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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 0.95H,-0.05He.in Volume I, 0.90H,-0.10He
in Volume II, O.85H2-0.15He in Volume iII, and O.75H2-0.25He in Volume 1IV.
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 determlnlng 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. 4 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-3087 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. 1In 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 and 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** (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_, 0.90H,-0.10He, O. 85H,-0. 15He, and 0. 75H2-0 .25He, The revised
editions of ﬁASA SP-§085 and NASA 83-3087 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

p pressure, N/m2

R . universal gas constant, 8.31434 kJ/kmol-K

s specific entropy, kJ/kg-K

swo/R nondimensional specific enﬁropy

T temperature, K

U velocity, m/sec

Ur velocity of reflected‘shock, m/sec

Us velocity of incident shock, m/sec

W molecular weight, kg/kmol

wo molecular weight of undissociated 0. 95H2-0 05He mixture,
kg/kmol » o

Z number of kmoles of d135001ated and ionized 0. 95H,-0.05He mixtﬁre
Se;wnumber of kmoles of undissociated 0. 9552-0 85He mixture,



lo
YE isentropic exponent, (3-——§-B>
sW,/R

3 log p
p . " density, kg/m3
Subscripts:
1 .4,“§taté.nf quiescent teét gas ahead - -of incident normal shock
2 . - state of tést~gas behind incident‘normal nhock (see fig. 1)
or _'state of test gas behind reflected normal shock into region Q)

(see fig. 1)

2s state of test gds 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/m? ='9.869§ x 59'6 at; = 1.4504 x 10~% psi = 2.0885 x 10~2 1bf/ft2
1 kg/m3 = 6.2428 x 10'2 1bm/ft3 = 1.9403 x 1073 slug/ft3

1 J/kg.= 1 n2/s§c2 = 10.76M'ft2/se02 = 4.3021 x 104 Btu/lbm

1 m/sec = 3.2808 ft%sen = 5.2369 mph

Physical constants appearing herein for a 0. 95H2-o 05He mixture at an
initial temperature T1 of 300 K are as follows:

W

o 2.115 kg/kmol

-
]

= 3.964 MJ/kg



a, = 1,288 km/sec
Y 1 408

2, = T, °°° .
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ffgﬁ a FLOW REGIONS AND COMPUTATION PROCEDURE
The regions of 1nterest for a shock tube are 1llustrated in flgure 1.
The driver gas ‘at ‘the’ tlme of dlaphragm rupture 1s de51gnated as region -
and the* quieécent test gas is designated ‘as .region’ @ (fig. 1(a)). Upon
rupture:of- the dlaphragm, an incident’ shock ‘wave propagates 1nto region
with velocity U 'The Tlow conditions 1mmed1ately behind this shock are-
denoted as reglon () (fig. 1(b)). When the incident shock wave reaches
the end wall of the shock tube, .it is reflected back into region
(fig.. 1(0)) L“The gas behlnd the reflected shock wave is ‘brought to rest,.
relative’ to the shock tube. Flow condltlons behlnd this reflected shock - -
wave, whichH*is" propagatlng ‘upstrean with veloc1ty Ur’ are de31gnated

as regiofi’ @ L s e

,\} Tihee

.y

_ For"a blunt model p051t10ned 1n the drlven sectlon of. the shock tube,'
a stand1 g bow shock 1s formed at the model prov1ded the flow in reglon.()
is supersonlc (flg 1(d)) The flow condltlons 1mmed1ate1y behlnd the nor-

LSl A%

mal portion of this s‘t’an’dlng shock are de31gnated as reglon .

"The conservation relations for an incident normal shock into
region (:), a standing normal shock, and a reflected normal shock are pre-
sented in, reference, 1L,.along with the :method of .solution: (successive
approx1mat1ons) For the solutlon of these .conservation relationsy an equa- ’
tion of” ”téte (1 e.;'source of equ1l1br1um thermodynamic properties for
hydrogen- ,llum mlxtures where ‘the. .density is-a function of pressure and
enthalpy) 1s requlred The program of reference 8 was used to generate the
‘ present ‘résuylts and the equation of state takes the form-of the. equilibrium
procedure of referénces 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- sp‘c1es used to model the hydrogen-hellum m1xture are the six
species use,xln the hydrogen calculatlons of reference 11 (e ’ HZ’ Hg, H,
H*, and H ) plus the helium spe01es He, He*  and He** (alpha particle).
The solfrce iof heat of formation and spectroscoplc 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* 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 Het* presented in reference 13 were obtained from reference 14, 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** 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'* also has a degenebaey

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 0.95H,-0.05He mixture shock cross-
ings (i.e., in the method of successive approx%mations, the density in

region @ , , or @ 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 C) and the shock-wave velocity, respectively, whereas
the conditions behind the bow shock correspond to conditions in
region C)

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 preéessure in region (:) (P1) and the inci-
dent shock velocity (US1) is varied within the group. 1In table I, p, is



varied from 5 N/m2 to 100 KN/m? 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 Py, a complete 1list of calculated thermodynamic
properties (p, T, o, h, a, sW,/R, Z, and Yg), flow velocity (U),
and species volumetric composition is given for tge three shock-tube regions
under consideration. The rows in thé upper portion of each tabulation for
a given pg and Ug are identified by letters (FORTRAN symbols), the
designations of whlch in terms of the symbols defined, are given in the
following table: :

FORTRAN Moving Standing Reflected
symbol shock shock shock
P P2/Py P2s/P1 Por/ P
T T,/T, Tog/T Tpp/T
RHO po/Py Prg/Py DZP/bl
H Chgmy | mgmy Bpp/h1
A a/a, - .apg/ay asnp/ay
S : | 8,/3, 2 855/34 VSZr/s1
Z | Z,/2, (2,472, | Zppl2
GAME g,2/VE,1 YE,2s’E, 1 Yg,2r/VE, 1
U - Uy/a, Upg/ay Up/ag

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 (1) are used to nondimensionalize célculated

properties in regions (@, , and @_? . The temperature in region Q)
T1 is 300 K for all cases in table I orresponding thermodynamlc proper-,
ties for a 0. 95H -0.05He’ mlxture in reglon (D are given in the follow1ng
table 4



INITIAL CONDITIONS AHEAD OF INCIDENT NORMAL SHOCK

IN 0.95H,-0.05He

T, = 300 K
W, '2.115 ke/kmol .
hy = 3.964 MJ/kg
a; = 1.288 km/sec
g1 =u7;uoa |
"2y = 15000 ¢
Py, N/m? 7045 g/m3 sqW,/R
5 - 0.0042Y4 “o. 25.81
10 .00848 25.11
20 . 01696 . 24 .42
50 . ‘ 04240 - 23.50
100 -~ .08480 ' 22.81
200 | .1696 ° 22.12
500 NI -+ 21.20
1 000 - .8480 ¢ 20.51
2 000 71,696 - 719,82
5000 4,240 18.90
10 000 8.480 . 18.21
20 000 16.96 17.51
50 000 42,40 16.60
100 000 84.80 15.90 .

In the present results of table I; no'ﬁﬁper iimitatiohs‘on pressure and . .
Vtemperature 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.) P

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 calqulated,by 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 whlch 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 () although Coulomb



interaction effects are expected (See appendlx B of ref. 11.) It should:ﬂ
be recognlzed however that thermodynamlc propertles calculated at the '

extreme temper'atures in regions ‘ and @ must be v1ewed only as
estlmates. : .

As demonstrated in reference 11, 1ntermolecular force effects on

thermodynamlc properties in~ regions @ ’ ' , and @ are negllgible for
pure hydrogen for the present range of p1 and U The compressibility
factor for helium is significantly less than that ?or hydrogen at a given
pressure and temperature (ref. 15); thus, intermolecular force effects for~
the present hydrogen-helium mixture are also negliglble. DA

Charts

Working charts (cofresponding to the results of table I) are given in
figures 2 to 4. 1In these figures, the nondimensionelized thermodynamic

properties and flow velocity for regions @, , and @ are plotted as
a function of incident shock velocity U for various quiescent test gas
pressures., For each property, the incldent-shock-ve1001ty scale is 0 to

36 km/sec and 34 to 70 km/sec. This division of the US 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/m2, is
imposed on the results of figures 2 to 4; calculated quantities above this’
limit are not plotted. Again, the properties in region (:) 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 0.95H,-0.05He mixture. Properties include pressure, tempera-
ture, density, entgalpy, 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/m2 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

8




SP-3085 and NASA SP-3087 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-3087 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 Resear'ch Center _ _
National Aeronautics and ‘Space Administration
Hampton, VA 23665

September 22, 1976
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TABLE 1.- NONDIMENS IONAL THERMODYNAMIC PROPERTIES AND FLOW VELOCITY FOR INCIDENT (MOVING),
STANDING, AND REFLECTED NORMAL- SHOCKS ‘IN 0.95H2-0.05He MIXTURE

[usér cautioned about using table at pressures exceeding lQb MN/m2]

Pl = 5.006¢00; NISO-N-
N2 =

-95 -

.7 121127€+01 .
,,.2.8250E400
~8883E¢00 .,
1167586000 ..
. . -ho0A6SE*Q0. |
.\ 1-0000€+00
9.9406E-01 ..

'2.3185E+00

,<Lm,

SPECIES

E~ . - 204834E-61 - |
8.7851€-10.

5.57536-20
- 9

. 2.05565—76

Pl = 5.C0K¢00 IISH.,
2= .95

. 3.8345E~39.
©. 3.1678E-06. .
. 6.151TE~20. -
9.50006-01 - .
. 6.6596E—46
. 1.9438E-21
$.0000E-02
1502293E-62 -
0.

12 -

e MOLE FRACTIONS =e=om—me—emom .

. 1e1329E-49 .

US1l = $.00E003 W/SEC.
X -08 .

»== MOLE FRACTIONS ——=—--eeweeo |

USL .= 4.00E403, n/ssc .,
XHE = .05 D

[ROVING. SHOCK , S?ANDING SHOCK - REFLECTED SHOCK

- 243180E401 5.6561E401
7 3.5120€000 - 4.9458€400
6.6012E+00 . ‘ks1435E401
.3.8144E+00 1955E¢00°
1.8612E+00 ..z.2.1800€400
1.0480E400. . - 1.0626E+00 °,
1.0000E+00 , 1:0001E+00 °
9.8631E~01 - ' 9.6078E-01 .
. 1.3788E¢00 . . l'1.2197E+00

N

-, 1.16TBE-42 4.0743E-27 _

L1 1.2576E-07, 2.6528E-04
. 5.9947€-20 '6.2168E-20
'9.5000E-01 9.4974E-01

» 1.9009E-32 ~
loZGQOE-Zl
6.9993!—02
. 2.0011E~54 .
0.

:&,

. MOVING, . SHOCK..  STANDING - SHOCK REFLEC‘I’ED SHOCK

“ /1.15205001 4.6T19€¢0 - 1.0059€402 |
: s. 15265000 . 6.S578E+00
o ; 9.0736E¢00 .. 1.8204E+01,.
“r5.Be999TEC00 . 5.A397E400 ... [ ,7.5439E400 .
- Fe9489E+00 . . 2.2149E400 .- .2.3765E¢00 .
1.0125:000 1., 1eOTO2EC00 -).: - .:1.0930E+00 - .
- .120003E400. , : -1.0090E400
.. 945183601 . . . °8.5366E-01 .
1.5065E400... -~ 1.2873E+00 T

;- Llel634E=-23 -, 4.6TA3E-1T ..
- 6e3862E-04 1.77526-02 ,
5.2844E-20 - . 4.62728-17- ,
9.4938E-01 9.3269E-01- ...
4.99176-29 . =

i+ 1le3331€=-21 -
-1«0078E-21 - y .
4.9984E-02
1.0112€-52 - - .
0.,

P

-5N/m’

Pl = 5-025*00 NISO‘"' «

M2 =

R -v
5.

Pl = 5.00£+00 NISH.
95

2 =

P

x-O
x .
o

>

cgNus:

CQNUDI
)
S
'

i

-~ s243LT5E#00

Ne1226€000
1.0067E+00 .
B.6157€~01"
4.4753E400;

. 5.0465E~20

9.0923E-25.

~6.5T4SE-04

6.2655E-20,
2.4936€-01

- 2,1326E-30
1.8535E-22,
4,9984E-02 -
1.4754E-53 .
e .

usx = 6.005003 nISEc

XHE ® .05 . S

NOVING SHOCK, STANDING SHOCK REFLECTED SHOCK
. 2,5642E401
. 5:0823E+00,
7 5.0061E+00
5.3603E+00
2.1995€+00 .
i+,1e09TBEQ0 -
; 1.0003E+00 .
9.5156E-0L .
3.7304E¢00

. B.4360E¢01 ° 1. 5585402
- 6-6489E00 T.4533€¢00
.2541E601 ~ “2,0144E+01

<80S1E+00  '1.0202E¢0L"
+3B07E+00 . . 2.5034E+00
+1051E+00 . 1.1249E+00
1.0118E¢00 * 1.0380E+00

' 8.4251E-01 . B.1005E-01 .
7 1.4860E400. 1.zsueooo

===, MOLE FRACTIONSvﬁﬁ'f"---eT:

“

.9s3663E-1T . .. L.319TE~14 .
T2.36156-02 ', T.3166E-02

" 9.294%-17, . 1.3072E-14
9.27176-01 * 8.7866E-01 _

": 24368021 " 1.1955€-18

. 9.7857€-19 T.2565E-16

" 4.9415€-02 4.81T1E-02 °
1.1886E-42 | 7.7707€-39

' Q.. e 0.

USL.= T.00E+03 N/SEC
e - 0GE

1.3399E+01
2.64T4E+00
- 11613E+00
‘1.0819E+00

“1.0783E¢01

,8:0613E-01
-143T10E#00

1.1874€+00

wem cem—=' MOLE .FRACTEONS ==—m=c--—o—c |

7.1213€~23
4.9668E-02

.- 1.8936E~45 :

0.

6.2926E-18

1.3268€-02 .
+. 6.3052E-18
.9.3706E-01

.MOVING, SHOCK STANDING .SHOCK ,REFLECTED SHOCK.
; 3.5210E¢0L . : . :
619278400 "
.'5.6481E¢00 ;|
‘6. 9875E¢00 .
ve:. +2e5240E400
" 1.1377E+00
1o O464E+00 ..

1.4855E¢02. . ,2.3649E402 -
"7.5526E¢00° 78,1026 E+00
‘LA 19E¢O1 2.6972E+01

=
¥

5

7.9949E-01 .

1 :201685E=14. ;- 2.8806€E-13 .
. 8.8T739E-02 "1 5142E-01
2.1487E-14. ;_2e8545E~13
. Be6348E-01-. -, ~8.0236E-01
1.8619E-18 - . 4.85356-17
1.9992E~16 . . 2.6625E-13
<TTB2E-02.. .. - 4.6214E-02
3.9816E-38 .. . = 6.8829E-3¢6
0. 0o



“* FABLE I. - Continued

' 2
o 5N/m°*
Pl = 5.00E+00 N/SQ-N, Usl = 8,00E403 nISEC b Pl = 5.00E¢00 N/SQ-N, USl = 1,00E¢08 M/SEC -
XH2 = .95 xne = .05 XHZ = .95 XHE = .05 . ’
nOVlNS SNOCK STANDING SNOCK REFt ECTED SHOCK N "MOVING SHOCK SYAND!NG SHOCX REFLECTED SNCK
4 . 4JT125E+01 2.4345E+02 3.6536E¢02 14 " T<6399E¢01 . 5.T0S6E+02 T+8204E+02
T - 6+9024E+0p " 8.2310E400 '~ B8.6845E400 T, 7.7787E+00 . 9.3384E +00 9.7362E+00 -
RHO. | .6.6539E400 2.6973E+01° . . 3,6911E¢01 | RHO ~ | 9.0077E+00 T 4,/96T0E+O1 6.2355€+01
H 8.8906E +00 1.4364E+01 - 1.T28TE¢OL H T . . 1e3458E+01 2.3100E+01- - T 26791E+0L
A 2. 401 9E+00 2.6843E+00 2.8096E+00 LI . . 25956E+00 3.0306E+00 " 3a1T11E+00
S .- 1.1489E+00 1.1754E+00 ° 1.,2029E+00 s 1220986400 ' 1.2664E¢00 ‘1. 3014E+00
4 - 1.0262E400 1.0967E+00 1. . 1397E¢00° - 4 1.0904E+00 - - 1.23056+00 ~ ~~ 1.2083E400
GAME 8.1457E-01 ° T. 9828E-01 . . T-9758E-01 GAME T.94298-01 . Te9928E-01 8.0172E-01 °
v 5.2798E+00 . 1.30585000 . 1.1619€+00 v - 6.9045E+00 “ 1«2543E£¢00 ‘1« 1638E+00
SPECIES -f——°‘—4-— NmE FRACTIONS —e———————ee SPECIES - MOLE FRACTIONS e
E- . . 9.5882E-1s . ° 4.’“935-13, . 2.8170E-12 E- . .. 1.2180E-13 2.2658E~11 ' ' TT153E-11"
] . 5.1035€-02 - 1«7627€-01. ° T 2.4511E-01 H . . 146589E-01 3.7447€-01 © A.4750E-01
He 9.5248E~16 4.7063E-13 .° . " 2.7914E-12 He - 1.2009€-13 2.2742E-11 T.6466E-11 -
H2 9.0024E-01 T.7813E-01" . T.1102E-01 H2 ... T+8826E-01.. . 5.8409E-01 5.1369E-01 -
- 2.T124E-20 8.25156-17 .~ T.T99T7E-16 He. = 7 T 8,89426~18 T - 9.8948E-15 7 4.3449E-14
H2¢+ ‘6.4291E~18 4.43626-153 2.6304E- 14 H2¢. ™ T+2076E-16 ° ° 2.25626-13 7.30536-13
HE 4. 8724E-02 4.5593E-02 4.3872€-02 HE - 4. 5853E-02 ‘4,0638E~02 T 3.8813£-02 -
HEs .61305-41 " 7+3847E-35 1.3625E-33 HE+ 5.4294E-37 5.3626E~-31 - ‘21341E-30 -
HE++ -G . 0. - 0. . " /124 -2 0. - 0e -
) .
. . AN
Pl = 5.00E+00 NISQ—I. ust = 9.”!003 HISEC Pl .. 5.00!000 NISQ-I. ‘USL = 1.108404 W/SEC
XH2 = .95 XME = .05 o, . 2 = .95 HE = .05
N HOVING SNOCK SYANDING SHOCK REFLECYED SMOCK R MOV ING ‘SHOCK” SYAND!NG SHOCK REFLECTED SHOCK
P 7 ‘6.0902E+01 3.8416E+02-¢ ,5.“135002 - N " 943520E401 8.0403E¢02 1.0740E403 -
T 7 " Ta3904E+00 8. 8116E+00 ' 9.2219E400"° T - 8.1147€+00 . 9.8379E+00 1.0241 €401
RNQ . T«8121E¢00 ' 3.76356+01 6.‘!996!001" . ‘RHO © 10183Ee0L” " 6.2348E401 - T+6156E401
H W .. 1,1050E+01 1.8484E¢0L.- 2.175TE+01L H 7 " l.6115E401 2,8190E¢01 | 3.2349€401 -
A . 2.4971€+00 2.8533E+00 “ 2.9841E+00 A . 26971E+00 3.2173E400° "3.3712E¢00 *
S '1.1T78E+Q0 1.2184E¢00 1.2496E¢00 s 1 2446€+00 " “1e3186E¢00 1.3576E+00
r .. - 1.0550E+00 1.1588E+00 ' 1.208TE+00 - 1. 1315E+00 1.3113E+00- 1.3773€+00
GAME .  7.9976E~01 - T<9T49€-01 7.9886E-01 - GAME °  T7.9225t-01 ' * 8.0238E-01" ' 8.0575E~-01
u - 6. 094 8E+00 - 1.2668E+400 1.1522E+00 v 7<T021E+00 1.2602€+00 1.1878€+00
SPECEES ~—==—=—-=-cev MOLE FRACTIONS - ———— B SPECIES —~memmeaeace MOLE FRACTIONS ==vvevceonen
E- T 1.6653E-14 "4,2735E-12 1.6960€~11 [ S 5.9845E-13 " 9.,8483E~11 - 2.9207E-10
H 1.0427€-01 © 27370€-01 - - 3,4535E~-01 H . 243240€-01 - 4. T462E-01 5.4779€-01
He " 1.65506~14 4:23428-12 . 1.6806E-11 - He 5.9522€~-13 9.7595€-11 - '2.89%9€~-10
H2 8.4833E-01 = " 6.8314E-01 ' 6.13288-01" H2 , | Te2341E-01 4.8724E-01 4.1590E~-01
H- - ‘8.1622E-19 “1e2486E~15 6.9574E~15" H=. 6.0719€E-17 5.7544€~14 *2+1096€-13 -
H2e " 1.0377E-10 * 4.0636E-14 " °-° 1.6109€-13 H2s 3. 2073€-18 9.4520€-13 . 2.6017€-12 .
HE ‘44T393E-02 T 4.3157€-02 "’ ‘4o 1366E-02 HE " 4+4190E-02 " 3.8134E-02 : 3.63035€-02
HE+* 6.4874E-39 7.8215€-33 - .2005E-32 - HE* ‘14 0991E-35 ‘T«1693E-30 4.6965E-29
HE+¢ 0. 0. 0. HEe+ 0. 0. 0.
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Pl = S-OGEOOO NISO-N.
YH2 =

14
T
RH
H
A
S
P4
GA
Y

]

PL = 5.00£¢00 N/SQ-N, '

02 =

cgnubzgﬂv

14

USL & 1.206400 W/SECET T 0L

XHE = .05

TABLE1-Continued .

&

MOVING SNOCK S'I’ANDING SHOCK REFLEC'ED SHOCK
. 1.0900E403

 1e1234E+02
8.4L05E+00
1.1342€¢01

..:1.9022€+01
. 2.8015€+00 ..°

1.2022E400 °

1.1779€+00
" 7.9222E-01
8.4965E400

s

3.0198E-08

. 2.3886E-16
.1.0553E~14

‘0o

“ 1.9187E-02"
“1.908B4E-12" °
"6.555TE-0L "

4. 24506-02 .
 i2.96885E-33

-

B

T “3.7777E- IO :

1.0334E¢01
. 7+5256E401
3.3777E+01
3.4173E+00
"143T48E+00

. 1.4010E400 °
.-8a 0662E=-01

ME "FRACT lONS ——-—-—-—" W kS

5.7237€-01
" 3.T4T70E-10

3.3408€-12
3.5691E-02
8. 59355- 29

-

: u‘zazoeooo Ehe

" 3.9194E<01 "
L2 7566E-13 .

1.4296E¢03

"3, 84T2E+ 01
T 3.5891€400
1s41T7TE+00

T 1.AT58E00.

- 8.1013E-01 "

e r'.zzquoo

. .00135—09
S 6.4477€-01
*9.9936E-10
18.8041E-13
'B.OOIOE‘IZ
‘3,38081€-02

9.7912€-28"

0. -

Us1:a 1.308600 WISEC
X 05 o

L:0761E¢0L ,
9.0030E¢01

uovms SDIJCK "STANDING® SN%K REFLECYED SHOCK .

- L327TE¢02

1.2423E+01
2.2178E401
 2.9104E+00
" 1,3226E400
1.2290€%00

—mmm—mm<ee— NOLE FRACTIONS ——meicimeolo’ o0

S.9083E-12
~3.727%-01
5.9189€~12
$.86576~01
9.0409€-16
3.0361E-14
4.0681€-02

. 8.6931E¢00

1, 80152E~33

7 7.9280E-01 ©
E 9.23115000 )

s e

1.4241E+03

. 1. 0842E+01

- 8.7632E+01

*'3.9834E+01 ©

"3,6327E¢00 -

" 124344€400

" 1.4986E400

"8.12226-01 -

1.3180£+00

1.30536-09 ~

6.6557E-01
1.2961E-0%
3.0107€-01

+ 1.0360E~-11
3.3361E-02
3.26056-27

Ll ISTE-12

3

,1.3‘635003
! 1.1319€e01

1.0293E402 '

* 1.5830E¢00
© 8,186 LE-01
1.27368E+00

3.39526-09

7.36556-01

-343726E-09

-2.3186€-01
 3.3696E-12,
2,59356-11""

T 2.3280E~26]

[

'3.15065-02 !

pl-SN/

3.21356-01 -

e

Pl =
’XHZ = -,95

“5. QUE+00 N/sa—n. Cusl

I3

XHE = .05

i 1.406¢08 ‘N/SEC - -

lOVING SHOCK' STANDING SKJCK REREC'EO SDOCK
T 1.81

P L.5484E#02 4E403 - 2,3270E+03
T 8.9560E#00 "  1.136TE+01 " - ‘1.1981E¢01
RHD®". " 153436E+01 ., . 9.9136E¢0L - 1.143TE402
H oY - 2.5585€e01 ) “4.6373E¢01 5.24208001
A 705 T3,0233E400 C, Y 3.8695E+00 ° “4.1116E400
s Le3653E400 “. . 1.496TE+00 ° - 1.5482E400
7 71.2851€¢00 _*,1.6036E400 - - % 1.6983E¢00-
GAME . 41 9418€-01 ' 8. 1966E-01 - 843085€-01
U =% -71,0063E401 71 1.3680E400. " 1.3456E+00
bt “ROLE FRACTIONS * cGmmn

/SPECIES”

© 75i3089E-14

1 #579€-11 °

2L ST41E-15 -

3.8910£-02"
4,9390E-33

’9[ - 5-005000 N/SO—ﬂt

MZ - .95

" #+088B9E=09. 7 "
7.5285€-01

3.9256E-12}
. 2.9209E-11"
T 3.1179E-02-

. l‘ -
Custia l.sosou n/SEC .
WHE = .08 i .

yoe f

o

403946E-26"
‘0. .

