
7.B926E-01
8.1146E-02
3.4676E-05
1.1955E-05
1.4351E-05
4.8362E-02
7.052SE-07
2.1793E-24

6.5149E*03
4.61686*01
6.43486*01
1.7022E»02
9.3075E*00
2.00946*00
2.1930E»00
8.5564E-01
3.81846*00

1.33646-01
6.87066-01
1.3363E-01
2.45386-05
1.8606E-05
2.3870E-05
4.5597E-02
3.5787E-06
1.0102E-21

PI = 5.00E*01 N/SO-M,
XHJ = .90

US1 - 2.50E»C4 M/SEC
XHE = .10 •

P
T
fchu
H
A
S
Z
GAHC
U

e p p r i c eart L 1 1 i

b-
H
H*

H2
H-
H2*
HE
Hf»

HE**

COVING SHOCK
.5.02926*02
2.52196*01
1.04726*01
S. 39026*01
7. 14446*00
• .B997E*03
1.9042E»00
1.0629E»00
1.79136*01

2.332BE-C3
V.4270E-01
2.3327E-03
I .16466-04
2.6365E-07
3.12496-07
3.2515E-02
2.5J44E-11
4.4055E-41

STANDING SHOCK REFLECTED SHOCK
4.1817E»03
4.2737E»01
4.63336*01
1.48856*02
8.79016*00
1. 96236*00
2.11186*00
8. 56106-01
4.05226*00

1.0035E-01
• 7.51SCE-01

1. 00346-01
2.6744E-05
1.2533E-05
1.53C2E-05
4.7351E-02
1.21 t8E-06
1.51796-23

6.27496*03
4.7150E»01
5.S330E»01
1.8165E*02
9.5036E*00
2.0474E*00
2.2431E*00
B.5396E-01
3.8345E»0'0

1.5301E-01
6.4935E-01
1.5300E-01
1.9264E-05
1.8149E-05
2.3636E-05
4.4576E-02
5.1363E-06
3.5669E-21

PI = 5
XH2 •

P
T ,
RH'J ' \
H

.A '
S
i
GAME
U

SPEC [ E S

E-
H ^ ..
H*
M2
M-
H2»
n'g
HE* .
HE**

PI •= 5
XH2 =•

P
T
KHO
H
A

S
I
GAME
'u

SPEC I E S

E-
H
H*
H2 •
1 —
H2» :
HE
Ht * ' -
HE** •• '

. OOE'Ol N/SO-M,

.90

MOVING SHOCK
5.4082E»02
2.81.096*01
9.9361E«00
9.05776*01
7.2495E»00
l.9287E»00
1.9159E»00
9.6557E-01.
1.8525E*01

B.3679E-03
9.31026-01
8.36786-03.
5.2375E-05

. 6.55216-07
. 7.37826-07

5.21946-02
5.9942E-10
4.2138E-36

.OOE»01 N/SU-M,

.90

MOVING SHOCK
5.»206E»02
3.0820E»OI
9.7588E»00
9.7567E»01
7.36*2E*CO
1.9558E*00
1.9352E*00
9.0926E-01
1.9202E»Ol

1.8236E-02
•>.1U2E-01
1.8236E-02
J.1922E-05 '
1.1333E-06

• 1.2599E-06 '
5.1674E-02
«.25*3E-09'
5.0066E-33 •

US1 ' 2.60E*0* M/SEC
. XHE = .10

STANDING ShOCK
4.30416*03
4.4061E*01
4.5226E»01
1.602*6*02
9.0111£*00
2.0166E*00 '
2.159?E»00

; 8.5323E-01
4.0738E»00

Mm F F Q A T T IHUCnULC rKBUI I UNI

1.2037E-01
7.12S2E-01 .
1.2036E-01
2.1S02E-05
1.33ME-05
1.6560E-05
4.62S6E-02
2.02966-06
9.6955E-23

REFLECTED SHOCK
6.3725E»03
4.8299E*Ol
5.7*20E»01
1.9435E*02
9.7319E»00
2.0833E»00
2.2978E»00
8.5339E-01
3.8690E»00

1.7315E-01
6.1014E-01
1.T314E-01
1.5580E-05
1.8173E-05
2.40956-05
4. 35136-02
7.4875E-06
1.39606-20

US1 • 2.706*04 M/SEC
XHE = .10

STANDING SHOCK
• 4.5817E»03

4.54386*01
' 4.55866*01

1.72606*02
' 9.2527E*00

2.04966*00
2.21206*00
8.5182E-01'
4.11506*00

HOLE FRACT I ONS

1.41C7E-01
6.7262E-01

' .41C6E-01
.7745E-05
.4218E-05
.8042E-05
.5206E-02

3.29E7E-06
5.7577E-22

REFLECTED SHOCK
6.71366*03
4.95906*01
5.7*32E»01
2.08386*02

• 9.98976*00
2.1184E»00

• -2.3572E»00
8. 5 37 IE -01
3.9266E*00

1.9*01E-01
5.6952E-01
1.93996-01
1.2802E-05
1.84406-05
2.49566-05
4.24116-02
1.1023E-05
5.77656-20
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TABLE I. -Continued

p • 50 N/ m

PI •= 5.00E»01 N/SO-Mi
XH2 = .90

US1 = 2.80E*04 M/SEC
XHE = .10

P
T
RHi)
H
A
S
z
CiAME

U

c per It?orcl, 1 1 i

E-
h
H*
H2
H-
H2*
t-E
hE*
KE»»

P' = 5
XH2 -

P
T
HriJ
H
A

S
i
GAME
U

SPEC 1 1 S

£-
H
h*

H2
H-
lii»
HE
HE*
H?: **

MOVING SHOCK
6.2593E*02
3.2710E*01
9.7636E»00
l.O'id!>E»02
7.51036*00
l.9820E*00
1.9599E*00
8.79826-01
1.9914E*Ol

3.06016-02
a. 87756-01
3.0601E-02
2.26896-05
1.6248E-06
1.8079E-06
S.1022E-02
1.6057E-08
6.19756-31

.005*01 N/SO-M

.90

MOVING SHOCK
6.7207E»02
3.<.27<.E»01
9.8615C»00
1.1243E*02
7.6710E»OJ
2.0078E*OC
' .9b8<.E*00
8.0344E-01
2.06*?£*0:

4.4487E-02
d.6071E-Cl
4. 448 7E -02
1.7489E-C5
2.1011E-06
2.3523E-06
i.029i£-02 -
4.29296-08
a.2506E-J9

STANDING SHOCK
*.9570E»03
4.6826E«01
4.6691E*01
1.85746*02
9.50756*00
2.0821E*00
2.26726*00
8.5143E-01
4.1691E«00

~ HOLE FR ACT I ONS

1. 62006-01
6.31856-01
1.61996-01

' 1.4845E-05
1.5094E-05
i. 95606-05
4.41026-02
5.19486-06
3.1165E-21

REFLECTED SHOCK
7.202*E*03
5.0951E»01
5.8406E»01
2.2337E»02
1.0266E»Ol
2.15326*00
2.4202E*00
8.5467E-01
3.S937E*00

2.1499E-01
5.2867E-01
2.14976-01
1.0584E-05
1.8'02E-05
2.58736-05
4.13026-02
1.6129E-05
2.35536-19

i US1 « 2.90E*C4 M/SEC '
XHE = .1C

STANDING SHOCK
5;4005E«03
4.8212E*01
4.8174E«01
l.9953E*02
9.7716E«00
2. 1146E*00
2.3252E»00
8.5175E-01
4.2317E*00

~ HOLc F R A C T ICNS

I.8291E-01
5.9114E-01
1.8290E-31
1.2491E-05
1.5852E-05
2.0989E-C5
4.29S9E-02
7.9391E-06
I. 51226-20

REFLECTED SHOCK
7.79176*03
5.23566*01
5.<>85aE*OI
2.39206*02
1.0557E»01
2.1881E*00
2.48636*00
8.5616E-01
4.06966*00

2.35846-01
4. t»8 086-01
2.3581E-01
8.74C3F-06
1.8827E-05
2.6652F-05
4.01976-02
2.3359E-05
9.29566-19

PI * 5
XH2 »

p
T
RHO
H.
A

s
z
GAME
U

SPEC ItS

E-
H
H*

H2
h-

•Hi»
HF
i-e*
HE**

,OOE*01 N/Sa-M
.90

MOVING SHOCK.
7.2017E»02
3.5625E»01

' l.0009E»01
1.2C27E»02
7.83746*00
2.0335E*00
2.0198E*00
8.5367E-01
2.1389E»Ol

5.9315E-02
8.3184E-01
5.93156-32
1.41216-05
2. 550 5E -06
2.8802E-06
4.9511E-02
S.3314E-08
3.9303E-28

PI * 5.006*01 N/SO-H
XH2 •

-

P
T
RHO
H
A

S
2 ..
GAME
U

SPE C ! E S

t-
H
H*
K2
M-

h?« '•
I-E
ME*
HF.«*

.90

MOVING SHOCK
8.2256E*02
3.7933E»01
1.0380E*01
1.36dOE*02
8.1765E»00
2.0850E>00
2.0892E*00
8.43&3E-01
2.2907E»01

9.0559E-02
7.7100E-01
9.0558E-02 '

• J.9300E-06
• 3.352*E-06

•i.8632E-06
«. 7866E-02
1.0706E-J7
3.11»5E-26

, US1 - 3.00E*0* M/SEC
XHE = .10

STANDING SHOCK
5.8957E»03
<..9569E«01

' t.9838E«01
2.1391E»02
1.00*2E*01
2.1*71E»00
2.38S6E*00
8.-5262E-01
4.30106*00

~ HOLE FR ACT IONS

2.0358E-01
5.5085E-01
2.0356E-01

• •1.0520E-05-
l.6«38E-05
2.22*6E-05
*.1907E-02
1.1813E-05
6.6961E-20

REFLECTED SHOCK
fl.*561E*03
5.3791E*01
6.1532E»01
2.5575E»02
1.0859€*01
2.2232E*00
2.5548E»00
8.5809E-O1
*.1526E»00

2.5635E-OI
4.4B15E-01
2.S631E-01
7.1793E-06
1.87+9E-05
2.7179E-05
3.9108E-02
3.34SBE-05
3.5248E-18

. US1 = 3.20E»C* H/SEC
XME - .10

STANDING SHOCK
7.0292E«03
5.2350E*01
5.3*27E»01
2.«.<,50E>02
1.0610E*01
2.2132E*00
2.5132E«00
8.5562E-01 -
4.4564E*00

~ MO LE F R 4 C T I ON S -

2.44C3E-01
4.721*E-01
2.44COE-01

. 7.3816E-06
1.70C7E-05
2.*073E-05
3.9765E-02
2.*694E-05
1.0506E-18

REFLECTED SHOCK
9.9878E*03
5.6780E*O1
6.5161E*01
2.9114E»02
1.1503E»01
2.2946E*00
2.699JE*00
8.6329E-01
<i.3389E»00

2.9620E-01
3.7057E-01
2.9613E-01
4.6929E-06
1.7885E-05
2.7255E-05
3.6976E-02
6.7297E-05
*.6765E-17



TABLE). -Continued

; 50 HI m

PI = 5
XH2 = ;

p
T
KHO
H .
A
S
Z
GAME
U

SPEC I E S

E-
H . ..
H*
h2
H-
H2*
HE
HE*
HE** '.

PI = 5
XH2 =

P • >
T
RHJ .

• H .
A
S .
Z
GAME '.
U ~

SPECIES

E- .
H . - :-
H*
H2
H- - .

H2* .
HE
HE*

H6»*

.006*01 N/SO-M,

.90 . , .

MOVING SHOCK
9.3213E*02 .
3.9916E*01
1.0783E»01
1.54416*02
8.51876*00
2.1372E*00
2.1656E*00
8.39516-01

.2.4435E*01

1.2265E-01 .
. 7.0851E-01 .

1. 22656-01
7.3459E-06;.;
4.0064E-06 •

- 4.7183E-06
. 4.6176E-02-

7.6191E-07.
J.0512E-25.

.OOrtOl N/SO-M,

•S0

MOVING SHOCK
1.0487E*03
4.1715E*01 .

, i.U81E*01
' : 1.7310E*02.

8.8661E*00
2.19056*00
2.24836*00 .. .
8.3814E-01 .

• 2.5967E»01

1.5494E-01
6.4562E-01
1.5494E-01
5.5422E-06

-4.5024E-06
5.4227E-06
4.4476E-02
1.6105E-06
1.4577E-23

US1 =• 3.406*04 M/SEC
XHE « .10

STANDING SHOCK
. 8.31366*03

5.5135E«Ol
5.694CE*Ol
2.7719E*OZ
1.12066*01
2.28036*00
2.64826*00 .
8.60076-31
4.63406*00

•L HOLE FR ACT IONS

2.8255E-01
,, 3.9715E-01

2.8249E-01
.» 5.0295E-06

1.66756-05
2.4721E-05

•-'. 3.7713E-02
4.8746E-05 :
1.3136E-1T

US I = 3.60E*
XHE = .10

STANDING SHOCK
: 9.7285E»03 .

5.8008E*Ol
6.0128E»01

. 3.1193E*C2
1.1837E*01
2.3485E*00
2.7892E»00
B. 66036-01
4. 8354E»00

MOLE FR ACT IONS

. 3.1883E-01
3.2654E-01
3.1873E-01

. 3.2688E-06
.1.5456E-05
2.40486-05
3.5759E-02

, 9.3359E-05
. 1.4301E-16

REFLECTED SHOCK
1.173BE*04

'5.S958E*01
6.86456*01
3.29246*02
l.2201E*01
2.3673E*00

. 2i8520E»00.
8. 7048E-OI
4.5532E»00.

3.3383E-01
2.9737E-01
3.3369E-01

,2.88336-06
1.6040E-05
2.5786E-05
3.4929E-02
1.3361E-04
5.7273E-16

04 M/SEC,

REFLECTED SHOCK
,1.3687E*04.

. ... 6.3448E*01
7. 16516 *01
3.7011E*02'

', 1.2969E*01
2.44146*00
3.0107E«00

. 8.604 7ET-01 •
4.8013E*00

3.6894E-01
2.2914E-01
3.6866E-01
1.6U5E-06
1.3331E-05
2.2720E-05
3.2945E-02
2.6947E-04
7.1098E-15

PI = 5
XH2 =

P' •
T .
RHO
H -
A
S,' ,

• z("
SAME

"!•

S PEC IE S

i-
M'.t- • ? - . ' :
H*; - -
H2;.

h-J
H2»
HE.
HE*
HE** • -

PI = 5
XH2 =

p;-
T .
RHD
H'. ' -.
A. .
S.
Z."
GAME '
U,-

SPEC IE S

E-.
H"
H».
H2!
H-
H2*
«f .
HE*
HE**

.006*01 N/SU-M,

.90

MOVING SHOCK
1.17216.03
4.33946*01
1.15616*01
1.92856*02
9.21916*00
2.24*96*00
2.33646*00
8.3B30E-0!
2.749TE»01

1.8680E-01
. 5.83606-01,.

1.8679E-01 .
4. 20766-06

"4.8349E-06
5.9570E-06

• 4.2798E-02
3.0664E-06
1.6035E-22

,OOE»C1 N/SQ-M,
.90

MOVING SHOCK
1.30226*03
4.50016*01
1.1911E«01
2.1367E»02 .
9.56016*00
2.3005E*00
2.4295E*00
8. 39476-01
2.90256*01

2.1795E-01
5.2294E-01
2.1794E-01

.3.1822E-06
5. 004 36-06

"6.3095E-06 .
4.H56E-02
5.45006-06
1.3602E-21

US! • 3.80E»04 M/S6C
XHE • .10

STANDING SHOCK
1.12tOE«0«
6.1051E»01
6.28*3E»01
3. 4866E*02
1.2514E*01
2.41756*00
2.93*96*00
8.7395E-01
5.0653E*00

HOLE FR ACT IONS

3.5265E-01
• .. 2.6078E-01 .

3.5246E-01
• .- 1.9861E-06

1.3*70E-05
2.2054E-05
3.3895E-02
1.7778E-04
l.*7«3E-15

REFLECTED SHOCK
1.58276*0*
6.74606*01
7.3942E»01
4.1382E»02
1.38406*01
2.5163E»00
3. 172 9E »00
8.9488E-01
5.0887E»00

4.0H9E-01
1.666SE-01
4.00616-01
7.813*E-07
1.00236-05
1.82526-05
3.0945E-02
5.71936-04
1.00536-13

US1 < «. 006*04 M/SEC
XHE = .10

STANDING SHOCK
1.2890E.04
6.43826*01
6.49.3*E*Ol
3.873CE*02
1.3252E*C1
2.48696*00
3.083<.E«00
8.84706-01

. 5.33116*00

MOLE FRACTIONS

3.83816-01
2.0027E-01
3.83466-01
1 .0970E-06
1.0858E-05
1.8864E-05
3.20S7E-02
3.A533E-0*
1.5612E-1*

REFLECTED SHOCK
1.81686*04
7.2420E«01
7.5223E»01
4.60966*02
1.4879E*01
2.59216*00
3.33496*00
9.1663E-01
5.4589E»00

4. 30296-01
1.10TTE-01.
4.2893E-01
3.01326-07
6.50286-06
1.28166-05
2.86396-02
1.3461E-03
1.94066-12

55



TABLE I. - Continued

pl • 50 N/ m

PI - 5.
XH2 = _.

-P - . • • • • •
T - ." ... •
RHUi- -.:. .
H' .' ..
A- '-', .;"
S-. ".-V
'i.
GAME ,
u- . - ;,-"•

SPEC IE S

E-
H ' .••
H* i . .• ' • ' . .
H2- . • '.'-.-
H-
h2* - ••we -,".;•>
hE* . j(..

<<{;** .,"..',,...,.

PI = 5.
&H2 = •

-,r*f . •
T ; ; J- . « .-

AHO . .' -•
H " ,
A ,. / •
S "-t
z .** ••"->
GAME. ", ,"• '
U- * . ^-.

SPE C IE S

e-
Hr, • ..-.•
H*
H.2 . '-.. .
H- ' . . • : .
H2* • .
H6 - -• "";.

H6* • -.-i^-.
«6»*: .: .j

00£*01 N/SO-M,

.'£>. ...

MOVING SHOCK
, l.*3896*03
.4.6"5716*01.
1.22266*01, .

.2.35556*02 ..,.
.9.95126*00,

' 2.3572E*00: ,
2.52726*00

'8.4139E-01.
'3.0548E*Ol

4.64066^01,
." 2. 481 76-01-
.', 2.38026-06 •

5.01546-06 v

- 6.47416-06 •
3. 95616-02
9.2475E-06.
9. 65726-21 .

•*

006*01 N/SO-M,
90 r. ' .. . ....

. . • - .

MOVING SHOCK
• 1,58236*03
- 4.81316*01. -

1.2503E*01-
2.5850E»02 .
i.0335E»bl-
2.41<.9E*00 .,
2.6292E*00
8.4399E-01
3.20666*01 -

2.77366-01
- 4.0726E-01 .
• 2.77346-01
. 1.7493E-06
. 4.8774E-06
. 6.44996-06 •.
i 3.B019E-02

1.52246^05"
6.0745E-20

US1 = 4.20£»0* M/SEC
... XH6 = .10..

STANDING SHOCK
. .1.4597E*04 .

. 6.81916*01
-.- 6.6242E*01
- .4.27806*02

1. 4082E»01
-' 2.5562E»00

3.2315E*00 .
8.9985E-01, •
5.6*536*00

MOLE FRACTIONS

4.12056-01
1. 45636-01 .

• . 4.1134E-01 .
;: 5.28176^07-
. 8.01316-06
.1.47656-0*-

-- ,3.024CE-02-.
.. 7.0485E-04
. . 1.8765E-13-

.- y

- i

REFLECTED SHOCK
... , 2.07096*04
; .7.9008E*01.

7.51786*01
5.11786*02

. 1.61516*01
.2.66776*00

. 3.48666*00
., ... 9.4695E-01

5.92256*00

4.55066-01
6. 47986-02

. 4.514*6-01
.- , 8.2568E-08

• ,. 3.41106-06
7.4106E-06

- 2.50656-02
3.6160E-03
6.05876-11

US1 = 4.406*04 M/SEC
XHE = -.10

•i

STANDING SHOCK
1.63506*04 .
7. 2781E*01

. 6.6579E>01
, 4. 70066*02

- 1.50*26*01 •
- 2.62*76*00- '

3.37*26*00
9.21*16-01 -
6.02916*00 .

MOLE FRACT IONS

4.36SJE-01
9.8096E-02-

. 4.353*E-01
2.0853E-07

..5.1758E-06 •
1.0256E-05

• .2.8076E-02 •
' •'. .1.5606E-03-

2.8812E-12-

',. . " «•!

REFL6CTEO SHOCK
•: • 2.34726*0*
•" 8.8038E*01

7.37586*01
5.67096*02
1.7654E*OV
2.7421E*00
3.61466*00
9.79426-01'
6.52626*00

4.7*366-01
- 3.33286-02

4.646*6-01
.. . 1.53066-08

1.40836-06
/ • 3.*245E-06

. • 1.79*26-02
' '.:9. 72356-03
. .2.77386-09

PI ' f
XH2 -

f .
T •
RHO
H-
A
s •
i
GAME
U •'

SPECIES

t-
H
H*
H2 •
H-
H2*
HE " ' •
HE*
HE**' •

.OOE»Ot N/Se-Hi

.90

MOVING SHOCK
1.73216*03

. ' 4.97096*01
1.2739E»01
2.8251E*02
1.07336*01
2.473SE*00
2. T352E»00 '
8. 47296-01

• 3.3577E»oi

3.05366-01
3.5274E-01
3.0533E-01-
1.2544E-06
4.6030E-06
6. 2*1 5E -06
3.65366-02
2. ",6366-05
3.5387E-19

PI = 5.00E»01 N/50-M.
XH2 "

P
.T
RHO
H
A
S
I
GAME •'
U

SPECIES

E- . .
H - '-
H*
H2-
H-'
HZ*
HE '
HE*
hE»«

.90

MOV) ING SHOCK
1.1)8826*03

- 5.1331E*01
1. 29316*01
3.07576*02-
1.11506*01
2. 53296*00
2.84456*00
8.51396-01 -
3.5080E*Ol

3.3204E-OI
3.0076E-01
3.3202E-01
8.7115E-07
4.2095E-06
5.8597E-06

'3.5115E-02
3.96156-05
1.9788E-18

US1 - 4.«OE*0* NYSEC
XHE - ' .10

STANDING SHOCK
1.8U3E*0*
7.8585E»Ol

' 6.57966*01
5.13956*02

• 1.61616*01
2.691*E»00

• 3.50306*00
9.4B76E-01
6.5079£«00

MOLE FRACTIONS

A. 57626-01
• - 5.9972E-^02

• - 4.5385E-01
• 6.3268E-08

2.8289E-06
6.10S4E-06
2.«786E-02
3.760SE-03
6.12556-11

REFLECTED SHOCK
2.6*95E»0*
1.0059E*02
7.0962E»Ol
6.2B17E»02
1.97186*01
2.81»TE»00
3.7118E»00
1.0*136*00
7.3*3*E»00

*.8811E-01
1.S779E-02
*.6916E-01
1.9695E-09
*.7422E-07
1.28S7E-06
7. 99276-03
1.8949E-02
1.2803E-07

US1 - 4.806*0* M/SEC
XHE - .10

STANDING SHOCK
1.98+9E»0*
8.5912E»01
6.*009E*01
5.59336*02 '

•1.7391E«OI '
2.75536*00
3.6095E«00
9.7536E-01
7.0936E*00

MOLE FRACTIONS

4.7341E-01
3.3854E-02
4.6*826-01
l.*96CE-08
1.3202E-06
3.1291E-06
1.8918E-02

• 8.7866E-03
1.5462E-09

REFLECTED SHOCK
2.9846E*0*
1.196TE«02
6.62706*01
6.97*86*02
2.261*E»01
2.88*16*00
3.76586*00
1.13*7E*00
8.51*26*00

.

4.9546E-OI
6.9703E-03
*.7101E-01
1.57016-10
1.35*06-07
3.7*9*E-OT
2.11186-03
2.4*37E-02
6.25*06-0*
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TABLE I. -Continued

•50N/"m2

PI = 5~.
XH2 = .

' ' ." :

P '.. '•' '.
T, ., .-
RHO . • ' -
H
A-.' ' ' ,..
,S .
2 • • ' *•-.
GAME
U

SPEC IE S

E- '.;' i - .
H,
H* - .
H2 •.. •';
* . • • ' ' . •
H2*,. . .';,
HE . . *. '.'
HE* . , '.
HE**" ;'

PI - 5.
XH2 =• .

P .' •''..' '
t,'.;-.V
RHO'. ;.':•"
H. •',:'; ';
A . .

s1' '.'. ::':"'
1 ' i,. "•
GAME
u • '

SPEC I E S

E-'" !

H
H* . '
h2
H-. . ' ' v
H2» ' ' '
HE ' ,.
HE»:

HE** ""

006*01 N/SQ-M
90

MOVING SHOCK
' 2.0507E*03..
.5.30*lE»6i ,
1.307*E*Oi
3.J370E*02

'1.159lE»Ol
2.59336*00
2.9573E»00

'8.5656E-Oi .
3.6576E*01

3.5752E-01-
2.5119E-01
3.5746E-01 ..'
5.7838E-07,V

3.7130E-06.
5.31S7E-06 .
3.3751E-02 .

, 6.*194E-.05 ...
1.1133E-17

'OOE»Or N/SQ-M
90

• * ."•;>*'••
MOVING SHOCK'
'2.2192E*03,.

5.*878E*01, .
1'. 3163E»01; . ,
3.608»E*02 .1,
1.206»E»01, .,

'' 2.65*OE*00
.'3.0T21E*'on".-i

8.6321E-01 ~
"3.8061E*01

3.81S*E-01.
2.0446E-01
3.8l*3E-01 '
3.62*2E-07.
3.1399E-06
*.63**E-06
3.2445E-02
1.060*E-'0«

' 6.55**E-17

,. , US1 > 5.006«
XHE = .10

STANDING SHOCK
2. 152*E«0*

. 9.*936E*01
6.1*176*01

..6.06116*02
•i 1.88616*01 -

••>..-2wBl$6E«00-
. .3.69156*00

,. . -1.0150E»00
7.7906E*00

~ HOLE FRACT IONS

• v U.8531E-01
-1.8515E-02
.4.69C8E-01.

, .., 2.9900E-T09
5.5588E-T07
l.**28E-06

.-,.- 1.0865E-02,
1.6224E-02.
3.3806E-08

, USl » 5.20E*
XHE = .10

• • -- •- f •• - ,
STANDING SHOCK

., 2.3055E«04
' ' l.0633E»02..

.'. , ,5.7888E*Ol
, ,." 6.5386E»02-
: ..' 2'.0791E*01
-,- ,.2V8708E«00. •
; .. 3.7457E»00
. . 1.085*E*00

8.66*26*00

- MOLE FRACTIONS

.- 4.9275E-01
9.9866E-03
4.7056E-01

' 5.0376E-10.
2.1637E-07
6.0222E-07
4.5035E-r03 .

. 2.21S3E-02
6.0594E-07

04 M/SEC

REFLECTED SHOCK
. . 3.35106*0*

1.4470E*02
6.11826*01
7.7i96E»02

. 2.51806*01
2.9*73E*00
3.78516*00

• 1.15766*00
9.92736*00

*. 98036-01
3.4S88E-03

...' . 4.7209E-01
• ,- 1.3351E-11

5.18896-08
. . 1.1095E-07.

6.7887E-04
2.S546E-02
1.9491E-04

04 M/SEC

REFLECTED SHOCK
3.7175E»0*

:, . 1.6991E»02
,- 5.7598E»Ol.

. -. 6.52676*02
•,2.t666E»01.

. 3.00126*00
3.7985E»00-

- 1.10176*00
1.12586*01

. . 4.9981E-01
2.1524E-03
4.7171E-01
2.0522E-12
3.1217E-08
4.4995E-08
3. *1 366-0*

,. 2.38736-02
2.11136-03

PI - 5.
XH2 » . .

i
P "
T - • • : ' - - .

.RHO '
-H ' "
A. ' ••
s • i
i '• '•
GAME-: ' :
u

SPECIES

E- ' •
H' • • " . • •
H*~ ' "' «' i
H2 •
H - • • - • ' .
H2» . . •,
HE- .• . . . . . • -
HE»
hE»»

PI • 5.
XH2 » .

P • -.. - • ! - •

T, - .
RHO- '
H . . . ' . . .

A, • •:

S
I: ' '
GAME
U

SPECIES

E- . ' •
H : . ;-.
H*. . . '
H2 •". .
M-r
H2,» •-. •
HE .- -, • •;;
HE* • - • . - .
HE**

OOE*01 N/SQ-H,
90

MOVING SHOCK
• 2.3935E»03

5.69156*01
1.3190E»01
3.89106*02 .
1.25806*01
2.71496*00
3.18826*00
8. 72106-01
3.9531E»01

4.0405E-01
1.6070E-01
4.0387E-01'
2.095SE-07 '
2.5167E-06
3.8*326-06
3.118*6-02
1.8175E-0*
4.2487E-16

OOE*Ol N/SO-Nt
90

MOVING SHOCK
2.5732E*03'
5.92636*01
1.31*36*01
*. 18366*02 <
1.31606*01
2.77586*00
3.303TE*00 .
8.8*566-01
*. 09836*01

.'.

*.2*90E-01
1.2027E-01
*. 2*566-01
1.0807E-07
1.87726-06
2.981*6-06
2. 99386-02
3.3100ErO*
3.26936-15

US1 - 5.406*0* N/SEC
•XHE - .10

STANDING SHOCK
2.*3216*0* •
1.209*6*02

• 5.3289E»01
• 7.0192E»02

2.28526*01
2.9231E*00
3.7736E»00
l.l**2E*00
9.80756*00

MOLE -FRACTIONS

- 4.9650E-01
5.*11*E-03

'''- • 4.7159E-01
' 7.21866-11

8.33*76-08
• 2.2927E-07

•'• 1.6066E-03
2.*88*E-02
9.639*E-06

REFLECTED SHOCK
*.0598E»0*

,' • 1.9079£*02
' .5669E*O1

.291*E«02

.7626E*01

.O*48E«00

. 8223E*00

.0+6SE»00

.2257E»01

• 5.0291E-01
• 1.61UE-03

*.6931E-01
• 6.3076E-13

2.*09*E-08
2.5*02E-08
1.9t3*E-0*

• 1.8340E-02
7.6313E-03

• US1 • 5.60E*0* M/SEC
XHE - .10

STANDING SHOCK '
2.5***E*0*
1.37056*02
*.90*8E*Ol

•' 7.5d96E*02
• 2.4536E«Ol

2.9693E*00
3.7853E*00
1.160*6*00
1.09706*01

MOLE FRACTIONS

. 4.9806E-01
3.26S1E-03

• ' *.7225E-Ol
1.2*916-11
*. 02606-08
9.55306-08
7.07096-0* •

• 2.5611E-02
9.9711E-05

REFLECTED. SHOCK
' *.379SE«0*

2.0973E»02
' 5.*222E»01

1.0059E»03
. • 2.9126£»0l

3.0883E*00
3.8511E*00

' 1.0503E*00
1.3111E»01

-_

5.0663E-01
1.2984E-03

- *.6*IOE-01
2.5970E-13
2.0037E-08
1.6528E-08
9.*323E-05

•• 1.1210E-02
l.*662E-02
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TABLE I. -Continued

p. • 50 N/ m

PI ..5
xHa »

P
T
RHU
H
A
S
i
GAME
U

SPEC IE S

6-
H
H*
H2
H-
H2*
HE
HE*
H6»» "

PI = 5
XHJ 3

.aOE*OI N/S8-M,

.90-

MOVING SHOCK
2.75776*03
6.2107E»01
1.29996*01
4.48656*02
1.36*06*01
2.83615*00
3.41586*00
9.0287E-01
4.24096*01

4.4376E-01
3.38586-02
•*. 43106-01
4.71*06-08
1.26*86-06
2.10606-06
2.86136-02
6.62406-0*

. 3.34286-14 '

.006*01 N/SO-Mi

.90

US1 • 5.806*04 N/S6C
XHE « .10

STANDING SHOCK
2.63536*04
1.53416*02
4.5295E»01
8.00766*02
2.57616*01
3.01166*00
3.79276*00
1.1406E*00
1.21566*01

MOLE FRACT IONS

4.99036-01
2.18736-03
4. 72416-01
2.83466-12
2.4254E-08
4. 54106-08
3.9522E-04
2.5324E-02
6.*723E-0*

REFLECTED SHOCK
4.67916*04
2.31316*02
5.21976*01

' 1.086*6*03
3.13*96*01
3.12956*00
3.87546*00
.1.09636*00
1.40*86*01

.09736-01

.03786-03

.63426-01

.05586-13

.61766-08
1.0639E-08
3.53006-05
5.22646-03
2.05426-02

US1 = 6.COE*0* M/SEC
XHE * .10

MOVING SHOCK STANDING SHOCK
P
T
RHU '
H
A
S
i
GAME
U

iPt C IE S

e-
H

H*

H2

H-

H2*

H6

HE*. '
hE»*

2.9*60E»03
6.57436*01
1.27136*01 '
4.79936*02
1.46636*01
2.89526*00
3.51936*00-
9.29246-01
4.3795E»01

' ' 4.6J12E-01
' 5.2860E-02.

4.5861E-01
1. 61386-08
7.372BE-07

' 1.30246-06
2.69036-02
1.5U6E-03
5.1693E-13

2.70736*04
1.69036*02
4:21196*01
8.51816*02
2.6*546*01
3.0517E«00
3.80306*00
1.08866*00
1.32136*01

MOLE FRACT IONS

5.00396-01
-1.59SOE-03
4.7172E-01
8.71836-13
1.6977E-08
2.48396-08
2.49606-04
2.34196-02
2.62696-03

R6FL6CT60 SHOCK
4.94256*04
2.56266*02
4.95986*01
1.17156*03
3.37476*01
3.16866*00

. 3.88876*00
1.1*29E»CO
1.51196*01

5.11406-01
8.16756-04
4.62066-01

. 4.16606-14
1.24736-08
6.71986-09
1.09706-05
2.06906-03
2.36366-02

PI • 5.006.01 N/SQ-M.
XH2 • .9J

US I - 6.20E*0« M/SEC
XH6 - .10

P
T
KHO
H
A
S
I
GAME
U

SPEC IE S

E-
H
H*
H2
h-
H2»
he
H6»
H6»»

PI » 5.
XH2 = ..

P
T
RHO
H
A
S
I •
GANE
U

c Off .|C C5Kt L 1C i

F-
H .
H*
h2
H-
H2»
ME
Hfc*
HE**

MOVING SHOCK
3.13686*03
7.05306*01
1.23296*01
5.12186*02 .
1.56096*01
2.95276*00
3.60746*00
9.57556-01
*. 51285*01

4.7331E-01
2.9551E-02
4.69426-01
*. 10486-09
3.5955E-07
6.83866-07
2.3835E-02

. 3.88616-03
1.26816-11

006*01 N/SO-M
90

MOVING SHOCK
3.3315E»03

.62386*01

.18906*01 .

.45426*02 '
• .65186*01

.00596*00
.67526*00

9.73756-01
4.64326*01

4.8302E-01
1.58156-02
4.7)956-01
J.1715E-10
1.6075E-07
3.31186-07
1.81386-02
9.0711E-03
3.0943E-10

STANDING SHOCK
2.75976*04
1.83036*02
3.94756*01
9.04*56*02.
2.70356*01
3.09066*00
3.82036*00
1.04556*00
1.40526*01

- MOLE FRACTIONS

5.02666-01
1.25506-03
4.69916-01
1.5039E-13
1.30*76-08
1. 54426-08
1.57996-0*
1.92856-02
6.732S6-03

REFLECTED .SHOCK
5.1*836*0*
2.8*986*02
*.6388E»01
1.26036*03
3.59756*01
3.20796*00
3.89456*00
1.16616*00
1.62946*01

5.12136-01
6.31806-04
4. 61566-01
1.59686-1*
9. 13126-09

. *. 15796-09
3. 16766-06
7.86806-0*
2.48886-02

> US1 ' 6.406*04 M/SEC
XH6 - .10

STANDING SHOCK
2.80146*04
1.96076*02
3.71906*01

• 9.58376*02
2.79486*01
3.12826*00
3.84206*00
1.03706*00
1.48306*01

~ MQLE FRACT IONS

.05*76-01

.02266-03

.67*86-01
,521tE-13
.0*546-08
.02196-08

9.21816-05
1.38866-02
1.2050E-02

R6FLECT60 SHOCK
5.33406*04
3.16546*02
4.32436*01
1.35386*03
3.80566*01
3.24626*00
3.89686*00
1.17416*00
1.75966*01

5.12426-01
*. 90576-0*

.61*26-01

.39926-15

.57136-09

.625*6-09

.68236-07

.23266-0*

.53386-02
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TABLE). -Continued

50 N/ m

PI = 5
XH2 =

f
I
RHU
H
A
•s
i
GAME
U,

e DC r fC cirt L 1 1 i

6-
H
H»

H2

*-,
H2* .
HE
HE*
HE**,

PI = 5
XH2 =

P

R̂HU
H
A
S
i
GAME
U

c pc r T c ci r C L 1 C ̂

E-
H
h»
H2
H-
H2*
HE
HE*
HE**

.OOE*01 N/SO-M

.SO

MOVING SHOCK
3.5290E*03
8.29836*01
1.1401E*01 "
5.7962E*02
1.7632E*01 '
3.0575E»00
3.7300E»00
1. 00436*00 '
«.7695E»01

"..90626-01
B.3466E-03
4.7423E-01
1.8898E-10
6.7905E-08 .
1.5229E-07
1.0*21E-02
1.6388E-02
6.0501E-09

.OOE*01 N/SQ-M

.90

MOVING SHOCK
3.7265E*03
9.VI.SI.PV01
1.0839E*Oi
6.14696*02
1.9244E*01
3.10616*00
3.7682E*00
1.0742E*00
4.88846*01

4.9578E-01
4.262SE-03
4.7342E-01
3.3031E-11
2.5947E-08
6.41216-08
4.1772E-03
2.2361E-02
1.0437E-07

, US1 * t.60E»04 M/SEC
XME = .10

STANDING SHOCK
a. 82556*04
2.0944E«02
3.4922E*01
1.0132E*03 .
2.9260E«01
3.16486*00
3.8630E*00

. 1.05826*00
1.55566*01

— MO LE FRACT1 ON S

S.0815E-01
8.4201E-04
4.6512E-01
7.09S7E-U4
8.*136E-09
6.92766-09 .

' «.72?8E-05
8.64SSE-03
1.7190E-02

REFLECTED SHOCK
5.46656*04
3.4845E»02
4.02486*01
1.44686*03
3.9976E«Ol
3.28216*00
3.89796*00
1.17666*00
1.877*E»01

S.1256E-01
3.8770E-0*
4.6140E-01
2.8140E-15
*.7*38E-09
1.7301E-09
3.41416-07
1.5*29E-04
2.5500E-02

f US1 =• 6.806*04 M/SEC
XHE = .10

STANDING SHOCK
2.80626*04
Z.2J9Yt»02
3.23056*01
1.06756*03
3.08696*01
3.20146*00
3.879CE*CO
1.09716.00
1.63306*01

5. 10186-01
6.8517E-04
4.6336E-01
3.26586-14
6.5525E-09
4.6088E-09
2.0957E-05
4.69686-03
2.1062E-02

REFLECTED S>IOCK
5.52126*04
l.TJabEvOZ
3.7283E*01
1.5*13E*03
«.1757E*01
3.31626*00
3.89856*00
I.1774E*00
1.9991E»01

5.1263E-01
3.1079E-04
4.6141E-01
1.3339E-15
3.4294E-09
1.1771E-09
1.3673E-07
8.4157E-05
2.5567E-02

PI "
KH2 >

P
T .
RHO
H
A
S
I
GAME
U

5.006*01 N/SQ-M, US1 > 7.00E»0* M/SEC
.90

MOVING SHOCK.
3.92176*03
1.02186*02
1.01366*01
6.5053E*02
2.0996E*Ol
3.1502E*00
3.786TE*00
1.1393E*00
4.9975E*01

XHE > .10

STANDING SHOCK
2.7449E«04
2.3929E*02
2.9»99E«01
1.1206E*03
3.2*72E«Ol
3.2368E»00
3.88856*00
1.1332E*00
l.7145E*01

REFLECTED SHOCK
5.»760E*0*
4.09886*02
3.«267E»01
1.63036*03
4.3383E*Ol
3.34906*00
3.8988E»00
1.17786*00
2.09676*01

t-
H
H*
H2
H-
H2*
HE
HE*
HE**

MOLE FRACTIONS

4.9824E-01
2.18366-03
4.7317E-01
5.1226E-12
9.3675E-09
2.53686-08
1.3407E-03
2.5066E-02
1. 61516-06

5.11386-01
5.5219E-04
4.62356-01
1.4771E-14
4.9434E-09
3.0218E-09
8.S645E-06
2.3798E-03
2.33286-02

5.1267E-01
2.5188E-04
4.61436-01
6.70216-16
2.4T69E-09
0.1852E-10
6.10666-08
>. 12276-03
2.5598E-02
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TABLE I. -Continued

p - lOON/m

PI = i.
XH2 = .

V •
T ,....-
KHU.. - .
H • ."

A ' ...

S . . • .
I-
GAME . ,

u • ...'

SPEC IE S

E-
h. >
H*.
h2.', y .-,,

H- . ','•""'.'
H2* . / ,.f
HE'. ..' ... ••"
HE*..- .,,.. .'.
HE**.-. -; .- :.

PI = 1.
XH2 = .

V • •
T
R H O - Y - v

H '•

*"...' •
S • '• • .
I
GAME -
U . . .

SPEC IE S

6-
H • " . ."
H*
H2 . ;.

H2*
HE, • /.
H6.»

HE**

OOE*02 N/SQ-M
90

FQVING SHOCK
.1.1614E*OI
. 2.9388E*00

3.9506£*00
3.0049E*00
1.7084E*00
1 .0542 6*03
1.00006*00

'9.9311E-01
2.3675E*00

S.9943E-62
d. 58286-10

' 4.4801E-20
9.0000E-01

. 5.48856-70
2.1640E-20

' l.OOOOE-01
3.1219E-72
3.

00fc*02 N/SO-M
90,. . .

MOVING .SHOCK
1.8291E*01
4.0445E*00
4.52196*00

• 4.16316*00
1.99036*00, ,
1.0836E*00 .
1.00006*00
9.7941E-01 .
3.0856E»03

7.7016E-40
• 1.9000E-06
5.9602E-20

. 9.03006-01
5.9525E-46
6.8391E-21 •
l.COOOF-M
8.1113Er60

0.

, USl = 4.006*03 M/SEC
XHE = .10

STANDING SHOCK
2.43186*01
3".6669E*00 .
6.6291E«0>)

3.77806*00
1.90056*00'

- 1.3559E*00
' l.OOOOE«00

9. B452E-CI ..

l.4074E«00.

— HOL E FRACTIONS

'..02806-07
5.49276-20
9.0000E-D1,
4.255CE-48
1.1514E-20.
1.00006-01
3.66C6E-61

. 0 . . . .

REFLECTED SHOCK
5.94646*01
5.19326*00

. 1.14496*01 ',
. ' 5.4616E*00 .

2.23476*00
1.0724E*00
li0001E»00 '
9.6156E-01
1.24866*00.

8.63736-26
1. 35026-04
6.1661E-20
8.9987E-01
2.05506-30

. ' 4.77586-2:'
9.9993E-02
7.64196-52

. 0 .

. USl = 5.00E*03 M/SEC
XHE = .10

STANDING SHOCK
. 4.8685E*01 . .

•5.40266*00
9.0083E*00
5.7043E«00
2.27316*00
1.0877E*00
1.0002E*00 .
9.5626E-01

. . 1.5458E«00

"• MOLE FR ACT ICN S

2. 20526-23
3.0493E-.04

. . 6.263CE-20
8.9971E-01
6.1837E-28
3.8229E-21
.9.9985E-02
1.6245E-50
0.

REFLECTED SHOCK
. 1.0599E»P2

7.1082E*00
l.4825E»Ol.
8.00056*00
2.5081E»00
1.10686*00
1.00556*00
8.8002E-01
1.3573E»00"

2.94776-16
1.10316-02
2.83856-16"
8.8952E-01
8.0084E-20
1.1072E-17
9.9448E-02
2.557ZE-40
0.

PI = 1
XH2 =

t
T
RHU
H
A
s -
I
GAME
U

E-
h
H*
H2
H-
H2* -
HE
H6*
ME**

PI = 1
XH2 =

P ,
T
RH-j

H /
A..'.,
s' ' :
L
GAME .
U

SPEC IE s

6-
H
H*
H2 , ' .
H- , :

H2* .".
HE
HE*
HE»«

.006*02 N/SO-M,

.90

MJVING SHOCK
2.655dE»01
5.33346*00 '.-
4.97916*00' '
5.62566*00
2^25886*00
1-. 11216*00

' 1. 00026*00
9.5648E-31
3.80086*00 '

9. 85226-23 '
3.1227E-04
6.3337E-20

' 8.9970E-01
- '2.4395E-27

2.9954E-21 '
' 9.99846-02
. 4.04176-51
0.

.30E*02 N/SU-H,

.90 .

MOVING SHOCK
3.6599E*01
6.6374E*00
5.4927E>00
7.34276*00
2.4357E*00 .
1.1396E.OO
1.00386*00 .
8.90426-01
4.53776*00 . '

2.4686E-17
7.5902E-03
2.4082E-17
8.9279E-01
2.4245E-21

. 6.72916-19
V.9620F-02
3.05446-43.
0.

USl = 6.00E»03 M/SEC
XHE ' - .10

STANDING SHOCK
8. 5637E*01

' 7.17866*00
1.1846E*01

' 8.1649E*00
2.50886*00
1.11956*00
1.00706*00
8.7066E-01

' 1.59416*00

MOLE FRACTIONS

4.6534E-16
. . 1.38916-02
. 4.49896-16

b. 86806-01
" 1 . 1550E-19
1.563SE-17

.: '9.93056-02
'4.3721E-40

USl = 7.00E*
XHE » .10

STANDING SHOCK
. 1.43176*02
8.42146*00
1.64196*01
1.12456*01
2.67566*00
1.15366*00

• , 1.0353E*00
. 8.21096-01

..; 1., 51556*00

MOLE FRACTIONS

2.05186-13
6.80916-02
1.9928E-13
8.3531E-01
1.50506-16
6.05866-15
9.65956—02

' 1.7503E-3*
0. , . •-

REFLECTED SHOCK
1.64336*02
8.35416*00
1.9093E»01
1.08886*01
2.66596*00
1.14126*00
1.03036*00
8.25756-01
l.3450E*00

1.2676E-13
5.88236-02
1.22676-13
8.44126-01
9.1868E-17
4.17776-15
9.70596-02

' $.68096-36
0.

03 M/SEC

REFLECTED SHOCK
2.42856*02
9.24266*00
2.45286*01

. 1.4274E*01
2.83476*00
1.17896*00
1.07136*00
8.11556-01
1.31166*00

3.7113E-12
1.3316E-01
3. 60 01 E- 12
7.7350E-01
5.06 596-15
1.1630E-13
9.33426-02
1.3383E-32
0. ..,
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. TABLE I. -Continued

p. • 100 N/ m

PI =• 1.00E*02 N/SU-M,
XH2 = .90

US1 = 8.COE«03 M/SEC
XHE = .10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P " .
r
RHO; . .
H
A
S' '
i
GAMi
U

S P E C I E S

H*'
hi
n- "
H2* .
HE
HE*
HE**

. 4.8802F.*01
7.6111E*00
t.2916E*00 ..

•9.35146*00
2.54165*00
1.16»6E*00
1.01906*00
B.3284E-0!
5.33155*00

8.4014E-15
3.733BE-02
8.2182E-15 .-
8.6453Er01
2.1679E-18

' 1.8536E-16.
9.8133E-02
7.3831E-38
0.

2.32766*02
9.3478E»00
2.30286*01
1.49636*01
2.861CE.OO
1.19166*00
1.08136.00
8.0977E-01
1.4551E«00

HOL E FR AC T I ON S ~*

5.7043E-12
1.5044E-01

. 5.54356-12
7.5708E-01
7.9807E-15

' ' 1.68806-13
9.24786-02
1.47766-31
•) .

3.63466*02
1.00386*01
3.21326*01
1.83696*01
3.02456*00
1.22116*00
1.12676*00
8.0877E-01'
1.2991E*CO

,4.33596-11
2.2497E-01
4.2130E-11
6.8628E-01
9.7079E-14
1.3257E-12
8.8751E-02
3.02346-29
0.

PI = 1
XH2 .=

V
T " '
RHO
H
A
S
i
GAME
U

SPEC IE S

E- :

H' .
n*
M2 ' '
u_

H2* '
HE '
HE*
HE**

.00c*02 N/SO-M

.90

MOi/ING SHOCK
,' 6.30315*01

8.2954E*00'
7.2701E»0;
1 . 1638f.*01
2.65355*00
1.1976E.OO
1.0452E.OO
8.12095-01
6.14976.00

' 1.9663E-13
a. 64836-02
1.9284E-13
a.!784E-01
8.4135E-17
4.0686E-15
J.5676E-02

- • 3.1680E-35
J. .

, USl = 9.006*03 H/SEC
XHE = .10

STANDING SHOCK
3.6117E*02
1.0147E*01
3.12196*01
1.92656.01
3.05856*00
1.2342EOO
1.14036.00
8.0850E-01
1.43616*00

~ MOLE F R A C T IONS

5.90C6E-11
2.46C5E-01
5.7368E-11
6.66216-01
1.3382E-13
1.7719E-12
B. 76956-02
1.94576-29
0.

REFLECTED SHOCK
5.3470E»02
1.07886.01
4.1476E»Ol
2.31356*01
3.2327E*00
1.26786*00
1.19485*00
8.10726-01
1.3075E*00

2.9193E-10
3. 26076-01
2.8398E-10
5.9023E-01
9.4966F-13
8.8924E-12
8.36966-02
2.64226-27
0.

PI •= 1
XH2 =

P
T . .
RHO
H
A

s
L
GAME
U

SPEC IE S

E-,
H' .
H*

HZ
h-
H2*
HE
HE*
HE**

PI = 1
XH2 =

P
T

RHO
H
A
S
i
GAME
U

SPECIES

E-"
H-

h*
H2
h1-
H2*
HE
HE*
HE**

.OOE»02 N/SQ-M,

.90

MOVING SHOCK
7.9107E*01
8.83716*00
.8.29596*00
1.4193E*01
2.7700E*00
1.23026*00
1.07916*00
8.04606-01
6.96916*00

.1.7404E-12
-1.4662E-01
1.7074E-12
7.6071E-01
1.1014E-15
3.41146-14
9. 266 96-02

' 8.26136-34
J.

.006*02 N/Sa-M,

.90

MOVING SHOCK
9.6898E»01
9.3021E*00
9.3074E*00
1.70UE*Ol
2.8897E»00
l.2654E*00
1.11926*00
8.0210E-01
7.7787E*00

9.2140E-12
2.1301E-01
9.0508E-12
6.9764E-0)
f.B857E-l5
1.7103E-13
8.9349E-02 '
2.2006E-31
).

US1 - 1.006*04 M/SEC
XHE - .10

STANDING SHOCK
5.31886*02
1.08856*01
<,. 03826*01
2.4114E*01
3.26836.00
1.28116*00
1.21016*00
8.1098E-01
l.<»3356»00

MOLE FR ACT IONS

3.7298E-10
3.4719E-01
3.63116-10
5.70176-01
1.22336-12
1.1094E-11
8.26406-02
3.4907E-27
0.

REFLECTED SHOCK
7.579*E»02
1.15176*01
5.16616*01
2.85086*01
3.45796*00
1.31886*00
1.2738E*00
8.15066-01
1.33036*00

1.4Z30E-09
4.29916-01
1. 3865 E- 09
4.9158E-01
6.18086-12
4.26976-11
7.85046-02
1.08016-25
0.

US1 " 1.10E*04 M/SEC
XHE =• .10

STANDING SbOCK
7.*460E»02
1.1591E»Ol '
4.98336*01
2.94666*01
3.49066*00 '
1.33186*00
1.28926*00
8.1551E-C1
1.45516*00

MOLE FRACTIONS

1.6870E-09
4.48606-01
1.64506-09
4.7383E-01
7.27706-12
4.9259E-11
7.7570E-02
1.25656-25
1.61986-91

REFLECTED SHOCK
1.03436*03
1.22486*01

• 6.19546*01
3.44766*01
3.70266*00
1.37366*00

• 1.36296*00
8.2123E-01
1.3736E*00

5.71776-09
5.32636-01
5.5838E-09
3.94006-01
3.09176-11
1.6475E-10
7.33686-02
2.9250E-24
4.7919E-87
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TABLE I. -Continued

,P1 « 1
XH2 » " .,

;^.-"-.. • t ,"•
. f? .': ."s ,.-•< ,

•Pi'- '.I-' ' ';
,t'- . •-' . --
RH'J
H- ".-'•• •• •

/A. .--:.- •
s - , •--
I. , : . ' • •

'GAME-.' '.-'
U

S P E C I E S

E- ' -•"" ' . "
H
,**• -.i-'-J.
h'2-r; -?.*.).

th--.j( i £ ;
'H2 *i •'."..>*
ME-s^i' ^
,HE>; /.ft* \

PI = 1.
XH2 "

..^, , , „-_

.006*02 N/S8-M.

.90 ; .

.MOVING SHOCK
:, 1.16386*02 '

9.723*6*00
1.02726*01

' 2.0C93E*Ol
,/3.0143E*03 ' .

.1.3033^*00
,1.16516*00 '

. 8.0191E-01 -
8;5788E*00

• 3.5188E-U '
2.8335E-01 ,
3 .*60lE-l I : •

~ 6.3D82E-01 -•
> '3. 77*56-1*' •
- 6.2*556-13
' 8.58336-02 -
• *.9l6*t-30 .*

6.

.006*02 N/SU-Mt.
,90

.....

'. . :US1 = 1.206*
XHE = .10

STANDING SHOCK '
9.99536*02
1. 22946*OV'
5.90516*01

• 3.5314E»01
- 3.729*6*00

1.38566*00
1.37686*00
8.21686-01 - -
l.*9*7E»00

6.36966-09
5.*7396-01

,- ,, 6.22616-09 -
3.79986-01
3.3630E-11'
1.7721E-10

. . 7.2630E-02
• . 3.30646-2* .

1.93C56-87

0* M/S6C

REFLECTED SHOCK
1.36*56*03
1.30136*01
7.17**E*01
4.103*6*01

• ' 3.97196*00
1.43186*00
1.461*6*00
8.29556-01
l.'43276»00

2.06616-08
6.3151E-01
2.02406-08
3.00066-01
1.30456-10
5.51796-10
6.8*2*6-02

. : 6.*3776-23
*. 66 07 6-82

• US1 • 1.306*04 M/SEC
XHE = .10

-. MUVING SHOCK STANDING SHOCK
P. .'• •
T:.: , .',
RHO
H .-; '
A" j -...
S-.'- . /-.
I
GAM E .
U

SPEC IE S

E-- -
H , . ^ • . -
H*' •'/. ' - •

H2 •-" '.'•
H- \ ' '
H2»-, ;/
i-6 • -,--1" -
HE* '" ". '
HE«»

:l. 37636*02.
. l.JU5E»01 •

• 1.11876*0!.
2.3*42E*Ol .
3.1431E*03 •
1.34346*00 •
1.2161F*00.
8.0310C-01'
9.3773E*00

1.0795E-10
3.5544E-:01
I. 06256-10 '
5.6233E-01
1.3d2JE.-i3 .

. 1.8419E-12
'.- d.2228E'-02. -

5.9410E-29
0.

1.29916*03
, 1.30276*01

6.7715E»Ol
.4. 16856*01
3.9901E»30

• , 1.4*226*00-
1.47276*00

-. 8.2989E-01
1.55176*00

HOLE FR fiCT I ONS

2.15246-08
6.419CE-01

• 2. 1098E-08
2.902C6-01
1.31406-10
5.56916-10

^ : 6.7905E-02.
. 5.67606-23

' 1.523SE-81

R6FLECTED SHOCK
1.75366*03
1.38666*01
8.06156*01
*. 82*26*01
4.27646*00
l.*929E*00
1.56886*30
8.*1*8F-C1
1.51076*00

7.23466-08
7.2516E-01
7.11306-08
2.11106-01
5.32886-10
1.71946-09

. .'. 6.37*26-02
1.22*16T21
3.87656-78

PI = 1
XH2 »

P
T
RHO
H .
A
S
i
GAHt
U

SPECIES

E- . '
M
H*

H2 •

*>-
H2« • '

'HE •- •
HE*
HE»»

PI = 1.
XHJ = .

.006*02 N/SO-M,

.90

MOVING SHOCK
1.60546*02
1.0491E*01
1.20296*01
2.70566*01
3.27816*00
1.38586*00
1.27216*00
8.0515E-01
1.01686*01

2.8705E-10
4.2782E-01
2.82766-10
4.9357E-01
4.2474E-13
4.7099E-12
7.8609E-02
4.0503E-28
->.

OOc»C2 N/Sa-M,
,90

' US1 - l.*OE*0* M/SEC
XHE ' .10

STANDING SHOCK
1.63806*03
1.38336*01
7.5184E.01
4.85*1E«01
4.28166*00
1.50086*00
1.5750E*00
8.*l*4E-Ol
1.62936*00

MOLE FRACTIONS

7.18286-08
7.3013E-01
7. 06686-08
2.0638E-01
4.7413E-10
1.63336-09
6.34936-02
1.15216-21
5.97796-78

REFLECT6D SHOCK
2.20036*03
l.«916E»01
8.76*86*01

. 5.61366*01
*. 65116*00
1.556*6*00
1.68306*00
8.61716-01
1.62036*00

2.8*506-07
8.11666-01
2.81026-07

• 1.28926-01
1 .99506-09
5.*7676-09
5.9*176-02
3.53086-20
1.7*686-72

US1 = 1.506*04 M/S6C •
XHE - .10

MOVING SHOCK STANDING SHOCK
P:

T, . '
RHC

HÂ'
S
I
GAME .
U

S P E C I E S

e-
H
H*' •
h2
*•--.

H2»
HE
HE*
HE**

1.8512E»02
1.08636*01
1.27866*01
3.0935E»01
3.4201E*00
l.43J3E*00
1.33295*00
8.0789E-01
1.19526*01

7.1757E-10
4.99506-01
7.0773E-10
4.25486-01
1.19206-12
1.10356-11
7.50256-02
4.2193E-27 --
}.

2.01126*03
1.47976*01
8.08376*01
5.58796*01.
"..62616*00.

. 1.56056*00
1.68146*00
8.60186-01
1.73486*00

MOLE FRACTIONS

2.55J6E-07
8.1054E-01
2.5269E-07
1.2999E-01
I. 69566-09
4.76306-09
5.9473E-02
2.56536-20
7.3311E-73

R6FLECT6D SHOCK
2.70826*03
1.650*6*01
9.12796*01
6.*8536*01
5.19726*00
1.621*6*00
1.79776*00
9.10*16-01
1.783*6*00

1.6520E-06
8.87*66-01
1.6*076-06
5.69126-02.
1.00*66-08
2.13626-08
5.56276-02
2.67836-18
1.6*456-65
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TABLE I. -Continued

100 N/ nr

PI = 1
XH2 =

P

T
RHO
h
A
S
L ,
GAME
U

SPEC IE S

E-
H
H*

HZ
H-
H2»
HE
HE*
HF**

PI = I
XH2 =

P
T
RHO .
H
A

S •
Z
GAME'
U

S P E C I E S

E-
H
H*
H2
H-
H2*
HE
HE*
HE**' •' -

.OOE*02 N/SU-M

•90

MOVING SHOCK
2.1137E*02
1.1237E»01
l.3453E*01
3.5079E*01
3.5704E*00
1.4768E*00
1.3982E»00
8.1138E-0!
1.1732E»01 -

1.6875E-09
5.6959E-01
1.6665E-09
3.5889E-01.

. 3.0635E-12
2.4055E-11
7.1520E-02
3.4032E-26
0. .-. ' •

.C1E*02 N/SU-M

.90

MOVING SHOCK
2.3927E»02
1.1622E»0!
1.4027E*Ol
3.9490E*Ol
3.7304E»OC
1.5249£*00
1.46786*00
8.1578E-01
1.2506E*01

3.7674E-09
6.3737E-01
3.7252E-09
2.9450E-01
7.3204E-12
4.9567E-11
6.6132E-G2
2.0662E-25

• 5.4155E-92

t US1 * 1.60E*
XHE - • .10

STANDING SHOCK
2.4083E«03

. 1.6146E«01
B.3526E»01

' 6.3672E»01
5.09*8E»00
1.6201E»00
1.7858E«00

• 9.0023E-01
. l.8920E«00

~ HOLE FR AC T I ON 5

'. .19C4E-06
8.8004E-01
\.1817E-Ot

. 6.3958E-02
> 7.0172E-09

1.5717E-06
. 5.5998E-02

- . 1 .0881E-18
. . 9.8652Er6T

04 K/SEC

REFLECTED SHOCK
3.3136E+03
2.0388E»01
8.6300E»01
7.5257E»01
6.44866*00
1.6884E»00
1.8832E»00
1.0830E»00
2.1622E«00

4.1557E-05
9.3787E-01
4.1494E-05
8.9435E-03
1.3767E-07
2.0019E-07
5.310CE-02
8.3587E-15
9.6618E-53

, US1 =• l.70E»0« M/SEC
. XHE =• .10

STANDING SHOCK
2.8015E»03
1.8638E«01

' 8.0501E»01
7.183AE»01
5.95C1E»00
1.6766E>00
1.8672E»00
1.0173E*00
2.1811E«00

~ HOLE FRACT IGNS

1.1951E-05
9.2881E-01
1.1959E-05
l.760«E-OJ
<>.7S68E-08
7.9386E-08
5.3557E-02
3,*8S«E-t6
9.2018E-58

REFLECTED SHOCK
4.05068*03
2.8244E*01
7.5392E»Ol
8.8066E*01
7.6442E*00
1.7488E*00

' 1.9023E*00
l.0876E*00
2.8524E*00

2.0456E-03
9.4250E-01
2.0453E-03
8.3643E-0*
2.4795E-06
2.7961E-06
5.2568E-02
1.3337E-10
1.4651E-37

PI = 1.00E»02 N/SQ-M,
XH2 • .90

US1 - 1.80E»04 M/SEC
XHE - .10

P
-T
RHU
H
'A
S
Z • .
GAME
U

SPECIES

E-
Hl
H*
HZ
H- '
H2*
HE
HE*
HE**

(7 -

PI = 1

XH2 =

' \>
T
RHO'

H >

A

S •'
z • •
GAME
U

SPEC IE S

E-
rt '
H*
H2
H-

H2»
HE
HE*/

HE**

MOVING SHOCK
2.6878E«02
1.2034E*01 •
i.4492E»01
4.4165E»01 .
3.9033E*00
1.5745E»Oa.
1.5413E*00
8.2149E-01
1.3274E*01

:

8.3618E-09
7.0234E-01
8.2793E-09
2.3278E-01
1.6983E-11
9.9459E-U
6.4863E-02 '
1.1785E-24 •'•

- 1.5105E-87 '

.OCE*02 N/S8-M,

.90 ' -

MOVING SHOCK
2.9987E*02
1.2494E*01
1.4833E*OL
4.91J5E»01
4.0949E*00'
1.6253E*Oa
1.61816*00
8.2946E-01 •
1.4035E»01

1.9327E-08
7.6398E-01
1.9167E-08
1.7422E-01
3.9711E-11
1.9999E-10
6.1801E-02 .

• ' s.euoE-z*'^
4.3772E-84

STANDING SHOCK
3.14?1E*03
2.33156*01

• 7.1171E*01
8.0187E*01
7.0823E*00
1.7255E*00
l.8954E*00
1.1351E*00
2.7053E*00

MOLE FRACTIONS

2.5541E-04
9.4403E-01
2.5529E-04
2.6958E-03
4.8337E-07
6.065TE-07
5.2760E-02

. 6.9411E-13
7.7400E-46 •

REFLECTED SHOCK
4.7840£»03
3.4320E»Ol

• 7.2481E»01
' 1.0053E»02

7.9899E*00
1.7924E»00 •
l.9232E«00
9. 672 OE -01

: 3.3166E»00

1.2356E-02
S.2299E-01
1.2355E-02
2.8414E-04
8.8694E-06
9.9318E-06
5.1997E-02
1.1690E-08
1.7304E-30

US1 = 1.90E»04 M/SEC .
XHE - .10 '

STANDING SHOCK
'3.'4679E»03
2. 8639E«01
6. 3«11E«01
8.8829E»01
7.6538E«00
1.7656E»00 •
t.9036E«00 *

' 1.0745E.OO
3.2793E*00

MOLE F R ACT IONS

2.5567E-03
9.4170E-01
2.5564E-03
6.5121E-04
2.5243E-06
2.936SE-06
5.2531E-02

' - :2.0540E-10
4.7611E-37

• • • • . ' -

REFLECTED SHOCK
. 5.4842E»03

• 3.8299E«Ol
7.3207E*01

- 1.1248E*02
8.2724E»00
1.828*£»00

• ; l.9360E»00
'-- 9.1347E-01

3.5666E*00

2.8834E-02
8.9101E-01
2.88316-02
1.6830E-04

- 1.5941E-05
1.8437E-05
5.1124E-02

' 1.0058E-07
4.2174E-27

' i * .
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TABLE I. -Continued

p • 100 W m

PI = 1.
XH2 = .

' . - ,••• ' .

P '. "-
T '

RhO. .
M - . -
A ., -.
S -
I , '• -
GA«E, -
U

S P E C I E S

E-V-/ •-
H- . . !
"'+.« , . .-
H2-»_r..r.j f f

n-v,- 'h-.'.
h2«. •. •- ,-.
HE . - ̂ s ̂ ;.

hEs* .;-'{«•
H6**

PI = 1.
XH2 - .

* ~j~ • \ ^- "'

P •,
T; ••......
RHU. - .
M. -
A .- •. .
s-J " , •,
I. ; ' . . - • •

GAME' .'.
u

SPEC 1 ES

c'_. . - ̂
H- ; . .• - ,
H»,. .j :- >. . .
H2 - - -
h- .. -
H.2'». - •"
H6 .. -. .._-.
ME* • . • ±-
HE**

JOE*02"N/Sa'-M',
90

MOVING SHOCK
" V. 3246 = *02

1.3043€»0!
. 1.5018F*01 .
- 5.;430Jfc*Ol'

4.31726*00 .
V.67696*00 ,

» U69»2S»00.
8.4196F-01
I. 47676*01

.4.S759E-08 .
\ '. i. 21596-01.'

4. 8440t-6b
' •• 1.1949E^01 '

. 9.7J5JE-11
..4.1647E-10
,5.BV206.-02. ..
C .J.40S2E-23.

8.67036-Bl'

005 »02 N/SU-M,
•JC

MOVING SHOCK
3.6635E»C2 >
l.3778S*0!
V. 49725*01 ,
5. 9770E*01
4.60?7£*00

. 1. '2t)6E*00 .
• ) .7760E*00
• 8.6611E-01

1.55235*01

1.5246Er07
T 8.7391E-01
. 1.5177£-:07
• 6.9790E-02
, 2.7425E-10
„. 9.6852Er'-0-
- 5.6305E-02
, 1.6329E-21

1.3 5076-77

. US1 = 2.00E*
XHE - .10

STANDING SHOCK
3.81686.03
3.3149E*01
6.00086*01
9.80346*01
7.8921E*00
t.80C6E*00

. 1.9189E*00
-. 9. 7923E-01

3.6968E*00

MOLE F R A C T IONS

1.0135E-02
9.2732E-01
1.0134E-02
2.79S9E-04
6.5528E--06
.7.30COE-06
5.2113E-02
6.123EE-09
1.0578E-31

04 H/SEC

REFLECTED SHOCK
6.1481E»03
4.1281E»01
7.4631E»01
1.24446*02
8.5606E*00
1.8621E»00
1.99566*00

. 8.S958E-01
3.12366*00

4.8064E-C2
8.53606-01
4.8059E-02
1.19426-0*,
2.2390E-05
2.6814E-05
5.0109E-02
3.8241E-07
5.4586E-25

US1 » 2.10E*04 M/SEC
XHE = .10

STANDING SHOCK
' 4.17096*03

3.6588E»Oi
5 .87536*01
1.0784E«02

' «.1093E*30
1.8336E«00

. 1.94486*00
9.2576E-01
3.95216*00

MULE FR iCT IONS

i.3259E-02
9.0186E-01
2.325€E-02
1.8255E-04
'.141CE-05
1.29S5E-05'
5.1418E-02
4.4428E-08
3.5C24E-29

REFLECTED SHOCK
6. 7307E»03
4. 3692E»01
7.E542E*01
1. 36556*02
8.84I6E*00
1.8953E*00
2.0393E*00
8.7738E-01
3.8333E»00

6.84236-02,
8.13976-01,
6.84166-02
9.1101E-05
2.7760E-05
3.43426-05
4.9036E-02
9.8637E-07.
1.7359E-23

PI = 1
XH2 =•

f
T
RHO '
rt
A

S
I
GAME
U

c of r ice9r t U It3

E-
h
H*
H2 .
h-
H2*
HE
HE*
hE+*

PI = 1
XH2 "

p
T

KHO •
H
A
S
z
GAME
U

SPEC IE S

6-
H
H*
"2
H-

H2*
HE
HE*
HE**

.006*02 N/SU-M,

.90

MOVING SHOCK
4.0104E*02
1.49766*01
1.4497E*01
6.54316.01
5.0705E*00
1.7792£»00
1.8473E*00
9.2935E-02
1.6225E*01

• 7.6DSI6-07
9.1732E-01
7. 58936-07
2.8549E-02
1.0792E-09
2.95776-09
5. 41346-02
8.6408E-20
1.5455E-71

.00c*02 N/SS-M,

.90

MOVING SHOCK
4.3505E*02
1.74516*01
1.31946*01
7.14076*01
5. 9902?* 00
1.8260E.OO
1.8895E.OO
l.0882E»Oi>
1.68386*01

. 1.0794E-05
9.4149E-01
1.0786E-05
S.5636E-03
t). 3 34 86 -09

. 1.6732E-38
5.2924E-02
6.5243E-17
5.66146-61

US1 - 2.206*0*
XHE - .10

M/SEC

STANDING SHOCK REFLECTED SHOCK
*• 43446*03
3.92896*01
5.71566*01
1. 18046*02
8.34596*00
1.86726*00
1.97786*00
8.9727E-01
4.10326*00

HO LE F R 4 C T I ON S ~ *

3.9484E-02
" 8.7032E-01

3.94816-02
1.2007E-04

" 1.5734E-05
' ' 1.8422E-05

5.0561E-02
1.797SE-07
9.5923E-27'

US1 =2.306*0*
XHE = .10

7.101*6*03
4.56776*01
7.45406*01
1.48716*02

" 9.10616*00
1.92986*00
2.08576*00
8.70396-01
3.91186*00

8.91576-02
7.7361E-01
8.91476-02
7.1087E-05
3.1512E-05
*. 01286-05
*. 79*36-02
2.01926-06
2.33926-22

M/S6C

STANDING SHOCK .REFLECTED SHOCK
4.40446*03
4.13466*01
5.2883E.01
1.28116.02
8.55836*00
1.90*OE«00
2.01446*00
8.7943E-01
4.20966*00

MOLE FRACTIONS — •

5.6888E-02.
8.3646E-01
5.6884E-02
8.15376-05
1.8510E-05
2.21866-05
4.96426-02
4.65026-07
8.38336-25

6.97006*03
*.7153E*01
6.93076*01
1.60286*02
9.33116*00
1.96766*00
2.13286*00
8.65806-01
3.95326*00

1.09236-01
7.3*536-01
1.09226-01
5.*7*36-05
3.25536-05
*. 23956-05
4.6884E-02
3.*1126-06
1.50*96-21



TABLEJ. -Continued

100 N/ m

PI = 1.006*02 N/SH-M,
XH2 = -.90"' ''•'

US1 = 2.406*04 M/SEC
XHE = .10

MOV INI, SHOCK STANDING SHOCK REFLECTED SHOCK
P • •
T
RHU
H
A

y
i '. .
GAME
U

SPE C IE S

6- . .
H
H*

"2 .-'
H- . .
H2*
HE
HE*
HE**

PI = 1
XH2 =

P
T '" '
PHU ;
H-

A
S -'
'•I
GAME
U

S P E C I E S

E-
H
h*

H2
1 —
H?*
HE
HE*
HE**

4.68156*62
2.13286*01
1.15oO€»01
7.7528E»0!
6.82195*00 .
1.86596*00, .
1.8988E*00 '
1.1492E*00" -,'•
1.73o7E»qi '

2.07216-04
. 9.4606E-31 .''

2.0U86-C4
S.5629E-04
d.2100E-Oa
1.12«8E i37*
5.2666E-02
1.0231E-13'
9.8V74E-50

.OOE»02 N/SU-M,

.90

MOVING SHOCK
5.02495*02 •'
2.53876*01 '
I.0401E»01 "
8.3890E»01 '
7.2369E*00
":.899>JC*00
1.90306*00' '•
1.084:E*OD "
1.7898E*01

1.78406-03
9. 43666-01
1.7840E-03
2.2186E-04
3.93666-07
4.64746-07
i.2549c-02
2.13936-11
4.17416-41

4.'2046E»03
4.2894E*01

'4.7722E»01
•1.38086*02 '
8.7544E«00

. ' 1.9424E*00
'. '2.0540E«00 :
' '.8.6987E-01

• 4.21216*00

.MOLE. FRACT IONS

7.50556-02
8.0111E-01

-.7.50506-02
'6.0014E-05

• 1.9850E-05
2.4287E-05
4.8685E-02

•' ' ' .9.10876-07
1 9.09086-24

6.5279E*03
4.8244E*Ol
•6.2082E*01
1.71266*02
9.5236E»00
2.00716*00

'2.17956*00
." 8.6257E-01

3.96796*00

1.2834E-01
6.9734E-01
1.2832E-01
4.I902E-05
3.1655E-05
4.1932E-05
4.5876E-02
5.0674E-06

'. 5.9009E-21

Uil = 2.506*04 M/SEC
' XHE = .10 '

S T A N D I N G SHOCK
• ;: 4.'1048E»03 '
; 4:42896*01

4.42136*01 '
1.4842E*02
8.95596*00

'' 1 .9789E«00 ' '
• 2.0962E*00

8.6395E-01" '
- . 4'.220eE«00 :

MOLE FRiCT IONS

9.3683E-02
' 7.64846-01 -

9.36776-02
4.6112E-05
2.0862E-05- •
2.6031F-05
4.7703E-02
1.59456-06

• 6.65866-23

REFLECTED SHOCK
6.26646*03
4.9312E»01

' 5.7031E*01
1.82666*02
9.72416*00
2.04496*00
2.22826*00
8.6058E-01

; 3.9868E»00

1.47376-01
6.60296-01

' 1.4735E-01
•• 3.28B6E-05

3.0853E-05
4. 15686-05
4.4872E-02
7.27936-06
2.0865E-20

. PI = 1
XH2 =

P
T
RHO

H '
A ' "
S
I
GAME
U

SPEC I E S

E-.
h
H*
H2'
H-

H2*
H.6
HE*" •
HE** '.

Pi = 1
XH2 -

P '•
f '
RHU
H" '
A •
S •'

Z
GAME
U '

SPEC IE S

fc-

H*
h2 '
l-u-

H2» -
HE
HE*
HE**

.OOE»02 N/SQ-MV

.90

MOVING SHOCK
5.4011E*02 '

• 2.8778E»01
9.8119E*00
9.0555E»01
7.3793E»00
1.9291E*00
1.9128E*09
9.8923E-01

' 1.85016*01

6.78696-03
9.3405E-01
6.7867E-03
9.6606E-05
1.0176E-06
1.14236-06
5.2283E-02
5.8788E-10

- 6.7026E-36

.OOE+02 N/SU-Mi

.90 '

MOVING SHOCK
- ' 5.8066EV02 '
• 3.1428E+01 •

9.5725E»00 '
9.7523E»01
7.4982E*00
1.95656*00
1.93016*00
9.26B7E-0!
r.9156E*Ol

1.56456-02

1.5645E-02
5.70816-05
1.82406-06
2.32666-06

• 5.1811E-02
4.7521E-09

• 1.3000E-32

• US1 » 2.60E*
" XHE - .10

STANDING SHOCK
4.20416*03

• 4.5733E»01'
' 4.2906E*Ol :

1.597*E*02
9.1819E«00
2.0131E*00'
2.14256*00
8.6042E-01

oTnis
1.13276-01

-' 7.2671E-01
1.13266-01
3.69386-05
2.21786-05

•2.8267E-05
4.6671E-02

' 2.6888E-06
4.3721E-22

04 M/SEC

REFLECTED SHOCK
6.32536*03

• • • • S.0549E*01
5.4852E*01
l.9534E*02
9.95716*00
2.0807E*00
2.28136*00
8.59756-01
4.02556*00

1.6720E-01
; • -6.21696-01

•1.67186-01
•- 2.6556E-05

- ' .' 3.0793E-05
4.2321E-05

"4.38256-02
1.05886-05
7.9971E-20

US1 = 2.70E»04 M/SEC
XHE.= .10

STANDING SHCCK
4.44056*03
4.7203E»01
4.29116*01
1.71896*02
9.42556*00
2.0*586*00
2. 1922E*00 '

' 8.5852E-01
• 4. 27696*00

MOLE FR ACT IONS

1.3337E-01
6.8757E-01
1.3336E-01
3. 04206-05
2.3624E-05
3. 07916-05

• 4.56UE-02
4.37C6E-06
2.59766-21

REFLECTED SHOCK
6.6089E»03
5.1913E*01
5.4446E»01
2.0915E»02
1.02166*01
2.11536*00
2.33836*00
8.59826-01-
4.08196*00

1.8749E-01
' 5.8218E-01

1.8747E-01-
2.18316-05

• 3.1099E-05
- - 4.3703E-05

• 4.2751E-02
1.S4426-05
3.16586-19

65



TABLE I. -Continued

100 N/m2

PI = 1
XH2 =
f • .

P ' " .
.1 ,

RHO. ' .
H

'A
S

' I ' '
CAME
U

SPEC IE S

E-
h
h»:*2 • •• • •
H-
H2*
HE ."
HE* '
HE**

PI - 1
XH2 =

P
T
,RHJ

H
. A •

S
i
GAME
U

SPEC IE S

E-
h
H*'.

(-2
H-
n2»
H.E ' '
HE»
HE**

.OOE»02 N/SU-M,

.90

MOVING SHOCK
6.241CE*02 .

• 3.3518E*01 •
. 9.5335E»00
• l.0480E*02'

7.64585*00.
1.9828E»00
1.9531E*00
8.9299E-01
1.9856£*0l

2.7220E-02
d.9431E-01
2.7219E-02

' 3.9824E-05
2.6737E-06
2.9828E-06
i.!201E-02
1.9463E-08
2.1671E-30

.OOE»02 N/SQ-K,

.90

MOVING SHOCK
6.699*E»02
3.52*65*01
9.5991E>00.
1.1236C»02
7.810'.E»OJ
2.0085E»CJ
I.980iE»00
8.7399E-01
2.05S1E»0;

4.0501E-02
d.68*6E-01
V.05JlE-a2
3.C366E-05
3.5J*9E-06
3.9*73E-06

' 5.0502E-02
7.476LE-08
<.3l93E-29

US1 = 2.80E»0* M/SEC
. XHE •> .10

STANDING ShOCK
4.7810E«03
*.8699E*Ol
4. 3723E*01 '
1.8«88E*02
9.6847E«00
2.0778E»00
2.2453E«OC '
8.577tE-01
4.3335E«00

MOLE FR ACT IONS

1.5386E-01
6.4767E-01
1.5385E-01
2.5*«E-05
2.5066E-05
3.3««5E-05
*.*530E-02
6.8963E-06
l.399?E-20

REFLECTED SHOCK
7.0538E»03

'- 5.3374E»01
5.5086E»01
2.2407E>02
1.0498E»01
2.K96£»00
2.3991E»00
8.60S9E-01
4.1S34E»00

2.0811E-01
5.4204E-01
2.0807E-01
1.8070E-05
3.1466E-05
4.52996-05
4.I659E-02
2.2481E-05
1.27Q6E-18

US1 = 2.90E»0* M/SEC
XHE * .10

STANDING ShCCK-
5.1928E»03
5.019aE>01
«.4932E«01
1.9858E»02
9.954«E«00
2.10S7E»OC
2.3012E>00
8.5780E-01
4.3996E«00

MOLE FPACTIONS

1.7«*2E-01
(..0765E-01
1.7«*OE-6l
2.1*35E-05
2.63«1E-05
3.5998E-05
<>.34««E-02
1.05SSE-05
6.8 I65E-2C

REFLECTED SHOCK
7.6051E»C3
5.4889E»01
S.625SE»01
2.3986E»02
1.079SE»01
2.1838E*00
2.«630E»00
8.6193E-01
4.2313E»00

2.2864E-01
5.0207E-01
2.2859E-01
1.4966E-05
3.1648E-05

. 4.6724E-05
4.0569E-02
3.2411E-05
4.925DE-18

' fk' « 1.
XH2 » .

.

P
T
KHO
H'
A
S
I
bAME
U

SPECIES

f- '
h ' ' •
H»
H2
h-
H2» '••
HE
HE*.

ME»»

PI • I.
XH2 • .

P •
T
RHCI
H
A
S
I
CAME
U

SPEC IE S

F-
h
n+
H2.
H-'
H2«
HP-
HE*
HE**

.OOE»02 N/SU-M, US1 - 3.00E»0* M/SEC

.90 ' • -

MOVING SHOCK
7.1809E*02
3.6738E*01

•9.7234E*00
1.20215*02
7.9817E*00
2.0340E*00
2.0102E*00
8.&264E-01
2.1328E*01-

5.4873E-02
d.4048E-01
5.4872E-02
2.4360E-OS
4.2945E-06
4.8933E-06
4.97456-02 •
1.2322E-37
1.8147E-27

OOE«02 N/SU-M,
90

MUVINC SHOCK
8.1965E*02
3.9271E*01
1.0047E*01
i.3672E*02
8.3320fc«00
2.d850E*00
2.0774E»OO
8.5096;-01
2.2826E*Ol

(1.5397E-02
7.8104E-01
4.5396E-02
1.7023E-05
5.70U8E-06
6.6639E-06
4.8138E-02
4.2120E-07
1.6575E-25

• XHE - .10

STANDING SHOCK
i.663lE*03

, 5.1699E.01
4.6419E*01 '
2.1297E*02 •
1.0234E*01
2.1418E*00.
2.359BE.OO
8.58496-01
4.47256*00

MOLE FRACTIONS

1.9490E-01
5.67776-01
1.94876-01
1.80S1E-05
2.73646-05
3.8320E-05
4.23616-02
1.57t5E-05
3.04906-19

REFLECTED SHOCK
8.2422E*03
5.64536*01
5.7713E»01
2.5653E*02
l.U07E*01
2.21846*00
2.52986*00
8.6375E-01
4.3186E»00

-1

2.49016-01
4.6243E-01
2.4895E-01
1.2333E-05
3.1527E-05
4.7781E-05
3.9483E-02
4.63316-05
1. 8454 E- 17

USl « 3.20E«04 M/SEC
- XHE • .10 .

STANDING SHOCK .
6.72146*03
5.46726*01
4.9524E*01
2.4327E»02.
1.08116*01 '

. 2.2061E*00
' 2.4825E*00

8.6110E-01
4.6365E*00

HOLE FR ACT IONS

2.3468E-01
4.9031E-01
2.3464E-01
1.28136-05
2.83856-05
4.17556-05
4.0250E-02
3.2764E-05
4.65S7E-18

REFLECTED SHOCK
9.t903E»03
5.9674E»01

'6.08356*01
'2.91816*02
1.I763E*01
2.2880E*00

'2.66936*00
8.6873E-01
4.51406*00

2.8826E-01
3.8603E-01
2.8815E-01
8.1683E-06
3.0131E-05
4. 82076-05
3.7371E-02
9.1875E-05
2.3081E-16

66



TABLE I. -Continued

100 N/ m

PI * 1
XH2 »

P
T
RKO

"H '•
• A . - '• .

. s • "•' • "
i ° r '•

'liAME '
•'u

' •'' . i
•';S PE C IE S

6-

h*
H2 ' • ••,
H- ' "'
H2 *'
t-'E
HE*

PI « 1
XM2 «

P
T
RHO
ti '
A

s- -
I ' • "
GAME '
U " ' '; '

S PE C I E S

E- . ,
H
H* . .

H2 ' '
K-

H2»
HE
HE* ..
HE**t

.30E»02 N/SU-M,

.9C

FOVINu SHOCK

9.2»79E»02
*.l**7E»Ol
l.O*14E»nl
1.5*326*02 .
8.6867E.OO- '
?.l366E»OOi .
2.15185*00'
8.4607E-0! -
2.43*8F»Ol' '

' ij - • ^

1.1704E-01

1.170*6-0\
1.25706-05
6.85326-06
H.2252E-06.
4.64716-02 -
l.068l'E-06 •

", ' , . - • '

. 10E*C2 N/SO-M,

.90

MOVING SHOCK
1. 04*9 E* 03
*. 3*11 E*01
1.07B2E*01
1.72996*02
9.0*56E*CO •
2.1890E»00-
2.232*E»00 '
8.**326-Ol
2.58736*01 .'-

6!s737E-01 .
. 1.48906-01

9.50116-06
7.73086-36
J. 52726-06
4. 47936 -02
2.23026-36
8.56266-23

US1 • 3.*06*0* M/SEC
XH6 > .10

i
STANDING SHOCK

7.9327E*03
5. 76806*01 .
5.26*26*01

.2.75816*02 .
1. 1*196*01

'.2.27ltE»00
• 2.61266*00

.8.65J7.E-31
'. * .8228E*00

* HU LE F,RACTI ON S

.2.7280E-01

'2.T212E-0>
* 8.8* 756—06

2.7978E-05
-. 4.3285E-05

-' 3.82126-02
6.42C7E-05
5.6542E--17

REFLECTED SHOCK
1.13626*04
6.31396*01
6.3918E*01
3.29986*02
l.2*77E»Ol
2.3590E*00
2.81686*00
8.7575E-01
4.73826*00

3.2553E-01
3. 13566-01
3.2S33E-OX
5.1125E-06
2.71816-05
*. 63686-05
3.5322E-02
1.7953E-0*
2.6697E-15

US1 > 3.606*04 M/SEC
XHE = .10

STANDING SHOCK
9.2695E«03

. 6.07716*01
.'•' 5.5*97E»01 .
•: 3.1038E»02

1.20616*01
2.33796«CO
2.7*856*00.

' , 8.70986-01 .
5.03326*00

•MOLE FRACTIONS

3.08766-01
3.*6176-01
3.J862E-OIV
5.8633E-06
2.61486-05
4.2614E-05
3.6262E-02

.1.21*16-0*
5.886*6-16

REFLECTED SHOCK
1.32286*0*
6.6861E*01
6.66096*01
3.70936*02
1.32616*01
2.43106*00
2.97026*00
8.85*86-01
4.99686*00

3.60366-01
2.45926-01
3.59996-01
2:9424E-06
2.28556-05
*.122*E-OS
3.3314E-02

• 3.53*3E-0*
3.05756-1*

PI = I
XH2 «

H
* T -

RHO •
., H

A
t S
!l - ' -

(.AME
"U

. SPEC IE S

E- '
H.
H*
H2

.H- •
H2»
H.E .

'HE*
HF.**

PI • I
XH2 »

P
,T
RHO
H
A
S
I
GAME •
U

SPEC 16 S

t-
H ' . ,
HV - • -

H2
H-
H2» . '
H6
HE*. ' '
HE**

.006*02 N/SQ-M,

.90

KOVING .SHOCK '
1.16786*03
4.52446*01

. 1.113*6*01
1.927*6*02
9.41056*00
2.2*2*E*00
2.31836*00
8i**286-0! '
2.7398E*01

1.80466-01
5.95926-01

. 1.8046E-01
7.2364E-06
4. 32656-06
1.05366-05
4,. 31306-02
4.36626-06

. 9.5216E-22

.306*02 N/S8-M.

.9C

HOVINi; SHOCK
1.29756*03
4.69986*01
1.14596*01
2.1355E»02
9.78356*00
2.29696*00

• 2.40926*00
8.45356-01
2.89206*01

2.11386-01
5.35716-01
2.1137E-01
5.49866-06

.8.6*1:06-36
1.12296-05
4.1499E-32'
1.77636-06
8.1*506-21'"

US1 » 3.80E.04 M/SEC
XHE - .10

STANDING ShOCK
1.0717E*0*

' 6.*025E«01
5.7940E«Ol "
3.*693E*02
1.27*8E*01
2.*048E»00
2.88896*00
8. 78576-01
5.27176*00

HOLE FR ACT IONS

3.42356-01
' 2.80866-01

3.42116-01
3.66366-06
2.30716-05
3.97056-05
3.4369E-02
'2.26656-0*
5.675*6-15

REFLECTED SHOCK
1.5277E*0*
T.1127E*Ol
6.8683E*01

' 4.14746*02
1.41436*01
2.5039E*00
3.1272E»00
8. 992 3E -01
5.2952E*00

3.92456-01
1.8380E-01
3.9172E-01
1.4969E-06
1.7567E-05
3.39536-05
3.12566-02
7.2152E-0*
3.82496-13

US1 > *.C06*0* M/S6C
XHE • .10

STANDING SHOCK
1.2257E»04
6.7553E*01
5.98*2E*01
3.85396*02
1.34926*01
2.*722E«00
3.0321E«00
8.88766-01
5.54*96*00

MOLE FR ACT IONS

3.73*06-01
' 2.20616-01

3. 72566-01
' 2.1097E-06

1.90*2E-05
3.4739E-05
3.2554E-02
4.269SE-0*

•• S.*5COE-l*

REFLECTED SHOCK
1.7515E»0*
7.62766*01
6.99126*01
4.6189E»02
1.5174E»01
2.577*6*00
3.28*5E*00
9.19066-01
5.668*6*00

*. 21556-01
1.2802E-01
*.1995E-01
6.3062E-07
1.19206-05
2.*9*8E-05
2:88626-02
1.58*86-03
5. 98 20 E- 12
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TABLE I. -Continued

PI •= 1.00r»02 N/SU-M,
XH2 •= .90 '

USi = *.20E*04 ,M/SEC
XHE = .10 '

, . MOVING SHUCK
P..
T '.
RHU, - ' '
H ,,:
A
S .
i
GAME
u •'.

c pc 1- ICCSrt\, It 5

1-.

H.. ' '.'

H*.'. . ~
h2 ,
h-» . ' . , .'
H2* , ' '"
HE' ; :, ; •
HE'* .. : ', '
Ht>,». " ,"

l.A333E*03
*.8708E*Ol
1.1753E»01
2.33*ZF.*02
.1.3l67E»3i
2.}523E»00
2.50*76*00.
8.t723E-Ol
3.0*396*01

2,*1*3E-01
*.7720E-T1

,2,*1*1E-01
•*,1391E-06
3,68676-06
1.15V2E-05

'J.9912E-02
1.318*6-05
5,75586-20

STANDING SI-CCK REFLECTED SHOCK
. 1.3871E»0*

7.1539E»Ol
6.10*56*01
*.2572E*02
l.*322E*01
2.5399E*00
3.1763E*00
9.0275E-01
5.86*16*00

• MOLF FRACTIONS

*.0185E-01
• 1.6S62E— 11

V. 0100E-01
1. 07516-06
l.*«*06-05
2.B089E-C5
3.06*9E-02

' 8.3379E-0*
' 5.7186E-13 .

l.S939E»0*
8.28586*01 .
7.0075E»01
5.1259E»02
1.6*0*6*01
2.65086*00 .
3.*3*1E*00

. -5.4570E-C1
' 6.'1250E»00 .

*.*67*6-01
8.11866-02

" *.*29*E-01
2.0338E-07
6.8327E-06
1.5691E-05
2.5329E-02

' 3.79KE-03
1.30**E-10

PI = l.JOS»02 N/Sg-M,
XH2 = .90

USI •= *.*OE»0* M/SEC
XHE = .10

riuy.INC SHOCK STANDING ShOCK REFLECTED SHOCK
2.25656*0*
9.15876*01'
6.91D1E»01
5.675*6*02
1.7856E*01
2.723*6*00
3.56556*00
9.76*06-01
6.7066E»00 ".

*.6713E-Ol
*.6730E-02
*.5809E-01
4.7832E-08
3.2335E-06
8.2150E-06
1.90136-02
9.0338E-03-
3.7922E-09

P
T
KHG ' .
H
A '•
S
2 . ' '
GAME
U ,. . ..

SPtCIES

E- . . • ,
h
H*-,
H2"
h-.'
H2*
HE.
HE*

HE** .

'.'.57666*03
"5.0*056*01
1.20116*01
2.58366*02
1.05626*01
2.<,088E*00
.2. 60*36*00
8.49826-0:
3.19526*01.

_

2,70*56-01
.*. 20706-01
2.70*36-01

" 3.0671E-06
d. 4 76 76 -06
1.162*6-05
3.8376E-02

. 2.1632E-05
3.56776-19

. 1.553*6*0*
7.6170E»01 •
6.15206*01
*.678CE*02
1.5255E«01
2.6060E*00
3.31*SE*CO
9.2164E-01
6.2**9E*00

MOLE FRACTIONS

4.2685E-01
L. 17826-01
*'. 2513E-01

'*.76*1E-07
9.89SCE-06
2.067SE-05
2.8*626-02
1.70*6E-03
6.8712E-12

PI = 1
XH2 =

p
T
KHU
H
A
S .
2 '.
GAME
U

SPEC IES

6-
H
H*
h!
H-

H2» • .
He

HE* -. •
HE** .

PI = 1
XH?. *

P
T

RHO
h :
A
S
i ,
GAME ', •
U . . .

SP6 C I E S

E-.
h . .
H*

H2
H-.

H2*
H6
HE*
H6»* -

.OOE*02 .N/Sg-M,

.90

MOVING SHOCK
1.7259E*03
5.2117E*01
1.22306*01
2.82366*02
1.09726*01
2.46606*00
2.70786*00
8.53136-01
3.34586*01

2.98346-01
3.66426-01
2.9830E-01
2.22286-06
8.0347E-06
1.1329E-05
3.6896E-02
3.4799E-05 ..
2.0386E-18

.OOE*.02 N/Sg-M,

.90

MOVING SHOCK
1.88166*03

•5.38746*01
1.2*086*01

. 3.07*26*02
1.1*01E*01
2.52*16*00

. 2.81*76*00
B.5725E-01
3.49576*01

3.24996-01
3.1453E-01 •
3.2493E-01
1.56*1E-06

, 7.38866-06
1.07256-05 .
3.5*72E-02 '
5.5501E-,05
1.1103E-17

USI = 4.606*04 M/SEC
XHE = .10

STANDING SHOCK
-, 1.72126*04
-8.18466*01
. 6.106CE»01
. 5.115*6*02
. 1.63256*01

2.67116*00
3.44416*00
9.*546E-01
6.708*6*00

MOLE FRACTIONS

*. 48346-01
7.7967E-02
4.4464E-01
'..7087E-07

• , 5.9382E-06
l.3**5E-05

. , 2.53*5E-02
' . 3.6902E-03
, - 1.03856-10

REFLECTED SHOCK
. 2.5419E*04

1.03*16*02
6.69606*01
6. 2775E *02
1.97566*01
2.79*36*00
3.67096*00
1.02816*00
7.46926*00

4.8241E-01
2.5075E-02
4.6526E-01
8.19316-09

• 1 .2934 E-06
3.5B39E-06
1.0095E-02
1.71*66-02
1.15916-07

, USI - 4.80E«04 M/SEC
XHE « .10

STANDING ShOCK
1.887*6*0*
8.88566*01
5.97386*01
5.56816*02 .
1.75146*01

•2.,733SE»00
. 3.55576*00

9. 70836-01
7.26746*00

• "'HOLE FR ACT IONS.

> , . 4.6565E-01
4.8*166-02
*.5780E-01
*. 97206-08
3.12226-06
7.69856-06
2.02736-02.
7.85C8E-03
1.80S1E-09

REFLECTED SHOCK
2.85616*0*
1.20866*02
6.31886*01
•6.9511E*02
2.24*56*01
2.86306*00
3.73996*00
1.11*66*00
6.51866*00

4.9197E-01
1.25606-02
4.68736-01
9.1741E-10
4.5108E-C7
1.24526-06
3.51036-03
i.3225E-02
3.81156-06
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TABLE I. -Continued

p -100 N/ m

PI = 1
XH2 -

P
T
KHb
H
A
S
I
GA*E '
U

S PE C I E S

t- '
h "
h*

H2
1— - -
H2+
HE
HE*
HE**

.OOE»02 N/SO-M

.90

MOVING SHOCK
2.04356*03
•>.5712E*01
1.2542E*01
3.3353E*02
1.1854E*01
2.5827c»00
2.9246E»00
8.6240F-01
3.6448E*0:

3.5034E-01
2.6519E-01
1.5J25E-01

' I.G586E-06
6.5713E-06
i. 83596-06
3.41046-32
d. 87216-05

• 5.9714E-17

, USl - 5.006*04 M/SEC
XHE = .10 '

STANDING SHCCK
2.0466E*04
9. 74S6E»01
5.75626*01
6. 0337E»02
1.89036*01
2.79456*00
3.6466E*00
1.0049E»00
7.9611E*00

~ MOLE F R A C T IGNS

4.79006-01
2.8882E-02
4.64696-01

• i. 20516-08
• • • • 1 ', 4754E-C6

•3.9376E-06
1.3108E-02
1.4313E-02
3.03866-08

REFLECTED SHOCK
3.20056*04
1.44616*02
5.86956*01
7.7053E»02
2.51116*01
2.92666*00
3.7737E*00
1.15656*00
9.88076*00

4.9612E-01
6.58026-03
4.70786-01
9.06166-11
1.88006-07
4.02976-07
1.27616-03
2.51446-02
9.9673E-05

PI - 1.0CS*02 N/SU-M,
XH2 = .90

USl = 5.206*04 M/SEC •
XHE •= .10

p
T '.

RHu
H '
A •' '

S
Z '
GAME
U

S P E C I E S

E-
M
(.*

H2
H-
H2*
HE
f E*
pE** • • • :

MOVING SHOCK
2.2114E*03
5. 76766*01
1.2626t*0l
3.60695*02
1.2316E*01
2.64UE»00 .
3.03t>7E*00
8.6893E-01
3.79285*01

3.7t33E-01
?.li)55E-01
3.7418E-Q1
0.804 96-? 7"

• 5.6218E-06 '
I1.6963E-16. .
J .27U7E-D2
l.'.SSSE-O'.
3.3015E-16

S T A N D I N G SHOCK R6FLECT60 SHOCK
2.1969E«04

' 1.0809E*02
5.4752E+01
6.51146*02

: 2.0651E*Ol
2.8498E*00
3.7122E*00
l.0629E*00
8. 76626*00

• MOLE FRACTIONS — •

4.8817E-01
'. .7077E-02
4.67816-01
2.5535E-09
6.6011E-07
1.8553E-06
6.5832E-03
2.03556-02
4.2357E-07

3.55236*04
1.7007E»02
5.5164E*01
8.49405*02
2.69506*01
2.9815E»00
3.7864E*00
1.1279E*00
1.12406+01

4.98206-01
4.0838E-03
4.71306-01
1.4038E-11
1.1277E-07
1.62526-07
6.67306-04
2.45866-02
1.1573E-03

PI = 1
XH2 »

P
T
RHO
H
A

S
i
GAME
U

SPEC I E S

t-
H
h*

H2
H-
H2»
HE
HE*
hEt*

PI * 1
XH2 =

P
T
RHO
H
A '

S
L
GAME
U

S P E C I E S

t-
H
H*

H2
H-
H2»
HE
HE*
HE**

.OOE*02 N/SU-M

.90

MOVING SHOCK
2.3852E*03
5.9832E»01
1.2655E*01
3.889LE*02
1.2860E*01

. 2.7011E*00
3.1500E*00
8.7746E-01
3.93956*01

3.96846-01
1.7480E-01
3.9660E-01
4.0813E-07
4.5851E-06
7.3538E-06
3.1506E-02
2. 3 99 8E -04
1.9655E-15

.005*02 N/SQ-M

.90

MOVING SHOCK
2.5645E»03

' 6.2276E»01
1.2619E*01
4.1816E*02
1.344lE*Ol'
2.760<.E»00
3.2032E*00
8.8902E-01
4.0844E*01

4.17756-01
1.3427E-01
4.1733E-01
2.2246E-37
3.5153E-06
5.8729E-06
3.0226E-02

• 4.1953E-04 :

1.3338E-14

, US1 = 5.406*04 M/SEC
XHE = .10

STANDING SHOCK '
2.3267E*04
1.2153E»02
5.1027E*01
6.99506*02
2.26SIE*01

. 2.9018E»00
3.751SE»CO
1.1252E*00
9. 7885E»00

~ MO LE F R A C T I ON S

4.9359E-01
U0017E-02
4.6974E-01
4.59226-10
2.89706-07
7.96C56-07
2.8127E-03
2.3835E-02
5.34576-06

REFLECTED SHOCK
3.8885E*04
1.9322E*02
5.2857E»Ol
9.27576*02

. . 2.80236*01
, . 'S.OSOOEtOO ;

3.80756*00 '
l'.0674E»00
l'.2355E»01 '

5. 00986-01
. "2. 95826-03
' 4.6980E-01

3.78696-12
. , 8.3847E-08

8.60406-08 .
3.9280E-04'
2.0560E-02'
5.3118E-03

, USl = 5.60E*04 M/SEC
XHE = .10

STANDING SHOCK
2.43876*04 '
1.37026*02 ' '
4. 7t89E*01 '•

"7.4857E«02
2.44336*01
2.9490E*00 V

' 3.77176*00 '
1.15526*00
1.09166*01

- MO LE F R A C T I ON S

• 4.9625E-01
6.2249E-03
4.7101E-01
8.71236-11
1. 46646-07
3.48416-07
1.3270E-03
2.5135E-02
5.1065E-05

*

REFL-ECTED SHOCK
4.20326*04 .
•2.'1278E»02
5.15136*01

"1.0054E*03
v 2.9294E»01 '

•' 3.0714E»00
'3.8347E»00
l.'0517E»00
1.3282E»01

5.0452E-01
2.3811E-03
4.67026-01'
1.5495E-12

' ; 6.9636E-08
• ' 5.5899E-08

2.1890E-04
1.4220E-02

' 1.1639E-02 '
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TABLE I. -Continued

100 N/ m'

PI =• 1
XH2 • =

-: ! S'- ' ':•

,'•'• t '-i-lj
P; t • •».
If.' • 3; -

H'H'O, £,.•
M. :. : " ) .

A'.,,,;': ,
' s:-' ... •

z:. -. ". '
GAME
u

SPEC'1,6 S

ET'-" v'.'i.
H,. "' > * ~
K», '-.','

«.••;-.••..

H2» a,;j,
HE« . j •>._. s.
HE*
HE**

PI ' 1
XH2 •=

p
T
RKI
H
A
S
i
CAME
0

S PEC I E S

t- :

h.

h*

H2

h- :

H2»
HE

ht»
HE **

.OOE»02 N/Sg-M,

.to

MOVING SHOCK
2.7486E»03
6.5163E*31

; l.2503E*OL
• 4.4843E»02
, -''l.4106E*Ol

2.8192E»00
. 3. 3T36E*00
9.0516E-0!
<V.2269E»01

4.3681E.r01-
. -J.7526E.-02

. *.3602E-01
i_~,i l.OSCIElrOT

. , 4.3433E-06 .
.r 2.8655E-02

7.S697E-0*
.l.Il73E-!3

.OCE*02 N/SQ-M,
'.90

HUVING SHOCli
2.^37QE»03

. 6.U72it«01
l.229DE»01
«.7<«72E»02
1 .".b87F»01
2.a77Ce»00
3.*773E*00
•J.2732E-01
4.366U*01

4.536lt-01
o.5o<,SEr02
V.51S<)E-31
4.191I.E-D8
:.560!E-Ot
2.8S45E-06
2.7135E-02

' 1.622JE-03
1 .2633E-X2

USl = 5.80E*
XHE = ..10

STANDING SHOCK
2.;28dE«04

'. 1.53376*02
*.35SIE*01
7.9818E*02'
2.5B56E*01
2.99?5E»00
3.7826E*00
1.1S24E*00
1.2123E«Ol

MUL z FRACTIONS

4.9770E.-01
<..18A1E-03'
4.n&BE-01
1 .99386-11
d 882^6~08
1.665SE-07
K5791E-34
2.5342E-02
1.3697E-04

04 M/SEC

REFLECTED SHOCK
4.4939E»04
2.3377E»02
4.9781E*O1
1.0848E*03
3.1223E*01
3.113CE*00
3.8618E*00
1.0799E*00
1.4159E»01

5.0aCOE-01
1.9295E-03
4.6418E-01
6.6436E-13
5 7 L^8E~ 08
3.6975E-08
9.74S8E-05
7.7782E-03
1.8019F-02

USl - 6.COE»0<> M/SEC
XHE = .10

STANDING SHOCK
2.6039E<0<>
1.6940E*02
<..0536E*01

• 8.»900E«02
2.6801E»01
3.0327E»00
3. ?922E*00
1.1183E*00
! .3227E*0)

HU Ct F R A C T l ON S

4.9897E-01
3.0*095-03
«..7162E-01
i.S45dE-12
6.i7?7E-a8
S.9915E-08
4.9373E-0*-
2.4402E-02
1.474TE-03

REFLECTED SHOCK
4.7593E»04
2.5750F»02
4.7636E.01
1.1688E*03
3.3528E»01
3.152*F*OC
3.8799E»00
1.1251E»00
1.516t£»01

•5.1Q33E-01
1.5492E-03
4.6237E-0!
2.8208E-13
4.5279E-08
2.4260E-C8

• 3.5641E-05
3.5483E-03
2.2190E-02

PI = 1,
XH2 =

P
T
RHCI
H
A
S
I
GAME
u

S P E C I E S

E-
h
H*
H2

! —
H2»

HE
HF*
HE**

PI = 1.
XH2 =

P
T
RHO
H .
A
S.
i
GAME
U

S P E C I E S

t-
h
H»

M2

1 —

H2»
t-E
ht»
f t » »

. OOE»02 N/SU-M, USl - 6.20E*04 M/SEC

.90

MOVING SHOCK
3.1286E*03
'.3238E*01
1.1970E*01
S.1198E*d2
1.577dE»Oi
2.93316*00
3. 56B8E*00
9.5253E-01
4.5CIOE»01

. 4.6760E-01
4.0416E-02
4.6396E-01
1.3217E-08
•J.5538E-07
1 .700!E-Ot>
2.4376E-02
3.6446E-J3
1.9971E-11

OOE»02 N/S6-M
90

HUVING SHOCK-
3.3230E*03
7.8832E»01
1.1566E*Ol
5.45206*02
1.6712E»01
2.9876F»00
3.6446E*00
9.72076-0'.
4.6313E»01

4. 786 86 -Cl
?.3239E-02
4.7064E-01
3.44036-09
4.16176-07
d. 93766-07.
1 .94J 76-02
d.03C86-C3
J.7J56E-'.0

XHE = .10

STANDING SHOCK
2.6629E*04
1.84636*02
3.78916*01
9.0123E»02
2.7441E*01
3.0722E»00
3.80656*00
1.07146*00
1.41786*01

- HOLE FR AC T i ON s

5.00856-01
2.3438E-03
4.70536-01
2.12076-12
4.6584E-08
5.3795E-08
3.2804E-04
2.1562E-02
4. 38066-03

REFLECTED SHOCK
«,. 98946*04
2.8920E*02
4.49796*01
1.25796*03
3.58246*01
3.19156*00
3.88946*00
1.1569E*00
1.63446*01

5.11506-01
1.2205E-03
4.61576-01
1.1512E-13
3.4123E-08
1.5541E-08
1.1446E-05
1.47206-03
2.42276-02

i USl = 6.40E*04 M/SEC
XH E = .10

STANDING SHOCK
2.70416*04
1.98336*02
3.56376*01
9.54t3E*02
2.8182E«01
3.1100E»00
3.8260E*00
l.0467E»00
1.5015E*01

~ MOLE F R A C T I O N S

5.0339E-01
1.9006E-03
4.68576-01
9.3725E-13
3.7123E-08
3.5432E-08
2.3918E-04
I. 70356-02
a. 89306-03

REFLECTED SHOCK
5.1685E»04
3.15316*02
4.2097E»01
1.3485E*03
3.7906E*01
3.2296E*00
3.8937E*00
1.1703E*00
I.7503E*Ol

5.1204E-01
9.5990E-04
4.6132E-01
4.8238E-14
2.5010E-08
1.00406-08
3.7564E-06
6.3944E-04
2.5039E-02
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TABLE). -Continued

p. - lOON/m

Pi « 1
XH2 =

P
T '
RHU '
H-
A • .
S
L
GAME-
U

S P E C I E S

r-'

H*
h2 '
[--

H2*
HE
HE*
HE**

PI = 1
X«2 =

P
T
RHO
H
A
S
z
GAHE '
U

S P E C I E S

E-
H ,
h* '
H2
H-
HZ*
HE
HE* '
HE**

.006*02 N/SU-M.

.90

MOVING SHOCK
3.5215E»03
d.5251E»Ol
1.1152E»0!
5.79*26*02
1.77*26*01
3.03825*00

' 3.70*OE»00
9.9689i-01
*. 759*6*01

*.B7J5E-01
1.3331E-C2
*.7262E-01
3.52676-10
1.9507E-07
*.5312E-07
1.2573E-02
l.**2*t-02

' 5.6422E-09

.005*02 N/Sa-Mi

.90

MOVING SHOCK
3. 7213E»03
9.3117c*0i
'. .0660E»0!
6.1*5*E*02
1.9154E*01
3.08636*00 •
3. 7*90E*00
l.0509E*00
*.8815E*Oi

*. 93206-01
7.*7b2E-03
4.7265E-01
1.8604E-10
a.*747E-08
2.1*016-07
6.125r>E-03
2.J5*9E-02
7.5321E-CO

US1 = {.606*0* M/SEC
XHE « .10

STANDING SHOCK
2.7*2UE«04
2.1163?«02
3.3690E»01

• l.0096E*03
2.92*9E*01
3.14606*00

' 3.847'.E*00
1.0508E»00

' 1.57576*01

MOLE FRACTIONS

5.0612E-01
1 .5821E-03
4.6630E-01
4.5974E-13
3.0386E-08
2.4583E-08
1.2219E-04
1.1928E-02
1.3944E-02

REFLECTED SHOCK
5.3323E»04
3.4687E*02
3.94596*01
1. 442 86*03
3.98496*01'
3.26546*00

• 3.89586*00
1.17516*00
1.87276*01

5.1230E-01
7.6505E-04
4.61276-01
2.17456-14
1.83576-08
6.7213E-09
1.3576E-06
3.0964E-04
2.5358E-02

US1 = e.80E»04 M/SEC
XHE = .10

STANDING SHOCK
2.7508E*0*
2.2570E*02
•3.1525E*0!
1.0647E+03
3.0658E*C1 •
3.1U22E*00

••' 3. 866' E»00
1.0772E*00
1.6502E*01

MOLE FRACTIONS

5.0855E-01
1.3106E-C3
*.6427E-01
2.2472E-13
2.43666-08
1.6937E-08
6.24326-05
7.33C2E-03
1.84736-02

REFLECTED SHOCK
5.4272E»04
3.7827E*02
3.6817E»01
1.53626*03
*.1650E*01
3.2995E*00
3.89696*00
1.17686*00
1.98536*01

5.1244E-01
6.1748E-04
4.61286-01

, 1.0506E-14
1.3467E-08
4.6342E-09
5.5049E-07'
1.6966E-04
2.5491E-02

PI '• 1
XH2 .-

P
' !•• '
HHO
H
A.

S '
I

GAME
u" . "

epc r I P ̂3 r c l*_ 1 t 3

E-
h
H* ' '
n2
h-
H2*
HE
HE*
HE**

.005*02 N/SO-M,

.90

MOV IMG SHOCK
3.9195E*03
i'.3322E*02
1.00576*01
6.50*71*02
2.08796*01
3.1M8E*00
3.7758E*00

• 1.11B6E»00
4.99476*01

' 4. 96806-01'
4.0904E-03
4.72626-01
3.3972E^11-
3.3729E-06
9.20876-08
2.3070E-03
2.4176E-02 '
9.85886-07

US1 - 7.00E»04 M/SEC
XHE « ilO

STAN3ING SHOCK
2.7131E*0*
2.4111E*02
2.9001E»01
l.U89E»03
3.22726*01 •
3.2190E»00
3.8801E«00
1.1133E»00
1.7283E«01

HOLE- FRACT IONS

"•* 5.1032E-01
1.0668E-03
4i628*E-Ol
1.0495E-13
1.8735E-08
1.1321E-08
2.7901E-05
*.0183E-03
2.1727E-02'

REFLECTED SHOCK
5.*316E»0*

: *.ioo*e»o2
3.3986E*Ol
1.62956*03

' *.3380E*01
3.3338E*00
3.8977E»00
1.17756*00
2.0972E*Ol

5.1253E-01
4.9890E-0*
4.6132E-01
5.2094E-15
9.72*SE-09
3.2132E-09
2.388*E-07:

-I.0118E-0*
2.5555E-02
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TABLE I. -Continued

200 Nl m

PI = 2
*H2 =

p

T • •
RHO ir
H

A " •

s .
i •
GAME
U

SPt C 1 1 S

E-
h
H* -i
hZ • ' •
h- ' '
H2* V '
HE'
Ht* ' ''
HE**'- '

.005*02 N/SO.-M

.•90

MOVING SHOCK
1.16146*01
2.93865*30

; 3.9506E»00
3.0049c*00
!.70S'.F*00
1.05586*00
1. 30006*00
9.93116-0'.
2. 3 t 7 5 f * 3 0

2.3469E-62
5.06905-10
3.94326-20
•J.OOCOE-Cl

' 3.J5JSE-70
2.70095-20

. I .OOJOE-Jl
3.9714E-72
J.

i ' US1 = 4.COE*
XHE = .10

STANDING SHOCK.
2.4318E«01
3.6689E*00
6.6291E«00
3. 778CE*CO
1.9005E»00
1.0576E»00
1.0000E*00
9.8452E-01
1.4074E»00

- MULc FRACTIONS

2.2041E-42
7.2687E-08
5.1256E-20
9.COOOE-01
J.23'.ZE-48
1.5185E-20
l.OOOOE-01
<..9«tOE-6l

'0.

03 M/SEC

REfLECTEO SHOCK
5.9467E*01
5.194«*00
1.1<,48E»01
5.<,618E»00
2.2359E»00
!. .C7«6E*00
1.0000E*00
9.62*06-01
1.2*89E»00

3.30V4E-26
9.5874E-05
5.9883E-20
8.9991E-0!
1.1135E-30
6.5546E-21
9.9995E-02
1.0801E-51
0.

PI = 2.00c*02 N/SO-M, US1 = 5.00E*03 M/SEC
XHE = .10

P
T
RHO
H

A
S
i •
GAME
U

• S P E C I E S

F- •
H . .
h*'
1-2
1 —
H2*
HE
HE*. .

HE**

COVING SHUCK
-: .d291E»0!
' 4 . '3445E»OD

4.52196*00
4. Id51 £*00

' 1.99026*00
1.0b62E*00

" ] .00006*00
<J.794*E-Ol
3.0856E*00 '

2.8321E-40
1.3436E-06
5.7160E-20
J.OOOOE-01
i. 09566-46
9.2J11E-21
1.00COE-C1

• 1 . 1 0 3 Z E - 5 9
).

STANDING SHOCK REFLECTED SHOCK.
4.8665E«Ol
5.40416*00
9.00246*00
5.70366*00
2.275 'E«00
1.0905E*00
1.00016*00
9.5790E-01
1.5468E»00

- ftO L E F f t A C T t ON S . — •

8.0665E-24
2.1676E-04
6.1166E-20
S.9979E-01
3.1986E-28
5.2762E-21
9.9989E-02
J.2712E-50
(r .

!.0620E»02
7.17246*00
1.47406*01
8.01476*00
2.53226*00
l.H02E»00
1 .00446*00
8.9004E-01
1.3681E»00

2.4644E-16
8.7649E-03
2.3382E-16
8.9167E-01
9.7282E-20
1.2789E-17
9.9562E-02
3.27896-40
0.

PI = 2
XH2 '«

p
T
RHO
H
A

S
i
CAME
U

SPECIES

t-
h
H*
H2
H-
H2«
ff
HE*
hE»*

PI = 2
XH2 =

p
T
Rh'J
H
A
S
I
GAME
U

SPECIES

E- .
H
h*
i-2 .
H- -
h2»
Ht
HE*
HE**

.OOE»02 N/SQ-M,

.90

MOVING SHOCK
2.6556E»01
5.335<.E»00
*.9769E»00
5.6255E»00
2.2613c*00
1.11565*00
1.00J1E*00
9.58282-01
3.8003E*00

i.5<.47E-23
2.2221E-0*
6.22*2E-20
8.9979S-01
1.2415E-27
'..1566E-21
V.9989E-02'
5.4030E-51
).

.005*02 N/Sg-«,

.90

MOVING SHOCK
3.6550E*01
6.67o2E*00
5.*585E*03
7.3400E*00
2.<i56;5»00
1.1*386*00
1.0029E*00
9.00976-01
4.53136*00

1.8403E-17
5.8228E-03
l.777*E-17
d.9**7E-01
2.5979E-21
(>.9'68E-19
•».9709E-02
3.386*E-*3
1.

US1 - 6.00E*03' H/SEC
XHE c .10

STANDING SHOCK
8.50*9E»01
7.2353E*00
1.16906*01
8.1S02E*00
2.5327E«00
1.12316*00
1.0055E*00
8.8173E-01
1.61*3E«00

HOLE FR AC T ION S

3.9625E-16
1.0912E-02
3.7823E-16
S.8963E-01
1.44V4E-19
1.8229E-17
9.9454E-02
6.5686E-40
0.

REFLECTED SHOCK
1.6*92E»02
8.5353E*00
1.8815E*01
1.0928E*01
2.7009E»00
1.1*52E»00
1.02706*00
8.3220E-01
J.3707E»00

1.7789E-13
5.2515E-02
1.7032E-13
8.5011E-01
Z.O976E-16
7.7781E-15
9.T374E-02
3.0209E-3*
a.

US1 = 7.00E»03 M/SEC
XHE •= .10

STANDING SHOCK
l.*086E*02
8.5819E*00
1.5921E*01
1.1207E*01
2.7065E»30
1.157*E»00
1.03106*00
8.27946-01
1.55C5E»00

MOLE FRACTIONS

2. 31816-13
6.00536-02
2.2264E-13
8.42S5E-01
2.479CE-16
9.1236E-15
9.6997E-02
7.4850E-3*
0.

REFLECTED SHOCK
2.42126*02
9.5009E*00
2.39036*01
l.«317E*01
2.8755E»00
1.1832E*00
1.06626*00
8.16246-01
1.3*33E»00

5. 82656-12
1.2417E-01
5.5975E-12
7.8204E-01
1.2811E-14
2.4183E-13
9.3792E-02
*.623*E-31
0.
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TABLE I. -Continued

p. • 200.N/ m

PI = 2.
XH2 = .

p
T
KKI
H ' '
A

s • ' ' .
i
GAME
u.'

S P E C I E S

t
•2
-

h2« •' '
HE
I-E«
HEW

UCc*C2. N/Sg-Mi
so

MOVING SHOCK

V.866'OE»bl '
7.7305E»00
f. 1937E»00. '
9.3446E»00 '•
2 .57J8F»CO
1.172- E»00 ;
1.0l63^«-OG '
B.4'l22E-0 -- '
S.3156c»OC '

•J.ldJlE-l!
3.U95E-02

' J.9094E-15
• 3.6960E-J1 '

3.i7«.9?-l'a
2.7729E---16/ '
9.840CE-C2'"

. 1.55B6E-37 '
J.

USl = 8.00E»03 M/SEC
HUE = .10

STANJING SHOCK
. 2. '2663E»02

9.5893E*00
• 2.19S2E»Ol'
-'1.<.8S5E»01

2.8967E»00
1.1954E«00
1.0746E*00

''• 8.'.<.26E-01
' 1.4S48E*00

NOL*" FRACTIONS

8.5236E-12
i.388lE-01
8.2H4E-12
7.6B13E-01
1.8901E-14

' J.3108E-13
' • 9.3059E-02

1.5273E-30
' 0 .

REFLECTED SHOCK
3.5837E*02
1.0355E»01

' . 3.0903E»01
1.839&EKU
3.0705E»00
1.22S2E>00
1.1199E+00
8.1303E-01
1.3336E*CO

6.9666E-11
2.U06E-OI
6.7071E-H
6.9664E-01
2.4696E-13
2.8'tl7E-12
8.9297E-02
1.7208E-28
0.

PI = 2.00i;»02 N/SU-M.t
XH2 = .90 •" ' '

USl = S.OOE«03 M/SEC
.XHE = • .10 • '

V
T
RHP' '
H-
A

S -
2 •
GAME"' '-' '
u • •• " '•

iPtC I E S

i -
H ' '
r+ •'
r2 , .
h-- . '•
ti2+ - • '
HE
ME »
HE + » ' •

HUVING SHUCK
i>.2bi6£*'oi "v

y . 482? F* 00 "
7. u 54^+00
1 • 1 t>29E + Oi
2. 6863 E* 00

• 1. 2Q24E*00 '
1 . D40HE »00 ^
0.17WF-01

' -6.U84-»00

2.bllOc-i3
7.8460E-02'

- 1.7356E-13
d .2 546E -C i

•1.9355E-16
1 . 73o 7E -L 5
9.6J77E-02
1.5525E-341

1 J.

STANJ ING SHOCK REFLECTED SHOCK
' "•;; 3.r4978E»02

'••i 'i . 0452E*01
~2.9574E»01 ' '•'

• l.'9175E»Cl
3. 1001E*00
1.237tE»00 '

' 1.1316E«00
" ' 8.'l254E-01

f 9.35945-11
2.3J58E-01
9.0246E-11

• 6.79C5E-01
? .3404E-13

• • • • 3.6823E-12
' ' U.8371E-02

2 .79 ieE-28
0.

5. 2388E«02
1.1166E»01
3.9544E*01
2. 3157E»01

' 3.2855E*00
1.2716E»00
1.1863E»00
8.1492E-01
U345?E»00

4.8842E-10
3.1410E-01
4.7116E-10
6.0161E-01
2.5124E-12
1.9775E-11
8.4295E-02
1.6894E-26
0.

PI = 2.
XH2 =

P
T
RHO •
H
A

S
I
GAME
U .

SPECIES

E- .
H
h*
H2
ri-

h2»
ME
HE»
f-Ett

PI = 2.
XH2 =•

P
T
RHU
h
A

S
I
bAMt
U-

S P E C I E S

L-

h
M +

H2
H-
Ht*

HE.
HE* _
HE »*

OOS»02 N/SU-M
90

MOVING SHOCK
7.8842E»3l
9.0752E*00
8.0925E»00
1.4183E»Ol
2.8071E»00 .
1.2350E»00
1.0735E»00 .
8.J882E-01
6.9*55E*00

2.7973E-12
1.3695E-01
2.7279E-12
7.6990E-01
2.8414E-15
?.2258E-1*
9.3152E-02
3.7948E-32
0.

OOE+02 N/SQ-M
90

MOVING SHOCK
Y.6i65EKH
9.581 3E»00
9.0598E»00
\.7001E»01
2.9312E»00
l.2701E*00
l.H27E»00
8.3597E-01
7. 7533E»00

I.5121E-11
2.0255E-01
'1.*T67E-1I
7.0757E-01
J.0831E-1'.
3.7503E-13
3.9872E-02
L.5047E-30.

' J.

i USl - l.COE«04 M/SEC
XHE - .10

STANDING SHOCK
5.1356E.02
1.1249E«01
3.8060E*01
2.<i006E»01
3.3163E«00
l.2840E»00
1.1996E*00
8.150EE-01
l.«785E«00

~ MOLE FRACT IONS

6.012SE-10
3.3271E-01
5.8069E-10
5.83S3E-01
3.0840E-12
2.3692E-11
a.3365E-02
2.1053E-26
0.

i USl = I.IOE*
XHE = .10

STANDING SHOCK
7.1769E»02
1.2011E»01
4.6?-9',E»01
2.9341E»01
3.5459E*00
1.3339E»00
1.2769E»00 .

'8.1980E-01
.1.5033E»00 ,

MOL E FR ACT IONS

2.7831E-09
-..3369E-01
2.6941E-09
<..87S9E-01
1.87<.OE-11
1.0780E-10
7.8315E-02
U.2155E-25
1.8605E-89

REFLECTED SHOCK
7.4017E»02
1.195*E»01
'..898«E*01
2.8536E*01

• 3.5187E»00
1.322 IE »00
1.2639E»00

. 8. 195 IE -01
1. 371 3E *00

2.*350E-09
*.1T60E-01
2.35*6E-09
5.0328E-01
1.6671E-11
9.7123E-11
7.9120E-02
7.3296E-25
1.7B6*E-89-

04 M/SEC

REFLECTED SHOCK
1.008 IE H3 3
1.2746E<-01
5.850*E»01
3.«516E*01
3.7726E*00
1.3762E»00.
1.3517E«00
8.2608E-01
1.<.189E»00

9.89*5E-09
5.2038E-01
9.5985E-09
4.056*E-01 .
8.<.0«.5E-11
3.8012E-10
7.3981E-02
2.0229E-23
5. 67 71 E-. 8*
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TABLE I. -Continued

• 200 N/m

PI = 2
XH2 =

P
T

RHO
H
A

S
i
GAME
U

SPECIES

E-
\-
H*

I-.2
h-
h2»
HE
HE*
HE**

.OUE*02 N/SU-M

.90'

MOVING SHOCK
1.1607E»02
1.0C37E*01
9.9904E*00
2.0G84E»01
3.3596E*00
l.3077E»00
1.1576E»00
8.057<,e-01
8.555BE»00

5.8431E-11
2.722BE-01
5.7132E-1'.
6.<rl33E-01
1.0060E-13
1.3996E-12
a.6386E-C2
2.6559E-29
0.

PI = 2.00S»02 N/SU-M
XH2 =

P
T
kHO
H
A

S
I
GAME
U

S P E C I E S

E-
H

*2
_
2*
£

E*
F»»

.90

MOVING SHOCK
l.3723E*o:
1.0462E*D1
1.08olE*OL
2.3431S»01
3.1931E»01
1 ,3475E*00
1.2078E«00
8.0692E-01
9. 3498E+00

1.6334E-1C
3.4404F-01
1.79<.9E-10
5.7316E-01
3.7790E-13
4.2312E-12
d.2 798E-02
2.8290E-2B
1.

, US1 = 1.20E»0* M/SEC
XHE * .10

STANDING SHOCK
9.6365E«02
1.2772E«Ol
5.5351E»01
3.5187E*31
3.7929E»00
1.3868E»00
1.363CE»00
8.2633E-01

REFLECTED SHOCK
1.33QOE»03
1.3576E»01
6.7607E»01
«.1109E»Ol
<i.0527E»00
1.4336E»00
l.**90£*00
8.3491E-01

K5<i66E«00 1.4826E»00

- MOLE FRACTIONS

1.0626E-08 3.5459E-08
5.3265E-01 6.1975E-01
I.OJISE-OS
3.9398E-01
8.7553E-H
3.9*63E-10
7.3367E-02
2.0805E-23
l.7*70E-84

, US1 = 1.30E*
XrtE * .10

STANDING SI-OCK
1.2".9*E«03
1.3560E»01
6.32*7E»Ol
<,. 1526E»01
<..0612E»00
1.4«23E«00
l.<t568E»00
8.3<i89E-01
1.6081E«00

MOLE F R A C T I O N S

3.5819E-08
6.27UE-01
3.4915E-08
3.0<.22E-01
3.*035E-10
1.2<.«2E-09
6.8643E-02
3.6105E-22
4.427«E-79

3.*531E-08
3.112<.E-Ol
3.522*E-10
1.2802E-09
6.9012E-02
3.8967E-22
1.4825E-80

0* M/SEC

REFLECTED SHOCK
1.7055E»03
l.*»95E»Ol
7.5673E»01
<..e326E»01
*.370CE*00
1.4937E»00
l.S548E«CO
8.4735E-01
1.5665E«00

1.2447E-07
7.136BE-01
1.2182E-07
2.2201E-01
1.3525E-09
*.0013E-09
6.4316E-02
8.2511E-21
U2277E-7*

PI = 2
XH2 =

P
T
RHU

. H
A
S
I
GAME
U

SPE C IE S

E-
H
H*
H2.
h-

H2»
HE
HE*
HE»«

PI - 2
XH2 =

P
T
KHO
H
A

S
I
GAME .
U

SPEC IE S

E-
H
H*
H2
H-
H2«
HE
hE»
HE»»

.DOE»02 N/SQ-N,

.90

MOVING SHOCK
1.6008E»02
1.0B71E»01
1.1600E»01
2.704<.E»01
3.3329E*00
1.3895E»00
1.26295*00
8.0905E-01
1.0139E»01

5.0883E-10
4.1637E-01
4.9891E--.0
5.0445E-01
1.2135E-12
K1138E-11
7.9182E-02

. 3.6831E-27
0.

. OOE»02 N/SU-M.

.90

MOVING SMOCK
l.B461E*02
l.I274E»01
1.237BE»01
3.3922E»01
3.479BE*00
1.433bE>00
l.3228E»00
B.1197E-01
1.0922E»01

1.2830E-09
4.8812E-01
1.2601E-09
4.3629E-01
3.4320Erl2
2.6399F-11
7.5594E-02
3.5511E-26
J.

US1 < 1.40E»04 M/SEC
XHE - .10

STANDING SHOCK
1.5730E»03
1.4421E«01
7.004SE«01
4.8360E*01
4.360SE*00
1.4997E»00
1.5573E*00
8.4669E-01
1.6903E»00

MOLE FRACTION?

1.1730E-07
7.1570E-01
1.U88E-07
2.2009E-01
1.204SE-09
3.6297E-09
6.4215E-02
6.6191E-21
3.6619E-75

US1 « 1.50E*
XHE = .10

STANDING SHOCK
1.9292E»03
1.5*34E«01

. 7.5211E»01
5.5675E»01
4.7106E*00
1.5582E.OO
1.6620E.OO
8.6S05E-01
1.8001E*00

MfJL E FR ACT IONS

4.0225E-07
7.9663E-01
3.9603E-07
1.4320E-01
4.1745E-09
1.0393E-08
6.0169E-02
1.3427E-19
3.7204E-70

REFLECTED SHOCK
2.13706*03
1.5614E*01
8.2072E«01
5.6246E*01
4.7531E»00
1.5560E.OO
1.6676E»00
8.6765E-O1
1.6823E*00

4.7L80E-07
8.0069E-01
4.6445E-07
1.3934E-01
5.1884E-09
1.2536E-08
5.9965E-02
2.0814E-19
3.6079E-69

04 M/SEC

REFLECTED SHOCK
2.6268E»03
l.7239E*01
8.5536E»01
6.4973E*01
5.2928E*00
1.6196E*00
l.7814F»00
9.1220E-01
1.8471E.OO

2.4576E-06
8.7729E-01
2.4355E-06
6.6570E-02
2.3849E-08
4.5961E-08
5.6135E-02
1.2094E-17
9.SD16E-63



TABLE I. -Continued

pj -200N/ i r i

pi = 2
XH2 =

p
T
RriO
H
A
S
i
GAME
U

S P E C I E S

E- '
H
K*

H2

h-
h2»
HE
HE*
HF»*

PI - 2
XH2 =

P
T
RHO
H
A

S
z
GAME •
U

S P E C I E S

F-
h
H*

h2
H-

H2*
HE
HE.
HE**

.006*02 N/SO-M,

.VO

MOVING SHOCK
2.10806*02
1.1677E»01
1.30136*01 '
3.5066E*01
3.6350E»00
1.4794E*00
1.38736*00
B.1568E-01
1.1700E*Ol

•2.9930E-09
5.5835E-01
?. 94416-09

••" 3.6956E-01
S.7598E-12
5.76BaE-ll .
7.2082E-02
2.46986-25
1.1670E-91

.005*02 N/SUrM,

.90

MOVING SHOCK .
2.38636*02
I. 20936*01
1 .35536*01
3.9476E»01
3.d005E*00
1.5269E*00
1. ".5606*00
8.2031E-01
1.2*726*01

6.69896-09"
a. 26376-01 v

6.60036-09
3.04946-01
2.09786-11
1.19546-10
6.86816-02
1.4826E-24
6.37416-88

US1 - 1.60E*04 M/SEC
XHE = .10

STANDING SHOCK
2.3091E»03
1.6795E»01
7.7870E«01
6.3446E*01
5. 1683E«00
1.6165E*00
1.76566*00
9.0080E-01
1.95776*00

MOLE FR ACT IONS

' 1.6858E-06
. • IJ.6721E-01

1.66S2E-06
7.6148E-02
1.584 IE-OS
3. 23346-08
5.'6639E-02
4.3989E-18
1.0729E-64

REFLECTED SHOCK
3.2030E.03
2.0764E*01

• 8.23596*01
7.52076*01
6.404TE»00
1.68496*00
1.87306*00
1.05476*00
2.1926E*no

3.85256-05
9.32086-01
3.8430E-05

•'- 1.44536-02
2.2826E-07
3.23666-07
5.33906-02
1.14636-14
5.60966-52

US1 = 1.70E»04 H/SEC
XHE = .10

STANDING SHOCK
2.68936*03
1.90926*01
7.6071E*01
7.16016*01
5.92596*00
1.67256*00
1.85176*00
9.9331E-01
2.22426*00

MOL E FR ACT IONS

1.2400E-05
9.1987E-01
1.234SE-05

• 2.60996-02
8.4941E-08
1.35'!6E-07
5.4005E-02
6.1986E-16
2.7334E-57

REFLECTED SHOCK
3.90246*03
2.82606*01
7.26876*01
8.7811E*01
7.6989E»00
1.74596*00
1.89986*00
1.10406*00
2.84836*00

1.48336-03
9.42786-01
1.4828E-03
1.60616-03
3.4580E-06
3.89846-06
5.2638E-02
9. 76486-11
7.9160E-38

PI - 2
XH2 =

•.

P
T
KHO
H
A
S
z
GAME
U

SPECI6S

6- '.
H

H*

H2
H-

H2*
HE
HE*
HE»»

PI =• 2
XH2 =

P
T
RHU
H
A

S
I
GAME
U

SP6C 16 S

E- . . .
H
H*

H2
H-
H2»

HE
HE*
HE»«

.006*02 N/Sg-M,

.90

MOVING SHOCK
2.68076*02
1.2S36E*01
1.39896*01
4.415QE*01
3.97926*00
1.57576*00
1.52866*00

' 8.26276-01
1.3239E»01

1.4900E-08
6.9163E-01
1.4708E-08

' 2.42956-01
4.8631E-11
2.4069E-10
6.5419E-02
•J.1698E-24
2.91046-84

.006*02 N/SQ-M,

.90

MOVING SHOCK
2.99086*02
1.3027E»01
1.43086*01
4.9088E*01
4.1764E*00
1.62576*00
1.60466*00
8.34436-01
1.3998,6*01

3.4051E-08
7.5357E-01
J.3681E-08
1.84116-01
1.1260E-10

• 4.8213E-10
6.23226-02
6.6310E-23
4.7179E-81

US1 - 1.806*04 M/SEC
XHE » .10

STANDING SHOCK
3.02866*03
2.33636*01
6.85616*01
7.99756*01
7. 0389E»00
1.72216*00
1.89076*00
1.12166*00
2.70296*00

MOL6 FRACTIONS

1.88586-04
9.41656-01
1.88416-04
5.08156-03.
6.80436-07
8.52C06-07
5.2889E-02
5.3359E-13
4.6477E-46

US1 * 1.906*
XHE • .10

STANDING SHOCK
3.33616*03
2.86626*01
6. 1 1'81E*01
8.85906*01
7.72346*00
1.76346*00
1.90126*00
1.09396*00
3.2796E*00

MOLE FR ACT IONS

1.8732E-03
9.4241E-01
1.8727E-03
1.24236-03
3.54226-06
3.9784E-06
5.2599E-02
1.5399E-10
4.08726-37

R6FLECT60 SHOCK
4.61776*03
3.48566*01
.90466*01
.00526*02
.12966*00
.79146*00
.91866*00
.88236-01

3.36226*00

1.0228E-02
9.2669E-01
1.0226E-02
5. 07 02 E- 04
1.35126-05

'1.51776-05
5.21216-02
1.16896-08
2.86556-30

04 M/SEC

REFL6CT6D SHOCK
5.29866*03
3.92766*01
6.92176*01
1.12666*02
8.42886*00
1.82826*00
1.9490E*00
9.2806E-O1
3.64656*00

2.54846-02
8.97386-01
2 = 54806-02
2.90386-04
2.S2626-OS
2.95266-05
5.13076-02
1.16736-07
1.19576-26

75



TABLE I. -Continued

• 200 N/m

PI • 2
XH2 - "

p
i '• :'.'-
RHU , .^'
M '"
A : ' ' . .
S . ' . ' . '
i
GAME ' •'
U , "

c UL r T c C'>KC I. 1 e b

c— • . '
M . .
H»' .' , -7
H2 .
(-- .
H2*
HE , ' . : :
HE* ; . ;
HE**' ' . •;

.005*02 N/SU-M.
• 90 - . ' '

HO/INC SHOCK
' 3.3l5Bc*Oi .
' 1.36J6E»01

!.4482E»01
" 5V4293E*31 '
' ''*.*C33E»C5
. .!.6765£*30 "
- 1.6828E*01 '

8.463iE-Oi '
' 'l.'4748£*01,.

, B.3753F-38
8.1153E-01

•'. ' J.3031E-08
1.2V05E-01

' 2.6«6E-10
••>.9149E-10

1 5.9423E-02
..' O.U-33E-22
. 4.49906-78 :

US1 « 2.0CE»04 M/SEC
XHE = .10 - "

STANDING SHOCK REFLECTED SHOCK
' 3.6611E»C3

3.3472E*Ol
5.7137E»01 •'

. 9.7719E»01
8.0192E*00
1. 7992E*00

' • 1.91436*00
1;3036E»00
3. 728S£«00

MIII P PPArTiriKitnULt rKALl lUid

S.1079E-03
9.3122E-31'
8.0068E-03
5.1070E-0*
9.6S'i3E-06
1.C767E-05
5^2238E-02

" 5.5CSSE-09
1.56«8E-31

-5.9*83E»03
.*.Z597E»01
. 7.0283E*01
l.2*85E*02

• 8.7300£»CO
l.862««00
1.9«68F»00
9.'0351E-31
3.8*08E»CC

. *.3953E-C2
8.6M9E-01
*.39**E-02
2.0284E-04

' 3.616*E-05
*.*062E-05.
5.0331E-02
«.78*6E-07
2.020*E-2*

PI « 2.00EO2 N/SO-Mi
XH2 = .SO '

USl = 2.lOt.04 M/SEC
XHE - :to

p .. :
T .
KHli . .
H
A . .'
S " ..
i . '. :•

GAME ' .
U • ' 4

SPC C I E S

E- . .
h ,
h*
H2. • " . /
h-
H2»... . , s
t-.f - ' '• •
Ht* . .
hF»* , .'\ .

MOVING SHOCK
3.6541E»02

-'..4359E*0!
1.4453E*01

, 5.97516*0:
4.6885E*00 .
1. ?27H*0'? '.

.1.761! E*OJ
8.6920F.-01
l.*5483£*0i.

. 2.4502E-0'
1.6435E-0'.
2.4352E-37

•. ' 7.88676-02 ,
7.2)016-10

' 2.2248E-09
5.67826-02

" <.3U9SIE-21
. 1.0174E-74

STANDING SHOCK
3.9877£»03
3. 7266E*C1
5.52746*01
V. 07406*02 .

• 8.2466E*00
1.8325E*00

. ' 1.9369E»00
9.425CE-C1
4.0397E«00

• MULE FRACT IONS

1.9394E-U2
• .9.0925E-01
. 1.9392E-02

'• 2.9943E-04
1.7366E-05

. . 1. 98865-05.
5.1628E-02
4.7886E-08

. • 1.78S3E-28

REFLECTED SHOCK
6.51756*03
4.5247E*01
7.1012E*01
1.3699E»02
9.02016*00 ..

. .1.89546*00
.2.0Z84E*00
8.8649E-01

.1.95276*00 :

. . 6.3528E-OZ.
8.Z340E-01
6.3515E-OZ
1.5416E-04

. • 4.5197E-05
5.7182E-05.
4.9298E-02
1.2720E-06
7.37676-23

PI = 2
XH2 =

p ' ''
T . •
SHO
H . . '
A '" *
S
1 .'"•"
GAME '
U -.

SPEC IE!

t-.. .
H '. '
H*
H2
h-
t-2*
HE
HE*
HE** .

PI = 2
XH2 =

P
I
HU

••

A M E " -
U " ''.

SPECJE S

E- .
h
H*' . ..
HZ '.- '
h- ., '
H2»
HE
"t*
hE»*

.006*02 N/SU-M

.90"

MOVING .SHOCK
*.001*E*02
1.5529E*01 '

"'l.*050E»01
-6.5<.62E»01
5.12606*00

'l.7779E«00
"M.83'HE»00
"9.2201E-OI
' l-.6188E»01 .'

1.0468E-06
' 9.0952E-01
' 1.0*31E-06
*3.595«E-02
2.5066E-09
6.217*E-09
5.*524E-02
3.2675E-19
2.8<.72E-69

.OOE*02 N/SQ-M

.9C

MCl/INli SHOCK.
•' «.3*5SE*02

1.7725E»01
-l.3025E*01
7.1396E»01

.'5.9331E*00 .
;i.8241E*OG .
1.882'.E*00
1.0550E*OC

' 1.6820!=*01 .

9.7878E-06
. 9.3751E-01

9.7753E-06
' 9.3432E-03

'. .*956E-08
2.7451E-08

' '5.312 3E-02
8.4*90E-17
1.6*466-60

. USl = 2.20E*
XHE - .10

STANDING SHOCK
4.2485E«03
*. 02576*01 '
5.3679E*Ol

. 1.1755E»02
' 8.4864E*00 '

I'. 8660E*00
1.9672E*00
9.0972E-01

* *'. 2277E»OC

~ HOLE FRACTIONS
> - . '- •

. . 3.4424E-02
.8.8007E-01
3.4420E-02

•"2.0198E-OA
;2.*68SE-05
..2.92HE-05'

5.0832E-02
' 2.C43SE-07

3.8117E-26

04 M/SEC

REFLECTED SHOCK
• 6.9099E»03

*.7458E«01
'7;0229E»01

": l.4928E*02
' 9.2963E»00

1.9295E*00
' 2.0732E»00

8.7834E-01
4.0435E»00

8.3741E-02
7.8406E-01
8.3722E-02
1.2029E-04

-5.176ZE-05
6.7722E-05
4.8231E-02
2.6707E-06
1.0486E-21

, USl - 2.30E*04 M/SEC
XHE = .10'

STANDING. SHOCK
4. 3050E*03
V.2592E*01
5.0482E»Ol.
l.2774E»02
8.7142E*00

' 1.9015E*00 .
2.0021E«00
8.905CE-01

- 4.3333E«00

- MOLE FRACT IONS

5.H94E-02
' ' 8.4746E-01

5.1186E-02
1.4214E-04
3.0000E-05
3.6S52E-OS

. 4.9946E-OZ
' 5.6151E-OT
" :.8008E-24

REFLECTED SHOCK
6.<188E*O3
4.9182E*01

. 6.6384E*Ol
. . 'l.6116E*02 I

. ! 9.5395E»00
1.9661E*00
2.1191E«00

. 8.7315E-01
4.1000E»00

1.0357E-01
7.4547E-01
•1.0355E-01
9.3590E-OS
5.4505E-05
7.327»E-05

:. 4.7185E-02
4. 6571 E- 06
7.6Z75E-21

76



TABLE I. -Continued

p • 200 N/ m •

PI = 2.
XH2 = .

T ' "'.

KHU •

H '• •
A
i .
i
GAME
U

S P E C I E S

H ' .' '
H* ^

f . 2 " . . .

H-
H2*'

Hf.
HE*

PI = ?.
XH> = .

P
T .
RHJ ' '

H \ ', :

A ' ;•'
S
Z
OAME
U

S PE C I E S

'• •
h*

^2 '
h-

>-2* '. '
fr*E

hL».
n£»»

005*02 N/Sg-M.
9J

MOVING SHOCK

2.140uE*01
1. 152:8E *01
7. 7525E*01
6.8177E*00
1.86496*00
1. 89 71 E* 00
1.1449E»00 .
1.7363c*01

.' J.4532E-0!
1.5325E-04

i.t598E-03
. ' 1.1S79E-07

l.t«,03E-0'7 .
." 5.27116-02"

d.!077E-:4 .
•(.4309E-50

. JOE'*C2 N/SU-M,
,4C

MOVING SHOCK
5.0238E*02
2 • S474c *OI
1.0371E*01
8.38876*01

'7.3109E»DO
1 . d995E *OC
1.90- 7E*00
1.1033t*00

1.3127E-03
9 .4435=-Cl

' 1.31266-03
4.3321E-04
5.7252E-07
6. ?4!>3fc-u7

5.2585E-02
.1.O640E-1 1
J.6361E-41

US1 = 2.40E»04 M/SEC
XHE - .10

STANDING' SHOCK
4.' 1 502E*03

4.5858E»01
l .3777E*02

.' 8.9208E*00
t.9393E*00
2.040CE*00
8.79325-01
4.36C3E»00

6.8768E-02
8.1328E-01
It. 87596-02
i. . 0442E-04

. . 3.2750E-05'
•*;09C7E-05
4.9019E-02
1.14S6E— 06
3.51626-23

REFLECTED SHOCK
1 6. 55296*03

5.04546*01
5.99926*01
1.7238E*02

. 9.7456E»00
2.00496*00
2.1649E*00
8.6951E-01
4.12436*00

1.2252E-01
7.0859E-01
1.2250E-01

'7.2035E-05
. 5.3602E-05

7.35516-05
4.6184E-02
7.0600E-06
3.2304E-20

US1 = 2.50E«04 M/SEC
XHE ' .10

STANDING ShOCK
4.0502E«03
4.5919E*0'
4.23976*01
1 . 48096*02
9.1287E*00
1.97576*00
2.08056*00

. 8.72316-01
4.38126*03

P. J L t HR AC T I ON S

3.68636-02 '
7. 78C6E-01

' d. 68516-02
J.1138E-05
3.464C6-05

" 4.4271E-05
4 . b064E-02
2 . 05946-06

'• ' 2.761EE-22

R E F L E C T E D SHOCK
6.28946*03
5.16426*01
5.50526*01
!.8385E*02
9.95356*00
2.04256*00
2.2123E*00
8.6718E-01

• 4.1476E*00

1.4128E-01
6.7208E-CI
1.41256-01'
5.65586-05'

' 5.2336E-05
'7.3217E-05
4.5192E-02
1.0204E-05

'1.1694F-19

PI =• 2
XH2 «

P i'
T .
KHO . . .
H "r

A
S
I . .'
GAME
U

SPEC IE S

E-., . .,
H '.' , \
H* " '*'
H2
H-
H2»'

hE' '
HE*.. ' .
hE* +

PI = 2
XH2 =

P , .'
T
KHO
H . '." .
4 '
S
I •"
GAME ;
U '"

SPEC IE S

L-
r* .
>-»
t-2
h-
H2»' ' • '
HE' •"•
nc*
HC»»

.OOE*02 N/SU-M

.90

.MUVING SHOCK
5.'3949E*02
2.9104E»01 ' '
9.7050E*00 .
9.0536E*01 '

.7.'5071E»00
1.9297E»00
1.9100E»00, '
l'.3138E»00
1.848CE»OL'

5.4030E-03
. 9.3665E-01
'. '|>.4028E-C3

'1.8016E-04
' 1.5600E-06

. 1.7469E-06
- 5.2357E-02

5.5131E-10
8.82SOE-36

.OOE»02 N/SUrM

.90

MUVING SHOCK
». 7946E»02
3.2004E»01
9.'4045E*00

" 1>.7485E*01
' 7.6365E»00

V.9574E«00
r.9252E»00

' 9'.'4647E-01
1.9H6E»01

1.3204E-02
• '9.2154E-01
' •l'.32J4E-02

1.0309E-C4
2.9025E-J6
3.2254E-06
5.'.942E-02
5.102BE-09
2.8968E-32

t US1 « 2.60E»04 M/SEC •'
XHE = .10

STANDING SHOCK
'. 4.1093E»03 .

4.7471E*Ol
' 4.0746E»01

1.5923E*02.
9.3560E*00
2.0099E»00

. 2.1245E»00
8.6796E-01 '

' 4.4100E*00

— MO L.E FR ACT I ONS.

1.0578E-01
7.4124E-01
1.05766-01
6.3859E-05

. . 3.6727E-05
.4.8064E-05
4.7067E-02

', . -3.4S13E-06.
' 1.8496E-21

i US I = 2.70E*
XHE = .10

'STANDING SHOCK
4. 3075E»03
4.9Q50E*01
4.0435E»01

' 1.71196*02
9.6017E.OO '
2.0423E«00
2.1718E«00
8.6544E-01

' - 4 . 4 5 8 3 E 4 0 Q

~ MOLE FRACT IONS

U2525E-01
7.0332E-01"
1.2523E-01
5.2451E-05
3.9044E-05
5.2382E-05

:4.6039E-02
'.' '' 5.6903E-06

1.099CE-20'

REFLECTED SHOCK
6.2905E»03
5.2954E»Ot
5.24886*01 '
1.9636E»02
1.01886*01

' 2.07836*00
2.26326*00 '
8.65996-01
4. 18666*00

1.6060E-01
6'.3*49E-01
1.6056E-01

. '4.. 55746-05
5.1953E-05
7.4269E-05
4.4171E-02
1.47*5E-05
4.3280E-19

04 M/SEC

REFLECTED SHOCK
6.52096*03
5.4404E.01
5.1714E*01
2.1004E»02 '
1.04486*01
2.'1125E*00

' 2.31776*00
8. 65746-01
4;2443E*00

1.8035E-01
5.9604E-01
1.8030E-01

' '3.7452E-05
5.22406-05
7.65016-05
4.31246-02
2.1352E-05

- -1.66736-18
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TABLE (..-Continued.

200 N/ m

PI - 2.00E»02 N/Su-M.
XH2 = ' .90

us: = 2.aoE*C4 M/SEC
XHE = '.10

P
T
RhO
H
A
S .
2
(iAMr
U

S P E C I E S

l-
r>

h*
M2
--
1-2*
HE
ME*
"E»*

PI = 2.
XH2 = .

P
r
khf;
ri
A

S
z
liAMC .
U

SPEC IPS

t-
H
»•»

n2
^~
*-2« .
HC

i-e»
rt t»

MOVING SHOCK
6.2244E»02
3.4315t»0l
•i.3195E*00
1.0474E»02
7.7a&7E»00
l.V83UF*00
i. 94646* 00
9.0782E-01
!. 98036*01

2.3897E-02
9.0075E-01
2.3897E-02
7.0482E-06
*.3i82E-06
^.eaj<rE-ot •
5.1378E-02
2.2345E-08
o.484iE-30

UOE>02 N/SU-Hi
4C

MOVING SHOCK
6.67»7E*02
3.622te»0.
S. 3498E«OC
i. 12291 »02
7. 9545E*00
2.0095E»00
1.97186»OJ
a. j58uf:-o'
2.0518E*01

J.64abE-02
d.76i5E-0]
3.6483E-02
5.3-J86ErO;
5.799aE-}6 '
6.5UO-'E-C6
b.0714E-0:
6.8il*lE-08
J.4050E-2B

STANDING SHOCK REFLECTED SHOCK
4.6U5E»03
5.C668E«01
4.0994E«01
1.8406E*02
9. 8651E*CO
2.074CE«00
2.2226E*00
8.6420E-01
4.5052E»00

MOL E F R ACT ION S —•

'..4524E-01
6.6440E-01
1.4522E-01
<..3850E-05
4.1424E-05'
5.7040E-05

' '4.4984E-02'
9.0099E-06

1 5.9368E-20

US1 = 2.90E«04
XHE = .10

6.9198E»03
5.5969E»ol
5.2034E»01
2.2485E»02
1.0733E*01
2.1463E*00
2.3761E*00
8.6624E-01
4.3164E*00

2.0047E-01
5.5686E-01
2.00416-01
3.10516-05
5.2715E-05
7.9242E-05
4. 20 55 E -02
3.0889E-05
6.4511E-18

M/SEC

S T A N D I N G ShOCK REFLECTED SHOCK
' 4.9949E>03

5.228tE*01
4.1972E»01
1.97636*02
1.01396*01
2. ' .054E*00
2.2761E»00 '
8.6385E-01
4.5744E«00

1.6532E-01 •
6.2531E-0! .
1.6529E-01
J .6963E-05
4.3539E-05
6.155SE-05
4.3922?-or
1.38136-05
?. .89S5E-19

7.4304E*03
5. 7602E»01
5.2923E*01
2.4060E»02
1. 10356 »01
2.iaaoE*oo'
2.4374E*00
8.6732E-01 '
4.39S1E»00

2.2059E-01
5.1770E-01
2.2052E-01
2.5786E-0? '
5.2949E-05
8.1809C-05
4.0983E-02
4.4309E-05
2.4443E-17

PI ' 2
XH2 •

P
I

RhO
H
A

S .
Z
GA.1E..
u ..."

SPEC I ES

t-
h . . '•

k*
fi
H- '

H2*
HE
HE*
HE * * '

PI ' 2,
XH2 =

P
T
RMD
H
4

S
/ ' '
GAME
0 .

S P E C I E S

E-
H '
h* !
>-2 .
h-
H2*

HE
l-[ •
r£».

.OOE»02 N/SO.-M

.90

MOVING SHOCK
7.1551E»02
3.78725*01
9.4439E»00
1.2013E*02
8.1309E»00
2.0349E»00

. 2.0005£»00
8.7260E-01
2.1251E»01

5.0294E-02
d.4937E-01
5id293E-02
4.2278E-05
7.L7*1E^06

.' tl.2e>19E-06
4.99S7E-C2
1.5B79E-07
7.6162E-27

,JOE»02 N/SU-M,
,-<0

MUVIN& SHOCK
B.16V3F»02

. <r.0665E»01
9.7277E»Ol)

. 1.366<.E»0?
' 8.<,9J2E»OU.
' 2.0d5JE«00

2.0652E»00
a.SaSAE-Ol

' 2.27bOt»0!

•d.OOUE-02
7.91SIE-01

•H.OJ09E-02
2.9340E-Oi
•*.6393E-Oe

•1.1455E-05
•..8-.22E-02
5.6770E-0'
.i.lSOOt— 25 '

t US1 - i.OOE»04
XHE = .10

M/SEC

STANUINC ShOCK REFLECTED SHOCK
5.<.285E«03
5.3902E.01
4.3188E»01
2.1184E*02
1.0<.22E«01
2.1367E.OO

• 2.3319E»00
8.6416E-01
4.6511E»00

- MOLE FRACTIONS ~~

1.8532E-01
• 5;8638E-01

1.8527E-01 .
3.1304E-OS
*.52*9E.-05
6.5712E-05..
<..2863E-02
2.0596E-05
L.2781E-18 .

r US1 - 3.20EtO<.
XHF = .10

8.0239E»03
5.S28»E»01
5.4110E»01
2.5716E*02
1.1351E»01

. 2.2138E»00
2.5013E»00
8.6892E-01
<..<i901E«00

2.4051E-01
*.7894E-01

.. 2.*0«E-01
2.1348E-05
5.2722E-05
8.3797E-05
3.99166-02
6.2915E-05
8.92*8E-17

M/SEC

STANDING SHOCK REFLECTED SHOCK
6.4300E»03
5.7136E»01
<.. 59366*01
2.4208E«02
1.1012E«01
2.1<>98E<00
2.449SE«00
8.6630E-01
4.d229E*00

MOLfc F R A C T I O N S —

2.2456E-01
. ?.09S9E-01

2.2*«9E-01
2.2343E-05
4.7127E-05
7.2246E-05
4.0775E-02
».2857E-05
1.9524E-17

. 9.«098E»03
6.2T9QE«01
5.665«.E»01

. 2.9260E.02
: 1.20246*01
2.2820E*00
2.63J9E«00
8.7356E-01
4.6942E*00

2.7929E-01
4.03506-01
2.7913E-01
1.42936-05

' 5.0505E-05
8.5146E-05
3.7814E-02
1.23716-04
1.0787E-15
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TABLE I. -Continued

p. • 200 N/ m

PI = 2
XH2 -

p
T

RHO .
H :
A
s •
i
GA.1E
U '

S P E C I E S

E- . '
H
H* :

H2 .
h-
H2*
HE
HE*
HE**

PI = 2
XH2 =

P
1
KH<]

H
A • -'

s
i
CAME
U

SPEC 1 f S

E-
H
hi-
fi!
n—
H2*
HE

HE*
HE**

.00?*0i N/SCI-M

.'JO

MOVINii SHOCK
•a.2526E»02
«.3052E*01

,1.0056E*0:
l.5*22F*02

•8.8599E»00
2.1364E*00
2.13726*00
8.5312E-01
2.4255E»01

1.1104E-01
'.3108E-01
1.1104E-01
2.1625E-05
1.1658E-95
1.4296E-05
4.6788E-D2
1.4718E-06
2.7288E-23

. 005*02 N/SsJ-M

.90

MOVING' SHOCK
• l.0409E»03- '

< i.5235E»0:
1.0393E»01

- l.7288E»02
' 9J2312E»00

:2.1879E»00
2.2155EfOO
8.50855-OL
2."S774E*o: '

1.4244E-OI
b.b-iV.f-ai
l.'i2*<.E-OI'
1.6367E-05
1.3237E-J5
1.67C2E-05
•i.5133E-02
3.1dl9E-C6
•V.7270E-22

, US1 = 3.*OE»
XHE = .10

STANDING SHOCK
7.5632E»03

' 6.03756*01
4.866<iE«01
2.74336*02
1.16286*01
2.263*6*00
2.5742E«00
8.70026-01
5.0176E*00

— HO LE F R A C T I ON S

2.62COE-01
«.3713E-01
2.6188E-01
1.56*06-05
4.666SE-05

; 7. 55526-05
3.876*6-02
8.3222E-05
2.2850E-16

C* M/SEC

R E F L E C T E D SHOCK
1.09956*0*
6.6*926*01
5.95*3E*01
3.30696*02
1.27*96*01
2.35116*00
2.7771E*00
8.802*6-01
*. 92766*00

3.15926-01
3.3228E-01
3.15656-01
9.119S6-06
*. 58116-05
8.21*36-05

.3.57726-02
2.37396-0*
1.1677F-1*

, US1 = 3.60E*0* H/SEC
XHE = .10

SIANUING SHOCK
• '8.82*76*03

6.37096*01
'5.122PE»01
3.087*6*02
1.2281E»01
2.3278E*CO
2.70*3E»00
8.753*6-01
5.23626*00

- HU Lt FRACT.I ON S

2.97516-01
1.68C5E-01
2.9733E-01
'..05576-05
*.3957E-05
7.52556-05
3.68226-02
1.55566-0*
?.28*OE-15

R 6 F L E C T E D SHOCK
1.27786*0*
7.05366*01
6.19506*01
3.71716*02
1.35*6E*01
2.*212E*00
2.92435*00
8.89596-01
5.1958E*00

3.50366-01
2.65*6E-01
3.*»87E-01
5.39586-06
3.89*86-05
7.45956-05
3.37396-02
*. 56656-0*
1.23836-13

PI = 2
XH2 =

• P
T
RHO
h '
A

S
i
bAME
U

S P E.C 1 6 S

E-
H ' '
h*
H2" '
H-
H2*
Ht'

HE*
hE»*

PI = 2
XH2 =

P
T
RHO
H
A
S .
I

GAME
U

SPFC IES

t-
h

H* ,
H2-
h- .

h2»
HE
HE*
HE**

.006*02 N/SQ-M,

.90

MOVING SHOCK
•1.163*E»03
*.7212E*Ol

• 1.0718E*01
1.9262E*02
9.608*E*00
2.2*0*E*00
2.2991E»00
8.505*E-01
2.7293E*01

1.7363S-01
6.09216-01
1.7362E-01
1.250*6-05
l.*271E-05

1 1.860*6-05
*.3*89E-02
0.1329E-06
5.39196-21

.oot»o2 N/SU-H,

.90

MOVING SHOCK
1.2926E*03
*.9128E*01 .
1.1020E*Ol .
2.13*25*02
9.9935E*00
2.2937E»00
2.3876E*00
8.5143E-01 .
2.8811E*01

2.0424E-01
S.*960E-01
2.0*23E-Ol
V.5*75E-06
l.*855E-05
1.9957E-05
4.18726-02
1.0951E-05
4.6372E-20

US1 " 3.80E*
XHE « .10

STANDING SHOCK
1.0190E*0*
6.7198E*01
5.3*17E«01
3.*510E*02
1.2975E«01
2.39286*00
2.83876*00
8.82506-01
5.48366*00

MO Li E PR ACT IONS

3.30766-01
3.0345E-01
3.30**E-01
6.7713E-06
3.92386-05
7.11786-05
3.*9*26-02
2.85126-0*
2.0687E-1*

0* M/S6C

R6FL.ECT60 SHOCK
l.*738E*0*
7.5088E*01
6.38266*01
*. 156 16*02
l.**37E*01
2.*920E*00
3.07516*00
9.02656-01
5.505*6*00

3.82206-01
2.03916-01
3.81276-01
2.86926-06
3.05586-05
6.28706-05
3.16206-02
8.98876-0*
1.38156-12

US1 = 4.006*0* H/S6C
XHE = .10

STANDING SHOCK
1.16*56*04
7.09506*01
5.51526*01
3.83386*02
1.37246*01
2.45826*00
2.97596*00
8. 92076-01
5.76336*00

MOLE F R A C T I ON S

3.6160E-01
2.4365E-01
3.610*6-01
4.0*9*6-06
3.29816-05
6.358*6-05
3.30816-02
5.22576-0*
1.82056-13

R6FLECTEO SHOCK
1.68756*0*
8.0*68E*01
6.4993E»01
*. 62756*02
1.5*626*01
2.563*E*00
3.2267E»00
9.2083E-01
5.88126*00

4.11206-01
l.*8*16-01
4.09326-01
1.3063E-06
2.158*6-05
4.6080E-05
2.91366-02
1.8558E-03
1.79156-11
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TABLE I. -Continued

200 N/ m

PI - 2.00£»02 N/SO-Mi
Xh2 = .90

US1 * 4.2CE*0* M/SEC
XHE = .10

PI = 2.00E'»02 N/SO-M,
XH2 = .tO

US! - «.60E»0* H/SEC
XHE = .10

p .
.T ;
RHO
H , . •
A
S.
z' • ;
GAME.,. '
U -' .

SPE C I E S

c- .
r- . .
h*
1-2. - ,.
H-

n2».
HE. '
HF* ... ' .
hFt*» .

PI = 2.
XHi = .

P ,
T
RHU .
p.

A •

S. • ' •
Z
GA.MS .
U . "

SPEC 1 E S

E-
H ,.

h* • .

*•• 2 • " •

h-

t-2* •
HE . . :• .
HE* - -
l-E*»

MOVING SHOCK -
1 • *28*E *03

, 5.0995E»Ol
1.1292£»0'.
2.35286*02

' ).0389f *0\ .
2.3*806*00

' 2.4B05£»00
8.53226-01

,.3.0324£*0l

4.9158E-01
" ,2.3*02E-01

7.2338E-06
I ,*97d--C5
2.0735E-05 .

'*.029*E-02J

1.8557E-05
3.2603E-19

005*02 N/SU-M
9 0 . .

MOVING SHOCK
1.57076*03
5. 28*5? *01
1.15326*01
2.58216*0.?
1.07966*01
2.*031£*00
2.577*6*00

.8.55756-0'
3.18326*01

2.6286E-01

. 2l&282E-:>l
•5.4049E-G6
1.4667E-D5
2.0932E-05

'.-3. 87686-02
• 3.035'5E-05
•2.0032E-18

STANDING SHOCK
. 1.3170E*0*
• 7.5105E*01

5.6317E*01
*.2352E»02
1 . 45* 7E*C 1
2.523*E»00
3.1136E»00
9.0*88E-01
6.C872E»00

3.89£3E-01
1.891*E-01
3.8883E-01
2.2039E-06

'. ' 2.581*E-05
; 5.3117E-05
. . " 3 ^ 1 1 *2E-02

9.7* 7*E-0*
: 1.6552E-12

i US1 = *.*OE»i
XHE = .10

STANDING ShOCK
l.*7*3E»0«
7.9870E»01
5.6819E»Ol
*. 65* 2E*02
1.5*66E»Ol
2.588CE*00
3.2*87E*00

. 9.2180E-0!
t.*67*E*00

" MOL E FR ACT I ONS

•..1520E-01
1.4046E-01
*.1330E-01

. 1.0583E-06
1.852AE-05
4.0902E-05
2.89C5E-02 .

• . . 1.87t*E-03
. ! .6575E-11

REFLECTED SHOCK
1.<9188E»04

. • 8.713*E*01
6.5290E*01
5.1339E»02
1.6662E*01
2.63*6E*00
3.3729E*00
9.**60E-01
6.3365E*00

1.0092E-01
*.3267E-01
*.8167E-07
1.3331E-05
3.2*12E-05
2.5621E-02

. *.0273E-03
2.9030E-10

0* M/SEC

REFLECTED SHOCK
2.1683E*0*
9.5673E*01
6.465*E»01
5.6799E*02
1.8067E*01
2.7051E»00
3.505*E*00
9.732BE-01
6.8963E*00

- 4.5800E-01
6.4052E-02
*.*9*OE-01
1.3857E-07

-7.1070E-06
. , 1.8863E-05

.1.9936E-02
8.5915E-03

. 5.693*E-09

P
T
KHO
H
A
S
Z
GAME
U

SPECIES

E-
h
H*
H2
H- •
H2»
hE '
HE*
hE**

PI = 2
XH2 =

P
T
RHJ
H
A
S
Z
GIMt
U

SPEC I E S

E-
H
h*
H2
H-
h2»
HE
W»
HE»t

MOVING SHOCK
1.7195E*03
5.*708E*01
1.1736E»01
2.8220E>02
1.1219E»01
2.*589E*00
2.6781E*CO
8.5903E-01
3.3333E»Ol

2.9057E-01
. 3.815*E-01
2.9052E-01
3.9593E-06
1.396*E-05
2.0553E-05
3.7291E-02
*.8551E-05
1.1190E-17

-JOE»02 N/S8-M,
.90

MOVING SHOCK
1.87*6E»03
5.66l*E*0\
1.1902E»01
3.0724E*02
1.1660E*01
2.5155E»OJ
2.7821E*00
8.6312E-01
3.*827E*01

3.1709E-01
3.2993E-CI
3.1701E-01
2.8246E-06
1.2915E-35
1.9626E-05
3.5867E-02
7.6T61E-05
5.9059E-17

STANDING SHOCK
1.6339E*0*
8.5481E*01
5.6624E*01
S.0899E«02
1.6492E»01
2.6510E*00
3.375fcE«00
9.4261E-01
6.918*E«00

MOLE FR ACT IONS

*.3716E-01
9.9727E-02
4.3344E-01
*.37«OE-07
1.2036E-05
2.8656E-05
2.5922E-02
3.7026E-03
1.8710E-10

US1 = 4.80E*
XHE = .10

STANDING SHOCK
1.7925E*0*
9.23C5E*01
5.563IE*01
5.5*11E*02
1.7645E«01
2.7130E*00
3.*908E*00
9.6629E-01
7.*570E»00

MOLE FR ACT IONS

4.5573E-01
6.7126E-02
*.*8*8E-01
1.5086E-07
6.99*5E-06
1.7977E-05
2.1409E-02
7.2377E-03
2.390*E-09

REFLECTED SHOCK
2. 4388E *0*
1.0698E*02
6.3016E*01
6.2T63E*02
1.985*E*01
2.77«3E»00
3.6175E«00
I .0185E*00
7.6250E*00

*.7*78E-01
3.8356E-02
^•5921 E-01
3.0349E-08
3.3164E-06
9.3726E-06
1.2078E-02

. 1.5566E-02
1.1958E-07

0* M/SEC

REFLECTED SHOCK
2.7332E»04
1.2295E»02
6.0088E»01
6.9350E*02
2.2306E«01
2.8*15E*00
3.6997E*00
1.0939E*00
8.5834E»00

2.1728E-02
4.6*79E-01
4.7232E-09
1.*119E-06
3.8640E-06
5.3863E-03
2.1641E-02
2.6327E-06

80



TABLE I. -Continued

200 N/ i

PI = 2
XH2 =

p
T
KHCT
H .

A • . >

s
i
GAME
u

S PE C I E S

E- • '
H •
H* -

ri2
h-
H?»
HE; •
HE*
Hi:**

PI = 2
XH2 -

P
T . . •

Kllu
H
A •

S
L

GAME

U

SPt C Its

L-.
h '
h*
Hi.
h-
H2*
HE
HE *
HE **

.006*0! N/S'y-M,

.90

MOVING SHOCK
2.0359E*03
5.a596E*01 '
1.2027E»01
3. 3334E*02
1.21236*0' '
2 .5725E*00
2.8888E+00
8.68iiE-01
3.6312E»01

3.4231E-01'
.- 2.8086E-01

3.4218E-C1
1.9475E-36

.' 1.1579E-05
1.6192E-35
3.4495E-02
1.2113E-04
3.0473E-16

.OOE»02 N/SO-M,

.90

MOVING SHOCK
2.2035^*03
6.0706E*Ol

. 1.2107t*01
- 3.60505*02 •

i.26UE»01
. 2.6301E*00 .

2.9980E»30
,. .B.7<.6iE-01

3.7791F *0:

3.66J6E-01
. 2.3430E— Jl

3.6fc36E-31
L.2B22E-C6
1.0015E-05
1.6302E-05

. 3.3163E-02
1.9309E-0'i
1.5953E-15

US1 - 5.COE*04 H/SEC
XHE = .10

STANDING SHOCK
1.9<>72E*0«
1.00'i8E«02
5.*014E*Ol
6.0062E«02
1.8951E*Ol
2.7720E»00
3.5876E*00
9.9628E-01
8.C921E*00

MOLE F R A C T ICNS

A.70«1E-01
*.3909E-02
*.5779E-01
4.50S5E-08
3.7532E-06

' 1.029«E-05
1.5258E-02
1.2616E-02
2.93«'5E-08

REFLECTED SHOCK
• 3.0546E*OV

1.4<i91E*02
5.6279E»01
7.6690E*02
2.«964E*01
2.9047E»00
3.7A5*E»00 :

1.1<.82E»00
9.8319E*CO

*.9272E-01
1.2306E-02
4.6828E-01
5.9682E-10-
6.6475E-07
l.*207E-06
2.3l*3E-03

' 2.*332E-02'
5.2759E-05

US1 = 5.20E»0<. H/SEC
XHE = .10

STANDING SHCCK
2.0920E*04
1.1050E«02
S.1667E*01
6.4832E»02
2.0564E*01
2.8280E»OC
3.66<>2E*00
l.O*4«E*00
8.8766E«00

MOLE FRACTIONS

4.8147E-01
2.8112E-32
^.6312E-01
1.1583E-08
1.8956E-06
5.3769E-06
8.9«C6E-03
1.8350E-02
3 .2867E-07

REFLECTED SHOCK
. 3.3959E»0*

1.7115E»02
5.2640E»01
8.4676E*02

. 2.71*8E»01
2.9634E*00
3.7692E«00
1.1424E*00
1.1266E*01

*.9592E-01
7.5861E-03
4.6996E-01
8.9115E-11
3.9714E-07
5.6394E-07
1.2*1*E-03
2.4620E-02
6.6882E-0"!

PI .« 2.
XH2 » .

P
T
RHO
H
A "

S '
I
GAME
U

SPE C IE S

E-
h •
H»- ' '
H2
H- '
H2»
HE '
HE* '
HE**

PI « 2.
XH2 " .

P ''-
T ' <
Rhj
H • ' ' '
A •
s •
i f
GAME
U

SPEC IES

E- ' •' '
h
H* - '
M2 '
H- '" * '
H2.»-
HE . ' -
HE*
HE **

006*02 N/SU-M,
90

MOVING SHOCK
2.3765E»03 "
6.2995E»01

' 1.2137E*01
3.8869E»02 ' '
1.314UE.01
2.6878E*00
3'.1083E*00
8.8280E-01'
3.9250E.01

3.88756-01
1.9063E-01
3.8a<.3E-01
7.9584E-07
8.3019E-06 .
1.4041E-05
3.18586-02 .
3. 1*056-0',
8. 76276-15

03E«02 N/SO-M,
90

MOVING SHOCK
2.5552E«03
6.555*E»01
1.21106*01
*.1793E»02
1. J731E»01
2.7*54E*00
3.2la6E*00
8.9356E-01
«.0696E*01 .

4.0970E-01 '
1.5005E-01
<t.0916E-01
4.5611E-07
6.5250E-06
I.L514E-05

'3.0540E-02
5.28V6E-04
5.2978E-14

US1 - 5.40E*04 M/SEC
XHE = .10

STANDING SHOCK
. 2.22166*04

1.2279E*02
4.8683E*01
'6. 9iT7E»02
2.243»E»01

• 2.879;E«00
' 3.7164E»00

1.1029E*00
9.8126E»00

HOLE FRACT IONS

'4.8875E-01
1.7913E-02

.' 4.6642E-01

. 2.63C2E-09
^.SSTIE^OT

' .' 2.6053E-06
. ' '4.5833E-03

2.2321E-02
3.2435E-06

REFLECTED SHOCK
3.7220E»04
1.9522E»02
5.0313E«01
9.2578e»02
2.8422E*01

. 3.0121E*00
3.7894E*00
1.0919E*00
1.2450E*01

' 4.9861E-01
5.4546E-03
4.6955E-01
2.3239E-11
2.9296E-07
2.9420E-07
7.8037E-04
2. 21626-02
3.4464E-03

US1 = 5.60E»04 M/SEC
XHE * .10

STANDING SHOCK
2.3336E«0*
l.3777E«02 '
4.5U93E«01
7.4589E»02 '
2.4304E*01
2.9287E«00
3.7481E»00
1.144CE«OC
1.0893E«01

HOLE FRACT IONS

'4.9307E-01
.' 1.1520E-02 '

4.6872E-01
5.51566-10 '

'5.1143E-07 •
' • 1.2057E-06

2. 3589E-03
J.4253E-02
?.a591E-05

REFLECTED SHOCK
4.0277S *04
2.16206*02
4.8828E»01
1.0039E*03
2.9588E»Ol

' 3.0549E*00
3.8153E»00
1.0613E*00
1.3404E»01

' 5.0201E-01
4.3328E-03
*.6745E-01

' 9.0250E-12
2.3933E-OT
1.8639E-07
4.7322E-04
1.6913E-02
8.8237E-03
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TABLE I. -Continued

PT • 200 N/ m

PI = 2
XH2 =

p
T
KHJ
h
A

s
I
GAME
U

SHE C I E S

E-
H
H*

H2
H-

H2»
HE
hE*
HE**

.OOE»02 N/SU-M

.90

MOVING SHOCK
2.73906*03
6.8510E*01
1.2017E*Oi
4.4823E*02
1.43B6E»C1 .
2.8026E*00
3.32695*00
9. 07946-01
4.21206*01

4.28916-01
1.1305E-01
4.279TE-01
2.3464E-07
4.7865E-06
J.8618E-06
2.9123E-02
•y. 37906-04
3.7314E-13

• US1 = 5.806*04 X/SEC
XHE • .10

STANU1NG SHOCK
2.4273E»C4
1.53616*02
4.19636*01
7.956te*02
2. 58456.01
2.97256*30
3.76556*00
1.15486*00
1.20496*01

•• MO LE F R A C T I ON S

4.95426-01
7.9219E-03
4. 70106-01
1.3583E-10
3.20886-07
6.00256-07
1.4159E-03
2.49636-02
'..78276-04

REFLECTED SHOCK
4.31216*04
2.36666*02
4.74126*01
1.08316*03
3.12096*01
3.0955E.OO
3.84306*00
1.07096*00
1. 42736*01

5.05606-01
3.56106-03
4.64826-01
4.08046-12
1.99686-07
1.26836-07
2.4860E-04
1.07656-02
1.50086-02

PI = 2.006*02 N/SU-M,
XH2 - .90

US1 > 6.206*04 M/S6C
XHE > .10

PI • 2.JOE*02 N/SO-M.
XH2 = .90

US1 = 6.00E»04 H/SEC
XHE = .10

MOVING SHOCK STANDING SKOCK REFLECTED SHOCK
p
T
R K I
H
A
S
i
G A M E
U

SPEC IE S

l-
h
h*
h2
H-
H 2 »
HE
HE*
HE **

2.9272E»03
7.20d7E*01
1.1835E.OI
4. 79*7f*02
1.51436*01
2.85976*00
3.4312E»00
9.2706E-01
«. 35165.01

- 4.4627E-01
8.0103E-C2
4.444dE-01
1.C341E-C7
3. HI 76-06
6.25166-06
J.7354E-02
1.7dV7E-03
3. 33696-12

2.5024E*04
1.70086*02
3.89466*01
8.46296*02
2.73386*01
3.01426*00
3.77796*03
1.13786*00
1.31876»C1

MU LE F R f l C T l ON S

4.9708E-01
5.7327E-C3
4.7072E-01-
3.89626-11
2.22516-07
3.20S8E-07
9.4220E-04
2.4700E-02
a. 27716-04

4.57186*04
2.5924E.02
4.56196*01
1.16586*03
3.33326*01
3.13516*00
3.86586*00
1.10666*00
1.52166*01

5.08516-01
2.91216-03
4.62716-01
1.85506-12
1.62026-07
8.61886-08
1.07856-04
5.7205E-03
2.00406-02

p
T
SHO
h
A

S
I
GAME
U

SPECIES

E-
h
rt*
H2
K->
H2*
HE
HE*
HE**

PI = 2
Xh2 =

P
T
RHJ
h
A
S
i
GAME
U

SPEC i E s

E-
h
h*

H2
H-
h2*
HE
HE*
HE**

MOVING SHOCK
3.11926*03
7.6387E*01
1.1588E*01
5.U74E*02
1.5981E*01
2.9140E*00
3.5237E»00
9.4877E-01
4.4875E*01

4.6080E-01
5.35836-02
4.5723Er01
3.9116E-08
1.9330E-06
4.0363E-06
2.48J4E-02
3.5745E-03
3.6183E-11

.005*02 N/SO-H

.to

MOVING SHOCK
3.3146E*03

' 8.16586*01
1.1263E»31
5.44985*02
1.6885E*01
2.9671F»00
3.6039E*00
9.6a83E-01

. 4.6197t»01

4.728D6-01
3.37946-02
4.65656-01
.1.2488E-08
1.0540E-06
2.3635E-06
2.C599E-02
7.1487t-03
4.6399E-10

STANDING SHOCK
2.56596*04
1.85606*02
3.64716*01
8.98036*02
2.78196*01

.3.05266*00
3.79076*00

, 1.100C6«00
1.4239E*01

~ HOLE F R ACT I ONS

4.98776-01
4.42196-03
4.70436-01
1.41C06-11
1.68196-07
1.92376-07
6.62256-0*
2.30906-02
2.62786-03

REFLECTED SHOCK
4.81206*04
2.85176*02
4.3489E*01
1.25326*03
3.55596*01
3.17356*00
3.88016*00
1.1*276*00
1.62926*01

5.1032E-01
2.3494E-03
4.61556-01
8.23076-13
1.26426-07
5.77116-08
,4.03526-05
2. 69596-03
2.30366-02

t OS1 =• 6.40E*04 H/SEC
XHE « .10

STANDING SKOCK
2.61416*04
2.00326*02
3.42706*01
9.51006*02
2.8S12E*01
3.0907E*00
3.808CE*CO
1.0657E*00
1. 51876.01

~ MULE FR ACT IONS

5.0104E-01
3.5508E-03
4.6914E-01
5.9781E-12
1.32756-07
1.24366-07
4.51526-04
1.9719E-02
6.0906E-03

REFLECTED SHOCK
5.0192E«04
3.1519E*02
4.09596*01
1.34486*03
3.77656*01
3.21266*00
3.88796*00
1.16396*00
1.74866*01

5.11316-01
1.8629E-03
4.61116-01
3.53436-13
9.41766-08
3.78596-08
1.38856-05
1.2171E-03
2.44906-02
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TABLE!. -Continued

p] • 200 Nf m

PI » 2.
XH? «

f
T
RHU
H ' -
A
S
Z
GAME
U

S PEC I E S

f- -
H
H*
H2
h-
t-2*
HE
HE*
HE*+

PI * Z.
XH2 = •

P
T
RHJ
H
&
S
L
GAME
U

SPEC IE S

t-
H
H*
H2
H-
H2*
HE
HE*
HE*»

?0=»02 N/SO-M
90

MOVING SHOCK
3.5134E*03
8.7B6lE*01
!.08S6E»Ol
5.7920E*Oi.
l.7878E*01
3.01796*00
3.6700£»0<
9.9126E-01
4.74856*01

4.0229E-Q1
2.0U16E-02
<.. 69646-01
3.6089E-09
5.3941E-07
1.30106-06
l.*593E-02
1.2655E-02
5.6234E-09

OOE»02 N/SQ-M
SC

MOVING SHOCK
3.71*5E*03
S.526*E*0!
1.0476E*01
6.1435E*02
1.9138F*01
3.0661E*OC
3.7220E*00
1.0330E*00
<i.8726E*01

<.. 8952E-01
1.26*7E-02
*.7096E-01
9.4617E-10
2.610«-07
6.7661E-07
8.3037E-C3 .
1.8S63E-02
6.CK.83E-18

t USL = 6.60E*04 N/SEC
XHE • .10

STANDING SHGCK
2.6595E*04
2.1450E»02

. , 3.2381E«01
1.00596*03
2.9«28E*01
3.1279E»CO
3.8289E*00
1.0544E*00
1.5951E«01

- HOLE FRACTIONS

5.C377E-01
2.9378E-03
4.6717E-01
2.8581E-12
1.0804E-07
B.53C5E-08
2.8592E-0*
1.50tlE-02
1.0771E-02

> USL = 6.80E*
XHE = .10

STANDING SHOCK
2.6837E*0*
2.2811E»02
3.0567E*01
l.0612E*03
3.0592E*01
3.1629E*00
3.8489E*00
1.0659E*00
1.6707E»01

— MOLE FR ACT IONS

5.0636E-01
2.4728E-03
4.6519E-01
1.4773E-12
3.8683E-08
6.0660E-08
1.6769E-04
1.0457E-02
1. 53576-02

REFLECTED SHOCK
5.19*9E*0*
3.4631E*02
3.8545E*01
1.4387E»03
3.S7*9E*01
3.2*89E*00
3.8918^*00
1.1723E»00
1.8686E*01

5.1179E-01
l.*949E-03
4.6102E-01
1.6277E-13
6.9966E-08
2.5663E-08
5.18226-06
6.03716-04
2.50866-02

04 M/SEC

REFLECTED SHOCK
5.3220E»04
3.7763E*02
3.61926*01
1.53296*03
4.1577E»01
3.28316*00
3.8939E*00
1.17556*00
1.98266*01

5.1206E-01
1.21496-03
4.61046-01
8.02426-14
5.20486-08
1.79326-08
2.14016-06
3.34406-04
2.5344E-02

PI - 2
XH2 =

P
T -
RHU
H
A
S
2
GAM6
U

SPEC 16 S

E-
H '
H*
H2
h-
h2* '
HE
HE*
HE**

.006*02 N/SQ-M,

.90

MOVING SHOCK
3.91656*03
1.0447E*02
9.9777E»00
6.5038E»02
2.07186*01
3.11116*00
3.7573E»00
1.0936E»00
4.99096*01

4.9432E-01
7.5559E-03
4.71516-01
2.1656E-10
1.1870E-07
3.2719E-07
3". 80146-03
2.28136-02
6.1516E-07

US1 ' 7.006*04 N/SEC
XHE • .10

STANDING SHOCK
2.6774E*04
2.42816*02
2.85216*01
1.1166E»03
3.2031E.01
3.19866*00 '
3.86636*00
1.09296*00
1.74646*01

HOLE FR ACT I ON S

5.08576-01
2.05946-03
4.63516-01
7.45556-13
7;0759E-08
4. 23586-08
8.68856-05
6.4934E-03
1.92846-02

REFL6CT60 SHOCK
5.38316*04
4.09936*02
3.37126*01
1.6276E»03
4.33516*01
3.31746*00
3.89346*00
1.17696*00
2.09426*01

.12246-01

.88566-04

.61106-01

.05776-14

.81876-08

.26206-08

.36T1E-07
2.00116-04
2.54716-02
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TABLE I. - Continued

500 N/ m

PI =-5
XH2 f

p..-. .
T" -. ' • ';

RHO'

H' r

A
S
i ' • • ' •
GAM t
U

SPECIES

E-
h . - . ' ' '
H*

H2
H-/
H* * •

HE"' -•
HE*-; - • '

PI • 5
XH2 -

P
T ' •
KHJ '
H ,•
A" . ' •

s' • '
I • ' •
GAME
U ' : ''

SPE C IE S

E-
H
H*

H2
H-
H2* • :'-
ht
H'E*
ME**

.OOE'*C2 N/Svl-M

.90 - .

MOVING SHOCK'
'• l'.l614E*01 '

2.93U8E*00.
• '3.950t£*00.'
' 3.00496*00
; 1.7084E*00 •

1.05b26*00'
• 1.00006*00'

9^9311E-01
2.3675E*C5'

7.1399E-63

3ll865E-20
9.0000E-01' '

'1.4636E-7C -
•' J.4576E-20'
l.COOOE-Ol-

• 5.2356E-72
' 3. . '

.006*02 N/SU-M

.90

MOVING' SHOCK
- 1.8291E*01

4.04456*00
' 4.521ME*00
• '4. 1831 E*00

1.99045*00 '
• 1.08996*03

I. 00006*00
9.7946E-0'. :

•3.0o56E»00

7.7122E-41
- " 8.4981E-07

5.2859E-20
9.0000E-01

• 1.33286-46
' 1.3582E-20

l.OOOOE-01
1.6205E-59

' J.

. US1 •= 4.COE»C3-M/SEC
XHE = .10-

'STANDING SHCCK
2.43186*01
3.66896*00 .
6.62916*00
3.77806*00
1.90066*00

: 1.0601E*00
1.0000E«00

" 9.8452E-01
; 1.4074E*00 '

- MOLE FRACTIONS

6.0900E-43
• 4.5970E-08

4.5262E-20
9.0000E-Ol\

*". 9.7476E-49
-. 2.U79E-20

•"- - l.OOOOE-01
7.1637E-61

REFLECTED SHOCK
• S.S470E*Ol ' .

5.'1955E»00
1.14466*01
5.46216*00

' 2.2370E*00'
' .1.0778E»00

l.OOOOE'OO '
9.63166-01
1.2491E»00

• 9.1950E-27
6.08646-05
5.6642E-20
8.9994E-01

- - ' 4.9045E-31
- 9.796TE-21

9.9997E-02
1.6592E-51
0.

. OS'l - 5.COE«03 M/SEC
XrtE ' .10

.STANDING St-OCK
• ' 4.86486*01

5.4055E«00
' 8.9974E«00

5.733CE«00 '
- 2.2774E»00

1.0944E»00
1.0001E«OC

'" •9.'593SE-01
1.5476E*00

• MOLE FRACT IONS

• • I377SE-04
5.84686-20
8.95876-01

-' 1.3484E-28
; 7.97C9E-21

' 9.9993E-02
' 3.4775E-50

0.

REFLECTED SHOCK
1 .06436*02
7.2425E*00
1.46496*01
8.03316*00

. 2.56066*00
1.11506*00

' 1.00316*00
9.0245E-01 .
1.3T97E*00

1.71516-16
• 6.26WE-03

' "' 1.5809E-16
8.9404E-01
1.0927E-19
1.3596E-17
9.9687E-02
3.7549E-40
0.

PI = 5
XH2 =

p

T.
RHO ' •
H '-. .
A*

S
i
GAME
U

SPECIES

E- '•
H '
h* • '
H2
h-
H2» •
HE
HE*
HE**

PI * 5
XH2 =.

p •
T . '.
RHO
H;. '
t
s .
i
GAME' .''
U '

SPECIES

H

H* ^
H2 .
H- .

H2»
HE
HE* '
hE*»

.'JOE*02 N/SQ-Mt

.90

'MOVING SHOCK
•2.6553E*01
5.3372E*00
4.9749E*00
5.6253E»00
2.2635E»00
1.1205E*00
1.00016*00 •
9'. 5991E-01
3.7999E»00

9.2025E-24
1. 41346-04
6.0090E-20
8.9987E-01
5.0976E-28
6.3367E-21
9.9993E-02
d.0790E-51
a.