. 1.265TE-08
.8,2239E-01
1.2592€-08
~-1.4817E-01
‘1.32178-11
‘T.0681E-11
- '2.9440€6-02

1. 8793£-28
. I.QO le‘!B

[

: .ROVING SHOCK SYANDING SHOCK : REFLEC?ED SOOCI

e 1. 7852E402 '2.2398E403 2.87T10E403
T "9.21806400 © 122029€¢01 1.2902€+01
R/H “'163B9E¢0L " ' 1.08626402 | 1.2242€402
H 2.9243E+01 5.3376E¢01 ' 6.0341€e01
A 0T 3014216000 0 4.1433E400 " 4.4871€400
s - ‘1:4105€400 ' - | 1.5610E400 * 1.8170€400
T Ui ).3456E400 . 1.T7143E¢00 1.8178E+00
GAME: ' =" 7.9595€~01L . 8.3252€-01 : 8.5846E-01
v | 1.0838Ee01.  “1.4378E+00 1.4409E+00
SPECIES™ - -'=wimammmmsan nme FRAC TIONS - ~-— oo e
= 3 % 3,6263E-11 - " 1.4i05€-08 6:3173€-08
H o 5.13816-01. {  -8.3332E-01 - 8.9980E-01
He ' '3,61036~11 1.4037E-08 ..6.2960€-08
w2 4.49036-01 ' 1.3751€-01 7.2897€-02
H- T.2603€-15 - . - L.4136E-LL . 6<2008E-11
H2¢  ©  1.673¢E-13. - B.3021E-11 - . 2.T515E-10
HE . [ 3.71556-02 " 2:916TE-02 *. 2.7509€E-02
HE+ D 1.1462E-31 - 8.9609E-25 4.2853€E-23
HEes:-* 0. S~ e - 1.9554E-89

6.6248E-83




TABLE I, - Continued

QOE+00 N/SQ~M, -
98-, . ..

259248402
1.0015€+01
1. 6662E+01
4.1720E+01
3.5384£000
1.5587E00

1-5536E¢00

-8 04T0E-01
.*1+3138€¢01 -

-

'3.6T64E-10

© “T7:1263E=01.
. 3.8637E-10
.. 2.3518€-01 .
© .42TTE- 14
. 1.3582€-12.

. 3.2184E-02

T 1.72216-29

Qe

Pl e !-MOM IISQ-H- i

O.SleE‘lo.

T.73676~-01 -

. 8.3370€6-10 . .
“129367E-01

2.1978E-13
2.667TE~12
3.0658€-02
1.7829E~-28

2
pyr5N/m
Pl = 5.00E+00 N/SQ-M, USl = 1. oasooa,n/sec Pl & -5,
XH2 = .95 XHE = .05 XH2 =
: novnns SHOCK -STANDING SHOCK REFLECTED SHOCK - .
L 2.0384E¢02 .+ 24 TLO0E 403 3.5116E403 [4
T . - 9.4T41E+00 . 1e2921E401 1.5084E+01 T
RHO. . .. .1,5253E+01 1. 14864E+02 1.2089E 02 RHO -
H ... 3.3151E+0L 6.0840E+01 694 TAECOL - Moo
A i7" 3426636400 .- - 4.5072E¢00 5.3922€E+00 A
S ¢t 1aASTIES00 .o . 1.6261E400 . 1.6898E+00 s
P 1.4108E+00 1.8263E+00 1.9258E400 .
GAME . 7.9823E-01 .  8.6085€-01 “1.0010E ¢00 GAME .
(TR - -1.1609E+01 -- _1-56395000 1.6753E+00 v
SPECIES ==~ MOLE FRACTIONS ==ocemecem== . SPECIES
© TJTTITE-11 © - 6.6422E-08 -i~ 1.344 1E-06 [
. 5.8222E~01 .. 9.0491€-01 _  9.6147E-01 H
© 7aT7389E~11. | 6.62106-08. . . 1.3426E-06 He
3.8233€-01. ° 6.T7T126-02 102564E-02" Mz .
CLeTIITE-14... . 6.1767E-11 . 8.4783E-10 He
.. 344543E~13: -5, 2,7360E-10 2.2609€-09 . H2+
C. 0 3e5444E-02:. - | +2.73T778-02 - 2.5963€-02 HE -
© 3.1434E-31" ... 4.3S59E-23 8. 5644E-20 HEs
HE#e.. .. | 0a 6.3424E-82 645842E-71 HEee
PlL = 5.00E400 N/SG~M, USL = 1.TOE+04 n/sec
M2 = 95 XHE' = .08 CKH2 = -.95 -
i 2 MOVING SHOCK .. .STANDING SHOCK REFLECTED SHOCK
P .- . 2430T4E+02 3.1868E¢03 4.3394€003 P
T 9.TISTE00 .  1.4735E+01 2.2433E401 \
RH -1:6003E401 .. 1.1239E+02 9.9164E+01 RHO
H 3. 7310E+01 6.8693E+01 8.1652E+01 H
A o: Y 1343983E+00 5.2646E400 7.0511E400 A
s S+ 1+50T4E+00 1.6892E+00 1.T596€400 * . s
z 1.4801E+00 1.9208E+00 - 1.9506E+00 z
GA 8.0110E-01 9.7926E~01 1.1362E400 GAME
u 1.2375E+01 1.7606E+00 z.svaze;oo : v
SPECIES  w~=m==v=—m=me noL € ‘ERACTIONS ~—rmmmmimeme SPECIES
E- * "1, 7722€~10  19.0586E-07 6.0363E-04 . [ .
H 6.4883E-01 . 9.5876E-01 9.T289€~-01 H.-2 .
He 1.7655€-10 9.04T8€-07 -+ 6.0360E-04 He .
H2 3.1738E-01 1.5189E-02 2.T155€-04 . HZ
H- - - 4.2504E-14 5.7381E-10 . ©°9.3928E-08 e
H2+ :7.0597€-13 1.6502E-09 1.2223€-07 H2e,
HE ©T 3.3TT9E-02 2.6030E-02 -205633£-02 * HE
HE+ -+ - %,/6828€-30 < 2.9669E-20 «3.7770€-13 HE® -
HE®+: - .: .0, - 1«0338E-72 HEs e

6.5131E~47

Ca

Sé - I.GOEOOQ n/SEC

= .05

. 3.6027E+03

1.9215€+01

| 9.6232E+01

Te6736E+01

" 6.5947E«00

1. 74286400

-1.9484E400

1. 161TE+00

- 2+ 2762E400

.1.06535-05

' “9.7327€-01

T.6643E-08

©.9J1879E~04
- 1.8124€- 08

2.8818E-08
2.3663E-02
. 2.01&95-1 5
.92535-55

uslk = 1. 908
XHE = J08.

. 1-05176-03

©:9.T7056E~ 0L

1.05TTE~03

- 1e2349E- 04

1.91898-07

.~ 23197€-07

< 2.5597€-02

T 18.6250€~12

-9.T915E~43

- MOVING SHOCK STANOXNG SHOCK REFLECYED SPDCK

5.1953E¢03
2.8630E+01
9.2191E+01
9.3742E+0L0
"T+3616E+00
1.8073E¢00 -
1.9684€+00
9.6166E-01

| 2 0913E000 '

IG.E FRACY lDNS —nrc e e

. 9.3806€-03

©. 9.55T9E-01
9.3805E-03
5.03356-08
7.0490€-07
1.9223€-07
2,5402€-02
3,5733E-10-
4.0869€+36

+04 NISR

MOVING SHOCK . S?ANQING SHOCK REFLECTED SM&CK
63E+03

1.208930£+02 3. 6.0071E+03
1.0318¢+01 2:4969E+01 3.2053E+01
1.7391E+01 8.35607E+01 9.3502E+401
4.48380E+0} 8.5051E+01 1.0494E+02

- 3.6912€+00 T.1930E+00 _ T.5689E+00
1.6117€+00 1.T84TE«00 1.8440E+00
1.6308E+ 00 149534E+00 2.0027€+00
8.0970€-01 ‘140825E400 8.9247€-01
1.3895E001 © . 2.8591E+00 3;!212!000

R S ROLE FRACTIONS —osmmmmmmme

2.63236-02
9.2236E-01
-2.6323€-02 -
2:6521E-05 .
1.49326-06
-1 .6594E-06
2.496TE-02
4.9845E-09
6. 0580E-32
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Pl = 5.00E¢00 N/SQ-N,

XH2 = .95

=]

(4 gl~ LR 33 ; - v
3

SPECIES
E—
He

H2e

HE+
HE#

PL = 5.00€¢00 N/SQ-¥,

TABLE I. - Continued

. US1l = 2,00E+0% M/SEC
XHE L]

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3. 2088E+ 02
1. 0668E+01L
1. 7576401
5.1290E+01
3, 8625E+00
1.666CE+00
1.7113E+00
8.1720E-01
1.4646E401

1.99706-09
8+31308-01
1+ 9921E-09
© 1=3949E-01
$.2298E-13
5.3300€-12

209218E~-02 -

1. 5940E-27
"0

c §FMV!) x § -

SPECIES
E-
He
H2
H-
H2¢

HE+
HE¢e

16

3.5388E+02
1.1112€+01
1.TTISTESOL
5. 544 8E+01
4.0685E+00
1. T211E+00
1.T7936£+00
8.30354E-01
1.5388E+01

5.4306E-09

. 8.8492E-01 .

5.4205E-09
8.T7202%-02
1-3601E-12
1.1421E-11
2.7877E-02
1.6536E~26
0.

4. 4445E+03
2.8583E+401
T.9167€E+01
9.3940€+01
T7.3161E+00
1. 8199€E+00
1 .9699E+00
9.5257€-01
3.2545€+00

6.800) E+03
3.4401E+01
9.6678E+01
1.1608E+02
7.8085E +00
1.8779E+Q0
2.0446E¢00
8.6687E-01
3.2527E+C0

MOLE FRACTIONS =-=—=-e—weo=-

1.0152€~02
9.5426€-01
1.0152E~02
5.3134E-05
6.5T793E-07
7.3799€-07
2.5382E~-02
2.975%-10
1 .3434E~37

4.6299E-02
8.8293€E-01
4.6299€E-02
1.82356-05
2.2415E~06
2.5114E-06
2.4454E-02
2.21 7AE-0Q8

1.4111E-29"

= 2,10E+0¢ N/SEC

ust
XHE = - .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

4.9855E+03 7.5478E¢03
3.1137€+01 3.6244E+01
8.2121€+01 9.9583E+01
1.0365€+02 1.2T744E+02
T« 4575E+00 8. 0499E+00
1.651T7E+00 1.9114E+00
2. 0030E+00 2.0912E+00
9.1217E-01 8.5497E-01
3.3334E+00 3.3352€+00
MOLE FRACTIONS -=——c———ee==
2.6T96E-02 6.7534E-02
9.2137€~-01 8.4100E-01
2.6T96E~-02 6.7533E-02
8. 1566E-05 1.3780E-05
1.3417€~-06 . 2.9062E-06
1.4788E-06 . 3.2977E-06
2.4956E- 02 2.391 0E- 02
2.2264E-09 6.2225E~-08
2.1389E-35 6.2339€6-28

Pl = S.00E*00 N/5Q-H,
5

XH2 =

o

c gNu»x ; -v
E

«

SPECIES

E-
H

He

H2
H- LIS
H2e 77
HE
HEe*
HE#+

Pl = 5,00E*00 N/SQ-M,

H2 -

x g -~v
o

CONVD
>
x
m

SPECIES
E-

He
H2
H-
H2¢

HEe
HE++

USL = 2.20E+0% M/SEC

XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3.8803E+02
1-1795E+01
1. 755TE+01
6«1850E+01
4-3731€E+00
1. TT62E+00
1.8739E+00
8+6528E-01
1.6110E+01

2.2923E-08
9.32 10€-01
2.2897€E-08
4.0621E-02
4.88326-12
3.1186E-11
2. 6683E-02
6.4889€-25

5.4756E+03 8.1458E+03
3.2693&+01 3.7761E+01
8.5473E+01 1.0076E+02
1.1383E+02 1.3901E+02
7.7736E+00 8.2830E+00
1.883TE+00 1.9459€+00
2.0462£+00 2.1410E+00
9.3603e-01 ‘8.4863E-01
3.3186E+00 3.3945E+00
w—==—ew——-— MOLE FRACTIONS ==o—w—=—=c=-
4.7767E-02 B8.9215€-02
8.7997€-01 7.9820€-01
4.7767€E-02 8.9215€E-02
T.3832€-05 . 1.0789€~05
1.9324E-06 3.4366E-06
2.1503E-06 3.9534E-06
2.4418E-02 2.3354€-02
1.0403E-08 .1+3549E-07
5.1480E~33 1.0891&-26

3.8640€-90

.95

4e 2214E+02
1.3342E+01
1.6350E+01
60 T4TSEOL
5.1203E+00
1.8289E+00
1-9332E+00
1-0154E+00
1.676TE+0L

me—mee———e— MNOLE FRACTIONS

3.4370E-07
9.6652€-01
3.4357€-07
7.64086-03
€.5695E-11
1.807S%€-10
2-.5837€E-02
$5.6871E-22
2.0110E-79

USL = 2.30E+04 M/SEC
xH

5.4823E¢03
3.5079E+01
T7.5384E+01
1.2351€+02
T.9132€+00

-1.9226E+00

2. 0TSS5E+00
8.5985€6-01
3.6417€E+00

6.2381E-02
8.5118E~01
6.2381€02
1.3829€~-05
2.1526E~06
2.4265E~06
2.4042E~ 02
3.8276E~-08
1.9529E~29

MOVING SHOCK STANDING SH_OCK‘ REFLECTED SHOCK

8.2074E#03
3.8913E¢01
9.6221E+01L
1.5032E+02
8.4883€+00
1.9837E+00
2.1920E+00
8.44T70E-01
3.4271€E+00

1.1040£-01
7.5637E-01
1.1040€-01
8.3696E-06
3.6813E-06
4.2861E-06
2.2810E-02
2.4120€-07
8.T6T5E-26




Pl = 5,00E+00 N/SQ—NM,

XH2 =

o

CgNMDIg-“
-

SPECIES

He -
H2

H2+

HE+
HE++

PL = 5.00E+00 N/SQ-N,
5

AN2 =

[=]

CgNMbIE-"ﬂ
m

SPECIES

95"

TABLE 1. - Continued -

US1l = 2.40E+04 M/SEC

XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

4.5422E+02
1.6806E+01
1.3866E+01
T«3275E+01
6.1920€+00
1. 8T41€+00
1.9491€+00
1.1704E+00
1.7293E+01

.5.0535E+03

3.6231E¢01L
6.573T7E+01
1.3303E+02
8.0683E+00
1.9643E+¢00
2.1218E+00
8. 46 79€-01
3.6524E+00

T.4392E+03
3.9602E+01
8.3820E+01
1.6058E+02
8.6427E+00
2.0261E+00

2.2411€+00

8.4163E~01

.3.4228E+00

| mmememeee—en MOLE FRACTIONS ==rmem=————en

2.5665E-05
9.73863E-01
2.5664E-05
4.6902E~04
1.3294E-09
2.7309E-09
2.5652E-02
2.8185E~-17
9.T496E~63

8.0971E~02
8.1448E-01
8.0571E-02
8.6688E~06
2.2621€-06
2.5666E-06
2.3565€E-02
T.5€611€~08
9.4003E-28

US1 = 2.50E¢06 M/SEC
xH

1.2989E-01

7+1790€-01
1.2989E-01
© 6.2567€~06

3.519TE-06
4.1300E-06
242310E-02
3.5364€-07
3.2264€-25

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

4.8686E¢02
2.0778E+0L
1.2009E+01
1.9287E+01
6.7628E+00
1.9107E+00
1.9511E+00
1.1281E+00
1. 7797E+01

4.T4S0E+03
3.T7124E¢01
5.8982€+01
1.4278E+02
8.2297E+00
2.0041E¢00
2.1670E+00 -
8.4187E-01
3.6287E+00

6.8629E+03
4.0230E+01
T.4456E+01
1.7098€+02
8.7972E+00
2.0672E+00
2.2912E+00
8.3962E~01
3.4181€E+00

------- —-— MOLE FRACTIONS --———r—==eu

6.4337E-04
9.7303E~01
6.4337€-04
5.9504E-05
1.5088E-08
2.1430€-08
2.5626E-02
8.8695€-14
3.2819€-50

1.0016E-01
7. T660E-01
‘1s0016E-01
6.5021E~06
2.3121E-06
2.643TE-06
‘2.3073E-02
1.2734E~07
5.7764E-27

1.4892E-01
6.8033E-01
1.48928-01
4.7904E-06
3.3529¢-06
‘ 3.9638€E-06
2.1822€-02
4.9476€-07
1.0048E-24

2
H-SWm

Pl = 5,00E+00 N/SQ-M,

XHZ =

-

HO

ME

CgNlﬂ)x

SPECIES

E- .

H

H+

H2

"-

H2¢

HE

HEe

HEee

USLl = 2.60E+04 M/SEC

XHE = .05

MOVING SHOCK STANDING SHOCK

5.22226¢02
2.4197E+0L
1.1018E+01
8.5564E¢01
6 8853E+00
1.9416E+00
1.958T7E+00
1.0002E+00
1.83508€¢01

4.T131E+03
3.8050E+01

~ 54 5900€+01

1.5330E+02
8.4104E+00
2.0411E+00
2.2159€E+00
8. 3897E-01
3.623TE+00

REFLECTED SHOCK

: 6.T196E+03
. 4.0980E+01
6.9914E¢01
1.8239E+02
8.9780€E+00
2.1057E+00
2.3453€E+00
8.3865E~01

<« 344305E+00

=== MOLE FRACTIONS ———mem—ccc=e

‘4,47 15E-03
9.65506-01
4.4T1%E-03
1.7420€E-05
6. 26626-08
7.6369E-08
2.5527E-02
1.1197€-11
. 2.65T2E~42

- 1.1999€-01
T.3745E~01
1.1999E-01
5.1232E~06

© 244099E~06

2.7804E~ 06

. 2.2564E-02

2.0755€-07
3.3258E-26

1.68546E-01
6.4155E-01
1.6856E-01
3.8180E~06
3.3018E-06
3.9393E~06
2.1319€-02
T.0401E~07
3.5606E-24

PL = 5.00€+00 N/SQ~N, ° USL = 2.70E*Q4 M/SEC

H2 -

P
T
RHO
H
A
s

4
GAME
v -

SPECIES

[
H

He
H2
H-
H2¢+
HE
HEe
HE++

5.6121E+02
2.6642E¢01
1.0661E+01
9.2142E+01
6.9372E+00
L+ 9698E+00
1. 9759E+00
9+1421E-01
1.9000€+01

m——————e——-- MOLE FRACTIONS

1.3095€-02
9.4650E-01
1.3095E-02
8.8011E-06
1.3621€-07
1.5688E-07
2.5305E-02

1.6546E~10 -

‘4.30STE-38

4.9356E+03
3.9056E+01
5.5691E¢01
1.6487€+02
8.6153E+00
2.0762E+00
2. 2692E+00
8.3750E-01
3.6427€E+00

1.4067€-01
6.9661€-01
1.4067€-01
4.1915€- 06
2.5673€-06
2.9936E-06
2.2034E~02
3,35416-07
1.9553E~25

MOVING SHOCK . STANDING SHOCK REFLECTED SHOCK

6.9596E+03
4.1884E¢01
6.9096E+01
1.9517E402
9. 1906E+00
24 1426E400
2.4049E+00
8.3859E-01
3.4631E+00

1.8916E-01
6.0089E~-01
1.8915€6-01
3.1256€E-06
3.3515E-06
4.0454E-06
2.0790€-02
1.0288€-06
1.4215€E-23

17



Pl = 5.00E+00 N/SQ-M,

XH2 =

SPECIES

E_

H

H+
H2
H-
H2e
HE
HE+
HE® s

9

TABLE I. - Continued

USL = 2.80E+04 M/SEC

XHE = .0

MOVING SHOCK STANDING SHOCKX REH_ECI‘ED SHOCK

6.03226+02
2.8408€+01
1.0617€+0L
9.5012€E+01
7. 0469E+00
1. 996TE+00
1.9999E+00
8. 7405E-01
1.9695E+01

5.3135€+03
4.0097E+01 -
5.6960E+01
1. 7732£+02
8.8362E+00
2.1106E+00
2.326AE+00
8. 3700E-01
3.6T768E4+00-

T.4265E+03
4.2872E+01
T.0159E+01
2.0905€¢02
7.4250E+00
241791 €+00
2.4690E+00
8.3919€-01

3.5091E¢00

=——mm—emeem= MOLE FRACTIONS ---==mm—m=e—e

2.4966E-02
9.2506E-01
2.4966E-02
5.7683E-06
2. 1668E-07
2.4400E-07
2.5001E-02
8.616TE-10
1.8133E~35

Pl = 5.025000 N/SQ-N,

H2 =

CgNszgﬁv

18

1.6182E~01
6.5487E-01
le6182E-01
3.4982E~06
2.7444E-06
3.2391E-06
2.1492E-02:
5.3116€-07.
1.0T95E~-24

2.1022€~01
5+5930E-01
2.1022€-01
2.5698E-06
3.4337€-06

4.2002€-06 -
.2.0249E-02 -
1.5122€-06 -

5.9175E-23

USL = 2.90E+04 N/SEC
XM 0s .