.O0'c»02 N/SU-M,

.90

MOVING SHOCK .
'3.64996*01
6.71626*00 "
5.42366*00
7.3372E»00
2.47936*00
1.1499E*00
1.0020E»00
9.1341E-01
'4.52486*00

9.9577E-18.
3.9964E-03

• 9.4200E-18
if.9620£-01
1.8971E-21
6.0590Eil9
9.98COE-02

' 3.5270E-42
t.

• US1 = t.OOE*
' XHE = .10

STANDING SHOCK
8.44.1TE*01
7.29586*00
1.15266*01

• 8.13416*00
2.56136*00
1.12826*00

' 1.00396*00
8.9574E-01

- 1.63646*00

MOLE FRACTIONS

2.81426-16
7.7081E-03
2.6200E-16
8.92686-01
1.6770E-19 •
1.96556-17
9.9615E-02
8.3791E-40
0.

03 M/SEC

REFLECTED SHOCK
1.6572E»02
8.76926*00
1.8479E*01
1.09816*01
2.7*73E*00
1.15116*00
1.0226E*00

. 8.416SE-01
1.40366*00

2.50096-13
4.4291E-02'
2.3457E-13
8.5792E-01
5.3877E-16
1.60646-14
9.7785E-02
2.16136-33
0.

US1 = 7.00E»'03 M/SEC
XHE = .10

STANDING SHOCK
. 1.38146*02

8.78866*00
1.533CE»01
1.11606*01
2.747tE*CO

" 1.16316*00
1.0255E«00
8.3770E-01
1.59726*00

MOLE FRACTIONS

2.8013E-13
4.9648E-02
2.6381E-13
8.S283E-01
5.20816-16
1.68396-14
9.7518E-02
2.3088E-33
3.

REFLECTED SHOCK
2.41726*02
9.85396*00
2.31576*01
1.43806*01
2.93096*00
1.18956*00
1.0593E*00
8.23006-01
1.38626*00

1.0198E-11
1.1187E-01
9.6256E-12
7.9372E-01
4.1771E— 14

' 6.14406-13
9.44076-02

. 6.9050E-30
0.



TABLE I. -Continued

p ? 500 N/ irT

PI = 5
XH; =

p
T

PHO
H
A
S
z
GAME
U

c per fee5 r t L I C •>

H
H*

H.2
t—
H2*
HE
HE*
HE**

PL = 5
XH2 =

P
T
RPO
H
A
S
L
0AM E
U

SPEC IE S

F-

h +

H2
VJ-

H2»
1-6
HE*
HE'*

.00c*02 N/SJ-M

.90

MOVING SHOCK
4.8486E*01
7.87666*00
6.07806*00
9.33605*03
2.60916*00
1.17906*00
1.0129E»CO
8.53306-01
5.29626*00

S.8334E-15
2.5398E-02
d. 3y846-l 5
d. 75876-01
5.4531E-18
4.10466-lt
9.87305-02
1.1243E-36
0.

.005*02 «/SU-M

.90

MOVING SHOCK
6.2534=*01
8 .7285E*00
6.9212E»00
1.16176*31
2.73086*00
l.2095E»00
1.0351?*00
d. 25376-01 -
6.1004E*00

4.2d4TE-13.
6.7741E-J2
4.1175E-13
d.35o5E-01
5.46TBE-16
1.7262E-14
9.6613E-02
1.9091E-33
3.

, US1 = 8.006*03
XHE = .10

M/SEC

STANDING SHOCK R6FL6CTEO SHOCK
2.19176*02
9.9128E*00
2.G745E«01
1.48086*01
2.9447E*00
1.20116*00
1.0656E«00
8.2086E-01
1.5483E«00

1.34826-11-
1.2310E-01
1.2777E-11
7.8306E-01
5.3d40E-14 . -

7.586'5E-13
9.38456-02
l.?2t lE-2S
0.

, US1 = 9.00E»03
XHE = .10

3.5257E»02
1.0797E*01
2.9411E*01
1.6439E»01
3.13366*00
1.2315E*00
1.1104E*00
8.19116-01
1.38086*00

1.25926-10
1.98806-01
1.1918E-10
7.1114E-01
8.12626-13
7. 54826-12
9.0060E-02
7.5496E-28
0.

K/.SEC

STANDING SHOCK REFLECTED SHOCK
3.35496*02
1.3873E«01
2.7556E»01
1.90556*01
3.1563E»00
1.242?E*00
1.11976*00
8.18326-01
1.5309E»00

1.6517E-10
2.1373E-01
1.56SCE-10
6.9696E-01
V.Ob43E-l2
9.34C3F-12
8.9314E-02
3.4004E-27
0.

5.10396*02
1 .1696E»01
3.7154E»C1
2.31916*01
3.3580E*00
1.2775E*00
1.17446*00
8.2092E-01
1.3971E*00

9.4066E-10
2.9704E-01
8.9394E-1C
6.17B1E-01
8.8113F.-12
5.5529E-11
8. 51486-02
1.80596-25
0.

PI = 5
XH2 =

P
T
RHO
H
A
S
V
GA-^E
U

S P E C 1 6 S

t-'
H-:
H*.
1-2
H-
H2» •
HE
HE*
rtE**

PI = 5
XH2 =

l

P ,
T
RHO
H
A
S
I
GAME
U

SPEC I 6 S

fc-.

1 -
H*,

"'?)
HT .

H2* . .
HE;
h6*
HE**

.OOE»02 N/SQ-M,

.90

MOVING SHOCK
7i8492E»01 *
9.39526*00
7.83796*00
\. 41706*01

. 2.85726*00
1.24226*00 .
1.06606*00
8.15156-01 •
6.9142E»00.

4.6043E-12
1.2377E-01
4.43586-12
7.82426-01
8.64126-15
1.77116-1.3
9.38116-02
d. 54156-32
).

.OOE»02 N/SQ-M,

.90

MOVING SHOCK
9.61656*01
9.96376*00
8.7460E*00
1.6986E»01
2.9873E»00
1.2771E*00 .
1.10366*00
8.1159E-01-
7.71926*00

2.7514E-11
1.8775E-01 •
2.65736-11.
7.2164E-01
7.0047E-14 '
1.01026-12
9.0613E-02

' 1.02346-29. '
. 0.

.US I * 1.006*04 H/SEC
XHE = .10

STANDING SHOCK
• 4.90486*02

1.17576*01
3.52086*01-

• 2.38616*01
. 3.38UE.OO

1.28866*00
1.1850E*00 .
8. 20846-01
1.5406E*00

HOL6 FRACTIONS

1.1026E-09-
3.1219E-01
1.04S6E-09
6.03426-01

.• U0149E-U
6.2962E-11
8.4390E-02

. 2.1931E-25
3.9437E-91

US1 • 1. 10E*
XHE « .10

STANDING SHOCK
6.8344E*02
1.26046*01.

. 4. 3044E*01
2. 9170E»01
3.6212E»00
1.3375E»00.
1.2597E»00
8. 2588E-01

.1.57056*00.

.MOLE FRACT IONS

5.28176-09
4.12336-01
5.04816-09
5.08296-01
6.3675E-11
2.97276-10
T. 93846-02
9.0875E-24
1.25366-85

REFLECTED SHOCK
7.18116*02
1.25T5E*OI
4.56836*01
2.85806*01
3.60286*00
1.3273E»00
1.24996*00
8.258*6-01
l.4284E*00

4.8574E-09
3.9985E-01
4.6350E-09
5.2S15E-01.
6.03506-11
2.8278E-10
8.0008E-02
8.5586E-24
1.25116-85

04 M/SEC

REFLECTED SHOCK
9.75026*02
1.34606*01
5.42306*01
3.45786*01.
3.86976*00
1.38056*00
1.33566*00
8.3299E-01
1.4823E*00

2.0074E-08
5.0255E-01
1.9251 E-OB'
4.2258E-01
3.0802E-10
1.1309E-09

. ' 7.4872E-02*
2.4358E-22
4.77196-80

'85



TABLE I. -Continued

500 N/ m

PI = 5.00E*02 N/SO-Mi
XH2 = .90

US1 = 1.20E*0* M/SEC
XHE = .10

P
T
RHP
H
A

S
I
GAME
U

SPEC 1 E S

E-
H
H*
H2
H-

H2*
HE
HE*
HE**

MOVING SHOCK
1.1556E»02
1.0*75E»01
9.618*E*00
2.0068E*01
3.1219E*00
1.314*E*00
1. 1*71E*00
8.U12E-01
8.518*6*00

1.1346E-10
2.5647E-01
1.0982E-10
6.5635E-01
3.6409E-13
4.0048E-12
8.717bE-02
2.6988E-28
3.

STANDING SHOCK REFLECTED SHOCK
9.1527E»02
1.3*48E«01

• 5.0672E»01
3.4987E«01
3.8787E»00
1.38926*00
l.3431E«00
8.3287E-01
1.6193E*00

2.0294E-08
5.1095E-01
1.94B6E-08
4.146CE-01
2.988SE-10
1.1070E-09
7.**53E-02
2.0866E-22
1.7073E-79

1.2830E*O3
l.*385E»01
6.2335E*01
4.11906*01
<.. 16436*00
1.43676*00
1.43086*00
8.4254E-01
1.5532E*00

7.2393E-08
6.0217E-01
6.9829E-08
3.2793E-0!
1.2921E-09
3.8557E-09
6.9891E-02
4.8651E-21
2.1508E775

PI = 5.00E*02 N/Su-M,
XH2 = .90

US1 = 1.306*04 M/SEC
XHE = .10

P
T

KHO
H
A
S
L
GA.ME
U

SP6 C I E S

t-
t:
H*

H2
h-

t-2*
HE
KE*
HE*.

MOVING SHOCK
1.36676*02
1.0951S*01
1.0435E»01
2.3415E*01
3.2618E*00
1.353dE»00
1.19606*00
8.1233E-01
9.31136*0)

3.71905-10
3.2771E-01
3.6072E-10
5.aa6dE-01
1.4327E-12
L.2607E-11
J.3615E-32
4.02496-27
].

STANDING SHOCK REFLECTED SHOCK
1.1847E«03
1.4321E»01
5.7675E*Ol
4. 13026*01
4.15876*00
l .4433E»CO
1.4343E»00
B.4197E-01
1.6872E.OO

• MOL E FR AC T I CN S ~~

6.9138E-08
6.0562E-01
6.6765E-08
3.2466E-01
1.1696E-09
3.542SE-C9
6.9719E-02
4.0312E-21
! .0866E-75

1. 64286 »C3
1.54076*01
6.9*B4E»01
4.844*6*0)
«.*979E»00
1.495*E*00
1.5345E»00
8.5573E-01
1.6451E*00

2.51l*E-07
6.9669E-01
2.4395E-07
2.3815E-01
4.8915E-09
1.2074E-08
6.5166E-02
9.7143E-20
1.5671E-70

' PI * 5
XH2 =•

P
' T

RHiJ •
. H. : ."

A
S .
i
CAME
U

S ppr ice
re U ltd

E-

H
H»
H2 -
h-

M2»
HE
HE*,
HE**,

PI = 5
XH2 =

P
I '
RHU
H
A
S
i
bAME. .
U

S P E C I E S

E-
H
H*
hi
H-
H2»
HE
h6»
HE**

.OOE*02 N/SO-M

.90

MOVING SHOCK
.59*5E*02
. 1408E»01

. .1183E»01
.7027E*01
.43826*00
.3953E*00.
.2*99E»00

8.1463E-01
1.0098E»01

1.0511E-09
3.9982E-01
1.0218E-09
5.201 7E-01
4.6851E-12
3.3969E-11
S.0009E-02
*.83*8E-26
4.2216E-92

OOE»02 N/SO-M,
90

MOVING SHOCK
1.8390E»02
1.1857E»01
1.1852E»01
3.0905E»01
3.5621E»00
1.43«7E»00
1.308SE*00
H.1779E-01
l.0879E»01

2.6844E-09
4.71S8E-01
2.6159E-09
*.5199E-01
1.3417E-11
<!.191QE-11
7.6421E-02
4.7448E-25
4.5439E-91

US1 = 1.40E*04
XHE -= .10

M/SEC

STANDING SHCCK REFLECTED SHOCK
1.<.«90E«03
1.5264E»01
6.36T2E»01
«.8106E«01
4.4693E«00
l.«S91E»00
1.5321E.OO
8.5417E-01
1.77626*00

MOL E- FR ACT IONS ~™

2.2094E-07
6.94S9E-01
2.1411E-07
2.4017E-01'
4.0575E-09
1.0287E-08
6.5272E-02
0.3056E-20 .
1.9266Er70.

US1 • 1.50E»0*
XHE = .10

2.0555E»03
1.6630£*01
7.5123E.01
5.6*0*6*01
*.8965E»00
1.5563E»00
1.6<,53E*00
8.762*E-01
1.7701E*00

9.1*196-07
7.8**OE-01
8.950*E-07
1.5*82E-01
1.6058E-08
3.7203E-08
6.0780E-02
2.1770E-18
2.2655E-65

M/SEC

STANDING SHOCK REFLECTED SHOCK
1.8233E*03
1.63S3E*01
6.B227E»01
5.5387E.01
«.8277E*00
1.5559E*00
1.6342E*00
8.7215E-01
1.8926E*00

'.2279E-07
7.7612E-01
7.07*2E-07
1.62<8E-01
1.3*6*E-08
2.8836E-08
6.1194E-02
1.12TOE-18
7.17C2E-66

2.5223E*03
1.8325E»01
7.8315E»01
6.5152E»01
5.*329E»00
1.6182E*00
1.7575E»00
9.16*6E-01
1.9393E*00

*.1984E-06
8.62036-01
*.1*58E-06
8.106*E-02
7.*652E-08
1.2718E-07
S.6898E-02
9.1501E-17
1.5»*5E-59

86



TABLE!. -Continued

PI = 5
XH? =

P
T
RHU
H '
A
S
i

GAME
U

S PEC IE S

t-
H
H*
H2
H-
h2*
HE'
HE* '•
HE**

PI =• 5
XH2 =

-

P.
t
RHO ' '
H.
A
S
i

GAME
U

SP6C I ES

6- . '
H
H*
H2
H-
H2» .
HE
HE* ' '.
HE**

.006*02 N/SO-M,

.90

MOVING SHOCK
2,1000E*02
I. 23076*01

,l.2439E*0: '
3.50476*01
3.7247E»00
1.48376*00
1.3717E*00-

•8.2181E-01 '
l.i655E*01 '

6.3520E-09 •
5.4201E-01
6.2350E-09;
3.8509E-01 '
3.4690E-11
1.8173E-10
7.2899E-02
3.5284E-24

' 2.2120E-87

.OOE*02 N/SU-M,

.90

MOVING SHOCK
2.3773E*02 ;

1.2770E*Ol
' 1.2935E*01

3.9455E*01
3.8980E*00
l.5303E*OJ
1.4392E»00
8.2680E-01
1.2425E»01

1.4362E-08
6.1034E-01
1.406 56-08
3.2018E-01
8.36826-11
3.8062E-10
6.9483E-02
2.3518E-23
3.6673E-64

US1 <= 1.606*04 M/SEC
•XHE " .10

STANDING SHOCK
2.1794E*03
£.7750E«01
7.0725E*01
6.3123E*Ol
5.27696*00
1.61266*00
1.73616*00
9.0364E-01
2.0524E*00

MOLE FRACTIONS

2.7014E-06
8.4799E-01
2.66S86-06
9.44C6E-02
4.66346-08
8.4261E-08

' 5. 76006-02
' 2.8890E-17

1.2065E-61

US! = 1.70E*
XHE •= .10

STANDING SHOCK
2.54C1E.03
l.'9875E»01

• 6.9987E»01
7.1257E«01
5.9414E»00
1.6675E»00
1.82616*00
9.7261E-01
2.29886*00

'MOLE FRACTIONS

1.4525E-05
9.0474E-01
1.4427E-05
4.0471E-02
1.96656-07
2.9486ET-07
5.47616-02
1.825S6-15
1.153SE-54

REFLECTED SHOCK
3.0633E»03
2.1521E*01
7.6750E»01

' 7;5244E»01
6.39636*00
1.68136*00
1.85456*00
1.0251E*00
2.2S72EKJO

4.0483E-05
9.2145E-01
4.03086-05
2.4548E-02
4.9358E-07
6.6871E-07
5.39216-02
2.51216-14
1.6106E-50

04 M/SEC

REFLECTED SHOCK
3.7106E»03
2.8319E»01
6.91546*01
8.74836*01
7.73176*00
1.74206*00
l.8947E»00

•"l.il41E*00
2.8487E»00

9.8268E-04
9.4149E-01
9.82006-04

' . 3.7549E-03
5.3990E-06
6.08076-06

' 5.27786-02
6.7023E-11
4.43056-38

PI = 5
XH2 *

P'
t
RHO
M
A-
S
z
GAME
U

SPEC IE S

E- '•
hj .
H*
H2
H- -
H2* ' '.
HE '-
HE* ' -
HE**''' * -

PI = 5
XH2 =

, 1

P ' '' '
j
RHO
H
S

S "
r
GArtE
U

S P E C I E S

c-
i-;
H*
n2
h-
H2* '
HE '
HE*
HE**' '

.OOE»02 N/SO-M,

.90

MOVING SHOCK
2.6706E*02
.3259E*Ol
.3334E*01
.41276*01
.08495*00
.57826*00
.5105E»00

6.3313E-01
1.31896*01

3.1911E-08
6.7594E-01
3.1335E-08
2.5785E-01
1.9359E-10
7.6938E-10
6.6203E-02
1.5251E-22
4.1009E-81

.OOE*02 N/SU-M,

.90

MOVING SHOCK
2.9796E»02
1.3798E*01
1.3623E.01
4.9064E*01
<«.2902E»00
1.6271E*00
1.5851E»00
8.415eE-01
l.J945E*01

7.1872E-08
. 7.3828E-01

T.0779E-08
1.9864E-01
4.4146E-LO
1.5351E-09
0.3086E-02
1.0506E-21
5.3212E-78

US1 • 1.80E*
XHE • .10

STANDING SHOCK
2.8723E*03
2.3596E«01
6.47A3E*01
7.96S«E*01
6.9572E*00
1.7176E.OO
1.8796E.OO
1.3914E*00
2.71736*00

MOLE FRACT IONS

1.3824E-04
9.3554E-01
1.3796E-0*
1.0979E-02
1.1319E-06
1.4041E-06
5.3202E-02
4.7509E-1S
7.0950E-46

04 M/SEC

REFLECTED SHOCK
4.3971E*03
3.S457E«Ol
6.4839E»01
1.0042E»02
8.3058E*00
1.7900E*00
1.9U6E»00
1.0173E»00
3.4U3E*00

7.7120E-03
9.3114E-01
7.7090E-03
1.1085E-03
2.3020E-05
2.5955E-05
5.2285E-02
1.0818E-08
4.3455E-30

US1 = 1.90E»04 M/SEC
XHE = .10

STANDING SHOCK
3.16656*03
2.87346*01
5.8Q98E«01
8.8261E.01
7.7771E«00
1.76046*00
1.8968E«00
1.10976*00
3.2727E*00

HOLE FRACT IONS

1.2391E-03
9.4188E-01
1.2384E-03
2.90S3E-03
5.5218E-06
6.1972E-06
5.2720E-02
1.04786-10
1.8130E-37

REFLECTED SHOCK
5.0525E*03
4.04976*01
6.4323£»01
1.12826*02
8.6357E*00
1.8281E*00
1.9396E*00
9. 494 3E -01
3.74436*00

2.1082E-02
9.0558E-01.
2.1073E-02
6.0596E-04
4.5535E-05
5.3981E-05
5.1557E-02
1.3323E-07
3.7508E-26
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TABLE I. -Continued

PI = 5
XH2 = '

t> '~

,T. . .. \ ' .'.
''RHOs^. ^
.H.', i..' ' •.
A ,;;',

.s . v.'.-i
GAM6" ;":J

SPECIES

t-. .. • .
H . ;, . '.
H*. • - .
h2 • • • ,
H~- • ft

H2» '.'..-
^6. . ,-• ,.

•-'-•'•* f ' *'
"~ v.» . .

•POE*02 N/SQ-M
•90 ' . _ • - -

MOVING SHOCK.
3.30346*02 .

'•1.4421E»01
il.3782E»01 "„
,5.4263E*01 '"..

, 4.52406*00
,:\.6766£*0b.

..'V8. 53876-01 .
Jl.4693E*01

• 1.7059E-07
7.9669Er01
1.6850E-07
1.43146-01'
I. 024 7E -09".
3.10626--09,

.,. 6.01656-02

.• d. 31786-21-
<t.l911E-75

, US1 - 2.006*04 M/SEC
,XHE = .10

STANDING SHOCK
. " 3'.4S90E«b3
'" 3.37866*01

5.36416*01
,' 9.7276E»01

8.17346*00
.., 1.7974E«00'

. ' 1.03606*00
3.77126*00"

— MOL E FR ACT IONS

5.6836Er03
9.35C5E-01
5.68186-03

. .1.15256-03
i - 1.57486-05

1.75846-05'
5.23946-02,
4.3973E-09
U 43076-31

R6FL6CT6D SHOCK
. .' .5.67456*03

4.42916*01
6.48956*01
1.25146*02
8. 95156*00
1.86276*00

9ri639E-01
3.9623E*00

3.80846-02
' 8.72636-01

3.80676-02
4.14806-04
6.68686-05
8.3407E-05

.', 5.0653E-02
6. 03356-07

. . 8.9675E-24

31 = 5
XH2 =

'?- • * - . ' •
f v ','
RHO . , ,.•
H v . . ;

A '

s ,
i' -
GAME '
U ...,• • ,

S P E C I E S

H. - ..,
h*. [.'
.H2 , ,_, •
h- " .
H2* - --.'

H6 _ . -
HE*
H?»* . 'j '

• OoE*02; .N/-SQ-

•^

MOVING SHOCK
. 3.6Vo7E»02

-1.5204E*01
1.37666*01,.

.5.97226*01
• 4.80S6E*00 •

1.72636*00 i
1.7394E*00,

.;8.7435E-01 ,
1.54266*01

4.55456-07,

, 8.50196-01
4.51346-07

' 9.23201-02
• I. 54696-09

6.65406-09
. 5.74916-02
, 8.66366-20

6. 390 96-71

M,, USl = 2.106*
, '.X.H6 =• .10

STANDING SHOCK

^ ,. 3.75426*03-
, .. '3.80186*01.

, -.5. 12326*01. .
• 1.06826*02

• 8.42796*00
! 1.83146*00

1.92746*00
, . 9.69346-01

4.14196*00.

•~ MOLE--FRACT ICNS

1.48976-02
. . 9.17626-01-

1.48926-02
. "- 6.3457S-04
. ' . 2.97386-05
' . , 3.42676-05

; ,. ,5.18836-02
. 4.71596-08

7.29226-28

04 M/S6C

R6FL6CTEO SHOCK
6.23376*03
4.73446*01
6.54016*01
1.37546*02

•9.25716*00
1.89606*00
2.01326*00
'8. 99066-01
4.11136*00

5.6673E-02
8.3650E-01

•, 5.6645E-02
,- . 3,12016-04

8.49266-05
. , 1.1089E-04

4.9669E-02
1.70696-06
3.91976-22

PI = 5
XH2 =. •

P
T . . .
RHO
H
A
S
I ..
GAME
U

SPECIES

E-
H
H*
H2
H-

"2*
H6
H6*
HE**

PI « . 5 .
XH2 =

P

T...

RHD
H -
A
S
I-
GASE
U

SPEC 1 ES

E- -. .
h .. .
H* • . • •
H2
H- . '
H2»
HE :
HE*.

HE**

.006*02 N/SQ-M i

.to

MOVING SHOCK
3.9880E*02
-1.63276*01
1.34776*01
6.54336*01
5.20796*00
1.77536*00
i.aiztetoo
9.16566-01 ., .
1.61346*01

^ _

1.60736-06
d. 964 76 -01
1.S983E-06
4.83506-02
7. 606 96-09
1.66066-08
5.51766-02
1.9690E-18
4.7708E-66

.006*02 N/SU-Mt

.90

MOVING SHOCK-.
4.3370E*02
1.82606*01
1.27116*01
7.1375E»01
5.8884E*00 •

. 1.82196*00
1.8(>86E*00 •
•1.01626*00
1.6(866*01

9.90126-06
9.29656-01
9.»7696-06
1.6814E-02
3.3118E-08
5.7364E-08
5.35166-02

: 1.T565E-16
I.S438E-59

US1 > 2.206*04 M/SEC
XHE • .10

STANDING SHOCK
4.01406*03
4.14406*01
4.95796*01
1.16866*02
8.6756E*00
1.8646E*00
1.9S38E»00
9.29636-01
4.3813E*00

MOLE FRICTIONS

2.80286-02.
8.9226E-01
2.80196-02
4.18906-04
4.39896-05-
5. 27796-05
5.11816-02
2. 26096-07
1.76SSE-25

REFLECTED SHOCK
6.6602E»03
4.9897EH31
6.4942E»01

1.500 IE *02
9.5481E»00
1.92966*00
2.055«C»00

, 8.88936-01
4.22088*00

7.5969E-02
7.9897E-01
7.S930E-02
2.43636-04
9.8575E-05
1.3401E-04

. 4. 86496-02
3. 71 96 E- 06
6.6017E-21

US1 - 2.30E»04 M/SEC
XHE - .10

STANDING SHOCK
4.13586*03
4.41756*01 •'
4.71506*01
1.27126*02 .
8.9182E*00
1.89916*00
1.9857E*00
9.0671E-01
4.5211E*00.

MOLE FR ACT IONS

4.3511E-02
8.62216-01
4.3496E-02
2.98686-04

5.5476E-05
6. 90916-05
5.03(06-02
6.76426-07
1.0591E-23

REFLECTED SHOCK
6.79736*03
5.19676*01
6.23116*01

l.6224E*02
9.81176*00
1.96506*00
2.09916*00
8.82S2E-01

.4.29596*00

9.52066-02
7.6155E-01
9.5157E-02
1.9128E-04
1.0588E-04
1.43886-04
4.7632E-02
6.7343E-06
5.55856-20

88



TABLE I: -Continued

PI = 5.
XH2 = .

;. . ,.'. ..... .

•p - .•-•' -

T ' •
iRH3..-' . '
•H, i ' '
•A • ' .
S •' •

:t •
"GAME" • • • • •
U'.'' :•'!•

SPEC I E S

F.r -.•••• •' -
H,- -.''•..!-
H* . .- ..
H2 . ' . • • •
•H- •'•!'•'•"•-. ,
H2* ...,: .
HE ' -. '-
hEt>. -
HE*V .-,.,.

PI = 5.
XH2 = .

... -.,.. ......
.P/ " • ': '
:T-,- . - .••-• .>.•
RHU:,-. • -
H-: '.~'.f'\. . .-
A- * ::f?
.$•'. ; -•" ••-
• V • • • • ; .
GAME;- '•',
u ••• •••'"•.

r PC ("I c e5rt L 1 t i

E- .,. ': ' .

H' - •• •- • -.

.h«
H2
M- •: -'

H2» • = .•- •

•HE v ... ,

ht» •.•-

HE**,. • - . . - - ,

306*02 N/SU-M,
90

MOVING SHOCK
*.6775E*02
2.15716*01
1.1<.56E*01' •'
7.7518E*01 ••
6.78526*00 '
1.8636E*03 •
1.8929E*00- •'

-1.1275E»00
•l.7352E*Ol : '

' 1.0790E-0*
J.*3116-01
1.07a3E-0<.

. 3.B486E-03
2.0378E-07 •-

' 2.76386-07' •
5.2B28E-02.'
6.7*47E-14' -'-

• 1.4721E^4'5- '

TOE*02 N'/SO-«i
90 .' .

MOVING SHOCK1

5.0202E»02
2.56145*01
1.0317E»01 •

..•8.3876E*Ol

.7.3840";*00
•1. 899*6*00
. 1.8997t»00 '
.1.12056*00
1.78B2f»Oi

8. 851 16-04
9.4455E-OI1

a.8<.9<tE-3<.
1.0393E-03
9.4545E.-07'
1.1103E-06

. 5.2640E-02 .
. 1.23126-11 ,

2.01546-41

US1 - 2.40E*0« M/SEC
XHE = .10

STANDING SHOCK
: 4.062SE*03 -

• 4.6314E*01
4.3409E*01

- . l.'3729E*02
9.1413E»00
1.9357E«00

• 2.02096*00'
8i9280E-01' '

•.'4.5683E*00

HOLE FR ACT I ONS

•'•' '6.0126E-02
8.29926-01

' 6.0107E-02
2.20226-04

<" '6.24336-05
'-8.02546-05''

• 4.9481E-02-
• .1.48886-06

•'•' 1.74256-22

R6FL6CT60 SHOCK
-6.56726*03
5.3543E*01
5.72276*01

• 1.7385E*02
1. 00396*01
2.00276*00

' 2.1*336*00
8.78166-01

' •' 4.33676*00

.1380E-01

.25396-01
• ' .1374E-01

.48766-04
• ' .06146-04

.53186-04
4.66486-02
1.05476-05
2.67156-19

US1 = 2.50E»04 M/SEC
XHE = .10

STANDING SHOCK
. 3.9690E*03

, 4.8117E«01
4.00606*01 .

• 1.4757E*02
9.3574E»00

: .1.9719E*00»
2.05866*00
8.83986-01
4.59826*00

' -7 .72996-02
'.:. 7.9653E.-01

T.7215E-02
1.6807E-04-

. 6.67536-05
•-.8.82326-05

4.85746-02-
2.76346^06
1.55286-21-

REFLECTED SHOCK
6.30906*03

• • • • • • 5.49156*01
'•' 5.2502E»01

1.85396*02
- : 1.02556*01
. • 2.0399E*00

2.1883E*00
8.7524E-01
4.36726*00

• - ' 1.3200E-01
6. 89996-01'

1 -" 1.3193E-OV
1.1703E-04

' . 1.0400E-04
• -.'. 1.5356E-04

' 4.5683E-02
• . 1.5384E-05

: 9.94236-19

PI ' 5
XH2 *

P. ' ..
T •-.' .' '•;
RHO „
H
A •'
s '' :
I
GAMf
U

SPEC IES

£-•••" - -

h c • '
h'*
M2 ' "
H-' ' : '
h2» '
HE' ' •
HE1*'-"' • • ' •
HE'*'* '-"

PI = 5
XH2 =

•;> .• • • ' . - ' .
T : '• -••'
RH'O '
H •' : '

•'A ' •
:S' ' ' '
I
GAME
U

^PP F \ f - *Lir C U 1 C 3

t '- '- l- :

H'. • ' "
h'V •''•
H2

H- ' '

H2*

HE
hE* : ' ' •
H6**'

.006*02 N/SQ-M,

.90

MOVING SHOCK
5.3873E»02 '
2.94706*01 >
9.5879E*00
9.05126*01
7.66636*00
1.93066*00
1.90666*00
1.0463E*00
1.8454E*Ol

3.8914E-03
9.3935E-01
3.B911E-03
4.16876-04

' 2. 69306-06
3.00866-06

' 5.2449E-02
4.7575E-10 '
1.1323E-35

.006*02 N/SO-Mt

.90

MUVING. SHOCK
5.78016*02
3.27026*01
9.2094E»Oa '
9.74386*01 ' •
7.82346*00
1.95896*00 '
1.9193E*00
9.75176-01.
'..90686*01

- 1.0267E-02
9.27126-01 "

' 1.0266E-02 '
. 2.28866*04

5.2619E-06'
5.85446-06 -
5.2104E-02 '
5.25006-09
6.4310E-32

US1 *' 2.60E*
XHE • .10

STANDING SHOCK
. 3.9992E*03

4.9867E»01
3.81956*01
1.5858E*02
9.5895E*00.
2.00616*00
2.09976*00
8.78266-01
4.62876*00

MOLE FRACTIONS

9.5327E-02
7.61456-01
9.5Z1TE-02

. 1.3320E-04
'7.0918E-05

. 9.63836-05
' 4.76226-02

' 4.7706E-06
1.09486-20

04 N/SEC '

REFLECTED SHOCK
6.2613E*03
5.6373EKI1

. 4.966*6*01

. l.S785E*02
1.0*946*01
2.07576*00
2.2364E»00
8.7347E-01
4.40846*00

1.5067E-01
6.5366E-OI

•'" ' 1.5060E-OJ
• ' 9.4116E-05

1.0288E-04
1.5567E-0*
*.*692E-02
2. 22046-05
3.6391E-18

'US1 •'2.TOE»OVN/SEC
XHE • .10

STANOINr SHOCK
4.;3l8E«03
5.16.136*01

- '3;7526E*Ol
1.70326*02
9.83736*00
7.0384E»00' '
2.1436E«00
8.7*686-01
4.683 1E«00

Mm P' FRArT inMCnULC rKPl. 1 1 UFO

1. 13866-01
7.2537E-01
1.1382E-01
1.08S7E-04

'. 7.5257E-05
1.0522E-0*

• • 4.66426-02
7.8269E-06
6.5857E-20

REFLECTED SHOCK
6.42516*03

•' 5.79506*01
4.84746*01

• 2.11336*02
1.07556*01
2.10956*00
2.28736*00
8.7266E-01
4.4671E*00

1.6956E-01
' 6.16916-01
• 1.694TE-01

• 7.7J*8E-05
1.0290E-04
1.5988E-04
4.3688E-02

' 3.1862E-05
1.33686-17
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TABLE I. -Continued

pj-SOON/nT .-

PI = 5
XH2' =

P
T
RHQ '
H
A
S
i
GAME
U

SPE C I E S

E-
h
H*
H2
H-
H2»
HE
HE* .
HE**

PI = 5
XH2 =

P
T
RMP
H
A
S
i
GAME
U

SPECIES

E-
H '
M»

H2
HT

h2*
HE
I-'E *
HE**

.OOE*0? N/SQ-M

.VO

MOVING SHOCK
6.20J2E»32
3.53305*01
9.0607E»00
1.0467E»02
7.9801E»00
1.98566*00
1.9378E»00
9.301SE-01
1.9735E*Ol

1.96626-02
9.0a90E-Ol
1.9661E-02
1.51976-04
ti. 1/896-06
i. 21636-06
5.1605E-02
2.6U2E-08
2.32356-29

.OOc*U2 N/SU-M

.90

MOVING SHOCK
6.65l8E>02
3.75l6E»31
9.04l9E»00
1. 12216 *32
8.1531E*00
2.01>,4E*00
1.960VE*00
9.03S9E-0!
2.0435E»01

3.11876-02
d. 8649E-01
3.11866-02
1.1 241E-04
I.U30E-05
1.2772E-C5
5.0997E-02
<t.6529E-08
1.6612E-27

. US1 ' 2.806*04
XHE = .10

M/S6C PI .= 5
XH2 =

STANDING SHOCK REFLECTED SHOCK
4.41166*03
5.33946*01
3.771*6*01
1.82946*02
1.01036*01
2.06966*00
2.19086*00
8. 72546-01
4. 7488E*00

~ MULE FRACT IONS ~~

1.32946-01
6.88246-01
i. 32896-01
9.0960E-05
7.9713E-05
1.1477E-04
4.5633E-02
1.24256-05
3.57516-19

, US1 * 2. 906*04
XHE = .10

6.76176*03
5.96636*01
4.83966*01
2.25986*02
1.10426*01
2.1*286*00
2.34186*00
8.7261E-01
4.54126*00

1.88886-01
5.79316-01
1.88776-01
6.42256-05
1.03436-04
1.65*26-04
4.2657E-02
4.57196-05
4.9905E-17

M/S6C

P
T
RMU
H

A

S
z
GAME
U

E-
H
H*
H2
H-
H2»
HE
P£*
HE**

PI = 5
XH2 =

STANDING SHGCK REFLECTED SHOCK
4.7457E«03
5.51866*01
3.63816*01
1.96316*02
1.0380E*01
2.1004E*CO
2.24066*00
8.71456-01
4.82516*00

- MOL6 FRACTIONS --

1.52216-01
6.5072E-01
1.5215E-01
7.68016-05

• 8.37846-05
1.24296-04
4.4612E-32
1.9090E-05
1.7346E-18

7.21656*03
6.14806*01'
4.89116*01
2.41616*02
1.13506*01
2.17626*00
2.39986*00
8.7320E-01
4.62686*00

2.08506-01
5.41136-01
2.08376-01
5.337*6-05
1.03606-04
1.70846-04
4.16046-02
6.53446-05
1.85066-16

P
T
RHO
H
A
S
i
GAME
U

SPEC If S

6-
H
h*

h2
H-

H2»
Ht
HE *
HE**

.006*02 N/SQ-Mi

.90

MOVING SHOCK
7.12336*02
3.93976*01
9.09726*00
1. 20036*02
S. 33606*00
2.03676*00
1.98756*00
8.8744E-01
2.11566*01

4.4128E-02
8.61316-01
4.4125E-02
3.8S34E-05
1.39705-05
1.6353E-05
5.03146-02
2.13536-07
4.46056-26

.OOS»02 N/SU-M,

.90

MOVING SHOCK
8.12666*02
4.2579E*01
9.3178E»OC
1.36506*02
8.71356*00
2.0867E*03
2.0484E*00
8.7054E-01
2.2631E*C1

7.2509E-02
d. 06066-01
7.25046-02
6.07776-05
1.9092E-05
2.3259E-05
4.8819E-02
i. 14786-07
5.94116-24

US1 - 3.00E»04 N/SEC
XHE * .10

STANDING SHOCK
5.13656*03
5.69786*01
3.93196*01
2.10366*02
1.06686*01
2.13106*00
2.29276*00
8.71126-01-
4.90786*00

HOLE FRACT IONS

1.71486-01
6.13206-01
1.71416-01
6.51S9E-05
8.71636-05
1.33256-0*
4.35886-02
2.84936-05
7.63276-18

REFLECTED SHOCK
7.758*6*03.
6.332*6*01
4.98296*01
2.58116*02
1.16686*01
2.20866*00
2.4588E»00
8.7*326-01
*. 72166*00

2.27*96-01
5.0*196-01
2.27336-01
*.*553E-05
1.03166-0*
1.75*66-0*
*. 05 786-02
9.17656-05
6.4609E-16

US1 - 3.206*04 M/S6C
XH6 ' .10

STANDING SHOCK
• 6.05086*03

6.05656*01
4.15816*01
2.40266*02
1.12666*01
2.19216*00
2.40276*00
8.72156-01
5.07346*00

HOLE FRACT IONS

2.09406-01
5.3940E-01
2.0929E-01
4.70456-05
9. 11556-05
1.48C36-0*
4.15(16-02
5.91C86-OS
1.14176-16

REFLECTED SHOCK
9.03646*03
6.720SE*01
5.20336*01
2.93396*02
U234 96*01
2.27486*00
2.58426*00
8.-78116-01
4.93456*00

2.64976-01
4.31326-01
2.6*716-01
3.03196-05
9.90256-05
1.79656-0*
3.85206-02
1.77256-0*
7.2664E-15

90



TABLE I. -Continued

p • 500 N/ m

PI = 5.
XH2 =

P
' T

RHU
H'
A
S
i
GAME
U .

SPECIES

E-
M !,
H*
H2
H-
H2*
HE
HE*
HE**

PL = 5.
XH2 -

P
T
RHO
H
A
S
I
GAME
U

SPEC IE S

E-
H
H»
H2
h-
H2*
HE
HE*
HE**

006*02 N/SO-N,
90

MOVING SHOCK
9.20506*02
4.52916*01
9.6006E*03
l.5407E»02
9.09706*00
2.13676*00
2.1170E*00
U.6312E-01
2.4130E*01

1.0256E-01
7.47556-01
1.0255E-01
4.46736-05
2.3319E-C5
2.9525E-05
4.72356-02
2.18746-06
2.2419E-22

005*02 N/Sy-M,
90

MOVING SHOCK
1.0355E»03
4.7729E»01
9.8990E»OC
1.7272E*02
9.4847E*00
2.18736*00
2.1917E*00
8.59956-01
2.5641E*01

1.3318E-01
6.U744E-01
1.3316E-01
3.3858E-05
2.65B1E-05
3.*929E-05
4.S621E-02
*.B191E-06
4.1362E-21

US1 » 3.«OE»04 M/SEC
XHE = .10

STANDING SHOCK
7.0988E*03
6.4170E*01
4.3920E«Ol
2.7232E*02
1.1892E*01
2.2537E«00
2.5188E*00
8. 74966-01
5.2795E»00

MO L 6 FR A C T I ON S

2.4585E-01
<..68<,9E-OL
2.4567E-01
3. 34156-05
9.08796-05
1.5678E-04
3.9588E-02
1.1408E-04
1.3012E-15

REFLECTED SHOCK
1.0526E.04
7.13306*01
5.4331E*01
3.31576*02
1.30876*01
2.34166*00
2.71616*00
8.84066-01
5.17806*00

3.00676-01
3.61976-01
3.00256-01
1.97816-05
9.04636-05
1.75506-04
3.64836-02
3.33766-04
7.3426E-14

US1 = 3.60E»04 M/SEC
XHE = .10

STANDING SI-OCK
8.2643E«C3
6.7865E*Ol
4. 61246*01
3.06486*02
1.25536*01
2.31606*00
2.6402E*00
8.7946E-01

. 5.5097E*00

HO LE F R 4 C T I ON S

2.8054E-01
4.0107E-01
2.80256-01
2.30586-05
8.6390E-05
1.5844E-04
3.7666E-02
2.10476-04
1.2382E-14

R6FLECTED SHOCK
1.2202E*04
7.5804E*01
5.64136*01
3.72646*02
1.3896E*01
2.40936*00
2.85346*00
8.9268E-01
5.45656*00

3.34306-01
2.96806-01
3.33606-01
1.21096-05
7. 79 766-05
1.62286-04
3.44226-02
6.2351E-04
7.06186-13

PI •= 5.
XH2 e

p
T
RHO
H
A
S
z
GAME
U

S P E C I E S

E-
H

h*
H2
H-
H2*
HE
HE* •
HE**

PI = 5.
XH2 - .

P
T "
RHO
h
A
S
I
GAME
U

SPECIES

fc-
H
h*
h2
H-
H2»
HE
HE*
H6**

OOE*02 N/SO-M,
90

MOVING SHOCK
1.1570E*03
4.99956*01
1.0187E*01
1.92436*02
9.87776*00
2.23846*00
2.2717E»00
8.5906E-01
2.7144E»01

1.6371E-01
6. 28506-01
1.6369E-01
2.59776-05
2.88516-05
3.9299E-05
4.4010E-02
9.3779E-06
4.8533E-20

OOE»02 N/SQ-M,
90

MOVING SHOCK
1.28576*03
5.21596*01
1.04616*01
2.13226*02
1.02796*01
2.29036*00
2.35655*00
8.5958E-01
2.86586*01

1.93786-01
5.69946-01
1.93756-01
1.9966E-05
3.01606-05
4.25566-05
4.2419E-02
1.68196-05
4.21876-19

US1 • 3.80E»04 N/SEC
XHE = .10

STANDING SHOCK
9.52226*03
7.16736*01
4.80686*01
3.42516*02
1.32466*01
2.37786*00
2. 7639E»00
8.85746-01
5.76116*00

MOL6 FRACTIONS

3.12746-01
3.385SE-01
3.12296-01
1.5363E-05
7.8357E-05
1.52856-04
3.58056-02
3.75526-04
1.02336-13

REFLECTED SHOCK
1.4037E»04
8.0776E»01
5.80446*01
4.16536*02
1.4792E*01
2.4774E*00
2.99406*00
9.0470E-01
5.78026*00

3.65546-01
<!.36576-Ol
3.6429E-01
6.7902E-06
6.275JE-05
1.4058E-04
3.22286-02
1.17246-03
6.83016-12

US1 * 4.006*04 M/SEC
XH6 " .10

STANDING SHOCK
1.08746*04
7.57936*01
4.9!96E>01
3.80596*02
1.4004E*Ol
2.44126*00
2.89276*00
8.9444E-01
6.05056*00

MOLE FR ACT IONS

3.43336-01
2.79306-01
3.4258E-01
9.5613E-06
6.7189E-05
1.39806-04
3.39006-02
6.6950E-04
8.2514E-13

REFLECTED SHOCK
1.60516*04
8.65426*01
5.91416*01
4.63686*02
1.58106*01
2.54596*00
3.13616*00
9.21016-01
6.15T2E*00

3.94266-01
1.81746-01
3.9194E-01
3.3715E-06
4.6462E-OS
1.12486-04
2.9633E-02
2.25396-03
7.1703E-U
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TABLE I. -Continued

500 N/.rrT

PI •= 5
XH2 =

P ". . :-•
T . . •
RHJ
h •• • •> : .
A
S
I -.'.'..:
GAME, -
U : . V

SPEC I E S

E-. ..*- J>r,
H
H*.. . : ' '

h2, ... -..
H-: :
H2*. • . .
HE' • • --
Htt. :,,.
HE** ' . • '

.006*02 N/SQ-M

.«C

•MOVING SHOCK.
l.*209E»03
5.*263E*01
1.0707E*01
2.35086*02

• l.3690E*01
- .2.3*30E»OC
. 2.4455E*00

8.6I19E-OI
.3. J164E*01.-

,_ 2.2311E-31
. 5.1284E-01

2.2307E-01'
,_ I.S259E-C5

3.0536E-05
; 4.4614E-05

4.08636-02
• 2.8501E-05

. . 2.9624E-1B

t US1 - <i.20E*
XHE = .10

STANDING SHOCK
1.22886*04
8.0258E»01
5.06746*01
4.20466*02
1.48226*01
2.5038E*00
3.02156*00
9.0591E-01
6.37976*00

- MOLE FRACT IONS

. . 3.7130E-01
• 2.2539E-01
. 3.7004E-01

5.54646-06
5.4378E-05
1.2090E-04
3.19C5E-02
1.19UE-03
6.4910E-12

04 M/SEC
"•

REFLECTED SHOCK
1.82236*04
9.3*41E*01
5.9544E»01
5.1*19E»02

• l.6978E*01
2.61446*00
3.2753£*00
9.4192E-01
6.6092E»00

4.1997E-01.
1.3384E-01.
4.1553E-01
1.43406-06
3.1222E-05
8.16836-05
2.61426-02
4.3901E-03:
8.4161E-10

PI * 5.00E»02 N/SiJ-M,
XH2 = .90

US1 = 4.40E*0* M/SEC
XHE = .10

"MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P
T
RHl] • '
H
A ••

S
I • • •
GAM 6'
U

SPECIES

E-
h ' • . • •
H* • -
H2. '
H-
H2»
HE
HE*
HE** ' *

1.56256*03
5.6344E*01
1.0925E»01

.2.5799E*02

.1.1112E*01
2.3964E»00
2.5383E*00
8.6344E-0!
3.1664E+01

2.5153E-01
4.5752E-01
2.5147E-01
1.1529E-05
3.0046E-05
4.5453E-35
3.9350E-02
4.6451E-35
1.7903E-17

•1.375iE*04
8.5258E«Ol
5.1219E*01
4.62106*02
1.5722E«01
2.5659E»00
3.1489E»00
9.2067E-01

• 6.76016*00

MOLE FRACTIONS

~ 3.9672E-01
1.7685E-01
3.9453E-C1

• 2.9287E-06
4.1142E-05
9.7949E-05
2.9618E-02
2.13S1E-03 '
5.2749E-11

2.05606*04
1.01986*02
5.9187E*01
5.68476*02
1.83426*01
2.68236*00
3.40646*00
9. 684 9E -01
7.1523E*00

•

4.4227E-01
9.43406-02
4.3396E-01"
5.0687E-07'
1.8971E-05
5.3010E-05
2.1076E-02
8.2812E-03
1.0946E-08

PI = 5
XH2 =

P
T
RHO '
H
A
S
2
GAME
U '

SPE C IE S

E-
h '
H*
H2
H-
H2*
HE
HE*
HE**

PI = 5
XH2 =

P
T
RHO
H
A
S
L
GAME
U

SPECIES

I- '
H '
H'*
H2
H-
H2*
HE
HE*
HE»»

.OOE»02 N/SU-Mt

.90

MOVING SHOCK
1.7105E*03

• 5. 84336*01
1.1111E*01 '
2.8196E*02

-l.L550E*01
2.4504E»00
2.6347E*00
8. 66 56 E- 01
3.3159E»01

2.7890E-01
4.0425E-01
2.7881E-01
8.5652E-06
2.8771E-05
4.50B1E-05
3.7881E-02
7.3772E-05
9.7476E-17

.00£*02 N/SO-M,

.90

MOVING SHOCK
1.86VJE*03
6.0563E*01
1.12626*01
3.3699E*02
1.2006E*01
2.5050E*00
2.7342E»00'
8.7052E-01
3.4647E»01

: '_

3.0514E-01
3.5320E-01
3.0501E-01
6.2204E-06
2.6810E-05

' 4.354DE-05
3.6459E-C2
1.1537E-04
4.9575E-16

US1 - 4;60£»04 M/SEC'
XHE - .10

STANDING SHOCK
' 1.5239E«0»
' 9.0994E*Ol

5.U89E.OI
5.0543E*02 -
1.6717E»01
2.627CE*00

' 3.2718E»00
•9.3873E-01
7.2031E«00

HOLE FR ACT IONS

• *.1935E-Ol
1.3453E-01
4.15*5E-01
1.3819E-06
2.8903E-05
7.3678E-05
2.6707E-02

- 3.8569E-03
' "*.52*1E-10

US1 = 4.80E*
' XHE * .10

STANO'ING SHOCK '
l.6729E*04
9. 7680E*01

"5.05816*01
5. 5033E»02
1.7818E*01
2.68666*00
3.38606*00

- 9.5992E-01
' 7. 7194E*00

MOLE FRACTIONS

' «..38S2E-OJ
9.936SE-02
4.3211E-01
S.7T20E-07
1.8879E-05
5.12126-05
2.2752E-02
6.7813E-63
4.0220E-09

REFLECTED SHOCK
2.30836*0*
1.1289E4-02
5.6057E*01
6.27*6E»02
2.002*E«Ol
2.7*90E*00
3.52316*00
1.0085E*00
7.8**2E»00

- 4.6073E-01
6.3981E-02
4.4686E-01

.4608E-07

.0639E-05

.0*85E-05

.*5*OE-02

.3844E-02

.4713E-OT

0* M/SEC

REFLECTED SHOCK
2.5808E»0*
1.2753E*02
5.5915E*01
6.9202E4O2
2.223*E»Ol
2.81*2E»00
3.61936*00
1.0710E»00

• ' 8.72636*00

*.7505E-01
4.1531E-02
4.5577E-01
3.2381E-08
5.69WE-06
1.5M3E-05
8.3588E-03
1.9269E-02
2.0593E-06
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TABLE.I. -Continued

Pj> 500 N/ m

PI = 5
XH2 «

P «
T
RHO-
H
A

S
I
CAME -
U

SPEC IE S

6-
h
H*
H2
H- .
H2*
HE
HE*
H'E'»*

.006*02 N/SO-M

.90

MOVING SHOCK
2.0255E*03
6.27*7E*01
1.13866*01
3.33J7E*02
1.2*79E»01
2.5593E»00
2.8351E*00
8.7540E-01
3.6127E»01

3.29876-01
3.05126-01
3.29676-01
*.*097E-06
2.*3276-05

, *.0982E-05 .
3.5094E-02
1.78*7E-0*
2.3897E-15

t USl = 5.006*0*
XHE = .10

M/S6C

STANDING SHOCK REFLECTED SHOCK
1.81986*0*
1.05546*02
*.9435E*01
5.966*6*02
1.90596*01
2.74416*00
3.48796*00
9.86816-01
8.33796*00

— MOLE FRACTIONS — •

4.55296-01
7.17546-02
4.4424E-01
2.1412E-07
1.16346-05
3.29756-05
1.76416-02
1.10306-02
3.50006-08

2.88056*0*
l.*7*5E»02
5.299fcE*01
7.6389E*02
2.*78*6*01
2.876*6*00
3.68626*00
1.13016*00
9.88916*00

4.84586-01
2.63306-02
4.6196E-01
5.76886-09
3.22966-06
6.66966-06
4.54096-03
2.25596-02
2.82766-05

P! = 5.00E*02 N/Slj-lt
XH2 = .SO

USl = 5.206*0* M/SEC
XHE = .10

P
T . .
RHU
H
A
S
2
GAME
U

S P E C I E S .

6-
H
H*
H2
H-

(12*
HE
HE*
H6,»*

MOVING SHOCK
2.1920E»03
6.50936*01 .
1.14526*01 .
3.6C21E*02
1.2991E*Oi
2.6155E*OC
2.94066*00
8. 81626-01
3.759*S»01

3.5392E-01
2.5839E-01
1.5362E-01
2.97916-06

. 2.1291E-05
3.7298E-05
3.3727E-02
2.7953E-04
1.1829E-14

STANDING SHOCK REFLECTED SHOCK
1.95806*04
1.1*926*02

, *.7661E*01
6.4422E«02
2.05296*01

. 2.79936*00
3.57*7E»00
1.0259E«00
9.04576*00

• MOLE FRACTIONS

4.6851E-01
4.0851E-02
4.52S4E-01
'.0172E-08
6.8915E-06
1.9647E-05
1.21246-02
1.5850E-02
2.85S4E-07

3.19086*04
1.71876*02
4.98176*01
8.41216*02
2.71236*01
2.93*86»CO
3.72676*00
1.1*866*00
1.11956*01

*.9017E-01
1.72136-02
*.6578E-01
1.0506E-09
2.08696-06
2.93926-06
2.7*206-03
2.37956-02
2.9612E-0*

PI = 5
XH2 =

P
T
RHO
H -
A
S
i
GAM6
U

S P E C I E S

E-
H
n*
H2 •
H-
H2 *
HE
HE*
HE**.

PI = 5
XH2 =

P
T

RHO
H
A
S
2
GAME
U

S P E C I E S

t-
H
h»

H2
1 —

H2*
HE
HE* .
HE**

.006*02 N/SO-M,

.90

MOVING SHOCK
2.364*6*03
6.75906*01
1.1*836*01
3.88386*02
1.35326*01
2.67106*00 '
3.0*636*00
8.89366-01
3.90516*01

3.76326-01
2.1*9*6-01
3.75866-01
1.92766-06
1.80036-05
3.28616-05
3.23866-02
*.*0956-0*
5.8971E-1*

.OOE*02 N/SQ-M,

.90

MOV.ING SHOCK -
2.5*2*6*03
7.03346*01
1.1*676*01
4.17606*02
l.*119E+01
2.7264E»00
3.15226*00
8.99196-01
4.0*926*01

3.97276-01
1.7**2E-01
3.9654E-01
1.1716E-06
l.*5TOE-05
2.7801E-05
3.1013E-32
7.1091E-0*
3.11636-13

USl * 5.*OE»0*
XHE - .10

M/SEC

STANDING SHOCK REFLECTED SHOCK
2.08806*04
1.26206*02
*. 5*256*01
6.92906*02
2.22*16*01
2.85016*00
3.6*236*00
1.07616*00
9.86526*00

HOLE FRACTIONS -

4.78376-01
3.56776-02
4.58*56-01
2.06466-08 •
*. 08*86-06
1.09626-05
7.58616-03
1.98(76-02
2. 13616-06

USl - 5.606*0*
XH6 - .10

, 3.50386*04
1.97026*02
4.13816*01
9.21086*02
2.88026*01
2.98586*00
3.75356*00
1.12166*00
1.2*51E*01

4.93806-01
1.22956-02
4.67266-01
2.63736-10
1.5316E-06
1.51056-06
t. 83836-03
2.3067E-02
1.73726-03

H/SEC

STANDING SHOCK REFLECTED SHOCK
2.20016*0*
1.39876*02

. *. 26.116*01
7.42126*02
2.4069E«01
2.90016*00
3.691*6*00
1.12216*00
1.08716*01

HO L E F R A C T I ON S ~

*. 85296-01
2.48116-02
4.62806-01
5.475C6-09
2.49576-06
5.74256-06
4.6207E-03
2.24556-02
1.48866-05

3.80**E*0*
2.20086*02
*.5735E*01

• . 1.001*6*03
3.00256*01
3.03056*00
3.77976*00
1.08376*00
1.35516*01

*. 9732 6-01
9.5969E-03.
4.66636-01
9. 51226-11
1.2264E-06
9.25226-07
1.22706-03
1.97686-02
5.46256-03
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TABLE I'. -Continued

• 500 N/ hi*

PI .«• 5
XH2' .-.

•••-•!. - ? . ; •

P .- .' ..-
T :." ' '•'
RH 3,1 V"
H 4 J ' '''
A". ••,".:'
S;;:' •••
i'j .'v:
GAME ^'''
U •'-

S,Pt C,l E S

f" 1 " * w* " *
F~i
H '. '

"*,- .1 ' '

h£t-ir-'.*a
h'2*1" " :1 ''*'''
n'E' " * * " • ' -•'"
HE1*" * '''*'"

HE** . ̂

PI * 5
XH2 «

p ;
T . •
fcHH '.
h • •
A ' • .
S ''
I
GAME
U '

SPE C Ib S

f-u ''
h+ / .. •
(-^
Hr
H2«
HP .

HC * . '
HE»>

.OJE»02 N/SO-N,

.90

^ '..'".'

•MOVING SHOCK
.. 2.7255£*03
' 7..3425EO'.
. .l.-1398E»01

4.4785E»02
•: '..4766E»01
; 2'.7bl55*00
' ' 3» 25 6d£*00
"'9.1173E-01 '

4.19UE»»'

- : ; ; • ; . - :
'* ' 4. 1 66 3 E -01
; . 1.3720E-01 •
• 4.1543E-01'
• :'6'.5i7lE-07
•f r.H73E-05 -
' * • 2.2384E-05
•" 2.9522E-D2
•s 1. 18306-03

1.8092E-.12

.i^Jc»C2 N/SO-M.

.90

MOVING SHUCK
-2.9135c»03
7. 7001 E»0':
1.126tif»01 ,
4.7911E»0=
:.5485E*01
2.83 59E*00

.3 .3579£ tOO
V. 2740E-0:
4.331l t»0i

4.3419E-01
1.0387E-31
4.3213S-C1
3.3216E-07
3.0215E-06
l.69tOE-05
2.7'34t-02
7.0460E-03
l.l-)65c-ll

. . USl = 5.80E*
• XHE '= .13

STANDING SHOCK
' : 12.2935E«04

. li5517E*02 '••'
3.9697E«C1
Ti9179£+02

:. 2.5741E«01 '
2.9459E«00
3. 7233E«CO
1.1469E*00
1.20125*01

MULE FRACTIONS

4. 8971E-01'
' • ' • • • 1.7664E-02

4.6577E-01
'' 1.4972E-09:
' 1.6553E-06

' :- 3.0293E-06 '
3.0042E-03 .

*" 2.3768E-02
' 8.5510E-05

USl = 6.COE*
XHE = .10

STANDING ShCCK
2.3734E«04
I .7085E»02

. 3.71C4E»01
8.4232E*02
2.7108E»Ol
2.9869E»03
3.7440E»00
l. ' .48e£»CO
1.3156E»01

MOL E fR ACT IONS

4.9253E-01
!. 31 7*6-02
4.6758E-01
4.7486E-10
l.!983E-Ot
1.71266-06
2.1325E-03
7.42C7E-C2
3.6911E-04

0« M/SEC

REFLECTED SHOCK
• 4.0826E«04'

• ; 2.4160E*02
4.436TE*01

' 1.0811E»03;
3.1417E»01 .
3.0723E»CO.
3.8088E>00
l.0726E»00
1.4<.62E*01

5.0115E-01
7.8687E-03

' • 4.6472E-OI .
. . 4.2528E-11-.

1.01946-06-
6.2742E-07
7.4421E-04.
1.45926-02
1.0919E-02

04 M/SEC

REFLECTED SHOCK
4.3455E»04
2.6391E»02
4.2918E»01
1.1639E»03
3.323CE*01
3.1126E«00
3.8366E*00
1 . 0936E*00
1.5408E*01

' 5.0477E-01
6.5300E-03
4.6264E-01
2.0384E-11
8.4375E-07
4.3888E-07
3.8892E-04
9.2194E-03
1.6457E-02

PI = 5
XH2 =

H ' '.
T
kHO \
H

A
S • .
z
GAME .
U

S P E C I E S

*2 .
..:

2* ' "i
E.
E »., .
E + *

P! = .5
XH2 =

p
T"
hHO

H

A

S
£
bAHE '

U

S PEC IE S

E- •
h

h* ' -
Hi

H- "
r2«
ht
hf« ' .
H«>

.OOE+02 N/SO-M,

.90

MOVING SHOCK
3.1056?»03

. 8.1223E*0!
1.1075E*01
5.1138F»02

, l.'6284E»01
2.8893E»00

. 3.4524E»00
9.45605-01
4.4679E»Ol

4.496BE-01
7.5330E-02
4.4601E-01
l.*d75E-07

' 5.3338E-06
1.1970E-05
2.5308E-02
3.6571E-C3
9.1599E-H

.00=»OJ N/SU-M,

.90

MOVING SHOCK

3.3016E»03
8.6227E»Ol

' 1.3b25E»Ol
5.«<i63E»02
1.7I51E«01
2.9<.UE»00'
3.5372E*00
9.64*4£-01
«.6C1.5c»01

4.628tc-01
5.2532E-02
4.5633E-01
i.8920E-Oo

• 3.2d61E-06
7.8570E-06
2.174bEr?2.
6 .5252S-03
'.79605-10

USl = 6.20E*04 M/SEC
XHE - .10

STANDING SHOCK
2.*401E»04
1.8735E»02
3.462GE>01
8,9381E»02
2.8201E<01
3.0276E»00
3.T611E»00

' 1. 1286E»00
1.<,259E«01

MOLE FR ACT I CNS

4.9*83E-01
' -1.0079E-02

4.6850E-01
1.6483E-10

•8.9979E-07
1.0082E-06

' ' 1.5552E-03
2.372SE-02
1.3034E-03

REFLECTED SHOCK
4.584 IE »0«
2.8787E«02
4.1280E»01

• l.2491E»03
3.5292E»01
3.1505E»00
3.8S76f»00
1.1216E»00
1.6368E»01

5.0747E-01
5.416-.E-03
4.6119E-01
9.9977E-12
6.8375E-07
3.0961E-07
1.7935E-04
5.20T9E-03
2.0535Er02

USl = t.«OE»0« M/SEC
XHE = .10

STANDING. SHOCK
2.4992E»6<<
2.029«E»02
3.2597E»01

.,.9.*676E«02
2..9002E«C1
3.0651E-00
3.777SE«00
1.0971E«00
1.5235E«01

4.97C8E-01
B.0763E-03
4.6837E-01
6.8738E-11
7.1086E-07
6.4936E-07
1.1441E-03
2.1945E-02
3.3802E-03

REFLECTED SHOCK
4.8031E»04
3.15l5f»02 '
3.S365E»01
1.3390E«03
3.74*lE«Ot
3.ieaiE»oo
3.871 7E»00
1.1489E«00
1.7459E*01

5.0926E-01
4.4341E-03
4.6048E-01
4.7929E-12
5.3421E-07
2.1535E-07
7.4221E-05
2.7293E-03
2.30256-02



TABLE I.-Continued

PI = 5.
XMi =

P '
T
RHC
H
A

S '
i
OAM6
U

SP EC I F S

t-
h
H*

H2
h-
H2» '
Ht
HE*
ht *»

U0d*02 N/SU-H,
90

MOVING. SHOCK .

J.SOU^tOB
9.2096E»Oi
l.0530E*01
5.78B5E*02
l.a09vE»01
2.9911E»00
5.61336*00
S.ai>25E-Ol

. '..•73l8t*0!

^.7373E-01
1.5726E-02

' ».628«-01
2.1102E-C8 •
l .9055E-r063 .
4.8508E-C6.-
1.6813E-J2 !

1.0a85E-U2 .•
6.6atdfc-09 •,:

US1 = t.60E»04 M/SEC
XHE = .10

ST4NJING St-OCK
2.5472E»0«
2. 178?E«02
3.079<.E*Ol

. 1.0008E*03
2.97896*01
3.'l020E»00
3.79746*00
1.0728E*00
1.6150E»01

MOLE F R A C T [ONS

<i.996tE-01
6.6661E-03
«,.6734E-01

. 3.245CE-11
, . , 5 .7677E-07

«..436SE-07
0.063CE-0*
1.8728F-02
6.79^^6-03

REFLECTED SHOCK
*. 99916 *0*

. 3.*5*2E*02
3.7298E»Ol
,l.<i326E*a3
3.9511E»01
3.22516*00
3.8802E*00
'1.16*76*00
1.8632E*01

5.1034E-01
3.6053E-03

, 4.6028E-01
2. 29996-12
*. 06106-07
1.49466-07
2.9742E-05
1.43136-03
2.4311E-02

PI
XH2

P
T:
RHO
H ' '
4
S '
i

5.00c*02 N/SU-H,
.90

US1
XHE

7.00E»04 M/SEC
.10 •• •

U

M O V I N G SHOCK
3.9082t»03 .
1.07376*02
9.7909E*00
6.50126*02

•! 2.0bl4E»01 •
3.0841E*00
3.7176E»00.
1.06466*00
4.9802E»01

SPECIES

t-
K

H2 ' ;
H-:- '
h-2* "'
HE '
HE* . . • •

S T A N D I N G 'SHOCK
• 2.6053E»0*

2.75*3E«01
1.1123E«03
3. 192«E«01
3.1722E»CO
3.8388E«00
1.07746*00
1.7701E»01

R E F I E C T E O SHOCK
5.265*E»0*

- ».0893E«02
•3.3112E*Ol
1.622*E»03

' *.3226E»01
3.29*5E»00
3.8886E*00
1.1750f»00

' 2.0860E»Ol

4.8892E-01
1.5B13E-02

- 4.6836E-01'
2.02426-09
5.5712E-07;

' 1.56L6E-06
6.34096-03
2.0558Er02

HOLE FRACTIONS

5.0505E-01
.«. 77586-03

9.0724E-U-
3.9194E-07

. 2.3036E-07
3.2591E-0* .
1.0526E-02
1.5K8E-02

5.U39E-01
2.42S6E-03

•*.60*46-01
6.022*E-13
2.29556-07

. 7.59606-08
5.6668E-06

' *.9097E-0*
2.52196-02

US1 = t.80E*0<. H/SEC
XHE = .10

POVIWi SHOCK ' S -TANa- lNG'S t -OCK- REFLECTED SHOCK
P
T
PHO.
H

A
S
i
G61C
U

SPEC IES

E-
H
h*

H2
, —
hT *
ht
hf*
Hfc+*

3.7024E»03
9.9068£*OI '
1.01796*01 ' •
6.13996*02
1.9235t*0t
1. 03946*03
5.67156*00
1.01726*00
4.6568i=.*01

'1.8250E-01
2.38405-32
4.6641E-01
^.a213E-09
1.0463E-06
?.8!97E-D6
1.H49E-C2
I .t088E-02
5.4950E-08

2;5818E»04
2.3200E»02
2.9145E»01
l.0559E»03
3.07386*01
3.1375E*00
3.81846*00
1.06666*00
1.69476*01

• MOLE FRACT I ONS ~'

5.0241E-01
S.6236E-03
4.65786-01
1.6B49E-11
4.7572E-07
1.1713E-07
5.3449E-04
1.46786-02
U0976E-02

5.1462E»04
3.7645E»02
?.5185E*01
1.5257E*03
4.1400E*01
3.26036*00
3.8853E»00
1.1719E»00
1.9717E»01

5.10986-01
2.9508E-03
4.6034E-01
1.15706-12
3.06246-07
1.05786-07
1.26586-C5
8.10196-04
2. 49156-02
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TABLE I. -Continued

1 kN/,m

PI = : '.
Xh2 -

P .' * ' • • '
t . _ • v • •
RIO " ";
H". i,l
A . .7 -.
S . .-. .'.
I . .".-.'.
GA.Mc^ -.
U

S PE C I fc S

l>- >••/
h. .... • .;
H* '. •

b? ,.:, '•_.
L---1 " "!. "~. "

H.2* . r, '
fiE •.'•;;•,
HE*, p.-:-'
HE*.

30t»03 N/SU-M,
90

MUtMNb SHOCK
' 1.16146*01
2.938SE*00
3.9506E*00
3. 00495*00
i.70a4E*00

' l .C602E»OC .
1.00036OO

'9. 93116-01
'2'. 3 f c 7 f F » 0 0

2.99946-63.
2.71416-10

.. 2.62096-20
• 9.00006-01

d.tB«7E-71
. t .0232E-20
.'- ; .OOOOE-01
: 6.2361Er72

•).

US1 = ' « . C O £ »
XHF = .10

STANDING SHOCK
2.«31BE»01
S.fcbBSEtOO
6.6291E»00

-3 .778CE»CO
1.9006E«00
l.C621E»00
l.OOOOEt-00
9.S452E-01
l.<iJ74E»00

MOLE FRACT I CN S

2.3519E-43
.: ' 3 .2505E-C8

3.99S5E-20
9.0000E-01
5.3373E-49
2.6446E-20.

"l.OOCCE-01
9.2550E-61
0.

03 n/sec

.REFLECTED SHOCK
5.5<tT2E»01
5.1960E»00
l.l**5E»Ol
5.4622E»00
2.2376E»00
1.0815E»00
!.OOOOE«00
9.6355E-01
1.2<i92E>00

3.5066E-27
*.3120E-05

. 5.3386E-20
8.9996E-C1
2.6464E-31
1.3054E-20
9.9998E-02
2.24V3E-51
0.

Pi - 1.0?E»C3 N/SU-M.
XH2 = .90

USl = 5.0CE»03 M/SEC
XHE = .10

' . - i~-

V . .
T- - .
knii .
M ,
A ' f '
S
I • • .-.
GAME.,-
U

SPEC 16 S

t- j : , .

r..' '- '• !->
H,*- -• /
H2; -- > ) . '
H- - • - - . •
h2 » • .
H6
HE* ' •.
HE*.

-MOVING SHOCK
,i.8291E*01
4.04456*00
4.52:o6»0'.
4.18316*00,

, 1.9904C»00
: 1.0929F*00

1.00005*0?
9. 7947F.-01
3.0856C*OC

.- 2.9447E-41
.. 0.00926-07
. , 4 .8723F-2C .

- 9.000JE-01
7.1970E-47

' 1.7718E-?0 •
. 1. 00005-01
: 2 . l222Er59

0.

STANDING SHOCK REFLECTED SHOCK
• 4.8639E*01-

5.4062E*00
8.99486*00

. . 5 .7027E*00
. 2.27846*00

!.0975E»00
1.00CCE»00
9.6015E-01
1.54815*00

• MO LE F R A C T I ON S ~ •

• 7.9971E-25
. 9 .7649E-05
. 5.57CCE-2C
. 8. 99916-01

7.0898E-29
1.0739E-20
9.99956-02 '
4. 72466-50
0.

1.06576*02
7.28476*00
1.4595E»0!
8.03936*00
2.5790E*CO
'. .1!89E*00
1.0024E»00
9.1087E-01
1.3867E»OC

7.1663E-17
4.7642E-03
6.2536E-17
8.9547E-01
1.56106-20
9.2092E-18
9.9762E-02
1.95406-38
0.

PI = 1
XH2 =

P
T '
RHU
H
A
S .
I
GAME '
U

SPE C I E S

E-
H
h* - " ' .
H2 ' •
h-
H2»
HE .
HE*

PI =• 1
XH2 «

P
T
RHU
H: • .
A •
S .
I
GAME
U

SPFC 16 S

E-
h
H*
H2
h-
H2*
HE
HE*
HE**

.OOE»03 N/SU-M

.90

MOVING SHOCK
2.6552E*01
5.3381E»00
4.9739E*00
5.6252E»00
2.2647E*00
1.1246E»OC
1.000! E*00
9.6075E-01
3.7997E*00

1.0023E-04
. 5.7818E-20

8.9990E-01
2.6240E-28
6.6167E-21
9.9995E-02
1.0968E-50
0.

.006*03 N/SU-M

.90

MOVING SHOCK
3.6469E»01
6.738*6*00
5.40396*00
1.33566*00
2.4936E*00

- 1.1 549E*03
1. 0015E*00
9.2136E-01
4.5211E*OC

4.61646-18
J.9578E-03 '
4.2449E-18
3.9719E-01
4.5143E-22
4.3S29E-19
9.9852E-02
1.09176-4!
0.

. USl = 6.006*03 M/SEC
XHE = .10

STANDING SHOCK
8.40226*01
7.3310E.OO
1.14286.01
8. 12396. CO
2.580CE*00
1.1324E.OO

• 1.00296*00
9.0537E-01
1.65046.00

~ MOLE FRACT I ONS

. 2.0191E-16
5.8060E-03
i.8289E-16
8.9448E-01
.1.7232E-19
1.9259E-17
9.971CE-02
D.8008E-40
0.

REFLECTED SHOCK
1.66306*02
8.93796*00
1.82506*01
1.10186*01
2.78236*00
1.15606*00
1.0195E»00

. 8.*953E-01
1.42686*00

2.83916-13
3. 82 806-02
2.60136-13
8.6363E-01
9.1995E-16
2.*70*E-1*
9.8086E-02
7.T931E-3*
0.

. USl = 7.006*03 M/SEC
XHE = .10

STANDING SHOCK
1.3634E»02
8.9370£«00
1.4934E«01
1.1128E*01
2.77876*00
1.16766*00
1.0215E*30
8.4574E-01
1.63176.00

~ HOLE FRACT IONS

3.3511E-13
4.2127E-02

- 3.0972E-13
8.5998E-01

- 9.9803E-16
2.6386E-14
9.78S4E-02
5.7433E-33
0.

REFLECTED SHOCK
2.4178E.02
1.0127E.01
2.26526*01
1.44326*01
2.9739E»00
1.19486*00
1.05396.00
8.28626-01
1. 41896*00

1.48646-11
1.02316-01
1.3770E-11
8.0280E-01
9.6271E-14
1.1906E-12
9.48846-02
3.5026E-29
0.
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TABLE I. -Continued

V11 kN/ m*

PI - 1
XH2 •

P

T ' •
K^u

H
A
$ • "

l-
GA»t •
u : •'<

S P E C I E S

t-.
H- '
H*-
l-2
H- . '

n2» ' •
-E
HE*: ••

p\ = 1
XH: =

•f • • •
T
Khil
h • •
A

î:
GAIt
u.

S P E C I E *

c-
M - -

^* -
Hi
H-

H2 *
HF

HE » • '. .
-•£»*

.J05»03 N/S8-M, USl = 8.006*03 M/SEC

.90.. f • .

MUV1NG SHOCK.
4 • 8366*: *01
7.97706*00
6.00016*00
9.3300E»00

• 2.6375E*00
1.1847E*00
1.91D5F»00-

- B.62SB6-01
5.28J85»0:)

9.6831E-15
2.GB306-C2

. J.0972E-! 5'-
• d. 802 16 -01

•J.82B5E-i8V
3.95B3E-16-
'J.8kJ586-:02;'
'.72256-37.
0 . ' • .

.005*0? N/SU-M

.VO • - „ -

K.QVING SHOCK
6.2330S»Oi t -
3.9090C.»00 .

. t . 7U75E*00 •
. 1.160BE*Oi •

2.764tE*00.
1.2' .55E*03

. l .030di*CO-
.8.32246-0,' - •

. .6 .08 j2 t»00-

5.1158E-13
5.9B316-02

." 4.B4456-13.
' «.43i96-01

• . •).B3rvE-16.
7.8112E-14
1 . 70i OE-:02
1.5134E-J4 ,

.• ') .

XHE = .1.0

STANDING SHOCK
2.-L402E»02
l'.0157E»01
1.98976*01
1.4744E»01
2.9815E*00
1.206CE*00

• 1.05886*00
8.265CE-01
1. 5B87E»00 -

~ MOLE F R A C T IONS

1.7B346-11
... 1. 11116-01

1.66076-11
7.9444E-01

- • - 1.09316-13
' • • • • . i . 33686-12
. . 9.4444E-02

4.28546-29
;: . o. •

REFLECTED SHOCK
3.48856*02

' 1.11486*01
2.8375E»01
1.84786*01

.. 3.1830E»00
1.2368E*00
1.10296*00
8.2495E-CI
1. 41796*00

1.96436-10
.86596-01
.82836-10

- . .22746-01
r . .9970E-12

.55976-11
9.0670E-02

'.5.7336E-27
. . 0 .

, usi = ";.C06»C3 M/sec
;xt(E = .10

STANDING SHOCK
:•' 3 ;>2539E*02 •

1.119SE»01
; 2.61656*01-

1.8965E»01
-. ;3.1995E»00

l.2476E»00
1.1104E*OC
8.2316E-01
1.57476*00

~ HO Lt FR f iCT I ON S

2.?8816-10
, 1.9887E-01

2.2321E-10
7.11C7E-01
2.3727E-12

- . 1.79726-11-
. S.0056E-C2

1.33666-26
0.

:
REFL6CT6D SHOCK

.- 5.0129E»02
1.21226*01

: 3.5497F*01
• 2.32246*01

3.41506*00
1.2826E*00

. 1.16506*00
8.2583E-01
1.43816*00

1.5102E-09
2.83206-01
1.4136E-09
6.3096E-01
2.21566-1!
1.18766-10
B.5840E-02
9.2534E-25
2.08966-86

PI <=
XH2 =

'P
f" '
RhO '
H

A'
S
z '•
GAME
U

SPF C I

E-
H- ' ' '
H*

H2 - '
[i-i ,- •

h2» ' ' '
HE •
HE* •
H6 + *

1.00E»03 N/S'U-M,
.90

' MOVING SHOCK
7.8181E*Ol
9.64156*00
7.6474E»00
1.4158E*01

• 2.89576*00
1.24826*00
1.0601E»00
8.2025E-01

1 -6.8865E»00

cc ___..__»_ „„_

6.9130E-12
1.13336-01
6.58296-12-
7.9234E-01
?. 08966-14
3.50946-13
9.4334E-02 •
1.81936-30

•• • 0. .

USl - 1.006*04
XriE - .10 '

M/SEC

STANDING SHOCK REFLECTED SHOCK
4.7282E*02
1.21586*01
3.31486*01
2. 3734E*01
3.43156*00
1.2927E*00
1.17336*00

' 8.2552E-01
1.58986*00

HOLE FRACT IONS ~~

1.7011E-09
2.9534E-01

•! .5970E-09
6.1943E-01 -
2.4215E-11
1.28316-10 •
8.52336-02
1.2350E-24

•6.7538E-89

7.0106E*02
1.30776*01
4.3290E»01

•2.8603E*01
3.66836*00
1.3318E»00
1.2383E»00
B.3099E-01
1.4736E*00

8.0079E-09
3.8493E-01
7.5422E-09

- 5.3432E-01
1.5522E-10
6.20956-10
8.0754E-02
S.U67E-23
7.67466-83

PI = 1.00S*03 N/SU-M,
XH2 • .90

USl - 1.10E*04 M/SEC
XHE • .10 . • .

•P
T .-
PHO ^
H
A
S '
2
tA^E
U

S P E C I E S

t-

H* -
H2 •. -
H- • .
H2» .
K-6
HE* •
hE»* .

MOVING SHOCK
' 9.5834E*01 -'

1.0267E»01
..8.51 33 = »00

1.6975E*01
. 3.0309E»00

1.2B31E*00
1.0<* 64F*00
8.1611E-01

,7.6923E»00

4.3»OOE-11
1.7582F-01
4.1849E-11
7.32»7E-01
1.78B66-13

. 2.12976-12
^.12C9E-02
9.900B6-29
0.

STANDING SHOCK REFLECTED SHOCK
' 6.58086*02

1.30806*01
4.0J79E«01
2.9034E«01
3.6796E*00
1.34096*00
1.24596*00
8.30806-01
1.62376*00

• MOL6 FRACTIONS — — ""

B. 39046-09
. 3.94776-01 -

7.91S76-09
5.24S7E-01
1.5631E-10 ' -
6. 27006-10
8.0262E-02 ' •'
5.1247E-23
7.2220E-83

9.5050E*02
1.40436*01
5.11826*01
3.4626E*01
3.9464E*00
1.38456*00
1.3224E*00
8.3863E-01

.1.53266*00

3.3541E-08
4.87626-01
3.1807E-08
4. 36766-01
8.0145E-10
2.5352E-09
7.5619E-02
1.4437E-21

. 2. 3941 E- 77-
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TABLE I. -Continued

1 kN/ r

PI = 1.
XH: = .

p
T
R-in
h
A
S
L
GA'1 E
U

SPEC I E S

£-
H

H*

ft
f- '

h2«

f:E*
KE»»

P: - i.
XH2 =" .

P
T

^H.~) •
h
A

S
I
GAML
U

SPE C 1 1 S

1 -
1-
!•*

h2 •
!'- ' '
hi *
ht
Ht*
!•?•*

00£»03 N/SO-M
90

MOVING SHUCK
1.151«?*02
1.0825F»31

• S. 3*j!>E*00
2.0056E*01
3.17J5F.OO
1.3202 = *00
1.13B7E*00
dil5*bi-01
d.*b96f»00

1.0733E-10
>..*362E-01
1.7951E-10
6.68566-01

' ^.6218E-!3
3.7798E-12
H.7S19E-02
2.39156-27
0. .

JJE*0-1 N/SU-M
VJ

KOVING SHOCK
1.362Jt»32'.

.!.l2*5e.»0l
:.011BE*Oi
2.3*02F»01 .
3 .3157fc»00
1.3593E»00
I.l865e*00
d.!672t-0!
S.2797=»00

6.3076E-).0
3.1*30E-01

.o."620F-' 0
6.01*16-31
3.as*3f-;2
:.b**JE-i :
J.42B5E-C2
•-1.0I05E-36
0. :

, . US1 - 1.206*
XHE = .10

STANDING SHUCK
. 8. 7967E»02

.'..3996E»01
*. 73576*01
3.*82?E*01
3.9*586*00
1.39186*00
l.3271E*00

• . B.3817E-01
1.67726*03

3.26696-08
4..93CCE-01
3.1031E-08
4.3165E-01
7.*2C7E-10
2.3798E-39
7.53506-32
1.19176-21
U.*5««6-77

0* H/SEC

R6FLECTEO SHOCK
1.2*85E*03
1.50536*01
5.85826*01
*. 12606*01

' *.2532E*00
< .*398E*00
l.*158E*00
8.48786-01
1.6399E»00 '

1. 22606-07
5.87*16-01

. , . 1. 17216-07
• 3.41966-01

3.39106-09
8.77966-09 ,
7.06306-02'
3.1362E-20
2.65236-72':

, US1 = 1.33E*C* M/SEC
XH6 = .10

STANulNG ShOCK t
.13646*03
.49416*01
.3712E«01
.1116E*01
.:3*?E»00
.***8E«00

1.416CE*00
8.4770E-01
1.75C6E«01

~ MCL S FRACT IONS

1.11686-07
5.8758E-01
' .0690E-07
3.41ECE-01
2.S067E-39
7.6936E-09
7.0621E-02
?.329flE-20
1.0249E-72

,

REFLECTED SHOCK
1.5959E*03
1.6162F»01 .
6.5362E*01
•..853*F»01 '
4.59976*00 '
1.49756*00 ''
!.5177E*00 '
8.6257E-01
1.7085E»00 •'

4.21006-07
6.8221E-01
4.06166-07
2.51906-01 '
1.26826-08
2.7527E-08

' 6.5890E-02-
5.96776-19

. ' 1.3970F-68

PI =.1
XM2 =

P
I

kh.O
H
A

s
I
GAM6
U

SP— C IE S

t - - •
rt
h +
h2
H- .
1-2*
Ht ' '
*E»
HE**

.006*03 N/SU-M.

.90

MOVING SHOCK
l.'$a9*E»02
l.lg*4E*Oi
1.0828t*01
?.70US»01
3.*675F.*00
l.*004E*00
!. 23936*03 -
B.1916E-01
1.0066E*0!

1.810*6-09
3.B616E-01
1.74516-39
5.3314C-C1
1.2883E-11
f.8l»6E-ll
3.0692E-02
3.9436E-25
*.3*£9E-91

PI - 1.00£»C3 N/S«-M,
XH.' =

? ' • ' _ • ' .
T
r.MJ . .
H

A :

S
L
GAM5
U

SPcC 1 F S

t-
H
h*

h2
t—

h2»
ht
>•£»
ht»»

.90

"OtflNO SHOCK
1. .S3JIE»OJ
1.2333E»01
l.K62f »01
3.08SOE»01
3. 62 71 C» 00

"l.**73t»3a
l.2969£»01
».225'.[-0'.
1. Oa«oF»01

4.6<.'i5E-09
<..57<J6E-J1
*.«.9i<)E-C9
i.t>04E-01
J.7093E-11
1.9079E-10
'.71076-02
3.*10ME-2*
l.-c.ci'.E-87

US 1 • l.«OE»0« M/S6C
.' XrlE' • .10

STANDING ShOCK
. l.'<>266Et03

1.5957E»01
5.91»9E»01
<,.7900E»01
V. 55 506* 00
1.4994E»00
1.5115E.OO
U.6026E-01
l.8«53E«00

HOLf Ffi AC T IONS

3.538*6-07
6.76786-01
3.*1*5E-07
2.57066-01
9.989*6-09

.' 2.2385E-08
6.61616-02
3.59266-19
5.11676-69

US1 = l.506»
XHE = .10

STANDING ShOCK
l.'7**'66«03
l.TH36»01
6.32696*01 •
5.51536*01
*. 92066*00
1.55*96*00
1.61136*00
8.78096-01
1.967*6*00

NOLF FR ACT IONS

t. 11966-06
7.5879E-01
1. 38596-06
I. 79156-01
J.2191E-C8
6.1909E-08
6.2G61E-02
•>.7257E-18
1.66396-63

REFLECTED SHOCK
' ' 1.99506*03

1.74796*01
7.0168E»01

•5.65326*01
' -5.01156*00

1.55726*00
1.62676*00
8. 83336-01
1.6*1 IE «00

l.*9626-06
7.70*86-01
l.*578E-06
1.680*6-01

• *. 56916-08
- - 8.*1206-06
' 6.1*766-02

1.28086-17
9.70516-63

0* H/SEC

REFLECTED SHOCK
2.*** 96*03
1.92*26*01
7.31306*01
6.53016*01

•5.5*886*00
• 1.61776*00
1.737*6*00

.9.209*6-01
2.01S06*CO

6.31826-06
B.*8876-01
6.21936-06
9.35656-02
I. 75956-07
2.7*8*6-07
5.75566-02
*.2U806-I6
1.28936-57
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TABLE!. -Continued

1 kN/ m

PI = 1.
XHL' »

'

P .
T
RH,J .
H
A '. ' • .
S
i ,

U

SPEC 1 E S

E- '

H*
H2 - •: i .
h- ;- r
H2 *' '
HE : •
hf* - •
HE**

00c*03 N/S(<-«
90

KlWING SHOCK
2.09356*02 •
l .2822€»01 •

•i.2013f*01
3.5031E*01

.3.795bE»00-
:.4B77E»00
1.3590E»00
8.2681E-0'.
1.16'.9E*0.

. -1.10666-08
5.2836E-01
,1.07356-08

. 3.9d06E-01
, 9.642o6— 1 1
4. 27696-10
7.35B2E-02
2.5115E-23'
4i379VE-d*

>. US1 - 1.60E*04 M/S6C
' XH6''= .10

STANDING SHOCK
2.08316*03
I.d5536»01
6.56076*01
6.28596*01

'5.3668E»00
'1.6103E*00 .
1.71166*00

' 9.07126-01
2.13026*00 '

~ MUL f" F K AC T 1 ON S

-3 .8954E-06
'j. 31526-01
3.826*6-06
'..10C*E-01

'"i: 0*506-07
•' . . l'.7388E-07
-•:, 5'. 84236-02
,-: l.2l*8Er!6

7.36466-59

REH6CT60 SHOCK
2.96056*03
2.22786*01
7.23*56*01
7.52906*01
6.*280E*00

• '1.67936*00
1.83686*00
1.00976*00
2.31256*00

4. 58536-05
9. 11026-01
4. 55706-05
3.44446-02
9.3573E-07
1.21876-06
5. 44426-02
5.69386-1*
5.76086-49

P: = i
XH2 -

P
T
Hh j
h
A .
S
I.
GAlt
0

SPEC IE b

E-
h -
h*
H2
h-
H2*
HE
HE*
Hi**

.005*03 N/SU-Mf

.90

KLVING SHUCK .
2.37UOE»02
1.33:5E»Oi
1.2*7Bt*01
3.9*3Bf»01 .
3.9755F*00
1.5336E+00
1.42545*00

'. 1>.3209E-01
I.i387£*01

2.5'.3!E-Ob
5.96B7E-01
2.443ZE-OB
3.3298E-01
J.3320E-10
V.0245E-10
'.'31576-12
1.6786E-22
6.COb7l=-bl

US 1 • 1.706*04 K/S6C
XHE . ;io

STANDING 'SKOCK
2.42806*03
2.06016*01

-6.S364E*Ol
• 7.09706*01

5.98306*00
1.664JE«aO
l.«031E*00

.9.63686-01
2.367C6»CO

HULF FRACT IONS

•1. 73906-05
•d.9075E-01
:;7227£-OS
3.37576-02
3.8*6*6-07
5.*75J6-07
5.5*6CF-02
*. 75406-15
6. 32606-53

REFLECTED SHOCK
3.57116*03
2.8*78E«01
6.6*066*01
8.72816*01 .
7.72996*00

. 1.739*£*CO
1.68836*00
1.1H1E»CO
?. 860 76*00

7.50*56-0*
9.38616-01
7.*9*9E-0*
6.91726-03
7.75716-06
8.7184E-06
5.2957E-02
5.5931E-11
3.41096-38

PI = 1
XHJ *

P
T
RHO
H
A
S '
L
GAME
U

SPEC IF S

F-
h •' • '
>•* '
H2

 • ' ' , '1 — ' -' • .

H2*
HE :
HE*
-E»*

PI =' 1
XH2 *

P
T .
PKJ
H
A
S
i
GAME
U

SPECIES

t-
H .
h*
t<2 .
t —
H2*
HE '
FE*
Ht ** '

.006*03 N/SU-H

.90

MOVING SHOCK
2.6625E»02
1.3855e»01
l.2<i*VE*01
*.*109E*31
«'. 16896*00
1.58076*00
l.*956E»00
8.38726-01
1.31*8E»01

• 5.5662E-06
6.6273E-01

; 5.*369E-08
2.70*15-01
5.3814E-10

'1.83056-09
6.6864E-02

: 1.0823E-21
6.2526E-78

.J0r»03 M/SO-H

.90

MOVINU" SHOCK
2.9705E»02
l.«*3*E»01
1.311t>E*01
*.90*3E*0:
4.3839E»01
1.62686^03
1.5691E»03
B.4740E-01
).3903E«01

1.2388E-07
7.2536?-01
1.21*5E-07
2.L091E-01

' 1.2!*0c-09
3.6*30E-09
S.3732E-02
7.1230E-21
5.6758E-75

i US1 - 1.80E*
XHE - .10

STANDING SHOCK
2.7526E>03
2.39S6E«01
6.15746*01
7.9376E«01
6.U996E«00
1. 71436*00
l.8660E<00
1.0649E»00
2.745*6*00

~ MULE FRflCT IONS

- •• 1.1992E-0*
; "9.-2782E-01

,1.19526-0*
1.83*66-02
1.76*16-06
2.15926-06
5.3591E-02
5.4753E-13
1.87l26-*5

, uSt = 1.90S*
XH6 - .10

•STANDING SHOCK
3.03836*03
2.881*E»01
5.575IE»01
8.79826*01
7.78*2E*00
1.7S81E*00
1.89146*00
1.11186*00
3.2761E«00

~ MOL E FR ACT IONS

9.19856-0*
9. 39826-01

'9.miE-0*
5.*571E-03
7.77326-06
11.71426-06
5.28J1E-02
U.1372E-11

' 1.1915E-37

0* M/SEC

REFLECTED SHOCK
*. 23096*03
3.58306*01
6.1897£«O1
1.00286*02
8.42586*00
1.7889E»00
1.90776*00
1.03866*00
3.*399E*00

• • • 6.09296-03
' -.9.3330E-01

A.0885E-03
2.02*26-03
3i3B8*6*05
3.82966-05
5.2*196-02
9.6811E-09
*;856*6-30

C* M/SEC

REFIECT60 SHOCK
*.'8663E*03
*.1370E*01
6.0S71E*01
1.12876*02
8.79096*00
1.8283E*00
1.93256*00
9.66656-01
3.81016*00

1.7948E-02
9.11156-01
1.79346-02
1.06S96-03
7.015*6-05
8.40516-05
5.17*76-02
1.4115E-07
7.65S2E-26
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TABLE I. -Continued

1 kN/ m

PI » 1
XH? =

P ... '•
T. . . .. •

RMU-

A • '
S • • -'
i' . • . '
(.AXE
U

SPEC I E S

t-'- - '• .
H ' : - ' ' ' '

h* •
f 2 . - , -
- - , - . ' • '
H2* '• • :
ft
HE*'
HE**

PI = 1
XH2 »

•v •
P
T
RHJ
H •- .
A -.' - .
S •
z
GAME .
U

S Pt C I E S

H*. • •
^•2 J

H-

n2t
Hf , .
-H£*-
,-e**

.OCE*03 N/SJ-H

.90

•iKCvlNG SHOCK
... 3. 2933t*02
• 1.5096E*01
. l.3262fc»0!

4.62C2E*CO
•;'1.677»E»00

1. 6449b*00
8.59616-0'.
1.46486*01

.•••'l:nt£SI
. 2 . 80S4E-0 7

• . 1.5507E-01
':• :2.75J3E-09
- • 7.2804E-OV

.-.6.0793E-02
. .4.9509E-20

7.2549E-71

.OJE»33 N/SO-M

.90 '

MOVING SHOCK
3.6297E»02
1.5V11E»0'
1.32536*01
5.96976*01
4.90676*0}

-,1. 72626*00
?..72'.36*00
8.79066-01
1.5379E»0!

.• 7.3524E-07
U.3812E-01
7.2658E-07

i 1.0378E-01
,.6.6133Er09
•1.5275E-OB
,5.8094E-02"

- -5. - .73lE-l9
6.2326E-68

, US1 ' 2.00E*
XHE = .10

STANDING SHOCK
3.3142E*03
3.3972E«01

. 5.1236E*01

8.2728E»00
l.7961E«00
1.9C*1E»00

. 1.0581E«00
3.786SE*00

— MO Lc F R A C T t ON 5

4.3179E-03
9.36656-01
4.3153E-03
2.1418E-03
2.2347E-05
2.5169E-05
5.2519E-02
•!. 58006-09

• 1.1440E-31

04 M/SEC

REFLECTED SHOCK
• 5.4707E»03'

4.55686*01
6.11116*01
1.253BE*02

. 9.1194E»00
1.8635E»00

. 1.9646E*00
9.2898E-01
4.06006*00

3.3717E-02
8.8074E-01
3.36866-02
7.1736E-34
1.0531E-04
1.3379E-04
5.0901E-02
6.9588E-07
2.4652E-23

, US1 = 2.10E*C4 M/SEC
XHE = .10

STANDING SHOCK
3.5873E»03
3.8497E*Ol .
4.8517E*Ol
1.0639E»02
8.5616E»03
1.8307E»00
1.9207E*00 •
9. 91366-01
4.1972E*CO

~ HGL fc FR ACT ION S

! .1964E-02
! 9.2277E-01 '

:.1957E-02
1.1532E-03

.4.4062E-05
5.1042Er05
5.2065E-02

' 4.3411E-08
8.8403E-28

REFLECTED SHOCK
6.01T1E»03
4.8942E»Ol •

- 6.1435E*01
1.3790E*C2-
9.43386*00.
1.89696*00
2.00126*00
9.0867E-01 '
4.2293E*00

.-5.1271E-02-
8.4668E-01
5.1224E-02
5.3584E-04

•1.3531E-04
•• . 1.810BE-04

4.9969E-02
• 2. 05866-06

1.2561E-2'.

PI = I
XH2 =

P
T
RHJ
H
A •

S
I
(.ANf;

U

SPEC I E S

[--. • ' '

H*
H2

h- *
h?*
HE
"E*
HE**

PI = !
XH2 =

P
T

RHJ
H

A " .
S
z
GAME '
U

SP^C I E S

F-
r-
H» .«
h2
h-
h2*
l-E
HE*
hE + *

.OOE*03 N/SQ-Mt

.90

HCVING SHOCK
3.9768E*02 .
.1.7025EO1
1.3017E*01 •
6.54076*01 •

. 5.2«a6E*01.-.
. 1.7744E*00

1.7944E»OJ
• 9.1S49E-01

1.6088E*Ol

2.3U4E-06
'8.8543E-01

2.2937E-06
5.68J7E-02
1.8034E-U8-
1.5724E-08
5.5728E-02
S.4474E-18-
1.5357E-63.

.005*03 N/Sa-M,

.90

MUVING SHOCK-
4.32806*02
1.88046*01
1.2411E*01'
7.1354E*Q1
5.8887E*00 •
1.8206:*00
U8546E*00

• 9.943SE-01
1.67516*01

i.0990E-05 :-
9.2155E-01

'1.0949E-05
2.4503E-02
6.4533E-08
1.0598E-07
5.3921E-02 ='
3.8946E-16
3.B948E-58

US1 « 2.20E»04 H/SEC
XHE = .10

STANDING SHOCK
3.8379E*03-
4.22506*01
4.6723E«01
1.1634E*02
8.8188E*00*
1.8640E«00
l.9442E«00

' 9.468CE-01
4.4764E*00

HOLE FRACTIONS

2.3546E-02
9.0059E-01
2.3532E-02
7.4J1CE-04
6.T06TE-05.

•8.12'i9E-05
5.1435E-02
2.3075E-07
3.6920E-25

US1 = 2.30E*
XHE =• .10

STANDING SHOCK
3.9918E*03
4.5312E*Ol

- 4.4645E*01
1.2659E»02
9.0702E*00 '
1.8979E»00
1.9733E»00
9.2008E-01
4.65C4E*00

HOLE FRACT IONS

3.7771E-02
8.7308E-01

• -3 .7747E-02
5.2740E-0*
8.6862E-05
1.09S6E-04
5.06T6E-02
7.4285E-OT
2.4394E-23

•REFLECTED SHOCK
6.45506*03
5.1777E»Ol
6.1086E»01

' 1.5052E»02
9.7336E*00

• 1.9304E*00
2.0409E*00
8.9659E-01
4.3570E»00

6.9676E-02
• 8.1092E-01

6.96076-02
4.1909E-04
1.5851E-04
2.2208E-04
4.8994E-02
4.6168E-06-
2.3406E-20

04 H/SEC

REFLECTED SHOCK
6.66636*03
5.4121E»01
5.9150£»01
1.62956*02
1.0009E*01
1.96496*00
2.08246*00
8.8889E-01
4.44266*00

8.81626-02
7.7499E-OI
8.8074E-0?
3.30386-04
1.72SOE-04
2.5123E-OV
4.801SE-02
8.5TOIE-06
2.1577E-19
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TABLE I. -Continued

p • 1 kN/ m

PI = 1
XH2 *

P .
T - '
RHO
V
A
i
1 - ' • .
IjAht
U - v '

SPF C IE S

E-

H*
HP '
h-

H2»
ht
HE>
hi: * *

.COE»C3 N/S'a-M.
.90: •

HOMING SHOCK
• 4.67466*0?

2.U05E»01
1.13616*01
7.7510t*0l
<j .7437E*00

• :.a6i7E»00
. 1.38705*00

. UlO'iJctOO
1,73426*01

d.BOl4E-C5
9.3387E-01

. . a.79075-0:,
6.9574E-03.
3.1774E-07.
4.2551E-07- .
5.2993E-02 ,
6.8010E-14 .
1.63706-49

US1 = 2.40E*0* M/SEC
XHE = .10

STANDING SHOCK
. 3.9806E»02 .

4. 77656*01
. 4.1540E»01

1.3687E«02
9.3053E»00
!.9337E»00
2.0062E«00
9.0361E-01-
4.7377E»00

MOLE FRACTIONS

5.3446E-02
8.42676-01
5.3412E-02
3. 89306-04

; .1.0022E-04
'. -3170E-0*
4.984*E-02
1.7358E-06 .

. . 5.3H7E-22

REFLECTED SMOCK
'. 6.55*8E*03

5.5980E»01
5.5107E*01
1.7«93E*0?
1.0253E»01

•• 2.0017E»00
2.12<.8E»00
8.8371E-01
*.*975E»00

t.06326-01
7.3969E-01
1.3622E-01
2.5928E-0*
1. 75795-04
2.6*126-04
4.7049E-02
1.3809E-05
1.1585E-18

P! = I .JO£*03 N/SQ-Mt US1 = 2 .50E»C4 M/SEC
X^E = .10

p
T
•<HJ
H
A

S
1 . . '
C,A«t
U.' . . "

SPt LIES

t-

K*
K2
t-r
dj*
ht
ME *
hf**

MOVING SHOCK
5.D18?t*02
2.57376*01.
!. 32766*0'.
8.3a70E*OI
7.41056*00
1.8994E*00
1 .d975E*00

. 1.12636*00
. 1 .78745*0?.

6.t l32E-04
V.4397E-01
6.6108E-04
2.00iOE-03
1.3070E-06
1.6243E-06
5.27C2E-C2
->.V«58E- i2
L. 74595-41 -

S T A N D I N G SHOCK REFLECTED SHOCK
. • 3.9077E«03

, 4.98046*01
3.84316*01.

•1.4717£«02
9.52916*00
1.96956*00
2.34J6E«JO
8.93056-01
4. 76746*00

• MOLE FRACTIONS — "

6.9801E-32
U.ICSlE-01
< .9759E-02
2. 96766-04
• .085CE-04
1.4727E-04
4.8978E-02
1.3359E-C6
5.0574E-21

6.3251E»03
5.7533E*01
5.C716E»01
1.8660E»02
1.0477E»01
2.0385E»00
2. 16776*00
8.8020E-01
4.5355E*00

1.2398E-01
7.0537E-01
1.2387E-01
2.0469E-04
1.7323E-04
2.6718E-04
4.61HE-02
2.0368E-05
4.4815E-18

PI = 1
XH2 =

f
T ~ •
RHO
h
A <
i
Z
GAHt: -1

U •

SPEC 1ES

^
,2 - -

hi*
Ht '
ME*
KE«t .

P! = :
XH2 =

p
T
RHU
H
t
<,
I

CAME
U

Sf*l: C I£S

t-
n

H»

I-Z .
(H —

H2*
ht
ME* •.
HE»» •;•

.OOE»03 N/SO-M,

.90

MOVING SHOCK
5.38UE»02
2.9705E*01
9.5138E»00
9.0493E»01
7.7729E*00
1.93!4E*03

• 1.9042E»00-
1.0681E*00 '
1.84335*01

2.98576-03
9.4071E-01
2.9852E-03

.' 7.9358E-04
: . 4.0213E-06

4.4d66E-06
5.2516E-02:
4.0664E-10
1.0910E-35

.OOE»03 N/SU-M,

.90

MOVING SHOCK
5.7107Ev02
3.3171E*01

- 9.3842E»00 • •
9.74J?f»01 •
7.9641 E*00
l.9603E»00
l.^l5If»oa. -
9.9846E-01
1.9037E*01

3.3028E-03
9.3074E-01
d.3018E-33
4.2308E-04
8.1287E-06
9.0560E-06 '
5.2217E-02
5.0933E-09 •.
1.0075E-31"-

US1 = 2.60E»0* M/SEC
XHE = .10'

STANDING SHOCK
}.9194,E*03
5.1720E*01
3.6433E»01.
1.5804E*02

• 9.7630E«00 '
2.0036E«00

• 2.0800E*00
8.8603E-01 '
4.80<tlE«QO

MOLE FRfcCT IONS

8.6935E-02
• 7.7759E-01 '

' 8.6883E-02
2.3447E-04
1.1555E-04- '
1.6180E-04 •
4.8071E-02
5.8426E-06
3.7257E-20

' .

REFLECTED SHOCK
• ' e>.2«.7*E«OS

-••5.9109E»01
:" 4i7759E*01

'-i;9897E»02
'- 1.071 6E»01

'ZiOT39E«00
• 2.2131E*00

• •8.7788E-01 '
4.5791E»00

1.4189E-01
• • '6.7055E-01

• 1.4176E-01
1.6475E-04
1.7HOE-04

• 2.7101E-04
' 4.5157E-02

2.9336E-05
» 1.6197E-17

US1 = 2.70E»04 H/SEC
XHE = .10 ':

STANDING SHOCK
- <>.0«.t>2E«03.

5.36236*01: -
3.55.71E*Ol
1.6968E»0?
1.0013E«01- -
2.0359E«00
2.IZI3E*00
8.8139E-01
4 . 8 5 7 3 E » 0 0 -

MOLE FRACTIONS

1.0470E-01
7.43C3E-01
1. 04t4E^01
1.9122E-04
1.2249E-04
1.7728E-04 '
4.7I31E-02
9.6842E-06 • • •

, ' J.2950E-19 .

REFLECTED SHOCK
6.369<.E»03

> 6.0810E*01
4.6322E»01
2.1238E»02
l;0978E»Ol
2.1078E»00 '

' 2.2612E»00
••8.7651E-01

. 4.6383E*00

1.6014E-01
6.3505E-01
1.5999E-01
1.3526E-04
1.7062E-04

-- . 2.7811E-04
• .. 4.4I83E-02
• •: 4.1998E-05

5.8544E-17

10.1,;



TABLE I. -Continued

1 Mil m'

PI " 1.
XH3 • .

' f •' •. .'
V • ~ T > ;

T ^ ! V -'

« HO", ; -•

H '••'• ', i
A :.- •• , ]i

S ' ,,- '". '
I .> '..'
GAME
U

SPE_C-1 6 S"

•-*. ••
•:2 .---. .'

-- ' • • ':.•>-'

"t-V ••' --i"
- E . - . ,« '.
16 »
-E»*

•;CE»Oi N/Sg-M, USl = 2.8C6*C4 M/SEC

<°

MOVING SHOCK
6.1B81E»0'
3.60576*01

' B.8B4BS»00 '.
i.046?E*02
, 8. 13l/8E*GO
1.9B7J E*00
1.93166»OC
•>;4919E-0'.
1.96atr»01

1.6644E-02
9.14046-0! :

-1 .66426r02.
i .74 7VE-04-
1.2993E~05

: 1. 4 7; 96 -05'
S.1771E-02
2.87iOE-08
5.2347E-29

XHE = .10 .

STANUING ShOCK
4.27276*03
5. 55456 *0l
3.55236*01
1.82136*02
1. C2796*01
2.36706*03
2.16556*03
8.783(6-01
4.92186*00

•• WOLE FKACTIONS-

7.0750E-01
1.22866-01
'. .59406-04
1.29666-04
1.93756-C4

-. 4. 61636-02
1.543CE-05
1.2536E-18

REFLECT60 SMOCK
6.65766*03
6.26446*01
4.59626*01
2.26906*02
1.12646*01
2.1407E*00
2.3123E»00
8.75906-01
4.71566*00

1. 78716-01.
5.98946-01
1.78536-01
1.12396-04
1.7095E-04.
2.87386-04
4.3187E-02
5.99036-05
2.1228E-16

P. - 1.J3E»33 N/SJ-H,
X H 2 ' = .SO .

USl •= 2.90E»34 N/SEC
XHE = .10

I". = 1
XH2 =

P

T
KnO
n
A

S
2
GAME
U

SPE C 1C S

*2 '
-
2*
I
E«

1 fc»»

P! = 1
XH2 =

,COc*C3 N/Su-M,
.90

MOVING SHOCK
7.09896*02
4.0556E*01
8.85'.2c»00
1.1994E*02
8.4963E»OJ
2. J3856»03
1.97765*00
9.00J5E-0'.
2.1084E»01

3.9424E-02
8.7038E-31
3.9420E-C2

' .1.56196-04
2.2891E-05
2.7165E-05
S.0366E-02
2.5B22E-07
1.49136-25

. 3JE«03 H/SO-'I,

.90

USl = 3.COE*
XHE = .13

STANUING SHOCK
4.9325E*03
5.9414E«01
3.67186»C1
2.09246*02
1.08456*01
2.1274E*C3
2.2610E»00
B.7546E-01
5.0896E*00

MO L f F R A C T I ON S

1.6000E-01
6.354C6-01
1.59886-01
i. 14536-04
1.42C4F.-04

• 2.26196-04
4.41S36-02
3 .54826 -C5
2.6770E-17

04 H/SEC

REFLECT60 SMOCK
7.56816*03
6.65756*01
4.69416*01
2.5877E»02
1.18886*01
2.20546*00
2.42176*00
8.76546-01
4.89296*00

2.15816-0!
5.2679E-01
2.15556-01
7.8511E-05
1.7007E-04
3.0526E-04
4.11756-02-
1.18686-04
2.5918E-15

USl = 3.20E«C4 M/SEC
XHE = .10

'-, " - -.
P' ' ' . . ' • . '
T .
RHu
K. ,..',.' .;,;,
A ./ , *
s : - -
i •'. , •
GA-it. i
U

SPc C 1 C S

i-.'
I- ' .

M*
.2 ";,
h- ; ^
t-2*. .
hf
r-E*
rE»*

:H.UV.INS SMOCK !
6. 6319E *02
•»i 84745*0*
d. d27lL»00
1. 1214~*0^

. b.3386f *3~>
2.O1 3J1: *OC
1 ; 952di*30
V.lBBi'1-'!!'
i. J37<.c*0:

d.94')5E-Cl
•<:. 72485-0?
2.C )22fc-'j4
i.bO! 2E-05
2 . Od7 J"i-05

• 5 • " 209c -3?
•J.V"^0:;-Ob
».7'.tl£-!7

3TANUING SHCCK R 6 F L F C T 6 0 SHOCK-
4.574J5*03
5.74786*01
3.59736*01
1.95346*02

. 1.055'E*01
2.09746»Cr
2.21226*00
8.76496-01
5. J331E»UO

1.4146E-31
6.7149E-C1
1.41366-01

.1.34646-14
'. .3647E-04
2. 10336-04

; 4.5181E-02
2.37546-05
?.. 10126-18

'.06805*03
6.4572E*01
4.62656*01
?.4239E»02
1.15686*01
2.1731E»00
2.3659E*CO
8. 75936 -Cl
4. 79915*00

1.9731E-01
5.6276E-0'
1.9713E-0!
9.3941E-05
1.71036-04
2.9695E-04
4.2183E-02
8.47256-05
7.5307F-16

STANUINb ShOCK R E F L E C T E D SHUCK

S
Z
I.AM6
U

••2
l—"

i-t

ti .O-ySTE *Q2
V .^Ob /E fO i
S.O^Tit•^00
l.Sfc'tJFt'Oi

.fa. dd-^4 t*-00
2. Jbd* E *0i
£ .3?5 ! B»00
b. dOl6--:-01
..:5W*J,

i.l '04E-J1
0.651 BE-02
I .C b3 3E-04
>.'. 736E-05
3 .V471E-05
4.« l?7E-02
1.0394E-06
2.40? 1E-2 3

5. 7804E*03
6 .329CE*01
3.8635E*01
2 . 3 8 8 7 E * C 2

• 1.14446*01
• 2 . 1 8 7 4 E * C O

2.3640E»00
8 .7527E-01
5.2811E»03

- - M U L - F R A C T I O N S - - '

1.9660E-01
5.64186-01
'..96436-31
0.3293E-05
: .48SOE-04
2 .53C7E-04
4.2228E-02
' .3472E-05
3 . 9 4 C C E - \ 6

8.7729E»03
7.07786*01
4.68186*01
2.9399E»02
1.2571E»Ol
2.27026*00
2.5390E»00
8.79376-01
5.1121E»00

2.5205E-01
4.5637E-01
2.51676-01
5.40196-05
1.6350E-04
3.14346-04
3.9159E-02
2.26686-04
2.78126-14
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TABLE I. -Continued

1 kN/ m*

PI = l.1CE»C3 N/Sw-H,
XH' = .90

US1 = 3.*Q6»04 N/SEC
XHE = .10

P
T j • .
WHO
H . -
A
S
z . • •
GA.ME •
U

SPE C IE S

r
r*

H2"
r.,_

H2t.
H6
f^E* . '
I-E**- -

P'. = !
XH2 =

P
T • '
KHJ
II

A

S
i
GAME
U

S Pt C 1 E S

F-

h

H*

.-2
i —
t-2*
hE '
Ht *

hC **

MOVING SHOCK
9.1674=*02
4.7065t»01

• 9.27ia=»00
'..53956*02
<i.2U07E*00
2.1377E*00

• 2.1COaE*00
b. 71126-0;
2.4032^*01

7. 63826-31
9.56976-T2
7.7a74t -35
3.90876-05

1 ^ .08346-0?
4.7598C-02 '•
J.8806F-06 '

. 30c *33 ;j/Sy-Mi

.sc

MOVING SHOCK
1.03115*03
4.9749E*01
S.5403E»00
1 . 72 5B6* 32 . '
9 .&8J36*00

. 2 . l8745*Qo -
2. 17^56*00
8. 67026-01

..2-"J"*° !.

L.2556E-31 '
/. 02716-01

• 1.25546-01 -
i.90795-05 ;

4 .4782E-35
.6.0755S-05 .
4. t023E-02
6.4483E-06 .
1.95896-20

STANDING SHOCK
6. 7662E*03
6.7197E«Ol

, - 4.072'.E»01
2.7074E»02
1.2072E»01

. 2.2475E»00
2.47276*00
8.7704E-31
5.47536*00 -

MOLc F R ACT I ON S

2.3194E-31
4.9546E-31

. • 2.31686-01
S. 99376-05
1.4917E-04
2.70546-04
4.03COE-02
i.4HS6-04

: . 4 .39776-15

US1 « 3.60E*
XHE = .10

S T A N D I N G SHCCK
7 .6623E*03
.7. 1183E*Ol
4.2712E*Ol

• ' 3 . 04676*02
1. 2732E»01
2. 30dOE*C(l •
2 .5859E+00 '
8.80596-01
5 .70726*00

MOLE F R A C T I ONS

'2 .65586-01
.4.3010E-01
2.6519E-01
4.2056E-05

. 1 .426CE-04
' . 2.76366-0*

. 3.8413E-C2
2.5783E-04
4.0256E-14

R E F L E C T E D SHOCK
1.01826.04
7.5239E»01
5.08336*01
3.3209F*02
'.33106*01
2.33546»CO
2.66226*00
8.84476-01
5.35996*00

2.86646-01
3.89246-01

. • 2.86C6E-01
3.58226-05
1.5D09E-04
3.09656-04 •
3.71436-02
4.2020E-04
2.65176-13

04 M/SEC

R E F L E C T E O SHOCK
1.1774E»04
8.C069E*01

- 5.2701E*01
3.73086*02
1.41196*01
2.40126*00
2.7931E*00
8.9226E-01
5.6430E»00

3.1934E-01
3.25966-01
3.18416-01
2.2454E-C5
1.30686-04
2.8989E-04
3.5072E-02
7.68206-04
2.37356-12

PI = i.cos*03 N/sy-x
XH2 =

P
T-
RHO -
w •

A •

S
I
GAME

U

S P E C I E S

E-
h
H*' •
h^
1 — '•' "'
*-£'*. .'
HE- ' '
HE* ' :

H6**

P: = l
XH2 -

P
T'
RHO
H '
A

S
L
GAME
U •

SPFC 1 6 S

L-
h
1-1 * ' , ..

H2
H-- '
H2*' . ''
HE
ME*

nE** ..

.90

MOVING SHOCK
1.15266*03
5.2243E*01
S.8077E*00
1.92306*02
1.0085E*01
2.2377t»03

' 2.24946*30
8.6550C-0:
2.7C39E*01

• 1.5545E-Q11

. 6.4451E-31 .
- . I. 55426-01

4.54B3E-05 '
. ' 4 .88096—05

- '3 . 896 1 E —05
4 .444 3E-02
1.26656-05
2.3661E-19

.006*03 N/SU-1

.90

MCVING iHOCK
.1. 2B03F*03.
"5.461tS*01
1.00576*01
2. 13066*02
l.0497E*Or
2.28856*00
2.33086*00
0.6555E-OL '
2.8536eO, '

1.8494E-OL
3.8710E-01
'..84906-01
3.51316-05
5.1178S-35
7.5211E-05
*. 288 16-32
2.2'896-05

. ' 2. 06856-18'

, US! = 3.80E*
XHE « .10

STANDING St-CCK
9.05886*03
7. 5336E«01
4.4*4876*01
3.4065E*02
1.3433E«01
2.3689E*00

' 2.7029E«00
8.U610E-01
5.9661E«00

~ POLE FRACT IONS

2. 9736E-01
. 3.6846E-01

'•' 2.9676E-01
'•'• ' ': 2.8411E-05

1.3056E-0*
.?. 69186-0*
3.65*06-02
4.5661E-0*
3.24t36-13

t US1 = 4.00E*
XHE =• .10

STANDING ShOCK
1.0325E«04

•"1. 97~14E«01
4.58996*01

" 3.7840E*02
1.4180E«01

: 2.42986*00
2.8220E*00
8.9.3856-01

- 6.25786*00

~ MO L £ F R A C T I CN S

'3.2700E-01
3.1112E-01
3.26076-01
1.8281E-05

. 1.1377E-04
. 2;5106E-04
. : 3.46436-02

. .7.92856-0*
',. 3. 39956-12

0* M/SEC

. • ' • .

. V '

REFLECTED SHOCK
'1.35*06*0*

8.5445E»01
5.42296*01

. *.1719E*02 '
•1.50196*01 -•
2.46776*00
•2.'9220E»00 '
9.03*16-01
5.9770E»00 '

3.500*E-01
2.66886-01

.. ' 3.4849E-01
1.300*E-05
1.07036-0*
2.5573E-0*
3.2818E-02
1 .*0*9E-03*

•2.115*6-11

04 N/S6C

. REFLECteO SHOCK
1.54426*04
9Vi'5186»01
5.52416*01
*. 63986*02
1.6022E*01
2.5338E»00

. 3.05446*00
9il830E-01
t. 34376*00

3.7817E-01
2.1332E-01
3.754TE-01
6.8*6*6-06
8.20026-05

"2.1076E-0*
•3.01766-02
2.5638E-03
1.9055E-10

.103'



TABLE I. -Continued

P1 •1 k N / m

PI = 1.00E»03 N/Sg-M,
XH2 = .90

US I = 4.206*0* H/SEC
XHE = .10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P ..
T
RHO . •
H • •
A
S
I
GAME
U .•

SPEC 1 E S'

E--:. •' • •
h
H* • '
H2. ' ' ;

H- " ' - ? ' ' '.
H.2*

h6-<- ' :• '•
HE* - •
HE'»»- • -

1.41*6f*03
5.6922E*01
1.0285E*01

•2.3489F*02 -
1.0918E*01
2. 3*006*00
2.*163E*00
8. 66 706-01
3.0030E*01

J.1377E-01
5.3098E-01
2.1370E-01
2.73296-05 .
5.1982E-05
•7.9401E-05
4.1347E-02
3.8627E-05
1.4505E-17

1.16576*0*
8.44516*01
*. 69116*01
4.1799E«02
1.4990E»01
2.4905E«00
2.9424E*00
9.0426E-01
6.58926*00

HOLE' FRflCTI ONS

. 3.5451E-01
2.5817E-01
3.5301E-01
1.10*76-05
9.4163E-05
2.2203E-04
3.2619E-02
! .36686-03
1.7154E-U

1.7507E»04
9.86886*01
5.5677E»01
5.1437E»02
1.71716*01
2.60026*00
3.18626*00
9.3762E-01
6.8005E»00

4.0385E-01
1.65466-01
3.99096-01
3.17186-06
5.B296E-05
1.6011E-04
2.67246-02
4.6607E-03
1.83576-09

PI - 1
XH2 =

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H -
H*
H2
H-

H2*
HE
HE*
HE**

.006*03 N/Sg-M,

.90

MOVING SHOCK
l.7035E*03
6.1487E»01
1.066*6*01
2.81766*02
1.18006*01
2.4448E*00
2.59806*00
8.7163E-01
3.30226*01

?. 68766-01
4.2398E-01
2.6862E-01
1.5462E-05
4.9380E-05
8.14506-05
3. 83926-02
9.9295E-05
4.6413E-16

US1 - 4.60E*
XHE =• .10

STANDING SHOCK
1 .4*656*0*
9.56236*01
4.75706*01
5.02666*02
1.68536*01
2.61036*00
3.17996*00
9.3*096-01
7.40776*00

MOLE FRACTIONS

4.02656-01
1.67166-01
3.98556-01
3.15656-06
5.4493E-05
l.*583E-0*
2. 7**OE-02
*. 00736-03
8.93986-10

0* M/S6C

REFL6CT60 SHOCK
2.213*6*0*
1.181*6*02
5.*6176»01
6.26876*02
2.01396*01
2.73076*00

'• 3.4303E»00
1.00086*00
7.98616*00

*.*617E-01
9.11916-02
*. 33396-01
*. 31186-07
2.4518E-05
6.97656-05
1.6*106-02
1.27*26-02
1.88396-07

PI * 1.006*03 N/SO-Mt
XH2 = .90

US1 = 4.40E*04 M/SEC
XHE = .10

. > - -
P • . .
T
RHO •
H '• '
A . "i
S
z •- i . .• .
GAME
u •

SPECIES

E-
H
H*

H2- .
h- •
h2*
hE •
hEf
hE»» •

MOVING SHOCK
1.5560E»03
5.9203E*01
1.04906*01
2.57816*02
1.13526*01
2.39226*00
2.5055E*00
8. 68756-01

. 3.1533E*01

2.4176E-01
' 4.7651E-01

2.4167E-01
2.0597E-05
5. 1 3436-05
8.1494E-05
3.9850E-02

. 6.2829E-05
8.67905-17

STANDING SHOCK REFLECTED SHOCK
1.30496*04
8.97296*01
4.74736*01
4.59526*02
1.58826*01
2.5512E»00
3.06336*00
9.1773E-01
6.9742E»00

~ MOLE FR ACT I ONS ~~

3.7994E-01
2.0969E-01
3.7747E-01
6.1531E-06
7.3591E-05
1.8533E-04
3.0266E-02
2.3586E-03

•1.2*316-10

1.97*66*0*
1.0732E»02
5.55*46*01
5.6859E»02
1.85026*01
2.6656E»00
3.312*6*00
9.6292E-01
7.3370E»00

4.2651E-01
1.24816-01
4.1834E-01
1.2773E-06
3.8818E-05
1.1139E-04
2.20986-02
8.0917E-03
1.83386-08

PI = 1
XH2 =

P
T
RHO
H
A
S
I
GAME
U

SPEC I E S

6-
h
H*
H2
H-
H2*
HE
HE*
HE**

-OOE*03 N/SO-M,
.90

MOVING SHOCK
1.8574E*03
6.38116*01
1.0807E*01
3.06786*02
1.22666*01
2.4980E»00
2.693*6*00
8.75386-01
3.45076*01

2.9467E-01
3.7358E-01
2.9448E-01
1.1377E-05
4.6269E-05
7.9349E-05
3.69736-02
1.5411E-04
2.2974E-15

US1 = *. 806*04 M/SEC
XH6 = .10

STANDING SHOCK
1.58766*0*
1.02366*02
4.71256*01
5.47356*02 '
1.79276*01 '
2.66846*00
3.29126*00
9.53886-01
7.9355E»00

MO L E FRACTI ON S

4.22816-01
1.30536-01
4. 161*6-01
I. 46 7*6-06
3.82266-05
1.07416-0*
2.378*6-02
6.60066-03
6.4SC4E-09

R6FL6CT60 SHOCK
2.*7336»0*
1.32516*02
5.27966*01
6.91086*02
2.22586*01
2.79556*00
3.53526*00
1.05756*00
8.85176*00

*. 62596-01
6.39896-02
4.45086-01
1.15536-07
1.51286-05
3.8*086-05
1.08116-02
1.7*7*6-02

'2.0*926-06
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TABLE I. -Continued

•UN/m'

PI - I.
XH2 •= .

P
T - .
RHO
H
A
S , •-
z
GAME •.. .
U • •

SPEC IE S

£-
H
H*

H2 . ;
hr
H2»
HE.- .
ME* . ..
HE**

,JOE*03 N/SQ-M, US1 = 5.00E«04 M/SEC
.90

MOVING SHOCK
2.0172E*03 ..
6.6208E*01 .

' 1.0915E»01
3.3285E*02
1.2754E*Ol .

. 2.5516E*00 .
2. 79i4E*00

- 8.80UE-01 .
•• 3.5979E»01 .-,

3.1943E-GI .
3.2547E-01

• .3.1916E-01.
. ,S.1574E-0<, ~

4.2195E-OS a
7.5303E-05.
3.5587E-OJ
2.3692E-04
1.0856E-1V

• PI = i. 006*03 N/SU-M
XH2 =

P
T .
KHJ
HA ;.
S . . . .
i . .
GAME _
U

SPEC 1 E.S

c-
H '
h* ,
H2
H-
H2»
HE .
HE* .. ,
hE»*

.90

MOVING SHOCK
2.18315*03
6.8722E*01 ,.
1.0987E*01-

, ?.5997E*02
.. .1.3269E»01

.2.6G54E*00
2.8915E»00 '
8.c)603E-01'

,:;.'3.7*<>3e»oi '

3.*297E-01
' "2.7977E-01

3.*257E-01
5.6600E-06
1.7373E-05
6.9506E-05
3.<i221E-02
3.6373E-04
5.0308E-U

. XHE = .10

STANDING SHOCK
." 1.7277E»0*

1.1016E»02
4.6213E«01
5.9351E»02

. 1.9135E«01
2.72<i7E*00
3.3937E»00
9.793«E-01 .

. 8.5119E»00

~ MOLE FR ACT IONS

4.4022E-01
, '. .0022E-01

4.29S9E-01
. 6.1909E-07

, >. ' 2.5777E-05
• , 7.42C8E-05

1.9293E-02
•t . 1.0113E-02
Iv >.514*E-08

t . US1 = 5.20E*.
' ' XHE = '.10

STANDING SHOCK
. 1. 8627E«04
, 1.1931E»02

4.V798E«OL
' : 6.A100E*02

4 2.0539E»01
2.7788E«00
3. *851E«00
1.01*6E»00 ,
9.1886E»00

~ MOLE F R A C T I ONS

*.5486E-01
: 7. 5784E-02

*.4059E-01
2.3590E-07

, ' ' 1. 7002E-05
*.8041E-05
1.4457E-02
1.4237E-02
2.9927E-07

REFLECTED SHOCK
2.7529E*0*
1.5119E»02
5.0358E»01

. 7.61566*02
2.4680E«01

.2.8566E»00
3.6157E»00
1.11<>2E*00
9.9*17E*00

4.7*53E-01
«.*0*4E-02

. *.537*E-01
. 2.6321E-08

9.8415E-06
1.9260E-05
6.89WE-03
2.07*2E-02
2.1050E-05

0* M/SEC

REFLECTED SHOCK
3.0*97E»04 .
1.7402E*02
*.7738E*Ol
8.38016*02
2.7020E»01

. . 2.9134E*00
3.6710E*00
1.1428E*00
1.1206E*01

4.8244E-01
' 3.0652E-02

*.5966E-01
5.9058E-09
6.9*10E-06
9.4866E-06
«.6*02E-03
2.2422E-02.
1.7B03E-0*

PI = 1
XH2 =

P
T .
RHU
H
A
S
I
GAME
U • .

SPEC IE S

E- .
H . .
H*
H2
H-
H2»
HE
HE*
HE**

PI » 1
XH2 =

P
T
RHO ..
H •
A
S

' i
GAME
U

SPEC I E S

E-
h
H*

H2
H-

H2* .
HE
HE*
HE**

.006*03 N/SQ-M,

.90

MOVING SHOCK
2.35496*03
•7.1402E»01
1.10206*01
3.88136*02
1.38176*01
2.65936*00
2.9929E*00
8. 93405-01
3.88956*01

.3.65226-01
2.36646-01-
3.64636-01
3.76806-06
3.20366-05
6.22106-05
3.28516-02
5.6186E-04
2.34906-13

.006*03 N/SO-M,

.90

MOVING SHOCK
2.53236*03
7.*314E*01

. 1.1011E*01
4.1733E*02
1.4408E*01
2.71316*00
3.09476*00
9.02616-01
4.03326*01

3.86116-01
1.96296-01
3.8520E-01
2.3812E-06
2.64406-05
5.37456-05
3/14336-02
S. 79716-0*
1.13406-12

US1 - 5.40E*04 M/SEC
XHE • .10

STANDING SHOCK
1.9877E»04
1.3016E*02
4.2871E*01
6.8949E*02
2.21656*01

, 2.83046*00
3.56226*00
1.0596E*00
9.99906*00

MO L E F R AC T I ON S

4.6665E-01
5.65196-02
4.48726-01
8.11696-08
1.12286-05
2.91896-05
1.01586-02
1.79136-02
1.85906-06

REFL6CT60 SHOCK
3.34836*04
1.9892E*02
4.53866*01
9.1720E»02
2.8928E*01
2.9652E»00
3.70876*00
1.13436*00
1.24396*01

4.87706-01
. 2.2321E-02

4.6301E-01
- 1.57346-09
5.22156-06
5.0455E-06.
3.30296-03
2.26366-02 •
1.02446-03

US1 - 5.606*04 M/SEC . .
XHE - .10

STANDING SHOCK.
2.09896*0*
1.42906*02
4.05436*01
7.38716*02
2.39056*01
2.87906*00
3.62286*00
1.1038E*00
1.09566*01

MOLE FRACT IONS

*. 75566-01
4.18736-02
4.54946-01
2.59536-08
7.63856-06
1.69126-05
7.00806-03
2.05856-02

-1.05936-05

REFLECTED SHOCK
3.6*536*04
2.2367E»02 '
4.35716*01
9.99306*02
3.03626*01
3.01266*00
3.74056*00 .
1.10186*00
1.36586*01

4.92046-01
1.72456-02
4.63976-01
5.*047E-10
4.13536-06
3.02676-06
2.3264E-03

• 2.0742E-02
3.6662E-03
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TABLE I. -Continued

1 kN/ iri2

pi = 1
XH2 =

P
T
RhU
h
A
S
L
GAME
U

SPEC IE S

fc-
H
h*
H2
H-
H2«
hE
HE*
HE»»

PI = I
XH2 =

P
T
RHO
H
A
S
I
GAME
U

SP LC 1 E S

E-
h
h*
h2
h-
M2»
HE
HF*
(•E*»

.005*03 N/SU-H

.90

COVING SHOCK
2.7150E»0'!
7.7545E*01
'..09565*01
4.4T5oE*02
1.5C50E»01
2.76656*00
3.195SE*00
9.14046-01
4. 1751£*01

'».0552c-0l
• I .5904E-J1

4.0409E-T1
1.4J98E-36
2.G867E-05
4.4544E-05
2. 98866-02
1.4052E-03
D.8204E-12

.OOE»03 .N/SO-M

.90

-MOVING SHOCK
2.9026E»03
8.1205E»Ol
1.0S50E*01
«. 7882F*02
:.575i>S»01
2.8194£»0,T
1.29<>3E»33
9.2792=-01
1.31".9E»01

<t.2329E-01
l.Z53*E-01
4.20976-01
7 .7047E-G7
l.i628E-05
i.515ot-05
2.8058E-02
^.297aE-03
3.24B9E-11

, US! = 5.80E*04 M/SEC
XHE = .10

STANDING SKOCK
2.1961E»0'i
1.5751E*02
3.BC13E»01
7.8862E»02
2.56C2E«01
2.9252E*00
3.6678E*00
1. 13<i6E»00
1.2010E»01

- MOLE F R A C T I QNS

*.8iS8E-01
3.1121E-02
*.5962E-01
D.10CCE-09
4.4265E-06
9.5962E-06
4.9552E-03
3.2255E-02
5.3966E-05

REFLECTED SHOCK
3.9195E»0«
2.4590E»02
<i.2267E»01
1.0798E»03
3.1673E»01
3.05*1E*00
3.7711E*CO
1.081 BE »00
i.462ie»oi

4.9617E-01
1.4170E-02
«.631«E-0!
2.4275E-10
3.*<.30E-06
2.0633E-06
1.5554E-03
1.6893E-02
8.0692E-03

, USl = 6.00E«0<> M/SEC
XHE = .10

STANOING ShOCK
2.2799E»0«
1.730<.E»02
3.5616E»01
8.392SE*02
2. 7089E«01
2.9676E«01
3.699«E*CO
1. 146<.E»00
1.3110E»01

~ MO Lt F R A C T I CN S

*.86-ilE-01
.?.3710E-02
4.6284E-01
2. 73<ilE-09
<,.0602E-06
1.6253E-T6
3 .6838E-03
2.3123E-02
2.2415E-04

R E F L E C T E D SHOCK
<..17a7E»04
2.6833E»02
«.095SE*01
1.1623E*03
3.3288E*01
3.0947E»00
3.8021E*00
l.C861E*00
1.5557E*01

5.0028E-01
1.18S2E-02
4.6156E-01
1.1959E-10
2.8761E-06
1.4662E-06
9.2157E-04
I.20«OE-02
1.3340E-02

PI = 1.00E*03 N/SO-M,
XH2 = .90

USl = t.20E*0* M/SEC
XHE = .10

P
T
RHO
H
A
S
i
GAME
U

SPEC IE S

E-
h
H*
h2
IJ-
h2*
HE
HE*
t-E**

PI = i
XH2 =

P
T
KHU
H
A
S
t
GAME
U

SPEC IE S

f-
K
h*
t-2
H-
f-2*
HE •
l-E«
f-E*»

MOVING SHOCK
3.09*7E»03
8.5*20E*01
1.0693E»01
5.1107E»02
1.65285*01
2.871*E»00
3.3880E*CO
9.4393E-01
4.4521E»01

».3922E-T1
9.5837t'-02
4.3539E-01
3.8378E-07
1.103<iE-05
2.62*2E-05
2.5695E-02
3.B207E-03
1.9907E-10

.005*03 N/SU-M

.90

MOVING SHOCK
3.2912E*03
9.02<i7E*01
!.05:OE*01
5.4<.33E»02
! . 7356E»01
2.92:2E*03
?.'i73!E»00
9.0105E-01
«..5d70=»01

H.52V5F-J1
7.1570E-02
'..'.666E-01
1.7584E-07
7.39»5E-06
1.8b99E-05
2.2516E-02
6.277*E-J3
1. 27715-09

STANDING SHOCK REFLECTED SHOCK
2.3493E*0«
1.8903E*02
3.3381E«01
8.9065E*02
2.8322E*01
3.0075E*CO
3.7233E«00
l.!397E»00
1.4235E»01

~ MQL E FK ACT IONS ~*

4.8970E-01
1.8528E-02
4. 6<. 916-01
1.0185E-09
3.1373E-06
3.44.56E-C6
2.8223E-03
7.3278E-02
7.5760E-0*

. USl = t.40E*04
XHE « .10

<i.4191E»04
2.9199E»02
3.9526E*01
1.2472E»03
3.5204E*01
3.1336E*00
3.8289E*00
1.1085E*00
1.649!E*01

5.0378E-01
9.9446E-03
4.6016E-01
6.1092E-11
2.3683E-06
1.0575E-06
4.8245E-0*
7.6475E-03
1.7987E-02

M/SEC

STANB1NG SMOCK REFLECTED SHOCK
. 2.»1<.7E»04

2.0500E*02
3.1465E«01
9.43446*02
2.92-91E»01
3.0451E«CO
3.7437E*00
1. 1179E»00
1.52t2E«01

- MOLE FRACTIONS —

4.9248E-01
1.4913E-02
4.6589E-01
4.2823E-10
2.4990E-06
2.2370E-06
2.1746E-03
2.24SOE-02
2.0572E-03

4.6454E*04
3.17506*02
3.8016E»01
1.3351E»03
3.7236E*01
3 . 1 700E »00
3.8486E*00
1.13476*00
1.7474E»01

5.0632E-01
8.3360E-03
4.5936E-01
3.1791E-11
1.9151E-06
7.6840E-07
2.3169E-04
4.5395E-03
2.1212E-02

106



TABLE I. -Continued

1 kN/ m

PI * 1
XH2 =

P
I
RHO

h
A
s
I
GAM6
U

SPEC I ES

[-
h
h*
f2
M-
H2»
ME
rtE*
HE**

PI = I
XH2 =

P
T
RHJ
h
A
S
L
GAMS
U

S PEC I E S

E-
H
H*
H2
H-
H2*
HE
hE»
HE**

.COE*03 N/SQ-H,

.SO

MOVING SHOCK
3.4900E»03
9.59556*01
1.92436*01
5.7S53E»02
1.82816*01
2.97096*00
3.5508E»00
9.809QE-01
4. 7160E»Ol

». 64916-01
. 5.1950E-02

'4.54S6E-01 '
7.2253E-OB

. 4.6581E-06
l.23(,3£-05
1.8212E-02
9.9512E-03
8.67V5E-09

.OOE»03 N/SO-X,

.90

HOVINi SHOCn
3.693fE*03
1.0270E + 02
9.939t6»00
6.l37iE»02
1.936lE»OI
3.019JE»00
3.618^E»00
1.0087E<-00
4.645J;»01

4.74V2E-01
3.7002E-02
4;60<,3E-01
2.69^26-08
2.7987E-06
7.76i8E-06
1.315*6-02
1.4482E-02
5.8399E-08

USL = 6.60E»0* M/SEC
XHE = .10

STANDING SHOCK
2.4595E»0<>
2.2077E»02
2.9589E»Ol
9.9647E»02
3.0129E«01
3.08326*00
3.76506*00
1.09216*00
1.6293E«01

MOLE FR ACT IONS'

4.9535E-01
1.2224E-02
4.65e6E-01
1.9624E-10

• 2.0078E-06
1.5076E-06

' 1.6154E-03
2.04CCE-02
4.5456E-03

REFLECTED SHOCK
4.8*176*04
3.46468*02
3.61786*01
1.42656*03
3.S317E»01
3.20736*00
3.86276*00
1.1551E*00
1.8558E*01

• 5.0811E-01
' 6.87S4E-03'

4.5912E-01
1.60366-11
1.4888E-06
5.4755E-07
1.02126-04
2.5754E-03
2.3211E-02

US1 - t. 806*04 M/SEC
. XHE « .10

STANDING SHOCK
2.5045E*04
2.3569E*02
2.8061E«01
1.05206*03
3.1004E«01
3.1188E*00
3.78696*00
1.0770E»00
1.711*E»01

' MUL E FR ACT IONS

4.9B27E-01
1.0318E-02 '.
4.65COE-01
1.0156E-10
'. .66C7E-06
1.07S5E-06
1.1531E-03
1.7237E-02
8.01666-03

REFLECTED SHOCK
5.0140E*04
3.7761E»02
3.42946*01
1.52206*03
4.12986*01
3.24356*00
3.87196*00
1.16656*00
1.97156*01

5.09286-01
S. 6706 6-03
4. 59226-01
8.2361E-12
1.1382E-06
3.9276E-07
4.50356-05
1.50166-03
2.42816-02

PI •
XH.? =

P
T
RHO
H
A
S
i
GAME
U

1.00E*03 N/SQ-M, US1 - 7.00E»04 M/SEC
.90

MOVING SHOCK '
3.89916*03
1.1048E»02
9.61096*00
6.4984E*02
2.06176*01
3.0637E*00
3.67206*00
1.0477E»00
4.96876*01

XHE = .10

STANDING SHOCK
2.53836*04
2.90316*02
2.66226*01
1.10826*03
3.20406*01
3.15346*00
3.8090E»00
1.07676*00
1.78876*01

REFLECTED SHOCK
5.15406*04
4.09256*02
3.24756*01
1.61806*03
4.31276*01
3.27746*00
3.8779E»00
1.17206*00
2.08306*01

SPECIES

6-
H
H*
H2 '
H-
H2»
HE
HE*
HE**

4.82576-01'
.2.63256-02
4.63866-01
9,47566-09"
1.65906-06
4.70246-06
8.52736-03
L.87066-02
3.57336-07

MOL6 FRACTIONS

5.0118E-01
8.82106-03
4.63T4E-01
5.5860E-H
1.38246-06
7.94«16-:07
7.7265E-04
1.35166-02
1.19636-02

5.10046-01
4.71S7E-03
4.5945E-01
4.4444E-12
8.7037E-Q7
2.8804E-07
2.10966-05
9.3913E-04
2.4827E-02
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TABLE I. -Continued

•2kN/ i r i

PI =• 2.
XH2 = .

P
I.- • .
RHO • /
H ' - ' j
A : - • -. '
s; -. • -
i , ••
GAME .
u .--

SPEC IES

6- . •
H
H» : '.• '
h2" ••?
H-'-

n2» ' :••-••
HE - '•. '-
ME» • ••. .
Hf»»

PI » 2.
XM2 * .

P
T -
RHO
H •' '
&

S
i •;• •
GAME •
U •

SPECIES

E-
H
h*
H2 '' '
H - • • ' ' ' ,
M2» ' "
HE ' • ' •'-
HE*
hE* +

OOE»C3 N/Sg-M,
90

MOVING SHOCK
1.16l*E»01 •
2.9388E*00
3.95066*00 .
3.0C49E*OOv ".

.1.70S*E»00 .-'
,-1.0623E*00 '
.'.OOOOE*00 "
9. 93115-01 .

.2.16756*00.

1.29746-63
1.9192E-10
2.0959E-20 •

• 9.0000E-01 '
5.3136E-71
4.54826-20 -
1.00C06-01
7.21046-72
').

00=*03 N/SQ-M,
90

MOVING SHOCK
1.8291E»01
V.O'i'.SEfOO
*.5218E»0?
4.1831E»00
1.990<>E«00
1.0961E»00 '
l.OOOOE'OO
9.79*8E-01
3.0856E»00

1.1501E-41 '
4.2492E-07
4.386TE-20'
9.0000E-C1
J.9751E-A7
2.257*6-20-

' • • t.OOOOE-01 •
.' 2.7169E-59
•o. '•• •
,-

US1 = 4.30E*
. ' XHE = .10

STANDING ShOCK
' 2.*318E«01
•3.6689E*09'
6.6291E»00'
.'3.77806*00
1.9006E«03
1.06«3E*00
1.000CE»00

. 9.8<i52E-01
1.4074E«00 '

MOLE FRACTIONS

. •'• 9.3603E-** '
2.298«E-08

•• 3.43«5E-20
9.0000E-01'
2.996*E-*9
3.20S6E-20

- 1.00006-01
:.ltt2E-60

•.•i.

03 H/S6C-

REFLECTED SHOCK
5.9*T3E*01

- 5.196*6*00
1.1**5E*01
5.46236*00

' 2.23806*00-
1.0833E*00
1.00006*00
9.6382E-01
1.2*936*00

1.35186-27
3.0531E-05

• '*. 9371 6-20

8.99976-01
1.** 316-31
1.7069E-20
9.99986-02
2.9720E-51
0.

US1 • 5.00E»03 M/S6C
XHE = .10

STANDING SHOCK
*.8633E*01
5.<,067E»00
B. 99306*00
5.70256*00
2.2791E«00
1.1COSE»00
1.0000E«00
9.6070E-01
1.548*E*00

HOLE FR ACT I ONS

3.01*^6-25
6. 91686-05
5.220*6-20

' 8.99S36-01
.J.7792E-29 '
l.*235E-20

• 9.99976-02
6.31216-50
o. •' .

REFLECTED SHOCK
1.06686*02
7.3183E*00
l.*5526»01
8.0*676*00
Z.59*5E«00
1.12316*00
1.00186*00
9.18196-01

' l.3923E*00

9.25036-18
3.5638E-03
5.0338E-18
8.96616-01
9.3*Z9E-ZO
4.139*6-18
9.98226-02
*. 10986-38
0.

PI = 2
XH2 =

P
T •' • '

RHO '
H ' '
A

S .
i
GAME '*
U

SPECIES

E-.
H
H*
H2
H- '
H2* .-
HE "
HE*
H6»*

.OOE*03 N/SQ-M,

.10

MOVING SHOCK *
2.6551E*01
5:33876*00

••*.973£6*00 '
5.6252E*00
2.2655E*00
1.12896*00
1.00006*00 '
9.6135E-01 " '
3.79966*00.

"1.23356-24
7.10196-05
5.48776-20

; 8.99936-01
1.36726-28
1.1560E-20
9.99966-02

i .1.48106-50
'0.

US1 > t.GOE*03
XHE = .10

M/SEC

STANDING SHOCK REFLECTED SHOCK
8.37506*01
7.'35926«00

'1.13566*01
. 8.11686*00

2.59606*00
1.13696*00
1.00226*00
9:13796-01 "
1.66006*00

MOLE FRACTIONS —

1.25t5E-rl6
4.3152E-03 .

"• '1.09196-16
8.9590E-01 .

'l.3727Erl9
1.66676V17
9.978*6-02

"4.1635E-39
") . '' ':

1.66866*02
9.09886*00

' 1.80416*01
1.10536*01
2.81676*00
1.16136*00
1.01656*00
8.57826-01
1.4*886*00

.

3.26226-13
3.25016-02
2.9020E-13
8.6912E-01

'l.6*23E-15
3.7667E-1*
9.8375E-02
1.2113E-32

-'

V I • 2
XH2 =

P
T
RHO
H
A
S' ' '
I '
GAME
U

SPEC IES

E-
H .. ,
H»

H2

h- . '
h2* " .
HE '
hE*
HE**

.006*03 N/SQ-M

.90

MOVING SHOCK
3.t>*47E*01
6. 7561E*00
5.3890E*CO.
7.33436*00
2150526*00
1.16026*00

' 1.00116*00
.9.27946-01
,4.5182E*00

2^35186-18
.2.164*6-03
2.0798E-18
d.9794E-01
2.1572E-J2

' 3. 38076-19
'9.98926-02
1.35*56-41

. 3.

, US1 » 7.00E»03 M/SEC
XHE - .10.

STANOING SHOCK
1.34756*02
9.07486*00
1.4588E«01.
1.10986*01'

"*' 2.809*E«00' "
"•1.17316*00.
l.'01796«00 .
8.54446-01

,1.6644E«00

- MOLE FRACTIONS

' 3.67676-13
3.51126-02

. 3.31106-13'
8.66646-01
'1.6913E-15
3.82576-14
9.8244ET02
2.3455E-32

. 0.

REFLECTED SHOCK
2.4208E*02

,1.0*02E*01
2.21946*01

.,1.44866*01,
"• .3.01746*00

1.2006E*00
1.04866*00 '
8.3475E-01
1.45136*00

2.0526E-U
9.26206-02
1.8$4*6-11
8.12016-01

- 2.07*8Erl3
2.18936-12
9.53696-02
1.3986E-28
0.
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TABLE I. -Continued

2 kN/ m

PI * 2
XH2 =

P
T " ' '
BHO" '
H' * .'
A * '
s -' -
L ''"
GAME '
U

S PEC IE S

E1 ; , '
h . f ' .
H*
H2 '- '
h-
f-2* '
hE!

HE*
HE»«

Pi = 2
XH2 =

p
T • •
HHO ' ,''_

H" ' -'' '
A •
S '
I'
GAME "-
U

S P_E C I E S

l-
h
h*

h2.. '
p-
H2» :'
HE
nE»
HE**

.OOE»03 N/SO-M,

.90

.'MOVING SHOCK
<>.8259E»Oi
8.J659E»00

. 5.9327E*00
- 9.3246E»00
- 2;6649E*00 '.'

1.19086*00
1.008*E»00
8.7304E-01
5.2708E*00

, 9.6749E-15.-
t .6758E-OZ

•'la. 89616-15
6.8408E-0:

•'.1.52676-17..
7.94l6E-lt"

.J.9162E-02
-3. 864 56-36
1.

.OOE*03 N/Sa-M,

.90

MOVING SHOCK
',6.2128E»01
' '9.0862E*00
' 6.6600E*00
' 1.15995*01 '

2.7984E*00
1.2220E*00
1.0267E*00
8.3950E-01
6.0602E*00

6.5498E-13
-- 5.1918E-02

6.0949E-13
6.5068E-01
2.0141E-15
4.7506E-14
9.74C4E-C2
2.5592E-32
1.

US1 = 8.00E*03 M/SEC
XHE = .10

STANDING SI-OCK
2.0914E«02

, . 1.0399E«01
1.9116E*01
1.468IE*01.
3.01846*00

- 1.21156*00
1.05216*00.
8.3271E-01
1.63426*00

HOLE FRACT I ON S

2. 16616-11
9.91C6E-02
1.9693ETU
8.05856-01

'"' 1.98456-13
".' 2.18666-12

9.50456-02
'5.7176E-29
0.

US1 = 9.00E*
XHE = .10

STANDING SHOCK
3.15476*02
1.1534E«01
2.4844E«01
1.88716*01
3.2431E*00
l.2529E«00
1.1009E»00
8.2828E-01
1.6233E.OO

MOLE FRACT IONS

3.4218E-10
1.8334E-01
3.1345E-10
7.25836-01
5.24176-12
3.39356-11
9. 08236-02

. 6.42336-26
0.

REFLECTED SHOCK
" 3.4585E*02
.1.15146*01
2.7428E*01
l.'8524E«01

. . 3.2338E*00
1.2428E*00

' 1.0952E*00
8.2932E-01
1.4560E«00

3.0291E-10
1.7384E-01
2.7606E-10
7.3485E-01
4.8482E-12
3.1694E-11
9.13086-02
4.68826-26
3.22596-92

03 M/SEC

REFLECTED SHOCK
4'.92''OE»02
1.25716*01

'3.39346*01
2.3260E»01
3.4737E»00.
1.2884E*00
1.1550E*00
8.3104E-01
a .4804E*00

2.38216-09
2.68446-01
2.18746-09
6.4498E-01
5.4513E-11
2.4919E-10.
8.6578E-02
4.0056E-24
2.2052E-83

PI * 2
XH2 =

p ^ , .
T ' - '
RHO
H
A
S •
z
GAME
U

SPECIE!

E-..
h
H».
H2>
H- -
>-2» .
HE
HE*
HE**

PI = 2
XH2 -

P
T
RHO
H
A

S . •
I "
GAME
U

SPEC IE!

L- '.
H :. .
H*'.
^2 \ .:'
1 — .
M2» .
f f '
HE*
HE**

.OOE«03 N/SO-M,

.90

MOVING SHOCK
7.7909E*01

.. 9.8918E*00
7.47166*00
1.41476*01
2.93486*00

. 1.254V6*00
1.0542E*00
8.2597E-01
6.8622E*00

9.3510ET12 ..
1.0281E-01;

, 8.7548E-12
.8.0233E-01

- . 4.3753E-14
.6.3995E-13
9.48606-02
3.6462E-30
0.

.005*03 N/SO-M,

.90

MOVING SHOCK
9.5502E»01
l.0576E»01
8.2918E*00 "
1.6963E»01
3.0752E»00
1.2898E*00 •
1.0890E*00
8.21U8E-01
7.6654E»00

, 6.5631E-H •
1.6346E-01
6.1780E-11 ,

~7.4471E-01 .
4.2259E-13

' 4.2734E-l'2
9.1827E-02
4.7583E-28
0.

US1 - 1.00E»04 M/SEC
XHE - .10

STANDING St-OCK
«.56<i6E«02
I.2577E*Ol

. 3. 1254E«01
< 2.361SE*01

. 3.<.827E*00
1.2975E*00:

• • 1.1612E«QO
8.3050E-01
1.6434E*00

MOLE FRACT (ON S

2.5728E-09
,2.7710E-fOl

' 2.3730E-09
-,' 6.3619E-01
. " 5.6*23E-.ll

2.5628E-10
8.6115E-02
6.40S8E-24
3.7246E-86

\- • -

REFLECTED SHOCK
. - 4 .85976*02 .

• . 3612£*01
• ' . 1096E*01 •

.. . 8643E*01
.7367E»00

. . . i3372E*00
• . 2263E*00

8. 36* 9E -01
1.5206E*00

' - . - • . 1.3012E-08
' • , : 3.6909E-01,

, U.2059E-08'
. • ,5.*937E-01

• • 3.9229E-10
, -. -1.3*60E-09

8.1546E-02
2.7813E-22
1.6950E-77

US1 = 1.10E*04 M/SEC
XHE - .10

STANDING SI-OCK
6.3381E«02 .
1.3582E*01

• 3.784<tE*01
2. B895E*Ol
3.7394E*00
1.3*51E»00'
1.2315E.OO
B.3602E-01
1.678SE*00

MOL E FR ACT ION S

1.3050E-08
. 3.7597E-01

1.2128E-08
5.4282E-01

.-. 3.7*05E-10
. 1.2962E-09

8.1201E-02
2.6367E-22
5.2365E-79

REFLECTED SHOCK
9.2736E»02 •
-1.4669E*01

. . 4.8318E*01 .
3.*681E»01 •
4.0263E»00

•1.3892E*00
, 1.3084E»00

8.4464E-01
1.58S6E*00

. ' 5.5789E-08
.', A.7138E-01

5.2216E-08
4.5219E-01'
2.06*3E-09,

' 5.6372E-09
7.6*316-02
8.9327E-21
2. 1170 E- 7*
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TABLE I. -Continued

PI t 2
XH2 =

P
T
RHO
h
A
S
I
GAME
U

S P E C I E S

t"-
t-

^*
H2
h-

1-2*

l-E
HE*
HE**

PI = 2
XH2 =

f
r
RHI)

H

A

S
2
CAKE

U

S P E C I E S

L-
H

H»

h2

H-

H2*

hE
HE*
HE**

.OOE*03 N/Sg-M,

.90

MOVING SHOCK
1.14786*02
1.11896*01
9.07806*00
2.00436*01
3.22036*00
1.3267E»00
l.I300E*00
8.2018E-01
8.4602E*00

2.9861E-10
2.3003E-01
2.8236E-10
6.81476-01
2.4352E-12
1.8685E-11
8.84996-02
1.4734E-26
3.

.OOE*03 N/Su-M,

.90

KCVING SHOCK
1.3579E»02
I.1760E»01
9.8144E»00
2.3389E»01
3.37HE»00
I.3655E*00
1.17655*00
8.214JE-01
9.2510£»00

1.0409E-09
2.9999E-01
9.8633E-10
6.15016-01
1.0192E-11
6.27*76-11
d.5000E-02
2. 38796-25
1.5U4E-91

US1 = 1.20E»0* M/SEC
XHE = .10

STANDING SHOCK'
8.45196*02
1.45796*01
4.42466*01
3.46666*01
4.0147E*00
1.395'.6»00
1.3103E»00
8.43776-01
1.73796*00

MOL£ F R A C T IONS

5.1916E-08
4.7359E-01
4.8683E-08
4.50C9E-01
1 .8087E-09
5.04166-09
7.632CE-02
6.8561E-21
2.78396-75

REFLECTED SHOCK
1.21546*03
1.57746*01
5.50486*01
4.1336E*01
4.3459E*00
1.44376*00
1.39986*00
8. 554 3E -01
'. .6695E*00

2.04856-07
' 5.71176-01

1.9382E-07
; 3.57386-01

8.74C6E-09
1.97696-08
7.1441E-02
1.9293E-19
8.10096-70

USl - l.306»C4 H/S6C
XME = .10

S T A N D I N G Sl-OCK
1.09076*03
1.56066*01
5.00346*01
4.09396*01
4.3141E«00
1.4471E»00
1.3968E»00
8.53796-01
1.81706*00

HOLE F R A C T IONS

1.77966-07
5.6814E-01
1.6854E-07
3.6C27E-01
7.09886-09
1.65176-06
7.15936-02
1.27476-19
5.04336-70

REFLECTED SHOCK
1.5522E»03
1.698SE*01
6.09336*01
4.86526*01
4.70745*00
1.5005E*00
1.4997E*00
8.69926-01
1.77576*00

7.00916-07
6.66426-01
6.70976-07
2.66906-01
3.2485E-08
6.2425E-08
6.6679E-02
3.6106E-18
2.1991E-64

PI = 2.
XH2 = .

P
t
RHO '

H '.

A

S
I .
GAME
U

SPECIES

6-

H .
h*
H2
H-. .' '

H2*
HE
HE* •
hE**

PI = 2.
XH2 = .

P
T.

RHO ;;
H

A

S
i ' '
GAME ' .
U

SPE C I E S

E- '. " '.
H'' ' ". \
H*

^2 '". '. .
H- '
h"2»

HE
HE*
HE**

006*03 N/Sg-M
9C '

MOVING SHOCK
1.58426*02
1.2305E*01
1.04836*01
2.69996*01
3.52B7E*00
1.4062E*00
1.2281F*00
8.2400E-01
1.00326*01'

'

3.0489E-09 ,
'• 3.7142E-01

2.9070E-09
5.4715E-01

• 3.44916-11
1.7648E-10
8.14296-02
2.6664E-24

. 1.1175E-87

00t»03 N/SO-M
90

MOVING SHOCK
1.82736*02
1.28396*01
1.1079E.01
3'. 08746*01
3.69446*00
1.4486E»00
1.28456*00
8.2760E-01.
1.08106*01

7.9382E-09
4.42956-01
7.6i)04E-09
4.7920E-01
1.0063E-10
4.3U42E-10
7.7852E-02
2.3336E-23
3.6013E-84

, . USl - 1.40E*04 M/SEC
XHE = .10

STANDING SHOCK
1.3657E«03
1.67016*01
5.4899E»01
4. 7682E*01
4.64346*00
1.500 5 E«00
1.48S5E*00
8.6674E-01
1.9182E«00

- MOLE FRACTIONS

5.5944E-07
6.5729E-01

.5.3545E-07
2.7557E-01
2.4145E-08
4.8135E-08
6.7135E-02
1.9700E-IB
'2.3479E-65

REFLECTED SHOCK
1. 93626*03
1.84046*01
6.5492E»01
5.6669£*01
5.1323E»00"
1.55896*00
1.6064£«00
8.9095E-01'
1.9162E*OO

-_-

2.4253E-06
7.5498E-01
2.3504E-06

"1.8276E-01
1.1384E-07
1.8879E-07-
6.2250E-02
7.3242E-17
1.7343E-59'

, USl - 1.50t*C4 M/SEC
XHE * .10

STANDING SHOCK
1.66756*03
1.7933E*01 '
5.8597E«01
5.4905E>01
5.0171E«00
1.5546E*00
1.5869E*00
8. 04506-01
2.0465E»00

• MOLE FRACT IONS

1.72C9E-06
7. 39656-01
1.665CE-06
1.97326-01
7.5822E-06
1.3175E-07
6.3017E-02
2.8983E-17
3.1328E-61

REFLECTED SHOCK
2.3694E»03
2.02536*01
6.82016*01
6.5464E*01
5.6732E»00
1.61816*00
1.7154£»00
9.26*16-01
2.0960E*00

9.5082E-06
8.3408E-01
9.32656-06
1.0761E-01
4.1133E-07
S.9303E-07
5.8295E-02
2.0120E-15
3.0302E-5*
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TABLE I. -Continued

p. • 2 kN/ nT

PI • 2.00E*03 N/Sj-Mt
XH2 = .90

USl * 1.60E»04 H/SEC
XHE * .10

P
T
RHO
H
A
S
2
GAME
U

CQf r letjrt L 1 1 i

l-

H-
H*
H2
H-
H2»
HE
HE'*

HE**

MOVING SHOCK.
2.0868E»02
l.337*E»01
1.1597E»01
3.50146*01
3. 8696E*00
1. 49256+00
1.34546*00
8.3215E-01
1.1581E*01

1.90536-08
5.1346E-01 '
I.B322E-08
4.12216-01
J.6367E-16
9.9528E-10'
7.4327E-02

' 1.7298E-22
6.3220E-81

STANDING SHOCK REFLECTED SHOCK
1.98866*03
1.9425E«01
6.07496*01
6.2578E*01
5.4626E*00
1.60886*00
1.68526*00
9.115SE-01
2.21346*00

~ MO LE FRACTI ON S ' ~ •

5.6063E-06
8.13186-01
5.4826E-06

; 1.2747E-01
S- 2.3405E-07
' .' 3.5774E-07

5.93406-02
5.09766-16
2.45816-56

2.86056*03
2.3184E*01
6.7952E»01
7.53606*01
6.4872E*00
1.6778E*00
1.81576*00
9.99716-01
2.37566*00

5.46386-05
8.98336-01
5.41796-05
4.64816-02
1.8282E-06
2.2873E-06
5.5075E-02
1.4549E-13
2.1669E-47

PI = 2.C06*03 N/SO-M,
XH2 » .90

USl = 1.70E»04 M/SEC
XH6 = .10

P
T
RHO'
H ' . . :
A '

S
z
GAME
U

SPEC ICS

i-
H
H*
H2
H-
H2*
Ht
HE*
HE**

MOVING SHOCK
2,36246*02
l,3922E*01
1.20296*01
3,94196*01
4,05616*00
1,53776*00. '
1,41056*00
8,37756-01
1.2347E*01

4.3351E-08
5.821 1E-01
4.18726-08
3.4700E-01
6.3929E-10
i. 11756-09
7.08956-02
1.15156-21-
7.02106-78

STANDING SHOCK REFLECTED SHOCK
2.3169E»03
2. 1437E«01
6.0819E*01
7.0660E*01
6.0445E*00

' 1.6617E«00
1.7770E«00

' 9.5904E-01
. 2.4445E«00

• MOLE FRACTIONS — —

2.1598E-05
8.7446E-01
2.1330E-OS
6.9218E-02
7.6750E-07
1.03606-06
5. 62746-02
1.3540E-14
3.7618E-51

3.43526*03
2.88076*01
6.3492E*01
8.70936*01
7.7141E*00
1.7371E*00
1.87826*00
1.0998E»00
2.87796*00

6.0841E-04
9.3333E-01
6.0702E-04
1.2190E-02
1.15556-05
1.2939E-05
5.32426-02.
5.4374E-U
5.8276E-38

PI =• 2
XH2 •

P
T
RHO
H
A
S
I
GAME
U

SPEC I E S

6-
H
H*
H2
H-
H2*
HE
HE*
HE**

PI « 2
XH2 «

P
T
RHO
H
A
S
z
GAME
U

SPEC IE S

Er
H
H*
H2 . .
h-
h2* .
HE .
HE»
HE**

.006*03 N/SO-M,

.90

MOVING SHOCK
2.65396*02
1.44986*01
1.23726*01
4.40886*01
4.2566E*00
1.5840E«00
1.4795E*00
8.4470E-01
1.31066*01

9. 571 OE -08
6.4819E-01
9.2670E-08
2. 84226-01
1.4694E-09
4.3094E-09
6.7590E-02
7.1774E-21
I.B819E-74

.006*03 N/SO-Hi

.90

MOVING SHOCK
2.9609E*02
l.5123E*01
l.2617E»01
4.9021E*01
4.4757E»00
1.6312E»00
l.5517E*00
8.5363E-01
1.3857E*Ol

2.1061E-07
7.1111E-01
2.0533E-07
2.2***E-01
3.2BL7E-09
8.5631E-09
6.4A44E-02
4.4862E-20
4.4602E-71

US1 « U80E*
XHE » .10

STANDING SHOCK
2.63UE.03
2.4S04Et01
5.81^2E«01
7.906«E»01
6.8658E«00
1.71UE.OO
1.8472E.OO
1.0*15E»00
2.7907EKDO

MOLE FR4CT IONS

1.1347E-04
9.1491E-01
1.1289E-04
2.8716E-02
2.9010E-06
3.^6556-06
5.*137E-02
7.8767E-13
1.1997E-**

USl • 1.90E*
XHE « .10

STANDING SHOCK
2.9H7E»03
2.9000E*01
5.3331E»01
a.7K81E»01
7.7655E>00
1.7559E*00
1.8826E.OO
1.10<,5E»00
3.2634E»00

MOL E FR ACT IONS

7.09C6E-04
9.3551E-01
7.0773E-0*
9.9300E-03
1.1175E-05
1.2500E-05
5.3H8E-02
6.9678E-U
1.2886E-37

0* M/SEC

REFLECTED SHOCK
4.0662E»03
3.61*3E»01
5.9155E»Ol
1.0009E»02
8.526«»00
1.7876E»00
1. 90186*00
1.0576E»00
3.«628E»00

4.7376E-03
9.3413E-01
*.7311E-03
3.7189E-03
4.9251E-05
5.5763E-05
5.2581E-02
8.3S21E-09
*. 68796-30

04 M/SEC

REFLECTED SHOCK
«..6805E*03
4.2161E»01
5.7672E*01
1.128«»02
8.9390E*00
1.8285E»00
l.92»9E*00
9.8458E-01
3.8675E»00

l.*975E-02
9.1599E-01
l.*9526-02
1.8937E-03
1.0653E-04
1.2687E-0'.
5.19SOE-02
l.*25*E-07
1.31306-25
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•TABLE I. -Continued

p. • 2 kN/ m

PI = 2.006*03 N/SQ-Mi'
XH2 = '.90 _'. >

US1 = 2.00E»0* M/SEC
XrtE = .10

(

P' -
T -
P'HG- .
H ....

*i
s.'.
i- . '.
GAME',
U

SPE.C 1 E S

f- \.
^ i - -
H'*" ....
H2 :" ,' •
K- ,'. " .
h2* ' .
HE '•
HE* .
HE** .

PI = 2
XH2 =

P ,
T
RHQ.

H
A • - . - ' . .
S-, . •
L
GAME •
U

SPEC IE S

e-
H • '
H*

H2' . - - . -
H-
h2»
HE
HE*
HE**

HOVING SHOCK
3.28266*02
1.58306*01
1.27506*01
5.*2l66*0l
*.7215E*00
1.67896*00
1.6263E»00

. 8.65886-01
l.*6 006*01

. .8018E-07
.70256-01
.70*9E-07,
.68276-01
-3*35E-09
.70386-08
.1*886-02

3.33*3E-19
I. 57696-68

.006*03 N/SO-H

.90

HGVING SHOCK
2.61796*02
1.66806*01
1.27*6E*01
5.96706*01
5.0102E*00

•1.7267c»00
1.70176*00
0.8*336-01
1.53296*01

1.17176-06
<J.2*72E-01
1. 15376-06

"I. 16516-01
1.69206-08
3.*8266-08

. S.87t*E-02
• 2.7687E-1B

7.8*876-65

STANDING SHOCK
3.17326*03
3.*1*1E*01
*. 89556*01 .

, : 9.6606E*Ol
8.3*96E*00
1.7950E*00
1.8985E*00 •
1.07566*00
3.7972E»00

~, MOLE F R ACT IONS

3.263SE-03:
9.367*6-01
3.2602E-03
3.9988E-03
3.20'i8E^05
3.58716-05
5.2672E-02
2.8863E-09
8.798*6-32

, USL = 2.10E*
XH6 = .10

STANDING SHOCK
3.*2686«03

. 3.8905E»01
*. 60226*01
l.0596E*02

> 8.6871E*00
' 1.8302E*00

1.9139E*00-
1.0135E»00
*.2*12E*00

9.**39E-03
9.2662E-01
9.*33*E-03
2.10056-03

' 6.**76E-05
7.49796-05
5.22*SE-02
3.8*3*6-08
9.54196-28

R6FLECTED SHOCK
5.2665E*03
4.67966*01
5.7580E*01
1.255*6*02
9.2818E*00
1.86*56*00
1.95*56*00
9.*1916-01
*. 15166*00

2.9363E-02
8.88536-01
2.93156-02
1.25106-03
1.63836-04
2.11866-0*
5.1162E-02
7.71C1E-07
5.8*53E-23

0* H/SEC

REFLECTED SHOCK
. 5.8018E*03

5.05336*01
5.7735E*01
1.38256*02
9.60*TF*00
1.898*6*00
1.98866*00 '
9.17996-01
4.35126*00

•4.577*6-02
• 8.56816-01
' *.5692E-02

9.265*E-0*
2.1335E-0*
2.92666-0*
5.0284E-02
2.4028E-06
3.5592E-21

PI = 2
XH2 =

P
T
RHO
H
A

s
z
GAME
U

epf. r ic cire I 1C i

E- .
H • •
H* .

H2-
h-'
H2*
ME
hEt
HE**

PI = 2
XH2 =

P
T
RHO
H
A

S
I
CAME
U

SPEC I E S

E-
h •

H*
H2
H-

H2»
ME
HE*
HE**

.00=»03 N/SQ-M

.90

MOVING SHOCK
3.96*56*02
l.7t)OOE*01
l.2551E«01
6.53786*0'.
5.37996*00
1.77406*00
1.77466*00
9.1631E-01
1.60386*01

3.36186-06
a. 72976-01
3.327*6-06
7.06766-02
4.2B80E-08
7.73*06-08
5. 63516-02
3.6*926-17
1.3679E-61

.006*03 N/SQ-M

.90

MOVING SHOCK
.3173E*02
.9*6dE*01
.20696*01
.13276*01
;9186E*00
.81S7E*00
.83756*00

9.7920E-01
1.67:OE»01

1.3052E-05
9.1153E-01
1.2980E-05
3.*0256-02
1.31*66-07
2.0363E-07
5.**22E-02
1.0326E-15
1.091*6-55

, US! - 2.206*0* H/SEC
HUE = .10

STANDING SHOCK
3.66556*03
*.2978E«01
*.*081E*01
1.15816*02
8:95866*00
1.86386*00
1.93*86*00
9.6516E-01
*. 55956*00

~ HOLE F RACT ION S

1.9*2*6-02
9.0793E-01
1.9*016-02
1.33196-03
1.0089E-0*
1.23**E-0*
5.1686E-02
2.2*896-07
5.50ESE-25

REFLECTED SHOCK
6.2*0*E*03
5.36**6»01
5.7*336*01
1.50916*02
9.9080£»00
1.93156*00
2.0253E*00
9.0357E-01
*.*820E*00

6.2956E-02
8.23*9E-01
6.2839E-02
T.2331E-0*
2.5189E-0*
3.6363E-0*
*. 93706-02
5.51*76-06
7. 16886-20

, US1 = 2.306*0* H/SEC
XHE = .10

STANUING SHOCK
3.838*E*03
*.6390E«01
*. 21916*01
1.2603E*02
9.2188E«00
1.8975E*00
1.9611E.OO
9.3*16E-01
*.7689E*00

• HOLE FRACTIONS

3.2285E-02
d. 832*6-01
3.22*66-02

. 9.3584E-0*
1.3*13E-0*
1.72*66-0*
5.0990E-02
7.85096-07
4.89*36-23

REFLECTED SHOCK
6.50696*03
5.62836*01
5.60096*01
1.63566*02
1.0192E*01
1.96556*00
2.06*1E»00
8.«*l*E-Ol
*.58*5E»00

8.05116-02
7.89*16-01
8.0359E-02
5.7*15E-0*
2. 773* E- 04
*.18**E-0*
».8*36E-02
1.0S04E-05
7.2668E-19
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TABLE I. -Continued

2 kN/ m

PI =
XH2 ••

P. ',
T '
RHLl.
H ;, ' •'
A
S " '"
I
GAME
U

2.00E*03 N/SU-M
.90

MOVING SHOCK
4.6679E*02
2.2167E»0;
1.12146*01
7.74926*01
6.70006*00
1.86206*00
1.8777E*00
1.07856*00
1.7317E*01

t US1 = 2.406*04 M/SEC
XHE = .10

STANDING SI-OCK
3.88056*03
4.9184E*01
3.96176*01
1.36356*02
9.4650E*00
1.932tE»00
l.9915E»00
9.1460E-01
4.8910E*00

REFLECTED SHOCK
6.5027E»03
5.84366*01
5.2888E*C1
1.7583E*02
1.0448E»01
2.0012E»00
2.1041E»00
8.8781E-01
4.65366*00

SPECIES

H
h*
h2
H-'
H2»
Ht '
HE*
HE**

PI - 2.00E»03 N/SU-Mt
XH2 = .90

7.7298E-05
9.3466E-01 .
'.7134ET-05 ,
1.1928E-C2 •
5.23206-07
6.83796-07
5.32556-02
8.3438E-14
9.36436-49

nuLC rK«i.iiund

4.68686-02
8.55C5E-01' '
4.68126-02

- ' 6.9045E-0*
. 1.58456-04

2.1308E-04
. "5.02106-02
. '1.95366-06

1.2624E-21

9.7893E-02
, 7.5568E-01

9.7714E-02
4.5505E-04
2.8701E-04
4.4905E-04
4.7510E-02
1.7353E-05
4.3038E-18

US1 = 2.50E*04 M/SEC
XHE = .10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P
T
RHn n' .
H '
A
S
I
GAME •
U

SP6C I 6S

t-
M
h*
H2 ' '
h-
H2»
HE
HE*
H6** • "

. 5.01516*02
2.59066*01

.1.02226*01 .
a.3861t»01.
7.42736*00
1.89956*00

. 1.89376*00
1.1244E*00
1.78636*01.

5.0379E-04
'9.42386-01
5.0345E-04
3.8J266-03
2.05d96-U6
2.4020E-06
5.2U05E-02
8.4946E-12
1.62006-41

3.83746*03
5.14666*01

. ; 3.68366*01
1.4670E*02

'9 .69376*00
1.96766*00
2.02416*00
9.02066-01
4.95C76*OC

6.20696-02
8.25586-01 '
6.19S7E-02
5.28COE-04
1.7417E-04
2.4272E-04
4.94C1E-02
3.8742E-06
1.42476-20

6.33386*03
6.02256*01
4.90136*01
1. 87751; *02
1.0683E»01
2.0375E*00
2.1447E»00
d. 83506-01
4. 700 7E *CO

1.1492E-01
7.22636-01
1.1472E-01
3.61166-04
2.8546E-04 .
4.6036E-04
4.6601E-02
2.6040E-05
1.7754E-17.

PI •» 2
XH2 =

P . .
T
RHO
H
A
S
z.
GAME
U

SPEC I ES

H ' ' -
H*
h2
h-':-.- -
H2* •-
HE.
HE*
hE»».

PI * 2
XH2 •

P.'
T '.
RHO
H'.
A
S
I .
GAME
U '

'S^PE C I E S

E-.- •
H
H* •. .
H2
H- '
H2*
Ht ,
HE*. - ..
HE** ,

.OOE*03 N/SQ-M,

.90 ' •'

MOVING SHOCK
5.3771E»02
2.9923E»01
9.4505E«00
9.0460E»01
7.86276*00
1.93246*00 '
1.90146*00
1.08656*00
l.8418E*01

' 2.2747E-03'
' 9.4133E-01 -

2.2740E-03
1.5149E-03. '

• 5.9726E-06
6.6561E-06
5.2592E-02
3.4606E-10 -

• '1.0829E-35

.OOE*03 N/SU-M,

.90 .

MOVING SHOCK
5.7618E»02
3.35996*01

• 8.9732E*00
9.7377E»01
8.10036*00
1.96206*00
1.9111E*OJ
1.02!9E*00
1.90086*01

"6.6159E-03
' 9.3363E-01

. 6.6145E-03
7.9038E-04.
1. 24266-05
1.3864E-05
S.2326E-02 . .

i .4.7734E-.09
1.3872E-31

. US1 - 2.606*04 M/SEC ':
XHE = .10

STANDING SHOCK
3.84356*03

' 5.35896*01
3.4820E*01
1.57526*02
9.93066*00
2.00176*00
2.05986*00
8.93426-01

.y*-"4"-
MOLE FRACT IONS

• •'• 7.8251E-02
• ' • " 7.94l7E-6l:

7.8161E-02
4.1603E-0*
1.8656E-04

'2.692TE-0*
4.8542E-02
6.9358E-06
1.1315E-19

-i

REFLECTED SHOCK
6.2425£»03
6.1962E»01
4.6063£*01
2.0014E»02
1.09246*01

•' ' 2.0728E»00
2.18726*00
8. 804 9E -01
4.7477E»00

1.3206E-01
6.8935E-01
1.31836-01
2.9099E-04
2. 8221 E- 04
4.6868E-04
4.5684E-02
3.7654E-05
6.4739E-17

US1 • 2.70E*04 M/SEC
.XHE • .10

STANDING SHOCK
3.9485E*03 •
5.56486*01
3.38246*01
1.69046*02 •
1.0179E*01
2.03376*00
2.09786*00
8.87506-01
5.0316E»00

MOLE FRACTIONS

, 9.4913E-02
7.6178E-01

. 9.4803E-02
3.3907E-0*
1.9833E-0*
2.96286-04

. •:. 4.7658E-02
1;1580E-05
T.1104E-19

REFLECTED SHOCK
6.32246*03
6.37876*01
4.4411E»01
2.1342E»02
1.1183E*01
2.10666*00
2.2318E»00
8. 784 3E -01
4.80656*00

1.4940E-01
6.5565E-01
1. 49156-01
2.38916-04
2.80626-04

. ! • 4.80546-04
4.4753E-02

. 5.3694E-05
2.28926-16
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TABLE I. -Continued

p. • 2 kW nf

PI = 2
XH2 =

P
T
RHO
h
A
S
z
GAHt
U

S Pt C t E S

E-

H»
H2
H-
t-2*
l-t
HE*
HE **

PI = 2
XH2 =

V
T
Rhl)
H
A
S
z
GAME
U

S P E C I E S

t-
H
h*
M2
H-
h2»
HE
HE*
hE + »

.30E»03 N/SO-M,

.90

MOVING SMOCK
6.17416*02
3.6738E*01
B.72T2E»00
1.0457E»02
8.2830E»00
1.9894£*00
1.9J57E*03
9. 69786-01
1.96*35*01

• 1.38476-02'
9.1983E-G1 '
1.38446-02
5.01IOE-04
2.0393E-05
2.3232E-05
5.19306-02
2.96596-08
1.0079E-28

.COE*03 N/Sli-Mt

.90

MOV 1 NO SHOCK
t.6132E»02
3.93976*01
8.63126*00
1.1207E»02
8.46706*00
2. 01546*00
1.9<.<tBF»00
9.35676-01
2.0316E»01

2.3426E-02
9.0I31E-01
2. 34216-02
3.60T2E-04
2.0821 E-Ji
3. 37315-05
5.1419E-02
1.1069E-07
1.1728E-26

USl = 2.80E»0» M/SEC
XHE » .10

STANDING SHOCK
4. 1443E*03
5.7741E*01
3.3554E»01 -
1.8132E«02
1.0445E*01
2.0649E*00
2.139CE*00
8.8329E-01
5.10C1E*00

HOLE FR ACT I ONS

1.1235E-01
• 7.27B6E-01

1.1222E-01
2.8166E-04
2.09BSE-04
3.2477E-04
4.6731E-02
1.8621E-05
3.9745E-18

REFLECTED SHOCK
6.5646E*03
6.5748E*01
4.3808£*01
2.27766*02
1.1464E»01
2.1393E»00
2.2791E*00
8.7712E-01
4.8799E*00

1.6703E-01
6. 21376-01
1.6674E-01
1.9870E-04
2.8036E-04
4.96086-04
4.3801E-02
7.6158E-05
8.0672E-16

USl - 2.90E*04 M/SEC
XHE = .10

STANDING SHCCK
4.41646*03
5.9631E*01
3.3824E»01
1.9439E*02
1.0722E«01
2.09516*00
2.1823E«00
8.B041E-01
5.1799E»00

MUL? F R A C T IONS

1.29S4E.-01
6.9364E-01
1.2978E-01
2.379SE-04
2.2063E-04
3.5362E-04
•i.57S5E-02
2.8765E-05
t.'i42eE-17

REFLECTED SHOCK
6.9333E*05
6.7B18E*01
4.3905E»01
2.4315E*02
1.1765E*01
2.1713E»00
2.32856*00
B.7646E-01
4.9659E*00

1.8471E-01
5.8701E-01
1.8437E-01
1.6648E-04
2.8000E-04
5.1271E-04

. 4.28386-02
1.0711E-04
2.7867E-15

PI = 2
XH2 =

f
T
RHO
H
A
S
i

GAME
U

SPECIES

_

4
2
.

H2*
HE
HE*
Hfc»*

.006*03 N/Sd-M,

.90

MOVING SHOCK
7.0751E*02
4. 17046*01
8.6216E»00
1.1986E*02
8.66016*00
2.040dE*00
1.9677E*00
9.1389E-01
2.1013E.01

3.47466-02
8.79346-01
3. 473 8E -02
2.77T9E-04
3.71416-05
4.47166-05
5.0820E-02
3. 02136-07
4.4S69E-25

USl ' 3.COE*
XHE = .10

STANDING SHOCK
4.7468E*03
6.19266*01
3.44126*01
2.08166*02
1.1008E*01
2. 1247E«00
2.2275E«00
8.7846E-01
5.25326*00

MOLE FRACTIONS

1.47616-01
6.59276-01
1.4741E-01
2.0282E-04
2.29826-04
3.8158E-04
4.48506-02
4.3C4fE-05
8.52736-17

0* M/SEC

REFLECTED SHOCK
7.39056*03
6.9970E*01
4.43816*01
2.59426*02
1.20806*01
2.20306*00
2.37996*00
8.76386-01
5.06166*00

2.0232E-01
5. 52796-01
2.0192E-01
1.3960E-04
2. 78126-04
5.27*96-04
4.1869E-02
1.4916E-04
9.33156-15

PI = 2.00E*03 N/SO-Mt
XH2 = .90

USl • 3.20E*04 M/SEC
XHE " .10

P
T
RHO
H
A
S
I
GAME
U

SP6 C I E S

*2
-
2*

HE
HE*
hE»*

MOVING SHOCK
B.0630E»02
4.55S5E»01
C. 7467E*00
1.3629E»02
9.0596E*00
2.09036*00
2.02186*00
8.90355-01
2.2454E*01

6.0494E-02
d.2926E-01
6.0478E-02
I.B697E-04
5.21416-05
6.65626-05
4.9460E-02
1.2964E-06
0.9296E-23

STANDING SKbCK REFLECTED .SHOCK
5.5280EO3
6.61036*01
3.60076*01
2.3747E*02
1.16016*01
2.1836E*00
2.3225E.OO
8.7666E-01
5.460CE*00

• f*OLc FR AC T IONS ~

1.8251E-01
5.9139E-01
1.8223E-01
1.4851E-04
2.41316-04
4.2962E-04
4.29686-02
«. 89406-05
1.2322E-15

8.5119E>03
7.4494E«01
*.5934E»Ol
2.94396*02
1.27556*01
2.26656*00
2.48756*00
8.77926-01
5.2782E*00

2.36846-01
4.85776-01
2.3628E-01
9.7092E-05
2.6762E-04
5.45546-04
3.99196-02
2.81086-04
9.4664E-14



TABLE I. - Continued

p. • 2 kN/ m

PI •= t.
XH2 .

P .)
T ,
kHO
H ..
A

• s . :
L
GAME

u '..

COf f 1 pc3 rc i, lea

e-
ri
H*
H2
H-
H2*
Ht •
HE*
Ht**

PI = Z
XHJ =

P
T
RHO
H
A
S
i
SAME
U

Cpcr t e cJr C U 1 t b

F-
H
h +
HZ
H-
H2»
HE
HE*
H6»*

.OOE»03 N/SU-M,

.90

MOVING SHOCK
9.1292E*02
4.88996*01
8.95886*00
l.5382E*02
9.4662E»00
2.1393E*00
2.08396*00
8. 79376-01
2.39316*01

8.84856-02
7.7478E-01
d.B459E-02
1.36676-0'. J.
6.5021E-05 :
d.701 2E-05
*.7983E-02
3.7017E-06
*.1337E-2l

,OOE*03 N/SQ-M,
.90

MOVING SHOCK
1.02076*03
5.1850E*01
9.,2017E*00
l.7244E*02
9.8755E*00
2.18dlE*00
2.15206*00
8.74036-01
2.54236*01

1.173JE-01
7.18686-01
1.1726E-01
1.038 ?6-04
7.4907E-05
1 .0514E-04
4.64606-02
a. 42006-06
8,4587E-20

US1 » 3.40E«04 M/SEC
XHE = .10

STANDING SHOCK
6.4502E*03
7.0326E*01
.3.78566*01
2.69llE*02
1.22246*01
2.24256*00
2.422UE«00
8.7702E-01
5.6751E«00

HOLE FR ACT IONS

2.16366-01
5.2558E-01
2.15976-01
1.08C1E-04

: '2.4274E-04
". 4.6313E-04

4.11046-02
1.70176-04
1.3445E-14

REFLECTED SHOCK
9.8479E»03
7.S325E»01
4.7738E*01
3.32416*02
1.3488E*01
2.33026*00
2.6006£*00
8.8186E-01
5.5268E*00

2.69996-01
4.2151E-01
2.69196-01
6.53456-05
2.4694 E-04
5.4173E-04
3.7939E-02
5.1388E-04
8. 57376-13

US1 = 3.60E*04 M/SEC
XHE = .10

STANDING SHOCK
7.46376*03
7.4639E»01
3.9677E*01
3.02856*02
1.2879E*01
2.30156*00
2.5271E*00
8.79336-01
5.91216*00

1 MO LE F R A C T I ON S

2.4865E-01
4.62806-01
2.4814E-01
7.6883E-05
a.3386E-04
4.7787E-04
3.92436-02
3.0843E-04
1.1942E-13

REFL6CTEO SHOCK
1.13646*04
8.45516*01
4.9451E*01
3.73336*02
1.4289E*01
2.3943E»00
2.7178E»00
8.88556-01
5.8114E*00

3.0147E-01
3.6071E-01
3.0025E-01
4.tSZZ6-05
2. 1721 E-04

5.12966-04
3.58736-02
9.2135E-04
7.2042E-12

PI • 2
XH2 = .

P
T
RhO
H
A
S
I
GAM 6
U

SPECIES

E-
h
H*
H2
h-
H2*
HE
HE*
HE**

PI = 2
XH2 =

P
T
RHO
h
A
S
i
GAME
U

toe r i P cJ^t lw I C i

6-
H
h*
H2
H-
H2»
HE
HE*
HE**

.006*03 N/SO-H,

.90

MOVING SHOCK
1.1474E*03
5.46006*01
9.4429E*00
1.9213E*02
1.0291E*01
2.2377E*00
2.2254E»00
8.7161E-01
2.6917E*01

1.46436-01
6.6198E-01 .
1.46376-01
8.01536-05
S.1969E-05
1.20416-04
4.49196-02
1.6720E-05
1.0561E-18

.OOE*03 N/SO-M t

.90

MOVING SHOCK
1.27526*03
5.7213E»01
9.67B1E*00
2.1291E*02
1.07136*01
2.28756*00
2.30306*00
8.70976-01
2.84236*01

1.7519E-01
0.0599E-01
1.7512E-01
6.ZZ39E-05
8.6280E-05
1.3242E-04
4.3391E-02
3.0246E-05
9.3845E-18

US1 - 3.80E«04 M/SEC
XHE - .10

STANDING SHOCK
8.61326*03
7.91196*01
4.13236*01
3.3860E»02
1.35726*01
2.36066*00
2.63456*00
8.83706-01
6.15506*00

HOLE FRACT IONS

2.79226-01
4.03*46-01

- 2.78536-01
5.29356-05
2.1562E-04
4.7207E-04
3.7418E-02
5.3944E-04
9.2190E-13

REFLECTED SHOCK
1.30396*04
9.03346*01
5.08466*01
4.17346*02
1.51806*01
2.45906*00
2.83896*00
8.98516-01
6.15356*00

3. 31206-01
3. 03626-01
3.2929E-01
2.4960E-05
1.81126-04
4.59776-04
3. 35896-02
1.63616-03
5.88786-11

US1 - 4.006*04 M/SEC
XHE * .10

STANDING SHOCK
9.82746*03
8.36646*01
4.269£E*01
3.76366*02
1.43166*01
2.4202E«00 .
2.7445E«00
8.90406-01
6.44716*00

HOLE FR ACT 1 QNS

3.0820E-01
3.47676-01
3.07026-01
3.4851E-05
1.9059E-04
4.4597E-04
3.5513E-02
9.23046-04
6.5268E-12

REFLECTED SHOCK
1.48776*04
9.68706*01
5.18596*01
4.64406*02
1.61776*01
2.52366*00
2.96156*00
9.12156-01
6.52976*00

3.58846-01
2.5112E-01

.55736-01

.3700E-05

.43086-04

.8799E-04

.08956-02
2.8712E-03
4.T903E-10
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TABLE.I. -Continued

' Pl •2 VHI m'

,P1 • 2
XH2.. «

P- "". •:
• - T - - , . '

RH.U-
H
A
S.
2
GAME
U,

SPECIES

E- .
h ,," .
H*
H2. . '
H- :
h2» "
HE .
HE*
ME**

PI..- 2
XH2 =

.OOE»03 N/SO-Nt

.90 ... _

• MOVING SHOCK
1.4090E*03

'• 5.97*5E*Ol
S.8907E*00

' '2.3*73E*02
1.1143E*01

'. 2.337SIE*00" '
.• 2.3844E»00 .