HOVING SHOCK STANDING SHOCK REFLECTED SHOCK

6.4763E402
2.9787€+01
1.0719E+01
1. 0616E¢+02
T« 1830E+00
2.0231E+00
2.0284E+00
8.5394E-01
2.0418E+0)

3.8667E-02
8.9801E-01
3.866T7E~02
4. 2T4TE-06
2.9630E-07
3.3050E-07
244650E-02
2.7083E-09
1.1628E-33

5.7868E+03
4. 1144E¢01
5.8925€+01

2.1450E+00
2.386%E+00
8.3717e-01
3.7200€+00

MOLE FRACTIONS --

1.8305E-01
6.1295E~01
1.8204€-01
2. 9448E-06
2.9125E-06
3.4821E-06
2.0947E-02
8.1931E-07 .
S.4111E-24

8.0205E¢03
4.3901E+01

. T+2090E+01

2.2379E¢02
9.6736E+00

'2.2158E¢00

2.5368E400
8.4026E-01
3.5637E+00

2.31328-01
5.176SE-01
2.3131E-01
2.1501E-06
3.5057E-06
4.3503E-06

1.9708E-02 -

2.2078E-06
2.4338€-22

. 2
P 5N/m

Pl = 5,00E+00 N/SQ-N, USI ® 3.00E¢00 W/SEC
XH2 = .95 E = 05
NOVING SHOCK STANDING SHOCK RERECTED SHOCK
L4 ©.941264+02 6.3288E+03 . 8.T7250€+03
T 3.0934€+01 4.2185E+01 4.4932E6001
RHO 1. 0892E+01 6.1231E+01 T«44358¢01
H 1.1356E+02 2.0421E¢02 2.3926£002
A T« 32682€+00 9.3058E¢00 . . 9.9329€ 400
- 2.0494E¢00 2.1796E¢00 . = :2.2529€+00
3 2.0601E+00 2.4301E+00 2.8076E¢00
GANE 8.4271E-01 <. 843783E-01 8.41728-01
u " 2e1157€+01 "3.7495E400 3.6240E000
SPECJES  ——oe=- MOLE FRACTIONS ~——==cecccces
E- 5.3427E-02 2.0412€6-01 2.5219€-01
H 8.6887E-01 5.T7134E-01 4.T7645E-01
He 5.3427€-02 2.0412€-01 2.52108-01
H2 - 3.3784E-06 2.4838E-06 1. 7787606
K= 3.725TE-07 3.0561€~06 . 3.5470€-06
H2e 4.14136-07 .3.T03TE-06 - . 4.4690E-06
HE - . 2.4271E-02 2.0406E-02 1.91726-02
HEe 6.4626E-09. 1.2325€-06 3.1910E-06
HE++ 2.8621E-32 2.5354€E-23 B 9.6055€~22
Pl = $.008+00 N/SQ-N, USL = 3,208¢08 N/SEC
M2 - .93 RHE = .03
MOVING SHOCK STANDING SKDCK REFLECTED SHOCK
|4 T.92T4E+02 T.STA2E+0 1.0337E004
LI 3.2821E¢01 6.62!05001 4.T119€401
R/RHO 1.1338E+01 . 6.6247E+01 T.93534E201
H 1. 2916E+02 243337€+02 2.T218€%02
A T.6253E+00 9.8014E+00 1. 0484E+01
S 2.1022€+00 2.2499E+00 2.3291E¢00
i 2. 1302€+00 - 245838E+00 2.7582€+00
GAME 8.3169E-01 8.4023%€-01 8.4567€-01
1] 202637E¢01 3.8839E+00 3.7620€+00
SPECIES  ——~—————— RMOLE FRACTIONS ~——=——our=
€~ 8.4616E-02 2.4530E-01 2.9302€-01
H 8.0729E-01 4.9003€-01 3.9583E-01
He - - 8«4615E-02 2.4530€-01 ’ 2.93016-01
H2 2.329%-06 1.7532€6~-08 1.1825€-06
H- 5.1154E-07 3,2381E-06 3.4973E-08
H2e 5.69346-07 4.0384E-06 4.5527€-06
HE 2.3471E-02 1.9349€-02 1.08121E-02
HE+ 2.3470€-08 2.6211E-06 . 8.52136~06

HE+¢ 3.2518E-30 4.3483€-22 1.3960£-20



TABLE I. - Continued

Pl * 5.006+00 N/SQ~M;  USL = 3.40E¢04 M/SEC
XH2 = .95 XHE = .05

MOVING SHOCK- STANDING SHOCK REFLECI’ED SHOCK

4 8,9838E+02 9.0014E+03 1.2194E+04
T 3.4396E¢01 4.6314E401 4.9362E401 .
RRO - . 1.1831E+01 7.1296€401 8.4716E+01
H %" 1445776402 © 2.645TE+02 3.0760E+02
A ' - - 7.9254E+00 ‘1.0322E+01 1.1068E401
S - 24 1561E+400 2.3219€+00 2.4060E+00
- 242078E+00 2.7260E +00 2.9159E+00
GAME - 84271 5€-01 8.4384E-01 T 8.5103€-01
1} 2.4169E¢01 4. 0169E+00 3.9223E+00
SPECIES  ~o—=—————-~ MOLE FRACTIONS ~-——=mme=mm
E- © 1.16756-01 2. 8468E-01 3.31266-01
H 5 .. T.4384E-01 4,1230€~01 3.2034E-01
He - T 1.1675E-01" 2.846TE~ 0L 3.3125€-01
H2 1.T115€-06 " 1.2040E-06 7+4993E-07
W - 8, 254TE~07 3.2536E~06 3,2631€-06
H2e, 7.0522E-07 4.1836E-06 4.4002E-06
HE : 2,264TE-02° ' 1.8337€-02 1.7134€-02
HE+ &.1346E-08 S.2603E-06 1.2992E-05
HE+ e 1.1541E-28 5.90456~21 1.7740E-19
PL = S.00E+00 N/SQ—M, US1 = 3.60E+04 R/SEC
M2 = .95 XHE = .03
novxuc SHOCK  STANDING snocx REFLECTED SHOCK
P © ¥ 1,0108E¢03 1.0589E +04 1.4273E+04
T -;’ © 3,5791E+01 . 4.8421E+01 S.1786E+01
RHO: ° 1,2325€+01 7. 6046E ¢01 '8.9406E+01L
W 1.6339€¢02 2.9774E+02 3.4550E+02
A 8,2276E+00 1.0870E4+01 1.1706E+01
S 2.2112E+00 2.3955E¢00 2.4853E+00
I3 - 2,2915€+00 2. 8756E+00 3,0826E+00
GAME 8,2541E-01 8.4861E~01 8.5837E-01
'} 2,5685E401 4.1692E400 4.1065E+00
SPECIES  www ~= MOLE FRACTIONS ——=w=~——==~-
[ -1«4901E=-01 3.2189€-01 3.6743E-01
H 6.8015E-01 3.3863E-01 2.4894E-01
He ) 1.4901E-01 3,2188€-01 3.6740€-01
H2 1. 29206-06 7.9001E-07 " 4.3532€-07
H- 7. 2404E-07 3.0931E-06 2.8353E-06
H2e . 8.1866£-07 4.1091E-06 3.97656-06
HE . 2.1820E-02 1.T377E-02 1.6194€-02
HE+ 1.3354€-07 © 1.0234€-05 2.6273€-0%
HE®+ 2. 1000E-27 2.2862€-18

§.9135€-20

1

p -5N/m2

Pl = 5.00E+00 N/7SQ-Ne USL = 3.80E¢0% N/SEC
AH2 = .95 XHE = .05
‘MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P +~1e 1298E+03 “1e2321E+04 1.6568E404
T 3.7074€+01 5.0630€+01 5.4522E+01
RHO 1.2800E+01 8.0274E+01 9.3330E+01
H - 1.8202E402 3.3283E¢02 3. 8606E+02
A " 8.5341E+00 1.1455E+01 1.2420E¢0}
s ‘24 26TTE*QO 2.47C5E+00 2.5668E+00
z 2.3808E+00 3.0314E+00 3., 25560E+00
GAME 8+2514€-01 8.5489E-01 8.6898E~01
U 2.7201€¢01 4.3439E+00 4.3313E+00
SPECIES — —== MOLE FRACTIONS «-—=—=ee-ee
E- 1.8093E~01 3.5674E-01 4.0110E~01
H 6.1713E-01 2.7003e-01 1.8249€-01
He 1.8093€-01 3.5672E- 01 4.0105€~01
H2 9.8459¢E-07 4.8474E-07 2.2110€-07
H- T.9375E~-07 2.7654E-06 2.2445E-06
H2e 9.0717E-07 3.8061E-06 3.2936E-06
HE ' '2.1002E-02 L.64TAE-02 1.5300E-02
HEe 2.5943€-07 "1.9818E-0% 5.5985€-05
HE¢e 2.52238E-26 T.7266E~19 3.3885E-17
Pl = 5.00€+00 NISO-N. USL = 4,008¢08 N/SEC
M2 = .95 XHE = .03
- ROVING SNOCK STANDING SHOCK REFLECTED SHOCK
P . 1.2553E+03 1.4181E+04 1.9060E +04
T 3.8286E+01 5.3030E+01 S5.T774E¢01
RHO 13246E+01 8.3780E+01 9.6193E+01
H 2,0166E+02 3.6979E+02 4.2908E402
A 8.84064€¢00 1.2089E+01 1.3248E+01
S ‘243257€+00 254658400 2.64THE+00
I3 2.4753E400 3.1918E+00 3.4296E+00
GAME 8.2578E-01 8.6346E-01 8.8573E-01
u 2.8714E401 4.5465E+00 4.5764E¢00
SPECIES  ——~————w—e— MOLE FRACTIONS ——— -
E~ 2.12216-01 3.8907€-01 4.3142E-01
H 5.5539E-01 2.0623e-01 1.2270E~01
He 2.1221E-01 3.8903e-01 4,3129€-01
H2 T.49606-07 2.6978E-07 9.1838E-08
H- 8+3781E-07 2.2954E-06 1.5594E-06
H2+ 9. 68 95E-07 3.,20859€~06 2.4165€E-06
HE 2.0199E-02 1.5626E-02 1. 444T7E-02
HE+ 4.6752€6-07 3.9339€-05 1.3180E~7%
HE++ 24 2080E~-25 9.009%€-18 6.3117TE-16
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PL =5
XHZ2 =

HO

NADPTRN-AT

GAME

SPECIES

E—

H

He

H2

H-
Ha2+
HE
HE+
HE++

Pl =5
M2 =

HO

NPT D=0

GAME

SPECIES

E-

H

He
H2
H~
H2e
HE
HE+
HE++
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TABLE 1. - Continued”

US1l = 4.20E+04 NISEC
XH E = .05

- 00E+00 N/7SQ—-M,
«95

HOVING SHOCK STANDING SHOCK REFLECTED SHOCK.

1.3872E+03 1.61506¢04 2.1799E+04 .
3.9456E+01 5.5769€+0L 6.2307E401
1.3656E401 . | 8.6333E+01 9.7064E401
2.2230E+02 4.085TE+02 T A.T589E+02 .
9.1662E¢00° , ~ 1.2802€+01 1.4360E401 |
" 2.3851E+00  2.822%9E+00 2.7317E+00

2.574TE+00 3.3543E+00 _ 3.6044E£400

" Be2707E-OL 8. T606E-01 .9.1818E-01

. ,_,s.ozzbsoox 4. 78706400 “4e 94586E400
“s—mw=w=ce— NMOLE FRACTIONS =——-v==—a=e-
2.4263E-01 " 4.1866E-01 4.5900E-01
4.9532E-01 1.4785€-01 6.85356-02
2.4263E-01 ‘4.1858E-01 . 4.5859E~01
5.6603E-07 1.2950€E-07 2.4588E-08
8.5612E~07 1.T245E<06 8.3662E-07
1.0029€-06 ‘24 5839E- 06 1.3586E-06
1.9419€6~02 * 1.4823E-02 1.34686-02
8.0067€E-07 ' ‘843315E-05 4.0385E-04"
1.6883E-24

- ‘l_.Z369E~lQ . 2.7999E~14

-00E400 N/SQN:  USL = 4.40E+08 N/SEC
.95 XHE = .05,

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.5255E+03 L.8197E+04 2.4817E+04
0604E+01 5.9162E+01 6.9634E401
1.4025€E¢01 8.T7486E+01 9:49208€+01
. 2.4395E¢02 . 4.4910E+02 5.2738E402: .
9.4952E400 .. 1.3659€+01 1. 6012E+01
2.4458€E+00 2.7000E +00 248154E¢00 .
2.6788E+00 3.5157€+00 . 3.7543E400 .
8.2889E-0% . 8.9699E-01 9. 8069E~01
3.1729E+01 5.0884E+00 5.4901£+00
———— NOLE FRACTIONS —————
2.7206E-01 .QSSSE-OI 4.8059€-01
4.37226-01 9.5278E-0Q2 - 2.7381€-02
2.7205E-01 4.4515E-01 . 4.7871€-01
4.2104E-07 - 4. 8277E~08 2.9291E~09
8.4933E-07 1.1082E-06 2.7907€~07
1.0086E~06 1.7576€E-06 5.2536E~07
1.8664E~-02 . 1.4019E-02 . .- 1.14296-02
1.3259€E-056 2.0260E-04 . 1.8892E-03

1.10226-23 . | 2.5322E-18 - 5.0639€~12

|

-5N/m2

P1 = 5006400 W/Sa-H,  USL = 4.60€¢08 N/SEC
XHZ = .95 .. _XHE = .05 .
MOVING SHOCK STANDING SHOCK RERLECTEOD SHOCK
) 1.6T0ZE¢03. 2.0270E¢04 2.8211Ee04
T #.1732€01 6.3703E601 8.1943€+01
RHO 1.4352€401, _8.6910E¢01 .8.9381E+01
H 2.6660€402 4.9123E+02 5, 85TTE+02
A '9.8353E+00 1.4763E401- 1.6242E+01
s - -2.5079E+00 2.T137E+00 2.8973E+00
1 278736400 . - 3.66126400 3.8517€+00
GAME  8.31226-08 . 9.3451E-01 1.0543E400
v 3.3229E+01 549406400 6.346TE+00
SPECIES - MOLE FRACTIONS - ——
E- 3.00396-01 4.6739E-01 4.9374€-01
Mo 3.8128€-01 5.2173E-02 7.61246-03
He 3.0039€-01 4.6678E-01 4.8367€-01
HZ _ 3.0654£-07 1.2186E-08 1.3260€-10
He | 8. 1866E-07 3.6227€~07 . 5.2107€-08
H2e 9.8647E-07 9.6187€- 07 1.1718€-07
HE _ 1.79376-02 1.3047E-02 4.9167€-03
HEe 2.15186-06 . 6.1010€-04 -8.0644E~03
HEes _ 646230E-23 9.9021E-14 2,5996€~09
PL * S.00E¢00 N/SQ-N, U1 = e.002e0s R/sEC
02 - .98 .. .88
. MOVING SHOCK SYANDING SHOCK REFLECTED SHOCK
) " 148211E+03 2.2282E 404~ 3.208SE+04
ST -+ 4.2919E401. 7.0582E¢01 1.0179E02
RKO 1.4632€ +01 8. 3586€ +01 8.1019€+01
" 2.9025€+02 5.3469E402 6.5335E402
A 1.0189€+01 1.62636+01 2.1457€¢01
s 2.5712€+00 2.8451E+00 2.9731E400
z 2. 8999E+00 3.7768E+00 3.8905€+00
GAME 8.3414E-01 9.9216E-01 1. 16 26E +00
v . 3.4724E001 6.0861E¢00 7.6354E+00
SPECIES ——— — MOLE FRACTIONS ~=—-—eeemmae
E- 3.2755E-01 4.8369E-01 4.9878€-01
H -, 3.2765€-01 2.1837E-02 1.8819€-03
He 3.2755E-01 4.8124E-01 4.8649E-01"
H2 2.1681£-07 1.5876E-09 3.17916-12
- 7.65926-07 1.9240E-07 6.7038E~09
H2e 9.3750€~07 3.6T41E-07 1.8598€-08
HE - 1.7239€~02 1.0787E- 02 S.6158E-04
HE+ 3.4618E-06 2.4516E-03 1.2209€-02
HE+s 3.7674E-22

1.1288E-11 8.8518E-07



Pl =35
XHZ =

HO

NP I DM

GAME

SPECIES

E-
H
He
H2
H-
H2e
HE
HE+
HEe+ o

PL =35
2 =

SPECILES

E~

H

He
H2
M
H2e
HE
HE+
HE+ e

TABLE I. - Continued

« 00E+00 N/SQ-M, US1 = 5.00E+04 M/SEC
«95 XHE = .05

MOVING SHOCX STANDING SHOCK REFLECTED SHOCK

1. 9TB82E+03 2.4153E¢04 3.6324E¢04
4«4129E¢01 8.0044E+01 1.2688E¢02
1. 4862E+01 7.8535E+01 T.3458E+01
3.1490€+02 5.7933E+02 7.2807€+02
1.0560E+01 1.7954E+01 2.4111E¢01
2.6355E+00 2.910QCE+00 3.041TE*00
3.0162€+00 3.8485€+00 *3.8974E+00
8.3778€~01 1.0464E+00 1.1757E+00
3.6212e+01 6.8590E+00 9.1702E+00
wweecneen——e MOLE FRACTIONS ==~-- -——————
3.5349E-01 4.9331£-01 4.9966E-01
2.T644E-01 T.9136E~03 6.7198E-04
3.53496-01 4.8579€-01 4.8684E-01
1.4757€-07 1.3615€-10 1.2321€~-13
6. 93488~ 07 . 5.0409E-08 1.3809€-09
8.6337E-07 1.1040€-07 3.7467E-09
1.6572E-02 5.4729€-03 8.4432E-05
5.5843E-06 7.5192€-03 1.2662E-02
2.1285¢g-21 1.4508E-09 8.2946E-05
«00E+00 N/SQ-N, USL = 5.20E+04 M/SEC
«95 XHE = .05

MOVING SHOCK STANDING SHOCK = REFLECTED SHOCK

2.1413E+03 2.5918E+04 4.0621E+04
4.5411E+01 9.2487E+01 1.5159E+02
1.5038€E+01 T.21556+01 6.8631E401
3.4055E+02 6.2478E+02 8.0463E002
1.0953E¢01 2.0185€+01 2.5716E¢01 -
2.T7007€+00 2.968T7E+00 - 3.0961E+00 -
3.1358£+00 3. 8839400 3.9044E+00
8.4242€-01 1.1343E+00 1.1173E+00
3. T692E¢01 7.8595E+00 1.0588E+01
~eceameae—— MOLE FRACTIONS ———<~emee==
3.7815E-01 4.9792E-01 5.0057E6-01
2.2777€-01 2.8361E-03 3.6377E-04
3.7814E-01 4.86376-01 4.8626E-01
9.5339E-08 9.6399E-12 1.3028E-14
6.0431E-07 1.1587€-08 6.30926-10
1. 665T7E-07 2.9619€E-08 1.2467E-09
1.5936€E-02 1.3175E-03 2.8721€E-05
9.1560€E-06 1.1556€-02 ‘1e1246€E-02
1.2487€-20 1. 0154€-07 1.5312€-03

2
LN 5N/m

Pl = 5,00E+00 N/SQ-M,

XH2 =

1 4
T
RHO
H
A
S

Z
GAME
u

SPECIES

E-
H,
He
H2,
He
H2+
HE
HE+
HE++

Pl = 5.00€+00 N/SQ-H,

2 -

HO

NAPID~-D

GAME

SPECIES

E-
]
He
H2
H-
H2e
HE
HEe
HEes

«95

USL = 5.40E¢04 M/SEC
XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2.3104E+03 2.T423E+04 4.4T0TE+ 04
4.6809E+01 1.0743E¢02 1.T256E+02
1.5150€+01 6.5549E+01 6.6045E+01
3.6720E+02 6.7080E+02 8. T890E+02
1.1376E+01 2.2161E¢01 2.7022E+01
2.T665E4+00 . 3.0203E+00 3.1415E+00
3.2579€E+00 3.8944E+400 3.9229€+00
8.4858E~01 1.1739€+00 1.0T87E+00
3.9162E+01 9.0616E¢00 1.1655E+01
cwameemeeeae MOLE FRACTIONS —=-~<=<==- -
4.0146E-01 4.9928E~01 5.0292E-01
1.8175E-01 1.1739€E~03 2.5374E-04
4. 0144€-01 4.86T71E~01 4.8400E-01
5.7337e-08 T7.8036E~13 3.1222€-18
5.0203E-07 2.9501E~09 4.4120E-10
6.5041E-07 8.4395E~09 6.2287E-10
1.5332E~02 2.T606E~04 1.0834E-05
1.5508E-05% 1.2559€~02 6.6393E-03
7.9099€E~-20 3.5769E~06 6.0956€-03

USL = S5.60E+08 N/SEC
”* XHE = .03

MOVING SHOCK STANDING SHOGCX REFLECTED SHOCK

2.4850E+03 2.8808E ¢04 4.8739E ¢04
4.68393E401 1.2336E+02 1.9461E+02
1.5186E+01 5.99B6E401 6.3562E+01
3.9484E+02 7.1786E+02 9.5580€ 402
1. 1844E+01 2.37SCE+01 2.9395€+01
2.8328E+00 3.0661F +00 3.1835€400
3.3815E¢00 3.8973E000 3.9401 E+00
8.57256-01 1.1771E+00 1.1269E+00
4. 0620E+01 1.0273E0L 1.2704€+01
memmee—— MOLE FRACTIONS —=———==e——mn
4.23336-01 4.9969E~01 5.0509€-01
1.3858E-01 5.06T3E~04 1.8752E-04
#.2330E-01 #.8688€-01 4.62036-01
3.1091E-08 9.6026E~14 9.1525€-16
3.9116€-07 1.0594E~09 3.3455€-10
5.1940E-07 2.9486€-09 3.4313€-10
1.4759€-02 8.3394E~05 2.72136-06
2.7805€-05 1.2685E~02. 2.3071€-03
5.9191E-19 6.0490E-05

1.0380E-02
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R . N .2
IR I T %-SWm L
Pl = 5.00E+00 N/Sa-Hs US] ='S.80E+0¢ M/SEC o Pl = 5.006400 N/SQ-H, ysy = 6.208006 W/SEC
xH2'=. .95 XHE = .08 - : ‘ XH2 = - .95 . XHME = .05
MOVING SHOCK stAuolus SHOCK REFLECTED SHOCK . WOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P . 2.664TE+03 © 2. 99736004 5.2TT2E¢06 ] 3.,0355E403° . 3.1919E¢06 1. 5,.9159E404
T 5.0294E¢01. . 1.3944E+02 .~ .2.2111E+02 T 5.6207E+01 . .1.6896E¢02 .  2.8109E+02
RHD . -1.SLL6E+OL .- -5.5208E+0) ~  6.0486E+01 RHO S . 1.4483E+0L 4-9136E+01 - 5.3288€+01
" 4.2345E402 ° T.68686402. . - 1.0396E¢03 " 4.83546+02 8.6737E+02 . 1.2162E+03
A . 1.2389€+01 - 2.5047Ee01 3.1956€401 'S L1.4017E*0L 2.5467€E+01 . 3.6261E¢01
s © 2.8996E¢00 ' 3.1074E+0D 3.2235E¢00 s, 3.0289€+00 3.1821€+00 .. 3,2988E+00
z 3.5052E4000  3.8999E+00 - -3.94T1E+00 Iy 3.7209E000 - 3.9218E¢00 .. -. 3.9495E+00
GAME 8.7067E-01 - 1.1532E¢00 . "1.1701E¢00 GANE 9.37426-01. 9. 7167€-01 1.1843E¢00
u 4.2085€401 ' 1.1506E¢01 1.3999E +01 v 4.4819E+01 1.3175€¢01 " 1.6667€+01
SPECIES  ——— — MOLE FRACTIONS ~-——mw——eeme= e SPECIES  =-=-———=== MOLE FRACTIONS --——==—-w-—t
E- - %.4368E-01 - ' 4.9999E-01 _ . . S5.0597E-01 S 4.7T06E-01 . . " 5.0260€-01 5.0627€-01
H 7 © 9.8433E-02  “4.0163E-04 - 1.3775E-04 © 3.28T8E~02 3.1276E-04 7.7700€-05
He ' © 4.43626-01 - . 4.8679E-01 ' 4.81226-01 4.T666E-01 . ,  4.8414E-01 . 4.8100€-01
H2 . ' 1.43186-08" " 7.7811E-14 2.65206-16 . L.16TTE-09 . T.6428E-14 .. _ 2.9489E-17
W . 2.76856-07 . 6.7511E-10 . . 2.4770E~10. S HRLT 1T 8.0159E-08 - 8.36TLE-10, 1.2930E-10
H2e " 3.7893€-07 1.6575E-09 1.8746E-10 M2¢' - .1.2091€-07 1.6248E-09.° 6,3263E~ 11
HE . 1.42106-02 - 4.9948E-05- .5.0407E-07" HE - ° - 1.3011E-02. 3.6870E~05 2.4617€-08
NEe ‘5.51196-05 1.2348€-02 -5.8351E-04 HEs ~.°  3.97686-04 6.TT03E-03 - 5.1623E-05
HE®+ - 5,9563E-18 4.2247E-04" 1.2083€-02 HEes 3.7716€-15 5.9417€-03 ° ' 1.2608€-02

Pl = 5.,00E+00 N/SQ-M, USL-= 6.006¢04 N/SEC [ 4 S S.OOEOOO WSH.

XH2 = .95‘ XHE = .08 B M2 s ,95
. MOVING SHOCK S'ANDING SHOCK REFLECYED SNOCK :
P - 24 8490E*03 3.1056E¢04 - . .5,6511E¢+04 4 . 3;2215E+03
T 5.2718E¢01 . f . 145522E¢02 - + 245060€ 002 ¥ .7 6415T1ECOL
RHO 1.4916E+01 - S.1611E+01 I 5. T104E+01 RHO . 1e3743€¢01. .
H " 40 5304E¢02 . ,8s1537E002° L 1.1281E403 [ S. 14918002
A - 1. 3064E+01 2+.5650E+01 "3.4199E001 - A .. 1e5302E+01
s 2.9648E400 . . 3.1493E+00 3.281T7E+00 .- S$ 77 3,0898E¢00
z 3.6230€¢00 3.9054E¢00. .- 3.9490E+00 K : 3.80736+00
GAME 8.9356€-01 1.0817E+00 1.1819E+00 - GAME - 9.9892€-01
u 423466001 1.25275001 B 1.53925”[ . U . . - 4.6080E¢01
SPECIES . =--———---— MOLE FRACTIONS ————<oweiewe SPECIES  =~=-
E- . . 4.6177€-01 . 5.0069E-01 | .06205‘01 E- 4.8783E-01
W - T -6.2TT8E~-02 13.4913E-04 - 1402564E-04 Moo ‘14 2973€-02
He . 4.6165€-01 . 4.8616E-01 .70 4«8104E€-01 He © . 4.8607E-01
H2 <. 5. 1423609 - 1.10356-13 8.3563E~17 W2 1.3610E-10
H= . . _1.6969€-07 . Te2069€E-10 .-, . 1.8051€-10 - W . 2.5822€-08
H2¢ ’ -2.4163E-07 ° 1.T792E~09 1.0638€~-10 H2e - 4.2520€-08
HE ' . 1.36736-02 .%.11906-05 © ' 1. 0055€~07 ME 1+1376€-02
HEe - Le2793E-04 1.0977€E-02 1.5604£-04 HEe - 1. 7568€-03
HE® ¢ 9.5818E-17 1s7751€-03 . . 1e2504€-02 HEee 5.03236-13

3.19476+04

1.7989E¢02 ~

4.5763E+01 .

9.1907€+02

2.7409€401 -

3.2209€+00

3.94826600

1.0784E¢00
1:3022€+01

$.0614E-01

2.1280€- 04

4.8098E-01
1.5026E-14
3.2792E~10
7.0471€-10

9.0524E-06.