8.T157E-01 t

2.9911E*01 . '

----. . -

2.03356-01
'. 5.5119E-01 -

2.0324E-01
' 4.8210E-05'

B.7928E-05 • '
. 1.4083E-04
4.18896-02
5.1310E-05 .
6.5709Erl7 '

,COE»C3 N/Sg-«,
.90

US1 <* «.20E«0* M/SEC
• XHE ' .10

STANDING SHOCK ,
1.1091E*04 \ :
8'.8935E.«Ol,.
'V.SfHEtOl^. '
4.1577E*02 '

' 1.5115E»01
" 2.*792E*Od ,

2.8555E«00
' 8.996SE-01

6.778SE»00

MOLE FRACTIONS

3.350*E-01
2.9611E-01 "
3.3325E-01 ,

• ' 2.1766E-05
1.60S6E-0*
4.0191E-04

-• 3.3470E-02.
1.SS03E-03

' 4.32*OE-11

" - j . s

REFLECTED SHOCK
. - l.68*3E*0«

' . 1.0*39E«02
• 5.2325E»01

5.1**«t02
1.730*6*01

" 2.5877E»00
3.08J7E*00

' ' 9.3014E-01'
6.96*7E«-00

. . . 3.8<,16E-01
2.0393E-01

' 3.7906E-01
. 6.8134E-06

;' . 1.0736E-OV
3.0601E-0*

. 2.7527E-02
4.9025E-03

. 3.8878E-09

US1 «• *.40E»0* M/SEC
. XHE - .10

MOVING SHOCK STANOING SHOCK
P." .
T.
RHO . .
h • .
A " '

S
i ; •
GAME
U

SPEC IES

E- • . - . - .
H
h»" ..:..
H2- , ,
H- .. ' .
H2» '
HE .
HE*
HE**.

l.9«93E»03
• 6.2228E»Ol

1.0086E»01 . .
' 2.5761E»02.
1.1581S*01

, 2.3884E»00 .
2.4686E*00
8.731«E-01
3.1398E«01 .

. 2.3051E-01
*.983«E-01 .

• 2.3037E-01 -
J.7137E-05
8.7203E-05
l.*563E-0»

, 4.0426E-02
8.3003Er05 .<
3.8<.96E-16

1.2*09E«0* .
. 9.*t88E*01

4.4270E»01
. A.5696E»02

- 1.59866*01
2.5377E»00
2.9665E+00

. 9.1168E-01.
;7.1576E«00

uni F FRArTiniu<PULC rKOLI IUN3

•3.5988E-OL .
. 2.A883E-01 .

• 3.5T09E-01
1.2T59E-05
1.3001E-OV
3.**86E-0*
3.11*2ET02

. 2.5616E-03
2.7831E-10.

REFLECTED SHOCK
• 1.8980E»04

1.1337E*02
5.22SIE*01
S.6846E*02
1.862JE*01
2.6S17E*00

; 3.2040E*90
9.5500E-01
7.5090E*00

*.0722E-01
1.621SE-01
3.9912E-01
3.002*t-0fc
7.T250E-05
2.2367E-04
2.3257E-02
7.9543E-03
3.2039E-.08

• PI " 2
XH2 '

f
T
RHO > '
H
A
S
/ .
GAME
U

r pc r icesrc i. tt d

E-r
H
H*
H2
H-
H2*
HE .
HE*
HE**

.OOE*03 N/SO-M,

.90

MOVING SHOCK
. 1.6960E*03

6.*7»*E»01.
1.02**E*01
2.8155E*02
1.2040E*01
2.4402E»00
2.5572E»00
8.7563E-01
3.2877E*01

2.5718E-01
4.*6*8E-01
2.S698E-01
2.8093E-05
8.4164E-05
1.46S9E-04
3.897*E-02
1.3099E-0*
2.0*3«-t5-

.US1 ' «.60E»0* M/SEC
7XHE = .10

STANOING SHOCK
1.3734E»04
1.0063E*02
4.4370E*01
4.9975E*02
1.6937E*01
2.59S4E«00
3.0760E*00
9.2670E-01
7.6107E»00

MOLE FR ACT IONS

3.8260E-01
2.0624E-01
3.7826E-01
6.9616E-06
1.0059E-04
2.8060E-0*
2.8355E-02
*.1550E-03

, .l.7*38E-09

REFLECTED SHOCK
2.1238E*04
1.2*28£*02
5.1'.95E*01
6.2627E»02
2.0221E*01
2.71*4E*00
3.3186E»00
9.9U4E-01
8.1399E*00

4.2763E-01
1.2626E-01
4.1S77E-01
1.1587E-06
S.4SS4E-OS
1.S062E-04
1.8371E-02
1.1761E-02
2.58*7E-07

PI .= 2.00E*03 N/S8-M,
XH2 = .90

US1 • <i.80E»0* M/SEC
XHE = .10

MOVING SHOCK, STANOING SHOCK REFLECTED SHOCK
P
T '
RHO .
H . .
A
S . .
I
GAME
U .

SPECIES

E-
H
H*
W2
H-
H2*
HE .
HE*
HE**

l.8489E*03
• 6.7282E*01
- 1.0378E*01

3.06S4E*02
l.251*E*Ol
2.4920E*00

12.6*79E*00
- 8.7903E-01

3.*351E*Ol

.

2.8262E-01-
3.9702E-01
2.8235E-01
2.0932E-05

. 7.9276E-05 .
1.4401E-04
3.756*E-02
2.018<>E-04
9.8573E-15

1.50996*0*
1.07S8E*02
*.*107E*01
5.**31E«02
I.T991E*01
2.6519E.OO
3.1820E*00
9.4550E-01
8.0791E«00

.MOLE FRACTIONS

<,.0311E-01
1.6867E-01
3.9649E-01
3.5186E-06
7.5204E-05
2.165SE-0*.

.2.*948E-02
&.4T83E-03
1.0711E-08

2.37066*04
1.3839E»02
4.9995E»Ol
6.8992E»02
2.22386*01
2.7771E*00
3.4264E*00
1.0430E»00
8.9865E*00

4.4SS7E-01
9.5223E-02
4.2989E-01
J.72O4E-OT
3.8532E-05
9.1.460E-OS
1.3556E-02
1.562TE-02
2.1697E-06
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TABLE I; -Continued

PI = 2
XH2 =

P
T
RHO
H
A
S
Z
GAME
U

SPEC IE S

f-
h - '
H*
H2
H-
h2*
HE
HE*
nE**

PI = 2
XH: =

p
T
PHO
H '
A
S
I .
GAME
U

SPEC IE S

k-
h '

H*
Hi
t —
Hit
H6
HE*
H6**

.OOE*03 N/SU-M,

.90

MOVING SHOCK
2.00896*03
6.98986*01
1.0*856*01
3.3262E*02
1.30106*01
2. 544! E* 00
2.74I1E»00
8.8344E-01
3.5831E»01

3.0699E-01
3.4968E-01-
3.06626-01
1.5244E-05
7.2807E-05"'
1.38036-0*
3.6175E-02
3.0733E-04
4.50856-1* '

.OOE»03 N/SO-M,

.90

MOVING SHOCK
2.174*E»03

- 7.26056*01
1.05636*01
3.59726*02
1.3528E»01
2.5958E*00
2.83526*00
8.8897E-01.
3.72926*01

). 30006-01
3. 05056-01
3.29476-01
1.0830E-05
6.51926-05
1.2907E-04
3.48076-02
4.6373E-0*
1.9742E-13

US1 = 5.COE«04 M/S6C
XHE = .10

STANDING SHOCK
1.6444E»04
l.I550E«02
4.3370E»Ol
5.9042E*02
1.91796*01

'2.7070E*00
3.'2827E«00
9.7017E-01
8.6722E*00

HOLE FRACT IONS

4.ZI36E-01
1.3620E-01
4.11766-01
1.64C4E-06

'" 5.4921E-05
1.5823E-04
2.09666-02
9.4970E-03
6.2958E-08

REFLECTED SHOCK
2.636*6*0*

1.56I5E*02
«. 60096*01

7.5919E»02
2.4527E»01
2.83&2E*00
3.5167E*00
1.09556*00
9.S912E*00

4.59776-01
7.0581E-02
4.4114E-01
1.0562E-07
2.8395E-05
5.1615E-05
9.8462E-03
1.8573E-02
1.7130E-05

USl = 5.20E»04 M/SEC
XHE = .10

STANDING SI-OCK
1.77616*04,
1.246*E*02
4.2218E*01
6.37826*02

' 2.0545E«C1
2.7600E»00
3.375*6*00
1.00336*00
9.32316*00

MO L£ FRACTI ON S

4.3722E-01
1.0871E-01
*.2*30E-01
7.0538E-07
3.9876E-05
1.09426-04
1.6778E-02
i.2846E-02
3.4926E-07

REFLECTED SHOCK
2.92076*04

' 1.78226*02
4.56726*01
6.3479E*02
2.6879E*Ol
2.8934E*00
3.58826*00
1.12966*00
1.1215E»01

4.7052E-01
5.1783E-02
4.4978E-01
2.7980E-08
2.1614E-05
2.7845E-05
7.2627E-03
2.0483E-02
1.22766-04

PI = 2.
XH2 -. .

P
T . '
RHO
H
A '. "
S
I'
GAME
U

epcr let>r t (, ltd

e- ;
H
H*
H2 . '
H- •
H2*
HE
HE*
HE**

PI = 2.
XH2 =

f
T
RHi/

H •
A
S
l^
GAME

u - •

SPEC IE S

E-
H ' '
h* •
H2-
H-
H2* ' •
ME -
HE* - ' . . ' ' .
HE**'' •

006*03 N'/SQ-M,
90'

MOVING SHOCK'
2;3455E»03 '
7.55166*01

•1.05916*01
3.8707E*02 '
1. 40866*01
2.64876*00
2.93266*00 .

8.9599E-01
3.87386*01

3. 522 3E -01
2.6203E-01 '
3.5146E-01
7.3692E-06
5.6494E-05 '
1.17046-04 '
3.339SE-02
7.0521E-04

' 8.7873E-13

OOE*03 N/SQ-Mi
90 :

MOVING SHOCK
2. 5223E»03
7.8627E*01
1.0S88E»01
*.1705E»02
l.t680E»01
2.7009E*00
3.0296E«00
9.0461E-01
4.0172E*01

3.7297E-01
2.22036-01
3.718*6-01 v
4. SI 956-06
4.7458E-05
1.03036-0*
3.1932E-02
1.0757E-03 •
3.92116-12

US1 - 9.40E*04 M/SEC
• XHE - .10

STANDING SHOCK
1.8973E«04
1.3525E»02
4.056*E*01

' 6. 8623E*02
2.20996*01
2.81086*00
3.<.5B3E«00

' 1.0*416*00
1.0092E«01

HO LE FR4CTI ON S

4.5067E-01
8i5670E-02*
>.34»«E-01

' 2.78?5£-07
2.9156E-05
7.1927E-05
1.2933E-02
1.5981E-02

• 1.8112E-06

US1 - 5.60E*
XHE ' .10

STANDING SHOCK
• 2.006*6*0*

l.4727E»02
3.86,2*6*01
7.3?36E«02
2.3739£«0l
2.8581E*00
3.5273E*00
1.08*9E*00
1.10226*01

MOLE Ffi ACT IONS

4.6139E-01
6.7280E-02
4.4291E-01
1.0574E-07
2.1922E-05
4.S709E-05
9.9060E-03'

' 1.8*366-02
8.536CE-06

REFLECTED SHOCK
3.2060E*04

2.02826*02'
4.3*166*01
9.13776*02
2.89476*01
2.94636*00'
3.64086*00
1.13476*00
1.24546*01

4.7815E-01
3.88376-02
4.S552E-01
8.18206-09
1.6878E-05

1.S609E-OS
5.49396-03
2.13136-02
6.60256-0*

04 M/SEC

REFLECTED SHOCK
' 3.49316*04

2.27806*02
4.16526*01

• 9.95776*02
3.0S7SE*01

• 2.99396*00
3.68146*00
1.11476*00

' ' 1.36836*01

4.83906-01
3.0434E-02
4.58486-01
2.93306-09-
1.35896-05
9. 61316-06
4.13216-03

• 2.0633E-02
2.39816-03
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TABLE I. -Continued

2 kN/-m

PI = ?
XH2 =

P
T

RHt)
H
A

S
i
GAME
U

SPECIES

t-
h
H*
H2
H-
h2*
HE
HE*
hf »>

PI = 2
XH2 =

P
T

RnO
H

A

S
I
GAME
U

SPFr I F ^I t L 1 1 b

E-

h*
H2
H-

h2*
Ht
HE*
hE»»

.OOE»03 N/SO-Mi

.in

MOVING SHOCK
2.70*5E*03
8.203*E*01
1.05*5E*01
4.47276*02
1.5320E*01
2.75286*00
3.12636*03
9.1511E-01 '
4. 15B9E*01

3.9235E-01
l.B*90E-01
3.9064E-01
2.9899E-06
3.8415E-05
U.7555E-05
3.0328E-02
1.6581E-03
1.80956-11

.006*02 N/SO-Mt

.90

MOVING SHOCK
2.d916E»03
d.5827E*01
! .04S9E *01
4. 7d50B*02
l.60!4E»o;
2.80416*00
3.22' .3E*00
V.2760E-01
4.298 tE*0l

1.5099E-01
4.0762E-01
1.74226-06
2.9d2dE-05
7. 1494E-05
1.8*60E-02
2 . 5d* IE-03
8.77TOE-H

USl « 5.80E*
XHE •= .1C

STANDING SHOCK
2. 104*6*04
1.61346*02
3.6378E*01
7.8533E«02
2.5433E*01
2.9048E«00
3.58526*00
1.11826*00
1.20316*01

HOLE F R A C T l ONS

4.7008E-01
5.22536-02
4 .4973E-01
3.7666E-08
1.67116-05
2.79126-05
7.5968E-03
2.0257E-C2
3.83176-05

04 M/SEC

R6FL6CTEO SHOCK
3.76*36*0*
2.51226*02
4.03106*01 •
1.07746*03
3.19486*01
3.03656*00
3. 71736*00
1.09306*00
l.*723E»01 .

4.8888E-01
2.50126-02
4.59196-01
1.3191E-09
1. 13086-05
6.5581E-06
2.9720E-03
1.81576-02
5.77196-03

USl = £.OOE«C4 M/SEC
XriE = .10

STANDING SHOCK
2.18976*04
1.76356*02
3.42156*01
8.36016*02
2.69726*01
2.94766*00
3.62926*00
1.13676*00
1.3106E*01

MOLE FRiCT IONS

4.76496-01
4.11596-02
4.5477E-01
1.4118E-08
1.312CE-05
1.7349E-05
?.98S2E-03
2.1420E-02
1.4534E-04

REFLECTED SHOCK
4.0210E*04
2.73856*02 .
3.9135E»01
1.16036*03
3.3426E*01
3.0765E«00
3.7519E«00
l.C874E»OP
1.5685E»01

4.9359E-01
2.U20E-02
4.5862E-01
6.65896-10
9.55066-06
4.751U6-06
1.96866-03
1.43956-02
1.0289E-02

Pi = 2
XH2 =

P
T .•
RHO
H
A'
S
I
GAME

•u •

S PC C I E S

E-
M
H*
H2
H-
H2»
HE •
HE*
HE**

PI = 2.
XH2

P . '
T ' .
MHU
H
A

S
i

GAME
U

SPECIES

E- ;
H
H*
H2
H-

n2»
HE

rE*
l~t * *

.006*03 N/SO-M,

.90

NOVING SHOCK
3.0827E*03

• 9.0101E*01
l.0328E»01

'5.1073c*02
1.67676*01
2.85*76*00
3.31276*00
9.*193E-01
4.43*9E*01

*.2651E-01
1.2080E-01
*.22*3E-01
9.4581E-07
2.21*76-05
5.58526-05
2.61406-02
4.0469E-03
4.476*6-10

.OOE*03 N/SO-li

.90

MUVING SHOCK
3.279*E*03
9.*917E*01
1.3169E*01
5.4399E*02
1.7575E»6l
2.903*E*00
3.3977E»00
9.5776E-01
*.5706E»Ol

*.*08 56-01
9.508*E-02
*.3*58E-C1
*. 81096 -07
1.5816E-05

.*.1859E-05
2.3191E-02
6.2*01E-03
2.3375E-09

USl - (.206*0* M/SEC
XHE » .10

STANDING SHOCK
2.25956*0*
1.91996*02
3.21246*01
8.87026*02
2. 83196*01 ,
2.98806*00
3.6635E»00
1.1402E*00
l.*238E*01

4.81386-01
3.28656-02
*. 58*26-01
5.64056-09

'l.O**3E105"
' .10596-05
4.79836-03
2.20306-02
4.680*6-0*

REFLECTED SHOCK
4.25956*04
2.97366*02
3.7851E»01
1.2**8E»03
3.517*E«01
3.11586*00
3.78**E»00
1.0994E»00
1.66266*01

*.979*E-01
I.T924E-02
4.5770E-01
3.5382E-10
7.9807E-06
3.502*E-06
1.16666-03
1.02726-02
1.49856-02

USl = 6.*OE*0* M/S6C
XH6 = .10

STANDING Sf-OCK
2.32406*0*
2.07826*02
3.02966*01
9.39336*02
2.9*386*01
3.02576*00
3.69126«dO
1.12976*00
1.53*96*01

MOLE FRACTIONS

*.8527E-01
2.6836E-02
*. 60796-01
2.*753E-09
8.46336-06
7.3619E-06
3.86456-03
2.19676-02
1.25996-03

R6FLECTED SHOCK
*.*877E»0*
3.21876*02
3.65876*01
1.3319E*01
3.70696*01
3.15226*00
3.81076*00
1.12036*00
1.75576*01

5.01416-01
1.529OE-02
4.57056-01
1. 95586-10
6.6161E-06
2.62906-06
6.3918E-0*
6.8475E-03
1. 87556-02
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TABLE I. -Continued

2 kN/ m

PI = 2
XH2 =.

P ' '
T

.RHli
H
A

s ' '••
i

GAME
U

S ftc. r let^t L 1 c i

E-
H '
H*
H2
H-

H2t .
HE
hE<-
HE**

PI = 2
XH2 =

P
T
RHO
H

'A
s
I
GAME:
u:

SPEC IE S

E-
h' ' ' .
H*
M
h-
H2»
HE
HE*
HE**'

.OOE»03 N/Se-H,

.90

MOVING SHOCK '
3.4797E*03 .
l.J062E*02 .
9.9399E*00
5.7822E*02
l.8<.9<.6*01
2.9531E»00
3.479CE»00
9.76'<9E-0!
<,. 702«E»01

*.53b9E-01
' 7.2862E-D2

».*4<.6E-31
2.2023E-07. ',
1.0684E-05 : '
2.9516E-05
1.9327E-02
9.A169E-03'
1.3134E-08'

.OOE»03 N'/SU-M,

.90

MOVING SHOCK*
' 3.68«5E»03

I. 0697 E» 02
9.7C69EKK
6.13<.5E»02
1.9*94E*OL
2.998«E»00
3.5*8<.E»00
1.00125*00
4.8332Ef01 '

4.6457E-01
5.5783E-02

' *.5U«E-01
9.70526-08
7. 13316-06
2.0253E-05
1.5065E-02
1.3116E-02
6.7969E-08

US! • t.60E*04 M/SEC
XHE = .10

STANDING SHOCK
2;3787E»CV
2.2385E»02
2.8590E*01

'9.9315E»02
3.0390E«Ol

' • 3.063!E»00
'3.7168E»00
1.1100E«00
1.63226*01 •

MCI LE FRACTI ON S

*.8881E-01
2.2214E-02
•V.62C6E-01
1.1655E-09

• ' 6.9023E-06
; • • ; • • 5.0559E-06

" 3.0428E-03
2.09766-02

' 2.8866E-03

. US1 = t.80E*
XHE = .10

STANDING SHOCK
2.*296E»04
2.3922E»02-
2.7148E*01
1.0480E»03
3.12626*01
3.0983E*CO
3.74116*00
1.09216*00'
1.7278E*01

4.9214E-01
1.8828E-02
4. 62306-01
6.0891E-10
5.74456-06
3.6505E-06
2.32746-03
1. 89446-02
5.4366E-03

REFLECTED SHOCK
. 4.6896E»04

3.4946E*02
3.50216*01.

' 1.4236E*03
3.S100E*01
3.18936*00
3.83186*00
1.1417E*00
1.862 16*01-

5.04156-01
1.2857E-02
4.5689E-01
1.05036-10
5.29026-06
1. 93 77 E- 06
3.1730E-0*
4.29276-03
2.1487E-02

04 M/S6C

REFLECTED SHOCK
4.8868E*C4
3.7934E*02 ,
3.3487E*Ol
l.5188E»03
4.10886*01'
3.22486*00
3. 8469E»00
1. 1569E*00
l.9742E»Ol

- 5. 06106-01
' 1.08016-02

4.57106-01
5.73106-11
4.1734E-06
1.43856-06
1.5347E-04
2.63856-03
2.3153E-02

PI =
XH2 -

P
T
RHO
H
A

S
i
GAM6
U

2.30E*03 N/SO-M
.90

MOVING SHOCK
3.88976*03
1.14466*02
9.4162E*00
6.4954E*02
2.06746*01
3.04346*00
3.60916*00
1.0347E*00
4.95676*01

> US1 - 7.00E»04 M/SEC
XHE = .10

STANDING SHOCK
2.4647E*04
2.54626*02
2.57006*01
1.10356*03
3.22306*01
3.13426*00'
3. 7665E«00
1.0832E*00
1.81326*01

R6FL6CT60 SHOCK
5.0369E»04
4.10036*02
3.1844E*01
1.6139E*03
4.29376*01
3.25896*00
3.65766*00
1.16556*00
2.0823E*01

SKtL It:

i-.
H • .
h».

H2- -
h-'
H2»
HE-
HE*
HE**

.4.73566-01
4.20766-02
4.5664E-01
3.9122E-08
4.6376E-06
1.32026-05
1.07896-02
1.69186-02

. 3.4918E-07

nuuc hK«t I IUH5 —

4.9555E-01
1.6068E-02

. 4.61826-01
3.31586-10
4.76836-06
2.6793E-06
1.67336-03
1.60J4E-02
8.8532E-03

5.07466-01
9.08646-03
4.57526-01
3.20496-11
3.2524E-06
1.07646-06
7.59*56-05
1.75206-03
2.40956-02
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TABLE I. -Continued

5 kN/ mc

PI - 5
XH? -

* P >-'
TV- .- *
RHO .' ".
H ••- '. • •
A. -• '...•

s • •••-•>.
•z.- ,-.'.

" GAME-"' '
u ••• ' ••.

S PE C I E S

E-

H» . •- :'

K2 ••-.-
H-' - • ..-
yt2-»-' i. \*

r*S • ' • '
K*: * ' - . ' .

>l = 5
S-.H2 = •

p., • ' • t
T! ' . .-.;
RHO .' ' • . .

H:' • -•"/ *
A ': .-. ..:
s : - • • • • . :

GAME- '
U

SPECIES

E-
H • • '• ' '
H*

H2 - • - ' . .
H- - • •
H2» - •
HE ' :.

HE* '• ••• "
HE**

.006*03 N/SU-M,
-.90. •. ..- -,-,

MOVING SHOCK
' .1;1614E*-01 i1

f. 2.9388E*00 .."
, 3.9506E*00
. . 3.00*9E»00 '-
,-.l.7084E*00 : •
.' 1.0653E»00'--'
: I.OOOOE*OO .«>
-,. 9.9311E-01 • • - •
• 2.36756*00 •>

4.47386— 64
.. 1.2138E-10"
. 1.50076-20 .

..: 9.00006-01 '

. 2.89476-71..
5.1434E.-20 •'

..-• 1.00006-01
8.37096-72-*

• o . • . . • ' •

.006*03 N/SU-M,

.90-- .

MOVING SHOCK
:1.82916*01

- *.04*5E»00-
.' *.5218E*00
- *. 18316*00

l.9904E»00
: . 1.10086*00

'.9.79*86-01
•• 3.'J856E»00

3.4563E-42

- 3.6623E-20' .
- 9.00006-01.
T 1.8889E-47

• 2.9818E-20
l.OOOOE-01-
3.6160E-59-.

.^" 0. •''':• .' '

USl •= 4.006*03
XH6 = .10.

M/SEC

' ' - '

STANDING SKCCK R6FLECTED SHOCK
2i*318E»Ol

• 3.66896*00 •
. .6.62916*00..

3.77806*00 •
• - t 1.90066*00
- l:067«E*00'" .

-.-• 1.00006*00 . '.'• •
9.8453E-01

•-. 1.407*E»00

MCLE FR ACT ION S "••*

2.88196-**
• ..; » l.*536E-08 •

•• • 2.68266-20 • .-
• '9.0000E-01 • '

1.4587E-49
.. 3.9615E-20

•" 'i.ooooE-or
1.5160E-60 -

•0.

USl = 5.00E*03
- XHE = .10

5.947*E*01
' 5.1967E»00

1.144*E»ai
5.46236*00

. 2.23836*00
- 1.08736*00
; 1.00006*00
.9.64076-01
1.24946*00

3.93776-28
1.9333E-05
4.2963E-20

• 8.99986-01
6.64656-32

. 2.3481E-20
9.9999E-02
*. 14*86-51
0.

M/SEC

I . \

STANDING SHOCK REFLECT6D SHOCK
. *.8627E»01- -

5.4071E*00 '
.-8.991*E»00 .

. 5 .7022E»00-
!2.2798E*00' - '
-1.1058E*00 •
1.0000E*00~
9.61196-01
1.54676*00

8.5385E-26
"4.38126-05 '

.4.64186-20
8.9996E-01 •"

-. '1.6926E-29'
- 2.0021E-20 -
.'9.9998E-02 " '

; 8.9691E-50- -
' * • - %;0 . ' ''•

1;06796*02
7.3515E»00
1.45106*01

' 8.05406*00
2.61076*00
1.12916*00
1 .001 26 *00
9.2604E-01

. 1.3979E*00

7.31896-18
. 2.37986-03

8.73166-18
8.97746-01
1.4*516-19

... 1.33466-18
9.98816-02

' 4.8190E-38
• • 0 .

PL =• 5.
XH? . • .

P .
T
RHO
H •
A
S
I
GAME ' '
U

SPECIES

E-
H
H*
H2
H-
H2»
HE '
HE*
HE**

PI • 5.
XH2 • .

P
t
RHO .
H
A
S
I
GAHE
U

toff tecar Ct. 1 C a

E-
H
H*
H2
H-
H2*
HE
HE*
HE**'

006*03 N/SO.-M,
90

MOVING SHOCK
2.65506*01
5.33936*00
4.9726E»00
5.6251E»00
2.2662E»00
1.1351E»00
l.OCOOE*00-
9.6188E-01
3.7995E*00

3.3766E-25
4.4999E-05
4.9845E-20
8.9996E-01
5.91896-29

' 1.6595E-20
9.9998E-02
2. 16686-50
0.

006*03 N/SQ-Mi
90

MOVING SHOCK
3.64266*01
6.7725E»00-
5.37*8E»00 •
7.3331E»00
2.5168E»00
1.16796*00
1.00076*00
9.3462E-01
A. 51556*00

1.0998E-18
1.4136E-03
9.10106*19
8. 98666-01
5.18836-22

' 2.5558E-19
9.9929E-02
1.3373E-*!

• 3.

USl • 6.00E*
XHE * .10

STANDING SHOCK
8.3*60E»01
7.3862E.OO
1.1284E*01
8.1092E*00
2.6127E»00
1.143*6*00
1.001*6*00
9.2287E-01
1.6703E*00

MOLE FRACTIONS

6.7144E-17
2.8607E-03
5.3943E-17
8.9726E-01'
•1.0259E-.19
1.336SE-17
9.98576-02
7.8593E-39
0.

03 M/SEC

REFLECTED SHOCK
1.675*6*02
9.2937E*00
1.77986*01
1.10966*01
2.8606E*00
1.16906*00
1.0129£»00
8.69306-01
l.*75*E»00

3.6695E-13
2.5*336-02
3.09*5E-13
8.758*E-01
3.2876E-15
6.0791E-1*
9.8728E-02
7.8018E-32
0.

USl ' 7.00E»03 M/SEC
XHE - .10

STANDING SHOCK
1.3280E»02
9.23*36*00

' 1.4188E»01
1.1060E*01
2.8*836*00
1.18076*00
1.01366*00
8.667*6-01
1.7086E«00

UP! P FQATTinMCnULc rK*LI lUTId

3.5188E-13
2.6779E-02
3.01*06-13
8.7*56E-01
2.7*03E-15

5.3217E-1*
9.86616-02
5.*88!E-32
0.

REFLECTED SHOCK
2.*2756*O2
1.0767E»01
2.16*9E*01
l.*559E*01
3.075*E*00
1.2092E»00
1.0*15€»00
8.*3*96-01
l.*9356»00

2.9652E-11
T.9651E-02
2.5603E-11
8.2*336-01
5.3*26E-13
4.5839E-12
9.6017E-02
5.8678E-28
0.
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TABLE I. -Continued

• 5 icN/ m2

PI = 5,
XH2 = ,

P.
T -~
RHO t-< "
H- .. .'. % •
A ' j .
S •?<••• '••«.' :

i- -:.-
GAME
U

SPtCIES

6- • ' . •'.
H:. -
H*
H2 -.,' •
H-: ' :
H2*' '
HE
H6*
HE**

PI * 5
XH2 =

P. '
T- • ...
RMJ ; . •
H '-. • -.••
A -. . .,
S . ,
It : . •

GA><(:<
U

SP6C 16S

•Er- •' , .
H" '. • ;•

H» ' '. .'.

H2.. j ,„',
H- .
H2»
;HE . .
H6*
HE**

,30£*03 N/SQ-M
.90

MOVING SHOCK
4.8l*OE*01
8.16476*00
5.8599E*00 '

' 9.3165E*00 .
2.69836*00
1.19966*00
1.0061E*00
8.8627E-01
5.25766*00

_'_

• • 8.15036-15
.' 1.2207E-02

7.1847E-15
a.8840E-ore-

. 2.1734E-1-7.
9.8749E416 .
9.9390E-02 '
7.72HE-36
3.

.OOE»03 N/SO-;M

.90

MOVING SHOCK
6.18806*31 ,

.; 9.30216*00 .
.6.51306*00.

• 1.15886*01 ,
2.8*226*00.
1.23145*00
1.02146*00 ••
8.50266-01 •
6.0356E»00

, . 7.55666-13
, 4.14596-02

6.79196-13
8.0023E-01

. 4.05806-15

. 8. 05326-14
9.7907E-02

: 9.2081E-32
T.

, US1 » 6.006*1
XHE = .10

STANDING SHOCK
. 2.0367E.02

.1.07166*01
.. 1.8215E«01

. ' . - . l.4606E»01
,3.0675E«CO

-•• li 21966*00 '
1.0435E*00
8.4152E-01
1.6893E«00

- MOLE FRACTIONS

••,.. 2.8774E-11
8.3352E-02
2.5082E-11

•"v" .'8.20826-01
..:.-. .4.6319E-13
. .- 4.15466-12

; I V9.5832E-02..
. 2.35636-28
0.

.1 >US1 - 9.00E*
XHE » .10

STANDING SHOCK'
, 3.03816*02

-I. 19866*01
. 2.32916*01

1.8752E.01
3.30156*00

. 1.26106*00
1.0882E*00
8.35646-01
1.68546*00

— HOLE FRflCT IONS

5.20566-10
• 1.62196-01

4.60246-10
7.45926-01
1.40006-11
7.43116rll!

9.18916-02
3.93246-25
3.14096-89

33 M/S6C

REFLECTED SHOCK
3.43016*02

'•• 1.2017E»01
2.63136*01
1.8596E*01

. 3.30286*00
1.25186*00
1.08*7E*00
8.3683E-01
l.5076E*00

^

5.168*E-10
. 1.5623E-01

4.5415E-10
7.5158E-01
1.49736-11
7.7662E-11
9.2188E-02

. 5.0902E-25
1.6180E-89

03 'M/SEC

.REFLECTED SHOCK
4.83126*02

'.. 1.3201E*01
3.2069E*01

.2.33206*01
3.5541E*00

. . 1.2972E»00
. •• 1.1413E*00

. 8.3843E-01
1.53886*00

.. .. 4.2956E-09
2.4755E-01
3.8231E-09
6.64836-01
1.76166-10
6.4862E-10
8.7623E-02
4.6671E-23
1.9237E-80

PI = 5
XH2 -

' .' ".

P -
T . - -
RHO :
H • •
A. • • .
s
I
GAME • '
U

S PEC IE S

E-.
H : - .
H»,
HZ
H- , '
H2» -. .
HE
HE*
HE**

PI - 5
XH2 =-

P • • •;'
T .
RHO
H
A
S,
Z.
GAME
U

SPECIES

E- .
H;

H*
H2
H-
H2»
HE. . .
HE*
HE**

iOOE»03 N/SO-M,
.90

MOVING SHOCK
7.7548E+01
1.02216*01

• 7.25046*00.
1.41326*01
2.98686*00
1.26466*00 '

. 1.0*646*00
8.34HE-01
6.8300E*00

. 1.4113E-11
8.86146-02
1.2837E-11 -
8.1582E-01
1.2057E-13
1.3965E-12
9.5569E-02
5.4060E-29
3.

.30£»03 N/Sg-M.

.90

MOVING SHOCK.
9.5055E*01
1.0997E*01
8.0113E»00 •

. 1.6946E*01 .
3.1348E*00 •
1.2997E*00

• 1. 07906*00
8.2B19E-01
7.6292E*00

1.0782E-10
1.46356-01
9.8810E-U
T.609TE-01 ,
1.2593E-12
1.02646-11 .
9.2683E-02 .
3.»21*E-27
3.

US1 - 1.00E»0* M/SEC
XHE - .10

STANDING SHOCK
4.36426*02 •
1.3155E»01

. 2.89786*01
2.3*606*01

. 3.5517E»00
1.30526*00
1.1**86«00
8.3758E-01 '
I. 70756*00

MOLE FRACT IONS

*.2606E-09
. 2.53046-01

3.8I19E-09
6.5961E-01 .
1.641SE-10
6.1288E-10
8.7348E-02
<.. 726*6-23
1.4147E-81

REFLECTED SHOCK
. 6.67156*02

• l.*371E»Ol
3.83886*01

• 2.8703E*01
3.8305E»00
1.3*55E*00
1.20936*00
8.**27E-01
1.5859E*00

2.*3**E-08
3.*622E-01
2.1988E-08
5.71096-01
1.305*6-09

• 3.661SE-09
8.26896-02

. 2.9892E-21
3.683*6-76

US1 - 1.10E*0* M/S6C
XHE • .10

STANDING SHOCK
6.02996*02
1.42836*01
3.44*96*01
2.87056*01
3.82006*00

. 1.35206*00
1.21156*00

. 8.43366-01
1.75506*00

HOLE FRACTIONS

. 2.2T53E-08
3.4910C-01
2. 06176-08
5.6835E-01
1.1*336-09
3.27936-09 ;

. 8.25*56-02
2.3002E-21
3.14826-76

REFLECTED SHOCK
8.9822E»02

• 1.55666*01
*.*7896»01

. 3.*762E»01
• ' *.136*E»00

1.39686*00
1.288*6*00

. 8.53166-01
1.659*6*00

1.0668E-OT
. : *.*7636-01
. 9.7816E-08
. *. 7*766-01

6.98226-09
. 1.58*26-08

, . 7.76196-02
9.3368E-20
2.83866-70
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TABLE I. -Continued

5 kN/m

PI * 5
XH2 =

P
T '
RHU
H ' .
4

S
i
GAME
0

SPEC IE S

t-H
H*
H2
H-
H2*
HE
HE*
HE**

P<. = 5
XH2 =

P
T
RHU
H

A
S
I
GA*E
U

iPEC IE S

E-
h
h»

h2
H-

H2»
HE
hE»
HE**

.006*03 N/SQ-M,

.90

MOVING SHOCK
1.1*246*02
1.16926*01

• ,8.7404E»00
2.0G25E*01
3.28756*00
1.33656*00
1.11796*00
8.2689E-01
8.4202£»00

5.3203E-10
2.10b9E-OI
4.9126E-10
6.V966E-01
7.9264E-12
4.86946-11
*. 94566-02
1.42286-25
J.6260E-92

.OOE»03 N/SU-M,

.90

MOVING SHOCK
1.3513E*02
1.23386*01
9.«2UE>00
2.33696*01
3.4<.63E»00
1.37506*00
1.1625£»00
8.28106-01
9.20616*00

1 .9<.89E-09
2.T951E-01
1.811*E-09
6.3*47E-01
3.*933E-11
1.7239E-10
J.6125E-02
J.5418E-24
9.64.12E-88

US1 c 1.20E»0* M/SEC
' XHE • .10

STANDING SHOCK
• 8.0126E«02

1.5*02E»01
«.0436E»01
3.***OE»01
«. 10806*00
l.»0096*00
l.2866E»00
8.5166E-01
1.8219E»00

HOLE FR ACT IONS

9.2946E-08
4. 45486-01
8.53896-08
4.7679E-01
5.6557E-09
1.3213E-C8
7.7726E-02
6.3067E-20
6.5363E-71

REFLECTED SHOCK
1.1735E*03
1.68156*01
5.05946*01
4.1**5E*01
4.«7*5E«00
1.4502E»CO
1.3766E»00
8.6490E-01
1.75306*00

3.9553E-07
5.4717E-01
3.68476-07
3.8019E-01
2.9675E-08
5.6735E-08
7.2642E-02
2.0S39E-18
6.3400E-66

US1 =• 1.306*0* M/SEC
XHE * .10

STANDING SI-OCK
1.03056*03
1.65506*01
«. 54726*01
4.06686*01
4.42066*00
1.45156*00
1.3693E»00
6.62346-01
1.90956*00

MOLE FR AC T IONS

3.1955E-C7
5.3937E-01
2.9773E-07
3.8760E-01
2.22C4E-08
4.4023E-08

' 7.3032E-02
1.1185E-18
5.8117E-66'

REFLECTED SHOCK
1.49426*03
1.8179E*01
5.57906*01
4.6791E»Ol
4.85586*00
1.50566*00
1.47336*00
8.80356-01
1.87016*00

1. 3*42 E- 06
6.4251E-01
1.27266-06
2.89626-01
1.08966-07
1.8055E-07

' 6.7875E-02
3.8004E-17
1.6654E-6C

PI = 5
XH2 •

P
T
RHU
H
A
S
Z
GAME,
U

SPECIES

t-
H
H*

H2
H-

n2»
HE
HE* •
HE**

PI = 5
XH2 '

P
I
OHO
h '
1
S
I
GAME
U

SPECIES

e-
H

H*
H2 •
H-

H2*
HE
HE*
>•£»*

.006*03 N/SO-M,

.90

MOVING SHOCK
1.57686*02
1.2955E»01
1.00416*01
2.69776*01
3.61236*00
1.41536*00
1.2122E»00
8.3088E-01
9.98586*00

5.88256-09
3.5015E-01
5.5017E-09
5.6735E-01
1.21886-10
5.0265E-10
8.2492E-02
2. 86046-23
2.09166-62

.006*03 N/SO-M,

.90

MUVING SHOCK
1.81906*02
1.35606*01
1.0589E.01
3.08516*01 .
3.78696*00
1.45706*00
1.26686*00
8.34816-01
1.07606*01

1.5650E-08
4.21266-01 .
1.4730E-08
4.99806-01
3.63416-10
1.28336-09
7.8937E-02
Z.5731E-22
5.7186E-79

US I « 1.40E*04 M/SEC
XHE - .10

STANDING SHOCK
1.28766*03 .
1.77696*01

. 4.96896*01
4.73766*01
4.76416*00
1.5033E«00
1.45836*00
8.75886-01
2.02026*00

MOLE FRACTIONS

9.98176-07
6.28526-01
9.436*6-07
3.02906-01
7.49C26-08
1.29*36-07
6.85746-02
1.7051E-IT
8.18236-62

REFLECTED SHOCK
, . 1.86096*03

1.97596*01
5. $7286*01
5.6860E»01
5.3009E»00
1.562*E»00
1.57686*00
9.01866-01
2.02196*00

4.50186-06
T. 31636-01
*. 33006-06
2.0*956-01
3.69686-07
S.*1*7E-07
6.3418E-02
6.89216-16
9.35556-56

US1 • 1.50E*04 M/SEC
XHE • .10

STANDING SHOCK
1.5686E*03
1.91206*01
5.28666*01
5.45556*01
5.14956*00
1.5557E»00
1.5519E.OO
8.93696-01
2.15786*00

MULE FRACTIONS

2.979*6-06 •
7.11236-01
2.85676-06
2.2*326-01
2.28586-07
3.51256-07
6.44366-02
2. 32996-16
1.86616-57

R6FL6CT6D SHOCK
2.27306*03
2.17496*01
6.20956*01
6.57006*01
5.85056*00
1.61996*00
1.6830f*00
9.35076-01
2.21156*00

1.62326-05
8.1161E-01
1.58446-05
1.28946-01
1.24176-06
1.62966-06
5.9417E-02
1.5267E-1*
1.11886-50
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TABLE I. -Continued

5 kN/m

Pi •= 5.
XH2 - .

p
T

RHJ
H
A

, S
I
GAME
U

SPECIES

c_
•H
h*

.H2 '
H-

H2*
HE
HE*
HE**

PI = 5.
XH2 •

P
T
KHu
H
A

S
Z
GAME
u

S P E C I E S

b-
H
H*
H2
h-

"2*
HE
HE*
HE**

OOE*03 N/SO-M
90

MOVING SHOCK
2.0773E*02
1.4164E*01
1.1061E*01
3.4989E*Ol
3.9714E*00
1.50016*00
1.3259E*00
8.3977E-01
1.15286*01

3.B168E-08
4.9164E-01
3.6160E-08
4.3294E-01
9.6655E-10
2. t 75 OE -09
7.5418E-02
2.03386-21
1.7734E^76

, US1 = 1.60E*
XHE • .10

STANDING SHOCK
1.86686*03
2.07046*01
5. 47486*01
6.21786*01
5.59746*00
1.60816*00
1.64706*00
9.18836-01
2.3315E«00

— HOLE FRACT IONS

9.01966-06
7.8563E-01
8.7632E-06
1.5363E-01
6.6373E-07
9.20C6E-07
6.0717E-02
3.3293E-15
3.59916753

04 M/SEC

REFLECTED SHOCK
2.73586*03
2.4649E *01
6.22366*01
7.5563E*01
6.60996.00
1.6777E»00
1.7834E*00
9.9392E-01
2.48576*00

7.41146-05
8.7833E-01
7.32436-05
6.54*2E-02
*. 6179 6-06
5.48946-06
5.6072E-02
6.0752E-13
6.1591E-45

30=*03 fi/Sa-H, US1 = 1.10E»04 M/SEC
90

MOVING SHOCK
2.3517E*02-
1.47826*0)
1.14515*01
3.9391E*Ol
4.1677E»00
1.54446*00
1.3892E*00
8.4583E-01
1.2290E*01

a.7657E-08
5.6036E-01
8.3594E-08
3.6765E-01
2.3617E-09
6. 424 7E -09
7.1982E-02
1.4193E-20
1.4779E-73

XHE = .10

STANDING SHCCK
2.17276*03
2.2716E*01
5.5031E«01
7.0214E»01
6.1494E*00
1.6595E*00
1.73806*00
9.5783E-01
2.5597E*00

2.9880E-05
8.4914E-01
2.93696-05
9.32616-02
1.9377E-06
2.4484E-06
5.75396-02
5.9771E-14
1.2727E-48

REFLECTED SHOCK
3.2657E*03
2.9597E*01
5.94176*01
8.6973E«01
?. 69956*00
1.73496*00
1.8570E*00
1.07866*00
2.92986*00

5.1835E-04
9.2142E-01
5.1601E-04
2.3647E-02
2.1010E-05
2.3352E-05
5.3850E-02
7.0335E-11
2.96546-37

PI « 5
XH2 •

P

T
RHJ
h
A
S
I
GAME
U

cpc r t c c:>rt. \, it 3

E-
h
H*
H2
H-
h2* .
HE
ME*
HE**

PI = 5
XH2 =

p
' T

RHO
H.
A

S
I
GAME
U

S P E C I E S

6-
H
H*

H2
H-
H2»
HE
HE*
HE**

.OOE»03 N/SO-M,

.90

MOVING SHOCK
2.64186*02
1.5*286*01
1.17586*01
4.4058E»01
4.37856*00
1.56966*00
1.4563E*00
8.53256-01
1.3046E*01

1.93906-07"
6.26686-01
1.8613E-07 .
3.0465E-01
5.4295E-09
1.31936-08
6.8666E-02
9.05136-20
1.5814E-70

.OOE»03 N/SU-M,

.90

MOVING SHOCK
2.94726*02
1.6123E*01
1.1974E*01
4.8987E*01
4.60786*00
1.6357E*00
1.5267E*00
8.6258E-01
l.3793E*Ol

4.2152E-07
6.B994E-CI
4.0729E-07
2.4456E-01
1.1987E-08
2.62236-08
6.5503E-02
5.4119E-19
4.07416-67

US1 - 1.80E*
XHE = .10

STANDING SHOCK
2.47106*03
2.55236*01
5.33646*01
7.85956*01
6.87096*00
1.70856*00
1.81426*00
1.01956*00
2.8760E*00

HOLE FR ACT ION S

1.18526-04
8.9723E-01
1.1751E-0*
4.7396E-02
5.9956E-06
6.9970E-06
5.51206-02
1.7013E-12
3.2965E-43

0* M/SEC

REFLECTED SHOCK
3.8527E*03
3.66)66*01
5.561*E*Ol
9.97906*01
8.62626*00
1.78656*00
1.89096*00
1.07*16*00
3.*91*6*00

3.*517E-03
9.3190E-01
3.4408E-03
8.15366-03
8.10886-05
9.20226-05
5.288*6-02
7.17366-09
5.28916-30

US1 » 1.90E*04 M/SEC
XH6 « .10

STANDING SHOCK
2.74316*03
2.95186*01
4.91806*01
8.7226E.01
7.72176*00
1.75346*00
1.86316*00
1.08426*00
3.31496*00

HOLE FR£CT! ONS

5.51246-04
9.24826-01
5.49106-0*
2.0359E-02
1.901*6-05
2.11566-05
5.36756-02
7.15216-11
2.77816-37

REFLECT60 SHOCK
4.43606*03
4.3055E»01
5.38*36*01
1.1270E*02
9.1137E*00
1.828*E*00
l.9135E»00
1.00816*00
3.930*6*00

1.1*066-02
9.20*66-01
1.13666-02
*. 10756-03
1.80686-04
2.20796-0*
5.2259E-02
1.3373E-07
2.02306-25
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TABLE I. -Continued

5 kN/ iri

PI '=• 5
XH2 =

.<" " - -'

P -
T

•RMO
H
4 • •
s ••
z
GAME
U

tSP6C.I ES

E- ' ,
h
H*

"hi ?" '••
H- .
H2*

ME ' "
HE*
HE**

PI •= 5
XH2 =

P

T
RH'O
h

;A
S'
Z .'
liAME '

U

SPECIES

E-
h .

H*
H2
Hr
H2* .
HE
HE*
HE**

.006*03 N/Stl-M,

.90

HOMING SHOCK
3.2674EOZ
l.6899E*01 .
1.20896*01
5.41796*01
4.8628E*00
1.6821E»00.
1.59946*00
8.7490E-01
l.4532E*01

9. 35366-07
?.4952E-01
9.0986E-07
I.a7966-0l
'.6191E-08 ,
5.1691E-08
6.2524E-02
3.6811E-18
1.8067E-64

.006*03 N/SU-M,

.90

MOV 1 NO SHOCK
3.t>Ol2E*02
1.7809E*01
l.2086E*01
5.96J9E*01
5.1565E*OC
1.72»7E»00

"l.673lc*OT
8.9238E-0!
1.5258?*0l

2.17186-06
B.0462E-01
2.1265E-06

. 1.3561E-01
5.7849E-08
1.0312E-07
5.9769E-02
2.72*1E-17
1.1334E-61

US1 - 2.COE*
XHE =• .10

STANDING SHOCK
2.9913E*03
3.4436E«'01

. 4.6025E»01
' 9.&126E»01

8. '•0776*00
l.7936E»00
1.88746*00
1.087^6*00
3.81076*00

MOL 5 FR AC T IONS

2.2932E-03
' 9.3341E-01

2.28716-03
8. .91*36-03
5.14596-05
5.75126-05
5.2963E-02
2.2717E-09
6.6985E-32

C4 M/SEC

REFLECTED SHUCK
4.9965E»03

. 4.8315E*6l
5.32986*01
1.2562E*02
9.4806E*00
1.8661F*00
1.9403E*00
9.5877E-01
4.25746*00

2.3814E-02
8.97626-01
2.37216-02
2.6406E-03
2.8803E-04
3.8051E-04
5.1536E-02
8.2816E-07
1.4513E-22

US1 = 2.10E»0« M/SEC
XHE = .10

STANDING SHOCK
3.22316*03
3.9373E»01
4.29986*01
l.0537E*02
8. 8294E*00
1.830CE*00
1.90386*00

'1.04006*00
4.28506*00

MOLE - FP ACT ICNS

6.7&89F-03
9.29016-01
6.7713E-03
4.6745E-03
1.0510E-04
1.2268E-04
5.2527E-02
3.15C9E-08
9.15446-28

REFLECTED SHOCK
5.5103E*03
5.25245*01
5.32396*01
1.38466*02
9.8077E»00
1.9005E»00
l.S705E«00
9.2937E-01
4.4816E*OC

. 3.82776-02
8.70006-01
3.8117E-02
1.93876-03
3.8138E-04

. 5.3919E-04
5.07456-02
2.7451E-06
1.0942E-20

PI - 5.
XH2 =

-

'-f .
T ' . '
RHO
H
'A .
S
Z
GAME
U

SPEC IE S

E--
H -
h*

H2
H- '. .

H2» ",

HE
HE*
HE**

OOE»03 N/SO-M.
90

MOVING SHUCK
3.9468E*02
1.8953E*01
1.1933E*01
6.5335E*01
5.5160E»00

, 1.77476*00
1.74526*00
9.19886-01
l.S967E*01

5.6219E-06
8.5397E-01
5.5405E-06 .
8.8714E-02 "
1.3502E-07
2.1641E-07 .
5.7300E-02
2.7373E-16
1.4937E-57

PI = 5.00c*03 N/SU-M.
XH2 =

.p".
T
RHU
h
A
S .
Z
GAME
U

SPECIES

E-
H '
H*

h-2
h-

H2*
HE • •
HE*
HE**

90

MOVING SHOCK
«. 30066*02
2.0532E*01 .
1.1570E»0\ ••:
7.12856*01
5.99736*00 •
1.8195E»03
1.81035*00
9.67676-01
l.6645E*01

1.7665E-05 '
d. 95166-01.
1.75146-05 •
4.9569E-02
3.5257E-07
5.0424E-07
5.5240E-C2 '
4.46156-15
4.2755E-53

US1 = 2.20E»0* M/SEC
XHE > .10

STANDING SHOCK
3.44576*03

. 4.3829E«bl
4.08986*01
1.15116*02
9.13216*00.
1.86426*00
l.9222E*00 ,
9.8987E-01
4.64726*00

MQL.E FRACT IONS

- 1.46^16-02
9.15356-01
1.465CE-02
2.9070E-03

. 1.69866-04
2.0999E-O4
5.2022E-02
2.0542E-07
7.6896E-25

REFLECTED SHOCK
5.94906*03
5.6059E»Ol
5.29746*01
1.51326*02
l.0114E»Ol
1.9339E*00

' 2.00326*00
9. 1084E-01
4.64056*00

5.3732E-02
8.40206-01
5.3498E-02
1.5098E-03
4.5590E-0*
6.8357E-0*
4.9912E-02
6.566SE-06
2.5396E-19

US1 = 2.306*04 M/SEC
XHE - .10

STANDING SHOCK
- 3.6278E*03

4.7644E«01
• 3.9151E«C1

,l.2524E«02
' 9.4006E»00

1.8975E*00
.1.94496*00
9.5370E-01
4.9080E*00

MOLE FRACTIONS

2.5397E-02
8.9530E-01

:. 2.532iE-02
2.02446-03

: 2.3241E-04
3.04156-0*
5.1417E-02-
7.8115E-07
9.2364E-23

REFLECTED SHOCK
6.26166*03

. 5.90866*01
5.2005E»01
1.64176*02
1.04016*01
1.96746*00
2.03786*00
8.98466-01
4.75856*00

6.9612E-02
8.0949E-01
6.9306E-02
1.20506-03

' 5.0845E-0*
8.0221E-04
4.90616-02
1.2871E-05
2.85106-18



TABLE I. -Continued

PI • 5 kN/ m

PI = 5
XH2 =

P
T .

' KHO
• H1 •" '

A
S

< 2
GA1E

u •

SPEC IE S

t-
H
h*

H2 '
hJ- - .

M2*
t-c

HE*
HE**

PI = i
XH2 =

P
T.
KHO .

• H
A

• S . .
I
GAMt .

U

S PE C 1 E S

E-
H

h*
H2

. h-
. 1-2*

HE
HE*.
HE**

.OOE»03 N/Sil-Mi
i90

MOVING SHOCK
4.6563E*02
2.2902E*01
1.0937E»0!
7.7461E»01
6.6702E*00
1.86'.7E*30
1.8590E»00
1.3450E*00 '
1. 7274E*01

•7.4205E-0!
9.2393E-01
7.39HE-05
2.2123E-02
1.0883E-C6
1.3d296-06
5.3792E-C.2
1.5018E-13
1.0926E-47

.005*03 N/Sg-Mt

.90

MOVING SHOCK
5.0101E*02

. 2.6284E»01
1.0114E*01
U.3d46E*01
7.4121E*OC

. - 1.90JJE*00
l.8»47b*00
l.'.090R»00
1.78456*01

3.7479E-04
9.3772E-01
3.7422E-04
3.4635E-03
3.6125E-C6
••.1804E-06
5.3068E-02
8.0764E-1.2
2.6787E-41

US1 = 2.40E*04 M/SEC
XHE = .10

STANDING SHOCK
3. 7265E»03
5.0876E»Ol
3.7156E*CI
1.3562E»02
9.i548E*00
1.9315E*00
1.9713E*00
9.2943E-01
5.073CE«00

MOLE FR ACT IONS

3.8C5SE-02
8.71C9E-01
3.7950E-02
1.4957E-03
2.8355E-04
3.9071E-04
5.0726?-02
2.0963E-06
3.1349E-21

R6FLECTEO SHOCK
6.37696*03
6.1647E*01
4.9887E*01
1.76806*02
1.0666E*01
2.00196*00
2.07366*00
8.8997E-01
4.6437E*00

8.5547E-02
7.78666-01
8.5178E-02
9.66616-04
5.3591E-04
8.8296E-04
4.8205E-02
2.1925E-05
1.8921E-17

US1 = 2.50E»C4 M/SEC
XHE = .10

STANDING ShCCK
3.7382E*C3
5.36C2E*01
3.48606*01
1. 46086*02
9.895SE*00
1.9661E*00
2.0006E*00
9.1314E-C1
S.1669E*00

5.1871E-02
8.4449E-01
5.1726E-02
1.1427E-03
3.1951E-04
4.605CE-04
4.9981E-02
4.4533E-06
4.5447E-20

REFLECTED SHOCK
6.3097E»03
6.3809E»01
4.68596*01
1.89116*02

'1.09116*01
2.0374E>00
2.1103E»00
8.64136-01
4.90406*00

1.01346-01
7.48126-01
1.0092E-01
7.75C9E-04
5.41286-04
9.25006-04
4.73546-02
3.3769E-05
8.6066E-17

PI * 5
XH2 »

P
T

i RHn

'. H
• A

S

ĜAME
.U

S P E C I E S

E-
h
H*
H2
H-
H2*
HE'
H6»
HE**

PI = 5
XH2 »

P
:T
•RHO '
'H
'A

's
i

•GAHt
U

SPEC I fcS

6-

h*'
H21

H-

H2»
ME
ME*
hiE**

.OOE»03 N/SO-M,

.90

MOVING SHOCK
5.3716E»02

' 3.0233E»01
9.3694E»00
9.0*626*01
7.94816*00
1.93406*00
1.8963E.OO
1.1019E*00
1.8400E»01

1.5952E-03
9.43526-01
1.5941E-03
3.5370E-03
1.0085E-05

• 1.1221E-05
5.2734E-02
2.8144E-10

' 1.0199E-35

.OOE*03 N/SO-M,

.90

MOVING SMOCK
5.7519E*02
3.4103E*01
8.8507E*00

' 9.73446*01
8.2t39E*00
1.9645E*00
1.9056E»00
1.0508E*00
1.89756*01

4.7973E-03
9.3607E-01
4.7948E-03
1.6210E-03
2.1444E-05
2.3975E-05
5.2476E-02
•*.173'.E-09
1.7557E-31

US1 * 2.60E»0*
XHE • .10

M/SEC

STANDING SHOCK REFLECTED SHOCK
3.7499E»03
S.6037E*01
3.2926E»01
1.5685E»02
l.0134E»Ol
2.0001E*00
2.0322E*00
9.0181E-01
5.2270E»00

MOLE FR4CT ION S ••

6.6492E-02
8.1623E-01
6.6310E-02
t).9955E-04
3.4S90E-04
5.1928E-0*
4.9198E-02
8.2326E-06
4.016CE-19

US1 = 2.70E»04
. XHE = .10

6.233*E»03
6.5801E»01
4.4098E»01
2.0158E*02
l.H53E»01
2.0723E»00
2.U82E+00
8.7994E-01
4.9561E»00

1.1711E-01
7.1757E-01
1.1665E-01
6.2714E-04
5.3748E-04
9.4979E-0*
4.6502E-02
4.9246E-05
3.2221E-16

M/SEC

STANDING SHOCK REFLECTED SHOCK
3.828<tE*03
5.8358E*01
3.1750E»Cl

•1.6819E*02
<.0380E*01
2.0325E*00
2.0662E*00
8.9364E-01
5.2825E*00

MOLE FR ACT I QNS ~

S.1739E-02
T.8667E-01
8.1518E-02
7.2956E-04
3.6873E-0*
5.7564E-OV
4.8384E-02
1.4023E-05
2.6842E-18

6.2749E»03
6.7823E*01
4.2290E*01
2.1473E*02
1.1406E*01
J.1060E*00
2.1877E»00
8.7678E-01
S.0144E»00

1.3300E-01
6.8677E-01
1.3249E-01
5.1545E-04
5. 33596-04
9.7515E-04
4.56*06-02
7.0126E-05
1.12266-15
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•TABLE I. -Continued

p. -5kN /m

• PI <= 5
XH2 ••

p
T- • • • -'-
RHLr- ' '
H '.'
A '
S'

•I-
GAME • '
u- ' . •

SPEC IE S

F-" - .
h V • • " • • - • : i
H»- ' • '• •
Hi.- •
H-i/; > -"

H2»- ' "••
HE' *• • -
HE* • "'•• "•

PI i 5.
XH2 = . ,

• . - • • ' ( - .

R ". .. •
t - .
RHU ., '
H -
A; • " 1"
s.. ; .
i---.
GAilE
u..-:

S P t C ( E S

t- ' .
H.. ' '
h* - * -

H2" - :_•
I — ; ' •: . .

H2'»- .-= i.

HE*-. •

HS»t _ .

.OOE*03 N/SU-M,

.90

MOVING SHOCK
'- 6.15746*02

3.75606*01 .-
8. 54686*00 - '
:.0452E*02

' u. 48126* 00
I. 99263*00 '

'. l.9180F*OC •
' 9.9844«:-Ol •

!.9589E»6l

. l.057aE-02
• 9.25516-01

1.05736-02 •
1.12726-03

• 3.6342E-05
" 4.1 7046-05

• • 5.2136E-02
'.9112E-08

. I. 91126-28

.006*03 N/SO-M,
,90

MOVING SHOCK ..
6.5890F*02 - ' • •

• 4. 0561 6*01
8i3969c*OC

, 1.1199F;»02
. .8.67896*00 •
.2'. 0191 E* 00
1.93466*00
9.5990E-01 "
2.J242E»01

j -

• 1.8735E-G2
9.09946-01 '
1.BT25E-02 .

. 7.91716-04
- 5.2756E-05 •

,- 6.25836-05
. 5.1691E-32
. 1.23UE-C7

3.1683E-26

US1 = 2.806*
XH6 = .10

STANDING SHOCK
3.98946*03
6.0658E*01
3.12846*01
1.80276*02

' l.063?6«0l
2.06346*00 '
2.10236*00

' 8.87566-01
5.34636*00

MOLE FR ACT ION S

9.74826-02
7.56116-01
9.72166-02
6. 06116-04
3.90306-04
6.33426-04
4.75446-02
2.2655F-05
1.50S8E-17

US1 = 2.90E*
XHE = .10

STANDING SHOCK
1 '4.22296*03.

6.29636*01
. 3.1334E»Ol

1.9312E*02
1.09096*01
2.0933E»00

. 2.14046*00 •
8.82966-01
5.42036*00

MOLE 'FRACTIONS

1.13546-01
7.24SC6-01

• 1.13226-01-
5.1222E-04
4.1026E-04

.-' 6.92136-04
- 4.66846-02 '

•3.51516-C5
t. 42076-17

•04 M/SEC
, ' V

R6FLECTEO SHOCK
' 6.4602E«03

6.9958E*01
' 4.14276*01'

2.28866*02
l.!677E»Ol'
2.13846*00
2.2291E*00'
8.7436E-OV
5.0847E*00

• 1.4906E-01
' 6.5562E-01

1. 48 49 E -01
4.2941E-04

• 5.31396-04
1.00586.T03
4.47636-02

- ' 9.8768E-05
3.8162E-'15

04 M/SEC '

REFLECTED SHOCK
6.76«6E*03~
7.22116*01"
4.1254F»01-
2.44306*02',
1.1965F»01
2.17036»00 ;

2.2721F.»00-
8.72576-01 *
5.16676*00'

• 1.65186-01
6.24356-01
1.64536-01
3.6070E-04
5.29266-04-
1.03886-0?
4.38746-02
1.3781E-04
1.26806-14'-

Pi = 5.006*03 N/SO.-M,
XH2 = .9C

USl » 3.COE»04 M/SEC
XH6 - .10

P
T
RhO
H
A

S
I
GAME
U

S P E C I E S

f-

H* -
y 2
h-
.'2*
fc
hE *
HE»».

PI = 5.
XH2 =

P
T . .
RHJ
H
A

S
I
GAME .
U

SPEC ItS

f -

*2
-
2*
6
E*
c**

MOVING SHOCK
7.0448E»02
4.31826*01
8.3458E*00
1.1975E*02
8.8790E*00
2.1446E*00
1.9548E*00
9.3396E-01
2.0923E»01

2.8725E-02
8. 90656-01
2.87086-02
0.0253E-04
6.92716-05
6. 504 9E -05
S.1156E-OZ
3.51f56-07
l.5426Er24

OOE»03 N/SJ-M,
90

HUVINu SHOCK
8.J22Jb*02

-4. 7623E *01
8.40736*03
1.3614E»02
9.29086*00
2.0940e*00
2.00366*00
9.0465E-01
2.23406*0'.

5.225JE-02
8.4499E-C1
5.22176-02
3.99526-04'
9.99296-05
1.3102E-04
4.99086-02
1.64986-06
4.20616-22

STANDING SHOCK R6FL6CT6D SHOCK
4.51686*03
6.5278E*01
3.17366*01
2.06706*02
1.11886*01
2.12275*00
2.1803E»00
8.7944E-01
5.4908E*00

MOLE FRACT IONS ~

1.2974E-01
6.93416-01
1.29276-01

. 4.3736E-04
4.27716-04
7.50036-04
4.58136-02
5.2766E-05
3.2634E-16

US1 " 3.20E»04
XHE * .10

7.17236*03
7.4571E»01
4.15136*01
2.60076*02
1.2270E*01
2.20136*00
2.3169E*00
8.7137E-01
5.2587E*00

1.8130E-01
5.93076-01
1.80576-01
3.0360E-04.
5.25066-04
1.06986-03
4.2971E-02
1.9061E-04
4.10926-14

M/SEC

STANDING SHOCK REFLECTED SHOCK
5.22916*03
6.9904E«01
3.3044E«01
2.3572E*02
1.1766E*01
2.18056*00

' 2.26386*00
8. 748«6-01
5.67956*00

MOLE FRACTIONS —

:.6187E-01
6.30?6E-Ol
1.61366-01
3.22901-04
4.50676-04
<t.52el6-04
4.40656-02
1.09236-04
4.6812E-15

8.19126*03
7.9548E*01
4.27266*01
2.94716*02
1.29236*01
2.26336*00
2.41006*00
8.7073E-01
5.46846*00

2.12956-01
5.31736-01
2.1199E-01
2.1368E-04
5.0593E-04
1.11196-03
4.U40E-02
3.5375E-04
3.9034E-13
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TABLE I: -Continued

: 5 kN/ m

Pi =. 5.00E*C3 N/SU-M,
XHJ = .to

US1 « 3.40E*0* M/SEC
•XHE = .10

P
T
RHU

H
A

S
z
UAME
U

S Pt C 1 E S

E-
H
h*

"2
H-

H2*
HE
HE*
ME**

PI = 5
XH2 =

P
T
R.HO

H
A

S
2
liAME
U

SPE C I E S

E-
M
ki*

H2
h-
H2»
HE
HE*
Hfc»*

MOVING SHOCK
9.07835*02
5.138i)E»Ol
8.5736E*00
1.5365E*0?
9. 7090E*00
2.1*25E*00
2.0606E*00
8.9024E-01
2.3798E*01

7.8383E-02
7.9417E-01
7.8329E-02
2.9075E-0'.
1.2572E-04'
1.7537E-04

' -..B526E-02
4.9357E-06
2.2763E-2G

.005*03 N/SO-M

.90

MUVING SHOCK
1.0208E*03
5.*75JE*01
8.7603E*OC
1.722*E*02
1.0130E*01
2.I.907E + 03
2.1234E»00
8.a259E-Oi
2.5275E*Ol

1.0565E-01
7.MUE-01
1.0557E-C1
2.2103E-04
1.46COE-0*
2.149«E-0'.
4.7083E-02
1.1538E-05
5.U889E-19

STANDING S^OCK
6.0737E«03
7.»567E*01
3.4641E»01
2.6^02E*02
1.2370E*01
2.2380E*00
2.3513E«00
8.7276E-01
9.9008E*00

— MOLE FRACT1 ONS

1.9311E-01
5.7031E-01
1.92«3E-01
2.3779E-04

• .-<,.55*9E-OA
9.2850E-04
"..2321E-02
2.0798E-0*
4.9638E-L4

REFLECTED SHOCK
9.*25«*03
8.«908E*01
1.<i262Et01
3.32*2E*02
l.3632E*01
2.3258E»00
2.5080E*00
8.7260E-01
5.7108E»00

2.*368E-01
4.72326-01
2.*2406-01
l.<,588E-0<i
4.6952E-04
1.1129E-03
3.9236E-02
6.366*E-04
3.3331F-12

, US1 * 3.60E»0« M/SEC .
XHE = .10

STANDING SHOCK
7.03*3£*03
7.9350E*01

'3.6301E«Ol
3.0051E«02

. l.3006E«01
2.29556*00
2.4421E*00
8.7289E-01
6.1213E*00

— MOLE F R ACT IONS

2.2311E-01
5.121«E-01
2.22216-01

' L.72C4E-04
4.4228E-04
9.6959E-04
4.0575E-02
3.74C7E-04
4.2662E-13

REFLECTED SHOCK
1.0837E»04
9.06666*01
4.5823E»01
3.73096*02
U4403E*01
2.3875E*00
2.6084E.OO
8.7717E-01
5.9899E*00

2.7J74E-01
4.1637E-01
2.7098E-01
9.5801E-05
*. 192*6-0*
1.0677E-03
3.7228E-02
1.11066-03
2.5678E-11

PI = 5.
XH2 • .

P.
T
RHU
H
4' .

S
i
GAME
U

bPEC IE S

t-
H . •
H*

H2 .
H-'
H2* .
HE
HE*'
HF*»

OOE*03 N/SO-M,
90

HOI/ING SHOCK
1.1*07E»03 !
5.786*E*01
8.9978E»00
1.91926*02
1.05536*01
2.2391E«00
2.1910E*00
8.78*7E-Ol
2.6761E*01

1.3322E-01
6;87*5E-01
1.3311E-01
1.7150E-0*
1.6068E-0*
2.*923E-0*
4.5619E-02
2.3193E-05
6.58876-18 .

US I - 3.80E»0* M/SEC
.XHE " .10

STANDING SHOCK
6.0825E»03
8.*310E*01
3.7811E.OI
3.3598E»02
1.3678E*01
2.353tE«00

; 2.535',E«00
8.7525E-01
6.3834C«00

HOLE FA ACT IONS

2.5170E-01
4.S686E-01
2.50*9E-01
1.2083E-04
<t.!262E-04
9.7052E-0*
3.8794E-02
6.4562E-0*
3.U50E-12

REFLECTED SHOCK
1.2*08E*04

' 9.70*2E»01
«.7139E»01
<>.1675E»02
1.5262E«01
2.++99E«00
2.712*E»00
8.8489E-01
6.31316*00,

3.0055E-01
3.6316E-01
2.9803E-01
5.9187E-05
3.5896E-0*
9.7527E-0*
3.49A7E-02
1.900*6-03
1.8953E-10

PI = 5.006*03 N/SO-M,
XH2 = .90

US1 * *.COE*0* M/SEC
XHE - .10

P
T
RHJ
H
A

S
I
GAME
U .

SPE C IE S

E7

h' ,
ht:

H2- . .
H-
H2»
HE
HE*
HE**

MOVING SHOCK
1.26756*03 .
6.0823E*01 . •
9.21066*00
2.12666*02
1.0982E*01
2.2878E>00
2.2625E*00
8.76*76-01
2.82506*01

1.60626-01
6.3*13E-01
1.60*76-01
l.3*OBE^O*
1.69906-0* . '.
2.7700E-0*.
*.*157E-02
*.2221E-05

. 5.9*23E-17

STANDING SHOCK 1
9.211'E«03
8. 9S39E»01 -
3.91096*01
3.73*06*02.
1.<.397E»01
2.*105E«00
2.6306E*00

. 8.7997E-01
6.66896*00

•- MOLE FRACTIONS •

2.7873E-01
*.0477E-01
2.7709E-01
8.1760E-05
3.7074E-0*
9.3210E-0*
1.6934E-02
1.08096-03
2.0821E-11

REFLECTED SHOCK
l.*122£»04
1.0*16E»02
*. 81106*01
*.6326E*02
1.6219E*01
2.51186*00
2.8181E»00
8:96166-01

< 6.66906*00

3.2666E-01
3.1372E-01
3.22966-01
3.4219E-05

. 2.9668E-0*
8.*62*E-0*
3.2330E-02
3.1551E-03
1.3355E-09
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TABLE I. -Continued

5 WW irT

PI » 5.006*03 N/SO-M,
XH2 = .'

•' . P - • i "
. T • • • - • • :
- RHO '• : •
.H . -
.4 • - -
. S - ': '• -
i

.CAME -•
U •

SPECIES

E-
'H' ••' '
.H»' -• < '• =
• H2 ' ' -'•
H- . •'• • .

>!2».. '-. '
'HE'-' : '•••
'.HE* ' • '.-• '
'HE** ' J .-^

90 • i < • -

MQVING SHOCK
- 1;4008E*03
'6.3691E»01-
-9.4096E*00 • "
-2.3447E»02*
1.14196*0!

:'2.3368E*00 •
i2. 33 746*00 '
.8.75916-01 -
•2.9738E*01

1.8753E-01
5.8177E-01
1.8734E-01 ' '
1.0479E-04
1.7396E-04
2.9761E-04
4.2711E-02'
7.1792E-05
4.1733E-16'

US1 - 4.20E*04 H/SEC
-XHE- - ' .10

STANDING SHOCK
1.0404E«04
9.51436*01
4.0097E«01
*.1267E*02 '
1.5173E*01
2.*677E»00
2.7273E*00
8.8724E-01
6.9948E*00

HOLE FRACTIONS

3.0425E-01
3.5591E-01 • •
3.0195E-01
5.2816E-05
3.2123E-04
8.5785E-04
3.4901E-02
1.7655E-03
1.2808E-10

REFLECTED SHOCK
1.5998E*04
1.1242E»02

-4.8618E*01
5.1361E»02
1.7328E»01
2.574*E*00
2.9268E»00
9.1253E-01
7.1334E»00

3.515*E-01
2.6731E-01
3.4603E-01
1.8077E-05
2.3790E-Q*.
6.9179E-04
2.9110E-02
5.0561E-03
9.3763E-09

PI =• 5
XH2 =

P-
T :
RHO
n
A

s
I
GAME
u •

SPECIES

E-
H
H*
H2
M-

H2»
HE
HE* -
HE**

,OOE«03 N/S«-M,
.90

MOVING SHOCK
1.6874E*03
6.93476*01
9.7481E*00
2.8129E*02 .
1.2329E*01
2.*360E*00
2. 4962 E» 00
8.7814E-01
3.271lE*Ol

2.39216-01
4.81306-01
2.3888E-01
6.2526E-05
1.4&Z7E-04
3. 161 OE -04
3.9879E-02
1.8221E-04
1.2606E-14

US1 ' 4.60E*04
XHE = .10

H/SEC

STANDING SHOCK REFLECTED SHOCK
1.2928E*04
1.0793E»02
4.09906*01
4.9657E«02
1.6947E»01
2.5801E»00
2.9222EK10

• 9.1060E-01
7.7931E»00

MOLE FRACTIONS --

3.5045E-01 .
2.6873E-01
3.4572E-01
1.87616-05
Z.ZOiOe-0*
6.3766E-04

' 2.9907E-02
4.3143E-03
4.1183E-09

2.01916*04
l.3372E»02
4.80266*01
6.2544E.02
2.0209E*01
2.6969E»00
3.1440E»00
9.7143E-01
8.30666*00

3.9605E-01
1.8626E-01
3.8534E-01
3.7710E-06
1.5V^TE-OA
3.8320E-0*
2.1330E-02
1. 04 77 E- 02
4.15216-07

P\ = 5.00E»OJ N/SU-W,
XH2 = -.90 v'

US1 = 4.<>OE»04 M/SEC
XHE = .10

PI = 5.00E»03 N/SO-M,
XH2 = .90

US1 = 4.806*04 N/SEC
XHE i .10

1
>:p--T: :• "r '

.•T
PHO>
h -

fA'-' "- ' •• •
S. •'." • -

•z: - •'• •
GAME . i
U • "'" '

SPEC 16 S

E-
H: *' ---- •
H*- '•
H2 '•*• '.hi • •'. -
K2*' "• •''• .•
HE * • '-'.-
HE*'
HE**"" '

HOVINC SHOCK
!.5407E*03
6.6518E*Ol

•9.58->5E»00
2.57356*02
1.18676*01
'2.38626*00 • •
2.4154E»00
8.7651E-01
^3.12235*01

2.1377E-01
5.3074E-01
2.13526-01
3.13876-05'
1.7324E-04
3. 10676-04
4.1285E-02- '
1.1633E-04--''
2.4457E-15

STANDING SHOCK
1.1646E*34
1.0123E*02
4.0728E*01
4.5371E»02
1.60186*01
2.52436*00
2.82476*00
8.9728E-01 '
7.36736*00

HOL E FR ACT IONS

3.2816E-01
' 3.1052E-01

3.2486E-01 '
3.23926-05

'2.6953E-04
'• 7.5603E-04

3. 25956-02 '
2.8071E-03
7.43886-10 ;

REFLECTED SHOCK
1.80136*04
1.22066*02
4.8614E*OV
5.67376*02 '
1.66276*01
2.63606*00
3.03556*00
9.3645E-01
7.66346*00

3.7461E-01
2.2502E-01
3.6669E-01
8.72966-06
I.8901E-04
5.32646-04
2.5363E-02
7.5800E-03
6.3073E-08

P
T
RHO
H
A

S '
Z
GAME
U

SPEC IE S

6-
H
H* '

H2

H-
H2*
HE
HE*
HE**

MOVING SHOCK
1.83986*03
7.22096*01
9.8779E»00
3.3627E*02
1.28086*01
2.*861E»00
2.5793E*00
8.8079E-01
3.41806*01 .

2.6373E-01
4.3368E-01
2.6330E-01
4.7307E-05
1.5955E-04
3.1387E-04
3.84916-02
2.7851E-04
5.9005E-14

STANDING SHOCK REFLECTED SHOCK
1.42076*04
1.15376*02
4.07996*01
5.40816*02
1.7980E»01
2.6350E*00
3.01856*00
9.2634E-C1
8.28736*00

• MOLE FRACTIONS —

3.7107E-01
' 2.30696-01

3.6441E-01
1.0237E-05
1.7758E-0*
5.1427E-0*
2.68136-02
6.31666-03
2.1478E-08

2.25356*04
1.48246*02
4.67686*01
6.68846*02
2.2137E*01
2.7572E»00
3.2505E*00
1.01706*00
9.1472E»00

4.15736-01
1.50826-01
4.02316-01
1.43146-06
1.23416-04
2.5567E-04
1.7472E-02
U3290E-02
2.7134E-06
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TABLE I. -Continued

p."- 5

PI * S.
KHZ -

P

.T , . '
..RHO'

H
- A . . . .
..S .
.2." ., ' •
, GAME
U

SPECIES

.f.- ' .
H ; . :

H*
H2 '
H-

'h2* ' .
HE
ME*

ME**

OOE»03 N/SO-M,
90

MOVING SHOCK.
1.99876*03
7.5149E*01
9.96136*00-..
3.3231E«02
l.3309E*01
2.5364E»00 .
2.66466*00
8.B453E-01
3.5649E*01

2.87306-01"
3.8796E-01 -
2.B672E-01
3.5099E-05, '
1.477TE-04
3.0444E.-04
3.71096-02
4.1906E-04
2.5914E-13

US1 = 5.00E*
XHF. = .10

STANDING SHOCK
' • 1.54896*04

' 1.2358E*02
4.02S2E»01
5. 8668E»02
1. 91276*01
2.6871E»00
3.1105E»00
9.5174E-01
8.8508E*00

HOLE FRACT IONS

3.8958E-01
: ' 1.9707E-01

3.8066E-01
5.3295E-06

* 1.4340E-04
'. 3.9973E-0*

. 2.3*85E-02

. 8.6641E-03
- 1.0280E-07

O*'M/SEC

REFLECTED SHOCK
. 2.5051E»0*
' .1.6607E»02

«,. 50486*01
7.5765E»02
2.4312E*01
2.8151E*00
3.J486E*00

,1.0629E*00
1.0144£*01

4.3275E-01
1.2006E-01
4.1706E-01
4.9510E-07

.0309E-04

.6106E-04
. . .4241ET02

.5606E-02

.6T74E-05

PI = 5
XH2 =

P '
I

•RHO
H ' :

A '. '.
S

. 2
GAME
U

SHE C IE S

l>" . ' . .
t-

h*
H2-
'H-
H2*
HE
HE * .
HE**

.OOE*03 N/SO-M,

.90

MOVING SHOCK '
2.1628E*03
7.8200E*01
1.00516*01
3.5938E*02 : '
1.38356*01
2.5868E*00
2.7517E»00

.8.89486-0"
3.7094E*01

3.0983E-01 '
J.4432E-01
3.0905E-01
2.5419E-05
1.3356E-04
2.8824E-04
3.5717E-02
6.2*09E-04
1.0886E-12

. U51 * S.20E*04
• XHE « .10

M/SEC

STANDING SHOCK REFLECTED SHOCK
1.6719E«04
1.33186*02

. 3.9i93E*oi ;
6.3364E»02
2.0482E»01

' 2.739SE»00
, 3.20296*00

'9.8341E-01 . .
' 9.4982E«00

' 4.07C9E-01
1.65tOE-01
3.9568E-01

"• , 2.5327E-06
1.1534E-04
2.9365E-04
1.9989E-02 "
1.1232E-02 .
4. 85756-07

2.768CE*04
1.8716E*02
4.3077E»01
8.3141E*02
2.6549E*01
2.8702E*00
;3.4333E*00
U0969E»00

' 1.12816*01

. 4.4669E-01
9.4851E-02
4.2915E-01
1.6659E-07

'8. 67566-05
9.8910E-05
1.1684E-02
1.7351E-02
9.1764E-05

PI = 5.00E»03 N/SO-M,
KH2 ••

4'' • ' •

P

•-T
- RHJ-
jH .,
:.A
.'•S , • •
•I .
•GAME
U

SPEC IE S

• fc--, ' -
H
H*

HZ •,
•T-. •- •
H2* •
HE- .

.HE*.
HE**

PI = 5
XH2 =

'P '
;T " •
IR'H.O.
.H " • •
'A
-s
i
GAME
u'

S P E C I E S

E-
'K' .
H* .
H2
H- .
H2*
.'HE
;'HE *
HE**

.90

.MOVING SHOCK '
, • 2.3331E»03

8.1426E*01
1.00876*01
3.8751E*02

-.1.43956*01
2.6375E*00
2.8406E*00
8.9581E-01 -
3.8S34E*01

3.3141E-01
. 3.0264E-01

3.3034E-01
1.7843E-05
1.1760E-04

• 2.6601E-04
3.4277E-02
9.2670E-04
4.5002E-12

.OOE*03 N/SO-M,

.90

MOVING SHOCK
2.5094E*03

" 8.4843E*01
1.0096E»01 .
4.1667E*02 .
1.4986E + 01
2.6874E*00
2.9294E*00 •
9.0358E-01
3.9966E*01

1

3.5166E-01
'2.6370E-01.
'3.5015E-01
1.2148E-05
1.0099E-04
2.3940E-04
3.2767E-02
1.3695E-03
1.8277E-U

US I • 5.40E»04 M/SEC
XHE - .10

STANDING SHOCK
1.7869E*04
1.4373E*02
3.7828E«01 .
6. 8168E*02
2.1943E»Ol ,
2.7885E*00
3.2864E*00
1.0194E*00
l.0281E»01

HOLE FRACT IONS

4.2207E-01
1.3860E-01
4.0840E-01
1.1697E-06
9.4919E-05
2.1007E-04
1.6877E-02
1.3550E-02
2.0397E-06

REFLECTED SHOCK
. 3.0402E»04

2.1083E»02
. 4.1167E»01

• -• 9.0989f*02
2.8663E*01

• 2.9217E*00
3.5028E»00

, 1.11256*00
l.2511E*01

' - 4.5764E-01
7.5373E-02
4.3831E-01

.90336-08

.27066-05

.1683E-05

.61696-03

.8519E-02
4.1224E-04

. US1 > 5.60E*04 M/SEC •
XHE * .10

STANDING SHOCK
1.8961E»04
l.SS93E*02
3.6149E*01
7.3088E*02.

.... 2.3544E«01
2.83606*00
3. 3642E*00
1.0566E»00
1.1146E*01

MOLE FRACTIONS

4.3538E-01
1.1494E-01
4.1973E-01
5.0816E-07
7.8829E-05
1.4448E-04
1.4146E-02
1.5570E-02
8.2446E-06

R6FL6CT6D SHOCK
3.3160E»04

. . 2.3576E»02
3.95186*01
9.9139E*02
3.05086*01

. 2.9694E*00
• 3.5593E*00
• 1.10926*00

1.3726E»01

4.6622E-01
.1047E-02
.44536-01
.3503E-08
.08516-05
.0392E-05
.81026-03
.88656-02
.42096-03
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TABLE!. -Continued

Pr-5kN/nT

PI - 5
*Hi '«' .

P
T.
khCl .
H
4. .

s -
z
GAME'
U

SPECIES

t-

r*
M2
H'-
H2»
ME
Ht*
f-t**

PI = 5
XH2 »

P
T
KH..1
H

A

S
i
GAMF
U

iPEC IF S

6-
H
H*
H2
h-
H2»
HE
HE*
HS»»

.OOE»C3 N/SU-'M,

.93

MOvIMu SHOCK
2.69396*03 .
8.d5*8E*Ol
1. 00676*01 '
4.4687E*02
1.56226*01
2.7373E*00
,3:5l88':*0t
9.1301E-01
*.13t)lC»01.

3.70B26-01
>. 2 7086-0 1
J. 68676-01
7.9Z67E-06
d.*1996-05
2.091*6-0*
3.10986-02
2.02776-0'
7.51*56-11

.OOE»03 N/SO-*.

.90

HUi/lNC SHOCK
2.8777E»03
9.259<>£»3;
1.0001t»01
*.7aO'«F*Oi
1.62U6E+01
?.7S67;»00
3. 10T3F»00
S.2*12E-01
4.27f9t»0i

3.88'lE-Ol
1.9325E-01
3.0561E-01
<..939*E-06
O.B12BC-CS
1.7708E-04
2.91H4E-02
2.*98'.E-OJ
3.13*36-10

US1 « 5.80E*0* H/SEC
XHE - .10

STANOING SHCCK
1.99286*04
l.'6897E*02
3i*3e!E«Cl

' 7.'8073E«02
2.510'E»C1
2.87956*00
3.0303f»00
1.0874E*00
1.2133E«01

WOLc FR ACT IONS

*.*622E-01
•}. 5*736-02
«.28S9E-01
2.239*6-07
6.6*986-05
9.9068E-05
1.198*E-02
1.7139E-02
2.91*3E-05

U31 - 6.C06*
XHE • .10

STANDING SHOCK
2.08156*0*
1.83756*02
3.2*596*01
8.315SE*C2
2.6686E«01
2.923CE*00
3.*89S6*00
l.HO!E«CO
1.31*5E«01

*.5S6*6'01
7.85656-02
*. 37006-01
9.57t6E-08
5.56705-05
6.6**2E-05
1.01-06-02
1.8*2*6-02
9.85*9E-OS

. '

DEFLECTED SHOCK
• 3.5816E*04,

2.6031E.02,
• 3.81*3E»01

1.0738£»03
3.2079E»01.
3.01316*00
3.60716*00,

' 1." 09596*00,
l.*825E»Ol'

*.7329E-01
S.0809E-02
*.*809E-01
1.08*6E-08
5.13*7E-P5
2.82226-05
6.11126-03
1.8001E-0?
3.61106-03

0* M/SEC

REFLECTED SHOCK
3.8375E*0*
2.C*60E»02
3.6927F.»01
1.1S80E*03
3.36055*01
3.05*8E*00
3.65l6E*00
1.08676*00
U5867E.01

4.79696-01
4.31396-02
4.49726-01
5.581BE-09
4.3588E-05
2.068*6-05
*.*68BE-03
1.583*6-02
7.08326-03

P! - .S.
XH2 - .

P • ,.
T ' • ' •
RHO
M
A

S
I
GAME
U

SPEC IE S

t-
H -
H*

H2
1 —
H2*
we • ,
KE»
HF»»

PI = 5.
XH2 »

P.
T

HHO •
H
A
S
i
GA1E
U

S P F. C 1 1 S

f-
H
H'*
H2
H-

H2»
HF
h^*
H6*»

OOE*03 N/SO-M,
90

MOVING SHOCK '
'3.0695E*03
9.7077E*01
«.9002E*OJ
5.10336*02
1.70*46*01
2.83546*00
3.19386*00
9.369*6-01
4.41596*01

*.C52*E-01
1.6250C-01
4.0075E-01
2.92616-06
S. 35066-05
).*502E-0*
2.69086-02
*. 402 96-03
1.32816-09

30E»03 N/SQ-M,
9C

MUVING SHOCK
3.2656E*03
1.0206£«0<
9.7637E*00
5.4357E»02
1.78*26*01
2.8831E*00
3.27706*03
9.5177E-01
4.55136*01

*. 20326-01
1.35116-01
*.13B9E-01
l.6*36E-06
•V. 08876-05
1.1*725-0*
C.*i65E-02

' 6.35036-03
5.67106-09

US1 * e.20E»0*
XHE - .10

M/SEC

STANDING SHOCK REFLECTED SHOCK
2.157«E*0*
1.98896*02

. 3.06546*01
8.83026*02'
2. 8108E*01
2.9630E>00
3.538*E»00
1.12266*00
1.4241E*01

MOLE FR ACT IONS "•

4.630SE-01
•6. 53856-02
4.4318E-01

• 4.3534E-08
'- ».67?*E-05

4.5SS6E-05
8.63626-03

• 1.93396-02-
• 2.8S54E-0*

US1 = 6.40E*04
XHE * .10

4.07776*0*
3.0805E»02
3.58596*01
1.2*296*03
3.5187E*Ol
3.09316*00

• 3.691*6*00
• 1.08886*00

1.68076*01

». 85316-01
3.732TE-02
4.5022F-01
3.1662E-09
3.T321E-05
1.5837E-OS
3.0648E-03
1.2940E-02
1.10856-02

M/SEC

STANDING SHOCK REFLECTED SHOCK
2.2235E«0«
2.1*49E«02
2.8960E«01
9. 3522E«02 , •
2.9381E*01
3.0012E*00
3.5795E*00
1.12*36*00
1.53406*01

4.69236-01
5.4844E-02
*.*7S2E-Ol .
2.082*6-08
3.92C7E-OS

. 3.1917E-05
7.34286-03
1.984SE-02
7.29266-04

*.30*IE»0*
3.32216*02
3.*759E*01
1.33026*03
3.69166*01
3.1298E*00

. 3.727*6*00
1.10056*00
1.77566*01

4.9027E-01
3.Z423E-02
4.5043E-01
1.86076-09
3.1687E-05
1.2300E-05
1.9481E-03
9.9013E-03
1.49796-02
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TABLE I. -Continued

, - 5 k N / m

P'. a 5.
XH2 » .

P •'.
T- •
RHO
H" '
A
S
i •
GAME
U

SPECIES

E- ' .
M
H*'
1-2 ...
H- .
c2»
HE
HE* ' --
he** -'

PI = 5.
XHZ =. .

P
T
KhO •'• •
M "
A
S
i •
GAME
U

cue r IE cart. I. 1C 3

c-
H
H*

h2 '

^~
M2«
HE
HE*
Mfc**

005*03 N/SO-M,
•(0

MOVING SMOCK
3.*655t*03
L.J766E*02
9.5925E»OJ
5.777aE*02
1.87166*01
2.9297E*00
3.3557E»00
9.69S8E-01 .
4.t>B36E*OI

' „

*.33B9E-6l .
1.1122E-01.
*.2*S7E-01 .'
'd.7*33E-07
3.0554Er05.:,

'., 8.76<.BE^05 ..
2.0935E-02,
i.86<.5E-D3
2.40S6E-08

OCE*03 N/SU-M,
VO

MOVING SHOCK .
3.66885*03
I.13'»9e»02
9.3869E*00
6.1296E*0<
l.9693E*01
2.9750E»00
3.4288^*00
9.9222E-01
4.al27C»ol

4.4594E-C1
9.3723E-02
4.34C9E-01
4.39616-07
2.24d7E-b5
0.4649E-05
1.7361E-02
1.1834E-02
1.0070E-07

US1 « t.6CE*0* N/SEC-
_• XHE « .10

STANDING ShCCK
. 2.2820E*04

; 2.3066E«02
2.7359E*01

> 9.8842E«02
3.0521E*01
3.0387E*00
3.6U1E*00
I.1168E*00
1.6385E«01

. MCliE FRACTIONS

4.7459E-01
• 4.6279E-02

4.5142E-01
1.0388E-08
3.2818E-05

. -2.2712E-05
6.1386E-03
1. 98526-02

.1.6641E-03

REFLECTED SHOCK
4.51486*04
3.58216*02
3.3532E»01
l.4202E»C3
3.87846*01
3.16616*00
3.7588E*00
1.1172f«00
1.8742E»01

4.9453E-01
2.8025E-02
4.50816-01
1.09S6F-09
2.6376E-05
9.53386-06
1.14566-03
7.1T66E-03
1.82826-02

>'US1 » t.SOEtO* M/SEC
: 'XHE - .10

STANDING SHOCK
2.3333E»04
2.46236*02
2.5976E»01
1.04276*03
3.15026*01
3.0736E.OO
3.64816*00

'. 1.10486*00
1.7359E»01

• MOL E FR ACT IONS

4.7919E-01
3.9743E-02

. 4.5361E-01
5.6462E-09
2.7731E-05
1.6811E-05
5.0459E-03
'..913?f-02
3.227JE-03

REFLECTED SHOCK
4.70456*04
3.8541E»02
3.22596*01
1.5123E.03
4.C646E»01
3.20056*00
3.78396*00
1.13296*00
1.97416*01

4.9788E-01
> 2.42106-02
4.5145E-01
6.55586-10

,2.16726-05
7.43UE-06
6.49406-04
S.1083E-03
2.06706-02

PI -
XH2 •

P
T
RHO
M
A'

s1 • •
L
GAME
u'

5.006*03 N/sg-n
.90

. 'MOVING SHOCK.
• 3.87566*03

1.2124E»02
9.14626*00
6.49096*02
2.08036*01
3.01376*00
3.49516*00
1.02136*00
4.93886*01

t US1 - 7.00E*04 M/SEC
XHE > .10

STANDING ShOCK
2.3765E»04
2.61906*02
2.46646*01
l.0982E*03
3.2464E«Ol
3.10856*00
3.6791E»00
1.0938E*00
1.8265E*01

REFLECTED SHOCK
4.8739E»04
4.153OE*02
3.0846E*Ot
l.«079E»03
4.25426*01
3.2354E*00
3.8046E*00
1.14546*00
2.0816E»01

SPECIES

H",'.
H*
rt2
HT
H2*
hE
HE*
HE**

*.5642E-01
7.3358E-02 '
4.41S4E-01
2.08206-07
1.6444E-05
4.6000E-05
1.3763E-02
1.48486-02
4.1220E-07

MOLE FRACTIONS :-

4.8358E-01
3.4370E-02
4.548*6-01
3.200tE-09
2.3*24E-05
1.2662E-05
3.98746-03
1.7638E-02
5.S559E-03

5.0061E-01
2.0726E-02
4.5235E-01
3.8677E-10
U7378E-05
5.7358E-06
3.5224E-04
3.5887E-03
2.2343E-02
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TABLE I. -Continued

p • 10 kN/ m

PI = 1.0C6»0* N/SS-H,
XH2 - .90 * ' .

US! = *.COE*C3 M/SEC
XHE = .10

P
T
RHO
H ' '_
A
S
I
CAME
U

SPEC IE S

F- '
H -'
M* ' 'H2 : •
HT-'* ' . ;
H2»" •'•'. :'
re'-' •- '
HE* ' '"
HE**

PI » 1
XH2 =

p'

T
RhO
H
A

S ' .
i
GAME
U

SPECIES

E-'
H
H*'
1-2' .
H- ' "'
H2»
ME
HE*'

hE»*

NUKING SHUCK
1.161*t*01
2.938db*00

' 3.9i36E*33'
3.00*96*00
1.7084E*00
l.J6*6E»00

- 1.0000E*00

9.9311E-01
2.36756*00

2.05*OE.-6*

-.-d.5828E-:ll
1 .1.13756-20

9.0DOOE-01
' l.BoJbE-71

•5.5066E-20
l.OOOOE-01
9.1098E-72

. °-

.OOE*0*. N/SJ-M

.90 '

MUVINu SHOCK
l.329l£*0!
*.0**5E»00
*.521»c»00
*.1«316*0&
l.990*E*00
1.10*6E*OC

, 1.0033E»3D

9.7S*VE-01
'. 3.3B55E»00

l.*399£-*2 '
1.900*6-07'
3.0D77c-20
9.0OTOE-01
1.1129E-'*7-

,3.556»E-2C
1.0300E-01
*. 33996-59
0.

STANDING SKXK REFCECTEO SHOCK
2.*318E«01
3.668<;E«00

' 6.62S1E»00 '
3. '77806*00.
i. 90066*00
1.06996*00
1.0000E*00
9.8*53E-01
l.*07*E«00

~ ^*OLE FRACTI QNS •"•

1.2237E-**
1.02796-08

. 2.15176-20
9. OOCCE-01
8. 75916-50
*.*92*6-20
1.00006-01
1.7860E-60

'' 0.

, US1 = 5.00E»03
XHE = '.10

5.9*7*E*01-
5.19696*00
1.14*46*01
5.*62*6*00.
2.23856*00
1.09066*00
l.OOOOE.OO
9.6*19E-01.
1.2*9*E»00

1.5906E-28
. -1.36796-05

3.7*75E-20
B.9999E-01

•3.796*E-32
'2.8965E-20
9.9999E-02
5.1601E-51,

•0.

M/SEC

S T A N D I N G SHOCK REFLECTED SHOCK
*. 86256*01
5.*073E»30
a. 99066*00
5.7022E«00
2.2B01E«00
1.109BE»00
i .ooccE»oa
9.6143E-01
1.5*886*00

~ 'MOLE F P A C T IONS ~™

3.37786-26
3. 10056-05
*.1263E-20
8.V9S7E-01
9.469CE-30
2.5177E-20
9.99586-02
1.13706-49

• 0.

1.06856*02
7.36966*03
l.*4UT?*01
8.0581(*00
2.61996*00.
1.1340E*00 '
1.0009E*00,

. 9.3062E-01-
l.*310E*00

6.74*5E-18 .
• 1.73296-03 '

• 7. 40896-18
8.9835E-01
1.4884E-19

. 5.81936-19
. ' 9.9*136-02'

4.5435E-38'
0. ' "-•

PI * 1.
XH2 = .

P
T •
RHO '
H
A
S
Z
GAME
U

SPECIES

H '
H*
H2' " ' '
H-
H2»
HE
HE*
H6»*

PI = 1.
XH2 = .

P
T '
HHCI
H
A

S
I ' '
GAME
U '

E-
H
H*

h2
Hr
H2» '
HE
HE* '
H6«*

006*04 N/S6-M,
90

MOVING SHOCK
'2.65496*01
'5.33966*00
4.97236*03
5.62516*00
2.26666*00
1.1402E*00
1.00006*00
9.6215E-01
3.799*E»00

• '1.2973E-25:

3. 18496-35
4.5176E-20

' 8. 99976-01
3.21696-29
2.12646-20
9.9998E-J2
2.8362E-50

306*04 N/SO-Mt
90

MOVING SHOCK
3'. 64146*01
6.78116*00
5.3674E»00
7.33256*00
2.52316*00
1.1743E»00
1.0005E*00

' 9.38346-01
*.51*1E»00

6.60256-19
1.0165E-03
5.1*976-19
3. 990 3E -01
5.59506-22
2.1113E-19
).9V*96-Q2
1.2333E-*!
0.

US1 » t'.OOE»03 M/SEC
'XHE * .10

STANDING St-OCK
'•' 8.3302E»01

7.*007E*00
1.12*5E»01
8.10516*00
2.62236*00

1.1*886*00'
1.00106*00
9.28196-01

; 1.67606*00

MOLE FRACT [QNS

4.3113E-17
2.3743E-03
3.1975E-17
8.98036-01
8.9508E-20
1.12936-17
9.98S6E-02
8.0905E-39
0.

REFLECTED SHOCK
1.68006*02
9.42*26*00
1.76*26*01
1.112*6*01
2. 891 7E »00
1.175*EtOO
1.010*6*00
8.7813E-01
l.*9306*00

3.5860E-13
' 2.0654E-02

2.85656-13
8.83386-01
4.8160E-15
7.7763E-U
9.8967E-02
1.5230E-31
0.

US1 = 7.00E»03 M/SEC
XHE = .10

STANDING SHOCK
1.31686*02
9.3393£«00
1.39506*01
1.10376*01
2.67606*00

' 1.18716*00
. 1.01C8E.OO
8.7621E-01

' ' i .7347E»00

' 3.01726-13
2.1347E-02

.' 2.*463E-13
8.79726-01
3.3795E-15
6.0469E-14
9.89336-02
9.2459E-33

' 0.

REFLECTED SHOCK
2.*3*1E*02
1.1039E»01
2.12T9£*01
1.46156*01
3.11926*00
1.21656*00
1.03626*00
8.5054E-01
1.52*7E»00

3.8568E-11
6.9855E-02
3.1902E-11.
8.3364E-01
1.0857E-12
7.7710E-12
?.6507E-02
3.5082E-27
0.

132



TABLE I. -Continued

PI = 1
XH2 =

P
T ' .
RHO

• H
A
s
1
GAM6 .
U

S P E C I E S

fc-.

H
H*
H2
M-'
H2»

HE
HE.»

Ht'*t

,UOE*04 N/SU-M
.90

MOVING SHOCK
4.d067E*01
8.22535*00
5.81625*00
5.3148E*00
2.7207E*00
1.20706*00
1.00475*00 •
8.9570E-0'.
5.2495EOO

6.46546-15
9.39925-03
5.4439E-15
i).9l07c.-01 .
J.5063E-17'
1.0467E-15
9.95305-02

" V.S63BE-36
J. '

, USl = 8.COE»03 M/SEC
XHE = .10

STANDING SHOCK
2.COOdE*02
1.0948E»01
1.762QE*01
1.4554E*01
3.1044E»CO
1.22666*00
1.0372E«00
B.4d72E-Cl
1.73C4E*00

3.4622E-11
7.1755E-02
2.9i7it-n

• 8.3183E-C1 .
8.6438E-13
6.5157E-12
9.6412E-02
2.32?tE-27
0.

REFLECTED SHOCK
3.4164E*02
1.2409Et01
2.5569E»01
1.8657E*D1
3.3S60E>00
1.2594E»00
l.C767E»00
8.4296E-01
l.5470EtOO

7.4189E-10
1.4243E-01
6.2889E-10
7.6469E-01
3.3402E-11
l.*639E-10
9.2879E-02
2.*010E-2*
2.7298E-87

PI * 1.
XH2 =

P
T

RHO :

H
A

S
I
GAME
U

S P E C I E S

E-
H •"
H*
H2
H-
H2»
HE
Ht»
HE**

OOE»(H N/SQ-N
90

MOVING SHOCK
7.7285E»Ol
1.0465E»Ol
7.0976E*03
1.4121E*Ol
3.0261E*00
l.2732E*00
1.0406E'00

' a.4096E-ai
6.80656*00

1.7396E-11
7.79U5E-02
1.5329E-11
8.25S1E-01
2.2713E-13
2.2942E-12
9.6101E-02
1.2402E-28
J.

i US1 = l.OOE*
XHE » .10

STANDING SHOCK
4.2220E«02 "
1.3608E»01
2.7406E»01
2.33«2E*01
3.6043E*00
1.3L20E*00
1.1321E*00
8.4330E-01
1.7601E.OO

~ MOLE F R A C T IONS

6.0607E-09
2.3334E-01
5.27C5E-09.
6.7833E-01
3.5581E-10
1. H61E-09
8.8333E-02
2.1595E-22
3.1210E-BO

04 M/SEC

REFLECTED SHOCK
' 6.54396*02

l.*985E*01
3.6521E*01

'. 2.87576*01
3.9039E*00

. 1.3529E»00
1.1957E*00

"" 8.5056E-01
1.6373E*00

3.8194E-08,
,' 3.27*06-01

3.3716E-08
5.889TE-01
3.1*966-09
7.62756-09
8.36306-02,
1.67736-20
*. 6531 6-73 '

PI = 1.00c*04. N/SU-Mt
XH2 = .90

USl = 9.00E»03 M/SEC
XHE = .10

P • • • •
T
KHO
H
A; '

S
i
GAME '
U

S PE C I E S

E-
H '
h*
H2
H-
H2*
HE
HE*
HE **

MOVING SHOCK
6.17085*01
9'. 45 SIC* 00
6.40956*00
1.1580£*01
2.d755f»00
1 .23965*00
1.01706*00
8.58816-01
6'.0185fi»0o'

7.910CE-13
3 .50746-02
a. 04985-13
J.6608E-J1
6.35596-15
1.1238E-13
^.824^,E-J2
1.14395-31
J.

STANDING SHOCK REFLECTED SHOCK
2.95616*02
1.2331E«01
2.2224E»01
1.8666E»01
3.3459E«00
1.2681E*00
1.0786E*00
8.4164E-01
1.7325E*00

• . MOL E F R A C T I O N S ~*

6.9131E-10
1.4583E-01
5.9G58E-10

. 7.6146E-01
2.8341E-U

' '..2907E>:10
'9.270SE-02
1.6199E-24
6.9066E-89

4.7662E*02
1.3703E»01
3'.0771E*01
2.33736*01
3.6165E*00
1.3049E*00
1.130*E*CO
8.4439E-01
1.58416*00

6.5537E-09
2.3070E-01
5.6678E-09
6.8084E-01
4.15766-10
1.3016E-09
8.8*656-02
2.8738E-22
6. 12776-79

PI = I
XH2 =

P
T
RHO
H
A
S
L
GAME
U

SPEC I E S

E-
H
H*.
H2
H-
H2*
HE
HE*
HE**

.OOE»04 N/SU-M

.90

MOVING' SHOCK
9.4715E»01
1.1322E*31
7.S095E*00
l.6934E*01
3.1803E*00
1.3083E*00
1.07126*00
8.3399E-01
7.6016E*00

1.5371E-10
1.3291E-01
1.3721E-10
1. 73736-01
2.81636-12
1.9313E-1-1
•<.3354E-02
2.0107E-26
0.

< USl = 1.106*04
XHE = .10

M/SEC1

STANDING SHOCK 'REFLECTED SHOCK
5.80*7E»02
l.*840E*01

' 3;2W6E»Or
2.8554E*01
3 . 8 8 1 7 6 * 0 0 ' -
1.3583E*00
1.19566*00-
8.4925E-01
1. B178E*00

— HOLE FRACTIONS — •

3.3692E-08 '
3.2717ET01
2.9840E-08
S.S'iWE-Ol
2.5717E-09
6.4234E-09
U.3641E-02'
1.1325E-20
1.2724E-73

8.7741E»02
1.63006*01

~ 4.23166*01
3.4830E»01
4.22296*00
l.*0376»00
1.27216*00

'8.60076-01
1.71786*00 '

1.7073E-07"
4.277*6-01
1.53876-07
4.9364E-01
1.70906-08
3.3950E-08
7.86136-02'

• 5.40106-19
1.97856-67'
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TABLE I. -Continued

P1-10kN/m<:

PI »' 1.00E*04 N/Sg-M
XH2 >

,...-

P ' v ••••••
T • :!•
RHO ,
H •'• :'•
A. ,.-•-.'
s ... ••••
2 ». ?•
GAME
U .

.90

MOVING SHOCK
f 1.1383E»02

1.2087E»01 .
B.496dE*00

• 2.0010E*Ol
3.339*E*00
.1.34SOE»OJ

• 1.1084E*00
8.323BE-01
8.3894E*00

t USI - 1.20E*04 M/SEC
XHE = .10

STANOING SHOCK
7.6949E*02
1.6065E*01
3.7786E*Ol
3.4263E*01
4.18COE*00.
1.4064E*00
l.2676E*00
B.5BOOE-01
l.B87SE*00

REFLECTED SHOCK
1.14346*03
1.7676E»01
4.7646E»01
4.t535E«01
4.5760E*00
l.4563E*00
1.35766*00
8.7259E-01
1.81966*00

iKtt, it:

E- ",;-.-
H ' .• f .
ri* - ' < V
H2
H- !.•/

h2» .";•.--
HE . ,
HE* i

HE»» .

• • ' . . 7.93B8E-10
... 1.95S6E-01..
' ' 7.15*6E-10 .
,, 7.1422F-01

. 1.8315E-U .
. --9.673BE-11 '

9.0222E-02
6.75aOE-25
/.0634E-89 .

1.4034E-07
4.2225E-01
1.2662E-07
4.-988SE-01
L.2946E-06
2.6670E-08
'.88886-02
3.064EE-19
3.0540E-C8

6.3859E-C7
5.2684E-01
5.8759E-07

. 3.9950E-01
7.2914E-08
1.2392E-07
7.36586-02

. .1.1968E-17.
2.82846-62

PI " 1
XH2 =

• •

P .
T .- "
RHO •
H ... .
A •' -• .
s . v •
i .' •
GAME'
U .'

}

SPEC IES

E- ' ' .
H ."
H*, '..
H2 .
H- . .-
h2».

HE
HE*.

HE**

.006*04 N/SurMi

.90

• MOVING .SHOCK
1. 3*64E*02
l.2799E*Ci
9.1366C»00
2.3353E*01

. 3.5047E*JO
1.3B33E»00.

• -1.1513E*00
B.3354E-C1
•.9.17;3E*00

. 3.0528E-CV ,
2.6284E-01 .

.2.77B7E-09
'o.503lE-01

' -B.5927E-U :
'.J.6302E-10
J.685<iE-02
1.44856-23
1.1 738E-B4

USI = 1.30E»C4 M/SEC
XHE = ilO

STANDING SHCCK
9.B702E»02
1.732CE*01
4.2332E*01
4.04595*01
4.5035E«00
1.4560E«01
l.3472E*00
B.6922E-OI
1.9830E*00

4.B816E-07
3.1539E-01
4.4872E-07
4.1037E-01 .
5.1234E-08
9.06t6E-38
7.4230E-02
5.7365E-18
1.6536E-63

REFLECTED SHOCK
1.4S2BE«03
1.9176E»01 .
5.2196E»01
4.8912E*C1
4.97396*00
l.5107E»OC
1.4515E»00
8.B884E-01
1.94596*00

2.1605E-06
6.2213F-01
2.0283E-06
3.0897E-01
2.6550E-07.
3.9766E-07
6.8893E-02
2.1496E-16
1.6145E-57

Pi - I
XH2 =

P
T
RHO
H
A
S
I
GAME
U

SPEC IE S

E- ' •
H
H*
H2
H-
h2*
HE
HE*
HE**

PI - 1
XH2 =

P
T
RHO .
H
A
S
I
GAME
U

SPEC IE 5

E-
H
H*
H2
h-
H2*
HE
HE*
MEf f

.OOE*04 N/SO-M

.90

MOVING SHOCK
1.5716E*02
1.3480E*01
9.7198E*00
2.6961E*01
3.6777E»00
1.4232E*00
1.1995E*00
8.3647E-01
9.9525E*00

J.4956E-09
3.3264E-01
B.718BE-09
J.8399E-01
J.0912E-10
1.086JE-09
J.3368E-02
1.7347E-22
1.5876E-79

.006*04 N/Sg-«

.90

MUVING SHOCK
1.8120E*02
1.4146E»01
1.0227E»01
3. 383JE*01
3.B593E»OC
1.4645E»00
l.2525E*00
8.4065E-01
1.0'l9t*01

2.5771E-08
4.0319E-01

. 2.3B71E-OB
5.1697E-01

. J.3925F-10
2.8389E-OV
7.9841E-02
1.6581E-21
1.6055E-76

, USI = 1.40E»04 N/SEC
XHE * .10

STANDING SHOCK
. 1.2317E*03 '

1.8649E«01
4.6084E»01
4.7148E*01
4.8J08E«00
l.S068E«00
l.433IE»00
8.B328E-01
2. 1013E*00

— MOL E FR ACT ION S

I.5U8E-06
6.0443E-01
1.4197E-06
3.2579E-01
1. 7190E-07
2.6904E-07
6.9778E-02
8.2161E-17
6.1717E-59

REFLECTED SHOCK
1.8076E*03
2.0902E»01
5.5708E»01
5.703*E»01
5.4363E»00
1.5665E»00
1.55246*00
9. 108 IE -01
2.1068E«00

7.0854E-06
7.1163E-01
6.7780E-06
2.2394E-01
8.8192E-07
1.1893E-06
6.4418E-02
3.6104E-15
5.9112E-54

, USI » l.50E*04 M/SEC
XHE = .10

S'TANDING SHOCK
1.4952E*03
2.0098E*01
4.8843E»01
S.426lE*01
5.2522E*00
I.5578E»00
1.5232E*00
9.0114E-01
2.2467E«00

• MOLE FRACTIONS

4.4K6E-06
6.86S4E-01
4.2074E-06
2.4739E-01
5.12C3E-07
7.2421E-07
6.5652E-02
1.0589E-15
5.4741E-55

REFLECTED SHOCK
2.2012E*03
2.3013E*01
5.7772E»01
6.5879E*01
5.9927E»00
1.622SE>00
l.6556E*00
9.4255E-01
2.30S1E*CO

2.4060E-05
7.9190E-01
2.3400E-OS
1.4764E-01
2.8069E-06
3.4670E-06
6.0401E-02
6.8497E-14
3.6040E-48



TABLE I. -Continued

10 kN/ rrT

PI = 1
XH2 =

P
T , .
RHJ i .
H . ,
A
S
I
GAME
U

S P E C I E S

E-
H
h* '
H2
H-

H2*
HE
HE*
HE**

PI = 1
XH2 »

P
T .
RHO
H
A
S
Z
GAME
U

SPEC IE S

E-
H
H*
H2
h-
H2»
HE
HE*
HE**

.OOE»04 N/SU-M

.90

MOVING SHOCK
2.0697E*02
1 . 4812 E*01
1.0667E*01
3.4968E*01
4.051 5E*00
1.5070E*00
1.31006*00

. 8.4596E-J1
1.1«.86E*01

6.3728E-08
4.7333E-01

' 5.9553E-08
4.5033E-01
2.5303E-09
0.705-.ET09 ,
7.6333E-02
1.3495E-JO
1.6605E-73

.OOE*C4 N/SO-M

.90

MOVING SHUCK
2.3431E*02'
1.5490E*01
1.1027E*01
3.9368S*01
4.2559E*00
1.5506E»00 .
l.3717K*00
8.5241E-01:
1.2245E»01

5.4201E-01
1 . 3848C-07
3.8509E-01
0.2036E-09
1.4647E-08
7.2903E-02
9.1617E-20
1.6433E-70

, USl = 1.60E*04 M/SEC
XHE = .10

STANDING SHOCK
l.7773E»03
2.1772E»01
5.0530E»01
6.18S4E*01
5.7046E*00
1.6069E*00
1.6155E*00
9.2522E-01
2.4269E»00

~ MGLt FRACT (ONS

1.28C5E-J5
7.6196E-C1
1.2378E-05
1.7611E-01
1.4331E-06
1.B605E-06
6.1900E-02
1.3405E-14 .
4.0941E-51

, USl = 1.70E*
XHE = .10

STANUING SKQCK
2.0661.E»03
2.3819E»01
5.0878E«31
6.9848E*01
6.2427E»00
1.659CE»00
1. 7049E*00
9.596tE-Ol
2.655SE*00

~ MQL E F R flCT IONS

8.2681E-01
3.8029E-05
1.1445E-01
3.9052E-06
4.7165E-Ot
5 . 8654E— 02
1.9275E-13
1.4444E-46

REFLECTED SHOCK
2 . 6450E *03
2.5947E»01
5.8077E»01
7. 5746E*01
6.7262E*00
1.6788E*00
1.7552E*00
9. 9340E— 01
2.5790E*00

9.6091E-05
8.6023E-01
9.4687E-05
8.2588E-02
9.4002E-06
1.0805E-OS
5.6974E-02
1.9334E-12
7.1392E-43

04 M/SEC

REFLECTED SHOCK
3.1449E*03
3.054TE*01
5.6121E»01

, 8.6979E»01
7.7209E»00
1.7345E»00
1 . 8345E *00
1.0638E*00
2.S915E*00

5.0903E-04
9.0822E-D1
5.0536E-04
3.6185E-02
3.5114E-05
3.8780E-05
5*4511 E— 02
1.1020E-10
1.9840E-36

' PI » 1
XH2 -

P .
T
RHO
H
A'
S.
I
GAME
U

SPEC IES

E- . .
H." ' '
H»
H2
H--
H2» '
HE
HE*
HE**

PI = 1
XH2 »

P
T -
RHO
H
A
S
i
GAME
U

SPECIES

E-.
H.-
h*
H2
H-. . : -
H2t
HE '
HE*
HE*.*

.OOE»0". N/SO-M,

.90

MOVING SHOCK
2.6321E*02.
.6198E*01
.13066*01 •
.*032E*01
.*750E»00 '
.5951E»00
.4372E»00 .

8.6023E-OL -
1.2997E*01

3.2W1E-37
. 6.0841E-01

3.0797E-07
3.2201E-01
1.A223E-08
3.0263E-06
6.9579E-02
5.606*E-19
2.1107E-67

.OOE*04 N/.SU-M,

.90 ••-

MOVING SHOCK
2.9363E*02
1.6955E*01
1.1500E*01
4.89S9E*01
«.712SE*00
1.6<iOZE*00
1.5059E»00
8.6990E-01
1.37«E*01

—

7.0351E-07
6.7108E-01
6.7438E-07
2.6171E-01
3.1299E-08

' 6.0*29E-08 '
• 6.6<,06E-02

3.5162E-18
1.9109E7**

USl • 1.80E»04
XHE = .10

H/SEC
.'•;

STANDING SI-OCK REFLECTED SHOCK
2.34S8E*03
2.6508E«01
4.9683E*01
7.8190E*01
6.9091E+00
1.7072E.OO
1.7834E«00
1.0097E«00
2.9659E»00

HOLE FRACT. IONS ~~

.3095E-0*

.7817E-01

. 29<,3E-04

.5473E-02

.0749E-05,

.2264E-05

.6071E-02
3.6155E-12
8.0909E-42

USl = 1.90E»0»
XHE » .10

3.6972E»03
3.7151E»01
5.2991E»01
9.9583E*01
8.6735E»00
1.7860E*00
I'. 8780£*00

> l.C783E»00:

3.5199E*00

2.7965E-03
9.2655E-01
2.7801E-03
1.4368E-02
1.19nE-0*
1.3614E-04
5.3248E-02
6.8938E-09
7.4951E-30

M/SEC

"•• " •'..•

STANDING SHOCK REFLECTED SHOCK
2.6147E*03
3.018<iE*01
4.7061E*Ol-
8.6B30E»01
7.6989E*00
1.7521E*00
1.8«07E*00
1.0669E.OO
3.3603E*00

MOLE FRACTIONS —

*.9685E-04
9.1191E-01

: 4.9367E-04
' 3.2704E-02 .

2.9812E-05 ' -
3.2988E-05
5.4328E-02
9.0658E-U
1.0362E-36

*.2594E*03
4:3855E*01'
5.102*E»01
1.1267E*02
9.23S6E»00;

1.8300E»00;
1.90i5E»00
1.0218E»00
3.9966E»00
. . • V

— — —

9.4310E-03
9.2081E-01
9.3681E-03
7.2529E-03
2.7068E-04

. 3.334SE-04
S.2S34E-02
1.3265E-07
3.2313E-25
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TABLE I. -Continued

10 kN/ irT

PI • 1
XH2 =

. t. -

P '
T
RHO :

H ; !

A '•' '
S '
I
GAME •
U

SPEC IE S

E-" ''
H '•
H*.

H2
H- :

H2» " '
H6 '• '
H6*
HE**

PI = 1
XH2 =

P
T

RHO '
H
A "
s •
1 -
GAME
U

SPEC IES

E- ' '
H ' -
H*' ' '
H2
H-'

H2»
HE
HE*'
HE**

.006*04 N/SU-Mi

.90

MOVING SHOCK
3,2551E*02
,7792t*0l'

•: ,1602?*01
,41476*01
,97556*00

' ,6857E*00
,5770E*00

8.8231E-01
l,4477E»Oi

1.5267E-06
T.3175E-01
1.47556-Ofc
2.04336-31
&.7123E-08
1.1032E-07
9.3412E-02
2.15296-17
3.B436E-62

.006*04 N/SO-M.

.vo

MOVING SMOCK
3.i876E»02
l.S756E*01
1. 1598E»01
5.95956*01 '
5.2740E*00
1.7313E*00
1.64926*00

. a.'99226-Ol
1.52J1E*31

5.43116-06
- ' 7.87306-01

• 3 . 3 4 2 7 6 - 3 6 -
1.52066-01
1.4416E-07 '

• 2 .32546-07
- 6.06356-02.

1.47596-16
2.60536-59

USl = 2.00E*
XHE = .10

STANDING SHOCK
2.8545E»03
3.4810E*01
4.3766E*01
9.5716E«01
8.41996*00
1.7930E*00
1.87376*00
1.0870E«00
3.a339E«00

MOL E FR ACT I CNS

1.8223E-03
9.2704E-01
1.8135E-03
1.5795E-02
7.476CE-05
8.3555E-05
5.3371E-02
2.0877E-09
8.5411E-32

USl = 2.10E*
XHE =• .10

STANDING SHOCK
3.0752E«03
3.9743E»01
4.0863E*01
1.04926*02
8.91056*00
1.83016*00
1.89366*00
l.055C6»00
4.3094E»00

5.2933E-03
9.2781E-01

' 5.2676E-03
• B.4929E-03

1.5152E-04
'1.7722E-04
5.28C9E : ;02
2.7282E-08
8.9665E-28

04 M/SEC

REFLECTED SHOCK
4.79456*03 '
4.9390E»01
5.0339E*01
1.2560E*02
9.6131E»00
1.86786*00
1.92846*00
9.70286-01
4.3301E*00

1.9978E-02
9.02656-01
1. 98296-02
4.6712E-03
4.3529E-04
5.8291E-04
5.1856E-02
8.3949E-07
2.4909E-22

04 M/SEC

REFLECTED SHOCK
5.2910E»03
5.-1952E»01
5.0141E*01
1.3854E*02
9.9401E*00
1.9028E*00
1.9558E*00
9.36346-01
4.5745E*00

3.2808E-02
8.7868E-01
3.2547E-02
3.4127E-03
5.83306-04
8.4124E-04

. ' 5.1126E-02
2. 90156-06
2.1727E-20

PI = I
XH2 =

P
T
RHO
H
A
S
I
GAME
U

SPE C IE S

E-
H
H*

H2
H-
h2*
HE
HE*
HE**

PI = 1
XH2 =

.OOE*04 N/SU-M,

.90

MOVING SHOCK
3.9322E*02
1.9933E»01
1.1467E*01
6.5297E*01
5.6295E*00
1.7763E*00
1.7203E*00
9.2415E-01
1.5907E*01

d.3241E-06
8.3742E-01
8.1721E-06
1.0443E-01
3.1941E-07

. 4.7144E-07
5.B128E-02
1.2524E-15
5.1002E-55

.006*04 N/SO-Mf

.90

USl * 2.20E*04 M/SEC
XHE = .10

STANDING SHOCK
3.2847E*03
4.4387E»01
3.87116*01
1.1455E»02
9.24616*00
1.8648E»00
1.91176.00
1.00756*00
4.70286*00

MOL? FRACT IONS

1.1690E-02
9.1854E-01
1.1629E-02
5.26S4E-03
2. 48426-04
3.0882E-04
5.23106-02
1.84596-07
8. 56406-25

USl = 2.30E*
XHE •= .10

MOVING SHOCK STANDING SHOCK
P
T
RHJ
H
A

S
I
CAME
U

SPECIES

E-
H
H*
H2
H- '
H2*
HE
HE*
HE**

4.2861E*02
2.1480E*01
1.1171E*01
7.1246E*01
6.0B13E*00
1.8203E*00
1.78626*00
9.6388E-01
1.6589E*01

2.3134E-05
8.a023E-Ol
2.2870E-05
6.3740E-02
7.5959E-07
1.0240E-06
5.5985E-02
1.4909E-14
4.7610E-51

3.46S4E.03
4.85026*01
3.70086*01
1.24626*02
9.52SCE*00
1.89846*00
1.93236*00
9.68036-01
4.99386*00

MOLE FRACTIONS

2.08106-02
9.02296-01
2.0697E-02
3.643SE-03
3.47026-04
4.5911E-04
5.1752E-02
7.46S6E-07
1.2896E-22

REFLECTED SHOCK
5.723*6*03
5.77956*01
4.98836*01
1.51496*02
1.02426*01
1.93636*00
1.98526*00
4.14206-01
4.74726*00

4. 66 776- 02
8.52226-01
4.62916-02
2.65696-03
7.02976-04
1.08106-03
5.03656-02
7.11936-06
5.4880E-19

04 M/SEC

R6FLECT6D SHOCK.
6.0556E»03
6.11076*01
4.91536*01
1.64446*02
1.05256*01 .
1.96976*00
2.01616*00
8.9909E-01
4.8747E»00

6.10136-02
8.2*686-01
6.05046-02
2.12906-03
7.90396-0*
1.28526-03
*. 95866-02
1.42106-05
6.55336-18
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TABLE I. -Continued

• 10 kN/ m'

PI = 1.
XH2 =• .

P
T' • '
RHO'

M
A-' ' ' -
S
I
GAME •' -
u •-

SPEC [E S

F-
H
H»
M2
H-
H2*
HE
ME*
HE**

i)0c»0* N/Sg-M,
90

rlUVING SHOLK
4.6**5E»02
2.3669EO1
1.0667£*01
7.7*286*01 '
6.6830E*00
l.'B622E*00
1.83956*00' '

• 1.02586*00
1.72306*01

'.90*66-05 •
J.1252E-01

•7.85776-05'
••3.29536-02-
2.01836-06
•2.48736-06
5.43626-02 "
2.9959E-13-

• 3.1320E-46

US1 = 2.40E»0*
XHE = .10

M/SEC

SIANUING SHOCK REFLECTED SHOCK
3.594*E«03

"5.2059E»01
3.5299E»01

• 1.3500E*02
9.7828E»00
1.9320E»00
l.9560E«00
9.3985E-0'.
5.1928E»00

MOLE FRACTICNS ~~

3.19286-02
8.81«6E-01
3. 1TS2E-02

• " ' 2.6910E-03
' 4.3229E-0*
" 6.0571E-0* '

• ' - - - • • 5.1123E-02
: 2.1143E-G6
' S.2941E-21

6.23t>UE>03
6.397f>E»01
<..75946»0l
l.7728E*02
1.0790E»01
2.0037E»00
2.0*83E»00
8.8851E-01
<t.9691E*00

7.5560E-02
7.9668E-01
7.V)40E-02
1.7205E-03
8.<i266E-04
1.4381E-03
4.8796E-02

• 2.4705E-05
• «.6876E-17

PI = 1.00E*0* N/Sg-Mi
AH2 = .vO

USl = 2.50E*0* M/SEC
XHE = .10

P •
T
RHO
H
A . .. ' •

S
I : :• -
GAME
U

•SP6C IE S

E-
H
H* . ' .
H2 •
H- V .
H2»
HE
HE* 1 ,
HE** . . - •

MOVING SHOCK
5.00426*02
2.6756'E*01
9.98516*00
8.3829E>01
7.39166*00
1.90086*00
1.87316*00
1.09026*01
1.7824E»Ol

3^22646-0*
i. 31286-01

. 3.2179E-0*-
1. 46766-02
5. 786 76-06
6.63496-Ot
5.3387E-02
9.3599E-12
3.25626-41

STANDING Sh-OCK REFLECTED SHOCK
3.6504E*C3

' 5.5123E«Ol
3.3*05E*01
l.*557E»02-
l.002BE«01 '

• 1.96616*00
1.982*6*00

••'• 9.20236-31
- " 5.31*36*00 '

— M(JL6 FKACT IGNS —

4. 43476-02
8.5777E-01

. 4.41266-02
• 2 . 0 6 2 2 6 - 0 3 -
4.9699E-04

- • 7.32786-04
' 5.04356-02

- 4.70676-06
" . 9.10246-20

6.25716*03
- 6;6438E*01

4'. 5251E*01
l.8991E*02

• 1.1038E*01
2.0384E*00

:' 2.08136*00
8.81116-01
5.03826*00

9.00316-02
7.68816-01
8.9321E-02
1.3935E-03
8.6177E-04
1.5330E-03
4.8008E-02
3.87546-05
2.28616-16

PI - 1
XH2 =

P .
T
RHO
H
A
S
z
GAME
U

c per ic cA r CU ICj

E-
H
H*'

H2 . •
H-
H2»
HE '
HE»
HE»»

PI • 1
XH2 =

P
T
RHU
H
A
S
I
GAME
U '

SPFC I E S

E-
H
H»
H2
H-
H2»
HE
HE*
HE**

.OOE*0<V N/SU-Mi

.90 • .:-

MOVING SHOCK
S.36blE*02
3.0576E»01
9.28S7E*00
9.044<>E*01
7.9885E»00
1.9359E*00
1.8900E*00
1.1043E*00 .
1.8381E*01

1.2606E-03
9.3799E-01
1.2589E-03
6.5*62E-03
1.5272E-05
1.6965E-05
5.29UE-02 .
2.6186E-10
1.3779E-35

. OOEfCK N/Sg-Mt

.90 . ..

MOVING SHOCK
5.7450E+02
3.4<t7<>E*01
8.768*E*00

'.9.7320E»01- .
8.3677E*00
1.9669E*00
1.900SE*00
1.0687E*00
1.89S2E*01

3.7397E-03
9.36*1E-01
3.7354E-03
3.4246E-03
3.2217E-05
3.6073E-05
5.2617E-02 !
3.7259E-09
1.9922E-31

US1 = 2.60E»04
XHE = .10

M/SEC

STANDING SHOCK REFLECTED SHOCK
3.67<>6E»03
S.7808E«01
3.1612E*01
1.5632E«02
1.026SE*Ol
1.99986*00
2.0108E*00

. 9.0643E-01
S.3849E*00

MOLE FRACT I ONS ~~

5.7563E-02
8.32«4E-Ol
5.7260ETOZ

. 1.6261E-03
S.4329E-04
8.3815E-04
4.9723E-02
8.9159E-06
8. 76106-19

USl • 2.70E*04
XHE = .10

6.20*96*03
6.8670E»01
4.2711E»01:
2.02*56*02
1.1279£*01
2.0733E»00
2.11566*00
8.75756-01
5.09396*00

1.0*626-01
7.*069E-Ol .
1.038*6-01
1.1309E-03
8.59986-0*
1.5879E-03
*.7211E-02
5.7168E-05.
8.89*6E-16

N/SEC

STANDING SHOCK REFLECTED SHOCK
3.7485E»03
6.0330E*01
3.0\*3E*01

,1.6759E*02
1.05056*01
2.03196*00
2.0*1CE«00
8.9627E-01
5.<.516E«00

MOL E FR ACT IONS ~*

7.1333E-02
8.0587E-01
T.0962E-02
1.321CE-03
5.8166E-04
9.3676E-.0*
4.8981E-02
1.5373E-05
6.08'ieE-18

6.2*15E»03
7.0852E»01
*. 096*6*01
2.15596*02
1.152*6*01
2.10656*00
2.15056*00
8.71656-01
5.15236*00

1.190*6-01
7.12866-01
1.1817E-01
9.3392E-0*
8.55166-0*
1.6366E-03
«.6*21E-02
8.1318E-05
3.0710E-15
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TABLE I. -Continued

PI = 1
XH2 =

P
T
RHJ
H
A

^
I
GAHE
U

SPE C I E S

E-
H
H *
H2
H-
H2»
HE
HE*

Pi = 1
XH2 =

P
T
ft HO
H
A
S
L
GAME
U

S P E C I E S

E-
H
H»
H2
H-
H2»
HE
HE»
HF«»

.005*04 N/SC-H

.90

MURING SHOCK
6. 1461E*02
3.8130E1-CI
d.4300E»QJ
1.044dE*C2
B.6229EOJ
1.995&E*03
1.91216*00
L.OISBE*00
1.9554£*01

d.485<iE-03
9.2B52E-01
•J.4773E-03
2.0954E-03
5.5586E-05
6.4lldt-05
5.2299E-02
i . 763 BE-08
2 .7235E-28

.OOE*04 N/Stw-M

.90

MUVIMG SHiiCK
6. 5725E*02
4. 1380F*01
B.243CEtOO
1 . 1 1 93 F. * 02
B.d3636»00
2.0225F.*00
1 . 926SE *00
(f . 7925 t-01
2.0191tOl

I. Si! IE-02
J.I 54 7£ -01
1 . St95E- 02
1 .43l6f.-33
.1.221 3c-0!>
^ . 048 1 F. - 35
5.1B97E-J2
1.2204e-,;7
5.75416-26

i US1 = 2.80E*
XHF = .10

S T A N D I N G SHOCK
3 .8d84E*C3
6.2d35E«01
2.9843E*01
1.7954F.02
1.0?59E*C1
2.0633E«00
2 .0736E*CO
8.«836F.-Ol
5 . 5 1 5 C E » C O

d.5836E-02
7.77aOE-01
U.5351E-02
1. 0943E-03
6.1680E-04
1.0359E-03
4.82C1E-02
2.5153E-C5
3.54iEE-17

04 H/SEC

REFLECTED SHOCK
6.3915E»03
7.3133E»01
3.S961E»01
2. 2956E *02
1.1 784E »01
2.138SE«00
2. 1S70E+00
8. 682 BE -01
5.2187E*00

1.3370E-01
6.8451E-01
1.3275E-01
7.7a«lE-04
8.5031E-04
1.68S3E-03
4.561CE-02
1.1417E-04
1.0242E-14

1 US 1 = 2.90t*04 M/SEC
XHE = .10

STANDING SHOCK
4 .0963E*03
6.5310E»01
2.9761E«01
1.9223E»02
1.1019E«01
2.0932E»00
2. 1075E*CC
B.6219E-01
5.5B57E»10

- MU LE F H A C T I CN s

1.0052F-01
7 .4932E-01
9.9991E-02

. S.2469E-04
0 .484EE-34
1.1351E-C3
4.7410F-J2
3.9167E-C5
1.7539E-16

R E F L E C T E D SHUCK
6.65a4F*P3
7.5531E»01
3.9622E»01
2.4450E»02
1.2060F»Tl
2.1704F»00
2.224«»00
8.6553E-01
5.295'E»00

1.4843E-01
6.S602F-01
1.4737F-01
6.5511E-04
B.4542E-04
1.7432E-03
4.4787F-02
1.5859E-C4
3. 32 31 E-! 4

PI = 1.00E»04 N/SO-M.
. XH2 = .90

US1 = 3.COE»C* M/SEC
XHE = .10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P
T
kHIS
H
A
S
£

GA.4E
U

SPEC I E S

E-
H
H*
H2
H-
H2*
HE
HE *
HE*»

PI = 1
Xh2 =

P
I
KH.J

H
A

t̂
CAHE
U

SPE C I E S

F-
H
ft
H2
h-
H2*
HE
HE«
HE »»

7.3233E*02
4.4251E»01
B.1599E*00
1. 196oE»02
9.0433E<-00
2 .0462E + 00
1.9451 E*00
9.5016F-01
2.0b59E»01

<).984oE-01
2.43BOE-C2
1 .093 3E- J3
l.09i4S-04
1.3647E-04
•>.1411E-02
.3.7757E-07
3.3726E-24

-OOE»04 N/Sj-M,
.9C

MINING SHOCK
7. ^915 E *02
4.9142E»01
d. 1735E»00
1. 3t03=»02
9.4622E * 00
2.0977E»00
l.9896E«00
9.15J2E-01
2. ?255£»01

'..5976S-02

V.5-J19E-02
7.163BE-04
1.61JOE-J4
2.1609E-04
3.0259E-02
1.9J04E-06
1.1711E-21

4 .3612Et03
6.7787E«Ol
3.d025E*01
2.0J64E«02
1.128BE.01
2. 1225E«00
2.1428E«00
8.7724E-01
5.6635E«00

MOL E F R ACT I CNS ~

1.1534E-01
7.2057E-C1
1.1472E-01
7.9037E-04
6.76C1E-04
1.2329E-03
4.660SE-02
5.8897E-05
7.6835E-16

US1 - 2.20E»04
XHE = .10

7.0220E»03
7.8046E»01
3.?740E»01
2.6041E>02
1.2351E»01
2.2014f»00
2.2641EtOO
8.6334E-01
5.3865E»00

1.6315E-01
6.2T53E-01
1.6197E-01
5.5275E-04
8.37S7E-04
1.7957E-03
4.3950E-02
2.1823E-04
1.0505E-13

H/SEC

STANDING SHOCK R E F L E C T E D SHOCK
5.0274E»03
7 . 2 7 5 3 E » C 1
3.1177E«C1
2.3444E»02
1.1845E«01
2.1 79(-E + 00
2 .2165E«OC
8. 7007E-01
5.8240E»00

MOLE FRiCT IONS ~

1.4478E-01
6.6343E-01
1.4394E-01
5.B746E-04
7.1425E-34
1.4117E-03
4.49S5E-02
1.2198E-04
1.0914E-14

7.9624E»03
8.3359E>01
4.0731E»01
2.9467E»02
1.2971E»01
2.2626E.OO
2.3451E»CO
8.6072E-01
5.5814E»00

1.9206E-01
5.7162E-01
1.9060E-01
3.9204E-04
8.0838E-04
l.a712E-03
4.2242E-02
4.0027E-04
9.4863E-13
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TABLE I. -Continued

PI = 1.
XH2 = .

p
T
kHO
H
A
S '
Z
GAM 6
U

SP6C 16 S

E-
H
H*

H2
h-
H2*
HE
HE*
HE**

PI = 1.
XH2 =• ,

P
T
RHU
H
A
S
I
GAME
U

SPECIES

E-
M
H*

H2
H-
H2*
HE
HE*

COE*u4 N/SU-M,
90

MOVING SHUCK
S.O*0*E»02
5.329PE*Ol
S. 307*6*00
1.53516*02
9.8853E*00
2.1*5'*E»00
2.3*2lE*00
8.9795E-31
2.3698E*01

7.C393E-02"
6.0932E-01
7.0298E-02
5.195*6-0*
2.0*676-0*
2.93886-0*
*.B96*E-02
5.9Q40E-06
7.1995E-20

,OOE*0* N/SO-Mi
,90

MOVING SHOCK
1.316*E»03
5.6993E*01
8.*9l6E*03
1.720'»E*02
1.0309E.01
2.1937E*00
2 . 1002E*00
8. 3796E- 01
2.516«>E*01

9 6090c-.J2

7[59356-01-
J.5950E-02
3.953iE-U*
'. 39? ̂ E -0*
3. 65376-34
4.76COE-32
1.4Q88E-05
1.7166E-18

USl = 3.*OE«0* M/SEC
XHE = .10

STANDING SHOCK
5.826*6*03
7. 77926*01
3.26526*01
2.65566*02
1.2*2S6*01
2.23676*30
2.29386*00
8.65726-01
6 • 02*»<i E +00

MOLE FRACT IONS

-1.7366E-01
6.07*36-01
1.72616-01
4.35576-3*

•7.2*506-G*
l.5*8*E-03
*.3363E-02
2.32*3E-C*
1.15066-13

RCFL6CT60 SHOCK
• 9.12386*03

8.90926*01
*. 21506*01
3.3208E*02

, 1.36*86*01
2.32366*30
2.42966*00
8.60516-01
5.81396*00

. 2.20146-01
5.17*86-01
2.18316-01
2.71126-04
7.55286-0*
1.8339E-03
*. 04*96-02
7.09356-0*
7.6670E-12

USl = 3.60E»0* H/SEC
XHE = .10

STANDING SHOCK
6.73366*03
8.2939E*01
3.*209E*01
2.'»8a3E*a2
1.30396*01
2.29336*00
2.37336*00
8.63196-01
6.2551E+00

MOLE FK AC \ I QNS

2.0137E-31
t> . 53fl 1E-01
2.00C3E-01
3.182*6-0*
7.07C7E-0*
1.6286E-03
4.17206-02
4.15786-0*
9.65576-13

REFL6CT60 SHOCK
1.0*6*E*0*
9.53276*01
*. 36086*01
3.72*96*02
l.*390E*01
2.38*76*00
2.51726*00
8.6291E-01
6.C840E»00

2. 47196-01
4.65566-01
2.4*836-01
1.79996-0*
6.81826-0*
1.82056-03
3.85076-02
1.22036-03
5.67996-Tll

PI =• 1
XH2 »

P
T
RHO
H
A
S
I
GAM6
U ,

t-
H
H*
H2
H-
H2»
H6
H6»
HE**

PI * 1
XH2 »

P
T
RHO
H
A
S
Z
GAME
U

SP6CI6S

6-
H
H*
H2
H-
H2*
HE .
HE* •
HE**

.OOE*04 N/Sb-M,

.90

MOVING SHOCK
1.13586*03
6.0*116*01
8.69336*00
1.9175E»02
1.0735E*01
2.2*15E*00
2.16276*00
8.32036-01
2.66*56*01

1.22206-01
7.08556-01
1.22016-01
3.07856-0*
2.6*436-0*
*. 27866-0*
*. 62136-32
2.8637E-35
2.29636-17

. OOE»04 N/SU-Mt

.90

fUVING SHOCK
1.2621E*03
6.36596*01
8.89536*00
2.12*86*02
1.11656*01
2.289*6*00
2.22876*00
8.7b556-01
2.81296*01

'

1.48226-01
6.57946-01
1. 4797E-01
2.41966-0*
2.B0636-0*
*. 79526-0*
4.48166-02
5.2*26E-05
2.1013E-16

USl - 3.806*04 M/SEC
XH6 - .10

STANDING SHOCK
7.73916*03
8.830*E*01
3.57026*01
3.3*1S6»02
1.3687E«01
2.3499E*00
2.*5*eE«00
8.6*166-01
6.49*96*00

HO LE FRACTI ON S

2.27896-01
5.026*6-01
2.2620E-01
2.26326-04
6.65*96-04
1.6*536-03
4.002*6-02
7.12236-0*
6.9**2E-12

USl = *.C06»
XH6 - .10

STANDING ShOCk
8.821*6*03
9.39666*01
3.69876*01
3.71*76*02
1.43796*01
2.40636*00
2.53B1E*00
8.66886-01
6.77516*00

MOLE FRACTIONS

2.53166-01
4.5*086-01
2.51C06-01
1.553*6-0*
6.05516-0*
1.59626-03

- 3.82216-02 '
1.17806-03
*.*5196-11

R6FLECTEO SHOCK
1.19656*0*
1.02216*02
*. 48906*01
4.15936*02
1.52126*01
2.44586*00
2.60766*00
8.68226-01
6.39926*00

2.73166-01
4.16076-01
2.T0036-01
1.13296-04
5.96*26-04
1.68176-03
3. 63136-02
2.03656-03
3.95096-10

04 M/S6C '.

R6FL6CT60 SHOCK
1.36126*04
1.09936*02
4.58556*01
4.62366*02
1.61366*01
2.50676*00
2.70046*00
8. 77086-01
6.75826*00

2.97946-01
3.69266-01
2.93706-01
6.70436-05
5.10006-04
1.48116-03
3.37626-02
3.26986-03
2.59976-09
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TABLE I. -Continued

p. • 10 kN/ m

PI =• 1.
XH2 -

P .,
T
RHO

1 H .' ' - '
A . ." '
S . " :"
z " . . :
GAME '
u " . . . ' , '

SPEC IES

E- •' '" '
H •
h* 7 ' ".
H2 ' ••.'.' '
h-" • :
H2» . ;
HE. ' "..
HE* '.
HE»»

PI »'l.

XH2 <• • .

P
T
RHO '
H ' '
A
S
2 ' • ;
GAME
U '

SPECIES

E-
H
H*'
H2
H-

H2*
HE :
HE* .
HE»» . '

OOE»04 N/SU-M,

*P • '

MO/ ING SHOCK
1.39505*03
6. 6805E»01
'9.08T5E*00-
2.3*285*02 '
1.16016*01
2.3375E*00
2'.297BE*00
8.767*E-01
2. 961*E»01

• 1.7384E-01
S. 081 26-01
1.7352E-01 '

' l.903*E-0*
'. 2.8B29E-04

5.VUVE-6*
4.3430E-02
4.93ZIE-OS

. 1.4773E-15

00£*0* N/Sw-Mt
90

MOV I NO SHOCK
1.5345E»03
6.9905E»01
9. Z63*E»00
2.57156*02
1. 20*8E*Ol
2.3B60EO3

~2.3696E»M '.
'8.7625E-01
3.10966*01

1.9888E-01
5.5947E^Ol
1.98*7E-01

' l.*898E-0*
' 2.8811E-0*'.

5.*583E-0* ..
<>.2056E-02 '
l.*.*6*E-0*

.8.6033E-15 ;

US1 • 4.20E*
KHE - .10

STANDING SHOCK
9.9690E»03
1.0003E*02

. 3.7998E*01
•*.1061E»02
l.S126E*Ol

"•2.4623E*00
. 2.6228E*00
8.7206E-01

, . 7. D944E»00

MOLE FRACTIONS

2.7718E-01
*.0823E-01,
2.7*34E-01
1.0225E-0*

! 5.35C5E-0*
V.*«1W-03
3.6235E-02 .
l.8875E'-03:

2.618CE-10

0* M/SEC

REFLECTED SHOCK
1.5*15E*0*

' 1.1882E*02
*.6393E*01
5.12*5E»02

. 1.72036*01
2.56766*00

. 2.T964E»00
8.9119E-01
7.2107E*00

3.2162E-01
3.2*696-01
3.16026-01
3i67«6E-05;
*. 31*26-0*
V.218Vt-03
3.07636-02
4.99T2E-03.
1.65266-08

US1 * 4.40E*04 M/SEC
XHE • .10

STANDING SHOCK
1.1167E»0«
1.0660E*Q2
3.8674E*C1
««.515JE»02
l.5940E«01
2.5177E«00
2.7086E*00
8.8001E-01
7.4601E*00

MOLE FRICTIONS

2.9993Er01
3.6515E-01
2.9614E-01
6.<,2a?E-05
«.6233E-04 .
1.3319E-03
3.-.OOQE-02

. 2.9189E-03
. l.*31iE?-09

REFLECTED SHOCK
. 1.7365E»04

1.29256*02
. 4.6*08E»01

. 5.fcb22E»OZ
1.8*836*01
2.62816*00
2.8950E*00
9.13016-01
7.7503E»00

3.**70E-Oi
2.82*3Ei01
3.3696E-01
1.8509E-05
3.67*5E-04.
9.7956E-0*
2.T.11E-02
7. 13086-03

•1.0062E-07.

PI > 1.006*0* N/SO-H, USl - *. 606*04 M/SEC
XH2 a

f
T . -.
RHO
H ' ;
A . .
S
Z
GAME •,
U .

SPEC IES

E-
M.
H»; -• • -
H2
H- • •
Vi2 * -• ,
HE •
HE*
HE**

PI = 1
XH2 •

P • .
T.
RHO .. '.
H - >•
A <
S •
Z
GAME •
u- • . ••

E-
H. '•- . - - . .
H*. ' .
H2 •
H- • ' .
H2» ; '.
HE ' ...
HE* - '
HE*» . •

.90 - -

MOVING SHOCK
1.68046*03
7.30046*01
9.4187E*00
2.81076*02 •
1.2508E*01-

• 2.4347E*00 .
. 2.44386*00
. 8.7693E-01

3.2574E»01

2.2320E-01
5.1224E-01
2.2269E-01
1.1548E-04
2.8092E-04
5.59J5E-0".
4.0694E-02 .

. 2.258SE-04.
*.3689Erl*

.00c*0* N/SU-M

..9:0

MOVING' SHOCK
1.8325E*03

•• 7.6141E*D1
•-9.5500E*00
.-- 3.0bO*E*02"-

1.2985E*Ot
2.4837E*00
2.52016*00
8. 787* E- Of

• 3.40456*01

2.4672E-01
4.6660E-01
2.4608E-01-

• 8.8279E-05
2.6765E-0*

: 3.59696-0*

3.9337E-02
3.4355E-04
2.0079E-13

XHE «• -.10-

STANDING SHOCK
•1.2398E*04
1.1379E«02-
3.89806*01

• 4.9*14E»02
• 1.68396*01

• 2.57226*00
2.79506*00

• 8.91*56-01
' 7.88216*00

— MOLE FRACTIONS

3.2140E-01
•3.2491E-01

-3.1633E-01
3.8499E-05

. 3.9*386-0* '
1.14/65E-03
3.1456E-02

- 4.3216E-03
.-7.3034E-09

'v

REFLECTED SHOCK
l:9*65E»0*
1.41716*02

• ' • *.585*E»01
' • 6.2*12E*02
' • 2.00186*01

' 2.687*E»00
• 2.99556*00
• 9.4403E-01

8.399*6*00

3.6646E-01
2.4246E-01
3.566*E-01
8.51196-06
3.19746-04
T.iZZTE-O*
2. 39796-02
9.4037E-03
S.8602E-OT

. USl - 4.80E»0* M/SEC
XHE = :.'ilO

STANDING SHOCK
- - l;3648E«0*

1.21766*02
3.88986*01
5.38386*02
1.78456*01 '•
2.62566*00 '
2.88166*00
9.0763E-01
8.35796*00 '

- MOLE FRACTIONS

3.41626-01
" -2.8742E-OJ •'.

•'." 3.34S4E~01
2.1921E-C5
3.3582E-04

' 9.49506-0*
2.863*6-02
6.0663E-03
3.4783E-08

REFLECTED SHOCK
" 2.17*56*0*

' 1.5712E*02
4.466 6E*01
6.8755EV02

'• ••''Z.18T2E»Ot-
• - 2.7*6*6*00

3.098*E»00
9.82606-01

• • 9.2*516*00

3.8730E-01
' ' ' 2.0412E-01'

•'• •' 3.7551E-01"
- ' 3.5043E-06"

2.8378E-04
5.1337E-04
2. 07106-02
1.15616-02
3.38 73 E- 06



TABLE I. -Continued

p • 10 kN/ irT

PI » 1.
XH2 - .

'" l

P
T: :
RHO
H

.A - *
s.-
I
GAME
U

c per tpeJrci. 1 1 J

E- . !, "
H . - . . - .
M+
H2 ., , •
H-
H2* . •
ME . .
HE*
HE**

PI . 1.
XH2 >

P
T ...
RHO ,
H' '.• .'•
A'
S,
z
GAME
U ' '

SPECtES

6- .
H ?
H* - ' . •
H2'
HT . '
H 2 * " . - • -
HE . .
ME*
H6*»

005*04 N/SU-.H,
90

MOVING SHOCK
1.99156*03
7.93516*01 .
9.6599E»00 •
3.3209E*02
1.3482E*01
2.53256*00
2.59816*00 .
8.8172E-01
3.5520E*01

2.6930E-01
4.2285E-01

• 2.68496-01
6.6*036-05
2.49566-04
5.47676-04
3.79786-02 .
5. 12446-04
d. 55666-13

OOE»04 N/Su-M,
SO

MOVING SHOCK.
2.15576*03
8.2698E*01 .
9.73256*00
3.59176*02
1.40096*01

• 2.58196*00
2'.67836»00 .
8.8600E-01 .
3.6971E*01

-_

2.91176-01
3.80576-01

' 2.90126-01
4.87316-05 .
2.27266-04
5.23276-04

' 3.65806-02 '
7.5648E-04

* 3.4993E-12

US1 - 5.00E»0* M/SEC
XHE = .10

STANDING SHOCK .
1.4903E»04

' 1.3069E*02
. 3.8*20E*01 -

5.84246*02
1.89926*01 .
2.67756*00 •
2.96816*00
9.29856-01
8.92206*00

MOLE FRACT IONS

3.60646-01
. • 2.52486-01

. 3.52136-01
1.1835E-05

. 2.88226-04
7.56846-04
2. 56586-02
a. 03316-03
1.55216-07

•REF16CT60 SHOCK
2.41986*04
1.75616*02
4.31016*01
7.56156*0-2
2.39346*01
2.80316*00-
3.19696*00
1.02036*00
1.0225E*01

4.06026-01
• 1.69586-01
. 3.92526-01

1. 3577 E- 06
2.55116-04
3.45436-04
1.78826-02
1.33806-02
1.81566-05

US1 '• 5.206*04 M/S6C
XH6 = .10

STANDING SHOCK
1.60966*04 •
1.40646*02
3.74846*01
6.31126*02
2.0283E*01
2.72766«CO

. 3.0533E»00
9.58036-01
9.58646*00

MOL6 FRACTIONS

3.78316-01
2.2013F-01.'
3.67976-01

- 6. 08546-06
2.50536-04 .
5.8191E-04

' 2.27466-02
1.00056-02
6.39946-07

R6FL6CT6D SHOCK
2.67686*04
1.97066*02
4.13296*01
8.30186*02
2. 40766*01
2.85716*00
3.28686*00
1.04986*00
1.13796*01

4.22166-01
. 1.39856-01

4.0712E-01
5.20786-07-
2.27546-04
2.28606-04
1.54706-02
1.4869E-02
8.5949E-05

PI - 1
XH2 '

P
T
RHO
H '
A
S" T ' "
I
GAME
U

SPECI6S

E- ".
H' •" --
H*
H2
H-
H2» ..
HE- ' '
HE*
HE**

PI = 1
XH2 «

P
T-' ' :"
RHO
H ' ' '
A" -•• '
s ' - - •
2
GAME
U

SPEC IE!

E-. ' .'
H
H* "
H2 -" ' '
H-'"
H2»- • '
HE-
HE* ' '
HE**

.006*04 N/SO-M,

.90

MOVING SHOCK '
2.32576*03
8.'6199E*01
9.7772£»00
3.8728E*02

. 1.4563E*01
" 2.63106*00 '
' 2.75956*00 "

8.9161E-01
3.84116*01

3.1200ETOI
3.4042E-01
3.10616-01 ,
3.49116-05
2.02476-04
4.88656-04

•" 3.5133E-02 .
1.10536-03
1.37846-11

.006*04 N/SU-M,

.90

MOVING SMOCK
- 2.50146*03
' 8.99166*01
9.78996*00 .
4.16436*02
1.51536*01
2.67996*00
2.8417E*00

" 8. 98686-01
3.98396*01

3.31856-01
3.0234E-01 .
3.2997E-01

• 2.42796-05
1.76316-04
4.45416-04
3.3586E-02
1.60436-03 '
5. 32886-11

USl - 5.40E*04 M/SEC
XHE - .10

STANDING SHOCK
1.72246*04
1.51866*02
3.6160E»01

•' 6.79056*02
2.17196*01
2.7762E*00
3.13666*00

' 9. 90336-01
1.03716*01

.MOLE FRICTIONS

3.94696-01 .
' 1.9015E-01

3.8263E-01
2.9850E-06

' " 2.20126-04
' 4.3230E-04

2.0042E-02
1.16376-02 '
2.48106-06

REFLECTED SHOCK
. 2.9402E»0*
\ 2.20616*02

• 3.9613E»01
• ' 9.0763E*02.

1 2.814TE*Ot
, 2.9074E*00

3.3645E»00
1.06746*00
1.25496*01

_

.35436-01
. .' .1572E-01
, • .18786-01

.1106E-07

.99836-04

.5370E-04:
.33636-02

'- .60236-02
.36826-04

USl = 5.606*04 M/SEC
XHE - .10

STANDING SHOCK
1.82786*04
1.6420E*02
3.46296*01

' 7. 2800E*02
2.32286*01
2.82216*00' -

' 3.21456*00
' 1.02226*00

1.12486*01

. HOLE FR4CT IONS

4.0924E-01 "
1.63466-01

• 3.9568E-01 '
1.43586-06 '

• 1.95176-04
3.14976-04

-' 1.76856-02
1.34166-02
8.7978E-06

REFL6CT60 SHOCK
3.20796*04

' '2.4556E+02'
. . 3.80756*01

9.88926*02
.3.00626*01
2.95446*00
3.4310E»00
1.0726E»00
1.37656*01

.4.46336-01
9.66916-02 .
4. 27556-01
9.31286-08
1.73166-04

~1.0676E-04
1.1371E-02
1.6707E-02
1.06796-03



TABLE I. -Continued

p • 10 kN/ m

PI = 1
XH2 =

P
T
RHO
H
A

S
I
GAME
U

cpcr ICCdrcb It i

E-
H
H*
H2
h-
H2*
HE
HE*
HE**

PI • 1
XH2 =

P
T
RHO
H
A

S
z
GAME
U

S PEC IE S

E-
H
H*
H2
H-

H2*
HE
HE*
HE**

. 30E*04 N/SO-M

.90

MU/INu SHOCK
2.68266*03
9.38dOE*01
9.7741E*00
4.46626*02
1.57806*01
2.7280E*00
2.9236E»00
9.0724E-01
4.12536*01

J.5053E-01
2.66746-01
3.4797E-01
1.63766-05
1.5027E-04
3.9629E-0*
3.1896E-C2
2.30876-03
2.0250E-10

.006*04 N/Su-M

.90

MCWING SHOCK
2.8691E»03
9.82216*01
9.7163E»OJ
4.7783E*02
1.64bOE»01
2.77646*00
3.00646*00
9.17546-01
4.2651c*01

3.68366-01
2.3306E-01
3.64036-01
1.0578E-C5
1.249U-04
3.4247E-0*
2. 99556-02
3.3079E-03
r. 73116-10

, US1 = 5.806*04 M/SEC
XHE = .10

STANDING SHOCK
1.92566*04
1.77496*02
3.30266*01
7. 7788E*02
2.47436*01
2.86516*00
3.28496*00
1.05006*00
1.2200E*01

~ MOLE FRf lCTI ONS

4.2183E-01
1.4035E-01
4.0698E-01
6.94306-07 .
1.7352E-0*
2.280*6-0*
1.5673E-02
1.474QE-02
2.B1S8E-05

, US1 = t .COE*
XHE = .10

STANUING SI-OCK
2.01126*04
1.9203E*02
3.125SE»C1
8.2846E*02
2.62726*01
2.90766*00
3. 3506E»00
1.07276*00
1.32416*01

• HOL E F R A C T I O N S

4.3310E-01
1.1972E-01
4.17C2E-01
3.3235E-07
1.5222E-04
1.62SOE-04
1.38606-02
1.590IE-02
8.45826-05

R6FL6CT6D SHOCK
3.*723E»0*
2.705*E»02
3.6798E*01
1.07216*03
3.17616*01
2.9976E»00
3.48796*00
1.06916*00
l.*9l*E*01

*. 553* 6-01
8.2271E-02
*.33*9E-01
4.6119E-08
1.49876-04
7.783<tE-05
9.39526-03
1.6631E-02
2. 64466-03

0* M/SEC

REFLECTED SHOCK
3.723IE»04
2.95066*02
3.5652E*01
1.15626*03
3.33*1E*01
3.03336*00
3.5393E»00
I.06*5E>00
1.59586*01

*.6322E-Ol
7.1121E-02
4.3721E-01
2.5169E-08
1.29806-0*
5.9077E-05
7.3964E-03
1.56336-02
5. 22 49 E- 03

PI = l.OOE*0* N/SO.-N,
XH2 "

f
I
RHO >
H
A

s
I-
GAME
U-

SPEC 1ES

E-
H . ; •
H*

H2
H-
H2»
HE
HE*
HE**

PI * 1
XH2 =

P
T
RHO
H
4

S
I
GAME .
U

SPECIES

E-
H
H*
H2
H-

H2»
HE
HE*
HE»»

.90.

MOVING SHOCK
3.06066*03
1.029*6*02
9.6300E»00
5.10066*02"
1.71896*01
2.8238E»Oa
3.087*6*00
9.2960E-01.
*.*031E»Ol .

3.8*906-01
2.0226E-01
3.80056-01
6. 58546-06
1.0189E-0*
2.882*6-0*
2.7727ET02
4.662*E-03
2.9528E-09

.006*04 N/-SQ-H,

.90

.MOVING SHOCK
3.25546 + 03
l.OS126»02
9.50836*30
5.43256*02
1.79776*01
2.87036*00
3.16656*00
9.439SE-01
4.53706*01

.

4.00216-01
. 1.7425E-01

3.9363E-01
3.93286-06
D.1743E-05

. 2.35826-0*
2.5157E-02

' 0.4232E-03
1.1078E-08

US1 * 6.20E»0* M/SEC
XHE * .10

STANDING SHOCK
2.08876*04
2.07026*02
2.96106*01
8.79896*02 -
2.77036*01
2.9*716*00;
3.*OT*E*00'
1.08806*00
1.4315E*Ol

MOL6 FRACTIONS

*.*2506-01
' 1.0267E-01

*. 25236-01
1.66276-07
1.32S7E-0*
.1.18126-0*
1.22826-02
1.68406-02
2.2*616-0*

"

REFLECTED SHOCK
3.96606*0*
3.197«»02
3.*567E»01
1.2*256*03
3.*955E*01
3.07T7E»00.
3.58776*00
1.06496*00
1.69796*01

*. 70*66-01
6.20386-02
*. 39*76-01
1.46026-08
1.121*6-0*-
*. 5972 6-05
5.*527E-03
1.3790E-02
8.63016-03

US1 - 6.406*0* N/SEC
XHE = .10

STANUING SHOCK
2. 1552E»0*
2.22*86*02
2.8017E»01
9.31796*02
2.90396*01
2.98516*00
3.45776*00
1.09626*00
1.5391E«01

HOLE FRACTIONS

*. 50586-01
• 8.8315E-02

*.3198E-01
. d.61«*E-08
1.1505E-0*
8.6615E-05
1.08306-02
1.755*6-02
5.37816-0*

REFLECTED SHOCK
4.18906*0*
3.*3676*02
3.35786*01 -
1.329*6*03 .

' 3.65636*01
3.11366*00
3.63016*00
1.07166*00
1.79336*01

_-

*. 76636-01
5.4800E-02
4.4088E-01
9.07886-09
9.72316-05

•3.6858E-OS
3.8*136-03
1.16006-02-
1.21O6E-02
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TABLE I. -Continued

10 kN/ m

PI ' 1.
XH2 = .

P
T
RHO
H
A
S
Z
GAME
U

SPEC IE S

E--
H ' •
H*
H2
H-
H2»
HE

HE*
HE**

PI = 1.
XH2 » .

P

I
RHO '
H • - •
A
S
L

GAME
U

SPEC IE S

E-
H
H*
H2
H-
H2»
HE
HE*
HE»»

00l:»04 N/SO-M
9C

MOVING SHOCK
•3.4554E»03
:l,1388E»02
9.356<JE*00
5.7746E*02
1.8844E»01
2.91576*00 '
3.242BE»00
9.6156E-01
4.6700E*01

4.1427E-01
1.4906E-01
4.05576-01
2.2482E-06
6.4845E-05
1.875DE-04
2.2264E-02
3.5742E-03
<..0979E-08

00c»04 N/Su-M
90

MOVING SHOCK'
3.6592E*03
1.203<>E*a2
9. 1710E*OC

'6.126*6*02
l.9812E*01

7.96016*00
3.3155E*00
9.8373E-01
'..SOOlEfOl

4.2709E-01
1.2656E-01
4.1599E-01
1.2254E-C6
5.1H2E-05
L.4467E-0*
1.9161E-02
1.1000E-02
l.*90<.E-07

i US1 - 6.60E*0«
XHE - .10

M/SEC

STANDING SHOCK. REFLECTED- SHOCK
.•2.2152E*0*

• 2.38296*02
2.6S43E*01
9.8*89E*02
3.0266E»01
3.021tE»00
3.5024E»00
1.0975E»00
1.6454E«01

~ MOLE FR ACT I ON S ~~~

. 4.5758E-01
7.6354E-02
4.3735E-01
<..65<.Sf-OS
V.9032E-05
6.4517E-05
9.4426E-03
1.7S46E-02
1.1627E-03

, US1 = 6.80E*04
XH'E = .10

4.39826*04
3.6908E*02
3.24746*01
1.4183E*03

-3.83006*01
3.14956*00
3.6697E*00
1.08316*00
1.88566*01

4.8227E-01
4.8208E-02

. 4.42166-01
5.6650E-09
8.2887E-05
2.95076-05
2.52346-03
9.29086-03
1.5436E-02

M/SEC '

STANDING SHOCK REFLECTED SHOCK
2.2702E«0*
2.51326+02

. 2.51956*01
1. 03946*03
3.13906*01
3.0571E*00

• 3.5431E*00
1.0935E«00
1.7«21E«01

4.6380E-01'
6.6425E-02 '
4.4142E-01
2.6249E-08
8. 5052E-05
4.8909E-05

. 8.0777E-03
1.78836-02
2.2635E-03

4.5921E*04
3.95986*02
3.13066*01
1.51076*03
4.01016*01
3.18466*00
3.70*36*00
1.09636*00
1.98586*01

4.87116-01.
4. 22766-02
4.4352E-01
3.55556-09
6.9600E-05
2.36296-05
1.5734E-03
7.2072E-03
1.82156-02

PI -
XH2 >

P
T
RHO
H
A
S
I
GAME
U

1.006*04 N/SU-M, US1 - 7.00E»04 M/SEC
.90

MOVING SHOCK
3.8662E«03
1.2761E*02
8.95536*00
6.48776*02
2.08916*01
3.00276*00
3.38326*00
1.01106*00
4.92686*01

XHE - .10

STANDING SHOCK
2.31376*04
2.69676*02
2.39686*01
1.09436*03
3.24056*01
3.09076*00
3.57976*00
1.08786*00
1.83956*01

REFLECTED SHOCK
4.76516*04
4.24316*02
3.00786*01
1.60536*03
4.1908E»01
3.21876*00
3.7337E»00
1.10866*00
2.08786*01

SPECIES MOLE FRACTIONS

E-
H •.
H*
H2
H-
H2*
HE
HE*
HE**

4.3852E-01
1.06806-01
4.2498E-01
6. 38976^07
4.04736-05
1.08566-04
1.6086E-02
1.34716-02
5.2689E-07

4.6927E-01
. 5.8423E-02

4. 44266-01
1.57266-08
7.33006-05
3. 80466- OS
6.771CE-03
1.7287E-02
3.8769E-03

4.91156-01
3.69626-02
4.4503E-01
2. 24306-09
5.7601E-05
1.89216-05
9.4979E-04
5.5151E-03
2.0318E-02
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TABLE I. -Continued

PI • 2
XM2 =

P
f
RHJ
M - - . - - .
A
s . • .
i -, • •
GAME .
U '.'

SPECIES

E-
H
H» .
H2 • .
H-

H2* .
HE
HE*
HE**

PI = 2
XH2 =

P
T
RHO • '
H • -
A
S . •
I
GAME -•
U • . -

SPEC IE S

E-
H
H*
H2 - •
M- "
H2*' ' -..
HE • •
HE*
HE**-

.306*04 N/SQ-M

.90

MOVING SHOCK
' 1.161*6*01

2.938SE»aO
3.9506E»00
3.3049E*00
,1.73846*33

. l.0704E*00
. 1.3000E»00

9.93116-01 '
. .2 .36756*00

" ' :__.

J.59806-65
6.0690E-11
d. 47466-21
9.0000E-01
1.2469E-71
5.7966E-20
l.OOOOE-01
J.7164E-72
1.

.006*0* N/SU-M

.90

MOVING SHOCK
1.82915*01
4.04456*00
4.521SE*CO
4.18316*00
1.99046*00
1.1087E*00
1.00006*00 .

. 9.79496-01 '
3.08556*00

6.1<J026-43
• ' 1.343S6-07

2.5271E-20 '
9.0000E-01 •

• 0.75516-48
4.11706-20

• "• l.OOOOE-01
5.0554E-59-
J.

, US1 - 4.COE*
XHE • .10

STANDING ShCCK
2.4318E*01
3.6689E*00
6.6291E*00
3.778CEIOO
1.9006E*00
l.0727E*00 •
1.0000E»00
9.8453E-01
l.4074E»00

- HOLE FRACTIONS

5.35COE-45
' 7.2682E-09

• ' 1.681CE-20
9.0000f-01

•5.415SE-50
4.9631E-20
I. '00006-01
2.0432E-60
0.

03 M/SEC

REFLECTED SHOCK
5.9475E»01
5.1970E»00
1.1444E*01
5.462<tE»00
2.2386E*00
1.09416*00
1.0000E*00
9.6428E-01
1.2494E*00

— 6.5992E-29
9.6765E-06
3.1744E-20
8.9999E-01
2.2271E-32
3.4696E-20
1.00006-01
6.23J46-51
0.

, USl = 5.COE«03 M/SEC
XHE = .10

STANJING SHCCK
4.8623E*01
5.4075E»00 •
8.990CE*00
5.7022E»00
2.2B04E*00
1.11416*00
1.0000E«00

' 9.6161E-01
•1.54896*00

~ HOLE . FK ACT ION S

1.37286-26
2.1936E-05

• 3.566CE-20
8.9998E-01

'• 5".4424E-30:
3.0780E-20

' 9.9999E-02 •
V.4017E-49
0.

REFLECTED SHOCK
1.0690E*02
7.3830E*00
1.4470E*01

• 8.0611E*00
2.627CE*00
1.1393E*30
1.0006E«00
9.3416E-01
1.4033E*00

4.5569E-18
1.2523E-03
4.9188E-18

• • 8.9881E-01
• . 1.4131E-19

2.8702E-19
9.9937E-02
3.9814E-3U
0.

PI - 2
XH2 =

P
T
RHO
H
A
S
I .
GAME
U

SPEC IES

t- ' '
H
M*
H2
H-
H2*
HE
H6«
HE«»

PI • 2
XH2 •

P
T
RHO
H

*S
L
GAME
U

SPEC IES

E-
H
H*
H2
H-
H2«
ME
HE*
HE»«

.006*04 N/SQ-M,

.90

MOVING SHOCK
2.65496*01
5.33986*00
4.9720E*00
5.62516*00
2.2669E*OQ
1.1458E»00
1.0000E*00
9.6234E-01
3.7994E*00

5.1079E-26
2.2535E-05
3.9B91E-20
3.9998E-01
1.79166-29
2.65496-20
9.9999E-02
3.6342E-50
0.

.00c»04 N/Stt-M,

.90

MOVING SHOCK
3.6406E»Ol
6.7874E*00
5.36206*00
7.33206*00
2.52796*00
1.18116*00
1.00046*00
9.41146-01
4.5130E»JO

4.0703E-19
7.2767E-04
2.9J03E-19
<J. 99316-01
5.42386-22
1.7487E-19
9.9964E-02
1.0344E-41
0.

usi = C.COE*
XHE <= .10

STANDING SHOCK
8. 3186E*01
7.4114E*00
1.12166*01
8.10206*00
2.62966*00

. 1.15466*00
1.00076*00

' 9.3232E-01
1.68026*00

MOLE FRACT IONS

2.8036E-17
1.4941E-03
1.8779E-17
8.98586-01
8.1271E-20
9.40406-18
9.9925E-02
7.38316-39
0.

03 M/SEC

REFLECTED SHOCK
1.68406*02
9.53856*00
l.7510E*Ol
1.1149£*01
2.9203E*00
1.1823E*00
1.00836*00
8.86766-O1
1.50826*00

3.1855E-13
1.5438E-02
2.3513E-13
8.8438E-01
6.2383E-15
8.9663E-14
9.9178E-02
9.0*236-32
0.

USl = 7.006*03 M/SEC
XH6 = .10

STANDING SHOCK
1.3074E*02
9.42896*00
1.3751E»C1
1.1018E*01
2.9016E*00
1.19426*00
1.0084E*00
8.85496-01
1.75746*00

MOL E FRACT ION S

2.4244E-13
1.6680E-02
I.82C1E-13
S.8415E-01
3.82E1E-15
6.3663E-14
9.9166E-02
1.6453E-31
0.

REFLECTED SHOCK
2.»413E»02
1.1303E*01
2.09466*01
1.46696*01
3.1622E*00
1.2244E»00
1.0311E*00
8.5799E-01
1.5545E*00

4.71646-11
6.027*6-02
3.689O6-11
8. 42 7* E- 01
2.0*3*E-12
1.2316E-11
9.6986E-02
1.2347E-26
0.



TABLE I. - Continued

•20kN/m

PI - 2,
XH2 *

f
I.
RHU
H- .,
A
S
I
GAME
U

SPECIES

E-
H
H*
H2 .
H- :
M2»
HE
HE*
HE**

PI =• 2
XH2 =•

P '
T •
RHO t • ..
H . •• '
A
S '
L .
CAME
U

SPECIES

E- . " ,
H •
H*

H2
H-
H2»
HE
HE*
HE**

,OOE»04 N/SO-Mi
.90

MOV INS SHOCK '
*.8009E*01 '
B.2746E*00
5.78146*00
9.31176*00
2.7403E»00
1.21506*00 .'
1.00366*00'
9.3426E-01
5.24296*00

•— -

4.71116-15
7.1132E-03

. 3.72*66-15 '
3.9324E-01

• 2.57636-17'
1.01236-15
9.964*6-02
*. 93*16-37
0.

-00f»0* N/SQ-M,
.90

.MOVING SHOCK

. 6.15516*01
9.59856*00
6.32055*00

- 1.15726*01
2.90706*00
1.2*846*00
1.01*56*00
d.677SE-01
6.10296*00

a. 21666-13
. 2.B6816-02

6.7943E-13
J.7275E-01 •
1.01*36-1*
1.52386-13
). 85666-02

. i. 09156-31
].

US1 - 8.COE*
XHE = .10

STANDING SI-OCK
1.96956*02
i. 11676*01

• 1.7100E»01
l.*507E*01 :
3.14066*00

•l.'2343E*00
' 1.03136*00

8.56*26-01
l.7696E«00

MOLE FRACTIONS

.3.92*26-11
6.07C8E-02
3.12126-11
<i.4233E-Ol

• 1.4763E-12
•9.5061E-12
9.6965E-02
7.21306-27
0.

03 M/SEC

REFLECTED SHOCK
3.4086E*02
1.2808E*Ol
2.49056*01
1.87236*01

' 3.4097E*00
1.26806*00
1.06866*00
8.4949E-01
1.58616*00

1.0162E-09
- 1.2838E-01

8.2389E-10
7.7804E-01
7.0490E-11
2.6283E-10
9.3581E-02
9.3705E-24
1.9328E-85

US1 > 9.00E*03 M/SEC
XHE = .10

STANDING SHOCK
2.8825E«02
li2675E«01
2.1270E«01
1.8583E*01
3. 3900E*00
1.27616*00
1.0691E«00
8.480*6-01
1.77966*00

' MOLE FRACTIONS

8.80986-10
1.2935E-01
7.21*tfcrlO
7.77126-01
5.*75*E-11
2.1*276-10
9.3533E-02
5.87546-24
4.95S6E-86

REFLECTED SHOCK
4.71286*02
1.42256*01
2.9602E*01
2.3*34E*Ol'
3.68016*00
1. 31166*00
1.1192E»00
8.5070E-01
1.6303E*00

?.TO'6E-09
2.1298E-01
8il200E-09
6.9767E-01
9.4832E-10
2.5359E-09
8.9351E-02
1.52616-21
2. 4182 E- 76

PI - 2
XH2 »,

. " r.J
p.
T
RHO •
M.
A
S
I
GAME
U

SPECIES

E-
H ' ' .'
H*
H2
H- .
H2»
HE
HE*
HE**

PI » 2
XH2 *

' P -. '
• T

RHO •
H .f ,
A '
S .
/
GAME
U

SPECIES

E- . '
H • .' - ,
H* .-'
H2 , '- •
H- • • • • •
H2» ~ ••
M6 ' ' .
HE* •"•-"
ME»»

.OOE*04 N/SU-M,

.90 [

MOVING SHOCK
7.7029E*Ot
1.07026*01
6.9549E*00
'1.4110E*01 '
3.0650E*00
1.2»25E*00
l.03*9E*00
8. 48 22 E- 01
6.78376*00

. .-._

'. 2.1467E-U.
' 6.7493E-02 '

1.81986-11
8.35886-Oi
4.3496E-13
3.7044E-12
9.66256-02

•6.4592E-28
'0.

'- - l y • ' ; • ' . .

.OOE*04 N/SO-M,

.90 . ' . ...

MOVING SHOCK
9. 4334E*01
1.16466*01
7.6173E*00
1.69196*01
3.22586*00
1.3178E*00
1.06346*00 .
8.4026E-01
7.5707E»00

:•_

.2.0673E-10
•1.1923E-01
•1.7830ET10
7.8673E-01
5.86386-12
3.42906-11
9.4038E-02
'8.073rE-26
2.4854E-93

US1 - l.OOE*
XHE <• .10

STANDING SHOCK
4.0856E»02
1.4069E»Ot
2.59496*01
2.32226*01
3.65686*00

' 1.31986*00
1.11916*00
8.49316-01
1.81686*00

MOLE FRACTIONS

8.3320E-09
•'••'• 2.1282E-01

7.00736-09
6.9782E-01
7.40996-10
2.0657E-09
8.93596-02
9.1527E-22
1.1703E-T7

04 M/SEC

REFLECTED SHOCK
6.42636*02
1.56336*01

. • 3.4793E»01
• 2.8817E»01

3.97906*00
1.36146*00
1.1815E*00
8.5720E-01
1.69006*00

--___

5.8339E-08
3. 07216-01
5.0208E-08

. 6.0815E-01
' 7.3599E-09
' 1.5491E-08

8.4639E-OZ
8. 71826-20
2.4882E-70

USl « 1.106*04 M/SEC .
XHE.- .10

STANDING SHOCK
5.58676*02
1.54166*01
3.0736E«01'
2.83916*01
3.94316*00
1.36566*00
1.1791E»00
8.5542E-01
1.8793E*00

MOLE FRACTIONS

• • 4.8190E-08
• 3.'037*E-01

4.15836-08
> 6. 1144E-01

.- -5.S553E-09
1.2U2E-08
8.48136-02
5.00906-20 *
3.13126-71

. •

REFLECTED SHOCK
8.5707E»02
.7080E»01
.99986*01

• .4887E»01
.31106*00
.4U6E*00
.2546E»00
.6733E-01
. 7783E»00 .

. _ '

2.6597E-07
4.0585E-01
2.3542E-07

.' . 5.14*46-01
4.0475E-08
T.1027E-08
7.9TOTE-02-
2.9181E-18
1.65866-64
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TABLE I. - Continued

PI =• 2
XH2 •

P
T
KHO
H
A
S
I
GAME
U

SPEC IE s

E-
H
H*
H2
H-
H2'»

HE
HE*
HE»t

PL = 2
XH2 =

p
T
KHO
H
A
S
I
GAME
U

SPECIES

t-
H
H*
H2
H-
M2»
HE
HE*
HE**

.OOE»04 N/SU-Mi

.90

MOVING SHOCK
1.1341E*02
I.2492E*01
<J.2637?*00
1.99955*01
3.39176*00
1.3545E»00
1.0986E*OQ
8.3S21E-01
8.3583E*00

1.1531E-U9
1.7954E-01
1.0089E-09
7.2944E-01
4.1894E-11
I.B6D7E-10
9.1023E-02
3.1650E-24
2.0055E-85

.OOE*04 N/Sg-M,

.90

MOVING SHOCK
1. 3<tl4E»02
1.3279E»Ol
8.8630E*00
2.3336E*Ol
3.5641E»00
1.3928£»00
1.1397E»00
8.3931E-01
9. 1380E*00

4.6524E-09
2.4514E-01
4.1269E-09
6.6712E-01
2. 04446-10
7.2994E-10
8.7743E-02
7.b681E-23
J.3547E-82

US1 = 1.20E»0*
XHE = .10

H/SEC

STANDING SKOCK REFLECTED SHOCK
7.3857E«02
1.6761E*01
3.5312E*01
3.4077E*C1
». 25256*00
1.<>131E*00
1.2«76E»00
8.6463E-01
1.9608E*00

2.063BE-07
3.972CE-01
1.8260E-07
5.2266E-01
2.8682E-08
5.2*t2E-08
3.0140E-02
1.4178E-18
1.6020E-65

US1 = 1.30E»0*
XHE = .10

1.1U8E»03
1.86056*01
4.4806E»01
<.. 16326*01
*. 68106*00
1.46376*00
l.33T3E*00
8.8073E-01
1.88896*00

1.0985E-06
5.0441E-01
9.1687E-07
4.2081E-01

' 1.7425E-07
2.6592E-07
7.4779E-02
6.5802E-17
2.0800E-S9

M/SEC

STANDING St-UCK REFLECTED SHOCK
9.4525E«02
l.8138E«01
3.93656*01
4.0243E*Ql
4.5875E*00
1.461dE*00
1.3239E»00
8.7642E-01
2.0S8fE«00

MOLE FRACTIONS —

7.2755E-07
4.8930E-01
6.5953E-07
i. 35166-01
1.1469E-07
1.8271E-07
7.5525E-02
J.7497E-17
S.'i'iSeE-Sl

1.4132E*03
2.02596*01
4.88506*01
4.90416*01
5.09656*00
1.51Tlf»00
1.42806*00
8.S783E-01
2.0251E»00

3.4005E-06
5.S943E-01
3.16826-06
3.30546-01
6.2986E-07
8.6221E-07
7.0028E-02
1.1<.5<.E-15
8.3971E-5(,

PI = 2.
XH2 = .

P
T
RHD
H
A
S
^
GAME
U

SPECIES

E-
H
Hfr
H2
H-
h2*
HE
HE*
HE«»

PI =• 2.
XH2 = .

p
T
RHO
H
A
S
I
GAME
U

SPEC IE S

E-
H
n»
H2
h-
H2»
hE
HE*
hE»*

OOE»0* N/SO-M
90

MOVING SHOCK
1.56536*02
1.40326*01
9.40556*00
2.69416*01
2.74436*00
1.43236*00
1.18616*00
8.4238E-01
9.91226*00

1.49486-08
3.1377E-01
1.34236-J8
6.0192E-01
7.5993E-10
2.2853E-09
8.43116-02
1.81516-22
1.1059E-76

OOE»04 N/SU-M
90

MOVING SHOCK
1.30576.02
1.47686*01
9.8818E*00
3.08126*01
3.9338E*00
1.4732E»00
1.23736*00
8.46866-01
1.06826*01

4. 16216-08
3.8J62E-01
3.78316-08
5.3556E-01
2. 36816-09
4.157SE-09
8.08196-02
1.02166-20
5.4894.E-74

, US1 - 1.40E*
XHE = .10

STANDING SHOCK
1.17566*03
1.9585E*01
4.2689E*01
4.6880E«01
4.95356.00
1.51146*00
1.4061E«00
8.9100E-01
2. 18576.00

~ MOL£ FRACT IONS

2.25116-06
5.7763E-01
2.08666-06
3.5124E-01
3.82116-07
5.4666E-07
7.1118E-02
3.8744E-16
1. 08796-56

04 M/SEC

REFLECTED SHOCK
1.7534E»03
2.21436*01
5.1914E*OI
5.7181E*01
5.5750E«00
1.5716E»00
1.5253E»00
9.2021E-01
2.1952E*00

1.0923E-OS
6.8879E-01
1.0400E-05
2.4563E-01
2.0438E-06
2.5664E-06
6.55J9E-02
1.8352E-14
3. 1986 E- 50

i US1 = 1.50E»04 M/SEC
XHE - .10

STANDING SHOCK
1.42636*03
2.11606*01
4.5151E»C1
5.3982E«Ol
5.35906*00
1.56136*00
1.49296*00
9.0913E-OI
2.3397E»CO

~ HOLE FRACT ICNS

6.4686E-06
6.60346-01
6.1167E-06
2.7266E-01
1.12426-06
1.47tlE-06
6.69626-02
4.67C1E-15
3.49C66-53

REFLECTED SHOCK
2.1348E»03
2.4421E*01
5.37646*01
6.61076*01
6.1449E»00
1.62656*00
1.62606*00
9.S097E-01
2.40476*00

3.54806-05
7. 69846-01
3.4393E-05
1.6857E-01
6.2585E-06
7.34*96-06
6.1502E-02
3.03636-13
6.8413E-46



TABLE I. -Continued

p. • 20 kN/ m

PI =• 2.
XH2 • .

P
T
RhO
H
A
S
I
GAME
U

SPECIES

E-
H
H»
H2
H-
H2»
HE
HE*
HE**

PI = 2.
XH2 - .

P
T
RHO
H.
A
S
z
CAME
U

C Dpi- ICCJrCL. ItS

E-
H
H*
H2
H-
H2»
HE
HE*
HE»»

006*04 N/SU-M,
90

MOVING SHOCK
2.06146*02
I.5503£»01
1.02836*01
3.4944E*01
4.13406*00
1.51526*00
1.2931E*30
8.5253E-01
1.14406*01

1.04J4E-07
4.5330E-01
9.5675E-08
4.6936E-01
6.4425E-09
1.4ttlOfc-08
7.7335E-02
3.1891E-20
1.2465E-70

30E»C4 N/Sij-M,
90

MOVING SHOCK
2.3341E*02
I. 62526*01

.1.0615E»01
3.93436*01
4.3471E*00
1.55816*03
1.3530E+00
8.5941E-01
1.2193E+01

2.41616-07
5.2160E-01
2.2468E-07
4.0429E-01
1.5899E-08
3.26285-08
7. 39106-02
5.57B2E-19
1.6666E-68

US1 = 1.60E»0* M/SEC
XHE = .10

STANDING SHOCK
1.6894E«03
2.2930E*OI
4.6583E+OI
6.14S6E»01
3.8146E*00
1.611CE«00
1.5816E»00
9.3227E-01
2.5271E«00

MOLE FRACTIONS

1.7955E-05
7.3S39E-01
1.7272E-05
2.0134E-01
3.0234E-06
3.7123E-06
6.3228E-02
5.2J92E-14
2.8717E-49

US1 " 1.70E*
XHE = .10

STANDING SHOCK
1.9625E«03
2.5CH3E.OI
4.6957E»01
6.9458E»01
6.34SCE»00
1.6599E»00
1.6689E»00
9.6329E-01
2.7591E*00

HOLE rRACT IONS

5.0785E-05
8.0I44E-01
4.9527E-05
1.3853E-01
7.8140E-06
9.0716E-06
5.9920E-02
6.3400E-13
1.8053E-4*

REFLECTED SHOCK
2.5560E*03
2.7415E*01
5.4099E»Ol
7.5937E*01
6.8574E+00
1.6812E»00
1.7234E»00
9.9529E-01
2.6800E»00

1.2604E-04
8.3909E-01
1.2379E-04
1.0259E-01
1.9077E-05
2.1333E-05
5.8026E-02
6.3553E-12
9.4661E-41

04 M/SEC

REFLECTED SHOCK
3.0303E»03
3.1797E*01
5,2765E*01
8.7057E»01
7.7751E*00
1.7355E»00
1.8062E»00
1.0526E*00
3.0700E»00

5.3682E-04
8.9102E-01
5.3080E-04
5.2419E-02
6.09S9E-OS
6.7017E-05
5.5366E-02
2.0761E-10
3.6936E-35

PI " 2
XH2 >

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H»
H2
H-
H2»
HE
HE*
HE**

PI •= 2
XH2 "

P
T
RHO
H
A
S
Z
GAME
U

SPECIES

E-
M
H*
H2
H-
H2»
HE
HE*
HE**

.OOE»04 N/SQ-Mi

.90

MOVING SHOCK
2.621BE*02
1.7C30E*01
1.0867E*01
4.4004E»01
4.S753E*00
1.6018E*00
1.4166E*00
8.67676-01
1.2947E*Ol

5.3530E-07
5.8820E-01
5.0328E-07
3.4121E-01
3.6i53E-08
6.8S64E-08
7.0590E-02
3.5451E-18
2.U87E-64

.OOE*04 N/SU-M.

.90

MOVING SHOCK
2.9247E»02
l.7858E»01
1.10406*01
4.8928E»01
4.82216*00
1.6460E*00
1.48356*00
8.7770E-01
1.36886*01

1.1517E-06
6.5180E-01
1.0943E-06
2. 60796-01
7.9786E-OB
1.3724E-07
6.7410E-02
2.0990E-17
1.4724E-61

US1 • 1.80E»04
XHE • .10

M/SEC

STANDING SHOCK REFLECTED SHOCK
2.23C6E*03
2.7681E*01
4.60976*01
7.7744E«01
6.97286*00
1.70716*00
1.74816*00
1.00466*00
3.05776*00

MOLE FRACTIONS -

1.50986-04
8.55426-01
1.46686-04
8.70346-02
1.9646E-OS
2.1954E-05
5.7206E-02
8.54816-12
2.18S7E-40

US I » 1.906*04
XHE * .10

3.54826*03
3.79286*01
5.03236*01
9.94296*01
8.70776*00
1.78636*00
1.85906*00
1.07546*00
3.56166*00

2.38786-03
9.16836-01
2.36246-03.
2. 42426-02
1.81446-04
2.06846-04
5.37936-02
7.56056-09
1.6877E-29

M/SEC

STANDING SHOCK REFLECTED SHOCK
2.48716*03
3.11186*01
4.41266*01
8.63936*01
T. 7015E«00
1.75176*00
1.81126*00
1.05236*00
3.4219E*00

MOLE FRICTIONS -

4.82216-04
8. 9*296-01
4.77346-04
4.94426-02
4.85S8E-05
5.34616-05
5.52116-02
1.38476-10
7.1768E-36

.08196*03

.46036*01

.84366*01

.12476*02

.32656*00

.83116*00

.88946*00

.03226*00
4.03836*00

7.7030E-03
9.18076-01
7.60766-03
1.27996-02
4.00446-04
4.95756-0*
5.29266-02
1.28066-07
4.63466-25
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TABLE!. -Continued

PI «:2.00E»04 N/St-N,
XH2 • '.90

US1 = 2.00E*04 M/SEC
XHE =• .10

P
.T ,.-. .
RHO • '.'
H . 1
AS' . : '.-•.
s
z
GAME .

SPEC IES

E-
H
H*
M2. ...
H—
H2*HE ;
HE* ' .
HE**'

PI ' 2.
XH2 • .

P
T „ .
RHO
H
A. . ',
s'. ; •
Z
GAME
U

cpcr ic'c3rCl> 1C 3

H ..
H*H2-.; •„ .
H- .
HZ* •'- -
HE, •. - '
HE*
HE**

MOVING SHOCK
3.2421E*02

.1.8765E*01,
•1.11276*01 ',
5.41136*01
5.0931E*OC .
1.6905E*00
1.5527E*00 .
8.9027E-01
1.4419E*01

2.4634E-06
7.H92E-01
2.3642E-06
2.23676-01 '
1.6881E-07

' 2.6803E-07 .'
6.4404E-02.

. 1.2417E-16 ,
'. 1.2394E-61",.

OOE*04 N/Sa-M(

90

MOVING SHOCK
3.5732E*02
1.9794E*01 -
1.1121E*01
5.9556E.01
5.3975E*00
1.73516*00
1.62326*00 ,
9.0674E-01
1.51396*01 .

5.3731ET06
7.6787E-01
5.2063E-06
1.7052E-01 -

.3.5337E-07
5.20J5E-07.
0.1606E-02 '
7.8831E-16;
3.6913E-56- .