1.4348E-04
- 1251 0E-02

usi - 6:40E%00 N7SEC

" MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

8.0168E 04
3.1035E¢02
4.9085E+01
1.3035E+03
3.8111E+01
3.3341E¢00

. 3.949TE#00

1.1849E+00

"1.T869E+01

== MOLE FRACTIONS ———

-

5.0629€-01

T 6. 0149E-05

" 4.8099€~01

11764617
9.18136-11
3.9559€-11
1.57686-09
2.1286€-05
1.26386-02



usy = G.GOEOM

Pl - 5.0&000 NISQ-N-
‘ . ~ XHE, =- .05

XH2 & .95

', MOVING SHOCK S'lNDlNG SKOCK REFL ECTED SHOCK

- .3,4086E¢03 - 3.0955E+04 - 5.0226 €404
"1 648603E+01. ., ' 19601E+02 *3.405TE+02
‘ 1e2884E¢01l 7 3.9935E401: 4. 47T2E401
S.4TIAE¢02 .~ 9.6611E402 ‘1o 391 4E+03
1.6494E00L - 3.0288E¢01 ' 3.9927€+01
3.1461E¢00 " . 3.2597€¢00.: 3.35695E¢00
3.8563€000-  ° .3.94TBE+00 “3.9498E+00
© 1.0283E400 ' '1.1882E+00 o~ 141851 €400
" 427279E¢01 I 1s5239E¢01 .~ 1.9049E401

¢ wmmmmeme—c—= MOLE FRACTIONS ------ ——rT.
E- . . 4.9434E-01. = 5.0604£-01 - 5,063 0E-01
H. - . . 4.5627E-03 * T 1e21B2E=04. - 7 4.6781E-05
< 4.8813E-01 - ,6.81175-014 . 4.8099€-01
1.1831E-11 C1.0T3LE-15 " .7 4.9236E-18
" 6.89T1E-0Y P 1642T3E-10 T | 6.409TE-11
. 1.2656E~08" - . 1.7730E-10 . " 2.5151E-11
: 2.4054E-06 7 2.5912E-09
L4eS32TEZ06 . . . 9.9282E-06

1.22106-02  © . 1.2649E-02

oL » 3.00E+00 W/SQ:N:
wi e o8

us) - 6.80E000. NISEC .
: XHE = .05°" T

" CEoee i

.-3.5944E03
. T275E40L
«1970E¢01

2.9685E404 "
. 2.1264E+02
3053756+ 01

5.9414E +04
3.694TE+02
%.0713E001

<80L7E®02. .  1.0140E+03 1.47T7E+03
S"le8B229E+0L . < 3.1363E401 "4+1588€+01
3,1982E¢00. 3.2962E+00 A+ .3.4028E¢00
1.348861E+00 3.946TE+00. | 3.9498E+00

' . 141065€¢00 |7 . 1217156400 1«1852E400
v 6.83915001f L7 l,6358E00[ ‘;'2.01415001
SPECIES ‘»--——-——--- uoLe FRACTIONS --—--——----—nn
€~ . " 4:9821€-01 5.0591€-01 .. 5.0631E-01
[ -1.60TTE~03 . L8.TTITE-05 - © 3.7082E-05
He T 4 4.8133E-01 . . . 4.81006-01
HZ . 1.237T1E~16 . . . 2.2554E-18
H-. - 1.7362E-09 . 9e1369E-11 .  4.5148E-11
H2¢ ;‘h ‘3. 6230E-09 I Te9SSTESLL . .. - 1.6642E<11
ME ST 1.9819E-03; ... .. 6.8567€-07 © _  1,0283E-09
1.0885E~02 . 1.5851E-04 7 '5,36056~06
1e19106-02 . . - 1.2653E~02

4.99590€-09 .. .

PR T

TABLE L. - Contipued ..

Pl = S,00€+00, ulsa-n. usn . 1.ooEooo /SEC

5.6108E¢04.
3.9829E+02

XH2 = .95 ',~ XHE < -08
win. - i MOVING suocx STANDING SHOCK REFLECTED SHOCK
Pl 3.7808E+03 2,8518E+04
R 8.7653E401 .. 2.2869E¢02
R 1.1071E¢0L ... 3,1582E+01

5.1401E402
1.9956E+01

3.24286+00
3.8960E+00,
1.1661€+00
4.9445E001

1.0627E+03
3.2633€E+01
3.3312E¢00 .
3.9488E+00

Nue'T

113126401

: . 5.0616E- 01,
6.7481E-05 .
Q. 8109E-01"

G Z.O933E-l7 .

",6.61825—11

. 1.0081€-07
; 2.20812E- 04
. Le2434E-02

"

R R T

e
A,

v

1.1793E¢00

-346937€¢01
* 1. 5024E+03

4.3180E¢01
3.4349E400
3.9499E+00
1.1852E+00
2.1126E+01

—memmemaimar NOLE FRAGTIONS ~evomm—eoeee

5.0631E-01
2.9690E-0%

3 4.8100E-01

1.0879E-18

L. 3.1882E-11
4.5380E-11

1.12626-11
4.4518E-10

- 3.1735E-06

1.2655E-02

23



Pl = 1.006¢+01 N/SQ-M,

_jh-mmmz

US1l = 4.00E+03 M/SEC

™

XH2 = .95 XHE = .08
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P . La1127€+01 . 2.3180E+01 . 5.6567E¢0L
T .~ 2.825CE+00 3.351206+00 4. 9481E+00
RHO 3.9387E+00 6.6012E+00 1.1431E+01
o """ 24 8883E+00 3.6144E+00 < 5.1960E400
Iy 1.6758E+00 1. 86126400 2.1825€+00
L 1.0478E+00 * 1.0493E+00"" 1.0643E+00
Z. ' '1.0000E400 '  1.0000E+00 1.0001€+00°
GAME™ ™ - * 9.9406E~01 9.85632E-01 9.6253€-01
VU, . .7 243185400 1.3798E+00 1.2202€+00
SPECIES —————- ~————" MOLE ' FRACTIONS —-=—m—=eem=m
[ 9.05726-62 . 4.188lE-43 2.7686€-29
H ) 6.2120E~10 ° ' 8.8911E-08 1.8924E-04
He 5.3080E-20 5.86106-20 6.1657E-20.
HZ "~ 9.5000E-01 ~ ' 9.5000E-01 ° 9.4982E-01
H=’ " 2.63T3E-70." *+~~5.7460E-50 - 2.15186-33
H2e 1.0380E-20 .- 4.8508E-21 > 1.7980€-21"
HE .~ 5.0000€-02 5.0000€-02~ 4.9995E-02;
HE+ 2.8178E-T4 2.1353E-63 3.1223€-54
HE Clo. 0. . O X

Pl = 1.00E401 N/SQ-M,

2 = .95

»

ot

T

USl = 5.00E+03 M/SEC

XHE = .05

NOVH‘G SHOCK STANDING SHOCK REFLECTED "$NOCK

P . 1.7520E401
T 3.8703E+00
RHO ' 4.5268E+00
] 3.9997€+00
A : ‘1« 9490E+ 00
S 1.0745E+00,
4 1.0000E+00
GAME . 9.8145E-01
v ..3.0256E+00
SPECIES
CE= . . Le3710E-39
N 2.2403E-06
He 6.0747E-20
2 9.5000E-01
M= 3.3673E-46
H2¢ T 20T135€-21
HE * 5.0000€-02
HEe - 7.3319E-62
MHE¢e .

0.

24

4. 6T40E+01
5.1557E¢00
9. 0614E+00
 5.4364E+00
2.2195E+00
. 1.0783E+00
'1.0002E+00
9.5523E-01
_1.5085E+00

4.2579E-24_

© 4.5723E-04
6.2037E-20
9.49556-01
2.58326-29

" 1.4130E-21

4.9989E-02 .

1.4584E-52
0.

1.0088€¢02
6.6405E+00
1.507T7E+01

. 1.5627E+00

2.4030E+00
1.0956E¢00 .
1.0075€¢00
8.6306E-01
1.3024€+00

‘e em—mmaeeee MOLE FRACTIONS —er——eeeem—

7.0408E-17
* 1.4845E-02
6.9451E-17,
9.3553E-01.
3.9260E-21
1.0236€~-18
©.9629E-02
5.594TE-43
0.

+

qgnwbxgﬂﬂv
ToxE.
m

SPECIES  ~—=—--=—=m-= MOLE FRACTIONS —-———

H .

PL = 1.00E+01 N/SQ-N

TABLE 1. - Continued .-

3

.95

" MOVING SHOCK

2.5437E+01

5.0863E+00°

* 4.9994E+00
* 5,3600E00

242045E+400

1.1005E+00
1. 0002E400
‘9.5526€-01
3.7296E+00

3.3351E-25
4.7158E~04
. 6.2344E=20
‘9,49 34E~01

1.1076€-30 °

1.1021E-21

4.9988E-02.
T 2.14126-53°

0.

2 = .95 .

[ ©3.5140E¢01

L 6224T9€E+00

RHO  *° '5.5946E+00

H T 6.9838E+00

A T 243411E+00

S " 1.1259E¢00

H 1.0054E+00

GAME " 8.T260E-01

v  4.4661E+00.

SPECIES
€~ 1.3445E-18
" 1.07458-02 -
He <1 143776E~18-
H2. ' 9.3952E-01
H- - 7.67689€-23" ~
H2¢ : 2.9972€-20
HE: L 4e9T31E-02
HE®. ' . 2.2T38E-44
HEee ’ -

8.3569E¢01 -
6. T25TE+00"
1.2305E+01
1. T909E+00-
2.4035E+00
1.1078E¢00
1.0098£400
8.5204E~01-
1.5124E400

1.1712€6-16

1.94276-02

1.1562E-16
9.3106E-01
5.6019€~21
1«5706E~18
4.9514E-02

* Qe

XHE = .05

1.2216E~43

"= 1.00E¢01 N/SQ-N, USL = 6.00£+03 N/SEC
; XHE = .05

STANDING SHOCK REFLECTED SHOC:

1.5632E+02

- T.8181E+00

1.9823E+01
1.0238E+01

_ 2.5346E+00
* 1.12T9E+00

1.0349E+00

. 8. 1478E-01

1.2622E+00

1.9942E-14
6.7470E-02
1.9690E-14
. 8.8422E-01
2.92226-18
2.5481E-16
4.83136-02
4.3391€-38
0. ..

US1 = T.0Q0E+03 N/SEC

MOVING 'SHOCK ' STANDING SHOCK REFLECTED SHOCK

.+ 0

1.4269E402
7.7081E+00
1.7763€¢01
1.0743E+01
2.5517E+00
1.1404€¢00
1.0421E+00
8.1056E-01
1.4050E +00

T em—e—eo——— MOLE FRACTIONS

3.3591E-14
8.0883€-02
- 3.3196E-14
8.7114€E-01
"4.8556E-18
3.9994E-16
4.7978E-02
8.3849E~38
0.

2.3473E¢02
84312TE+00

1.1643E+00
1.0775E+00
8.0308E-01
1.2145E+00

4.6357E-13
1.4391E€-01
4.5795E-13
8.0969€-01
1.2534€-16
S.74316-15
4.6402E-02
3.9460€-35
o.



TABLE . - Continued

H-mez
vy .
Pl = 1. ooe»on n/so-u. uUsi'= 8. ooewa n/sec
M2 = -.9_54 CoXHE ® .05 o Ll
.. MOVING snocx sunomc SHOCK, REFLECTED SHOCK .
P, . 4.6974E¢01 .. .- 2.3703E+02 | . 3.5890E402. P
T, ‘7.0272E+00 8.4347€+00 ., " 8,9345E+00, T
RHC. N o.salsemo., T 2.5766E401 .1 | 3.5419E401’ R
" ,e.aaaae»oo,,.‘ - 124306E¢01 . 1.T297E0L, He -
Ce T 244285E400 T 2,T160€¢00. .20 8483E+00° [
S ., . 1.1523€¢00 U1 1J1779E400° . 1.2057€+00 S.
r 1.0233E+00 1.0909E+00° 1. 1340E+00 1
GANE 8.2010E-01 8.01726~01 8.0071E~01 GAME
[T . 5.2624E¢00 .+ 143305€+00 1.1908E$00 v
SPECiES ~ | ~m—m—-2il nme FRACTIONS B S
E- T 1.51986=15° .t 1.13125-11_ 4 T93SE-12
H, . 4«5476E=02 " ,_1.oeseefo|. L. 243831E-01
He L. 5065€-15 7.04326-13. 4.7363E-12,
H2 9.0566E-01" 7.8758E-01.. | “ 7.1960E-01 ° 2 ..
N, . 1.7325€6-20 .0 1.9200E<16. . Tl 2413636-15 H-",
H2e T 1.31026-17 B.9947E=15 .5.9348E714, H2e
HE 4.8863E-02 " %.5835E-02 "4.40926-02" HE
HE+ 6.3161E-41 5.1739E-34 9.6984E~33 HE+
HE++ 0. 0. 0. HEe ¢
w8 W, Y P . -
Pl = 1.00E¢01 msc-u. US1 = 9,00E¢03 M/SEC
JH2 =, .95, . ;m ., XHE = .05.. e M2 =
[ 07026401 . 3.T216E+02 | " 5.3451E+02 P
L " T.5601E +00. ..9.0564E¢00. . .. 9.5109E+00. ..
RHO 77" - 7,6386E400 . '3,5698E+01 4.6TATEO] . RHO.
M T U0 1.1042E¢01 ¢ 1.8406E+01 - 2. 1T76E¢0L1 .
A © 2.5264E+00 2.8893E¢00° " 3.0282E400, [
S 1.1813E+00 (1.22C5E+00  1.2522€+00, N
' "1.0510E¢00 ' 1.1514E400 " 1,2022€400 I
GAME 8.0325E-01 8+ 0059E-01 8.0199E-01 GAME
1] 6.0T46E+00 . . 1.3013E¢00  1.1868E+00. 1}
SPECIES = =———-————v= MOLE FRACTIONS -=ee—c——=e=e
E- 2.9229E-14 6.8307€-12 - ' - 2.9813E-11 E- ..
H " 9.7061E-02 2.6291€-01 3.3636E-01 H .
He { 2.8998€-14 6.745TE-12 2.9459E-11 HY
H2 .Y 8.5537€E-01 6.9366E-01 | 6.2204E-01 H2.
HaTT 2.5235€-18, ., 3.142TE-15 " 149646E~14 W=
H2e 2.3337€-16 T B.T153E-14 3.7381€~13 H2+
HE 4.T573E-02 4.3427€-02 4.1591E-02 HE
HE+ 3.3262€-38 6.0787€-32 6.0856€-31 HE¢
HE++ 0. 0. [ 8 HE++

HO.

SPECIES

"SPECIES

.95,

T1.61758+01
7. 9TTO0E+ Q0

. 1e3451E¢0)

© 2.6281E400 .

T 1.5796€-01

2.0790€-13: "

7.9598E~01-

2.5583€=17
1. 6249€~15

4.6051E-02
1.24056-36
0.

[N

FE

, 9.3295€¢01

. 843346E+00

‘9, 9404E+00
1.6108E+01

. 207324€¢00
1.2478E+00 , . °

1.1262€+00
7.9536E-01

Pl = 1. OOEOOI. NISQ-N:
XH2 =

[ 8.T955E400 . -

PN

Pl = L.G0E«0L NISQ-No
95 . 3.

. 7.6834€+00

USL = 1.00€E+¢04 M/SEC

XHE-. = «05

. 9,6226E400
§.699OE 01
2.3014E¢ 01
+340718E+00

vi 3.833SE+01 . .
3.8877E-11 . . ']

5.9573E-01

4.0916E-02
2.3104€E-30
0.

* 1.2131E+00 . 1e26TBE+00.
120858E+00 1.2221E400
7.9745E-01 8.0237€-01

. 648840E¢00 - - . -1.2906E¢00
f ---—--'--—;.,ncu,'s FRACTIONS
. 2.09506-13", 3.93576-11, "

L 2.6934E-14 .
' 5.0699€-13

US1 = 1.10E+04 M/SEC
XHE. = .05

T1.79026002
1.0160E¢01

2 '8103E+01
l 3195€+00
“1e3019E¢00

8. 0563E-01
<1+2987€+00

/5289108601 [

3226456400 | 7
. 1.3589E+00

MOVING SHaCK suuoluc SHOCK -'REFLECTED SHOCK
. 5.5242E402 , - _,

. T.6417E402
* 1.0062E401°
1 5.9304E+01
6808E40L
. 342208E400°
. 123033E+00,

1.2807€400
8.0501E=01

. 1.1965E400.

“er

1.3768E~10
- 4.3836E-01
1.3608E-10
5.2260E~01
S 1e2411E-13
I 1.7203€6~12.
© 3,904 1E-02
1.9844E-29
0.

] H

- 1.0499€¢03
'1.0605E+01
| 7.2317E+01
7 3.238TE+0L
*'3.4279€400,

" 1.3690E+00
8.0931€-01
. 1e2232E+00,

| mmmmmeeeiioe’ NOLE FRACTIONS =eevemememcs

9.4651E-13

. 242415E-01 .
9.39436-13

" 7.3145E~01
1.5172e-16
Te2294E~15
4.4356E-02
5.6482E-35
0.

L.7567E-10
4.6366E~01

1.7364E-10

" %.9793€~01

T 2.1870€-12

" 3.8409E-02

5.87386-30
0.

. 5.2827E~10
5.3907E-01
5.2247€-10,

44244 1E-01
1.6257€-13 "

6.0934E-13 "

. 6.4064E~12
" 3.6523E-02°
4.6441E-28
0.

25



" TABLE 1. - Continued

2
P 10N/m
.
. -
PL = L.00E+O1l N/SQ-Ms US1 =°1,20£+04 M/SEC Pl = 1.00EeOL N/SQ~Ms US] = | .40Ee+04 N/SEC
XH2 = .95 XHE = .05 XH2 = .95 KHE » .03
5 A
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SYSICK REFLECTED SHOCK
[ . 1.1205E+02 1.0327€+03 1.3927€403 P 1.5448E+02 1. 7462E+23 ‘2.2041E 403
T 8466 05E+00 1. 0689E+01 -141160E+01 T 9+ 2449E¢00 1.1811E¢Cl 1. 2063E401
RHC 1.1038E+01 T.0834E +01 8.5094E+01 RHO 1.3073€¢01 942953401 1.0766E002
H 1.9014E+01 3.366TE¢01 3.8508E+01 H 2.5577€+01 4. 6238E40) . $.2503E+01
A , 2.8403E+00 3.46STE+00 3.6523E¢00 A 3.0687E+00 3,9342E+00 . 4:1915€¢00
S 1.2852€+00 1.3748€+00 1.4182E +00 S 1.3677€+00 1.4947E+00 1.5449€ 000
z 1.171SE+00 1.3902E+00 1. 4065E+00 1 1.2780E+00 1. 5905€ 00 1. 6874€¢00
GAME 7.9492E-01 8.1008E-01 8.1500E-01 GAME 7.9706€-01 8.2392E-01 8.3543E-01
u 8.4T40E+00 1.3227E+00 1.2624E+00 v 1.0039E¢ 01 1.4141E+00 . 13921 €400
) r B . . .
SPECIES ————————=— MOLE FRACTIONS —--——c—eeea- SPECIES  ——=———=———e— KOLE FRACTIONS ~==—-
E- 3.61556-12 6.6T41E~10 1.8217E-09 €- 2.75%6E-11. 7.0000E-09 - 2.2297€-08
H 2.9333E-01 5.6140E-01 6.3621E-01 H 4.3510E-01 7+4252E-01 8.1474E-01
He 3.5906E-12 6.6044E~10 1.8036E-09 He 2.7383€-11 6.9433E~09 12214 TE-08
H2 6+6401E-01 4.0263€-01 3.2969E-01 H2 5.25786-01 . 2426056-01 - 1.55638-01
H- 7.4809E-16 7.TO15E~13 2.5296E-12 He : T7.9640E=15 1.0657E=-11 3.6967E~11
H2¢ 2.5665E~14 T TA49E-12 2.07T168-11 H2e 1.80326-13 6.7350E~-11 . 1.8682E-10
HE 4.2667E-02 _349965E-02 3.4095€-02 HE 3.9123E-02 3.1437€-02 - 209631€-02
HE+ 1.2630€-33 9.1824E-28 9.4565E-27 HE# 1.1856E-31 2.8556€~25 - 5.7290E-24
HE#+ 0. 0. 0. HE#+ 0. 3.6T16E-91 © . 245919€-83
Pl = 1.00E+01 N/SQ-My US1 = 1.30E¢04 N/SEC Pl » 1.00E00L N/SQ-M, US]1 = 1.908¢08 M/SEC
X2 = .95 XHE = .05 . M2 = .95 XHE = . .08
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
4 143246E+02 137676403 . 1. 7983E+03 P 1.TO14E+02 2.1613E003 2. T945E+03
T, 8.9570E+00 1.1230E¢01 1.1760E+01 - T 9.5214£+00 1.2408€¢01 . 1.3421E401
RHO 1. 209TE+01 8.2456E¢ 01 9.T217E+01 RHO 1o 3983E¢01 1.0182E002 . . 1.1529€002
H 2.2171€¢01 3.9718E+01 4.5201E+01 H 2.9235€+01 5.3232E¢01 © . 6.0435Ee0L
A 2.9519E+00 3.6909E+00 3.9015E+00 A 3.1905E+00 4.2141€400 . “4+5T14E4600
S 1.3252E400 1.4334E400 1.4810E+00 S 1.4124€¢00 1.55786400°: - 1.61435E¢00
2 1.2226E+00 1.4868E400 1.5730E 00 4 1.3381E+00 1.6999€+00 1.8061€¢00
GAME T.95T4E-01 8. 1591€E-01 8.2288E-01 GAME 7.9899€-01 8.365SE-01 . 8.6211£-01
7} 9.2599€+00 1.3608E 00 1.3157€400 v 1.0814E+01 1.4874E400 - 1. 4900€ +00
SPECIES  ==ewvwew——ee NOLE FRACTIONS ~=v—weecc—ae- SPECIES -—- NOLE FRACTIONS . -—
E~ 1.0180€-11 2.1854€-09 - 641353E=-09 E- 6.4406€-11 2.3T40E-08 1.0384E-07
H 3.6410€-01 6.5479E-01 T7.2849€-01 H 5.05306-01 84234 TE-01 8.92656-01
He 1.0112E-11 2.164TE-09 6.0824E-09 He 6.4022E-11 2.3588E- 08 1.0337E-07
H2 5.9501E~01 3.11586-01 2.3972€-01 H2 4.5733E-01 1.4712E~01 7.9668E-02
H- 2.51476-15 2.9850E-12 9.6600€E-12 H- 2.1116E-14 3.7753E-11 1.6376E-10
H2e T.1191E-14 2.3676E-11 6.2300E-11 H2e 4.0453E-13 1.,8994E-10 6.3050E- 10
HE 4.0898E-02 3.3630€-02 3,1788€-02 HE 3. 7368E-02 2.9413E-02 2.T684€-02
HE+ 5.0960E-33 1.5808E-26 2.0723E-25 HEe 6.5840E-31 5.8250E- 24 2.47T37€~22
HE¢+ 0. 0. 1.4802E-90 . HEee 0. 6.1624E=88 $.3821€~80

26



» .

. . E . -

Pl - I.WEQOI NISQ‘N. USI = 1.60E¢04 I!ISEC

™2 . .95 L. WHE = .05 .

. * MOVING SHOC; .snunn«; $HOCK ~ REFLECTED SHOCK
e . 2.0340E402" 4~ 2.6112E¢03 . 3.4068E+03"
Tt 9J799ZE600 %7 1,338TEe0L | 1.5464 €001,

' | Le4T97E+0L _1.0762E+02. ‘1. 1498€402
3.31426+01 | ' * 6.0676E¢01 6.94T6€00L .
3.3186E¢00 ~ ° 4.STS5E+00 5.3831E400

. 1.4594E+00 1.6218€+00 1.6847E 600
1.4026E¢00 1.8111€+00 - 1. 9159E¢00
8.0140€-01 . 8.6286E-01 9.7804€-01
1.1584E¢01 1.7061 €400

" 1.5949E000

SPECIES  —~—=———=e=— MOLE FRACTIONS -—~—=o——-===
€~ T, L.ATSIE-10 1.0259€-07 1.5207E~06
H 5.7412€-01 8.9568E-01L 9.56126-01
He 7 'la4677E-=10 1.0215€~-07 1.5182€-06
H2 3.9024E~01 7.6708E-02 ,  1eT779E-02
H= © .5e3522E~164 - - 1.5353E-10 1.6612€-09
H2¢ 8.6095E-13" 54 9655€-10 4.1735€-09
NE ’ 3.5647E~02 2.T608E-02 * 246097E-02
HE® . 5.55205-30 ' 2.1825€E-22 1+.8804E-19
HEe®+ - N TR . 3,04756-80 3.3624E-69

Pl = 1.00E+01 N/SQ-My US1 = 1.TOE+04 M/SEC
M2 = .95 . XME = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 2.3026E+02 3.0751E+03 4.1982E¢03
T .- .. 1.,0081E+01 -1.5083E¢01 2.2352€+01
RHO -~ .1.5523E¢01 F7'13 06826402 9.56331E+01
‘W .. 3.7301E401 8.1441E401
A 3.4543E000 7.0689E +00
s . 1.5083E¢00 1. T556E+00
I . .l.4T14E0D 1.9088E400 1.9498€¢00°
GAME 8.0440£-01 9. 5664E-01 1.1486 €400
‘u 1.2350E+01 L.7966E+00 2.3693E400°
SPECIES === “MOLE" FRACTIONS ==~=w=eemaeas
E- . -3.2008E~10 1:0101E-06 - 4.1403E=04
H - 6.4079E~0i -9,8220E-01 9.7299€-01
He . 3.184%E-10 . 1.0082E-06 4,13996-06 .
H2 3.2523€-01 2.1600€~02 $.4183E-04
H~- .. 1.2580E~13. - 1+1054E-09 1.26406-07
H2e . 1.T311E-12 2.97206-09 ° - 1.6508E~-0T
KE 3.3980E~02 2.6195€-02 . 203644E-02 .
HE® 3.3425€-29 605293E~20 '2.4151€~13

HEse 0. 4.0068E-71 | 1TT49E-47

p, =10N/n?