STANDING SKCCK
2.7203E«03

- 3.5425E»01
. 4.14376*01
. .9.5277E*01 '
"8.4182E*00

1.7930E»00'
' 1.85326*00

l.-079?E«00
3.'8635E»00 .-

MOLE FRACT IONS

1.5319E-03
9.1607E-01
1.5188E-03
2. 66856-02
1.1166E-04

. i. 2484E— 04
5.3962E-02

'-2.2110E-09
1.6812E-31

REFLECTED SHOCK
, 4i5950E»03 ,

, 5.0428E*01
. .4.76016*01 •
. 1.25506*02-
. 9.72356*00

1.8700E»00
' 1.91436*00

9.79*36-01
. . 4.3956E*00

1.6594E-02
9.0S01E-01
1.6363E-02
8.2576E-03
6.51226-04
8.8098E-O4
5.2238E-02
8.31486T07
3.9228E-22

US1 * 2.10E»C4 M/SEC
XHE • .10

STANDING SHOCK
2.9316E*03

. 4.0206E«01

. 3.8805E*01
1.044-iE*02
8.96296*00

.1.83076*00
1.879C6*00
1.06346*30
4.33196*00

MOLE FRACT IONS

4..1953E-03
9.2282E-01
4.1577E-03
1. 51286-02
2.19256-04 .
2.56SOE-04.

. . 5.3220E-02
2.4682E-C8
1.0152E-27.

REFLECTED SHOCK
5.07216*03
5.52966*01
4.72946*01
1.38516*02'

' 1.00466*01
1.90566*00
1.9395E»00'.

. 9.41126-Oi
' 4.6545E*00

2.7681E-02
8.8S29E-01
2.7269E-02
6.0298E-03
8.8071E-04
1.28996-03
5.15576-02

3.7460E-2O

PI • 2
XH2 *. •

P
T .
RHO .
H.;,
A .
S .
Z
GAME ...
U-

c per iceirCl, 1C 3

E-
H
H* .
H2
H-
H2»
HE '
HE* t

HE**

.OOE»04 N/SO-M.

.90

MOVING SHOCK
3.9166E+02
2.1017E*01
1.1007E*Ol

'6.5255E*01
5.7515E*00
1.7791E»00
1.69316*00
9.2962E-01

'1.5844E*01 .

1.2334E-05
8.1868E-01
1.2058E-05

- 1.22236-01
7.48836-07
1.0248E-06

. 5.9064E-02
5.7807E-15 .
2.3257E-52

US1 - 2.206*04
XHE <• .10

M/SEC

STANDING SHOCK REFLECTED SHOCK
3. 1298E*03
4.4954E»01
3.6668E«01
1.1400E*02
9.3396E*00
1.86616*00
1.8988E»00
1.02196*00
4. 7458E*00

Mm F FOACJ f rouefUJLC rKALI 1UT|> •""•

9.2910E-03
9. 18556-01
9.2013E-03
9.4844E-03
3.61466-04 .j
4.51046-04
5.26656-02
1.6596E-07
9.5817E-25

5.49936*03-
5.9461E*01
4.70426*01
1.51646*02
1.03*26*01
1.93986*00
1.96606*00
9. 1489E-01
4.8581E*00

3.9946E-02
8.62426-01
3.9328E-02
4.69056-03
1.07066-03
1.68106-03
5.0857E-02
7.4427E-06
1.0400E-18

PI - 2.00E»04 N/S8-M,
XH2 » .90

US1 = 2.30E*04 M/SEC
XHE - .10

P
f
RHO .
H
A,
S
Z
GAME
U

SPECIES

E- .
H
H*
H2
H- .
H2*
HE
HE*
HE**

MOVING SHOCK
4.27026*02
2.2559E»01
1.07616*01
7.12026*01 -
6.18276*00
1.82226*00
1.7590E*00.
9.6333E-01

. 1.6527E»01

•3.1039E-05
8.6287E-01
3.0585E-05
8.021 7E-02
1.65066-06
2.1049E-06

. 5.6852E-02
5.3277E-14

- 3.36826-49

STANDING SHOCK
3.3106E*03
4.92956*01

.50076*01

.23996*02

.63116*00

.90006*00

.9184E*00

.8085E-01
5.0662E«00

MOLE FRACTIONS

1.68476-02
9.0660E-01

. ' 1.6675E-02
6.56016-03
S.1222E-04
6.8299E-04
S.2125E-02
6.94SOE-07
1.6231E-22

REFLECT60 SHOCK
S.8369E*03
.3005E*01
.64836*01
.64536*02

- .06136*01
.9728E»00
.9930E*00
.96996-01

4.97416*00

_:
S.2466E-02
8.38716-01
5.16456-02
3.78136-03
1.21016-03
2.01666-03
5.0160E-02
1.4960E-05
1. 2668 6-17



TABLE I. -Continued

p -20kN/m

PI « 2.
XH2 »

P
T
RHO
H
A
S
2
GAME
U

6-
H
H*
H2
H-
H2*
HE
HE*
HE**

PI = 2.
XH2 >

P
T - ••
RHO :

H
A
S
2
GAME
U

SPEC IE S

f-
H
Ht
H2
H-
H2»
HE
ME*
HE**

006*0* N/SW-N,
90

MOVING SHOCK
*. 62916*02
2.*6 226*01
1.03566*01
7.738*6*01
6.72826*00 •
1.86356*00
1.815*6*00
1.01286*00
1.7172E»Ol

8.98006-05
3.980*6-01
d. 90*76-05
*. 66906 -02
3.88656-06
4.63926-06
5.508*E-02
6.9920E-1J
1.0*856-44

006*04 N/SQ-M,
90

MOVING SHOCK
4. 99396*02
2.7*636*01
9.79656*00
8.37976*01
7.38666*00
1.90256*00
1.85626*00
1.07036*00
1.77886*0!

3.02*96-0*
9.21616-01
3.01196-0*
2.38896-02

' 9.76346-06
1.10626-05
5.387*6-02
1.3433E-11
4.96276-40

US1 • 2.406*0* M/SEC
XH6 - .10

STANDING SHOCK
•3.4*7*6*03
5.3U3E«01
3.3*606*01
1.3*276*02
9.888*6*00
1.93346*00
1.93986*00
9.*9056-01
5.31026*00

MOLE FRACTIONS

2.6303E-02
8.8970E-01
2.602SE-02
*.852*E-03
6.*7E3E-0*
9.1910E-0*
5.15*96-02
2.0383E-06
7.57*96-21

REFLECTED SHOCK
6.06036*03
6.61436*01
4.53326*01
l.77*6E*02
1.08726*01
2.0065E»00
2.02126*00
8.84126-01
5.07496*00

6.5330E-02
8.1*216-01
6.43196-02
3.0791E-03
1.30136-03
2.28596-03
4.94*96-02
2.63*5E-05
9.*935E-1T

USl = 2.506*0* M/SEC
XHE - .10

STANDING SHOCK
3. 5390E»03
5.65026*01
3.19006*01
l.**936*02
1.013*6*01

•1.96716*00
1.96356*00
9.2568E-01
5.*578E»00

MOLE FR AC T IONS

3.72206-02
8.69396-01
3.6835E-02
3.73106-03
7.5879E-0*'
1.13936-03
5.092*6-02
*. 73*26-06
1.5196E-19

REFLECTED SHOCK
6.15*06*03
6.88936*01

• *. 35726*01
1.50366*02
1.11166*01
2.0*066*00
2.05016*00
8.7*92E-01
5.14956*00

7.8222E-02
7.8961E-01
7.7051E-02
2.51786-03
1.3*5*6-03
2.*7*5E-03
*. 87356-02
*. 195*6-05
*.9004E-16

PI - 2
XH2 -.

P
T
RHO
H"
A
S
I
GAME
U

SPECIES

E-'
H'
H*
H2 :
H-
H2*
HE
HE*
HE»»

PI = 2
XH2 *

P
t
RHO
H '
*'"• ' •'
s"
2?

GAME
U

SPEC IE S

E- -
H "
H*~
H2
H-- ' '
H2* '
HE' '
HE*
HE»»

.006*0* N/SQ-M,
•9.0

MOVING SHOCK
5.35996*02
3.0997E*01 '
9.1999E*00
9.0*2*E*01
8.00066*00
1.93766*00
1.87956*00
1.09876*00
1.83596*01

1.017*6-03'
9.328*6-01
1.01*96-03
1.18776-02
2.3363E-05
2.5901E-OS
5.3205E-02
2.5T8TE-10
2.2502E-35

. OOE*0* N/SQ-M,

.90 .

MOVING SHOCK
5.73816*02
3.48896*01
8.68636*00
9.72966*01
8.**866*00
1.96966*00
1.893*6*00
1.08056*00
1.89296*01

2.9399E-03
• 9.34836-01

2.93*16-03
6.3766E-03

• 4.85306-05
5.**ZOE-05
5.2815E-02
3.40666-09
2.*** 86-31

US 1 - 2.60£»0* M/SEC
XHE - .10

STANDING SHOCK
3.60026*03
5.9*97E»01 .
3.0*2*E»Ol
1.55766*02
1.03706*01
2.00056*00
1.988«E«00
9.08856-01
5.53636*00

'MOLE FRACTIONS

,*.89«TE-02
8.*715E-Ol
*. 8*696-02

1 '2.95616-03
.8.*235E-0*

' 1.3306E-03
5.02716-02
9.2T12E-06
1.6*886-18

REFLECTED SHOCK
6.1671E*03
7.13686*01
*.15*8E»01
2.03106*02
1.13526*01
2.07*6E*00
2.07986*00
8.682 IE -01
5.2060E*00

9.11156-02
7.6*976-01
8.9811E-02
2.06616-03

' 1.35536-03
2.5969E-03

• *.8019E-02
6.23916-05
1.96626-15

US I • 2.706*0* M/SEC
XHE,* .10

STANDING SHOCK
3.67336*03
6.226*6*01
2.92676*01
1.6703E»02
1.0606E*01
2.033CE*00
2.0158E*00
8.9628E-01
5.6046E*00

HOLE FRACT IONS

6.13356-02
' 8.23526-01

6.0724E-02
2.39936-03
9.07456-0*
1.5021E-03
4.95S26-02
1.6307E-05
1.22*2E-IT

REFLECTED SHOCK
6.20236*03

' 7.3767E*01
3.98376*01
2.16266*02
1.15916*01
2.10816*00
2.11066*00
8.629SE-01
5.26716*00

1.0*166-01
• T.3997E-01

1.02736-01
1.70716-03
1.3503E-03
2.6901E-03
*. 7291 6-02

8.9*376-05
6.9*356-15
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TABLE I. -Continued

' 20 kN/ m2-

PI = 2
XH2 =

p
T
RHO
H
A
S
I
GAME
U

SPEC IE S

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

PI = 2
XH2 =

p
T
HHU
H
A

S
£
GAME
U

SPECIES

E-
H
H*
H2
H-
H2»

HE
ME*
HE**

,OOE»04 N/SO-H
.90

MOVING SHOCK
6.1360E*02
3.8681E*01
8.3261E*00
1. 134*4 E»02
6.7508E*03
1.9990E*00
1.9052E*03
1.039LE*00
1.9521E*01

6.7530E-03
9.2994E-01
6.7395E-03
3.9003E-Q3
S.4419E-05
9.7047E-05
5.2487E-02
2.5B04E-OB
3.6419E-28

.OGE*C4 N/SO-N

.90

HUVING SHOCK
6.55756*02
4.2152E*01
8.1073E*00
1.1187f»02
8.9B6*E»OC
2.;>264E*Oa
1.9189E*00
9.9841E-01
2.0145E*01

1.2659E-02
9.1964E-01
1.2633E-02
2.6771E-03
1.2676E-04
1.5323E-04
5.21146-02
1.2005E-07
9.1B57E-26

i US1 = 2.80E*
XHE = .10

STANDING SHOCK
3.7992E»03
6.4971E*01
2.8601E*01
1.7887E*02
1.0851E*01
2.3647E*00
2.3445E*00
B.S637E-01
5.6675E»00

~ MOLE FR ACT IONS

7.4341E-02
7.9852E-01
7.36C8E-02
1. 98656-03
9.63S1E-0*
1.66SU-03
4.8884E-02
2.6947E-05
7.3370E-17

0* H/SEC

REFLECTED SHOCK
6.32796*03
7.62046*01
3.87646*01
2.30116*02
1. 18396 »01
2.1405E»OC
2.14226*00
8.5859E-01
5.3291E»00

1.1726E-01
7.14826-01
1.1570E-01
1.4261E-03
1.3421E-03
2.7789E-03
4.65566-02
1.2541E-04
2.2887E-1*

, USl = 2.90E»04 M/SSC
XHE = .10

STANDING SI-OCK
3 .9856E*C3
6. 7586E»01
2.8<i31E*01
1.9142E«02
1.1097E*01
2.0943E*30
2.0737E»00
8.7857E-01
5.7333E«00

• MO LE F P A C T I UN S

8.7295E-02
7.7352€-01
8.6432E-02
1.6836E-03
1.0135E-03
1.8339E-03
4.81U3E-02
4.19CJE-05
3.5772E-16

REFLECTED SHOCK
6.55816*03
7.87456*01
3.82966*01
2.4484EO2
t.2C99E*01
2.17206.00
2.1747F«00
8.54846-01
5.3998f *00

1.3038E-01
6.8956E-01
1.28676-01
1.2011E-03
1.3327E-03
2.8691E-03
4.53106-02
1.7351E-C*
7.2672E-14

PI ? 2
KHZ -

P.
T
RHO
H

•A
S
I

'GAME
U

SPECIES

E-
H
H*
H2
H- -
H2*
HE
HE*
HE**

PI - 2
XH2 * .

f '
T

KHO
H
A

S
i -
GAME
U

SPEC IE S

E-
M'
H* •
H2
H- .
M2»
HE •
HE*
HE**

.006*04 N/SO-M

.90

MOVING SHOCK
7.00326*02
4.52666*01
7.99426*00
1.19606*02
9.20216*00
2.05256*00
1.93526*00
•V. 66626-01
2.0799E*01

2.0407E-02
9.0517E-01
2.03616-02
1.99T7E-03
1.7124E-0*
2.16296-04
5.16746-02
3.9350E-07
6.44516-24

.006*04 N/SU-M,

.90

MUVING SHOCK
7.96236*02 <
5.06256*01
7.96216*00
1.35926.02

: 9.62586*00
2.10236*00
1.97546*00
9.26536-01
2.21736*01

J.9U026-02
d. 67976-01

, 3.9704E-02
1.2952E-03
2.5645E-04
3.52086-04
S.0621E-02
2.10706-06
2.8403E-21

. US1 = 3.006*04 N/SEC
XHE = .10

STANDING SHOCK
*.2273E»03
7.02016*01
2.86216*01
2.04696*02
1.13506*01
2.12326*00
2.10406*00
8.72126-01
5.80546*00

- MOLE FRACTIONS

1.0039E-01
7.48196-01
9.9389E-02
1.4443E-03
1.0569E-03
1.9940E-03
4.74666-02

' 6.28086-05
1.5405E-15

REFLECTED SHOCK
6.88096*03
8.13966*01
3.82866*01
2.60466*02
1.23726*01
2.20296*00
2.20806*00
8.51646-01
5.47526*00

l.*3*6E-Ol
6.64386-01
1.41586-01
1.01606-03
1.32016-03
2.9552E-03
4.50536-02
2.3729E-0*
2.2330E-13

. US1 - 3.20E«0* M/SEC
XHE * .10

STANDING SHOCK
4.84986*03
7. 5542£*01
2.96116*01
2.33266*02
1.18826.01
2.1806E.OO
2.16816*00
8.62C86-01
5.94436*00

• HOLE ' FR ACT IONS

1.27C2E-01
6.96666-01
1.2571E-01

' 1.0755E-03
' 1.1186E-03

2.29S5E-03
4.59S36-02
L.30S4E-04
2.21146-14

REFLECTED SHOCK
7.7*92E»03
6.70606*01
3.90926*01
2.94386*02

• 1.29566*01
2.26386*00
2.2770E.OO

• 8. 468 IE -01
5.66436*00

1.6937E-01
6.1451E-01
1.67136-01
7.2402E-0*
1.27536-03
3.08516-03
4.34866-02
4.J155E-0*
1.9415E-12
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TABLE I. -Continued

PJ =• 2
XHJ =

P
T
RHO
H
A
S
I.
GAME
U

SPEC IE S

E-
H
H*
H2
H-

H2*
HE
HE*
HE**. .

PI = 2
XH2 •=

P
T
RHO
H ..
A
S
I
GAME
U

SPECIES

t-
H
H*
H2
H-
H2*
HE
HE*

HE**

.00£*0* N/SU-M,

.90

MOVING SHOCK
9.00406*02
5.5178t*01 .
8.06626*00
1.533BE*02
1.0049E*01
2.1504E*00
2.02306*00
9.0467E-01
2.3603E*01

6.2219E-02
8.2454E-01
6.2054E-02
•J.3631E-04
3.2947E^04 ,,
4.8759E-04
4.9425E-02

. 6.80046-06
1.9820E-19

.006*04 N/SU-M,

.90

MOVING SHOCK
1.0121E*03
5.9235E*01
8.2314E*00
l.7194E*02
l'.0471E»01
2.1979E»00
2.0758E*00
8.9170E-01 "
2. 5061 6* 01

3.6030E-02
7.7829E-01
8.5787E-02
7.1337E-04
J.8757E-04
6.1400E-04
4.8157E-02
1.6567E-05
3.0472E-18

US1 = 3.406*0* M/SEC
• XHE - .10

STANDING SHOCK
. 5.6061E«03

8.09*4E*01
3.0996E«01
2.6419E*02
1.2437E»01
2.2373E*00
2.23456*00
8.5522E-01
6.13156*00

MOLE FR ACT 1 CNS

1.5303E-01
6.4635E-01
1. $1-386-01
8.0257E-04

-, .1.1383E-03
2.5315E-03
4.4504E-02
2.4927E-04
2.3037E-13

-

REFLECTED SHOCK
8.84236*03
9.31956*01
4.04016*01
3.31*56*02
1.3593E»01
2.32*1E»00
2.3*85E»00

. 8.4416E-01
• 5. 8835E*00

1.9459E-01
5.6609E-01
1.9191E-01
5.0452E-04
1.1992E-03
3.1190E-03
4.18256-02
7.5605E-04
1.5091E-11

US! = 3.60E»04- M/SEC
XHE = .10

STANDING SHOCK
6.47996*03
8.64936*01
3.2538E*01
2.9737E*02
r.3017E»01
2.2935E«00
2.3025E*00
8'. 5090E-01
6 .32576*00

MOLE FRACTIONS

1.7808E-01
5.9803E-01
1.7606E-01

• 5.9103E-04
1.1174E-03
2.6886E-03 .
4.2987E-02
4.4491E-0*'
1.9113E-12

REFLECTED SHOCK
1.01186*04
9.9906E*Ol

. 4.1807E»01
• • 3.71566*02
' ' 1.4290E*01

2.3845E*00
2.42256*00

" 8.4375E-01
, 6.1415E*00

„„-

•2.1907E-01
5.1932E-01

• • 2.1586E-01
3.3818E-04

" 1.0970E-03
' 3.0332E-03

3.9998E-02
1.2804E-03
1.0753E-10

PI - 2.006*04 N/SO-M,
XH2 •

P
I
RHO
H.
A
S
Z
GAME
U

SPECIES

E-
H ".
H*
H2
H-
H2*
HE.
HE*
HE»»

PI - 2
XH2 «

P'.
T,"
RHO
H
A
s"
I-
GAME
U

SPECIES

E-
H .
H*.
H2,
H-
H2,»

HE|
HE*
HE**

.90

MOVING SHOCK
1.13116*03
6.2981E*01
8.4215E*00
1.91586*02
1.08936*01
2.24526*00
2.13266*00
8.B346E-01
2.6535E»01

1.1033E-01
7.3106E-01
1.1000E-01
5.5754E-04 .
4.3038E-04
7.2615E-04
4.6858E-02
3. 40586-05
6.9776E-17

.OOE*04 N/SO-M,

.90

MOVING SHOCK
1.2570E*03
6.6534E*01
8.61716*00

. 2.1231E*02
1.1317E*01
2.2925E*00

. 2.1924E*00
8.7808E-01
2.8016E*01

_

1.3462E-01
6.83856-01
1.3420E-01
4.4053E-0*
4.5837E-0*
8.2057E-04
4.5550E-02
6.2706E-05
6.46796-16

US1 - 3.80E*04 N/SEC
XH6 • .10

STANDING SHOCK
7.43786*03
9.22626*01
3.39866*01
3.32526*02
1.36306*01
2.34956*00
2.37156*00
8.43886-01
6.58576*00

HOLE. FRACTIONS

2.02126-01
5.5182E-01
1.9949E-01
4.2401E-04
.1.06006-03
2.73386-03
4.1404E-02
7.56186-04
1.34116-11

REFLECTED SHOCK
1.15586*0*
1.0733E*02
4.309*6*01
*. 1*7*6*02
1.5062E*01
2.44446*00
2.49896*00
8.458*6-01
6.44636*00

2. 42706-01
4.7448E-01
2.38776-01
2.16086-0*
9.82986-0*
2.82926-03
3.79326-02
2.08556-03
7.09866-10

US1 • 4.00E»04 M/S6C
XH6 • .10

STANDING SHOCK
8.48626*03
9.83996*01
3.53l2E*01
3.6973E»02
1.4286E»01
2.40516*00
2.44296*00
8.49006-01
6.84316*00

MOLE FRACTIONS

2.2519E-01
5.07676-01
2.2226E-01
2.9411E-0*
9.7763E-0*
2.6752E-03
3.9698E-02
1.2377E-03
8.40586-11

R6FL6CTEO SHOCK
1.3150E*04
1.15736*02
4.40686*01
4.61086*02
1.59386*01
2.50466*00
2.57856*00

• 8.51276-01
6.80716*00

2.65796-01
4.31016-01
2.60896-01
1.29816-0*
8.71566-0*
2.52136-03
3.553*6-02
3.24776-03
*.***3E-09
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TABLE I. -Continued

PI - 2
XH2 =

; * -> - .'
•p "• • •.
T - • • .:•

•RHO*
.-H' '•* ^

A> : '.
- .S . :• -....
. Z .

GAME-
U

SPECIES

r t- - :
'H ; • • ; • -
H*. ,; '

'H2. • - . • - .
H--- >"•; -

-H2* :'•
-,HF. •: . • •
•«£»:„• .
rtf **

PI = 2

•fH2 *

t • j- '
. I . : - ; ,

' f H O ~ >-
.H- ' • i.:

A • i-.r >•
.s • ', •<,
z - • — •

,GAME- X ~:
U

SPEC IE S

.£— .- - -
-h •• M-
'H* '•- .

H2 • • • - "
• H- -' ' ' • ' -
-.H2*-- '.
HE . i- •
HE* ' '
HE**

.OOE*04 N/SU-Mi

.9C

.MOVING SHOCK '
-• 1.36'*5E*03- '

• 6.99756*01
- ' •8.8065E*00-
. •2.34lOE»02'
.; 1.17476*01 ; '
.. 2.3400E*00 •
••.•2.254UE»00----

. : 8. 74666-01. .
2.94«7E»01

l.b659E-01
- 6.3T28E-01
. 1.5806E-01
: 3.4d73E-04
. 4.7241E-34

'•• d.9»83E-04
4.4243E-02 :

- l.OtOTE-04 '
4.5553E-15

.OOE*0» N/SU-M.

.90

MOVING SHOCK '
•1.52a7F*03
.7.33676*01 .

. 8.98356*00'
, 2.5696E»02 '
. 1. 21876*01'

•2 .38766*00 •
-i 2.31956*00.
, 8.7277E-01-

3.0980E*01

; 1.82076-01
• 5,91706-01
. 1.81426-01
• 2,74916-34 "

4,73716-04
' 4,47476-04

4,29406-02
'. 1,73376-04 •''

2,63846-14

• 'US1 = 4.20E*C4 M/SEC '
XHE = .10

STANDING SHOCK
-9.60116*03

1.0497E*02 •
3.63656*01. ' -

: 4.0877E»02
' .1.49926*01'

2.4604E«00
2.5152E»00

••• 8.5141E-01
7.1521E*00

HOLE FR ACT IONS

• 2.4729E-01
4.6564E-01

.' 2.4371E-01
• 1.962I6-.04.

' - 8 .8202E-04-
2.5162E-03

- 3.7811E-02
1.9477E-03
4.7751E-10

REFLECTED SHOCK
l.4891E*0"4
1.25376*02
4.46336*01

' 5.10806*02
1.6953E*Ol

••'. 2.5642E»00
'• 2.6612E»00

8.6146E-01
7.2411E»00

2.8826E-01
3.8903E-01
2.8214E-01
7.30176-05
7.7777E-04
2.1450E-03

- 3.2822E-02
- 4.7547E-03

2.6167E-08

• US1 = 4.40E*04 M/SEC - '
XHE = .10

STANDING SHOCK
1.0771E*04
1.12066*02
3.7143E*01
4.49666*02
1.57596*01

• 2.51426*00
' -2.58796*00

! 8.5637E-01
7.5069E*00

2.68J3E-01
4.2612E-01

• ' 2.6381E-01'
1.26156-34-
7.87556-04
2.2878E-03
3.5715E-02
2.9258E-03
2.4632E-09

REFLECTED SHOCK
1.6797E»04
1.3679E*02
4.46756*01
5.6473E»0'2
1.81716*01
2.62366*00
2.74876*00
8.7815E-01
7.7973E*00

.1053E-01

.4761E-01

.0300E-01

.7830E-'05

.0781E-O4
' ' .7339E-:03

2.9883E-;02
6.4983E-03
1.4859E-07

PI = 2
XH2 -

P
T
RHO
H
A
S
I •"
GAME
U

SPEC 1ES

E- '
H

• H*
H2
H- "

H2*
HE
HE*
HE**

PI =. 2
XH2 =•

P
T •"' •
KHO
H
A '
S
Z
GAME
U

. SPEC IE S

6-
h
H* '

'H2
H-
H2*. '
ME
HE*
HE**

.OOE*04 N/S8-M,

.90

MOVING SHOCK.
1.6744E*03 '
7.6757E»01 '
9.1424E*00
2.8088E*02
1.2639E*01
2.4355E*00
2.3861E*00
8.7221E-01 ''•
3.2459E*01

2.0492E-01
5.4738E-01
2.0414E-01
2.1484E-04
4.6366E-04
9.7758E-04
4.1639E-02
2.7008E-04
1.3239E-13

.OOE*04 N/SU-M,

.90

MOVING SHOCK
1.82636*03
8.0193E*01
9.2775E*00
3.0585E*02
1.3109E*01
2.48366*00
2.4547E*00
8.7292E-01
3.3929E*01

' 2.2713E-01
5.0436E-01
2.2618E-01
1.6567E-04

. 4.43T6E-04
4.8493E-04
4.0329E-02
4.-0928E-04
5.9928E-13

US1 - 4.60E*04 M/SEC
XHE » .10

STANDING ShOCK
1.1974E*04
1.1993E«02
3.7482E*01 '

,- 4.9221E*02
1. 66236*01
2.56836*00
2.66366*00
8.6499E-01
7.92746*00

MOLE FRACTIONS

2.BBUE-01
3.8767E-01
2.8326E-01
7.6851E-05
6.9965E-0*
1.9969E-03
3.3339E-02
4.2037E-03
1.2022E-08

REFLECTED SHOCK.
1.8851E»04
1.50346*02
4.4163E»01
6.2268E*02
1.96106*01
2.68126*00
2.83946*00
9.00936-01
8.45446*00

3.32196-01
3.07306-01
3.23286-01

.' 1.81896-05
6.62166-04
1.33636-03
2.69826-02
8. 23606-03
7.9411E-07

US1 « 4.806*04 M/SEC
XHE -, .10

STANDING SHOCK
' 1.3182E«04

1.28596*02
3.74C8E*01
5.36246*02
1.7590E«01
2.62076*00
2. '4026*00
8.78096-01
8.43116*00

MOLE FRACTIONS

3.08356-01
3.5119E-01
3.0161E-01
4.4880E-05
6.2740E-04
1.68386-03
3.0805E-02
5.6885F.-03
5.36656-08

REFLECTED SHOCK
2.1097E*04
1.67176*02
4.29766*01
6.86656*02
2.13456*01
2.73976*00
2.93666*00
9.2809E-01
9.34396*00

3.53986-01
2.66606-01
3.4376E-01
7.89666-06
6.28066-04
9.71946-04
2.41786-02
9.87016-03
4.25346-06
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TABLE I. -Continued

p. • 20 kN/ m

PI =• 2.
XH2 - .

P
T
RHQ .
H

• A " ' . .
•'•s . . . ' , .
' Z

. G A M E , '

. • * • • ' " • ' '

SPECIES

6-
- H. .
' H*

H2 " ' ' .
;H- "' ' :

H2» . . ••"•
' H E ' : • ' • • • • •
.,H6»
• H6»*;; •

PI = 2.
XH2 ' .

P .
' T "* '

;;RHO'' ' '•':
'H
-A ' "'"
••s,

••i • ' " ' -
GAME'
u :.

SP EC IE S

6-
H
H* •' '

'H2
•H- '
H2* "

' H6 ' '
HE* ":

HE**

OOE*C4 N/SO-M,
9 0 . . .

MOVING SHOCK
1.9843E*03
8.3715E*'Ol-
9.3878E*00 , '
3.31876*02 '
l.3599E*01
2.53176*00
2.5249E*00 .

.8.7490E-01 ,
.; 3.5393E*Ol ' 7

2.48606-01 '
4. 6 28 4E -01^,.
2.47446—01 ̂ . '
1.25716-04
«..1590E-C4~
->. 70326-04
3.89986-02:';
6.0732E-04/
2.5098E rt2

OOE*04 N/SC-M,
90

MOVING SHOCK
2. 14346*03

' 8.7366E»0(' :
9.47016*00
3.5894E*02 '
1. 41 156*01

V2.57986*0p .
2 • 5966E* 30
8.7819E-01

: 3. 68466* 01 .'.I

2.693i'E-J'l
4.22896-T1
2.67876-31

. 9. 35196-35'
3.81976-04

' 9.35146-04
3.7624E-02
J.B716E.-U4
9.94046-12

USl = 5.006*04 M/SEC
XHE = .10, j

STANDING SHOCK
1.4408E*04
'1.38296*02 '
3.6973E»01

' 5.8193E«02,
1.8688EKH
2.6715E*00

',' 2.8180E«00'
. 8.9618E-.01
' 8.9621E*pO '.

MOLF FRACTIONS

3.2715E-01
3.16306-01
3.19096-01-
2.50596-05
5.7179E-04
1.3738E-03

' '~ 2.8226E-02
. !• 7.26C9E-03:,

2.2317E-07

REFLECTED SHOCK
2.3487E*04
1.86966*02
4.14226*01
7.55376*02
2.3255E*01
2.7957E*00
3.03286*00

.': 9.53736-01
1.03526*01

3.7420E-01
2.2875E-01
3.6279E-01
3.3088E-06
5.9524E-04
6.8667E-04
2.1673E-02
1.1279E-02
2.0682E-05

USl - 5.20E*04 M/SEC
XHE = .10

STANDING SHOCK -
, 1.5571E*04

'1.4904E*02
".'• '3.6072E*Cl „

6.2864E*02
l.9912E*01'

. 2.7204E»00
•" 2.8963E»00 • '"
. 9.1854E-01

• 9.6564E»00.

MOLE FRACTIONS

3.45106-01
2.8297E-01

. ' 3.35776-01 ..
1.3461E-05 .
5.2810E-04
1.0868E-03
2.5752F-02

.8.7730E-03
8.5377E-07

REFLECTED SHOCK
.. .-2.59896*04

2.08836*02
3. 48846*01

, 8.28476*02
2.51876VQ1

- 2.8470£*00
3.1204E»00
9.73536-01

' 1.14486*01

1. 96296-01
3.7902E-01
1.4423E-06
5.57C9E-04
4.8838E-04
1.94986-02
1.2465E-02
8.41866-^05

PI « 2.00E*04 N/SU-H,
XH2 =

P ..
, T -

KHO
H
A •
S , - . . . .
I • ,'•

• GAME
U .. . .

SPEC IE S

E-
.H
H*

'H2 • ' .:...
•HT • •
H2*
HE
HE* -
HE** ,

PI •= 2
XH2 -

: P
. T , .

.RHO

,H • •
.» . . ' . .

•s, •• •
i
GAME
U

SPEC IES

E-
h •• .

.M*
H2
H-
H2«.

HE • ..
HE*,.
HE**

.90 . :

MOVING SHOCK
2.31826*03
9.11926*01
9.5225E*00
3.8705E*02 .
1.4660E*01

.2.62776*00" .'
. 2.6696E*00

8.8286E-01
3.8288E*01.

2.8924E-01
3.8459E-01

. 2.8742E-01
6.7994E-05
3.4400E-04
8.8161E-04
3.61T9E-02'
1.27976-03
3. 78196-11

.OOE*04 N/SQ-M,

.90

MOVING SHOCK
2.4937E*03
9.5240E*01
9.54356*00 .
4.16196*02
1.52416*01 ^
2.6755E*00
2.7436E*00
8.8897E-01
3. 9716 E» 01

3.0833E-01
3.48056-01
3.Q600E-01
4.8171E-05

• 3. 04066-0*
' S.12TBE-0*

3.46246-02
1.8250E-03
1.3975E-10

USl - 5.406*04 N/SEC
XHE >• .10

STANDING SHOCK
1.6673E»04
1.60926*02

. 3.48366*01
6.76416*02'
2.1246E«01
2.7673E»00
2.97426*00
9.43086-01
1.0458E«Ol

MOLE FRACT IONS

3.62016-01
2.51516-01

. 3.5151E-01
7.02616-06
4.9177E-0*
8.39JOE-04.
2.34HE-02

. 1.01456-02
3.01966-06

• ••- .

REFLECTED SHOCK
". 2.8596E*04

2.33*OE»02
3.82486*01

, 9.06466*02
2.7178E«01
2.8972E»00
3.20326*00
9.8796E-01
1.2656E*01

4.07206-01
1.4750E-01
3.9322E-01
6.4223E-07
5. 06656-04

... 3.4752E-0*
1.T384E-02
1.3533E-02
3.0192E-04

USl • 5.606*04 M/SEC
• XHE • .10

STANDING SHOCK
1.77156*04
1.7392E«02
3.33986*01
7.2527E*02
2.2651E»01

. 2.8121E*00
3.0497E*00
9.6732E-01

. . 1. 1331E»01

HOLE FRACT IONS

3.77436-01
2.2241E-01
3.6607E-01
3.6245E-06
4.5M4E-04
6.3802E-04
2.14216-02

. 1.13S«E-02
9.8366E-06

REFLECTED SHOCK
, 3.12186*04

2.58686*02
3.6849E*01
9.87316*02
2.9042E*01
2.94306*00
3.27506*00
9. 95606-01
1.38506*01

4.20116-01
1.4440E-01
4.0424E-01
3.1464E-07
4.5406E-04
2.56366-04
1.53366-02
1.4328E-02
8.70016-04
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TABLE!. -Continued

p. -20kN/m

PI * Z
XH2 .»

P
T
RHO
H
A
S
2
CAME
U

SPEC IE S

E-
H
H»
H2
H-
H2»
HE
HE»
HE**

PI = 2
XH2 i

f .
T
RHO
.H
A
S
I
GAME
U

SPECIES

E-
H
H*
H2
H- . •
H2*
HE
HE*
HE»»

.OOE+04 N/SO-M,

.90

MOVING SHOCK
2.67456*03
9.9587E*01
9.5276E*00
4.4637E*02
1.5865E»Ol
2.7232E»03
2.81876*00
8.9668E-01
*.1128E*01

3.2670E-01
3.1315E-01
3.2365E-01
3.3065E-05
2.6379E-04
7.3156E-04
1.2901E-02
2.5763E-03
5.0903E-10

.OOE*04 N/Sil-M,

.90

MOVING SHOCK
2.8604E»03
1.0426E»02
9.4blie»00
4.7756E*02
1.653*6*01 .
2.7702E»00
2.8938E»00
9.0609E-01
*. 25226*01

3.4408E-01
2.B038E-01
3.4009E-OJ
2.2029E-05
2.255*E-0*
6.43486-0*
3.0979E-0?
3.5783E-03
1.8129E-09

US1 ° 5.80E*
XHE ° .10

STANDING SHOCK
1.8657E«0*
l.8T70E»02
3.1851E»01
7.7*91E*02

' 2.«071E»01
2.85«AE*00
3.1208E»CO
9.8920E-01
1.2297E»OI

MOLE FR AC T IONS

3.9166E-01
1.9628E-01
3.7912E-01
1.8913E-06
*i237«E-0*
4.8318E-04
1.9590E-02
1.2*25E-02
2.8915E-05

04 M/SEC

REFLECTED SHOCK
3.3779E*0*
2.84136*02
3.56076*01
1.07006*03
3.0777E»0'1
2.98556*00
3.3388E»00
9.98*8E-01
l.*980E*01

4.3112E-01
.2579E-01
.12536-01
.6832E-07
.0285E-0*
.9557E-04
.3199E-02
.4705E-02

2.0467E-03

US1 - 6.00E»0* M/SEC
XHE - .1C

STANDING SHOCK
1.9507E»<H
2.0261E«02
3.0189E»01
8.253CE»02
2.5S29E»01
2.8963E<00
3.1892E»00
1.0086E»00
1.33356*01

MOLE FRACTIONS

«.. 0*616-01
1.7223E-01
3.9106E-01
9.8479E-07
3.855SE-M
3.62726-0*
1.78626-02
1.3*1*6-02
7.9626E-05

REFLECTED SHOCK
3.6290E»0*
3.09656*02
3.**98E*01
1.15516*03
3.2*266*01
3.02605*00
3.3972E»00
9.9952E-01
1.60906*01

*.*087E-01
1.106*E-Ol
*. 185*6-01
9.69276-08
3.55696-0*
1.535*E-0*
1.09216-02
l.**97E-02
*.Ol75Er03

PI » 2
XH2 >

P
T
RHO
H
A
S
Z
GAME
U

SPEC IES

E-
H
H*
H2
H-
H2»
HE
HE*
HE»»

PI " 2
XH2 >

P
T
RHO
H
A
S
I
GAME
U

e Off tec3rcl lea

E- .
H
H*
H2
H-
H2»
HE
HE*
HE»»

.OOE»0* N/SU-M,

.90

MOVING SHOCK
3.0515E»03
1.09266*02
9.*128E»00
5.0977E*02
1.72*56*01
2.81586*00
2.9«72E»00
9.1737E-01
*.3900E*01

3.602*E-01
2.S027E-01
3.5503E-01
l.*313E-05
1.9126E-0*
5.5453E-0*
2.8852E-02
*.8*95E-03
6.22566-09

.OOE»0* N/SU-M,

.90

MOVING SHOCK
3.2*716*03
1.1*766*02
9.30*9E*00
5.42986*02
1.80296*01
2.86116*00
3.0*07E»00
9.3U2E-01
*.5255E»01

3.7562E-01
2.2197E-01
3.6889E-01
8.9432E-06
1.6066E-04
*.6566E-0*
2.6*4*6-02
6.*23»6-03
2.117*6-08

US 1 - 6.20E«0* M/seC
XHE - .10

STANDING SHOCK
2.0296E»0*
2.17*56*02
2.87316*01
8.76616*02
2.6886E*Ol
2.93396*00
3.2*876*00
1.0233E*«0
l.**03E«01

HOLE FR ACT ICNS

*. 15*26-01
1. 52316-01
*.0086E-01
5.**97E-07
3.495TE-0*
2.7852E-0*
1.63*26-02
l.*2*9E-02
1.9113E-0*

REFLECTED SHOCK
3.8740E»04
3.35006*02
3.3506E»01
1.2*206*03
3.*030E»01
3.06*3E*00
3.45136*00
1.0016E*00
1.71*66*01

4.4961E-01
9.822*E-02
4.2276E-01
5.95126-08
3.1376E-04
1.2367E-0*
8.6235E-03
1.3660E-02
6. 69116-03

US1 - 6.*OE»0* M/SEC
XHE - .10

STANDING SHOCK
2.09936*0*
2.3311E*02
2.72*66*01
9. 2880E*02
2.8235E»01
2.971*6*00
3.30516*00
1.03*76*00
1.54676*01

HOLE FRACT IONS

4.25356-01
1.34266-01
4.09596-01
3.0487E-07
3.U72E-0*
2.13746-O4
1.48276-02
t. 49986-02
*.3029E-04

REFLECTED SHOCK
*.0993E*0*
3.60106*02
3.25116*01
1.329*6*03
3.5623E»01
3.10106*00
3.50166*00
1.006*6*00
1.81066*01

*.57*9E-01
8.770*6-02
4.25876-01
3.82236-08
2.75446-04
1.O128E-0*
6.49326-03
1.2342E-02
9.7239E-03



TABLE I. -Continued

p, • 20 kN/ m2

PI - 2
XH2 •

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H*
H2
H-
H2*
HE
HE*
HE**

PI = 2
XH2 *

P
T
RHO
H
A
S
i
GAME
U

E-
H
H*
H2
H-
H2*
HE
HE*
HE»»

.006*04 N/SQ-M,

.90

MOVING SHOCK
3.44676*03
1.20866*02
9.1602E*00
5.77186*02
1.88986*01
2.905TE*00
3.11336*00
9.4910E-01
4.6583E*01

3.9009E-01
1.9567E-01
3.81596-01
5.3729E-06
1.3448E-04
3.8112E-04
2.3868E-02
8.2529E-03
7.0807E-08

.006*04 N/SQ-M,

.90

MOVING SHOCK
3.6501E*03
1.2761E*02
8.98526*00
6.1234E*02
1.98606*01
2.94906*00
3.18356*00
9.7095E-01
4.78816*01

4.034BE-01
1.7162E-01
3.9307E-01
3.1154E-06
1.1299E-04
3.0466E-04
2.U95E-02
1.02166-02
2.3000E-07

US1 * 6.606*04 M/SEC
XHE ' .10

STANDING SHOCK
2.16046*04
2.49046*02
2.58416*01
9.81926*02
2.95186*01
3.00766*00
3.35696*00
1.04226*00
1.65066*01

MOLE FRACTIONS

4.3417E-01
1.18666-01
4.1693E-01
1.7639E-07
2.7536E-0*
1.65856-04
1.3329E-02
1.5575E-02
8.8482E-04

REFLECTED SHOCK
4.30906*04
3.8572E*02
3.14836*01
1.41936*03
3.7250E»01.
3.1366E*00
3.54846*00
1.01386*00
1.90866*01

4.64636-01
7.83956-02
4.2847E-01
2.51136-08
2.39666-04
8.35446-05
4.6552E-03
1.0744E-02
1.2783E-02

US1 - 6.806*04 M/SEC
XHE - .10

STANDING SHOCK
2.2141E«04
2.65186*02
2.45216*01
1.03606*03
3. 0736E+C1
3.04306*00
3.40496*00
1.04636*00
1.75016*01

MULE FR ACT IONS

4.4212E-01
1.0515E-01
4.2299E-01
1.0533E-07
2.4150E-04
1.30116-04
1.18026-02
1.58976-02
1. 6694 E- 03

REFLECTED SHOCK
4.49896*04
4.1181E*02
3.04276*01
1.51066*03
3.88846*01
3.1707E»00
3.59056*00
1.02266*00
2.00366*01

4.7089E-01
7.0113E-02
4.3087E-01
1.6J026-08
2.0670E-04
6.9310E-05
3.21616-03
9.1120E-03
1.5523E-02

PI • 2.
XH2 • .

P
T
RHO
H
A
S
Z
GAME
U

SPECIES

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

OOE»04 N/SQ-M.
90

MOVING SHOCK
3.8569E»03
l.3504E»02
8.78836*00
6.48466*02
2.09146*01
2.99036*00
3.24996*00
9. 9661 E- 01
4.91506*01

4.1560E-01
1.4998E-01
4.03316-01
1.7550E-06
9.5949E-05
2.387SE-04
1.86186-02
1.21526-02
7.1779E-OT

US1 « 7.00E»04 M/SEC
XHE - .10

STANDING SHOCK
2.25926*04
2.81066*02
2.33046*01
1.09086*03
3.18736*01
3.07696*00
3.44916*00
1.0480E*00
1.84916*01

MOLE FRACTIONS

*.*92»E-Ol
9.36916-02
4.27166-01
6.55286-08
2.1135E-04
1.03696-04
1.0263E-02
1. 58136-02
2.8570E-03

REFLECTED SHOCK
4.6758E*0*
4.3935E»02
2.9330E*01
1.6052E*03
4.0558E*01
3.2043E*00
3.6286E*00
1.0318E»00
2.1055E»01

.

4.7643E-01
6.2494E-02
4.3328E-01
1.1264E-08
1.7595E-04
5.7429E-05
2.1400E-03
7.5674E-03
1.T8S2E-OZ
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TABLE I. - Continued

•.50kN/m'

PI - 5.
XH2 3 .

. . .
P .
T .
R'HO.'.
H.'.
A
s :.
Z :
GAME

U

c per iceAr c\, .1 C i

E-
h
H* .
H2
H- . -- -. • •
H2* v
HE- -
ME* •:-
HE**.,- .

PI * 5.
XH2 =

. -»••«« - ..I ;

P
T' ,
RHO
H :
A •
S: -.• ..--
L . . "
GAME .
U-

SPEC I E S •

E-
K -• • . •
h*
HZ •
H- ' . ' '
H2* . -'• .
HE • : • :
HE* ' '
HE** '

,OGc»04 N/Su-N,
,»0

MOVING SHOCK
1.1614E*01.~.
2.93d8E»00
3.9506E*00
3.0049E*00 . .
l.7084E*00

. 1.07*36*00.
1.0000E*00

~9.9311b-01
2.367SE»00

J.6197E-65
3.8384E-11
3.6285E-21
•i.OOCOE-Ol

- f .42046-72
- 6.0S12E-20
. i.OOOOE-01

1.0326E-71
0.

OOE*04 N/SO-M,
90

MOVING SHOCK
1.8291E*01
4.044SE*00
<t.5218c*00
4. 1«31E»OC
1.9904E»00 •
1.11476*00. s
:.OOODE*OO
9.7949E-01
3.0855E*00

, 2.1103E-43
8.498dE-08-
l.B5aOE-20
9.COOOE-01
3.6471.E-48 v
4.7861E-20

. l.OOOOE-01
S.SI218E-59
).

US 1 ' 4.COE*03 M/SEC
XHE •= .10

STANDING SHOCK
2.4318E*01
3.6689E*00 -
6.6291E*JO
3.7780E*00
1.90066*00
1.0767E*00
1.000CE*00
9.8453E-01
1.4074E»CO

. MOLE FR ACT ION S

1.8673E-45
4.5968E-09
1.1720E-20
9.00COE-01
2.9889E-50
5.4721E-20
l.OOOOE-01
2.3426E-60
0.

US1 = 5.COE*
XHE = .10

STANDING SHOCK
4.8621E*01
5.4076E*00
8.9895E*00
5.7021E»00

.2.2806E*03
1.12046*00
1.0000E*00
9.6177E-01
1.549CE»00

MCLE^ ' fRACT IONS

4.3667E-27
1.388CE-OS
2.8092E-20

.8.9999E-C1
'2.7371E-30
3.8349E-20

. 9.S999E-02
1.7656E-49
0.

REFLECTED SHOCK
5.S*75E*01
5.1971E*00
1.1444E»Ol
S.4624E*00
2.23876*00
1.09936*00
1.0000E*00
9.6436E-01
1.24946*00

2.1547E-29
6.12236-06
2.*35*E-20
8.9999E-01
1.1494E-32
4.2087E-20
1.00006-01
7.6366E-51
0.

03 M/SEC

REFLECTED SHOCK
l.0694E*02
7.3955E*00
1.44SSE*OV
8.0639E*00
2.6337E*00
1.1470E*CO
1.0004E*00
9.3754E-01
1.40546*00

2.3026E-18
8.08066-0*
2.5016E-18
8.9923E-01
1.2602E-19
1.3939E-19
9.9960E-02
3.1218E-38
0.

PI = 5.
XH2 = .

P
T
RHO
H
A - - .
S - ' -
Z
GAME
U

SPECIES

E- : . ;
H
H* :

H2 •
H-

h2*
HE '
HE*
HE**

006*04 N/SU-N
90

MOVING SHOCK
2.6S49E*01
5.3400E»00
4.9718E»00
5.62506*00
2.2671E*OJ
1.1536E*00
1.00006*00
9.0252E-01
3.79936*00,

__.

1.5547E-26
1.4261E-OS
3.i377E-20
8.9999E-C1-
d.6251E-30

. 3.4363E-20
9.99996-02
4.8469E-50
0.

PI = 5iOOE*04 N/SO-M
XH2 = .

P'
T.
RHO
H

•A
S
Z
GAME
U

SPECIES

E-
ri
H*
M2
H-
M2»
HE
HE*
HE**

90

MOVING SHOCK
.-3.6399E*01

6.79316*00
S. 35716*00
7.3316E*00
2.5323E*00
.1.1910E»00
1.0002E*00
9.4375E-01
4.51216*00 '

2.1691E-19
4.65366-04
1.4702E-19
8.9956E-01
5.0056E-22
1.3582E-19
9.9977E-02
8.0737E-42
0.

, US1 - 6.006*03 M/SEC
-_XH6 - .10

STANDING ShOCK
• 8.30786*01

7.42126*00
1.1190E»01

• . 8.09916*00
. 2.6366E*00
. 1.1631E*00

. 1.00056*00.
9. 36286-01

'. 1.68406*00

- M O L E FRACTIONS

1.6067E-17
. 9.6101E-0*

9.0435E-18
- 8.9909Er01

- "7.3812E-20
7.16346-18

. 9.9952E-02
5.9510E-39
0.

, US1 = 7.00E*
, XHE « .10

STANDING SHOCK
1.29766*02
9.52386*00
1.35456*01
1.0997E*01
2.93126*00
1.20446*00
1.00596*00
8.9686E-01
.1.7820E»00

— MOLE FR ACT t ONS

1.86086-13
1.16986-02

.- 1.2423E-13
. . 8.88896-01

4.9139E-15
6.675SE-1*
9.94156-02
7.7214E-32
0.

REFLECTED SHOCK
.68836*02
.66376*00
.73666*01
.1176E*O1
.95356*00
. 1923E»00
.00596*00
.9738E-01

. .52496*00

_ _

2.67536-13
1.17936-02
1.73956-13
8.8S80E-01

• . 8.8483E-15
1.0243E-13
9.94106-02
3.5201E-31
0.

03 M/SEC

REFLECTED SHOCK
,.2.*509E*02

1.1630E»01
2.0566E»01
1.47366*01
3.21686*00
1.2362E»00

, 1.02476*00
8.68286-01
1.59086*00

5.41426-11
4.8241E-02
3.8424E-11

• 8.5417E-01
4.0322E-12
1.9T50E-11
9.75886-02
2.8583E-26
4.8525E-91
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TABLE I. -Continued

• 50 kN/ m'

PI = 5
XH2 =•

P
I
RHQ
H'
A
S
'L ' "
GAME
U

SPEC 1 E S

E-
H ' '
H*
Hi
H-
H2*
HE
HE* '
HE**

PI * 5
XH2 =

f
T

'RHO

H
A
S
I
GAME
u .-

SPECIES

E-
h
h*
H2
H- - .
H2» '
HE
HE*
HE**

.006*0* N/SO-M

.90

MUV1NG SHOCK
4.79496*01
6.32406*00 '
5.746TE*00
9.3086c*00
2.76146*00
1.22666*00
1.0024E*00
9.13876-01
5.2363E*00

2.8761E-15
4.811*6-03
2.0224E-15
d.9543£-01
2.3984E-17'
d. 77736-16

' 9.9759E-02
2.77016-35
->.

.006*0* N/SO-M

.9C

MCVING SHOCK
6.1372t»01
9.7576E»00
6.22256*00
1.15646*01
2.9*576*00
1.261*6*00
1.01086*00
8.79806-01
5.98526*03

T. 52316-13
2.1326E-02

. S.7115E-13
8.7974E-01
l.575iE-14
1.9692E-13
J.8934E-02

. 1.424CF-30
3.

i US1 * 8.00E»03 M/SEC
XHE > .10

STANDING SHOCK
l.9352E*02
1.1*326*01
1.6527E*01
l.**53E*01
3.1865E*00
1.2*58E*OC
1.02*26*00
8.6718E-01
1.81706*00

HHI P FBAfTi r iMCHULC rK Al> 1 iUrl^

*.0278E-11
*. 73076-02
2.9209E-11
8.55C«E-OI

"" "2.5537E-12
1. 36236-11
9.7635E-02
1.76846-26
0.

REFLECTED SHOCK
3.40556*02
1.3334E*01
2.41446*01
1.881*6*01
3.48016*00
1.28076*00
1.05796*00
8.5861E-01
1.63686*00

1.4419E-09
1.09426-01
1.0883E-09
7.96O5E-01
1.7551E-10
5.2905E-10
9.4529E-02
4.58186-23
2.7783E-80

, USl = 9.00E*03 M/SEC
XHE = .10

STANDING SHOCK
2.79*66*02
1.3117E*01
2.01576*01
1.8*786*01
3.4*726*00
1.2881E*00
1.05696*00
8.57086-01
1.84606*00

~ HOLE FRACT IONS

I.US5E-09
1.07766-01
8.5499E-10
7.97636-01
1.1921E-10
3.837CE-10
9.46126-02
2.49996-23
5.16C3E-83

REFLECTED SHOCK
4.6586E*02
l.*940E»01
2.82*56*01
2.352*6*01
3.76536*00
1.3268E*00
1.10*06*00
8.59576-01
t.6917E*00

.5292E-08

.88*1E-01
.21536-08
.21016-01
.61856-09
.7573E-09
.0579E-02
.0470E-20
.32076-73

PI - 5
XH2 •

P
f
RHU
H
A
S
i
GAM 6
U

SPEC I E S

t-
H
H*
H2
H-
H2»
HE
H6*
HE**

PI = 5
XH2 -

P
T
RHO
H
A
S
I
GAME
U

SPECIES

ET
H
H*

H2
HT
H2»
HE
HE*
HE**

.006*0* N/SQ-M,

.90

MOVING SHOCK
7.67166*01
1.09956*01
6.78786*00
1.4096E*01

• 3.1151E*00
1.2963E»00
1.0279E*00
8.5858E-01
6.7558E»00

2.4719E-11
5.*306E-02
1.950*6-11
d. 484 16-01
8.6369E-13'
6.0779E-12

. 9.7285E-02
1.8421E-27
0.

.OOE*04 N/Sg-M,

.90

MOVING SHOCK
9.369*E*01
l.2070E*01
7.3861E*00
1.69016*01
3.28566*00
1.33216*00
1.05326*00
8.4918E-01
7.53506*00

2.8600E-10
1.0106E-01
2.3246E-10
8.0399E-01
1.43046-11
6.7844E-11
9.4947E-02
4.17126-25
*. 7*756-89

USl - l.COE»0* M/SEC
XHE - .10

STANDING SHOCK
3.9249E*02
l.*688E*01
2.4252E*01
2. 3071E*C1
3.T2S9E«00
1.33206*00
1.1019E*00
8.57766-01
1.8883E*00

HOLE FR ACT IONS

1.189SE-08
1.849CE-01

- 9.*933E-09
7.2434E-01
1.8159E-09
4.2172E-09
9.0755E-02
*.9407E-21
5.1184E-7*

USl » 1.106*
XHE « .10

STANDING SHOCK
5.33326*02
1.6211E«01
2.8437E*C1
2.81976*01
4.02S5E*00
1.377*E*00
1^15696*00
8.6404E-01
1.9S39E*00

HOLE FRAC T ION S

7.3762E-08
2. 71246-01
6.12876-08
6.4232E-01
1.4567E-08
2.7043E-08
8.64386-02
3.1820E-19
6.3107E-68

REFLECTED SHOCK
6.2928E*02
1. 654 OE »01
3.27506*01
2.8908E*01
4.0804E*00
1.3746E»00
1.16186*00
8.66SOE-01

• 1.7615E*00

9. 74196-08
2.7846E-01
8.09446-08
6.35466-01
2.13916-08
3.7866E-08
8.6077E-02
6.9210E-19
1.8244E-67

04 M/SEC-

REFLECTED SHOCK
8.33696*02
l.8192E»Ol
3.72516*01
3.49936*01
4.4317E»00
1.42436*00
1.23026*00
8.7754E-01
1.86096*00

4.5914E-07
3.74316-01
3. 97 286-07
5. 44416-01
1.2063E-07
1.8249E-07
8.12856-02
2.4578E-17
9.72596-62
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TABLE I. -Continued

PI - S
XH2- '=

' :. f' '. - ' " .

'P:.*~~' " • '"
f ••'•••.'-

i'RHO*" '' "rM • >- •' •'
'-A "

'•&' ' ' '
'1 ' ' ' •
'GAME '••'
u

SP^EC IES

•H» ' : •
;H2 .,;,._,.

'•H2*"V;"r' •
i:
HE '* ̂  '• " '"•
-HE*':*4*'

HE»*

Pi = -5
AH2 «

'F^>S'C*»

;:P. • • ' * • '
'Tr-1 ' ' ':
"-RHQ. ̂  - :

. H: .
' 'A.''. .-
'$;. •'* . ;-

fGAME . : .
u".

SPEC IES

E-.-' • '"-

K* ; ' - - •:
HZ v -••; '
H- <*'-.'. *-.

HE-4-- ' '
,HE»; /. ,

.006*04 N/SO-H.

.90 :

MOVING SHOCK
1.12866*02 "
1.30386*01 •'

• • 7.9748EVOO-
1.9975E»0!
3.46116*00 '

" 1.36906*00
' 1. 08556+00
8.4647E-01 '
8.3173E*00

' i.7878E-09'
1.57516-01
1.4882E-04

- 7.5036E-01
r 1.1561E-10 '

4.1518E-10
V.2124E-02 •'
2.2839E-23
2.11536-82

,03E»04 N/SO-Mt

.90' '

•M'CV ING 'SHOCK ''•••'
. ̂ 1 . 3347E*Oi
-l.3939E»01

.,8.5207E»00
2.33126*0;-
3. 6434E*CO -
l.4072E»00 '
1.1238E»CO -
8.47456-01
9.09186*00

- /. 73626-09
2.2025E-01
6.5798E-09-
4.9076,£-OV ^ -

3 6.06776-10 . .•••
>' 1.7632E-09

3.8987E-OZ •
: 6.1846E-22

1.60V4E-7K-

US1 = 1.20E»0* M/SEC
XHE ° .10

STANDING SHOCK
""' 7.00526*02

1.7733E«Ol
3.23666*01

" 3.3830E»C1
4.3489E*00
1.42416*00
•1.22056*00
8.7384E-01
2.05486*00

MOLE FR ACT IONS

3.2864E-07
3.61396-01
2.8351E-07

• ' 5.5668E-01
' 7.7858E-08

1.23186-07
6. 19316-02
1.0162E-17
i. 70246-62

REFLECTED SHOCK
1.0795E*03
1.99416*01
4.13826*01
4.1771E»01
4.8243E»00
1.4755E*00
1.3C83E*00
8.92146-01
1.98436*00

1.7723E-06
4.7124E-01
1.S898E-06
4.52326-01

' ' 5.2458E-OT
7.07106-07
7.6438E-02
5.7141E-16
3.66626-56

: US1 = 1.30E»04 M/SEC '
XHE = .10

STANDING SHOCK
8.92486*02
1.92906*01

. 3.58256*01
3.9943E«01 ' '
4.6993E«00
1.47186*00
1.29146*00
8.8642E-01
2.16646*00

MOLE FR AC T I QNS

1.17676-06
. 4.5135E-01

1.0483E-06
4.UZ2E-01

' 3.1476E-07 •
. ' 4.43226-07
. - 7.7433E-02

1.929EE-1*
1.54316-57

REFLECTED SHOCK
1.36396*03
2.18356*01

. • • 4.48046*01
4.92256*01
5.2646E*00
1.52786*00

: 1.39416*00
9. 104 5E -01
2.13496*00

5.98596-06
5.6540E-01
5.5366E-06
3.62.85E-QI
1.8859E-06
2.3352E-C6
7.1729E-02
9.9459E-15
4.3622E-51

PI * 5.006*04 N/SO-H.
XH2 = .90

US1 - 1.406*04 M/SEC
XHE - .10

p
.T
KHO
H '
A
S
I _
GAME
U

SPECIES

E-
H
H»
h2 ^
M-
H2»
HE
HE» '
KE»»

,.Pl - 5
XH2 =

P •
T
RHO
H
A'
S •
i
GAME
U

SPt C IE S

E-
h .
M»
h2
M^
H2»
HE
HE»
HE»»

MOVING SHOCK
1.5573E*02
1.4801E»01
9.01256*00
2.6915E*01
3.8340E»00
1.4465E»00
1.16746*00
8.5072E-01
9.86146*00

2.61946-08
2.86816-01
2.27126-08
6.27536-01
2.3787E-09
5.8609E-09
S. 56606-02
9.3236E-21
6.4213E-7*

.JOE*0* N/SU-M,

.90

MOVING SHOCK
•'l.7962E»02

1.564«E»01
9.4*15E»00
3.0782E*01
4.0346E»00
1.48686*00
1.21606*00
8.55606-01
l.0625E»01

7.5100E-08
J.5523E-01
6.6286E-08
5.62S36-OL
7.62866-09
1.6443E-08
<i. 22396-02
•J.6554E-20
9.8247E-70

STANDING SHOCK
1.1056E*03
2.0922E*01
3.8617E»C1
4.6523E«01
5.0810E»00
1.5200E*00
1.3684E»00
9.0174E-01
2.30716*00

MOLE FRACTIONS

3.6541E-06
5.38386-01
3.34986-06

. 3.88536-01
1.04776-06
1.35206-06

' 7.3080E-02
2.7669E-1S
3.7662E-53

REFLECTED SHOCK
1.6870E»03
2.3971E»01
4.7351E»01
5.7407E»01
5.76706*00
1.58086*00
1.48636*00
9.33486-01
2.31746*00

1.87916-05
6.5436E-01
1.78156-05
2.7831E-01
5.9613E-06
6.9369E-06
6.7279E-02
1.46816-13
1.07826-46

US1 - 1.506*04 M/SEC
XHE ' .10

STANDING SHCCK
1.3364E*03 .
2.2678E*01
4.06476*01
5.3556E*01
5.50046*00
1.56836*00
1.44986*00
9.2020E-01
2.47426*00

MOLE FRACT I ONS

1.03176-05
6.2043E-01
9.68556-06
3.10566-01
3.025!E-06
3.6570E-06
6.8977E-02
3.1475E-14
3.46746-49

REFLECTED SHOCK
2.04856*03
2.64976*01
4.8866E»01
6.63916*01
6.35376*00
1.6341E + 00
1.58216*00
9.62986-01
2.54366*00

5.7814E-05
7.3S68E-01
5.5822E-05
2.00966-01

• 1. 73626-05
1.93546-05
6.3206E-02
2.0857E-12
2.4007E-42
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TABLE I. - Continued

PI = 5
XH2 =

P
T
RHO
H
A
S
z
GAME
U

SPEC IES

E-
H
H»
H2
H-
H2*.
HE
HE*
HE**

PI = 5
XH2 =

P
T
RHO
H
A
S
Z
GAME
U

SPECIES

t-
h
H*
H2
H- .
H2»
HE
HE*
HE**

.006*04 N/SQ-M

.90

MOVING SHOCK
2.05156*02
l.6489E»01
9.8033E*00
J.*91*E*01
4.2467t*00
1.5281E*00
1.2690E»00
8.6182E-01
1.138*E*01

1.92456-07
*.2*02E-01
1.727BE-07 '
4.9718E-01
2.12476-08
4.0912E-08
7.8799E-02
3.32676-19
1.2279F-66

.006*04 N/SU-M

.90

MOVING SHOCK
2.3215E*Oi
1.73466*01
1.00926*01
3.93066*01
4.*719E*00
1.57026*00
1.32626*00
8.69316-01
1.21326*01

.

4.5J38E-07
4.91956-01
4.U62E-07
4.32656-01
5.2967E-08
9.272*6-08
7.5403E-02
5.80956-18
l.5(,13E-63

i USl - 1.60E*04 M/SEC
XHE = .10

STANDING SHOCK
1.58076*03
2.46286*01
4.18506*01
6.1035E«01
5.967CE*00
1.61646*00
1.5337E*00
9.4267E-01
2.6727E»00

~~ MOLE FRACT I ONS

2.7621E-05
6.9584E-01
2.6424E-05
2.3888E-01
7.90C4E-06
9.0967E-06
6.5203E-02
3.1836E-13
1.9097E-*5

, USl = 1.70E*
XHE - .10

STANDING SHOCK
. 1.82966*03

2.68536*01
4.2145E*01
6.8896E»01
6.48976*00
1.66366*00
1.6166E*00
9.7016E-01
2.90916*00

- MOLE FRACTIONS

7.20SCE-05
7.6261E-01
6.9924E-05
1.75356-01

•1.9103E-05
2.1268E-05
6.18586-02
3.0539E-12
9. 59276-42

REFLECTED SHOCK
2.44896*03
2.96736*01
4.92336*01
7.6284E*01
7.0560E«00
1.68716*00
l.6763E»00
1.0009E*00
2.82606*00

1.8347E-04
8.0631E-01
1.7914E-04
1.3357E-01
4.8369E-05

. 5.2707E-05
5.9655E-02
3.2070E-11
6.2069E-38

0* M/SEC

REFLECTED SHOCK
2.8872E*03
3.38816*01
4.84316*01
8.72466*01
7.8873E*00
1.73886*00
1.75956*00
l.C435E*00
3.1969E»00

6.1860E-04
8.6134E-01
6.0620E-04
8.0326E-02
1.30556-04
1.4295E-04
5.683*6-02
5.7225E-10
2.4225E-33

Pi - 5
XH2 -

P
T
OHO

'.H
A

,S
•I
GAME
U

SPEC IES

E-
H
.H* . '
H2
tH- ; -
H2*
HE

,HE»
HE**

PI - 5
XH2 =

P
,1
RHO
H
A
S

.Z
GAME
U

SPEC IES

E-
H
.H* '
H2
H- .
H2», - •
HE
HE*
HE**

.006*04 N/SQ-M,

.90 .

MOVING SHOCK
2.60696*02'
1.8233E*Or
1.03086*01
4.39626*01
4.71276*00

' 1.61296*00'
1.3871E»00
8.T819E-01 '
1.26736*01 .

1.00*06-06
5.58106-01
9.2942E-07
3.6981E-01
1.21886-07 .
1.96*46-07
7.2095E-02

• 3.6013E-17
4. 002 3E -61

.OOE*04 N/SO-N,

.90 ,

MOVING SHOCK
2.90856*02 ,
1.91726*01
1.04556*01
4.88836*01
4.97266*00
1.6559E*00 .
1.45116*00
8. 88796-01 .-
1.36126*01

2.1518E-06
6.21716-01
2.0199E-06
3.09376-01-.:
2.64776-07..

• 3.9668E-07. '
6.89146-02
2.11846-16
d.b!09E-58

USl - 1.806*04 N/SEC
XHE • .10

STANDING St-OCK
2.0770E«03
2.9500E*01.
*.1550E«01
7.7127E«Ol
7.08256*00
1.7094E«00
1.69496*00
t.0035E«00
3.19796*00 ,•

HOLE FRACTIONS

1.8901E-04
8.19106-01
1.84946-04
1.21426-01

' 4.38206-09
4.78966-05
5. 90146-02
2.95886-11
3.94136-38

REFLECTED SHOCK-
3.36126*03
3.95006*01
.67056*01
.93146*01
.75536*00
.78876*00
.8220E*00
.06516*00
.6430E*00

2.13856-03
, 8.9559E-01

2.09056-03
4.45866-02
3.29406-04
3.77396-04
5.48866-02
1.091SE-08
1.1562E-28

US1 - 1.90E*04 M/SEC
XHE *. .10

STANDING ShCCK
2.31916*03
3.2759E*01
4.01«1E*01
8.57346*01
7. 7*666*00
1.7532E»00
1.76196*00
1.03986*00
3.53686*00 •

MO.LE FRACT IONS

5.0718E-04
8.63256-01
4.98206-0*

. 7.87886-02
9.65356-05

. 1.0552E-0* •
. 5.6757E-02 '

3. 04886-10
2.1205E-34

REFLECTED SHOCK
,3.85656*03

. 4.58836*01
4.5153E*01
1.1221fr*02
9.4072E*00
1.83396*00

. 1.8615E*00
1.036 IE tOO
4.09936*00

• 6.12766-03
9.06676-01
5.96236-03

. 2. 59926-02
6.79496-04

. , 8.4465E-04
. 5.37216-02

1.3464E-07
1.03826-24

159



TABLE I. - Continued

PI = 5.0J£*04 N/Su-Mi
XH2 = .90" • ' • • '

USl = 2.00E»04 M/SEC
XHE = .10' • '

MOVING SHOCK
P •."•.
T : • . •
Rh'j .',~ ~.\
H
A '. ' '
S ' ' '
i . '' ; •
GAME'
U' " . ;.'

cpcr ire3KCC 1 C 3

t-
H' "
K»

H2 ' , " ..
H- ' " ' • : ,

h2» ;'
HE „•:•••.
HE* ;.'/, ..*
>• : i •'. -

3.2239E*02
•2.0189E»01
'i.0523E*Ol'
5.4062E*01 '
5.2558E*JO
1.6992E*OD
1.5175E*00 '
S. 01646-01

•1.4338E*01

S. 82046-01
4.3J44E-06
2.5206E-01
5.5149E-07

• 7.7412S-07
6.5898E-02
1.2037c-i5

' d. 96806-55

STANDING SHOCK REFLECTED SHOCK
' ' 2.5399E»03

3.6692E»01",
3.81756*01
9.45856*01
8.4200E«00
1. 7944E*00 '

.1.81336*00 .'
1.06566*00
3.948SE«CO

• KOLt FRACT IUNS ~~

1.3427E-03
8.9283E-C1 ",
1.3191E-03 ,
<*. 894 16-02
1.98226-0*

.2.21816-04
5.514BE-02
3.0472E-C9
9.6236E-31

4.33446*03
5.1826E*01
*.4278E*01
1.25196*02
9.82256*00
1.87376*00
1.88906*00
9.85526-01
4.45,76*00

1.2949E-02
9.01686-01
1.2553E-02
1.7290E-02
1.0966E-03
1. 49 20 f -03
S.2938E-02
8.1544E-07
6.8810E-22

PI = 5.
XH2 =

V? . '
f
RHO _
H .". "
A ' /' ', '_)

Z- " ~'.~
O'AM E ;"'

u,;.

SPEC IE S

H* " " ' - - •
ri2 ^ - . .* ̂
H- . . ,'

o?*i: -' '"
HE '
HE'* ',''- '
HE*,* "

OOE*04.N/SU-M,
90 ' - - ;.

MOVING SHOCK
3. 5529EO2

'2.13216*01
l.ObllEtOl

•5.9500E*Ol
5.569<tE»00

'1.7423E»00
l.5853E»00

'9.1768E-01
1.5053E*Ol'

, 9.5352E-06
1 '.384JE-01

V.1728E— 06
1.9850E-01
1.12046-06"

" 1.4828E-06
\ 6.3079E-02
' 6 .9028E-1 5 "
". 3. 63856-52

.USl = 2.10E*04 M/SEC
XHE = .10

STANDING SHOCK
2.7432E»03 .
4.11866*01
3.6U24E«01
1.03736*02
8.9969E»00
1.832SE*30
1 ', 84896*00
1.063CE»OO i

4.38546*00

MOL E FRACT IGNS

3.2929E-03
9.0811E-01
3.2294E-C3
3.0488E-02
3.6679E-04
4.3029E-04

. 5.406cEr02
2.5460E-OB

. 2.10756-27

REFLECTED SHOCK
4.7847E*03
5.69866*01
4.3890E*01
1.3824E*02
1.01376*01
l.S102E*00
1.9130E*00
9.4256E-01
4.7347E*00

2.1761E-02
8.8B48E-01
2.10436-02
1.27446-02
1.49236-03
2.2072E-03
5.2270E-02
2.89816-06
6. 60156-20

PI • 5.00=»C* N/Skl-H
XH2 -

P
T
RHO
H
A
S
I
GAME
U

SPEC I E S

E-
H
rt*
H2
H-
H2*.
HE
HE*
HE»*

PI = 5
XH2 =

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H. ;
h* .'. .
H2
H-
H2»
HE
HE*
HE**

.90

MOVING SHOCK
3.8945E*<32
2.2628E*Oi
1.0*126*01
6.5193E*01
5.92476*00
1.7850E»00
l.6530E*00
9.3649E-01
1.575*E»01

2.0596E-05
7.8999E-01
2.0021E-05
1.4947E-01
2.2600E-06
2.8347E-06
6.0497E-02
4.29T1E-14
6.2480E-49

.OOE»0* N/Sg-M

.90

MOVING SHOCK
4.2462E*02
2.4200E*Ol
1.02l4E*Oi
7.1t33E*01
6.3386E*00
1.8268E*00 .
».7179E*00

' 9.6641E-01
1.6434E»CS

, 4.6731E-35
8.35676-01
4.5833E-05
1.0602E-01
4.5999E-06
5.*977E-06
5.8209E-02
3.0290E-13
d.64'tOE-46

, US1 = 2.20E*0* N/SEC
XHE =• .10 -

STANDING SHOCK
2.9321E*03
*.5861E«01
3.4112E*C1
1.1322E*02
.9.ft206E*00

*1.8689E*00
'l.8742E*00
t.0325E*00
•>. 7976E»00

— HOLE FRACT IONS

7.0012E-03
9.U*«-01
6.852!E-03
2.0013E-02
S.9429E-OA
7.428*E-04
5.3355E-02
1.5219E-07
1.3220E-2<i

REFLECTED SHOCK
5.19166*03
6.1*3»E*Ol
*.3645E*01
1.5L33E*02
1.0413E*01
1.9449E*00
1.9362E*00
9.1155E-01
4.93916*00

3.1608E-02
8.7151E-01
3.0521E-02
9.9881E-03
1.8240E-03
2.9040E-03
5.1639E-02
7.3372E-06
1.8550E-18

t USl - 2.30E*C4 M/SEC
XHE = .10

STANDING ShCCK
3.1028E*03
5.0291E«01
3.2559E»01

. 1.2307E*02
V.7288E«00
1.90306*00
1.895CE»00 .
9.9318E-01
5.1555E»00

~ MO L E F R AC T I ON S

1.2613E-02
9.0618E-01
1.2327E-02
1.M34E-02
8.«3etE-04
1.1289E-03
5.277CE-02
6.1755E-07
2.010SE-22

REFLECTED SHOCK
5.5325E*03
6.5289E»Ol
«.3252E»C1
1.6*33E*02
1.0668E*01
l.fT84E*00
1.9592E»00
8.8970E-01
5.0763E»00

4.1332E-02
. 8.5305E-01

4.0369E-02
8.1027E-03
2.0769E-03
3.52SSE-03
5.1027E-02
l.*925E-05
2.3486E-17
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TABLE I. -Continued

PI = 5,
XH2 =

P
T
RHQ
H
A
S
I
GAME
U

SPEC IES

E- '
H

ri»
H2
h-
rt2*

Ht
HE*
HE»»

PI = 5
x« =

p
T
KHU
H '
A
S,
I
GAME
U

e per I F Qir t L 1 C J

E-
H
M* ' ' -
HZ
H- ' '
H2*
HE .
HE*
hE»»

.CCt»0* N/Su-.H,

.90

MOVING SHOCK
4.60836*0;
2.bl79S*01
S.9087E*00
•7.7322E*01
6. 833061-00
1.8b73E»00
1.7765E»00
l.J039E*00
1.7095E»Ol

1.1465E-0'.
8.73875-01
1. 13245-04
6.9595E-02
•J.6108E-06"
1.1023E-05

. 5.62S9E-02
2.6J59E-12'
2.2987E-42

.COE*04 N/SJ-M

.93

! MU/INli SHOLK11

4.97*8E»02
2.873lE»Oi
9.4935E»00
ii.3738E»Ol "
7.4117E»00
1.90566*00
l.8239E*OC
1.04lJ3E»03
1. 7719c*01

3.0674E-C4
: J".0252E-01

3.045dE-04
*.199SE-02
2.0586E-05
2.2940E-05
5.4827E-02
2.7yl7E-ii
i.3274E-:-8

•' US1 = 2.4CE»C4 M/SEC
' XHE - .10

STANDING SI-CCK
3.2597E»03

1 '5.4469E«Ol
3.12A3E*Cl

'l.'334CE«02
9;992CE»CO
l.9369E*00 "
l.;9155E»00
9.5693E-01
5.4162E»00

~ MOLE FRACT IONS

2.0145E-02
8.9482E-01

. • 1.9672E-02
1.0500E-02

"" 1.C9C8E-03
1.5619E-03
5.22C4E-02'

•1.8961E-06-
- 1.110JE-20

REFLECTED SHOCK
5.7991E*03
6.8725E»O1
4.2566E*Ol
1.77**E*02
1.09116*01
2.01166*00
1.9B2*E»00
8.7383E-01
5.1804E*00

. 5.2280E-02
6.3384E-01
5.0456E-02
6.6766E-03
2.2548E-03
4.0521E-03
5.0*18E-02

•• 2.6490E-05
1.8127E-16

F -US1 -• 2.50E + 0* M/SEC
XHE = .10

STANDING SI-CCK
3.38276*03

•' , 5.8179E*01
. 3.002SE»01

' ' l.*<i03E«02
l.0230E*01' "
li9702E«00
1.9363E»00
9.2897E-01
5.595SE»00

~ MOLE FRACTIONS

2.8861E-02
8.7984E-01
2.8196E-02
B.1590E-03
1.3000E-C3 '
1 .9806E-03
5il6'ilE-02
4.524JE-06

• • 2.4683E-1S

REFLECTED SHOCK
5.S663E»03
7.1B29E»01
*.1403E*01
1.90*7E*02
1.1146E»01
2.0454E*00
2.0062E4-00
8.6211E-01
5.26016*00

6.2934E-02
8.1409E-01
6.07B7E-02
5.5191E-03
2.3588E-03
4.4620E-03
4.9802E-02
4.2866E-05
9.9281E-16

PI = 5.
A Hi = .

P

T .

RHQ
H
A
S
I
GAME.
U

SPECIES

E-~ ,
H
H +
H2
H- " .
H2» " ''
HE. ' ;
HE*
HE**

PI = 5.
XH2 ^ .

P
T
KHQ
H , -
A
S
i
GAME
U

SPEC IE S

E-
H
H*
H2
H-

H2»
HE '
Ht* '
HE"

OC5KJ* N/Sfl-M,
90

MOV INS SHOCK
5.3*656*02
3.1941E*01
9.014JE«00
9.03BOE»01
8.0123E»00
1.9«13E*00
1.8569E»00
1.082«E»00
i.8314E»01

a.5*98E-04
9.2035E-01

. 3.50396-04
>.<.003E-02
*.3588E-05

, 4.8176E-05
5.3852E-02
3.3234E-10
1.102*E-34

33E»0* N/Sg-M,
9C

MOVING SHOCK'
5.7270E*02
3.5638E*01
8.5577E»00
9.7257E»0!
8.5190E»00
1.97<,2E»00
l.d778E»00
l.0845E*00
1.8892E4-01

2.2343E-03
9.2816E-01
2.2237E-03
1.3953E-02'

' 8.5137E-05.
. 9.5698E-05

5.3253E-02
3.38T6E-09
4.BB02E-31

-US1 » 2.60E»0* H/SEt '.
XHE < .10

STANDING ShOCK
3.*777E»03
6.1S23E«01
2.aa«sE«ai
l.i<.96E«02
l.(H58E»Cl
2.0034E«00
1.9S8CEfOO
9.0792E-01
5.7125E+00

HOLE FRICTIONS

3.U507E-02
8.6247E-01
3.7600E-02
6.5168E-03
1.^664E-03

*2.364*E-03
5.1063E-02
9.1250E-06
2.9793E-18

US 1 = 2.70E*
XHE - .10

STANDING SHOCK
' 3.5734E»03

6. 4416E»Cl
2.79J1E.01
1.6628E«02
1.0684E»01
2.035«E«06
l.9807E»00
8.9187E-01
5.773tE»00 '

' HOLE FR ACT ION S

4.8761E-02
8.434SE-01
*.7627E-02
5.3211E-03
1.5980E-03
2.7U8E-03
5.04726-02

. 1.6«1SE-05
2.3930E-17

REFLECTED SHOCK
6.0552E»03
7.*650E»Ol
3.M*TE*Ol
2.03S1E»02
1.1374E01

. 2.0791E*00
2.0305E»00

'8.5339E-01
S.3236E»00

^^_-

7.3627E-02
7.9418E-01
7.1206E-02
4.5767E-03
2.4020E-03
4.7J82E-03
*.9183E-02
6.4669E-OS
4.2008E-1S

04 M/SEC

REFLECTED SHOCK
6.12**E>03
7.7287E»01
3.8560EKU
2.1675E*02

' 1.1596E*01
2.1120E*00
2. 055 Of* 00
8.*667E-01
5.3793E*00

8.4239E-02
7.7432E-01

' 8.1579E-02
3.821*E-03
2.4079E-03
*.975tE-03
+.8568E-02
9.2796E-05
l.*860E-l*
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TABLE I. -Continued

•SOkN/m

PI = 5
XH2 =

p;. •

r • '
RH'J
H'
A
S
I
UAME
U

SPtC IE S

E-
H
t »

H2
h-
H2>
tie
HE* -
HE**

.JOE»0* N/SQ-M,

.90

MOVING SHOCK
6.12286*02
3.9*696*01
8.19666*00
1.0*39E»02
d. 8882E*Oi>
2.00*45*00
l.b926E»00
l.J576E»00.
1 .9*79E*01

j.02*7E-03
9.2807E-01
5.000*6-03
3.7550E-03
1.4646E-0*
l.7076i-0*
3.2837E-02
2.*051E-G8
S.t556E-;«

US1 - 2.80E»04 M/SEC
XHE =• .10

STANDING SHOCK
3.69*2E«03
6.7551E*C1
2.72886*01
1.780tE*02
1.09106*01
2.067*6*0"
2.00*16*00
8.793C6-01
5.<J355E»00

MULE F K A C T IONS

5.9*086-02
8. 23*7E-01 '
t.. 80*36-02
*.*3C*E-C3
l.70**E-03
3.0*1*E-C3
4.9871E-02
2.7266E-05
l.*5026-16

REFLECTED SHOCK
6.2*016*03
7.99856*01
3.7*9*E»Ol
2.30306*02
1.1830E*01
2.1*50E»00
2.C808E*00
8.*089E-O1
5.«5rt*OC

9.52316-02
7.5362E-01
9.23336-02
3.1950E-03
2.3966E-03
5.16326-03
*. 79286-02
1.30856-0*
4.9629E-1*

Pi = 5
XH2 =

• r • -., •

P

T
HHJ
H
A
S
I
GAME
U

SPEC I Ei

E-
h
h»
H2
h-
H2*
HE
HE*
hE**

,OOE»0* M/SO-M, US1 = 2.90E»C* M/SEC
.9C

'MOVING SHOCK
6.53966*02
*. 3l*8E*Ol
7. 9509 t *00
1.11816*02
9.163ul:»00 •
2. 0326E*00
1 • 9062 E*00
l.J208E*00
2.D090E»3l

9.55876-03
9.2196t-0l
•t ,539*E-03
o.C152t-'j3
2.2206E-3*
2.7126E-0*
5.2*59E-02
1.1453E-U7
1.5606E-25

XME " .1C

STANDING SHOCK
3.86l8E«03
7.0*52E»C1
2.7023E«31
1.90*86*02
1.114*E*31
2.09826*00
2.02856*00
8.68966-01

MOLE FRACTIONS

7.0«*tE-02
S.0252E-CI
6.88376-02
3.7430E-03
1.7957E-03
3.36096-03
4.9255E-02
*. 30596-05
7.398*6-16

REFLECTED SHOCK
6.*3676«03
8.272*6*01
3.69356*01
2.*503E»02
1.20696*01
2.17686*00
2.10666*00
8.35876-01
5.50006*00

1.06116-01
7.3304E-01
1.02S7E-01
2.695*6-03
2.3769E-03.
S.3367E-03
*.7289E-02
1 .8354E-0*
1.5*856-13

PI = 5
XH2 »

P"
T
fcHO

H
A

S
I
UAME
U

SPECIES

E-
h
H»

H2
H-
H2*
HE
h£*
hfc»»

PI « 5.
XhJ • .

. UOE»0* N/Sa-Mi

.90

MOVING SHOCK
6.V793E»02
4.o5*7t»01
7.805*E*03

• 1. 19516*02
9.39*66*00
2.05936*00
1.92106*00
S. 87006-01
2.07286*01

' USfT96-02
9.11326-01
1.5o926-02
*.*62*E-03
3.0*21t-0*
3.90*0t-0*
3. 20566-02
3.8995E-07
1.23826-23

,00t»0* N/SO-Ht
.VC

US1 > 3.00E*0* M/SEC
XHE • .10

STANDING St-GCK
*.0799E«03
7.3275E»Ol
2.71236*01
2.0360E*02
1.13776*01
2.127*6*00
2.05286*00
8.60*76-01
5.952*6*00

MOLE FRACTIONS

S.13*3E-02
7.817CE-01
7.9*83E-02
3.2172E-C3
1.8733E-03
3.66S8E-C3
*. 86*86-02
t.*624E-05
3.1728E-15

REFLECTED SHOCK
. 6.7167E»03

8.5572E*01
3.t802E»Ol
2.6O38E*O2
1.2318£»01
2.2078E»00
2.13286*00

- 8.3136E-01
5.56756*00

1.U95E-01
7.12*76-01
1.1356E-01
2.2833E-03
2.3551E-03
5.*979E-03
*.66*OE-02
2.*580E-0*
*.6*97E-13

US1 » 3.20E»0* H/S6C
XHE - .10

MOVING SHOCK STANDING St-OCK
P
T
RHO
H
A
S
I
uAME
U

SPEC I E S

e-
h .
h»

«2
M-
Hi*
HE
HE»
HC»»

7.9269E»02
5.250i6*0i
(.71966*0)
i. 35796*02
?.82106»OC'
2.i098C*03
1. 95586*00
9.3929E-01
2.2075c»01

3.206JE-02
•8.809tiE-01
3.18666-02
2.86*«.C-03
*. 65926-0*
6.5725=-0*
5.U27E-02
2.27S7E-06
7.39*7E-21

*. 6*596*03
7.90366*01
2. 79*OE«Ol
2.31816*02
1.18666*01
2.18526*00
2.10396.00
8.*6786-Cl '
6.09186*00

MULE FRACT IONS

1.03566-01
7.39116-01
1.C116E-01
2.*Ot3E-0?
1.9S39E-03 .
*.2*'«E-C3
*. 73566-02
l.3*62E-0*
*.*637E-1*

REFLECTED SHOCK
7.*96*E»03
9.166*6*01
3.7*016*01
2.93716*02
1.28*86*01
2.26876*00
2.18666*00
8.2360E-01
5.73196*00

1.38*56-01
6.7162E-01
1.3*5*6-01

' 1.63*36-03
2.280TE-03
5.7*69E-03
*.5292E-02
*.*182E-0*
3.8*936-12
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TABLE I. -Continued

p -SOkN/m

PI • 5
XH2 -

P
T
HMO
M
A

S
I
GAME
U

SPECIES

H
H*
H2
H- .
h-2*
HE ' .
HE*
HE**

. 30E»04 NYS«J-Mf US1 • 3.40E*04 M/SEC

.90

MOVING SHUCK
B.9595E»02
5.76006*01
7.7902t*00
1.53216*0<.
1.02356*01
2.15816*00
1.99671*00
9. 1091 6-0 1-
2.34866*01

8.4377E-01
5.110TE-C2
2.0652E-03
0.06ME-04
9.3160E-04'
5.007<,E-02 • '
7.6960E-U6
6.C287E-19

XHE = . .10

STANDING St-OCK
5.36306*03
8.49126*01
2.9293E«Ol

' 2.62596*02
1.2375E*01
2.24i6E*00

' 2.15616*00
8.3652E-C1
6.22846*00

HO L E F ft A C T I ON S

1.2531E-01
6.9739E-01
1.22366-C1
1.8093E-03
2.02B1E-03
4.71SIE-03

' 4.6124ErD2
2. 55S4E-04
4.5851E-13

REFLECTED SHOCK
8.51056*03
9.83356*01
3.66026*01
3.2030E*02
1.3424E»01
2.32896*00
2.2420E*00
8.1743E-01
5.S318E»00

1.5952E-01
6.3164E-01
1.5509E-01
1.1452E-03
2.1650(d-03
5.8325E-C3
4.3839E-02
7.6393E-04
2.87646-11

PI • 5.
XH2 »

P
T.'
RH'J,
H.
A
S . •
I
GAME
U

SPECIES

E-
H .
H*
H2 . -. . .
h-
h2»
HE
HE*
HE»»

OCE*C4 N/Sg-Mt
90

MOVING SHOCK
1.00706*03
6.2139if*6l
7 .93666 *00
1.7175c»02
1.06456*01
2.20556*00
2.04196*00
8.93C6E-01
2.4,346*01

7.2Z80E-02
tJ • 03^7t-01 .
t • 1 7Btj£-02'
1.577U-03
7.1961E-04 .
1.1925E-03
4.895^E— U2 '
1.9234E-05
1.6629E-17 ' .

US1 - 3.606*04 M/SEC
XrlE • .10 .,

STANDING ShOCK
, 6.1917E«03

9.0974E*01
3.0807E«C1
2.955BE*02
1.29C7E*01
2.2979t«00
2.2C93E*CO
8.28636-01
6.4152E*00

MOLE FRACTIONS

1.46376-Cl
. e. 57116-01

1.4288E-01
• 1.3410E-03

2.0036E-03
5.0317E-03
4.48C8E-02

. 4.5508E-C4
3.7436E-12

REFLECTED SHOCK
9.7160E»03
1.05706*02
3i9979£*01
3.70026*02
1.4055E*01
2.38886*00
2.2993£»00
8. 12836 -Ol
6.1726£*00

1.80146-01
5.9269E-01
1.75186-01
7.7349E-04
2. 01976-03
S.7092E-03
4.2223E—02
1.26926-03
1.9703E-10

PI « S
XH2 •

.p
T
RHO
H
A
S
i
GAME
U

SPECIES

E-
h
H*
H2
H-
H2»
HE
HE*
HE**

PI - 5
XH2 •=

P
T
RHO
H
A
S
I
GAME
U

SPEC I E S

E-
H
H*
H2
h-
H2*
HE
HE*
HE»»

.006*04 N/SO-MI

.90

MOVING SHOCK
1.1254E*Oj
6.63256*01
8.1178E*00
1.913BE»02
1.10526*01
2.2525F.*00
2.0902E»00
8.8105E-01
2.64016*01

9.3668E-02
7.6202E-01
9.30046-02

. 1.2390E-U3
8.03546-04
1. 42706-03
4.7B02E-32
4.0C80E-05
2.3849E-16

.006*04 N/SQ-M,
.90 •

MOVING SHOCK
1.25106*03
7.02956*01
8.31296*00 '
2.1210E*02
1.14596*01
2.29946*00
2.14086*00
8.72596-01
2.7883E»01

1.1511E-01
7.20*3E-Ol
1.14276-01
9.8562E-04
0. 59606-04
1.63026-03
4.6636E-02
7.4320E-05
2.2443E-15

US I • 3.60E»C4 M/SEC
XHE • .10

STANDING SHOCK
7.1201E«03
9.7342E«01
3.2316E*01
3.30686*02
I. 34676*01
2.3531E*CO
2.26346*00
8.23166-01
6.63C<i6«CO

MOLE FRACTIONS

1.66(S6-01
6.1639E-01
1.6ZSS6-01
9.66S4E-04
1.9234E-03
5. 1S71E-03
4.34126-02
7.68736-04
2.5958i-ll

REFLECTED SHOCK
1.1089£»04
1.13926*02
4.1267E»01
4.12816*02
1.47536*01
2.44846*00
2.35876*00
8.1003E-01

.6.45946*00
• ' i

-.•-—•—-

2.0035E-01
5. 54 676- 01
1I.9484E-01
4.9842E-04
UB704E-03
5.3722E-03
4.0385E-02
2.0110E-03
1.2480E-09

US1 • 4.006*04 M/SEC
XHE • .10

STANDING SHOCK
8.1326E*03
1.04136*02
3.36626*01
3.67786*02
1.4065E«01
2.40916*00
2.3187E»00
8. 1928E-01
6.89756*00

HOLE FRACT IONS

1.8635E-01
5.8113E-01
1.81836-01
6.77166-04
1.8071E-03
5.0864E-03
4.1886E-02
1.24CS6-03
'..58S5E-10

REFLECTED. SHOCK
1.26336*04
1.23276*02
4.23366*01
4.59146*02
1.55436*01
2.50746*00
2.42076*00
8. 095 8E -01
6.82686*00

2. 20266-01
5.1737E-01
2.14156-01
3.04386-04
1.7473E-03

' 4. 85596-03
3.8307E-02
3.0038E-03
7.3546E-09
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TABLE I. -Continued

• 50 Ml m'

PI • 5
XH2 "

P'
T
RHu
H .
A . •
S
I
GAME.
U

SPEC IES

E-
M -. '-•
M*
Hi
H- • . • ;

H2» ••• • --
ME
HE*
HE»*

PI ' 5
XH2 -

P
T
RHQ
H
A
S
I
GAME
U

SPECIES

E-
h
H*
H2
H-
H2»
HE
HE*
HE** '

,OOE*OA N/SQ-M,
.90 .. -

- MOVING SHOCK
1.383*E»33

•7.*162E»01
. 8.50Z9E*OJ .
. 2. 3383E»02

1.1B74E»01
., 2;3*67E*OC

J.193BE»00
- 8.66S5E-01

-. 2.9367E*01

1.36*9E-Ol
• 6.7900E-01

• l.3»*6£-ul
7.8A63E-0*
8.8<19E-0*

:; 1.7937E-03
; 4.5*566-02
- 1.2r70E-04 ,

• 1.6D07E-1*

.OOE*0<> N/Sa-Nt

.90

MOVIN6 SHOCK
'1.5224E*03
7.79346*01
8.6913£*00
2.56»4E»02
1.22*lE»Oi

• 2.3934E*OD
. 2.2476E*00

8.6241E-01
,3.08S1E*01

1.5719E-01
6.3892E-01

' 1.5596E-01
. 6.2485E-04
• d.9551E-04
• 1.9147E-03

4.4286E-02
2.0617E-04
9.1083E-14

US1 « 4.20E*C* M/SEC
XHE = .10

STANDING SHOCK
9.2226E*03
1.11S3E*02 •

. 3.4U04E«01
4.Q686E*02
1.471tE*01

.2.4644E*00
2.375?E«CO
8.1723E-01
7.1768E«00

HOLE FKACT I CMS

2.O559E-01
5.4465E-01
2.00526-01
4.53S6E-04
1.6773E-03

. 4.83C3E-03
4.0172E-02
1.917EE-03
8.9043E-10

REFLECTED SHOCK
1.43256*04
1.34326*02
4.2858E*01
5.08866*02
l.«479E»01
2.56726*00
2.48836*00
8.1244E-O1
7.26516*00

2.408CE-01
4.7894E-01
2.3406E-01
1.7196E-0*
1.6642E-03
4.18326-03
3.597VE-02
4.2161E-03
4.19966-08

US1 = 4.40t*04 M/SEC
XHE <= .10

STANDING ShCCK
1.0370E»04
1.1949E«02
3.56t6E*Cl
4.47b8E*02
1.5415E*01
2.51766*00
2.4332E»CC
8.1729E-01
7.5277E«00

MULE FRACTIONS

2.2388E-01
3.1C50E-01
2. 1822E-01
2.9523E-04
1.5626E-03
4.4359E-03
3.8309E-02
2.7887E-03
4.40S9E-09

REFLECTED SHOCK
1.61986*04
l.4746E*02
*,.Z894,E*O1
5.62886*02
1.75806*01
2.62566*00
2.5609E»00
8.1842E-01
7.83446*00

2.6160E-01
4.3988E-01
2.5429E-01
9.0496E-05
1.6377E-03
3.4482E-03
3.3556E-02
5.4934E-03
2.27C9E-07

PI * 5
XH2 =

P
T
RHU
H
A
S
i
GAME
U

SPECIES

E-
h
H*
H2
M- '
H2*
HE
HE*
HE**

PI = 5
XH2 *

P
T
H.HO
H
A
S
I
GAME
U

SPEC IE S

E-.
H
H»

*2
M-
H2«
HE
Ht»
ttE**

.OOE»04 N/SU-Mt

.90

MOVING SHOCK
U6679E»03
8.1733E*01
8.B597E»00
2.80666*02
1.2722E*01
2.4*06E»00
2.3033E*CC
8.5980E-01
3.23326*01

1.77S8E-01
5.9949E-01
1.7615E-01
4.9242E-04
d.B056£-04
1.9909E-03
4.3095E-3Z
3.2066E-04
4.5213E-13

.JOE*04 N/SQ-rt,
. 9 0 • • • • - •

MOVING SHOCK
1.8199E»03
8.5577E*01
<J.)la2E*00

' 3.0563E*02
1.3169E»01 '
2.4876E»00
2.3602E*00 -
8.58566-01
3'.3810E»Oi

1.973aE-Ot
5.6127E-01
1.9573E-01
3.8381E-04
«.4U22E-04
2.0223E-03
<,.1886E-02
*.83loe-a'. "
'2.0323E-12

US1 » *.60E»0* M/SEC
XHE = .10

STANDING SKJCK
1.15*3E»C'i
1.2835E-102
3. 6063E«C1
4.901 1E«02

' U6203E»01
2.5706E«00

' 2.4937E»00
' 8.2019E-01

7.96**E»00

HOLE FRACTIONS

2.4220E-01
'4.7621E-01
2.359CE-01
1.8278E-0*
.l.<i6eiE-03
3.9336E-03
3.6258E-02
3.8«23E-03
2.0360E-08

ReFLECTEO SHOCK
1.8231E»0*
1.63316*02
<r.2293E*01
6.21*1E»02
1.8875E»01
2.4830E«00
2.6396E»00
B.2646E-01
8.5385EKIO

2.82W.E-01
3.99SSE-01
2.7519E-01
*.*25*E-05
1.651*E-03
2.7186E-03
3.1176E-02
6.7065E-03
1.1729E-06

US1 = «.80E*04 M/SEC
X H E " .10 •

STANDING SHOCK
l.2749E«0*
1.38236*02
3.60BQE*C1
5.3*23E»02
1.7084E«01
2.6217E*00
2.5562E*00

• 8.2600E-01
8.'.52tE»00

HOLE rR ACT IONS

2.6021E-01
*.4252E-01
2.5326E-01
1.0882E-0*
1.4085E-03
3.J755E-03
3.4142E-02
*.97aiE-03 -
B.6254E-08

REFLECTED SHOCK
2.0«76E»0«
U8258E»02
<..1V59S»OV
6.8615E+02
2.0378E*01
2.7396E»00
2.72<.7E»00
8.3473E-01
9.*767E»00

3.0*77E-01
3.5822E-01
2.96S6E-01
2.03276-05
1.67S4E-03
2.0&27E-03
2.88846-02
7.81UE-03
5.8069E-06
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TABLE). -Continued

p • 50 kN/ m

PI =• 5
XH2 •=

P
T
RHO
H
A
S
Z
GAME
U

t-
H
H*
H2
H- . ....

H2*
HE
HE*
HE**

PI = 5
XH2 =

P
T
KHU
H
A
S
Z
G A M E .
U

SPECIES

t- :
H

H +

K2 '
H-

H2»
HE
HE*
HE**

,OOE*C4 N/SU-M
.90

MOVING SHOCK
1.97776*02
8.9551E»01
9.13016*03
3.3i65t*02
1.3639E*31
2.535CE*00
i.4139E*03
8.58716-01
3.5275E*01

2.16B3E-01
. 5.23826-01

2.1491E-01
2.9379E-04
3.0091E-04
2.0079E-03
4.06286-02

' 7.1311E-04
d.2531t-12

.00c*04 N/SU-M

.9C

MCJVING SHOCK
2.14176*03
9.3663E*Oi
9.2252E*00
3.58726*02
1.4131E»01
2.5821E*00
2.47d7E*00
,8.6014E-3i
3.6732E*01

• 2;3563fc.0, •
4.B771E-01
2.3339E-01
2.2111E-04
7.4363E-04
1.9522E-03
3.931 3E-02
1.0309E-U3
3.1B15t-U

, US1 = 5.006*04 M/SEC
XHE * .10

STANDING SHCCK
. 1.39306*04

• 1.49376*02
3. 555SE*C1
5.79626*02
1.83826*01
2.67206*00
2.b22t6«CO
8.3470E-CI
9.0435E»OC

~ MOLc F R A C T IONS

2.78406-01
4.C83SE-01
2.70856-01
6.1825E-05
1.3717E-03

, 2.8CE7E-03 •
3.20176-02
6.11316-03
3.42136-07

REFLECTED SHOCK
2.28316*04
2.04396*02
3.S759E*01

. 7.54966*02
2.19826*01
2.79286*00
2.60956*00
8.41496-01
1.04926*01

3.2529E-01
3.19306-01
3.16586-01
9.43406-06

• 1.67356-03
1.55216-03
2.67836-02
8.78566-03
2.47966-05

, US1 - 5.20t»04 N/SEC
XHE = .10

STANDING SHCCK
. 1.50646*04

1.6152E*02
3.46736+C1
6.26136.02
1.91586*C1
2.71916*00
2.68986*00
8.44846-01
9. 7766E*00

~ MO LE F R A C T I ON S

2.95946-01
3.75356-01
?. 87866-01
3.45476-05
1.35146-03
2.28846-03
3.00356-02
7.14176-03
1. 21*76-06 .

REFLECTED SHOCK
. 2.53456*04

2.2B9TE*02
3.82546*01
8.2937E.02
2.36836*01
2.84396*00
2.89356*00
8.46546-01
1.16696*01

3.44546-01
2.8301E-01
3.35096-01
4.48106-06
1.6264E-03
1.1685E-03
2.4752E-02
9.71516-03
9.27696-05

PI « 5
XH2 =

P
T
RHO
H
A
S
I
GAME
U

SPEC IE S

E-
H
H*
H2 .
H-
H2 *
HE
HE*
HE**

PI = 5
XH2 =

P
T
RHO
H
A
S
z
GAME
U

SPECIES

E-
H
H*
H2
H- '
H2»
HE'
HE*
HE**

.OOE»04 N/SU-M,

.90

MOVING SHOCK
2.31136*03
9.79736*01
9.28936*00
3.86826*02
1.46536*01 '
2.62916*00
2.53966*00
8.62916-01
3.81736*01

2.5387E-01
4.52826-01
2.5123E-01
1.63016-04

. 6.79976-O4
' 1.85886-03

3.79126-02
1.4644E-03
1.16806-10

.OOE*04 N/SQ-M,

.90

MOVING SHOCK
2.48696*03
1.02536*02
9.32306*00
4.15976*02
1.52086*31
2.67576*00
2.60166*00
8.67086-01
3.96076*01

2.7152E-01
4.19216-01
2.6836E-01
1.1749E-04
6.13B9E-04
1.7340E-03
3.6394E-02
2.04456-03
4.12446-10

US1 • ?.40E*04 M/SEC '
XHE * .10

STANDING SHOCK
1.61656*04
1.74906*02
3.35116*01

•6.73876*02
2.03146*01
2.76426*00
2.7581E«00
8. 55506-01
1.05586*01

MOLE FR ACT IONS

3.12966-01
3.4321E-01
3.04396-01
1.90406-05
1.33246-03
1. 83466-03
2.81856-02
8.06866-03
4.00776-06

REFLECTED SHOCK
- • 2.7920E*04

. • 2.55106*02
' 3.6823E»01*

• 9.07306*02
• 2.5384E»01

2.89166*00
>2.9T23E+00?

• -8.49826-01
1.28746*01

- -' 3.61666-01
2.5114E-01
3.5112E-01
2.2735E-06

• 1.5380E-03
• 8.9732E-04

2.2754E-02
' 1.0601E-02

2.8908E-04

US1 > 5.606*04 M/SEC v
XHE » .10

STANDING SHOCK
1:71756*04
1.89316*02
3.2092E.01
7.22426*02
2.15316*01
2.80786*00
2.82696*00
8.66286-01
1.14926*01

MOL6 FRACTIONS

3.2935E-01
3.12266-01 .
3.20256-01
1.04826-05
1.29866-03
1.45556-03
2.64456-02
8.91706-03-
1.205C6-05

REFLECTED SHOCK
3.05106*04
2.81926*02 .
3.55+9E»Ol

. 9.87.746*02
• 2.70366*01

2.93576*00
3.0444E*00
6.5166E-O1
1.40356*01

3.7660E-01
2.2400E-01
3.6441E-01
1.24766-06
1.4259E-03

. .. 7.0781E-0*
2.0690E-02
1.1411E-02
7.4725E-0*
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TABLE I. -Continued

PI » 5
XH2 =

p - - .
f.".- 'I. ; •
RHu ;

H >' ''• '•
A ' -' 'si •••;..t - • • • • • • •
GAME- •
U • TV .

SPEC IE S

H . . • • • > :
H* r i;'"~ : -"
H2 - - '
h- ' ". . . .
H2 *'•"* '*f *'•'•
HE- "i ••• '"•
HE* } ' • • '
hE*** -"' • '

P: = 5.
XH2 - ,

p
T
RHO
H
A
S
i
GA><E
U

elfpt' tecir cl, 1 c >

t-
(i
H* .
H2
h- . -
h2*
HE
hE»
ht»» .

.00c*04 N/SO-N

.90

MOVING SHOCK
" .2.6678E*Oi

1.0737E*02 *
.9. 3262 £*00 •

4. +615E *02 •
- -1.58016*01
'• 2.7216E»00
!' 2 .6641 6*0 J
• d.72BOE-01

4.10246*31..

'• 3.6710E-01
. 2.84666-01

8.2799E-05
.•' . 5.4930E-0*
•f 1.5d59E-03
- = J.4739E-OI
- i.7963E-03-

• l.*001E-09

.JOE*0* N/Sg-rt

.VC

FOVINO SHUCK
2.8537E*C3
1*12 56E *02
9, 2^5^b *00
4. 773^E*Oc
1»6*40E*-01
2.7670£*03
2.7273E*CO
b.d036E-01
*.2*22E*OI

3.0483E-31
3.563dE-Jl
3.0016£-31
J. 09086-05
4.80746-04
1.421 76-33
3.2926E-02
3.7397c-03
4.59936-J9

It US1 = 5.8CE*C* M/SEC
XHE = .10

STANDING St-OCK
1.81166*0*

1 2.0*2tE»C2
3.0663Ei01
7.7190E*C2
2.2752E«OI
2.6484E*CO
2.8926E<00
8. 761SE-01

.. 1.2484E.01.

•* WU Lc F R A C T I CN S

3.4431E-C1
- 2.8405E-01

3.3465E-01
•5.94596-06
1.25C9E-03
1.16U*E-U3
2.4852E-02

-9.6868E-03
3. 2261E-05

REFLECTED SHOCK
3.3119E*0*
3.092*E*02
3.4*2*6*01

' l.0717E*03
2.8640f-*01
2.9773E»00
3.11116*00
8.52596-01
1.52326*01

3.8987E-01
2.0087E-01
3.7525E-01
7.3297E-07
1.3048E-03
5.7193E-04
1.8430E-02
1.207+E-02
1.6391E-03

t US1 = c.OOF*04 M/SEC
XHE •= .1C

STANDING SHOCK
1. U99dE *04
2. 2 J06E+ 32
2.91966*01
d.224?6*02
2. 40C 66*01
2.888CE«03
2.957CE»Or
8.8565E-01
l.,485E*01

• HOLE FR ACT 1 CNS

. J.56J8E-C1

. 2.57646-01
3 • 4 d C 5 6 — Cl
3.42476-Co
i.l b*96'0?
9.25356-0*
2.3306E-02
1.0*326—02
d. 00*76-05

REFLECTED SHOCK
3.56466*04
3.36336*02
3.3401F*Ol
1.1572E»03
3.C178E*01
3.01646*00
3.17326*00
8.53366-01
l.6355c«Cl

4.01 706-01
1.81336-0!
3.83806-01
4.59486-07
1.1848?-03
4.T281E-04
1.5970E-02
1 .2476E-02
3.0679E-03

PI = 5.
XH2 = .

p
T
RHU
H
A
S
i
GAME
U

SPECIES

f-
M
h*
H2
H-
H2»
Ht
hE»
HE**

HI = 5.
XH2 = .

P
T
RHJ
H
A
S
i
GA*I£
U

SPEC ItS

t-
h
h*
K2
H-
H2* .
ft
fE»
HE**

}0t*0* N/S9-M
90

MOVING SHOCK
3.U**OE*03
1.1B276*02
9.216*6*00
5.0953E»02
1.7150E»01
2.dl28E*00
2.7927E»00
8.905*E-01
4.37«E*Oi

3.2J93E-J1
3.2633E-01
3.1522E-01
j.7723c-05
*.3265E-0*
1.2** 36 -03
3. 09116-02
*.t>976c-03
1.495BE-C6

OC?»t* N/Su-M
90

MOVING SHOCK
3.23925*03
1.2*3*6*02
S.1206£»00
5.*2736*0i
l.?9ilE»01
2.85o3E»00
•2.d563E»00
9.3329t-0!
4.5l<.6'!»0l

3. 35936-01
i.9dS76-Ol
1.29J3E-01
2.*6266-J5
3.85»9i-0*
1.072VE-03
:.»»2?E-02
6.1o}7E-03-
i . f8356-JB

t US1 « 6.20E»C4 M/SEC
XHE = .10

STANDING SHOCK
1.97576*0*
2.3607E*C2
2.7729E*01

*8.73olE«02
2.52*6E«C1
2.92586*00
3.0182E«CO
8.9*6*E-01
l.*5226*01

3.71236-01
2.33706-01
3.6CCS6-01
2.038*6-06
1.10*1E-03

' '.*358E-0*
2.I8C76-02
1.1146E-02
1.7965E-0*

REFLECTED SHOCK
3.79T2F»0*
3.6273E*02
3.23976*01
1.2432E*03
3.1692E*01
3.0535E*00
3.23136*00
8.5+74E-01
1.7377E»01

4.1240E-01
1.6465E-01
3.9054E-01
3. 03 76 E- 07
1.0692E-03
3.9785E-0*
1.3+136-02
1.25*4E-02
4.99046-03

i US1 • 6.*OE*0* M/SEC
XHE = .10

STANUING SHCCK
2.0*2cE*0*
2.52576*02
2.e282E«Cl
9. 25306.02
2.64976*01
2.96296*00
3.07746*00
9.03276-01
1.56396*01

3.83206-01
2.11666-01
3.7102E-01
1.23S4E-06
1.0132E-03
5.9996E-0*
2.C263E-02
1.1837E-02
3. 74t3E-04

REFLECTED SHOCK
4.02726*04
3.89636*02
3.1++2E*01
1.33246*03
3.31216*01
3.0896E*00
3.2874E*00
8.56+7E-01
1.8+276*01

+.2237E-01
1.498+E-C1
3.9607E-01
2.0702E-07
9.5946E-0+
3.3825E-0+
1.0838E-02
1.2249E-02
7.33306-03
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TABLE I. -Continued

50 Ml m

PI • 5.00fc*C4 N/Sg-Nt
XH2 =

P
T
KHtl
H
A

S
i.
GAME
U

SP6 C'l E S

t-
H
M»
H2
h-
H2*
HE
HE*
I-E*»

PI * 5
XH2 =

k
T
and
H
A
S
i.
CAME
U

SPfcC IES

E-
H . .
H*
H2
H-
h2*
HE
HE*
hfc**

.90

KOVING SHOCK
3.4384t*03
1.310*6*02
8.98396*00
5.76906*02
:.8760E*Oi
2.d993c*CO
2.92076*00
9. 19516-51
4.6470E»0'.

3.i039E-01
2.7186E-01
3.*225E-Ol
1.5562E-05
i.*59*£-0*
9.C552E-0* .
2.6654E-02
7.5a<.3':-03
i.37*lE-37

.00i»0<. N/SJ-M,

.SO

KOVINCi SHOCK
3. 6", 086*03
1.3850t*02
8.803UE*00
o.!203E*02
1.9710c*01
2.9418E*00
2.9b58t*CO
9. 3944 6- Cl
4.7759c*01

3.6442E-01
2.46065-Oi
3.5'.96E-01
9.487*E-06
3.1225E-04
'.4715E-U*
2.4465E-02
9.0201E-03
4.0505E-07

US1 = t.60E»04 H/SEC
XHE = .10

STANDING ShOCK
2.!031E»0<t
2.684BE»02
2.5023E*01
9.7814E»02
2.7664E*01
3.9968E»00
1.130A6«CO
9.1057E-01
1.6t,8<.E*01

fOLE FRf tCT I GNS

3.9355E-01
1.92S3E-01
3.8015E-01
7.S54«E-C7
9.2635E-0*
<..94C1E-0«
1.881CE-02
1.2*3«E-02
6.9984E-04

REFLECTED SHOCK
4.2»52E»04
4.1583E*C2
3.C502E.01
1.42246*03
3.4531E»01
3.1237E»00
3.3391E*00
8.5<J79EH31
1.9416E*01

4.312BE-01
1.3697E-01
4.0065E-01
1.4617E-07
a.5815e-04
2.9106E-04
8.5216E-03
1.1656E-02
9.7686E-03

US! - t .aOE»C4 M/SEC ' -..
XHE = .ID

STANDING SHOCK
2.1527E«04
2.8SObE«02
2.3719E*Cl
1.03laE*03
2.886;E*01 ,
3.031'E*00
3.1837E*00
9.1807E-01
l.7692E»01

MOLE FR ACT ICNS

4.0362E-01
1.7515E-01
3.8838E-01
5.1247E-07
8.339^6-04
4.05*8E^04
1.71S2E-02
1.2970E-02
1.2483E-C3

REFLECTED SHOCK
4.4171E»04
4.4268E*02
2.9437E»01
1.5137E»03
3.5971E*01
3.1579E*00
3.3896E»00
8.6229E-01
2.C375E*01

4.3972E-01
1.2481E-C1
4.0497E-01
1.0362E-07
7.5714E-04
2.4981E-04
6.4S98E-03
1.0826E-02
1.2216E-02

PI -
XH2 =

P
T
RHO
H
A
S
£
CAME
U

5.005*04 N/Sg-Mf
.90

KOVING SHOCK
3.84706*03
1.46536*02
8.6132E*00
6.48116*02
2.0722E*C1 -
2.9816E*00

• 3.04806*00
9.6l*2£-01
4.90226*01

US1 - 7. ODE
XHE - .10

STANDING SHOCK
2.1964E«04
3.0108E*02

. 2.25686*01
1.08626*03
2.99986*01
3.06436*00
3.23246*00
9.2464E-01
1.86946*01

.04 M/SEC

REFLECTED SHOCK
4.5853E»04
4;7002E»02
2.e3B8E*Ol

. • 1.6061E*O3
3.7403£»0l
3.1910E»00
3.4364E»00
8. 46126-01
2.12976*01

>KCL it :

i- • '
H
H» ••
H2
H-
H2»
HE . ..
HE*
HE**

3.7726E-01 .
2.2248E-01
3.6656E-J1
5. 722 7E -06
2.85aOE-04 •

. 6.09826-04
2.2431E-02

. 1.0376E-02
1.1263E-06

. 4. 12556-01 •
1.598SE-01''"-.
3.95546-01
3.*433E-07-
7.503SE-04
3.38226-04
1.5560E-02

-1.3339E-02
2.0377E-03

4.4732E-01
1.1372E-01-
4.0898E-01
7.44016-08

, 4.6360E-04
. 2.1516E-04

4.7777E-03
9.8636E-03
1.4459E-02
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TABLE!. -Continued

• 100 kN/ in'

PI ' 1
XH2 =

P
i :
RHO
H '
A
s
z
GAME .
u • •

epcr ice3rcL 1C 3

E- "• -
H .. •
H*
H2 -
H- -•''•' -
H2*' '
HE •
HE*-

H6»* ''• ••

PI = 1
XH2 =

P
T ' '
RHU •
H
A
S
Z
GAME
U " ' '

SPE C I E S

F-
H
H*
H2 '• •
H- '
H2*
HE
HE*
H6»*

.006*05 N/SQ-M

.90

MOVING SHOCK
. 1.1614E*01
•2.93886»0'J
3.9506E*00
3.0049E»00
1.70846*00
1.0775E*00
1.0000£*00

' 9.9311E-01
2.3675E»CO"

• ' • 1.75*26-65
2.7141E-11

" 4. 0774E-.il
• 9.00006-01

-' 5.0792E-72
6.2364E-20

• l.OOOOE-H
' 1. 06675-71

3.

.006*05 N/SU-M

.90

MOVING SHOCK
'1.6291E4-01
4. 0445E»00
4.5218E»OJ
*.1831E»00

• 1.9904E»00
l.U96E*00
1.0003E»OJ
9.7949E-01
3,dB55E»00

9.63V8E-4*
6.0096E-08

' 1.4311E-20
J.OOOOE-01

' 2.3560E-48
. 5.2130E-20

l.OOOOE-tll
6.4bi6E-59
0.

t US1 < *.COE*03
XHE - .10

M/SEC

STANDING ShCCK REFLECTED SHOCK
2.4318E»01
3.66flSE*00
6.62S1E«00
3.77806*00
1.9006E*00

' 1.080CE400
1.0000E*00
9.8453E-01
1.4C74E«CO

- MOLE FRACTIONS — *

B.6496E-46
3.25C4E-09
8.7380E-21
9.00CCE-01
1.9579E-50
5177C3E-20
l.OOCOE-01
2.5253E-60
3.

, US1 = E.COE*03
XHE - .10

5.«475E»01
5.1971E*OO
1.1444E*01
5.4624E*CO
2.2388E*00
1.1036E»00
1.0000E*00
9.6440E-01
l.2495E*00

9.5433E-30
4.3299E-06
1.9293E-20
9.0000E-01
7.1980E-33
4.7148E-20
l.OOOOE-01
8.6108E-51
0.

M/SEC

STANDING SHOCK REFLECTED SHOCK
4.B620E>01
5.4077E*CO
8.9d92E«00
5. 7021E*00
2 . 2 8 C 7 6 « O C
1.1256E»00
l.OOOOE.OO

9.6185E-01
l.5490E*00

MOLE FRACT [QNS ~~

l.8995Er27
9.8172E-06 .
2.2670E-20
8.99SSE-01
1.6838E-30
4.3771E-20
l.OOOOE'Ol
2.0311E-49
•3. '

1.0696E*02
7.4019E*00
1.4447E*01
8.0653E»00
2.6372E*00
1.15346*00
l.C003E*00
9.39346-01
1.40656*00

1.30016-18
5.7737E-04
1.43206-18
8.99456-01
1.14696-19
8.36416-20
9.99716-02
2.5044E-38
0.

PI - 1
XH2 =

P
T
RHU
H
A
S
z
GAME
U

SPEC IE S

E-
H
H*
H2
H-
h2*
HE •
HE*
HE**

.006*05 N/SO-M,

.90

MOVING SHOCK
2.65496*01
5. 3401 E* 00
4.9717E*00
5.6250E*00
2.2672E»00
1.1604E»00
i.OOOOE*00
9.62606-01
3.7993E*00

6.5444E-27
1.00B7E-05
2.67086-20
8.99996-01
5.135BE-30
3.9733E-20
9.9999E-02
5.82616-50
3.

PI » 1.006*05 N/Sa-Mi
XH2 «

P
T
RHO
H
A
S
z
GAME
U

SPEC IE S

E-
H
H*
H2 .
H-
H2*
HE
HE*
HE**

.90

MCVING SHOCK
3.63956*01
6.7960E*00
5.3546E*00
7.33146*00
2.9340E*00
1.19936*00
l.i)002E*00
9.4511E-01
4.51166*00

1.3332E-19
3.3093E-04.
8.7175E-2C
8.9969E-01
4.7815E-22
1.1209E-19
9.9983E-02
6.5053E-42
0.

US1 = 6.00E*
XHE - .10

STANDING SHOCK
8.30236*01
7.42626*00
1.1176E*01
8.0977E*00
2.6403E*00
1.1701E«00
1.00036*00
9.38396-01
1.68606*00

HOLE FR ACT IONS

1. 06356-17
6.85476-04
5.0806E-18
8.99396-01
6.95796-20

' 5.69COE-18
9.9966E-02
4.83436-39
0.

03 M/SEC

REFLECTED SHOCK
1.69106*02
9.73906*00
1.728564-01
1.11926*01
2.97466*00
1.2007E*00 '
1.0045E»00
9.0*476-01'
1.5350E*00

2. 22886-13
8. 98306-03
1.2847E-13
8.9147E-01
1.0884E-14
1.0529E-13
9.9551E-02
6.47386-31
0.

US1 = 7.006*03 M/SEC
XHE <• .10

STANDING SHOCK
1.29186*02
9.57926*00

.34276*01

.09856*01

.94986*00

.2131E«00

.0044E«00

.0440E-C1
1.7966E*00

HOLE FRACT ION S

1.47116-13
8.77806-03
8.75266-14
8.9166E-01
5. 72546-15
6.53106-14
9.95616-02
5.45146-32
0.

REFLECTED SHOCK
2.45806*02
1.18566*01
2.03196*01
1. '47826*01
3.25566*00
1.2461E*00
1.0203E*00
8.7615E-01
1.61556*00

5.7631E-11
3.98216-02
3.7501E-11
8.6217E-01
6.48336-12

' 2.66136-11
9.80096-02
8.88876-26
9.69126-91
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TABLE I. -Continued

p. • 100 kN/ m

PI = 1.
XH2 " .

P
T
RHU
H
A
S
i '.
GAME
U

SPEC IE S

E-
h
H*
h2 . "
H- "
h2 V '
HE
HE*
ME**

PI = I.
XH2 = .

P '
T
RHO .
M
A
S
I .
GAME
U '

c per f p cirCL ltd

E-
H

r*
H2.
H-

n2»
HE1

ME* " "•
HE»» " •

OOE*05 N/SU-M,
90

MOVING SHUCK
4.7916E*01 .'
8.3514E»00
5.7275E*00
9.3069E»00 '
2.77396*00 "
1.23636*00
1.001Bt»00
9.1970E-01
5."2327E»00

2.C220E-15
3.5301E-03
1..2697E-15
8.9665E-01
2.4073E-17

' 7.7641E-16
9.9823E-02
2.7928E-35 :
0.

OOE»05 N/SU-Mi
,90

MOVING SHOCK
6.1260E*Oi.
«.857BE»00 '
6.1627E*00
1..558E*01
2. 97206*00
1.2723E*OJ
1.00845*00
B.8856E-01
5.97426*00

6.3022C-13
1.6659E-J2
•..3770E-13
8.6*17E-01 '
1.9093E-1*
2.1161E-13
•J.9167E-02

• l.OOiOE-30
3.

US1 = 8.00E«03 M/SEC
XHE = .10

STANDING. SI-OCK
. 1.9136E»02

1.16096*01
I 1.6169E»01

!.<.<.! 6E»01
3.218SE*00

' '!'. 2556E*00
. 1.01956*00
.. 8.75A7E-01

" .'1.8*956*00

HOLE FR ACT I ONS

3.7366E-11
3.8266E-02

'' 2.47C9E-U
6.63656-01

. 3.*3S8E-12
1.6097E-11
9.8C87E-02
4.2689E-27

"• 1.9H8E-90

REFLECTED SHOCK
3.*075E»02
1.3726E*01
2.36436*01
1.88846*01
3.5324E*00
1.29166*00
1.05006*00
8.65786-01
,1.6738E*00

1.8047E-09
9.5174E-02
1.2835E-09

. 8.09586-01
3.35306-10
8.5655E-10
9.5241E-02
1.8871E-22
1.3360E-79

USl • 9.CCE*03 M/SEC
' X H E = .1C

STANDING SI-OCK
2.73S2E»02

' U3«39E«01
. i;9**5E*Ol .

i.a408E*01
;3.«892E»00

1.2986E*00
1.0*82E*09 '

. 8;(.«28E-01
1.891«E«00

• MOLE FRAC T IONS

1.2727E-09
'9.1952E-02

' 9.1361E-10
a. 12616-01

' 2.0272E-10
5.6178E-10
9.5400E-02
7.1589E-23

' 1.3956E-81

REFLECTED SHOCK
, 4.62966*02

1.54936*01
2.7354E*01 .
2.3600E*01
3.8297E*00
1.33U2E»00
1.0924E»00
8.6659E-01

, 1.7379E»00

2.05606-08
1.6914E-01
1.5686E-08

' '7.3932E-01
5.3488E-09
1.0223E-08
9.1543E-02
4.11656-20
3.5939E-71

PI = 1
XH2 =

P .
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
h
H*
H2.
M-
H2»
HE
HE*
HE**

PI « L
XH2 -

P
T
RHO
H .
A
S
2
GAME
U

SP,EC 1ES

E-
H
H*
H2
h- '
H2*
HE
HE*
HE**

.OOE»05 N/SQ-M,

.90

MOVING SHOCK
,7.6499E*01
1.11996*01
6.67686*00
1.40876*01
3.1513E*00
1.3080E*00
1.0230E»00

. 8'.6675E-01
6.7364E*00

2.65816-11
4.50316-02
1.9602E-11
8.5T22E-01
1.4098E-12
8.38896-12
9.7T48E-02
6.0385E-27
1.

.OOE*05 N/Su-H,

.90

MOVING SHOCK
9.3575E»Ol
1.2381E*01
7.2271E*00
1.68886*01
3.32986*00
1.3*43E»00
1.0457t*00
8.5635E-01
7.5091E*30

3.4828E-10
B.7490E-02
2. 67736-10
8.1686E-01
2.66156-11
1.071TE-10
9.5625E-02
1.4830E-2*
2.B717E-88

USl - 1.00E*04 M/SEC
XHE > .10

STANDING SI-OCK
3. 8160E*02
1.51556*01
2.3122E«C1
2.29626*01
3.7771E*00
1.342H«00
1.08906*00
8.6447E-01
1.94176*00

MOLE FRACTIONS

1.48216-08
1.6345E-01
1.13266-08
7.4*72E-01
3.3852E-09

• 6.8783E-09
9.1828E-02
1.6978E-20
9.3940E-73

REFLECTED SHOCK
6.2072E*02 ••
1.7259E*01
3.1376E»01
2.8986E*01
4.15796*00
1.3862E*00
1.1463E»00
8.7387E-01
1.8163E*00

1.3768E-07
2.5522E-01
1.1157E-07
6.5754E-01
4.5672E-08
7.1774E-08
8.7239E-02
3.1142E-18
3.5271E-64

USl * 1.106*04 M/SEC
XHE = .10

STANDING SHOCK
5. 15C?E»02
1.68256*01
2.6859E*01 .

. 2.80466*01
4.0866E*00
1.38806*00
1.13966*00
8.70836-01
2.018SE*00

HOLE FR ACT IONS

9.70S2E-08
2.4536E-01
7.83666-08
6.66916-01
2.8601E-08
4.7305E-08
8.7732E-02
1.2160E-18
1.1272E-65

REFLECTED SHOCK
8.1788E»02

. 1.9090E*01
3.5383E»01
3.5O81E*01

. . 4.5245E»00
I. 43576*00
1.2108£*00
8.8565E-01 .
1.9249£*00

.6810E-07

.4821E-01

. 7022E-07

.6920E-01

.63*16-07

. 61 30 E- 07
8.2590E-02
1.1692E-16
2.9805E-S8
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TABLE I. -Continued

pj- lOOkN/m

PI « 1
XH2 =

P
T
KK)
H
A
s •
Z
GAME
U

SPEC IE S

E-
H
h*
H2
H-
H*:*
HE
ME*
HE.**

.OOE»05 N/SU-H

.90

MOVING SHOCK
1.1240E»02
1.3453E»01
7.7681E»00
I .9957E*01
3.51346*00
1.3817E*00
1.0756E»00
8.5311E-01
8.28336*00

2.joi 5E-OT
1.4053E-01
l.a«4UE-09
7.6650E-0:

•2.3644E-1C
7.2397E-LO
9. 29746-02
9.6079E-23
l.535St-«l

t OSl = 1.206*04 H/SEC
XH6 = .10

STANDING SI-CCK
6. 73846*02
1.84986*01
3.0378E»C1
3.36386*01
4. 42C8E+OC
1. 4 342E *00
1.19926*00
a.8107E-Ol
2.ll5aE«00

~ HULc FKAC T IC'NS

4« 46 2 8E~07
3.3216E-01
3.77alE-07
5. 84456—01
1.57116-07
2.2557Er07
8. 33926-02
4. 007 7E- 1 7
4.1S61E-6C

REFLECTED SHOCK
1.0538E»03
2. 10306*01
3.90096*01
4.1867E*01
4.9341E»00
1. 4864E *00
1.2846E*00
9.0117E-01
2.05856*00

2-6127E-06

2.3385E-06
4 .79 08 6-01

1.1S22E-06
1.4364E-06
7. 78466-02
2.75586-15
4.5190E-53

PI = 1
XH£ =

P
T
KHO
H
A

S
I
GAMfc
U

S PC C 1 E S

t-

^
h*
h2
H-
H2*
HE
HE*
h£*»

.J0=*05 N^Sli-M

.90

KUVING HOCK
1.3296E»-)i
1.4452E»C:
8* 2782 £ *k)0
2.3294E*01
3.7035E*00
!.41v8E»00
i.Ul4£*00
8.S398E-01
S.0570EV03

1 .08B7E-08
2.0043E-01
a.vl87E-OS
'.09S9E-01
1.3136E-09
3.2B22E-J9
d.9978E-05
2.747l£-tl
5.S595C-7&

i US 1 * 1.306
XHE = .10

iTAUOING SI-QCK
d. 55316*02
2.0216E«01
3.34246*01
3.9T14E»01
4.78386*00
1.4812E*00
1.26585*00
8.9430E-01
2.247CE»CO

~ Hi) L t FRf lC^I ON I

1.63J3E-06
4.2C02E-01
1.439CE-C6
5.00986-01
6.4t4'.E-07
8.3972E-07
7.89S9E-02
8.0538E-16
3.65CIE-55

•04 H/SEC

KEFLECTEi) SHOCK
1.32926*03
2.3144E*01
4.20326*01
4.93736*01
5. 39S4E«CO
1 • 5380E *00
1.366<,E»00
9.2051E-01
2.221CE»00

8.88326-06
5.36306-01
8.1953E-06
3.90496-01
4.14S66-06
4.83756-06
7.3163E-02
4.7593E-14
1.90676-48

PI = 1
XH2 =

• P
1
RHJ
H
A
S
I
bAME
U

SP6C /£ S

b-
h
h*
H2
h-
>-2»

n£
I:E»
H£»»

PI = 1
XH2 =

P
T
KHU
H
A
S
I
GAME
U

SPEC IE S

f-
H
('»

hi
W_

H2»
HE
» E »
hc»»

.OOc»C5 N/SU-H

.90

MOVING SHOCK
1.5512£»02
1.5«10EtOl
8.7325E«00
2.b8S4E»ol
3.9d26E»oa
l.<.58VE»00
i.l527E«00
8.5740E-01
S.t)223E»0)

3.84!>4E-08
2.6491E-01
3.2348E-Ob
6.4834E-01
5.3755t-09
1.14IJ2E-08
8.6755E-02
4.5423E-2C
2.9854E-71

.JOS*05 N/iU-H

.90

HOMING SHUCK
l.TB«J£»02
l.6350E»01
9.1263E»00
3.0758E>0!
4.1121E»ao
j.«V90e>00
i.isd9t»oa
8.6261E-01
I.05o2£«0l

1.1362E-C7
1.3U1E-J1
^.7907E-08
5.8*7tle-01
l.7755fc-0b
3.34736-08
a.3<i09e-02
5.10836-19
2.5109e-67

t US1 > l.*OE«04 H/S6C
XHE = .10

STANDING SHOCK
1.0566£»03
2.201CE»C1
3.5868E«01
4.6251E«01
5.1781E»00
1.5205E«00
1.3382E«00
9.1024E-01
2. 3937E«CO

— MULE FfiACTlGltS

5.0896E-06
5.055eE-01
4.6380E-06
4.19(96-01
2.15526-06
2.606EE-06
7.47206-02
1.12456-14
8.75126-52

REFLECTED SHOCK
1.6398F»03
2.55026*01
4.4222E»01
5.75846*01
5.S166E*00
1.58996*00
1.45416*00
9.4401E-01
2.41296*00

2.7504E-05
6.24506-01
2.60296-05
3.0665E-01
1. 28966-05
1.43T1E-05
6.87716-02
6.64006-13
3.14536-44

, US 1 « 1.50E«C4 H/SEC
XH6 = .10

STANDING SHOCK
1.27346*03
2.3928E«C1
3.76C5E«Ol
5.32346*01
5.60906*00
!,5758E»00
1.4152E«00
9.29C3E-01
2.57096*00

- HOLE FR ACT ICNS

1.42716-05
5.86J46-01
1.32486-05
J.42566-C1
6.16846-06
7.091C6-06
7.06616-02
1. 25126-13
7.32846-47

REFLECTED SHOCK
1.98736*03
2.8258E*01

.5500E»01

.6(256*01

.51796*00

.64216*00

.54576*00
9.72666-01
2.65406*00

8.1903E-05
7.05776-01
7.8806E-05
2.29306-01
3.6408E-05
3.9505E-05
6.46S8E-02
8.51126-12
4.83106-40
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TABLE I. -Continued

PI = 1.
XH2 =• .

P
T
RHO
H
A
S
i
GAME
U

epc (• iceSr 1 1, 1 c 3

6-
H
h*
H2
h-
H2«
HE
HE*
HE»>

PI * I.
XH2 * .

f
T
RHD
H
A
S
I
GAME
U

E-
H
H+

Mi
H-
H2»
HE
HE*
HE»»

3UE»05 N/SO-M,
9C

MUVING SHOCK
2.0426E*02
1.72886*01
9.45496*00
3.48866*01
4.33366*00
1.5399E*00
1.24966*00
8.69266-01
1.13356*01

2.96076-07
J.9953E-OJ
2.6078E-C7
5.2045E-01
3.02366-08
d.5524E-J8
a. 00246-02
4.401 8E -18
2.98886-64

90

FOVINu SHJCK

2. 3l25E*Ot
1.8242EOI
9.71806*00
3.92796*01
4.56906*00
1.58136*00
1.30456*00
8.7728E-0'.
1.20856*01

7.C540E-C7
4.66795-01
6.3398E-C7
4.56546-01
1.2679C-C7
1.98216-07
7.66606-02
3.16406-17
1.56446-61

US1 <= 1.606*04 M/SEC
XHE - .10

STANDING SHOCK
l.5017E*03
2.6028E*01
3.86026*01
6.06446*01
6.0825E.OO
1.6227E*OC
1.4946E*00
9.5103E-01
2.7784E*00

KULE FR ACT I QNS

3.7269E-05
6.6173E-01
3.5533E-05
2.7U5E-01
1.5740E-05
' . 7477E-C5
0.6907E-02
1.17166-12
3.37356-43

US1 = 1.706*
XHE * .10

STANDING SHOCK
1.7372E*03
2.8394E*01
3.i)d68E*01
6.84846*01
6.6069E*00
' .66886*00
1.57416*00
9. 7666E-01
3.0212E»00

HOLE FR 4CT ICNS

9.34S2E-05
7.29CSE-01
9.G268E-05
3.07UE-01
3.6898E-05
4.J123E-05
6.3530E-02
9.9690E-12
9.3071E-40

REFLECTED SHOCK
2.3692E*03
3.16066*01
4.58186*01
7.65246*01
7.2137E*00
l.t937E*00
l.6360E*00
l.0064E*00
2. 94296*00

2.417CE-04
7.7671E-01
2.3433E-04
1.61496-01
9.5540E-05
1.029IE-04
6.1124E-02
1.06946-10
6.7196E-36

04 M/SEC

REFLECTED SHOCK
2.7866E*03
3.5825E*01
4.5277E»01
8.74196*01
8.00086*00
1.74386*00
1.71806*00
1.0401E*00
3.29526*00

7.1961E-04
8.33466-01
6.97106-04
1.06426-01
2.35516-04
2.5802E-04
5.82086-02
1.3754E-09
8.65106-32

PI = 1
XH2 »

p
T
RHO
H
A
S
I
I>AME
U

SPEC IE S

6-

Ht
h2
H-

H2«
hE
HE*
HE**

PI = 1
XH; -

p
T
RHO
H
A
S
I
GAME
U

SPEC IE -

t-
H
H*
H2
H-
H2»
HE
HE*
HE**

.006*05 N/SU-M

.90

MOVING SHOCK
2.5966c*02
1.9227E*01
9.9089E*03
4.39316*01
4.8203E*00
1.6233E*00
1.3629E*00
8.86696-01
1.28226*01

1.57476-06
5.32S3E-01
1.4416E-C6
3.94106-01
2.9298E-07
4.2613E-07
7.3373E-02
1.9947E-16
1.7B33E-58

.006*05 N/SU-M

.90

MOVING SHOCK
2.89476*02
2.02636O1
1.00296*01
4.88426*01
5.09036*00
1.66556*00
1.42446*00
8.97736-01
1.3!>476*0i

3.36226-06
5.95906-01
3.1296E-06
3.33896-01
6.3349E-07
8.6611E-07
7.0205E-02
!.1475E-i5
4.0467E-55

. USl * 1.806*04 M/SEC
XHE " .10

STANDING SHOCK
1.970CE»03
3.11096*01
3.8387E*01
7.66656*01
7. 1834E«00
1.7135E*00
1.6497E»00
1.00556*00
3. 3060E+00

» ' Hfll f FQ ACT inhl̂" nULC r K Pt i lUNd

2.28126-04
7.8688E-01
2.2228E-04
1.5188E-01
d. 04126-05
8.6847E-05
6.0618E-02
8.01C5E-11
2.1264E-36

R6FL6CTED SHOCK
3.23*16*03
4.12046*01
4.39826*01
9.»alE»01
8.80986*00
1.792 86*00
1.78456*00
1.05556*00

•3.72676*00

2.12966-03
8.7242E-01

• 2.0*866-03
.62066-02
.36566-0*
.1756E-0*
.60376-02
.7*986-08
.73076-28

, USl = 1.906*04 M/SEC.
XHE = .10

STANDING SHOCK
2.19416*03
3.42926*01
3. 72.59E«01
8.51636*01
7.80566*00
1.7564E«00
1.7173E*00
1.034tE»00
3.6372E400

— HOLE FR AC T IONS

5.5183E-04
8.3356E-01
5.37C6E-04
1.06786-01
1.6451E-04
1.79276-0*
5.8232E-02
6.23836-10
4.230S6-33

REFLECTED SHOCK
3. 69286*0 3
*. 72056*01
4.27486*01-
1.12026*02
9.43836*00
1.83736*00
1.83006*00
1.03126*00
4.15986*00

5.39006-03
8.90136-01
5.1*006-03

•4.23906-02
1.02776-03
1.27756-03
5.46466-02
1.5596E-07
2.76896-24
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TABLE I. -Continued

PI « 1
XH2 *

P
T
RHO
H
A •
S
I
GAME
U

SPECIES

if—
h
h*
H2
H-
K2*
HE '
HE*
HE**

.OOS*05 N/SW-M,

.SO

MOVING SHOCK
3.2091E*02

' 2.1379E»01
' 1.0085E*01

1 9.4019E*01
5.3B36E*00
l.T07afc*00
l.4B84E»OC
9.1085E-01
1.4272E»01

"-.

7.0016E-06
.0.5624E-01
4.6151E-04
2.T655E-01
1.3071E-06
1.6935E-36.
6.7187E-02
6.3321E-15
3.9943E-52

PI « 1.COE*05 N/SM-HI
XH2 =

P '
T
RHO
H
A
S
i
.GAME
U

t pc r i ceOKCL> JC J

E-
H- ' .
H*
hi

h-

t-2*

HE
hS*
HE*»

.90

MOVING SHOCK
3.5364E*02
2.2606E*01
1.0068E*01
5.9451E*01
E.7053E*03
1.7«.99E»00
!.5538E*uO
9.2069E-OL

P1.4983S»01

1.4445E-05
7.1280E-01.
i.3B28E-05

, 2.2281E-GI
' ..2.6070E-06

•J.2234E-06
6.V35dE-02
3.43.36E-1*
3.5200E— i9

US1 - 2.00E*
XHE « .10

STANDING ShCCK
2.*062E»03
3.8047E»01
3.56t7E«Cl
9.3999E«01
8.«396E»CO
l.T9T3E»00
1.7732E»00
i.ossee«ao
*.0312E*00

MOLE FRACTIONS

L.30C4E-03
8.678BE-01
1.2685E-03
7.2I.80E-02
J.1S.40E-C*
3.5331E-0'!
5.6396E-02
*.655tE-C9
ft. 6562E-30

0* M/SEC

REFLECTED SHOCK
4. 1*53E»03

. 5.3093E*01
*.1939E»01
1.2«92E»02
9.8573E»00
1.87T8E»00
1.8616E»00
9.8308E-01
*.S090E»00

1.0953E-02
8.9177E-01
1.0372E-02
2.935*6-02
1.6277E-03
2.2088E-03
5.3715E-02

' 8.4172E-07
1.2286E-21

USl - 2.10E»C* M/SEC
XHE = .13

STANDING SI-OCK
2.6030E«C3
<>.2302E*Ol
3.38««E*C1
1.0312E«02
9.006<;E«00
1.83S9E+00
1.815«EtOO
l.OJ64E«0')
4.443CE»00

MOi. E FR^CT IONS

2.9146E-03
8.891*E-01
2.8183E-03
<>.8B4«E-02
5.5370E-0*
6.499CE-0*
5.5083E-3£
3.0345E-08
6.10S5E-27

REFLECTED SHOCK
4.5735E»03
5.8339E»01
4.1553E»01
1.3796E*02
1.0162E.01
l.9151E*00
l.£86tE*00
9.3825E-01
4.7905E+00

1.8204E*92
B.a>>13E*01
1.7154E-02
2.2045E-02

• 2.2074E-03
3.2550E-03
5.3002E-02
2.8691E-06
1.0193E-19

PI - i.ooi;»05 N/SO-M,
XH2 = .90

USl * 2.20E»0* M/SEC
XHE = .10

P
T
RHO
H
A
S
I
GAME
U

SPECIES

t-
h
H»
H2
H- .

HZ*

HE . .

HE*
HE**

PI = 1
XH2 «

P
T
RHO
H
A
S
I.
GAME
U

SPtC IE S

t-:

h
H* . -

H2 . • ..

h-

H2*
HE
HE*
HE»*

MOVING SHOCK
.87756*02
-3996E»01
,9784E*00
.51<>3E*01
.06*1 E»00

. .79165*00
,6194E*00.

9.4630E-01
1.5686E»01

-,

3.0037E-05
7.b48bE-01
2.9081E-05
1.7331E-.01
5.1003E-06

; , 6.0560E-00
6.1752E-02
1.9133E-13 •
1.8161E-46

.JOS»05.N/SO-M,
.90 •

MOVING SHOCK
4.228t>E*02
2.56208*01
9.80b6E*00
7.1080E»01

. 6.47076*03
• 1.8324E*OC

1.6830E»00
.S.7103E-01
i.6365E»0:

6.411dE-05
a.H46E-0!
6.26S6E-0»
1.2898E-01 -
9.9032E-06
1.1366E-05
5.9417E-02
1.1501E-12
1.58I8E-43

STANDING ShCCK REFLECTED SHOCK
2.7890E*03
4.6842E*01

- 3.224;E«01
1.1262E*02 • '
9.4493E*00

• l.B724E*00
• 1.846EE*00

.1.0323E»00'.
4.8413E*OC.

MULE FRACTIONS —

5.8820E-03
. 8.9859E-01 .

5.6643E-03 ..
3.3737E-02
8.7613E-04
1.0937E-03

-. 5.4155E-02
.1.5731E-.07
.2.3545E-24.

USl = 2.30E*C4
XHE * .10

4.9661E*03
6.2944E*01
4.1331E*01

• -1.5102E»02~
1.0424E*01

• l.S50SE*00;
l.*OS9E»00
9.0439E-01

. 4.9904E*00

.-

2.64UE-02
. 8.719*E-01
^ 2.4812E-02

1.7451E-02
2.702*E-03

. 4.2938E-03
5. 2379 E- 02
7.1702E-06
2.7371E-18

M/SEC - •'

STANDING SHOCK REFLECTED SHOCK
2.9571E«03

•5.13C1E*C1 • '
3.0814E*01
1.2243E*02 -
9.7728E*00 -
1.9073E«00-
1.8707E»00
9.952CE-01
5.2035E«00

MOLE FRACTIONS "•

-• ' 1.0428E-02
8.9818E-01
1.0011E-02
2.4428E-02
1.2397E-03
1.65tCE-03
5.3455E-02
6.0541E-07
2.99S1E-22

• 5.3036E*03
6.6940E»01

::4.1058E*01-
- l.6403E»OJ '

i;0664E*01'
-• 1.984 IE *00 •

1.9297E»00
8.8033E-01 •

*S.1310E*00

3.4897E-02
8.5794E-01
3.2736E-02
1.4294E-Q2
3.0840E-03
5.2305E-03
S.1808E-02
1.4440E-05
S.3503E-17
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TABLE I. -Continued

•100kN/m

PI - 1
XH2 >

P
T
RHli
H
A. . • •
S
i
GAME
U

SPEC 1 E S

E- '.
ri
H»
H2 •
H-
H2»
HE •
HE*
HE**

PI - 1
XHS .

P
T
RHO
H' •
A •
S -
I
OANE
U-

SP^C IE S

t-
h
H*
H2
h-
h2»
IrE
HE*
H6»»

.005*05 N/SU-M

.90

MOV IN j SHOCK
4.58886*02
i. 75836*01
9.55086*00
7.72616*01
6.93866*00
1.872Gc»OC
1.74196*00
l.0020E*OC
1.70236*01

1.42996-04
• i. 51386-01

. 1.40726-04
9.08876-02
1.9289E-05
2.15676-05
5.7409E-J2
7.7351E-12
1.73696-40

.OOE«05 N/SU-M

.9C

MOVING SHOCK
*.957*E*02
3.0011E»Ol
9.2157E*OU
8.36816*01
7.*71*E*00
1.90996*00
1.792*6*00

.1.03776*00
1.76576*01

3.J612E-0*
8. 83146-01
3.32286-04
5.0322£-02
3.7779E-05
4. 16196-05
5.5791E-U2
5.96136-li
•i. 370 36-37

, US1 - 2.406*04 M/SEC
XHE " .10

STANDING SHOCK
3.11476*03
5.55196*01
2.96556*01
1.32676*02
l.J032E*01
1.94116*00
1.89186*00'
9.58146-01
5.47626*00

~ fcOLE FRACT IQNS

1.6474E-02
8.9247E-01
1.5784E-02

• 1.8522E-02
1.6022E-03
2.29C8E-03
5.28586-02
1.79276-06
1.46266-20

REFLECTED SHOCK
5.57856*03
7.0505E»01
*. 05786*01
1.7709E»02
1.08916*01
2.01716*00
1.9*996*00
8.62816-01
5.23576*00

*.3518E-02
8.*309F.-01
*. 081*6-02
1.19006-02
3.35856-03
6.03816-03'
5.12606-02
2.5*13E-05
2.50706-16

, US1 = 2.50E»04 M/SEC
XH6 = .10

STANDING SHOCK
3.25*7E*03
5.941CE*01
2.86556*01
l.*3326»C2
1.02636*01
1.97446*00
1.91196*00
9.27266-01
5.67306*00

•~ POLE F R A C T IONS

2.37COE-02
8.81666-01
2.26846-02
1.4541E-02
1.9273E-03
2.93S36-03
5.23016-02
4.29C1E-06
3.30396-19

R6FL6CTED SHOCK
5.78*56*03
7.38*OE»01
3.97506*01
1.90236*02
1.11186*01
2.05116*00
1.9707E»00

.8.»9*1E-01
5.31596*00

5.2517E-02
8.27286-01
*. 92986-02
9.91086-03
3.53736-03
6.71526-03
5.07016-02
*. 1*116-05
1.4103E-15

PI * 1
XH2 =

P •
T '
RHJ
H
A
S'
2
GAME
U

SPECIES

E-
H
H*
H2
H-
H2*
HE
HE*
H6**

PI - 1
XH2 =•

p
T
RHO
H
A
S
i
GAM 6
U

SP6C 1 6 S

E-
H
H*
H2
H-
H2»
HE
HE*
HE»*

.006*05 N/SQ-M,

.90

MOVING SHOCK
5.33236*02
3.2996E*01
8.82416*00
9.03326*01
8.03626*00
1.94556*00
1.83146*00
1.06876*00
1.82656*01

8.15326-04
9.05*IE-01
8.0778E-0*

.3.B205E-02
7.30*16-05
8.0583E-05
5.460*6-02
4. 97926-10
7.73706-34

.006*05 N/Sa-H,

.90

MOVING SHOCK
5.71566*02
3.6*806*01
8.42966*00
9.72176*01
8.55**E»00 "

' 1.97886*00
1.8587E*00
1.0793E»00
1.88556*01

1.92*06-03
9.1U06E-01
1.90706-03

• 2.40206-02
1.3399E-0*
1.50996-0*
5.38026-02
3.90676-09
1.33886-30

US1 > 2.606*04 M/SEC
XHE - .10

STANDING SHOCK
3.37*8E«03
6.'2968E»01
2.'77*4E*01
1.5*316*02

'1.0*826*01
' 2.007*6*00 ,'

1.93186*00
9.0327E-01
5.80216*00

HOLE FR ACT IONS

3.17506-02
8.68(06-01
3.03826-02

' '1.1751E-02
2.19666-03 .
3. 55(36-03
5.1757E-02

. 8.7326E-06
*. 1*166-18

US1 • 2.70E*
XHE • ' .10

STANDING SHOCK
' 3.48716*03

6.62616*01
2.69636*01
i:65(5E»C2

- 1.0697E»01
2.04006*00
1.9519E*00
8. 8479E-01
5.88866*00

MOLE F R ACT IONS

4.0362E-02
• 8.5357E-01

3.8631E-02
9.66S8E-03
2.41106-03
4.125*6-03
5.12186-02
1.58226-05
3.4104E-17

REFLECTED SHOCK
5.92*56*03

.. 7.68666*01
3.8704E*01

...', 2.03*16*02.
. 1.1335E*01

2.06A5E»00
' . 1.991 *E »00,

8.39*26-01
' 5.38016*00

' 6.1*356-02'
' 8.11*26-01

5.77686-02
8.303*6-03
3.62776-03
7. 23196-03
5. 01536-02
6.26*16^05
6.04086-15

0* H/SEC

REFLECTED SHOCK
6.03356*03-
7.97986*01

'3.7563E»01.
2.16776*02
1.15566*01

' . 2.11846*00
2. 01296*00 '

'8.31396-01
5.'*3566*00

' 7.06456-02
7.9*876-01
6. 65756-02
6.9*166-03
3.65586-03

; '7.63*26-03
*. 95896-02'

' 9.12n6-05.
' 2.25626-1*
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TABLE I. -Continued

100 kN/ m

PI = 1
KHZ =

f
T
KHU
H
A
S
2
GAME
U

SPECIES

E-
ri
h*
h2
H-
H2»
HE
HE*
HE**

.00t»05 N/SU-M,

.90

MOVING SHOCK.
0.1119E»02
4.0227E*01
8.0915c»00
1.0435t*02.
8.96366*00
2.0096E»00
'. .8777E*00
1.0637F*00
1.94446*01

4.1248E-03
•J.2233E-01
4.JB64E-03
1.5714E-02
2.2433E-04
2.627CE-04
5.3255E-D2
2.4418S-C8
1.0094E-S7

US! • 2.8CE»04
XHE * .13

H/SEC

STANDING SHOCK REFLECTED SHOCK
3.61*76*03
6.9384E*C1
2.6416t»01
1.7745E*02
1.09126.01
2.071bE»OC
1.9722E»00
8.7022E-01
5.9508E»00

HOLE FR flCT I GNS ~~

4.9356E-02
d.3735E-01
4.7257E-02
8.0917E-C3
2.5834E-03
4.6559E-C3
5.0678E-02
2.6421E-05
2.10<i2E-lt

6.1611E*03
8.2607E»01
3.6670E*01
2.3053E*02
1.1772E*01
2.1508E*00
2.03396*00
8.2487E-01
5. 4891E*00

7. 96595-02
7.78«9E-01
7.5227E-02
5.8562E-03
3.6*926-03
7.9535E-03
4.9038E-02
1.2772E-04
7.3259E-1*

PI « 1.0JE»05 N/SU-M,
XH2 = .SO

US1 = 2.90E*04 K/SEC
XHE = .1C

P
T
RHO
H
A
S
i
GAME
U

SPECIES

E-
H
n*
H2
H-
h2*
06
HE*
HE**

MOVING SHUCK
6.5266E»02
*.3963E*0:
7.8*19E*00
i.ll 7oE*02
S.27l*E»00
2.03846*00
1.8931E»00
l.J328E*00
2.3050E»31

I. 7044E-05
V.200JE-01
r.6oooi:-03
1.0V71C-02
3. 38535-04
4.1625E-04
5.2822E-02
1.121 6E -07
2.4511E-i5

STANDING SKOCK REFLECTED SHOCK
3.7BC7E«03
7.2437E*01
2.6190E*01
1.8<i8tE«C2
1.1131E*01
2.1027E»CC
l.9928E«00
8.5828E-01
5.98766*00

MULE FP A C T I O N S — •

5.8621E-02
d.2039E-01
5.6141E-OZ
6.87CiE-03
2.72836-02
5.1673E-03
5.0138E-02
4.1715E-05
1.06E7E-15

6.34636*03
8.54536*01
3.6138E*01
2.4494E»02
1.19946*01
2.1822E»00
2.05516*00
8.1911E-01
5.5461E*00

8.86596-02
7.61S86-01
8.3875E-02
4.9665E-03
3.6264E-03
8.2350f-03
4. 84856-02
1.7507E-04
2.2265E-13

PI » 1
XH2 =>

P
T
RHD
H
A
S
i
GAME
U

SPEC IES

6-
H
H*
h2
H-
H2»
HE
HE*
HE** '

PI = 1
XH2 a

P

T
RHO
H
A
S
L
G&Mt
U

SPEC 1 6 S

h
h*
^2
I —
h2»
HE
H6«
HE**

.006*05 N/SW-M

.90

MOVING SHUCK
6.96306*02
4.75116*01
7.6816E*00
1.1945E*02
S.5183E*00
2.06566*00
1.90796*00
9.9948E-01
2.0679E»Oi

.1.28946-02
9.1269E-01
1.2756E-02
8.1729E-03
4.6578E-04
6.0352E-04
5.2414E-02
3.8373t-07
2.0470E-23

.OCE*05 N/Sj-M

.io

MOVING SHOCK
7.9027E»02
5.3858E*Oi
7. 5646E*OD
1.35o9E»02
9. 9442 E *OJ
2.11686*00
1.9397E*00
9.4t»5t»c-01
2.2007E»01

;.6758E-02
8.8d24E-'1l
2 .64426-01
5.2450E-U3
7.2219E-34
1.03596-03
5.1552E-OI
2.3189E-06
1.32526-20

t US1 - 3.COE*
XHE - .10

STANDING SHCCK
3.98596*03
7.54506*01
2.62356*01
2.02886*02
1.13526*01
2.13276*00
2.01376*00
8.4829E-01
6.04176*00

— MOLE FRACT IONS

6.80046-02
8.02806-01
6.51326-02
5.89826-03'
2.84786-03
5.65726-03
4.95S8E-02
6.30156-05
4.66C6E-15

04 M/SEC

REFLECTED SHOCK
6.60436*03
8.84956*01.
3.59286*01
2.60156*02
1.22306*01
2.21426*00
2.07716*00
8.13706-01
5.60946*00

9.7972E-02
7.4478E-01
9.28316-02
4.19736-03
3.58916-03
8.4911E-03
4.79046-02
2.39006-04
6. 72276-13

. US1 • 2.20E»C4 M/SEC
tnt = .10

STANDING SHCCK
4.5228E«03
8.1507E*Ot
2.69916*01
2.3C91E»02
1. 18096*01
2.1911E«00
2.055SE»00
8.32236-01
6.15f lE*CO

.68176-02

.67396-01
.31386-02
.42896-03
.0161E-03
.56626-03
.8510E-02
.30S2E-04
.4376E-14

R6FL6CTEO SHOCK
7.33016*03
9.49126*01
3.64106*01
2.93086*02
1.27236*01
2.27566*00
2.12116*00
8.04086-01
5.76036*00

I. 16156-01
7.11016-01
1.10326-01 .
3.00746-03
3.48316-03
8.88206-03
4.67186-02
4.26606-04
5.41896-12
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TABLE I. -Continued

100 kN/ m

PI = 1.006*05 N/SO-Mt
XH2 "

f
T
RHO
H
A
s
I
GAME
U

SPEC 1ES

t-
H
H*
H2
H-
h2*
HE
HE*
HE**

PI = I
XH2 =

P
T '
RHO '
H
A
S
I '
GAME
U

SPEC IE S

6-
H
H*
H2
H-
M2*
HE .
HE*
HE**

.90

MOVING SHOCK
8.92996*02
5.9345E*C1
7.61586*00
1.5309E»02
1.0345E*01
2.16566*00
1.97586*00
9. 12706-01
2.3408E*C1

4.3635E-02
8.5644E-01
4.3084E-02
3.7837E-C3
4.48706-04
1.4910E-33

' 5.0605E-02 '
J.0544E-C6
1.1775E-18

.OOE*05 N/SU-M,

.90

MOVING SHOCK •
1.03366*03 .
6.4238c*01
7.7530E*00
1.71626*02
l.'0737E*01
2.2132E*00
2.0151E»00
8.9065E-01

'2.4849E*01

' 6.1946E-02
3.21346-01
6.1127E-02
2.8976E-03
1.1313E-J3
1.92946-03
4.9605E-02
2.0*34E-05
3.3956E-17

US1 - 3.40E*04 M/SEC
XHE <• .10

STANDING ShGCK
5.2092E«03
8.7719E»01
2.82;eE«01
2.61S2E*02
1.2284E»01
2.2483E»00
2.0987E*00
8.1973E-01
6.2949E*00

POLE FR4CTIGNS

1.0532E-01
7.3243E-01
1.0085E-01
3.3376E-03
3.09096-03
7.3174E-03
4.74016-02
2.4855E-04
6.534IE-13

REFLECTED SHOCK
8.2970E»03
1.020*6*02
3.7528E*01
3.2937E»02
1.3263E*01
2.3368E*00
2.16666*00
7.9561E-01
•>.S481E*00

1.34196-01
6.7745E-01
1.27756-01
2.1022E-03
3.3283E-03
9. 02776-03
4.5421E-02
7.3398E-04
4.02056-11

USl * 3.60E*04 M/SEC
XHE » .10

STANDING SKCCK
6.0195E*03
9.4185E«Ol
2.9838E«C1
2.9446E*02
l.2781E*01
2.3048E«00
2.142CE*00
8.09b9E-01
6.4457E*CC

MOL E FH ACT I ONS

1.23276-01
6.9859E-01
1.18C7E-C1
2.47946-03
3.0688E-03
7.8326E-03
4.624EE-02
4.4133E-04
5.31£6Erl2

REFLECTED SHOCK
' 9.4605E*03

1.09886*02
• 3.89116*01

3.68836*02
1.38446*01
2.3965E*00
2.21276*00

' 7.8834E-01
6.17946*00

1.5162E-01
6.4503E-01
1.4470E-01
1.42566-03
3.1556E-03
8.8716E-03
4.39946-02
1.1993E-03
2.66S6E-10

PI = 1
XH2 =

P
T
RHU
H
A
S
I
GAME
U

cp t ( Icejr EL 1 1 A

E-
H
H*
H2
H-
H2*
HE
HE*
HE**

PI - 1
XH2 =

P
T
RHO
H
A
S
i
GAME
U

SPEC I E S

E-
H
H*
H2
H-
H2*
HE
HE*
HE**

.006*05 N/SQ-M

.90

MOVING SHOCK
1.1219E*03
6.87516*01
7.93406*00
1.9124E*02
1.11266*01
2.2603E*OC
2.0567E*00
8.75426-01
2.63196*01

8.08156-02
7.0497E-01
7.97106-02
2. 28606-03
1.2680E-03
2.3298E-03
4.8578E-02
4.2937E-05
4.97416-16

.006*05 N/SO-M

.90

MOVING SHOCK
1.24736*03
7.30296*01
8. 13286*00
2.11966*02
l.l514E*6l .
2.3072E*00
2.10016*00
8.6440E-01
2.7800E*01

9.9766E-02
7.4838E-G1
9.8369E-02
1.8272E-03
1.36026-03
2.6775E-03
4.7538E-02
7.9938E-05
».7106E-15

, USl - 3.80E*C4 M/SEC
XHE » .10

STANDING SHOCK
6.93676*03
1.0098E*02
3.14336*01
3.29606*02
1.32996*01
2.3603E«00
2.1854E*00
8.0148E-01
6.635CE*00

~ MOLE FRACT IONS

1.4047E-01
6.6629E-01
1.3464E-01
1.8007E-03
2.97566-03
8.0671E-03
4.5018E-02
7.3961E-04
3.62906-11

REFLECTED SHOCK
1.08076*04
1.18815*02
4.02276*01
4.11586*02
1.44976*01
2.45656*00
2.26126*00
7.82326-01
6.46536*00

1.6905E-01
6.1262E-01
1.61806-01
9.1794E-04
2.9989E-03
8.38866-03
4.23586-02
1.8660E-03
1.6706E-09

, USl - 4.COE*04 M/SEC
XHE « .10

STANDING SHOCK
7.9323E*03
1.08356*02
3.2819E*01
3.66t5E*02
1.38606*01
2.41666*00
2.23066*00
7.9477E-01
6.9004E*00

~ MOLE FR ACT IONS

1.5751E-01
6.3441E-01
1.5118E-01
1.2550E-03
2.8341E-03
7.9835E-03
4.36416-02
1.18666-03
2.2331E-10

REFLECTED SHOCK
1.2323E*04
1.2915E»02
4.12546*01
4.57786*02
1.52446*01
2.5164E*00
2.3130E*00
7.7792E-01
6.82766*00

1.8672E-01
5.7969E-01
1.7928E-01
5.56176-04
2.90416-03
7.6120E-03
4.0508E-02
2.7258E-03
9.8554E-09
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TABLE I. -Continued

PI = 1
XH2 -

P -
T
RnJ
H
A
S • .
I • ..
GAME
U V '

SPEC IE S

E-
H •
H+ .

H2
H-
H2» ' • • •
HE
HE*
hE**. '•

PI - 1
XH2 =

p .. • •,
T - . '•
RHJ
H
A • • ' • '
S
i • •- ;
GAME ' ••'
U .'

SPECIES

e-
H ': ' '
H* '

M2
H-

H2* .
HE
ME*
HE»»

.005*05 N/SJ-M,
.90 • . < '

MOVING SHOCK
1.3796E»OJ

. 7. 7177E»Ol-'
8.3347E»00

. 2.3315E»C2
. 1.1905E*01

2.3541E*CO
'2.14486*00
6.5623E-01

-.2.92886*0!

l.la56E-Ul
• 7.1211E-31
'-, 1.16B7c-01*

1.4647E-(J3-
-- 1.4UOE-32

'• 2.9629E-C3 -;
• 4.648tfE-dt

i. 371 76-34
-3.3210E-14

.OOE»05 N/SW-M,

.90

MOVING SHUCK
- 1 • 5187£*03
a.l277t*03
a. 5293E *00 •
2.5661E»'02. '•
; ,23J3E*01 ' "
2.4011E»0'> •

•2.1907E*09 '
. B.5015E-01 "•"

. 3-3
l
776t*;)l

1.3706E-01
6.7644E-01
1.350at-Jl
1.1697E-33
1.4245E-03-

.-.3.l7«9c-03.-
-. 4.5425E-02
' 2.2226E-04

1.90285-13

, US1 = 4.20E*C4
XHE = .'10:

M/SEC

STANDING SHOCK REFLECTED SHOCK
9.0150E«C3

- 1.1634E»02
3.40356*01 '
4.U572E*02

' 1.4461E*Ol
2.4716E*00 '

• • 2.2768E*00 '
7.a951E-01

..•7.17806*03

' HOLE FRACT ICNS ~*

1.7358E-OI
' . '.6;C36eE-01 "

1. 67256-01 •
8.45565-04
2.6963E-03
7.63COE-03 •

. . '4 .21226-02
'. 1.79846-03
'. 1.22156-09

US1 = 4.40E*04
•XHF = ilO

' 1.4009E*04
-1.4135E*02 '

4.1839E»01 '
•' 5.0T70E»02

-
v
l. fill 16*01

" 2.5754E»00
2.368«*00
7.75176-01

. 7.28266*00 -

2.0486E-01
•-. 5.4563E-01'

1.97456-01
'• 3. 15376-04

2.90566-03
6.6231E-03
3.8515E-02
3.6995E-03
5.4796E-08

M/SEC

-

STANUING SHOCK REFLECTED SHOCK
1.01536*04
1.25096*02

•3.49216*01
4.4657E»02

' 1.5116E*01
"..-••2. 52526*00 •
,' 2 .3243E»00
i; .7;8595E-Ol '
•* 7.5263E*00 '

MOLE FR^CTICNS ~*

1 • 90 14E~OI
5.7354E-01
1.8312E-01
S.4859E-04
2.592ZE-03
7.O4876-03
4 .'04 1 l6-r02
2.56206-03
'.6.C1UE-CS .'

1 • 5882E *04
'. 1-.5629E»02

4.17926*01
.5.62386*02 •
1.71456*01
2.63436*00
2.43166*00
7. 73536-01
7.'?0a46*00'

. 2.24296-01
5. 08826-01

• 2.17106-01
1.6445E-04

' 3.0056E-C3
' 5.5000E-03

•3.643QE-02
4.6948E-03
2.9878E-07'

PI " I
XH2 -

f
T
RHO
H
A
S
I. ' -
GAME
U ' * '

S PEC IE S

E-
M ' -
H*
H2
H-
H2»
HE
HE*
HE**

PI =• 1
XH2 =

P
I
RHO
H " '
A ' ' .
s • ' . " . '
I
GAME- •
U •

eppr 1C ^or t U ltd

E-
H
H* '
H2
H-

H2*
HE .
HE*
HE»»

-OOE»05 N/SQ-M
.90 ' •

MOVING SHOCK
1.6643E»03
£.53926*01
8.7094E*00
2.80536*02
1.2713E*01
2.4480E*00

•2.23786*00
'8.45756-01

' 2.22636*01

1.5521E-01
S.4150E-01
1.5295E-01

'9.26166-0*
1.4053E-03
3.3214E-03

'• 4.43415-02
3. 4 53 7E -04
9.3830E-13

.OOE»05 N/SQ-M,

.90

MUVING SHOCK
'l.8162E»03
8.95aOE*01
8.a690b*00
3.0551E»02
li3137E»01
2.49515*00
2.2861£*00
8.4277E-01
3'. 3743 E» 01

1.7299E-01
'6.0735E-01
1.7044E-01

, 7.2430E-04
1.3592E-03
3.3885E-03

' 4.3223E-02
5.1988E-04
4.1406E-12

i US1 = 4. 606. 04 M/SEC
XHE = .10

STANDING ShCCK
. 1.1323E«04

1.3493E*02
3.5328E«01
4.3900E*02
1.5853E«01
2.5783E*00
2.37486*00
7.8427E-01
7.9732E*00

~ MOLE FRACT IONS

2.0657E-01
5.42766-01
1.9938E-Q1
3.3919E-04
2.5367E-03
6.2867E-03

'3.8667E-02
3.4410E-03
2.74326-08

REFLECT60 SHOCK
1.79316*04
1.74386*02
4.1117E»01
6.2170E»02
1.83496*01
2.6916E*00
2. 5008E*00
7.7202E-01
8. 65656*00

2.*471E-01
4.6980E-01
2.3787E-01
8.055tE-05
3.1689E-03
4.3947E-03
3.43746-02
5.61236-03
1.5400E-06

, US1 = 4.80E*04 M/SEC
XHE - .10

STANDING SHOCK
1.25186*04
1.45986*02
3.5318E*01
5.33C8E*02
1.66716*01
2.6293E*OC
2.4280E*00
7.8414E-01
3.4669E*00

' MOLE FR AC T I ONS

-2.2311E-01
5.11666-01
2.15666-01
2.01806-04
2.5413E-03
5.44396-03
3.68456-02
4. 34056-03
1.1483E-07

REFLECTED SHUCK
2.01726*04
l.S616E»02
3.99166*01
6.8673E*02
l.S726E*01
2.7478E*00
2.5763E*00
7.7000E-01
•5.61126*00

2.6595E-01
4.2907E-01
2.5939E-01
3.7917E-05
3.3224E-03
3.4144E-03
3.2353E-02
6.4553E-C3

. 7.3995E-06
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TABLE I. -Continued

• lOOkN/m

PI • I
AH2 •

P
T
RHO
H
A '
S
I
GAME
U

SPEC IES

E-
H •
H* ' "
H2 '
H-
H2»
HE
HE*'
Ht»»

PI • 1
XH2 *

P
T
RHO
H
A
S
I
GAME
U

cap F I E C5rt (, 1C a

6-
H
H*
h2
H-
H2*
HE
HE*
Ht»*

.006*05 N/SU-M,

.90

MO/ING SHOCK
1.9745E*03.,
9.38806*01.*'
9.J067£*00-
3.3155E»02
1.357VE»Ol
2.5418E*00
2.3352E*OC
8.-.107E-01
3.5217E*Oi

1.9030E-01
' 5.7419E-01

I.K74SE-01
>.58S*E-04
1.2927E-0?
3.3824E-C3
4.2061E-02
7.61H7E-04
1.6723E-11

.OCE*05 N/Su-M.

.VO

MUVING SHOCK
2.13856*03' '
S.8382E*Ol
•J. 11356*00 .
3.58626*02
l.*047E»0:
2.58886*00
2.38596*00
8.4C59E-C1
3.66766*01

2.0737t-0l
5.4159E-01
2.0*m-Gl
*. 220*6-04

' i. 21066-03
. 3. 30435-03

4.J81UE-02
L.0949E-03
o.38**f-ll

US 1 - 5.00E*
XHE • .10

STANDING SH3CK
1.36936*0*
1.58246*02 *
3.4843E*01
S.7842E«02
1.75656*01
2.67776*00
2.4836E*00
.7.85066-01
9. 10266*00

HOLE FR ACT IONS

2.39UE-01
4.8022E-31
2.3251E-01
1.16866-04
2.5869E-03
4.6004E-03
3.5079E-02
5.1846E-03
4.35S5E-07

04 M/SEC

REFLECTED SHOCK
2.25956*0*
2.2107E»02

' - 3.85136*01
7.5737E*02
2.12166*01
2.8011E*00
2.65396*00
7.6724E-01
1.073*E»Ol

2.8672E-01
3.89376-01
2.80176-01
1.81626-05
3. 39796- C3
2.6434E-03
3.0*026-02
7.2486E-C3
3.08686-05

•i
US1 « !.2CE»04 M/SECi- '• •
XHE = .10

STANDING SHOCK
1.4810E«04
l.7217E«02
3. 38096*01
6. 24766*02
l.85C6E«01
2.72586*00
2.544*E*00
7.868*6-01
9.87056*00

MOLE FRACT ICNS

• 2.57106-01
4.4714E-C1

• 2.4997E-01
6.5123E-05
2.6369E-03
3.7825E-03
3.33236-32
5.9762E-03
1 .567S6-C6

REFLECTED SHOCK
2.51016*0*
2.47596*02
3.71616*01
8.3171E*02
2.27176*01
2.8*976*00

, 2.7281E*DO
7. 640 3E -01
1.18996*01

3.0565E-01
3.5353E-01
2.9870E-01
9.3568E-06
3.3705E-02
2.0881E-03
2.8536E-02
8.0151 E-03
1.0*55E-0*

PI - 1.00e*05 N/SQ-H.
XH2 • .

P
T ;
RHO
H
A
S
1
CANE
U

SPECIES

E- .
H .
H»
H2
H-
H2»
HE-
HE*
ME»»

PI • 1.
XH2 • .

P
I
RHO
H
A
S
i
CAME
U

SPEC IE S

E- •'
H
H»
H2
H- '
H2» ,
HE
HE*
HE*»

90

MOVING SHOCK
2.30H*E»03
1.0310E*02
9.l859t»00 .
3.a*73E»02
1.45406*01 .. .
2.6353E*00
2.4314E»00 .
8.4132E-01 ;
3.8125E*01

'.

2.2397E-01
'5. 100 IE -01
2.2039E-01
3.1310E-04
1.1213E-03 •
3.164 3E-03
3.9*88E-Oi
1. 5387S-03
2.3005E-10

OCE*05 N/Sll-M.
90 '

MOVING SHOCK
2.4838E»03
1.08096*02
9.228l£*00
*. 15886*0;
1.5066E*01
2.68156*00
2.4«01E*00
8.4335E-01
3.95596*01

2.401 7E -01
' 4.7933E-01 .

2.3611E-Q1
2.2742E-04
1.03056-03
2.971*6-03
3.804*6-02
2.115*6-03
7.V193E-10

US1 - S.40E*04 M/SEC
XHE • .10

S7ANDING 'SHOCK
: 1.58836*0*

1.8707E*02
3.2S92E*01-
6. 7223E»C2
1.96056*01
2.770*E*00
2.60516*00
7.8865E-01
1.0727E»Ol

MOLE FRACTIONS

2.7380E-01
*.1532E-01
2.6669E-01
3.6761E-05
2.6729E-03
3.09366-03
3.1700E-02
6.680*6-03
4.4884E-06

REFLECTED SHOCK
2.7701E»04
2.7592E*02
3.56506*01
9.1026E*02 .
2.4245E*01
2. 895 8E »00
2.800*£*00
T. 607 IE -01
1.3126E*01

. 3.2322E-01
3.2077E-01
3.1537E-01
5.11426-06

. 3.2488E-03
1.67806-03
2.65906-02
8.81756-03
3.0085E-04

US1 - 5.60E*0* M/SEC .. •
XHE ' .10

STANDING SHOCK
• 1.6891E«0*

2.0271E»02
3.t263E<01 .

. T.206tE*02
2.06666*01

• 2.8121E«00
2.66536.00
7.90*96-01
1.16636*01

MOLE FRACi ICNS

2.89706-01
• 3.8507E-01

2.82*96-01
2.12!!E-C!
2.6717E-03
2.53266-03

. 3.0162E-02
7.323CE-03
1. 41126-05

, '

REFLECTED SHOCK
3.0325E*04
3.0521E*02
3.4625E»01
9. 9184E*02
2.5759E*01
2.9394E»00
2.«695E»00
7. 576 3E -01
1.4350E*01

3. 39256-01
2.9163E-01
3.29836-01

> . 2.9874E-06
3.0625E-03
1.3768E-03
2.44TOE-02
9.6463E-03
7.3265E-04
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TABLE I. -Continued

PI = 1
XH2 =

P
T
RHO
H
A
S
i
CAME
U

SPEC IE S

6-
H
H*
HZ
H-
H2»
HE
HE*
HE»»

PI = 1
XH2 "

P
T
RHQ
H
A
S
I
CAME
U

SPEC IE S

6-
H
H*
H2
H-
H2»

HE
HE*
HE»»

.006*05 N/SO-M,

.to

COVING SHOCK
2.66466*03
1.13426*02
9.2356E*OG
4. 46056*02
1.5631E»01
2.72726*00
2.54376*00
8.46906-01
4.09766*01

2.55976-01
4.49546-01
2.51346-01
1.61566-04
9.43676-04
2.7373E-03
3.64736-02
2.83886-03
2. 61556-09

.OOE»05 N/SQ-H,

.90

PC V ING SHUCK
2.85046*03
1.19156*02
9.2C69E»00
4.7724E*OZ
1.62446*01
2.7722E«00
2.5985E*OC
8.52296-01
4.2373E»01

2.713BE-01
4.2062E-01
2.6606E-01
l-121'.E-O'.
t).6483E-0<.
2.*7SOE-03
3.*777E-02
J.7077E-03
8.3056E-09

US1 = 9.aOE«04 M/SEC
XHE •= .10

STANDING SKJCH
1.7827E»0«
2.1909E»02
2.98S7E»01
7.7003E«02
2.1753E«01
2.8S2CE»00
2.7253E«00
7.9253E-C1
1.26S6E«Ol

MOLE FR ACT ICNS

3.0491E-01
3.S624E-01
2.97**E-01
1.258CE-05
2.6233E-03
2.078CE-03
2.B7UE-02
7.9436E-03
3.61S*E-05

US1 - 6.00E*
XHE <• .10

STANDING SKOCK
1.8682E»0'.
2.3606t»02
2.8421E»01
8.202£E«C2
2. 285eE«01
2.«9C6E»00
2.7U«6E«00
7.9*88E-01
1.368«E»Ol

MOL E FRACTIONS

?.19«E-01
3.2897E-01
3.11«8E-01
7.64C7E-06
2.528SE-03
1.7125E-03
2.726*E-02
8.563CE-03
d.*77lE-05

REFLECTED SHOCK
3. 291 6E *0*
3.3439E»02
3.3552E»Ol
1.0756E*03
2.721*E»01
2.9797E»00
2.9338E»00
7.5*90E-01
1.5527E»Ol

3.535*E-01
2.6659E-01
3.4178E-01
1.8T57E-06
2.8510E-03
1.157*E-03
2.2l*3E-02
1.0*3*E-02
1.5078E-03

0* M/SEC

REFLECTED SHOCK
3.5*39E*0*
3.6368E»02
3.2530E»01
1.1616E»03
2.8637E»31
3.018«»00
2.9956E»00
7.527*E-Ol
1.66726*01

3.6672E-01
2.4««7E-Ol
3.5181E-01
1.2382E-06
2. 62626-03
9.8811E-0*
l.95*7E-02
1.1120E-02
2.71566-03

PI = 1
Xh2 -

P
T
RHO
H
A
S
I
bAME
U

SPECIES

E-
H '
H*
H2
H-
H2*
HE
HE*
HE**

PI - I
XH2 =

P
T
RHO
H .
A
S
I
GAME
U

SPECIES

E-
H
H*
hi
H-

h2«
HE
HE*
HE**

.OOE»05 N/SO-Nt

.90

MOVING SHOCK.
3.0408E*03
1.2534E*02
9.14056*00
5. 09436*02
1.69146*01
2.81646*00
2.6S42E*00
8.S990E-01
4.3747E*01

2.8642E-01
3.92S1E-01
2.B032E-01
7.5992E-O5
7.9654E-04
2.1971E-03
3.2975E-02
4.7011E-03
2.S401E-08

.OOE»05 N/Su-M,

.90

MOVING SHOCK
3.23SS6*03
1.32086*02
9.0360E*00
S.4260E*02
1.76516*01
2.85976*00
2.71096*00
8.70066-01
4.5C946*01

3.01106-01
3.65156-01
2.9415E-01
5.0242E-05
7.39756-04
1.91576-03
3.1110E-02
5.7776E-03
7.4955E-08

US 1 « 6.20E»04 M/SEC
XHE • .10

STANDING ShCCK
1.94436*04
2.5313E«02
2. 702fE*01
8.7121E»02
2.39526*01
2.9273E«00
2.84176*00
7.97536-01
1.4754E*01

MOLE FRACTIONS

3.32826-01
3.03906-01
3.24266-01
4.81226-06
2.40C6E-03
1.42486-03
2.S832E-02
V. 17826-03
1.7988E-04

US I > t.40E*
XHE - .10

STANDING SHOCK
2.0078E*04
2.7014E.02
2.5656E*01
9.2258E«02
2.5033E«C1
2.9627E«00 •
2.89716*00
8.00746-01
1.58776*01

HOLE FRACTIONS

3.4536E-C1
2. 80 76 E -01
3.3592E-01
3.1268E-06
2.2462E-03
1.19466-03
2.43746-02
9.79426-03
3.49S36-04

.-

REFLECTED SHOCK
3.78386*04
3.9205E»02
3.16126*01
1.2492E»03
2.99836*01
3.09436*00
3.05306*00
7.51056-01
1.77646*01

3.7853E-01
2.2S55E-01
3.5990E-01
8.62866-07
2.41136-03
8.59116-04
1.68646-02
1.1597E-02.
4.29256-03

04 M/SEC

REFLECTED SHOCK
4.00906*04
4.20616*02
3.06516*01
1.33876*03
3.13226*01
3.08976*00
3.10966*00
7.50086-01
1.88386*01

3.89746-01
2.08226-01 .
3.66946-01
6.16056-07
2.19466-03
7.5125E-04
1.41166-02
1.U37E-02
6.205SE-03

178



TABlf I.- Concluded

PI - 1
XH2 <•

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H*
H2
h-
H2*
HE
HE*
HE**

PI = 1
XH2 -

P
T
RHQ
H
A
S
I
CAME
U

epcr iceorcl 1C i

E-
H
H*
H2

h-
H2»
HE
HE*
HE**

.006*05 N/S6-H,

.90

COVING SHOCK
3. 43386*03
1.395*6*02
8.8656E*00
5.7675E*02
1.8473E*01
2.9024E»00
2.7694E*00
8.8301E-01
4.6408E*Ol

3.15616-01
3.38156-01
3.0777E-01
3. 22266-05
6.92986-0*
1.63766-03
2.9212E-02
6.8966E-03
2.1609E-07

.006*05 N/SU-M,

.90

MOVING SHOCK
3.6360E*03
1.4756E*02
H. 716*E*00
6.11866*02
l.9352E»Ol
2.9*28E*00
2.82706*00
8.9777E-01
'..76966*01

3.2931E-01
3.1265E-01
3.2C61E-01
Z. 04386-05
6. 573*t-0*
1.38*2E-03
2.7*076-02
7.9660E-03
5. 89136-07

US1 - t.60E»0* X/SEC
XHE = .10

STANOINC S»-OCK
2.06516*04
2.8753E*02
2.43336*01
9.7525E*02
2.61276*01
2.9977E»00
2.95166*00
8.0436E-01
1.68966*01

HOLE FRACTIONS

3.57286-01
2. 59106-01
3.46666-01
2.0719E-06
2.0T7JE-03
U0058E-03
2.28286-02
1.0412E-02
6.*0106-04

REFLECTED SHOCK
4.20686*04
4.48286*02
2.96686*01
l.*285E»03
3.26096*01
3.12346*00
3.16316*00
7.49896-01
1.9816E»01

3.9999E-01
1.9272E-01
3.7303E-01
4.5260E-07
1.98706-03
6.6205E-04
1.1565E-02
1.18126-02
8.23766-03

USl = «.80E*04 M/SEC
XHE =• .10

STANDING SHOCK
2.1134E*04
3.34056*02
2.31586*01
1.02846*03
2.7156E«01
3.03006*00
3.0015E»00
8.08076-01
1.794*E*Ol

HOLE FRACT ICNS

3.67666-01
2.40246-01
3.5581E-01
1.43576-06
1.9144E-03
8.60226-04
2.12826-02
1.0948E-02
1.0657E-03

REFLECTED SHOCK
4.39206*04
4.7591E*02
2.87156*01
1.5202E*03
3.38726*01
3.15586*00
3.21396*00
7.5012E-01
2.07966*01

4.09406-01
1.78616*01
3.78496-01
3.3887E-07
1.7916E-03
5.8675E-04
9.2806E-03
1.1553E-02
1.0281E-02

PI - 1.00E»05 N/SO-Mr
XH2 - .90

US1 - 7.006*04 N/SEC
XHE - .10

p
T
RHO
H
A -
S
I
CAME
U

MOVING SHOCK
3.8410E*03
1.5641E*02
8.51046*00
6.47906*02
2.03126*01
2.98246*00
2.8854E*00
9.1417E-01
4.8946E*01

STANOIN6 SHOCK
2.1S04E«04
3.2093E«02
2.1952E*Ol
1.0821E«03
2.8215E*01
3.06316*00
3.0S24E*00
8.1270E-01
1.89746*01

REFLECTED SHOCK
4.5515E»04
5.04306*02
2.76496*01
1.61356*03
3.51696*01
3.18886*00
3.26446*00
7.5134E-01
2.1770E»01

^Ptl It'.

6-
H
H*
H2
H-
H2»
HE
HE*
HE**

1 n

3.42696-01
2.87696-01
3.3317E-01
1.2650E-05 .
6.2751E-04
1.1511E-03
2.5670E-02
8. 98546-03
1.56766-06

ULt r K A L I I U N ^ —

3.78276-01
2.22116-01
3.64396-01
1.000!Er06
1.7431E-03
7.3421E-04
1.95746-02
1.14896-02
1.69876-03

4.1847E-01
1.6491E-01
3.83876-01
2.53356-07
1.59506-03
5.1764E-0*
7.25056-03
1.1084E-02
1. 22998-02
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Driver gas Test gas

Diaphragm

(a) Prior to diaphragm rupture

a ' ' ' U £

i ® | ©'1
*" Us ©

Interface -1 *- Incident shock

(b) Incident (moving) normal shock in test gas,

Ufl

(c) Reflected normal shock from end wall.

U2 f/<• ^ ['(~~\ — • 1
I usi • *" ©

Model

(d) Standing normal shock at test model.

Figure 1.- Sketches illustrating shock-tube regions of interest:

regions (?) , (2s) , and (2?) .
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U . km/sec

(a) Pressure P2/Pi.

Figure 2.- Thermodynamic properties and flow velocity behind an incident
normal shock into a 0.90H2-0.10He mixture.
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U$. km/sec

(a) Concluded.

Figure 2.- Continued.
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36

U . km/sec

(b) Temperature T2/?1

Figure 2.- Continued.
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62 66 70

U . km/sec

(b) Concluded.

Figure 2.- Continued.
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18

20 24 28 32 36

U , km/sec

(C) Density W

Figure 2.- Continued.
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kN/m

62 66 70

U . km/ sec

(c) Concluded.

Figure 2.- Continued.
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36
U . km/sec

(d) Enthalpy h2/hr

Figure 2.- Continued.
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kN/m2.

U . km/sec

(d) Concluded.

Figure 2.- Continued.
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I |£ ITT|I

7 1 IS

U . km/sec

(e) Speed of sound ap/ai

Figure 2.- Continued.
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I) , km/see

(e) Concluded.

Figure 2.- Continued.
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Vs!

32 36
U . km/sec

(f) Entropy s -Xsi .

Figure 2.- Continued.
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Vs!

3.1

66 70
U , km/sec

(f) Concluded.

Figure 2.- Continued.
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. kN/m'

III III! MM MM III I Mil

U . km/sec

(g) Molecular-weight ratio

Figure 2.- Continued.



34 50 54 .58 62 66 .70
U .km/sec

(g) Concluded.

Figure 2.- Continued.
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'E.1 '

kN/m

U$, km/sec

(h) Isentropic exponent Yp .

Figure 2.- Continued.

E,T
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kN/m

34 70

U . km/sec

(h) Concluded.

Figure 2.- Continued.
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p kN/m

aoos

16 20 24 28 32 36
U , km/sec

(i) Flow velocity Up/a.

Figure 2.- Continued.
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p.. kN/nT

34 42 46 50 54 58 62 66 70
U , km/sec

(i) Concluded.

Figure 2.- Concluded.
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36
Us. km/sec

(a) Pressure P2s/Pi-

Figure 3.- Thermodynamic properties and flow velocity behind a standing
shock for a 0-90H2_o.10He mixture.
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34 58 62 66 70
U . km/sec

(a) Concluded.

Figure 3.- Continued.
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kN/m

16 20 24 28 32 36

U$. kmfsec

(b) Temperature T-S/T.

Figure 3-- Continued.
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.005

VTi

U , km/sec

(b ) Concluded.

Figure 3-- Continued.
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P2s/pl

36
U , km/sec

(c) Density P2s/
pi•

Figure 3-- Continued.
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P2s/Pl

I l l l I I I ! t i l l I l l l I I I I I I I I I I I I I l l l I l l

kN/m

38 42 46 50 54 58 62 66 70

U , km/sec

(c) Concluded.

Figure 3.- Continued.
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20 24 28 32 36

U , km/sec

(d) Enthalpy h2s/h1 .

Figure 3-- Continued.

206



p kN/m'

1.1

2

2s 1

34
U , km/sec

(d ) Concluded.

Figure 3-- Continued.
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13

Sllioo '̂

U$, km/sec

(e) Speed of sound a0 /a..
c. S I

Figure 3-- Continued.
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a2s/al

14

12

10 Ft 11 j 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 11 i i
34 38 42 46 50 54 58 62 66 70

U , km/sec " ' . " ' " :

(e) Concluded.

Figure 3-- Continued.
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24 28 32 36
U$. km/sec

(f) Entropy s2s/sr

Figure 3.- Continued.
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S2s/Sl

Pr kN/nT

0.005

50 54 58 62 66 70
U , km/sec

(f) Concluded.

Figure 3-- Continued.
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kN/m

36

U . km/sec

(g) Molecular-weight ratio Z

Figure 3-- Continued.
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kN/nT

62 66 70

U . km/sec

(g) Concluded.

Figure 3r- Continued
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28 32 36

U . km/sec

(h) Isentropic exponent YF 2

Figure 3.- Continued



Y /YYE.2s'YE.l

54

. U . km/sec

(h) Concluded.

Figure 3-- Continued.

58 62 66 70
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Figure 3-- Continued.
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Figure 3-- Concluded.
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Figure U.- Thermodynamic properties behind a reflected normal shock and
reflected shock velocity for a O.gOH-O.10He mixture.
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Figure 4.- Continued.
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Figure 4.- Continued.
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Figure 1.- Continued.

226



p., kN/m

a2r/al

38. 42 46 50 54 58 62 66 70

U , km/sec

(e) Concluded.
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