TABLEL.-Continved . - . -

. - .

Pl = 1.005001 N/SQ=Ne " USL = 1.80Ee04 M/SEC
XH2 = ' .95 XHE = .05
novmc smc« snnnlns SHOCK REFLECTED SHOCK
[ + 258716402 3.4875€+03 5.0345E403
T ' 1.03T6Ee0L L.S1ETE+OL 2.9024 E+01
RHO: ™" © - 1.6146E001 9.3377E401 8.8271E+01
LW - 4.1T10E¢01 7.6591E+01 9.3749E01
'y 3.5987€400 6: 5566E +00 7.4891E+00
-$ . 1.5590€¢00 1. 73876400 1.8053E +00
z 1+ 5444E+00 1+ 9466E¢00 1.9651E+00
GANE 8,0818E-0} 1<1510E¢00 9.8337E~01
v l.3111E¢01 2.2639€+00 2.9330€400
SPECIES  ~v-—=me———e~ MOLE FRACTIONS ——co=wc—ceee-
€~ 647323E-10 5.3641E-05 T.7775E-03
H T.0494€-01 9.7240€6-01 9.5891E~01
He 6.70156-10 5.3827€-05 T.T774€-03
H2. 2.6268E-01 1.8020€~ 03 8.9730E~08
He. 2.8245E-13 2.4778E-08 1.08326-06
M2e 3.35946-12 3. 94 89E-08 1.2136E~06
HE 3.23766-02 2.5686E~02 2o S444E=-02
MEe ‘14 0066E-20 1.3621E~15 3.6166E-10
HEee T 0. 3.72726-56 6.TATLE~36
Pl » 1.00E+01 N/SQ—M, US] = 1.90E+04 W/SEC
M2 e .98 XHE = .03
_MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 2.88T71£+02 3486226403 5.68273E+03
B 1. 0699E¢01 2.4480E+01 3.2830E401
RHO - - 1.664TE+0L ‘8. 0816€+01 8.8872E+01
H . 4463T0E+01 8,48719€+01 1.0513E+02
A 3. 71559E¢00 7+2654E+00 T+ 7044 E+00
s - 1.6113E+00  1.7817E+00 . 1.8429E+00
b3 L.6210E+00 1.9522E+00 1.9973E+00
GAME 8.1338€-01 1. 1046€+00 9.0528€-01
u . 1.3867E+0L 2.8582E+00 3.1957€+00
SPECIES =~ MOLE FRACTIONS =wmme=mcwoo-
[ . 15399E-09 1.3441E-03 2.3709E-02
H - T.6625€-01 9.7146E-01 9.2750E-01
He - 125340E-09 1.3440E~03 243709€-02
H2 ' . 2.0291E-01 2.30828€~04 4.5129€-08
H- 6.5943E-13 2.6815€-07 2.4190€-06"
H2e - 6.6122E~12 3.2406E-07 2.6924E-06
HE 3. 0844E-02 2.9613E-02 2.5034€-02
HE+ ¢ 1.5708E-27 8.1042E~12 641267E-09
HE++ 0. 5.8168E=43 2415726-31

} o | 27



TABLE 1. - Continued

T ~'.,1°._N/-"‘,2l

Pl = l 00E+01 NISO-H. usy = 2.00E004 NISEC
XH2 = ,95 - XHE = .05 -

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P- 3.2024€¢02 " 4.2T6TE+03

T .- 1.1066E+01 - 2.8900E+01 "~

RHO L.TO014E+01 - " T.5336E¢0Y - "7 7

H ~ 5.1279E+01 9.3683E+01° - - 1.1639E+02°

A~ - 3.9305€6¢00 "~ 7.4520€+00 - " 1.9521E+00
s - © 1o 6649E#00 - - 1.B178E4+00 ' “1.B770E+00 .
L - 1. TO09E +00 - 1.9658E+00 "7 203TBE+00
GAME - . 8.2082E-01 9.T799E=-01 ° ~  B8.T610E-01 -
U - 1.4617€E+01 *3.3034E400 - ;‘_3.340QE060‘ :

=——m————=-—= MOLE FRACTIONS —-—-=m——=c=
3.4805E-09 8.10626-03 . 4.3100E-02

- B.26412E-01 © +9.5026E-01 © - 8.8922E-0%°
3.,4691E~09 © 821081E-03" " ' 4,3100E-02

- 1e464BE~01 = B8.1947E-05 - © '3.0%523€-0S".
1.5062E~12 9.TA43E=07 * ° - 3.T012E-06" "

-~ le 2923E-11 T 150921E-06 T - 4.1735E-06
2.9397€-02 - 2.5435E-02 7" 2.453TE-02!
8.8511E~27 ©3.2282E-10 - 1:2.9346E~-08
0. o “1.0039E-36 - ° ~"6.50196-29 "

PL = 1.00E+01 NISO‘N. US1 = 2.10E+04 NISEC .-
XH2 = .95 XHE = .03’ e }

LR

MOVING SHOCK STANDING, SHOCK REFLECYED SHOCK

e [ 3.5318Ee02 4.T6L4E®03 . 7,32B4E+03

T - TYR.152Tee01 3. wossool,'. L 3.7442E401

RHO' - 1.7188E+01 | " 7.5911Ee01 | .  9.3961E+01
H . 5.6436E601 . "1.0323E+02, _  1.2783E+02 .
A % 441392E#00  T.5966E400 . 7 8.2024E+00 .
S - “147093E¢G0° ' 1.8503E00 . 1.9104E+00
T U1 TB2TEC00 | . 1.9943E+00 . - 2.0831E400 °
GAME " ° 8.3382E-01 ° '~ 9.1750E-01 . 8.6263E-01, |
U -, " 1.5357€01 3.4812E600 . 3.4346E+00 .

SPECIES  ——=—=o—=-— NOLE FRACTIONS --—mme—mw==
€- . 9.2090E-09 2.2636E-02 6.3921€-02

H -~ - 8.T806E-01 . 9.2997€-01 "~ ~ 8.4812E-01
He . ¢ 9L18SSE-09  2.2436E-02 . 6.3920£-02
H2 - ' C9.3890E-02 T "8.77826-05 = ' 2.2908E-05.
W-  ° . 3.8261E-12 2.02606-06 . . 4.B8404E-06 .
H2+- T 2.72728-1L 2,2423E-06 3.5510€~06
HE | . ' ¢ 2.8048E-02 . ,  2.5068E-02 . 2.4003€-02 .
HE+ © "' '7.86B0E-26 ' 2.8203E-09 . - 8.5303E-08 .
HEes . 6.8869E-91 D 2.0857E=34 . [ 3.26T2€-27.

28"

Pl = 1.00E+01 NISO-N'
XH2 =

. 621838E+01
4.4360E+00 -
‘1e T736E+00 -

1.8628€¢00 .
. 8.6513E-01 -

«95°

USL = 2.20Ee06 N/SEC. .-
XHE's .05 :

. . .1

MOV ING. SHOCK . STANDING SHOCK: REFLECTED SHOCK

- '3,8730€002_ -

- 221 0E+01"
1.7028E+01 -

1. 6080E+01

3.5842E-08

T 4.6796E-02
1.2797€-11
7.0750E-11
2.6841E-02

.. 343961E-24
. 4.6730E~87

[

Pl = 1,00E+01 l/SO-ﬂt

2 =

SPECIES-

E~-
H o .,
He. .-
H2
-
H2e |

HE

HE+-
HEse

. MGVING SHOCK.

‘44 2165€402.
1.3615E+01
+La 6064E+01

. b T4bGEOL -

5. 0830E+00 . -

+1.8261E+00

1. 9279E¢00
.S 8435E-01

1-6T48E+0L -

.3.6531E-07

~50226TE403 - ..
3.3854E001 .
- 7.8143E401 .
1.1334E402
" 148662E400 |

 Te92T1E#03 -
3.9107E+01 -
9.50846E+0L .-

", 1.8823E+00 4.».‘ | 1e9446E 400

2.0338E¢00 .

. 9.1993E-01 :

s=—==emm=== MOLE FRACTIONS.

9.26366-01 .
3.5783€-08 ]

3.5107€+00.

8.9185E~01
. 441T42E-02

-3,4015E-08
1 244573E-02

1.3435€-08. -

".-44033TE-32

- 4.17426-02. ;- . .

- :8.548TE-05.. " "
3,0367€-06 . . -

5 2¢1318E¢00
1 8.5547E-01."
. 3.5028E00 .

. 8.5305€-02.
< 8.0591E-01
L. .8.5304€-02
. 1.T903E-05 .
_5.7609E-06 -
. T647217€-06 -
| 2.3454E-02
-, 1.8981E-07
. 6.0842E~26 .

B

USl. = 2,30E+04 NISEC .-

JXME.»s .05

STANDING SHOCK. REFLECTED SHOCK
-$.3392E¢03,

1 3.607T1E40L:«. .-
3 9.1839E#01 :

. 1e9194E+00.

_MOLE FRACTIONS

. 9.6261E-01. -

~ 3.650TE-07

1.1450€-02

. 8.8435E-11
3.2705€-10

2.5935€-02 -

- 1.0057TE-21

2.68756-77

T-1835E+01 -
1.2319E+02.
850502E+00 -

'72.069‘5000
'8¢ TO3BE-0] :
. 3.749650001

5.7813E-02
8.6018E-01
* - 5.T7813E-02 - -
. :2+4642E-05
+3.5601E-06 -

4.0463E-06 . -

‘2.4159E-02 - -
.“4.87856-08 -
5.9894€~29 -

" ©. 3.5450E+00

-8.0989E¢03 -
24.0412E401 -

- 1.509TE+02
- 8.6636E400
1.9814E+00
2.1821E+00 -
. 8.5115€-01 " -

1.0641E-01 .
T«6425E-01 .-
-1.0641E-01 ~
1.3978€~05" -
6.2602E-06 - -

" T.4166E-06
- .2.2913E-02 -
3.4656E-07 -

1+ 543630E-25"



py -10 N/ m?
Pl = 1., OOEOOK N’SQ-HQ USL = 2,40E¢04 M/SEC
XH2 = . 95 "XHE = ,05 XH2 =
. "MOVING SHOCK STANDING SHOCK _REFLECTED SHOCK
Pt - 4+.5416E¢02 4.9998E¢03 T.4681E¢03 . P .
X - 1.6840E+01 3.7422E401 4.1232E+01 T .
RHO "1+3843E¢01 643312E¢01 - 8.1183E+01 RHO
H - 7232T74E+0] 1.3281E¢02 1.614TE+02 ° H .
A 7 6«1T4H0E#Q0 84 2134E+00 . 8.8315E+00 A
S N “ "1+ 8T21E+00 1.9602E¢00 B 2.0230E400 | S
1 L. 9483E+00 2.11C3E+00 2.2311E+00 7
GANME L+1618E+00 845422601 8.4786E-01 GAME
u- 1.7290E+0L" 3.7846E400 3.5490E+00 v
SPECIES  ——=—=—====—— MOLE FRACTIONS —=--== —-
E~- 1.8786E-05 7.59715 Q2 1.2599E~-01 - E-
H " . - 9.7338E~01 ' Be2434E-01 . 7.25555-01.; H
He - 1.8T84E-05 T+5971€6-02 1.2599E-01 He
H2 9.1595E-04" "' '1.4806E~-05 1.0541E-0% H2
M- 19279€E-09 3.8212E-06 6.0833E-06 H~
H2e 3.94226~-09 4.,3814E-06 T«2812E-06 HZO
HE - . 245664E-02 ‘2+3693E-02 2.2410€-02 ' ME
HEe ' -2 1850E-17 1.0236€-07 5.2103E-07 _ HE+
HE*+ 9.9116E-063 4. 5644E-27 2.178T7E-24 .HEQQ
Pl = L.O0E*0L N/SQ-M, USL = 2.50E¢04 “/SEC
M2 = .95 XHE = L05 XH2 =
. > .. MOVING SHOCK - STANDING SHOCK: REFLECTED SHOCK
P . 4486TTE®02' 4.6936E¢03 6.080861E¢03 P
T M ‘20821E¢01 3.8413E+01 4.1922E¢01 T
RHO 1« 198%E+01 5. 6T15E+01 T+2030E401 RHO *
H.- T-9285E+01 1a4254E¢02 1-.7190E+02 H
A 5« BOBTE+ 00 8.36800E¢00 -8.9912E+00 ' A
S '+ . -1«9095E+00 1.9999€+00 - - 2.0638E+00 s
4 . ~1.9507€E+00 2. 1544E000 2.2804E+00 4
GAME le 1414E+00. - 8.4856E~0]1 - B8.4563E-01 GAME
U 1eT793E¢0L : - 3.7647E4+00 ‘3,546TE+00 u
SPECIES = ==—cccccaan NOLE‘FﬁAC'lQNS - e e e
E- 4.56836E-04 9.4887E~02 . 1.4491E-01 . E- .
H - 9.7331E-01 T.87T00E~01 6.88236-01 H
He 4.6835E-04 9.4886E~02 l.‘Q9IE-Ol‘ He
H2 1.1684E-04 ‘Le1068E~05 B.0782E-06 H2
M- 2.1793€~-08 - - 3.,9271E~06" 5.,8022€E-06 [
H2¢: 3.0870€E-08 4,5479E~06 7.0072€~06 H2e
HE - 2+5632E-02 2+3208E-02 241925€-02 - HE
HE+ 65.7T315E-14 - 1.7583E-07 1.3257€-07 HE®
HEe*e 2.1187E~-50 . 3.0921E~26 7.0373€-24 HE++

iABLE l.- Conflnued

SPECIES

SPECIES

Pl = 1.00E¢OL N/SQ=H.

-9

5.2176E¢02 4.6294E¢03 6.6912E+03
.2.4413E+01 3. 9409E+01 4.2T14E+0)
T 1.0922€+01 5.3353E+01 6.7137€+01 -
- 8.5552€¢01 1.5296E¢02 1.8322E+02
7.0007€+00 8.5635E+00 9.1740€E+00
.- 1a9412E¢00 2.0369E¢00. 2.1023€+00
-le 9568E+00 2.2018E+400 . 23333E+00
1.0259€+00 8.4516E-0) 8.4447€E-01
1. 8341E¢01 3.7596E+00 3.5593E+00
—wemmedem—c— MOLE FRACTIONS -=—v=ve=ce-s
3.5297E-03 1.1437€-01 1.6428E-01
9.6736E-01 T+4854€-01 . 6.5000E-01
3.5297€-03 l.1437€-01 1.6428E-01
3.2615€-05 8.6792E-06 6.4122E-06
9.5704E-08 4.0861E-06 5.6859E-06
1. 1589E-07 4.7839E-06 6.9400E-06
2.5551E-02 2.2709E-02 2.1428E-02"
. 1.0282€-11. 2.8833E-07 1.03726-06"
2.832TE-42 1.8055e-23 2.3824E-23

MOVING SHOCK

Pl = 1.00E+01 N/SQ-M,

-USL = 2,60E¢04 M/SEC
XHE

= .05

STANDING SHOCK REFLECTED SHOCK

USL = 2.TOE+06 M/SEC

XHE = .05

MOVING SHOCK STANDING SHOCK REFLECYED SNDCK

5.6026E¢02
2.7089E+01
1.0488E401
9.2116E+01

© 7. 0586E+00

1.9697€+00
1.9720E+00
9.3269E-01

1.8968E¢01 ~

4.8094E¢03
6.08480E+01
5.2723E+01
 1.6438E+02
8.7710€+00
2.0718E+00
2.2535€+00
8. 4334E-01
3.7781E+00

6. 8712€+03
4.3665€+01L
6.580TE+0L
1.9507E+02
9.3890E+00
2.1390E+00
223913E+00
8.4426E-01
3.5924E+00

mcccevmmnee MOLE FRACTIQONS =recceeccecas

1.1159€-02
9.5231€-01
1.1159€-02
1.5745€-05
2.1922€-07
2.50T3E-0T
-2+ 5355E~02
1.8305€-10
1.0439€-37

1.3468E-01
7.0844E-01
1.3468E-01
7.0748E-06
4.3382E-06
5.1438E-06
. 2.2188E-02
4.6633E-07
1.0488E-24

1.84556-01
6.0998E-01
1.8455€-01
5.2373E~06
5.7392E-06
7.098 1E-06
2.0908E-02
1.5048€-06
9.3388E-23

29



Pl = L.00E*0! N/SQ-M,

XH2 = .95

TABLE 1. - Continued

USLl = 2.80E¢04 M/SEC .. .~
XH H s

E = .

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

6.0191E+02 5.1546E403  ;  .7.297BE03

: 249020E¢01 4. 1598E¢01 - 4.4721E+01
'1.0402E+01 S.3664E401 . ,646499E+01

9. 8975E+0L 1.7671E+02 | 2.0969E+02
"T.1644E+00 ©  8.9965E+00 9. 6285E+00
1.9963E+00 2.1057€+¢00 2.1750€+00

‘1,994 1E+00 2.3091E+00 2.4540E+00
8.8699E-01 8.42626-01 . _ 8.4478E-01
1.9653E+01 3.8147E+00 ".3.640BE+00

- ——— MOLE FRACTIONS —=—mm-———mem

. 2.2126E-02 1.5553€-01 2.0538E-01
; 9.3066E-01 6.6727E-01 5.6885E-01

| 2.2126E-02 1.5553E-01. 2.0537€-01
% 1.0114€-05 5.8982E-06 4.3406E-06
‘ 3.57756-07 ©.6335E-06 5.86456-06
4.0085E—07 5.5720E-06 7.3639E-06
: 2.50T4E-02 | 2.16536-02 . 2.0373E-02
#7 " -7 1.043CE-09 7.3997€-07 2.2025€-06
s 77 6,10706-35 . 5.8499E-24 - 3.8250E-22

Pl = 1.Q0E+0]l N/SQ-M,

XH2 = .95

USLl = 2.90E+04 M/SEC

XHE = .08

" MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 6.4597E+02
T 3.0576E+0L
RHO - ° + 1,044BE+01
H " '2." 1.0611€¢02
Ao 1 T-3049€400
S i 7 2.0235E400
o7 2.0221€+400
GAME . 7 8.6308E-0L
U T 240366E401
SPECIES  ~——wme-—
E- 3.5644E-02
Hi. . - 9.0398E-01
He 1. 3,5644E-02
H2 - et -T.3191E06
H= . * - 5.00996-07
H2s . - 5.5726E-07
HE - 2.4727€-02
HEe - 3.5953E-09-
HEe+ ~¢°.  '5,5582E-33

30

5.56851E+02

U 4e2717E401 "
" 5.5216E401

1.8975€+02
9.2321€+00
2.1356E+00
2.3619E+00
'8.4263E-01
3.8594E400

7. 8463E+03

T 4.5816E¢01

6.T954E+01
2.2436E402

", 9.8823E+00

T 2421126400

| 2+5202€4+00
| "8.4580€-01

3.6975E+00

MOLE FRACTIONS =rm—=mmmemem.

1.7651E-01
6.2585E-01
“1.7651E-01
4.9502E-06
4.9092€E-06

5.9922€-06 °

2.1114E-02
1.1412€-06

2.9589€-23

2.2626E-01.

T 5.2764E01

2.2625E-01.
3.8051E-06,
5.9669E-06
T.6175E-06,
1.9837E-02
3.1978E-06
1.52826-21.

SPECIES ~ ===
E= 7 ' 4.98226-02° -
H.-- 8.7598E-01"
He 4.9822E-02
W2 - 5.T645E-06 - -
H- " 6.3436E-07
H2e T.0484E-07
HE -~ 7 2.4364E-02"
HE* . - B8.7855€-09
HE#e: 1.45286-31

l;ogéooi N7§$a-H,

- 6.9221E¢02
3.1817E+01
1.0601E+01 -
1.1351E+02
7.4517€E+00 .

- 2.0492E¢00 -
200522E+00°

8.5040€6-01

2.1099E+01 -

Pl = 1.00E+01 N/SQ-N,
M2 =

«95°

USL = 3.00E¢04 N/SEC
xH

6.0976E+03

4.3838E+01 °

5.7251€¢01
2.0341€+02
9.476TE+00
2.1735€+00
2.4295£400

8.4321E-01

3.912TE+00

1.9739€-01

5. 9463E-01

1.9739E-01
4.19326-06

5.15856-06

* 6.3 820E-06

2.0576E-02

1.71776-06
1.3564E-22

\

-—"HOLE FRACTIONS ~-—

.

e MOVING SHOCK STANDING SNOCI REFLECTEO SmCK

8.5117E+03
$.6940E€+01
7.0013E+01

" 2.3982E4+02

1. 0149E¢01
2.24076E+00
2.5893E¢00
3.4726E~-01
3.7624E¢00

2.4690E-01
4.8073E~01
2.4697€-01
2,991 4E~-06
6.0380E~06
T.8394E-06
1.9304€-02
4.6074€6-06

' 5.9641E-21

USL = 3.208000 W/SEC
XH

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

v T« 9040E¢02
©.3.38T79E01
- 1o 1001E+01
-1« 2909E+02
1. 71582E¢00.

© 2.1206E+00

+ 8237T76E-01-
U: - 2+2%90E¢01- -’
SPECIES- -
E-. .. . B.0475E-02
H “8.154TE-01 -
He 8.0475€-02
H2- 3.9438E-06
H~ ~8.8054E-07
H2¢ . 9.8391E-07
HE 2.3578E-02
HE+ 3.3259€-08
HE¢s -1+9540€E~-29

2. 1016E+00 -

' T«27352E+03

4.6061€+01

"6. 1699E+01

2.3242E402

- 9.9850E+00

224236400 °

2.5600E¢00 °

8.4553E-01
4.0342E900

2.3029E-08
5.0387E-01
2.3829€-01
2.9781E~06
'5.4737€~ 06
T<O0113E-06
1.9528E-02
3.64726-06
2.2960E-21

1.0051E+04
4.9271€+01
T435TE+01
2.T276E¢02
1.0712E+01
2.3216E¢00
2.7361E+00
8.5124€-01
3.9088E¢00

wee== HOLE FRACTIONS ~=———cccce=

2.87326-01
4.0708€-01
2.8731E-01
2.0121E-06
5.9638E-06
8.0303E-06
1.8265€-02
9.3021E-06
8.1623€~20



PlL =]
XH2 =

.005001 NISQ-N:
.95

. MOVING SHOCK

SPECIES

E-

H.

He
H2
"
H2e
HE
HE+
HE+

Pl = 1.00E401 N/SQ-N,

XH2 =

X
‘S

Cgu(ﬁ,):! DA4v
3
m

SPECIES

H2¢

HE++

© B8.9568E402
3.5593E+01

| J1e1458E401

1. 4570E+02
8.0679E+00
2.1548E+00
2. 1966E+400
Be3255E-01 .
2.60975'01

1.1226E-01
T.5271€-01
1.1226E-01
2.8901E-06

1-08976-08",

1.23036=-06
2.2763€-02
8.8780E-08"

7.51246-28

95

":TABLE I, - Continued

USL = 3.40E+0% M/SEC
xH

STANDING SHOCK REFLECTED SHOCK

. 8.6291E+03 1.1833€404
4. 8281E+01 S+1699E+01
6.6223€401 T.9146E+0]
'2.6350E+02 .3.0824E¢02

- 1.0519E+01 1.1317E+01
2.3127E+00 2.3974E¢00

. 2.6988E+00 2.8918E+00

| B.4911€-01 8.5671E~01
4. 1750E400 4.0TT74E¢00

‘MOLE FRACTIONS ~~~=c=w———oee
2.7748E-01 3.2570€-01
4+2651E-01 3.3132€~01

. 2.7747E=01 3.2567€-01

. -2.0653E-06 - 1.2873E-06

$.5200€~06 S.5755€-06
. 7.3171E-06 . 7-8086E-06
1.8519€-02 1.T72726~02
. T.2813E-06 1.8406E~05
. 3.06726-20 1.015%6-18

US1l = 3.60E+04 M/SEC

XHE = .05

MOVING SHOCK STANDEING SHOCK REFLECTED SHUCK

1.0077E+03 -
" 3.T108E+0L
1.1917€401
1.6332E+02
8.3802€+00
2.2091E+00

2.2788E¢00 |
8.30516-01. . .

2.5608€¢+01

_ 1.0137E+04
- 5.0543E+01
_ 7.0497E¢01
2.9635E+02
1.1081E+01
243844E406
2.8449E6+00
8.53896-01
4.3356E+00

1.3830E+04
5.4304E01
8.3359E+01
3.4623E¢02
1«1974E+01
2.4749€+00
3.0553E+00

8.6413E-01
4.2713E400

mmmmmeese— MOLE FRACTIONS =—=w-—ewes——-

1.4428E-01
6.8949E-01 -
" le442BE-01
2.18 19€-06 -
1.2578E~06
1.4380E-06
2.1941E-02
1.9550E-07
1.4138E-26

3.1458E-01
.3.5328E~01
.3.1456E-01
.1.3749€-06
5.2780E~06
T.2539E-06
1.7561E-02
1.4033E-05%
3.4995E~19

3.6177e-01
2.6012E-01

3.6173E~-01 "
T.6198£-07."

4.8770E-06
T«1321€E-06

1.6326€~02 *
3.6628E-05
1.2458E~17

Pl = le 025001 NISO-N-

IHZ -

o

cCoONLBPIDuD
gre»x2

=
m

SPECIES
E~
He'
H2

"
H2+-

HE+’
HEe ¢+

Pl = I-GEOOI N/SQ-M,

XH2 =

USL = 3.80E¢0¢ N/SEC

YHE = .08

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.1264E+03
3. 64996401
-'1.2363E401
l. 8194E¢02
8.696TE+00
2.2648E+00°

2.3666E+00

8.3011E-01
2.7120€+01

1.1782E¢04
5.2904E401
7.4310€+01
3.3150E402
1.1676E+01
2.4574E¢00
2.99706+00
8.6013E~-01
4.5187E400

1.6038€E+04

.5+T202E+01

8.6970E¢01
3.8691E4Q2
1. 2700E+01
2.5533E400
3.2238€+00
8.7459E-01
4.5078E+00

—memceeme= MOLE FRACTIONS =—=mewommmms’

1.7603E-01
6.2681E-01
1. 7603E-01
1.6658E-06
1.3823€-06
1.6023E-06
2.11276-02
" 3.8217E-07

1.7108E-25

3.4936E-01
2.8461€-01
3.4933€-01
8.6203E- 07
#.7619€-06
6.8027E~06
1.6658E-02
2.6762E-05
3.71196-18

3.9513E-01
1.9431E-01
3.9505€-01
4.0267€-07
3.9259€-06
6.0257€-06
1.5434€-02
T7.5584€E-05
1.6421E-16

US] = 4.00E606 M/SEC’
XH .

MGVING SHOCK STANDING SHOCK REFLECTED SHOCK

o

cghmn:gqv
3 .
m

SPECIES

He
H2

H2e

HEe
HEe ¢

" 1. 2516E¢03
3.9813E+01

1.2761E+0L .

. 2.0158E+02
9. 0191E+00
" 2.3218E¢00
" 2.4595E600
8.3070E-01
- 2.8629E401

1.3549E004
5.+54408€01
T+ T404E+01

3.6833E+02
1.2324E+01

2.5313E+00
3.1537€+00
8. 6856E~01
4.T72S5E+00

1.8432E+04
6.066TE*0L

8.9438E+0L"

4.3001£+02
1.3550€+01

:~2.63315000

3.3970€¢00
8.9092€E~01
4.TS9TE+00

em—em—ie~ MOLE FRACTIONS ==——mee——emi

2.07176-01
5.65326-01
2.0717€-01
1.2720E-06
1.46226-06
1.7099E-06
2.0328E-02
" 6.9078E-07
‘1.5740€-24

3.8168E-01
< 2.2084E-01
3.81826-01
4.95826-07
4.0116E-06
5.9787€-06
1.58036-02
5.18506-05
3.98976-17

L+ 4 259TE-01-

1.33516-01
4.2580E-01"
T 1.T4S5€-07 .
2.7815E~06
4.52526~06
1.4547E~02 .
1.72116-04
2.85626-18

31
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Pl = 1.00Ev01 NISO‘“.

XH2 =

: :grf-q-;,gq{‘
R -

Pl = L1.00E*0L N/SQ-M, .

XH2 =

SPECIES

E-

[
He
H2
w -
H2e.
HE
HE*!
HE+e'

32"

.95

usl = 4.205004 N/SEC

XHE = .05

NV ING: SHOCK.  STANDING . SHOCK QEFLECTED SHOCK

s 1.3832E403°

- 4.1079E+01

" 1.3166E601 .
v 2.2221€%02°

9.3490E+00

" 2.3801E400
2.5574€4 00

- . B«3199€~01

3.0135€+01

2.37506~01
5.0544E-01
2.3750€-01
9. 6448E-07
1.49T3£-06
1.7886£-06
1.9550€-02
1.18376-06

‘. 141632€-23"

-95

1.5420E¢04
5. 8311E+01
7.9830E401
4.0697€¢02
1.3042E 401
2.6057E+00
3.3125E+00
8.8055€-01
4. 9T72E+400

-=~— MOLE FRACTIONS --—--

4.1133E-01
1.62356-01

4.1122€-01"

2.5107€-07
3.0925E-06
4.8358E-06
1.4989E-02

1.0555E-04

4.8406E-16

2.2059E ¢04
6.5245E+01
9.046S5E+01
4.7683E+02
1.4833E+01
2.7150E+00
3.5679€200
9. 1985€-01

. 5.1305E+00

4.5346E-01
7.9545E-02
©.5298€-01
5.37726-08
1.6018E-06
2.8123€-06
1.35606-02
4.74378~04
8.8451E-14

USLl = 4.40E+0% M/SEC
XHE =

-0

“OVING SHOCK STANDING SNOCK REFLECTED SHOCK

1.5211E¢03
6.2321E001"

T 143513E+01

¢ 2.6386E+02
9.6883E+ 00,

 24439TE+00°

2.6598E¢00

8.3385E-01

- 3.1637E+01

| 2.66876-01

4. 4T46E=01
' 2.6687€-01
7.21356-07
1. 4889E-06

1.8076E-06"
1.8796E-02 |

1.9%73E-06
7.5867E-23

" 1+ T366E 404
" 641735401
. 8.1077E+01.

4. 4T38E*02
1.3878E¢01.
2.6T7S8E+00Q
3.4695E+00
8.9920£-01

| 5.2800E+00 .

" MOLE FRACTIONS -~
4.37976-01

1.0988E-01
4.3773E-01
1.0428E-07
2. 0894E-06
3.4TTIE-06
1.4174E-02

| 2<3713E-04

7.7232615

243940E¢04;

. Te2230E+01

8.5082€+01 -
S$.2804E¢02
1.6169E+01

. 2 T965E+00 .

3.7206E+00
9.7277€-01
5.6553E+00

-

4.7590E-01
3.6570€-02
4. T409E-01

8.T444E-09,

5.3122E-07
1.2395€E-06
1.1637€-02
1.8014E-03

8.2059€6-12-

By *10 N/

cgmmpkgqv.

* “TABLE I. - Continued .

Pl = le OgE‘Ol N/SQ-N;

H2 =

Pl = 1.00E+01 N/SQ-M,

XH2 =

o

USL = 4.60E+04 M/SEC

XHE = .0

MOVING SHOCK -STANDING SHOCK ﬂEFLECYEB SHOCX

L.6654E+03
4.3560E+01
1.3820€+01
2. 6650E+02
1.0039E+01
2.5003E+00
2.T666E+00
8.3625€-0L
3.3134E+01

cemm—meeei—— MOLE FRACTIONS —~——
2.9516E~01

3.9161E~-01
2.9515€~01
5.2905E-07

v

1.4392E-06

1.T774E-06

1.8070E-02

3.1648E~06
. 4.4643E-22

«95

1.9347E+04
6.8194E+01
8.0811E+01
4.8939E402

" 1.4929E+01

2.7527€+00

3.6169€+00

9.3085E-01
5.6732E+00

%.6086E-01
6.,5083E-02
4.6023E~01

3.1311&-08 .

1o 1684E=06

2.0835E-06
1.3192E-02
6.3243E=04
2.0781E-13

‘2. T154E+04

8.3519E+01

T 8.4918E+01

5+8553E402

"1+ 8228E¢01

2.8763E+00
3.8287€+00
1.0391E+00
6.4509E+00

4.9069E-~01
1.2451€-02
4.8380E-01
6.2895E-10
1.5237€-07
3.5118€-07
6.1700E-03
6.8893E-03
1.9757€-09

USL = &.80E+0¢ M/SEC

XHE = .03

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
2.1293E+04

- 1le8159E+03
4.4817E+01
1.4082E+01
2.9014E+02
1.0403E+01

2.5624E400

2.8773E+00
8.3924E~01
3.4624E+01

3.2229€E-01

"3.3804E-01

-3.2229E-01
3.7775€-07
1.3515E-06
1.69956-06
1.7372€-02
5.0621E-06
2.4958E-21

3.7394€+00

T.2524E401
T7.8514E+01
5.3280€E+02
1.6303€+01
2.8227E«GC

9. 8001E~01
6.21£5€+00

4.76853E-01
3.1649E-02
4. 7645E-01
5.7330E-09
4.8202E-07
9.5045E~-07
1.1289E-02
2.0817E-03
1.2053€6~11

3.076TE+04
1.0162E +02
T.7996E+01
6. 5098E +02
2.1258E+01
2.9533E+00
3.8818E+00
1.1456E+00
7.56013E+00

"MOLE FRACTIONS ——=m—mememee

4.9766E-01
3.6338E€-03
4.8583E-01
2.2947E~11
2.4923E-08
6.9124E-08
1.0539€-03
1.1826E-02
4.2788€-07



Pl = }. 005001 N/SQ-M,

XH2 =

HO -

NADI D=

GAME

SPECIES

E_

H

He

H2
H.. n .A
H2¢+

HE
HE*
HE+¢ -

AH2 =

95 o

- TABLE 1. - Continued

USL =-5.00E+04 -N/SEC
JXHE = .05

LY

MOVING sNDCK STANDING SHOCK REFLECTED SHOCK

“1.9T726E403

" 446116E40L
.1e4297E+0L |

3+ 1479E4+02

I 1.0784E+01
- 2.6253E400, -
" 2.9918E400 ..

T 8+4296€-01

3.6108E+01. 60 9364E400 - -
mesa——me—c—— MOLE FRACTIONS.
3.4821E-01 . 4.8992E-01.
2.8686E-01 . 1.3243E-02,
3.4821€-01 . 4.8375€-01,

© 2.6030E-07 . .

© ).6ToaE<02"

3.09895-06
1.3736E<2

95

Pl = 1.00E+01 NISQ-N.

2.3150E+04

4- 8. 1244E+01 .
1.45345001;.,
- . 5.TT43E+02

. LeT8S1E+0L-
- 248873E+00

3.8230E+00

'641696€203 :

19.5839€-10. 1 -

1. 0306E+00 . -

1.5216E-07 |
344004E-07 .
'6.9093E-03 -

“ -

.- 3.4804E¢04
,'1e2611 €402
T.0866E+01
T1.2521E+02
2. 4040E+01
3.0217E+00
3.8943E+00
L. 176BE+00
.- 9«1178E+00

T 4.992TE-01
© 1.3217€-03
. 4.8657E~01
9.4882E-13
5.2740E-09
_ 1.4401E-08
1.6874E~04
.. 1.2632€-02
.» 3.8502E-05

USL = 5.20E+0¢ NISEC

XHE = .05

. MOVING SHOCK STANDING SHOCK - REFLECTED SHOCK

SPECIES

£E-

H

He
H2
H=-
H2+
HE
HE+
HE++

2013536403 2.484TE¢04 3.8948E+04.
© 4.7488E+0L 9.2875€+01 . 1.5147E402
T 1a4461E*0L | 6.9111E+0L - ! . 6.5929E+0L
3.4043E¢402 . . 642254402 0226E+02:
© 1.1188E401 . 1.9971E+01 *59T3E+01-
" 26890400 | « 56 74E+00. - 3,0781E+00
3.1094E400 - . “3.8711E+00 3.9003E+00.
8.47656-01 1.10S3E+00 - 1216419€+00°
327585€+01° 7.8682E+00, . 1.0582E+01:
mwomempmemme MOLE FRACTIONS wom—eeemaise.
3.72876-01 . 4.9627E-01-. .:5+0004E-01 -
2.38196-01 5.25556-03 - 6.,9924E-04"
3.720856-0L 4.8556E-01 . - _4.8644E-01 °
1.7107E-0T 6.2158E-11 © 942191614 -
1.079T7E-06 4.0402E-08 2.3251E6-09°
1.4135E-06 'L.0389E-07 4.6099€-09 :
1«6067E-02 2.2136E-03 5.8572€6-05.+
1.3116E-05 1.07036-02 .« . 1.1925€-02"
7.7089E~20 5.4689E-08 - -843618E-04

JOE+0T ‘N/SQ-M;. USL = S 40Esoh Wrsee -
XH2 = .95 o XHE = .05

~4.2907E+04
. 1T7394E402
.6+3001E+01
8.7729€E+02
2. T203E+01

2.6327E+04.:
1. onvsooz

3.8891E+00 -
. -01,. -, .1<1647E+00
¥ 3.9051E¢D1 9.0198E+00

-3.9155€+00
-~ 1.0866E+00
1.1708E+01

© 3.96186<01. .
1.9218E-01.

5.01968E-01
4.T401E-04
4.8478E-01
1.9929E~14-

B

3.9617€-01 - .
1.05406-07. .-

1.5718E-09:
: o 2.1802€-09:
. 1.5461E-02. 2. 5140E~ 05
2.18236<05 . E . : Be2834E-03:
" 4.6231E-19 ° 77" 1.7443E~06 4. 4611E-02

Pl = 1 00E+OL N/SG-M, | 1
XH2 = .95

* MOVING" SHOCK
3,

.9+ 5398E+02~
#2+9177€+01°
3.16T1E+ 00,
3.9339E+00.
1:1092€400:
1.2755E+01

3.9:.105002 ;
1.2096E+01.

"4.1809€-01 .
“1.4893E-01 ., 3.
“41805E-01 . . 4.8664E-01
5.9279E-08 . 7.0026E-13 y
“7.18156-07 . . 3.9722E-09. . 1.2194E-09 *-
9.8929E-07 ' '1.1082E~08. 1.24636-09:
- 1.4863E-02 ©  1.6265€- 8.3134€-06:
3.8089E=05 . . 1.26456-02. 3.7070€~03:
©3.1769€-18" 3.0006E-05 8.9946E-03

33



Pl = 1.00E¢01 N/SQ-M,

XH2 = .95

MOVING SHOCK

|4 . 2.6575E+03 2.8815E¢04 5.0658E404
T + 3.2585E401 1.39C0E+02 . 2.2099E4+02
RHO 1.4553E¢01 5.3196E+01 S5.81L1E+OL
H 4.2331€¢02 7.6373E+02 1.0365E+03
A 1e2638€+401 2.5130E¢01 3.1788E+01
S 2.8828E+00 3.0899E¢00 3.2088€400
7 3,4723E+00 3. 8979E+00 3.944TE+00
GAME .8eT465E-01 1. 1655E +00 1. 1592E+00
u 4.1941E¢01 1.1467E+01 1.3981E+01
SPECIES ————meee—em— MOLE FRACTIONS --——ee——eo—-
E~- 4.30641E-01 4.9973€E-01 5.0566E~01
H 1.0885€-01 T.2899E-04 - 2.6482€6-04
He 4+3834E-01 4.8672E-01 4.8140E-01
H2 2.9131E-08 1.6401E-13 1.88T1€E-15
H- 5.2516€-07 2.0375€-09 9.13976-10
H2+ T.4626E-07 4.8749€-09 6.9328€-10
HE 1.4328£-02 T+ 4684E-05. 1:T947E-06
HE+ 7.1950E-05 1.2495€-02 1.0810€-03
HE++ 2.T7345E-17 2.5793E-04 1.1592€-02

Pl = 1.Q0E+0L N/SQ-M,

XH2 = .95

USL = 5.80E*04 M/SEC

XHE = .

TABLE I.-Continued -

STANDING SHOCK REFLECTED  SHOCK

USLl = 6.00E*0% M/SEC
XH!

E = .0

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

14 2.8414E+¢03
A 5.5030E+01
RHO 1.4383E+01
H 4.5288E+02
A 1.3296E+01
S 2.94T1E+00
4 3.5899€+00
GAME 8.9490E-01
u 4.3350E+01
SPECIES ——————————
[ 3 4.5681E-01
H 7.2598E-02
He 445666E-01
H2 1. 1574E~-08
H- 3.3888E-07
H2e 5.0142E-07
HE 1.3773E~02
HEe 1.5508E-04
HEe s 3.4915E-16

34

2,9813E¢04
1.5494E+02
4.9458E¢01
8.1279E+02
2.6025E+01
3.1291E¢00
3.9023E+00
1.1190E¢00
1.2588E+01

5.4222E+04
2.4887E+02
5.5186E+01
1.1225€E403
3.4027E+01
3.2462E400
3.94T9E+00
1.1764E+00
1.5252E+01

MOLE FRACTIONS =———————eee-

5.00306-01
S 4489E~-04
4.8634E-01
1.9766E-13
1.6006E-09
3.4602E~-09
5.4289E-05
1.15626-02
1.1964€-03

5.0607E-01
2.006T7E~06
4.8106E-01
6.3511E-16
6.8149E-10
4.0683E-10
4.0164E-07
3.2020E-04
1.2344€-02

pl-IONIm

PL = 1.00E%01 N/SQ-M, US) = 6.20E404 N/SEC
M2 = .95 XHE = .05 - -
] MOVING SHOCK stAnolns suocl aertectsn SHOCK
P 3.0283€¢03. 3.0615E¢04 © 5.7113E+404
v < 5.8362E+01 - 1. 6983E+02 2. T9AIE02
RHO 1.4033£01 €.6541E001 . - S, 17SQE+OL
H 4. 6339E+02 8.6372E+02 - - 1.2117€403
[ 1.41726¢01 2.6304E¢01 3,6137€001
S 3.0100E+00 3.1664E¢00 3,2839E%00
1 3.6975E6+00 3.9137E400 " 3.,9490E¢00
GAME 9.3076E-01 1.0395E¢00 1. 1834E+400
1 4.47126401 1. 34458E001 1.6586E+01
SPECIES  ~~==vw—e==== MOLE FRACTIONS -
E- 4.72626-01 8.0176€-01 5.05620€-01
H 4.16536-02 4.5876E-04 1.5250E-04
He 4.7220E-01 4.8501€-01 4.8098€~01
H2 . 3.2349%-09 1.6861E-13- ° 2.2520E-16
H- . L.705SE~07 . ' 1.6096E-09 4.9274€~10
H2¢ 2.T$27E-07 3.0495€-09 2.4327E-10 |
HE 1.3107€-02 3.9781E-08 9. 8503E-08
HE+ 4. 1578E-04 8.72106-03 1.0509€-04"
HE¢ e 8. 7346E~15 4.0146E-03 1.2556E-02
Pl = x.oat001 N/SQ=-N, US)L = 6.40E+00 M/SEC )
XH2 = .9 NHE = .08
‘MovING SHOCK STANDING SHOCK neslecreo SHOCK.
[ 3.21566403 - 3.0078E¢04] 5.8661 E+04
L 6.3266E¢01° 1.8200E+02 3.0951E+02
RHO © 1.3435E401 . 4.3586E401 4.T990E¢0L _
N 5.1478E¢02 9.1533£402 1.3000E¢03
A ‘1. 5355€+01 © 2.T432€401 - 3.8054E¢01 -
S 3.0T04E¢00 3,2043E+00 3.3200€+00 °
1 3.7833E400 ~ 3.9346E 400 3.9494€400
GAME - 9.8510€-01 1.057SE+ 00 1.1846E+00
v 4.5996E001 | 1.4162E+01 1.7811€¢01
SPECIES  —~w—meece=ec= MOLE FRACTIONS sew—=wecomee )
E- - 4.8458E-01 $.0442E-01 - -5.0625E-01
W 1.9105E~02 3.5381€-04 | 1.19156-04
He © 44831QE-01 . 4.8252E-01 4.8097€-01
H2 : 5.3212€-10 5,1884E=14 8.9500E-17
W' 6.9223E-08 “9,5540E-10 " -3.5269€~10
H2e © 1e1735€-07 1.7683E-09 .1e5244E-10
HE 1.1737€-02 1.57426-05 2.9704E-08
HE+ 1.47916-03 3,4824E-03 4. 2426E-05
9.2091€-03

ME+e 5.7060€~13

1.2618E-02



Pl = 1,00E¢0L N/so~u.‘

XH2 =

.5

TABLE 1. - Continued

usy = 6-605004 M/SEC

XHE = .05

R

- _MOVING SHOCK STANDING SHOCK

3.4034£403 3.0246E +04 5,899 16404
" 7.0011E+01 " 1.9651E+02. 3.3902£+02
4 . 1.2656E001 - 3.9114E+01 4.4057E¢01
-  SJATO2E402 - & 9.6444E+02 1.3874€¢03
. 1.6575E¢01 - 2.9TSOE+01 3.9833E+01
s 3.1277€¢00 ° 3.2428E¢00. 3.3550€400
-7 -3.8410£400 3.9434E+00 3.9496 E+00
GAME '-" 1.0217E+00 ° . 1.1482E+00 1.1850€ +00
v L. 4.T207E¢01 - . 1.5258£¢01 1.8955€401
- .. PR . A 4
SPECIES  -————----== MOLE FRACTIONS ==--==-===-=
E- 4.9232E-01 . 5.0550€-01 5.0627€-01
" . T.4318E-03 2.3533E-04 9.21726-05
He . 4.8723E~01 ' 4.8158E-01 . 4.8097€-01
- _ 5.T969E-11 | . 5,5143E-15 3.86026-17
2.0910E~08. © "~ 5.3285E-10 . ‘2. 5040E~10
3.9353E~08 " .6.2759E~10 9.8652€-11
7.9288€-03 4.39556~ 06 1.04561E-08
5.0887€-03 1.4262€-03 2.0139€-05
1.2640€-02

Pl = l.OgEOOI. N/5Q-M,

KNZ-

5.7899€~11

1.1249E~02

REFLECTED SHOCK

US1 = 6.80E+04 N/SEC

XHE = .05

MOVING SNGCK STANDING SHOCK REREC?ED SHOCK

3.5929E¢03
7.796TE+01
1-1888E+01
5.8013E¢02

" 1.8072E+01

. 3.178%€+00
3.8764E+00
1.0807E+00
4.8370E+01

2. 94 TOE+04

2. 12855002

3.5095E+01

1.0135€¢03.
3.1279E+01

3.2791E400"

3.9449E+00

116506400
., 14636BE 0L

. 5.8964E+04

3.8896E+02

" 4.0062E+01

le 4764E+03

4.1558€E¢01

3.3883E+00
3.9497€400
1.1851E+00
2.0108E+01

;-—------ MOLE FRACTIONS =——--=cmomoe

4.9696E~01
2.96 T4E~03

4.8718E~01
6.3508E~12 .

6,1975€~0%

."1.3098€E~-08 :

3.1163E~03
9.7822€~03
2.9324E~09

S. 0569E-01
1.7328E-04
4+ 8146E-01

- Bo3430E-16

3.5708E-10

- 3.0501E~10

1.68T76-06
1.1094€-03
1.1563€-02

T

5.0629E-01
7.3866€-05
4.8098€-01
1.78506-17
1.78826-10
6.5974E-11
4.1094€~09
1.0738E-05

1.2649€-02

pl-IONIm2

Pl = L.Q0E+QL N/SQ-M,
$5

XH2 =

(-]

- .
m

SPECIES

He
M2
H~
H2e

HE+
ME®e

USL = T<00E*04 M/SEC
XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3.7188E+03 2.8350E +04 5.7806E 04
8. 81726401, 2.2814E+02 3.9837€+02
1.1010E+01 3.1396E+01 3.6739E+01
6.1396€+02 1.0621E+03 1.5628E+03
198926401 3.2566E+01 4.3183E+01
3.2258E+00 3.3148E+00 3.4216E+00
3.8926E+00 3.9417€+00 3.9497€+00
1.1529€+00 1. LT4GE +00 1.1852E+00
4.9421E401 1.7309E+01 2.1188€+01
memmmmne—e—— MOLE FRACTIONS ==--—-—o———==
4.9904£-01 5.0605E-01 5.0630€-01
1.16996-03 1.3401E-04 5.9036€-05
4.8694E-01 4.81156-01 4.8099€-01
6.02876-13 2.31026-16 8.5517E-18
1.6652E-09 2.33276-10 1. 2609~ 10
4.04056-09 - 1.7675E-10 4.45366-11
7.4160E-04 3.7518E-07 1.7581E-09
1.2103E-02 4.35776~04 6.30426-06
1.06108-07 1.2229€-02 1.2653€-02
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- St T &
TABLE I. - Continued
- 20 N/im?

PL = 2iJ0E%01 N/so-n. fysi = "4 00E5CH r/ssc PL =
XH2 = .95 XHE = .05 XH2 =
. . . s .o s
H novac SHOCK . STANDING SHOCK REFLECTED SHOCK MRV
P. T T1e1127E401 J253180E401, 5.6512E+01 P
T, “2.8250E+00 3.5120E+00 . 4.94917E+00 T..
RHG 3.9387E +00 646011E+00 1.1429E+0L RHO
W T12.8883E4007 TV 3.6144E£+00 5.1963E+00 H
AT 1.6755E+00° JLSB612E400 2.1842E+00 ‘AL
S, 1.0491E+400 “1.0507£400 L.0C61EC QD 3
[ S0l 1.0000E +00 1.000UE+U0 . "1.0001E+00 z
GAME, *9.9406E-01, _9.86326~01 ' 9.6380€-01 GAME
U ‘2. 3185F'00 1.3798E£+00 1.2206E+00 u

—<ice-loiool MOLE FRACTIONS ==-=-a-ec-=> SPECIES
3.3431E-062 "143103E~43 3.6418E~-28 E-
. 4e3926E-10’ 6,2864E-08 1.3407E-04 H,
T 4.97T0BE-=20, © . "5.6007E-20 6.C946E-20 He
. 9+5000E-01 9. 5000€-01 9.4987E-01 H2 -
. 1.3767E-70 " ".2.9304E-50. 1.67615-33 H=
. Le3753E-20. 6.6537€-21 . 2+5106E-21 M2+
T S.0000EZU2 |,  5.CO0DE-02 4.599TE~02 RE. L
T 3.8l172E-T74" 2.96125-63 4.68965-54. HE+
0. © 0. ['H HE++
) ap o oy o2t R e A [

P1L = 2300E+01 N/SQ*M,  US1 = 5.U0E+03 M/SEC . Pl
XH2 = .95 T XHE = .05 ) ™2 =
NG MGVING SHOCK ~ STANUING SHOCK REFLECTED SHOCK
P L.7520E%0), 170 4. <6TLLE+OL . 1e0L13E+O2 P
T 3.8703E+00 3.1280E400 , . . 64T148E+0V, T
RHO, " """ 4.5207E+0y, 9.0526E+00 1. 4966E+ 0L RHO -
H '3.9997E+00 5.4375E+00 1.5794E+09 LI
A ¥ 1.9490E+00 . 2.2228E+00. 2.4289E+0Q A
S 1.0766E+00 . 1.0805€+30., L.0SB4E+00 Sy ..
z: 1.000VE +00 1.00026+00 1.0061E+J0 .
GA ¥.8140E-01 . 9.5176E~01 8. 7313E-01 GAME
v © 3.0256E+00° 77 "1.5100E+00 1.3156E+00 u

——- < MOLE FRACTIUNS =-—--—=-==-- SPECLES
4. 91 d5SE- 40 Ty Le56490E-24"  '7( 7.5296E-LT E- ...
 1.5844F-06 ° T 3.2621€-04 .. 1.2216E-02 ",
5. 96 Y0E =20’ 6.1474E<20 ] 7.68256-117 Ht
9.5000€-01, 9.4968E-01 . 9.38C9€~-01 H2
S e 1084E=46' 1.3288E-29 6.82713E=21 H-
. 3.7707€-21 1.97726-21 1.5418E-13 H2e
5.000€-02; , #e9992E502" 4.5655E~02 HE
. 1.02356-61" 2.08298~52 1.4125€6=42 HE+
T 0. Q. 0. HE+s

2.00E+01 K/SU=M,
.95

" MOVING SHOCK .
2.5433E401

5.08Y3E¢00.
4996 1E+00
53598E+00

. 2.2083E+00
“L.1033E¢0G

1.0002E +00
9.5800E-01
3.7289E¢00

1.2169E-25
3.3691E-06
6. 1905€-20
9.4967E-01
5. 7087E-31
1.5647E-21
4.9992E-02 -
3.0739E-53
0.

x 2JOVE+OL N/SQ-M,
.95

© MOVING SHCCK

. 3.5077E+01,
. T6.296TE+00
. 5.54T7E400

©.9805€+00

.2.3639E¢00.

1.1293E+00

.1.0043E+00

8.B3T3E-0L .
4.4579L +00

1.0885E-18
8.5086E£~03
1.11776~18 .

- 9.4170€-01

9. 1977€~-23
3.3886E-20
4.9737€E-02
2+ 8653E-44
0.

usl1 =

XHE = .05

STANDING SHOCK -

8.2863E¢01
6.7945E+00
. Le2099E+01-
T.774LE¢0Q0
2.4303E+00
1. LLOGE ¢00
1. 0080E+00
8.6241E-01
1.5367E+00

MOLE FRACTIONS

L.2736E-16
. 1.5822€-02
. le2516E-16
"9.3457€-01

9.9404E-21

2.274TE-18
4.9604E-02

L.8229E~42

V.

usi =

XHE = .05

-1.4005E4+02.
1.8636E+00
1L.7157€e+01
1.07064E+01
2.5799E+00
l.1434F+00
1.0379€+00
8.1596E-01
1.4395E+400

MOLE FRACTIONS

4. 8293E-14
T.3005€-02
4o 1546E-14
8.7832E-01

¢ 1.1380E-17

71.58490E-16
4.81756-02
©.8816€-37
Oa

6.00E+03 M/SEC .

REFLECTED SHOCK
L.5683E+02
7.7828E+00
1.9528E+01
1.0275€+01
2.5604E+00
L. 1311E¢QC
1.0319E¢00
3.2016E-01
1.2866E+0Y

~» 2.8092E-14
6.1733E-92
2.7612E-14
8.898LE-01
6.5013E-18
4.8639E-16
4.8457€-02
1.7374E-37
0.

7.006+03 M/SEC

STANDING SHOCK REFLECTED SHOCK

2433326402
8.5301E+00
2.5491E+01
1+3454E+01
2. 7178E+00
1.1675E+00
1.0730E+00
8.0697€-01
L.2423E+00

7.1898E-13
1.3614E-01

7.0723E-13

8.1726E-01

3.0707€-16

1.2059E-14

4,6596E-02
2.0379€-35

0.



Pl

=2
xH2 =

HO

NAD I D 4D

GAME

SPECIES

E~
H

He
H2
h-
H2+
HE
HE ¢
HE+ e

PL = 2
XH2 =

SPECIES

E-

H

He
H2
[T
H2+
HE
HE+
HE++

<OUE+OL N/SU=M,
.95 (e

MOVING SHOCK
4.0829E+01L
7.1471E+00
6.4197E+400
8.87725¢00
2.4556F+00
L.1560£+00
1.0205E+00
B.26TJE-01
5.2459FE+00

1.9472€E-15
4. 0102E-G2
l.92417E-15
9.1090E-01
1. 5571€E-19
2.2140€-17"
4.8997E-02"
2.0212E-40
0.

«QDE+0l N/SQ-M,
.95

MOVING SHOCK
6.0510E¢C1L
7.T278E +00-
T.4777E+00
1«1034E+01
2 +5564E ¢00
1.1851E+00
1.04T1E+Q0
8.0T62E-0iL
6.0550E +00

4.2559€E-14
8.9387E-02
4.2104F-14
8.6236E~01
5. 8046€E-1b
4.0033E-1l6
4. T753E-02
1.2554F-37
0.

TABLE 1. - Continued-

USL = ¥.00E¢03 M/SEC

XHE = .05

STANDING SHOCK
2.3052E+02
8.6441E+00
2+4584E +01
1.4242F401
2.748LE+00
1.180G7€+00
1. 08485+00
8.0338E-01
1.3063E+00

MOLE FRACTIONS

le1060E-12
L.35642E-0L
1.0887E-12
1.9749€-01
4.7553E-16
1.8330E-14
4.60489€~02
L. 6439E-33
0.

REFLECTED SHOCK
3.330TE+02
Fe1964E+07
3.4024E¢01L
LaT312E+01
2.8882E+C)
L.2088€+00
1.1281E+00
8.04C5E-01
1.2208€+00

d.0539E-12
2.2710E-01
T.9271€E-12

*T.23858E~01
5.7591€-15
1e2249£-13

-4.432¢28-92
6.4912E-32
Ve

UsSl = 9.00E+03 M/SE

X1E = ,05

STANDING SHOCK
3,608 7E+02
9.3123E+00
3.3884E¢01
1.3328E 401
2.9263E+30
1.2228E400°
1.1439E +00
8.0389€-01
1.3376E+00

MOLE FRACTIONS

1. 1CS«E-11
2+5161E-01L
l.0915E-11
7.0408E-01
d.0785E~15
l.d6d4E~-13
4.3710E-0¢
2.6817E-31
0.

REFLECTED SHUCK
3.2364E402
9.8150E+00
4.4635E+01
2.1790E¢01L
3.0736E+CO
1+2549E+00
1. 1952E+U0
8.0532E-01
1.2189€+00

© 5.1759E-11
3.20663E-01
2.C95%E-11
6.3154E-01
5.4035€-14
d. 5881E-13
4.1334E-02
4.6T10E-30
O.

pl-ZI)Nlm2

PL = 2
XH2 =

[ 4

| S
RHQ
H.
A
S

I3
GAME
u

SPECIES

E-p

H v
.+ . 3.5106E-13

He'
M2
He
H2+
HE- |
HE +
HE++ *

PL = 2
XH2 =

SPECIES

E-,.
H -
H
H2 -
H-
H2+
4€
HE+
HE®+

«00E+ QL N/SQ-M,

95

“MOVING SHOCK
T.5940€+01
B.1840E+00
B.5837E+00
1.3443E+¢01
2.6613E+00
L.2168E+00
1.0808F+00
8.0004E-01
6.8625E+00

3.5462E-13
1.4958E-01

8.0416€E-01
To1516E-17
3.6298E-15
- 4.6201E-02
1.4994E-35
c.

+00E+OL N/SQ-m,
T «95

USL = L.00E+Q4 M/SEC

XHE = L0S5

STANDING SHOCK
5.3434E402
9.9207TE+00
4.6%04€E+0 1
2.2924€ 401
3.1141E+00
1.2691E+00
1.2133E400
8.0565€-01
1.3286E+00

. MOLE FRACTIONS

6.7207€~11

3.5133€~01

. 6.6149E~11
'6.0726E~01
1.285LE~14,
1.1302E~12
4s1212E~02
6.8L11E~30
9.

REFLECTED SHOCK
. T.4632E+02
1.0406E+01
5.6351€¢01
2.6820E4+01L
3.2123€+00
1+3056€ +00
1.2721E¢00
4.0851€E-01
1.2306E+00

2.43256-1¢
4.2853E-01

+ 2.3958E-10
5.32196-01
3.49856-13
. 0170E-12

. 3.9287€-02
1.6453E-28

Je

USL = L.10E*O0& M/SEC

XHE = .05

MOVING SHOCK. STANOING SHOCK REFLECTED SHOCK

9.305LE+01
8.5702F +00
9.6883E+G0
1.6101E+01
2.7690E +00
1.2514E¢00
1.1206E+CQ
7.98376-01
T«60631lE+00

1.7158E-12
2.1525€-01
1.6993€-12
T7.4013E-01
44 5934E-16
1.6965E~1¢
4.4619E-02
4.9018E -3¢ .
0.

1.5331E+02
- 1.0499E+01
5.5544E¢01
2. 8U0BE +01
3.3128E +00
1.3206E +00
1.2919E+00
8.0907E-01
1.3339E+00

MOLE FRACTIONS

3.07206€E~10
4.5187E-01
3.027LE-10
5.0942E~-01
4.4918E~13
4.9941E-12

. 3.8703E-02 ..

1.38696~28
0.

1.0247E+03
1.0992E+01
6.8537E¢01
"3.2423€¢01
3.4866E+00
1.3605E+00
1. 3602E+00
8.13C9€-01
1.2602€E+00

9.4570E-10
+5+2960E~31)

- 9.3227€-10
4e3304E-01
1.7351€-12 .
1. 5LT0E-11

-3.0760€-02
4.0181E-217
0.
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Pl = 2.00E+0L N/SQ-M,
XH2 = .95 .
‘MOVING SHOCK
[ © 1el176E+02
T < 18.9154E 400
RHO " 21 .2.0755E+01
H  .."or 1.9006E+01
A 2.8799E+0U
s . L.2885E400
z 1.1657€+00
GAME 7.9806E-01
v 8.4519E400
SPECIES - =~====wo===x
€~ . 5.9681E-12
H © . 248426E-01
H? © . 5.9119€-12
H2 . 6.7285€-01 -
H= 1.9836E~15
H2+ 5.8217E-ie
HE "1 . 4. 2894E-02
HEe -~ - 8.9899E-34
HE#+ 0.
Pl = 2.00E+0L N/SQ-M,
XH2 = .95
. "MOVING SHOCK
4 1.3212E+02
T o .. 9.2406E+00
RHO 1.1759E+01
H . 242162E+01
A 2.9954E+00
s .+ 1.3282E+00
I 1.2157E+00
GAME 7.9870E~01
u \- 9.2359E+00
SPECIES  =m====m-==m=-
E- 1.8785E-)1
H . . . 3.5437E-01
He ' - 1.B8621E-11
H2 6.0400E~01
He 7. 6041E~15
H2e . 1.7214E-13
HE .. 4. L128E-G2
HE® - 1.0206E-31
HE®+ 0.

38

TABLE 1. - Continued

USL = 1.20E+04 M/SEC .

XHE = .05

STAND!NG SHOCK
1.0176E+03
1. 1006E+01
6.6685E¢01
3.3557E+01
3.5239E+00
L.3731E+00.
1.3790E+00
d.1375€E-01
1.3654E+00

MOLE FRACYIONS

lol4l2€- C9.

5.4901E~01
l.1256E-09
4.1413E-01
2.0860E-12
17692811
T 3.6260E-02.
5. 5404E-27
0. .

REFLECTED SHOCK
1.3587E+03
1.1589E+01
8.0481E+01
3.8554E+01 -
3.71817€+00
L.4191E+00
L. 4567E+00
8.1913E~01,
1.3029E+00

3.2766E-09
16.2703E-01
3.2344€-09
3.3865E6-01
. 7.21608-12
4.54158-11
3.4324€-02
8. 16296~26
4.97626-92

v

USL = L.30E+04 M/SEC

/XME = .05

STANDING SHOCK
1.3279E+03
1. 1645E+01
T.1355€e01 -
3.9599E¢01
3.7515E+00
1.4327E¢00
1.4741E%00
8.1986E-01
1.4063E+00

MOLE FRACTIGNS

3.1770%E-C9
6.4326E-01
3. 1300E~C9
3.2242E-01
Y. L341E-22
S.4436E-11
3.3918E-02
1.1343E~25
1.7618E-92

REFLECTED SHOCK
1.7503€+03
1e2232€+01
9. 16C5E€+01L
4.5258E+01
3.9161€E+00
1.4810E+Q0
1.5621E+00
ve2741E-01L
1+3598€+00

1.0900E-08
T.1968€-01
1.0839€-08
2.4831E-01
2.7285€E~-11
Lo 4842E-1C
-3+2008€E-02
1.6516E-24
2.8120E-817

PL = 2.00E+0L N/SQ-H,
CXA2 =

§-4v
o .

COmnPETI

«95

. MOVING SHOCK

l.5412E402 - .
9.5463E 400
1.2706E+01 -
2.5569E ¢+01
3.1154E+00
1.3703E+00
1.2706E+00
8.0019€-01
1.0015E+01

4.B8827E-11
4.2590E-01
4.8419E-11
5.3415€E-01
2.2993E-1s
4.3120€-13
3.9353E-02
1.9319€~31
C.

PL = 2, 005001 N/SQ-M,

XHZ =

SPECIES

E—
H
He
H2
-
H2e-
HE
HE+
HE® e

95

MOVING SHOCK
1 71738402
9.8652E400
1.3573E401
2.9226E+01
3.2411E+00

1. 4147E+00
. 1.3300€ 400
8.0220E-01
1.0789E +01

XHE = .05

USL = 1.40E*Q4 M/SEC

- STANDING SHOCK REFLECTED SHOCK

1.6845E+03 242033E+03
1.2264E+01 1.2980E+01
8.7123E¢01} - 1.0032E%02"
4.6100E¢01 5+2564E+01
- 4.0015E+Q0 T 4.2745E+00
© 1.4929€E+00 1.5456E+00
- L+5765E+00 1.6753E+00
‘8.2814E-01 -8.4028€-01
1.4630E¢00 1.4359E+00
MOLE FRACTIONS ~—-—-=———=-
1.1858E-08 3.8875E-~08
T.313T7E-0L1. 8.0621E-01
1.1732E-08 3.8536E-08
2.3691E-01 L.6395E-01 -
2.8584E-11 1.0212€-10
1.5433€E-10 4.4087E-1C
3.1716E-02 . 249845E-92
L.6884E-24 3.9724E-23
2.01LLE-86 3.4T47E-82

USL = L.50E+0¢ M/SEC

XHE = .05

STANDING SHOCK
2.0824E¢03

1-2976E401 .

9.5249€¢01
5.3076E+01
4.2875E+00
1.3549€¢00
1.6846€+00
8.4083E-01

1.53686+00 .

REFLECTED SHOCK

2.71TUE+03

-le3580E+01L
. Le0B3TE+02
. 6.0531E+01

4+6598E+00
1.6123E+00
1. 7934E¢00
8.6607E-~01
1.5420€+00

——~———--e—-- MOLE FRACTIONS -—---=- m———

. le1653E-10
4. 9626€-01
l.1501E-10
4.6615€-01-
6.2347E- 14
9.8310E-13
3. 7593€-02
3.9962E-30
Q.

3.9557€-08
8.12716E-01
3.9225€E-08
L.5756E-01
9.9501E-11
4.3139E-10
2.908E-02
3.5809€-23
5.5856E-83

1.6885€-07
8.8481E-01
l.6T84E-07
8.7306E-02
4.2695€E-10
L.4361E-09

- 2.7880€-02

1.3560E~21
3,4240TE-T77




‘Pl = £.D0E+0F N/SQ-M,
XH2 = .95 -

XHE <05

TABLE I. - Continued.

USLl = 1.60E¢04 M/SEC R

MOVING SHDtK».STAND[NG SHOCK® REFLECTED SHOCK

P i . 2.0294E402 .1 "2.5141E+03 3.3084E+03

T . 1.0143E+01 1.3910E+0L . 1. 5533E+ 01

RHO -, ‘144352E 401 1.0071E+02 1.0886E+02 -
H "~ - . 3J3133E+01 6. 03504E+01 - 6. 9563E+01

A ‘'3.3733E+00 4.6433E420 . Se4114E+0Q0 =

S 1.4611E+00 - ©1.617IE+00 1.6B815E+0) 7

z . ‘1 «3940E+00 C La 79475400 . - 19CS51E+00
GAME "' B8.0476E~01 d46544€~01 i 9.6350E-0)"-

u 1.1558€+01 1. 6494E+00 1. T561E+00

. ¢ J

SPECIES  =-====vw=<=—'MOLE FRACTIONS <w==ww==v—=- 5
E- - | " 2.7049€-10 ~ 1.5881E~07 ~ 1¢9CI0E-06 ¢
N 5.6529E-01 3.8563E-0L- ©" 9.5019E-01l
He . 7 7 2.6854E-10" +1.5789€~07 " 1. 9044E-06 *
M2 - L '3.9884E-01" "8.6515E~-02 -2+435656-02 -
H- " 1e59T75€-13 3.8053E-10 3.5116€-09
H2¢* 2. 1117E-12 - 1.30126-09:" - 8.1374€-C5
HE © o0 3.586BE-02 - " -2J7859E-027 ' T 2.62435€-)2
HE+. - - 4.8260E-29- “1.0927€-21 " 5.6935E-19
HE++ ' 0. N - 143896E-77 1.2946E-67 © -

Pl = 2.00E+01 N/SQ-Ms = USL = L.70E+u4 M/SEC .
XHE = .05 -

XH2 = ,95

.MOVING SHGCK -

[4 2.2976E402 *
L 1.0445€+01°
RHO 1.5045E+01

H 3.7291E+01

A 3.5126E+00

S 1.5095E +00

I S 1.4622E+00
GAME 8.0790E-01
[T 1.2323E+01
SPECIES  -=~—==ce—m—-
€- . 5.6984E-1U
H - 6+3215€6-01
He . 5.6598E-10
H2 - 3.3365E-01
H= - 3.6730€-13
H2¢ ° °  4.2179€-12
HE T - 3.44196E-02 -
HE+ - 143817€-28

HE++ 0.

STANDING SHOCK
- 2.9627E+03
- '1.5504E+01
1.0086E+02
6:8343E+01
5.2575E¢00
1,6793E+00
1.8946E+00
9.4108E-01
1.8402E+00

"MOLE FRACTIONS

1.2006E-06"
" 9.4435E-0L
1.1973E-06"
2.9253€-02
-2.2283€-C9
' 5.5576E-09
2.6391E-02
La6275E-19
2.2459E-69

REFLECTED SHOCK
© Tt 4.0576E+03
"+ 24 2268E401

. 831215E+01
. 7 T.0656E+00
* 127514E+00

"'243597E+00

'2.8349E-04

9.7269E-01
2.834%E-04

«3520E+01 °°

1.64B4E+0)
Lo l506E+0J

- 1.08056-03 < °

1.6965E-01
2.2239€e-917
2.5661E-02
1+5470E-11

.

843298E-48

Py 2 N/m:?-i

USk:= 1.80E+04 F/SEC

‘XHE:“= .05

TANDING SHOCK
3.30681E+03
1.9197E+01
9.,0279E +01

© T.6421E+01
5.4957E+00
1.T7344E+00
1.9434E+00
1.1310E+00
2.2664E+00

MOLE FRACTIONS

3.9054E-05
9« TOT4E-0L
3.9034E-05
3.4493E-03
3.4565E-08
* 5.5020E-08
* 25728E~02
- 1+0143E-15
1.0056E~55

REFLECTED SHOCK

4.8716E+03
2.9359E+01
8.4572E401
9.37C9E+01
1.6153E+00

-1.8033E+00

L.9620E+00

1.0068€+00

2.9627€4+00

6.2987€-03
9.61756-01
6.29856-03
1.6201E-04
146358E-06
1.8267€-06 .

- . 2.5484E-02

3.4601E-10 °

1.0758E-35 -

USl =.1.90E+04 M/SEC

XME = .05

MOVING SHOCK STANDING SHOCK REFLECTEC SHOCK

Pl = 2.00E+0L N/SQ-M, .

XH2 = .95 B
MOVING SHOCK = S

P . 2.5815E+02
T i1 +0763E+01
RHO 1.5630E+01

H o 4.1 T00E+0L

A -3.6619E+00

S 1.5596E+00

7 1.5345E+00
GAME 8.1195E-01

U 1.3082E+01
SPECIES  —————m—mmmom
[ Le2772E-C9
HoL . 6.9670E-01
He - < 1e2697E-09
M2 . . 2.70728-01
H- 8.6341E-13
N2+, 8.3914E-12
HE " 3.2583E-02
HE+ 1.8572E-27
HE++ 0.

Pl = 2.00E+0) N/SQ—M,
XH2 = .95

P 2.8810E+02

T o © 1e1104E+01
RHO © Le61L0E+01

H C4.6358E401 "1
A ~'348229E400

s 1.6112E+00 -
z 1.6105F +00
GAME ‘8o 1722E-01

u © 1+383TE+0L
SPECIES  ~~c—--—om—mee
€- 2, 1418E-09
H » _ T1.5817€-01
He * # 2,7276E-09°
H2 -~ ' 2.1079E-01
H=- 1.9221€-12
Ha2e: - l.6148E-11
HE ’ 3.1046E-02
HE+ 1,0426E-26
HE ¢+ 0.

"3.7311E403 5.6482E¢03
2.4466E401 3.3593E¢401
© 1. 8L6TE+OL - 8.4412E401" -
844 702E4+01 1.0529E+02
7.3188E+00 7.8442E+00
1. 77876400 1.8418E+00
'L+ 9510E+00 1.9918E+00
© 1. 12226400 9.1959€-01
* 2.8536E+00 3.2621E+00
MOLE FRACTIONS —==vem—acos
9.60526-04 " 2% 1085€-02
9. T199€-01 9.3264E-01 |
9.6044E-04 2.1084E-02 *
406295E-04 7.7384E-05
3.7124E-07 3.6801E-06
4<4860€-07 4+33006-06
2.5628E-02 2.5102E-02
2.9067€-12 7.2925€-09°
'3.0053E-43 6. 7830E-31

39



XH2 = .95 XHE = .05
MOVING SHOCK STANDING SHOCK
[ 3.1956E+02 4.1128E+03
T 1.1493E+01 2.9145E+01
RHO 1.6455€+01 7.1921E+¢01
H 5.1267€¢0L 9.3421E¢01
A 4.0021E+00 1.5782E+00
s 1.6640E +00 1.3156E+00
z 1.6897E+00 * 1.9622E+00
GAME  -: 8.24T9E-01 1.0042E+00
Y] © 1.4586E+01 3.346TE+00
SPEC1ES  ~~===-—-~--~ MOLE FRACTIONS -
E- 6.1537E-09 6.3623E-03
H . 8.1636E-01 9.6165€-01
He . © 6.1266E~09 6.3621E-03
H2 - 1.5405€-01 1.4380E-0¢
H= " 4.3630E-12 L.4310E-06
H2e . 3.1471E-11 1.60L9E-06
HE - - 2.9591E-02 2.54082E-02
HE+ !} 5.0904E-26 3.1099E-10
3.9633E-91 4.6262E-36

HE++

E
H
H
H
H
H
H
H
H

Pl = 2.00E+01 N/SQ-M,

Pl = 2.00E+0l N/SU=-M,

XH2 = .95
MOVING SHOCK
e 3.5244E+02
T 1.1974E+01
RHO 1.6621E+01
# 5.6423E+01
A © 4.2143E+G0
s 1.7176E+00
2 1.7709E+00
GAME 8.3760E-01
u- 1.5325E+01
SPECIES  —==-=====--o
- ‘1. 5998E-08
8. 7060E~01
. 1.5943E-08
2 1.0116E-01
- L.0879E-11
2+ 6.5609E-11
E - 2.8235E-02
E+ | 5.4077E-25
E++ T 2,3445E-87

4o

TABLEI.-Conﬂnugd

US1 = 2.00E+04 M/SEC

USl = 2.10E¢04 M/SEC

XHE = .05

STANDING SHOCK
4.5489E¢03
3.2503E+01
7.0775E+01
1.0282€+02
T.7362E+00
1.3488E£+00
1.9866E¢00
9.2981E-01
3,6080E+00

MULE FRACTICONS

1.8601E-02
9.3752E-01
1.8601E-02

1. 0500E-04 ~

3.0511€-06
3.3883E~06

2.5167E-02

3.4075E-09
1.8513E-33

2
%-mmm
Pl s 2.00E+01 N/SQ-M,
M2 = .95 :
REFLECTED SHOCK
6+ 3997€+03 P 3.8652E+02
3.6460E+01 | .1.2660E4+01
* B+6437E+01 RHO 1.6495E+01
1+ 1669E+02 H 6.1824E¢01
8.1006E+00 A | 445044E+00
1.8763E+00 S . 1.7713E+00
2.0307E+00 1 1.8509E +00
B.8628E-01 GAME 8.6589E~01
T 3.4292E+00 Uy . 1.604TE+01
--------- — SPECIES
3.9799E-02 E- S. 6389€-08
Be9572E-01 Ho - 9+ 1943E-01
3.9798E-02 He 5.6262E-08
5+ 1354E-05 H2 5¢3555E-02
6.C665E-06 H- 3.3600E-11
6+8959E~06 H2* 1.6120€~-10
. 24622E-02 HE + 2.T014€-02
3.8002E-08 . HE+ 1. 7193E~-23 -,
2.7236E-28, HE++, 8.3322E-85 .
PL = 2.00E+0L N/SQ-M,
XH2 = .95
REFLECTEC SHOCK MOVING SHOCK
1.1085€¢03 P 4.2104E+02
3.8682E+01 T 1.3972E +01
8.8577E+0L RHO L.S5T0L1E+01
1.2822€+02 Ho 6. 7455E+01
8.3604E+00 a 5.07T97€ +00
L. 9C97E+00 S 1.8238E+CO
2.0747E+00 z 1.9193E+00 "
8. 1CSSE-01 GAME 9.6221E-01
3.5369E+00 [ 1.6724E+01
------------ SPECIES & ~~=mrmcce—em
6.01378-02 E- 4.3923E-07
. 8.5557€-01. H 9.5798E-01
6.0136E~02 He 4.3879€E-07 °
"3.8240E-05 H2 1.5972€-02
8.C118E-06 H- “1e B699E-10
9.3046E-06 H2¢ . 6.3362E-10
2+ 4100E-02 HE - 2.6051E-02
1.1495E-07. HE¢ 2.956T€E-21
1. ST13E-26 HE e+ L1.2501E-T6

USl = 2.20E+0% N7SEC

XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

———em e MOLE FRACTIONS

4.9877E+03
3.4912£401 -

7.1896E+01 . .

L. 1284E+02 -
T7.9755E+00
1.8810E+00
2.0224E+00
9. 1344E-01

- 3.6859E+00

3.6138E-02
9.0290E-01
3.6137E-02
1.0085E~-0s
4.7390E-06
3+ 3419€E-06
2.4TLT7E~02
1.6916E-08"
3.0833€-31

7. 7059€+03
4.0515E+01

-8.9624E+01

. L43996E+«Q2
" 8.6131E+00

1.9435€+00
2.1222€+00

- 8.6282E-01

3.6166E+00

8.1183E-02
8. 1402E~01
8.1181E-02
2.9805€E~05
9.6024E~06
1.1390€-05
243560E~02
2.6213E-07

‘ 3.2289E-25

USL = 2.30E+06 M/SEC

XHE = .05

5.1677€E+03
3.7107€+01
6.7938E+01
1.2282E+02
8. 1864E«00
1.9167€+00
- 2.0586E+00
-8.7960€-01.
3.8683E¢00

MOLE FRACTIONS

5,2903E-02
 B.6985E-01
5,2903E-02°
4.1651E-05
5.8209E~06
6.6766E-06
2.4286E-02
6.11256-08
2.2288€E-28

STANDING SHOCK REFLECTED SHOCX

T.9499E+03
4.1980E+01
8.7203E+01

- 1+5160€¢02

8.8441E+00
1.9796E+00
2.1717E+00
8.5798E-01
3.6668E+00

1.0210E-01
7.7273€-01
1.0210€-01 -
2.3362E-05
‘1.0552E~05
1.2753E-05
2.3023€-02
4.8952E-07
3.C910E-24



PL = Z.ObEOOl N;SO~M0~ ‘USL = 2.40E+d4 M/SEC

XH2 =

>

R
°

»
x
m,

1
[ .44
T
R
M
A
S,
I3
[
v

PL =
XH2 =

[4
Y]

GAME . _

«95

PR [
1.y MOVING SHOCK
4+5404E+02"
1.6902€+01

. "¢ 1e3800E+0OL

7.3271E+0L
6.1407€E+00
. 1«8699E ¢+ 00
. 1.9466E +00

<. le1461E+00
1.7286E+01

: 9.7253E-01L
l.4135€<05
1. 7546€-03

" 1.4138€-05

XAE = .05

"STANDING SHOCK

%.9370E+03
3.8647E+01

- 6.0879E+01

© 8436276400

l.3255E+02

1+9562E+00
2.0984E+00
8.6237€E-01
3.9217E+00

- MOLE FRACTIONS
L :

" 1.0748E-02

. 2.8529€E-09" -

! 5.7852€-09 .

2.5686E702,

- 148205E~17:.:

1.0998E~-62

2.00E+01 N/SQ-H,

.95

L 4.86T0E+02
.. 2.0858E+01
.. 1.1965E+0L"
2 1.9283E+01.
6.8423E +00°

-

., 1.9084E+00 .

L 1e9502E+00
1.1509E +00
L.7791€+01

. 3.3953E~04;

. 9.7345€-01
3.3952€-04 .

. 2.2997€-04,
3.1370E-08

‘B43464E-01
T.0747€-02

» 245393E-05
+ 6.4052E-00"

T.4359€-06
2.3824€-02

. l+3568E-07

2.1441E-26

TABLE I. - Continued

e

‘REFLECTED SHOCK

7.4881E+03
4.2963E40L
T.8498E401
1.62406402
9.0283E+00
" 2.0200E+00
-2.2203€+00
8.5443E-01
3.6835E¢00

- le2179€-01
© 7.3387€-01
1.2178E-01
- 1.7805€-05
* 1.0457E-05
. * 1.2807E-03

©* 242518€-02
© 7.58226-07

1.4296E-23

USLl = 2,50E+0% M/SEC

XHE = ,05

| MOVING SHOCK- .STANDING SHOCK

- 446423E+03

3.9756E¢01
5.4532E+01

-le4229E+02

8.5357€+00
1+9957E+00-
2.1413E+00

©.8.5584E~01

L

4. %346E-08 . ..

., [2.5636€-02 -
i. .. 5.0629€-14
1.5652E-50

3.9075E+00

- MOLE FRACTICNS
. 1.

* 8.9363E-02 . - .-

1.9789€-01
8.9362E-02

1.8931E-05-

6.6341E-06
7. 1983E~06
2.3350€E-02
2.3883E-07
L.5697E-25

REFLECTED SHOCK
T 6.9143E+03
* . 4.37326+01°

6.9684E+01

1 7289E¢02°

£ 9.1945E+00

- 2.0606E4+09°

. 2.2689E+00
. 8.5199E-01"
3.6828E+00

- 1+ 3656E~05
1.C002E-05
1.2382E-05
2.2036E-02

1.0736€E-06

4.6540€-23

“1.4059E-01"
6.S6756-01
1.4059E-01 "

*e

6.6754E+03
4.45T6E+0L
6.4535E+01
1.8414E*02
9.3801E+00
2.0990€+00
2.3205E+00
8.5062€-01
3.6962E+00

1.5969€-01 -
6.5904E-01
. 1.5969E-01
1.0816E-05
9.7646E-06
1.2235€-05
2.1545E-02,
1.5155E6-06
1.5743€-22

USL = 2.70€+04 M/SEC

. 6.7927E403
4.5573E+0L .
6.2714E+01
1.9661E402
9.5564E+00
2.1354E+00
2.3767€+00
8.5023E-01
3.7297€+00

1. 7956E-01 ..
6.1983E-01
1.7955E-01
8.81926-06

9.1975E-06. ...

1. 2458€E-05

2.1035€E=-02 ..

2. 1800E~06
$.8331E~22

Py « 20 N/ m?

Pl = 2.00E¢0L N/Su~M, USL = 2.60E+04 M/SEC
XH2 = .95 XHE = .05

. . MOVING SHOCK STANDING SHOCK REFLECTEC SHUCK
[ 5.2133E+02 4.5519E+403

v 2.4596F +01 4.0835E401
RHO 1.0842E+01 . - 5.0965E+01

H 8.5541E+01 1.5264E+02

A . 7.1106E+00 . -847225E+00

s . 1.9408E +00 2.0327€+00
P2 L.9552E+00 2.1872E+00
GAME 1.0514E+00 8.5185E-01
1} 1.8328E+01L 3.9034E+00
SPECIES -~ MOLE FRACTIONS
[ 2.73256-03 1.0847E~01
H . ’ 9.6890E-01 7.6017€-01
He, © 2.73256-03 " 1.0847E-01
H2 6.1721E-05 L1.4777€-05
H= ' 14 4428E-07 6.8999E~06
H2# . 1.7380E-07 8.2173E-06
HE' 2.5573E-02 2.2860E-02
HEe °° 9.0596E~12 3.9515€-07
HE++ 3.5272€8~42 9.3701€-25

Pl = 2.00E+01 N/SQ-M,

XH2 = .95 XHE = .05

MOVING SHOCK STANDING SHOCK. REFLECTED SHOCK

[ 5.592TE+02° " 4.6881E+03 |
T ‘2.TS0TE+01 4. 1975£+01
RHO 1.0330E+¢01 4.9927€401
N 9.2080E+01 1.6385€+02

A © 7.1844E+00 8.9319E+00

S 1+9696E+00 2.0674E +00

z 1.9683E¢00 2.2370E+00
GAME 9.5334E-01 B8+4961E~-01
Y} 1.8934€+01 3.9224E+00
SPECIES  ——=——m==——==- MOLE FRACTIONS
[ 9.3450€-03 - 1.2832E-01 _
M- 9.5588E-01 7.2097€-01
He ' 9.3449E-03 1.2832E-01
H2 2.846T€~05 1.1999€-05
H- . 3.4838E-07 1.2992E-06
H2+¢ . 3.9620E-07 8.8212E-06
HE = © 2.5402E-02 2.2351E-02
HE+ * 1.9413E~10 ° 60.3944E-07
HE 2.2533€-37 5.4224E-24



: : -  TABLE 1. - Continued L | ;

2
P 20N/m
Pl = 2.00E¢01 N/SQ=M, USL = 2.80E+04 n/sEC PL = 2.00Es0L N/SG-H, USL.» 3.00E+d4 ¥/SEC
XH2 = .95 XHE = .05 XM2 = .95 XME = .05
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK © " MOVING SMOCK™ STANUING SHOCK REFLECTED SHOCK

P 0.0044E+02 | .4.9902E+03 1.1616E403 . P ' 65.9006E¢02 '5.80T8E403 - © 8.3003E+03

14 2.96615+01 ©.3159E#01 4460926401 - T 3.2721E4C1. - %.5580E+01 © 4.9085E+01

RHO 1.0173E+01 5.0460E+0L 6.2922E¢01 RHO' L.0316E+0L | ' - '5.3467E+0L © 645802E+01

H 9.8932E+01 1. T604E+02 - 2.1031E+02 H  © 1.1345E¢02 _ ' 2,0252E402° ' . '2.4036E+02

a- T.2899E¢00 .  9.160BE+u0 9.8395€+00 'S 7.5800E400 . ' 9.6516E¢00 1. 03736401

s 1.9968E+00 2.1011E+00 2.1711E+00 s - 2.04926¢00 ° 2.1676E400 . . .2.2423€400 -

2 1.9890E+00 2.2909€+00 2.4376€+00 z 2.00426400 .~ 2.4077E400 2.5699E+00

GAME 9.0079E-01 - 8.4859E-01 8.5062€-01 ‘ GAME 8.5897E-01 ~8.4885€-01 8.5300£-01

U 1.960SE+01 3.9594E+00 3.7794E+00 . v . 2.1033E+01 4.00640E+00 - 3.9081E+00

.,

SPECIES . —~——----eeee MOLE FRACTIONS Zo=omioe—m - SPECIES’ ------—--—--no;s FRACTIONS wemmimmeonee

E- 1.9635E-02 1.4881E-01 = .  2.C006E-01L, e-"- o ©.6111E-02. ~ "' 1.90M2E-0L *. .* 2.4122E-0L
n 9.3557E-0L .  6.,8053E-0L | 5.7934E-01 HW.* - . .8,833LE-O01 .~ S5.9897E-01 .° 4.S808E-01
He . 1.96356-02 °  1.4881€-01 . 2C006E-01 We T . 7 4l6LLIE-02 ¢ 1.90426-01 - 2.4121€-01
H2 . 1.7685E-05 9.9304E-06 . 7.3029€-36 ° 2 9.88S9E-06 7.1081€-06 . 5.C539€-06
= .. 5.8995€-07 . 7.7763E-06 T T9.9667€-06 He ' _ " 1.0730E-06' 8.6558E=06 . -. L.0239E-05
W2+ 6.5846E-07 9.55L1E-06 - -1.2889€-05 H2e " _1.1940E-06 - 1.10086-05 .  "1.3746E-0%
HE 2.51386-02 2.18¢5E-02 2+0509€-02 . ME’ * - 2.4859E~02 . 2.0764E-02 1.9450E-02
HE+ 1.2666E-09 1.0152E-06 '3, 1654E-06 HE+ - 1,1739€-08 - 2.3616€-06 - 6.5783E-06"
HE++ 2.0583E-34 2.98918-23 2.3262E-21 HEes 6:9526E-31 7.0316E-22 3.5364E-20

Pl = 2,00E+0L N/SQ-M, USL = 2.90E¢04 M/SEC PL = 2.00E+0L N/SQ-Ms ~USL = 3.20E+06 M/SEC
XH2 = .95 : XHE = .05 XHZ = .95 XHE = .03
'MOVING SHOCK STANDING SHOCK REFLECTED SMOCK . MUVING SMOCK STANDING SHOCK REFLECTED SHMOCK

P 0.4418E+02 5.3941E+03 7.6608E+03 . [ 7.8793€+02 649823E+03 9.7726E+03

T 3.13376+CL° 4. 4376E+01 4. TE12E4 01 T 3.4981E¢01 4o 15826001 5.1596E+01

RHO 1.0202€+01 S.1770E+01 6.4121E+01 RHO 1.0672E+01 S.T408E+0L - - 6.9B03E01

H 1.0606€+02 1.8897E+02 2.2495€+02 H 1.2903E¢02 2.3143E402 2.7338E%02

A 7.4282€+00 9.4021€+00 1.0100Esu1 A 7,896 1E #00 L.OLTAE®OL" 1.0554E40L

S 2.0232F+00 2.1343E+00 2.2066E 900 $ 2010126000 .  2.2351E+00 2.3150€+00

z 2.0148E+00 2.3479€+00 2.5C226+00 1 ‘' 2.1107€+00 2.9349E+00 2. T134E¢00 °

GAME 8.7339E-01 8.4842E-01 8.5 159€~01 GAME B.4442E-01 8.5103E-01 8.5690E-01

v 2.031UE+0L 4. 0CT9E+00 3.8399€000 v 2.2521€ 401 40 1929E+00 4. 0629E+00

SPECIES ~o-me-me--ee MOLE FRACTIONS —~m==liwemoan SPECIES , —===—=-mmmm  MOLE_FRACTIONS —-—-=-==c-cam
- - "3.2196E-02 . 1.0950E-01 . 2.20726-C1 €- * T.0l51E6-02 - 2.30756-01 " 2.8137E-01
Mo 9.1078E-01  * > 6.3968E-01 5.38506E-01 oo  B.2400E-01 ‘$,1876E-01 -+ 4.1883E-01°
He - * - 3.2196E-02 . . 1.6950E~01 2.20T1E-01 HMe | T.6151€-02 253014E-00 - 2.8135€-01
H2. 1.27226-05 - 3.40156-06 - 6.C183E-06 "2 ‘64 T04SE~06 '5,0761E-06 - . 3.42S0E-06
H- Be.3558E-07 . : 3.2451€-06 - 1.0137€-05 M- © 1.5082€-00 9.2130E-00 . 1.0120€-05-
H2e . . 9,2840E-07 . 1.U302€-05 1.3351£-05 H2e. 1.6957€-00 1.2159E=-05 ~ " l.4149E-0%
HE T 2.4816€8-02 " 241294E-02 . 1.997dE~02 HE. . 2.3689E-02 L 1,9720£-02 “leB614E=02
HE+ ©.5337E-09 1. 5693E-06 4.5802€-00 HEe 4.6462E-38 5.,01786-C6 - 1.3193E-05
HE®e - 2.1946E+32 * L.5267€-22 9.23626-21 HEes l.ilolE~2¢8 1.183%4E-20 © 4. 7081E-19
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PL = 2.00E+0L N/SQ-M,
XH2 = .95 .

_ MOVING SHOCK - STANDING SHOCK

[ B8.9286£¢02", .
T . 3.6851E+CL. .
RHO L 1a1083E+0L
H o . s 1.4562E402
A "I Be2163E+00°
S ; 241538E¢00 . -
z . 241849E+00,
GAME -, B43B4LE~OL -

u 2.40215+01
SPECIES  —==veo-—em~—-
€- A L.0753E-01L
) . T46205E~01 .

He, . .L.0753€-0L -

H2. “otT 4e8996E-06 -,

H- " 1. 8782E-06

H2e L7, 241423E-06 .

HE . 202384E-02 -

HE+ 1.2695€-07

HE+e

4.56TLE-27

Pl = 2.00E+01 N/SQ-M,

TABLE 1. - Continued

USL = 3.40E+04 M/SE
X4E = .05

REFLECTED SHUCK -
T Lel479E+04
5.42175+01

8.2640E+03
5.0375E+01.
0. 140 LE+OL.

2.6236E+02 3.08925+02
1.0721E+01 - 1. 1576E+0L
2.3037E+00 2.3891E+W0
© 246 T00E+00 2. BE56E+00 .
8.5454E-01 8.6250E~01 .
4+ 3418E+00 442410E+0V
MOLE FRACTIONS ===-c=w-e -
2,6569E-01 - . 3,1954E-01
“.4188E-01 3.4347€-01
2.6968E-01 3.1951€-01
3.5558E-06 2.2192E-06
9,3244E-06". . . 9.4905E-06
. Le2780E-CS 1.3857E- 05
- 1.8710E-02 1.7422E-02
' 9.9669E-06 .2.5815E-05
. 1.5334E-19

5.6126€-18

USL = 3.60E+0% M/SEC
_XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

XH2 = .95

P . L.0045E +03

T 3.8501E+01

RHO 1.1517E+01

H 1.0324E+402

A 8.5392E+00

S 2.2074E+00

I A 2.2655E+C0
GAME ~  B8.3600E-01

1] - 2.5527E+01

SPECIES R ]
€~ 1.3926€-01
H 6.9940E-01
He 1.3926E-Q1 -
N2 - 3.6987€-06
H- 2. 1763E-06
H2+ 2.5226E-06
HE . 2.2070E-02
HE+ . . 2248315€-07
HE+e - '9,0004E-26

9.6930E¢03 13396c404
5. 2807€E+01 S5.7C21E401
6.52TLE+QL 7.7651E+01
2.9521T€ +02 344699E402
,Le L2G6E+QL 1. 2251E+0L
2.3736E400 2.464TE+00
2.8122E+00 3.0254E+00 |
8.5929€E-01 8.65956-01 .
%+ 5110€E+00, 4.4451E+00
MOLE FRACTIONS ~=veec—c-wee
3.0661E-01 3.5547E-01
3.6899E~01 2.7256E-01
3, 0659E~C1 3.5542E-01
¢ 2.4016E-06 .1+3399E-06
8.9662E-06 8.3584E-06
1.2786E~05 1.2790E-05
l.1760€~02 1.6476E-02
1.9032E-05 5.0528E-05
L.6919E~-18 6.4509€E~17

- T43882E+01 .

Pl = 2
xXH2 =

SPECIES

£-

H

He

H2

H=-

H2¢

HE
HE+
HE++

PlL = 2
XH2 =

SPECIES

E~
H
H+
H2
e
H2¢+
HE
HE +
HE++

«00E+01l N/SQ-M,
.95 .

MOVING SHOCK
1.1228E+03
©.0013E+401
1.1933E+01
1.8186E +02
B8.8662F+400
2.2621E+00
2.3516E+00
B8.3541E-01
2.7034E+0L

1.7079E-01
6.3T156-01
L.7079E-01
2.8283E-06
2.3983E-06
2.8218E-00
2.1261€-02
54574BE-07
1.1238€-2«

«00E+0L N/SQ—M,
«95

MOVING SHOCK
1.24T6E+03
4.1440E+01
1.2324E401
240148E¢02
9.1992E+00
2.3181E+00
2.4429E+00
8.3593E-01
2.85396+01

2.0178E-01
5. 1597€-01
2.0178E-01
2.1663E-006
2.5426E-06
3.0514E-06
2. 0466E~02
1.0111€-06
1.0414€-23

USLl = 3.80E+04 M/SEC

. XHE = L,05..

STANDING SHUCK

1.1253E+04
5.5334E+01
6.8698E+01
3. 3C09E+Q2
Le190T7E+O1
20 4446E+00
2.+ 9603E +00
Be654¥E-01
4. 7028E+00

MOLE FRACTIONS

3.4129€-01
3.0055€6~01
- 3.4125E-01
1.53771€-06
"8.1610E-06
1.2140€-05
1.6855E-02
3.5763E-05
1l.7062E-17

REFLECTED SHOCK
L.5516E+04
6.0143E+01
8.0830E+0L
3.8780E+Q2
1.3000E+01
2.5419E+00
3.1916E¢00
8.8043E-0L
4.6931E+G0

3.8903€E-01
2.0636E-01
3.8893E-01
7.2552%-07
6.7923E-06
1.0955€-05
1.5564E~02
1.0225E-04
7.9872€~16

US1l = 4.00E+Q% M/SEC

XHE = .05

STANDING SHOCK
.14 2928E+04
5+8039E+01
Te 1563E+01

. 3.6677E+02

le2564E+01
2.5165E+00
3.1127€+00
8.73726-01L
4. 9224E+00

MOLE FRACTIONS'

3.7356E-0C1
2.3688E~01L
3.7348E-01
9.1253E-07
6.9725E-06
1.0854E-05
1.5995E-02
6.7720E-05
1.0995€E~16

REFLECTEC SHOCK
1. 7813E+04
6.3773E+01
8.3143E+01
4.3C9TE+02
1.3855E+01
2.6194E+00
3.3595E+00
8.9603E-01
4.9529E+00

©.1556E-01
1.4620E-01
4.1934E-01
3.3500E-07
4.9546E-06
"8, 4923E-06
1.4662€-02
2.2144E-04
1.1829E-14
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PL =
XHZ =

2.00€+01 N/sn-n.
€95 o

MOVING SHOCK
-1,3788E403
4.2813€+01
1.2684E+0L.,
2.2211E402..
9.5398E¢00 . -
2.3753E+400 -
-, '2.5390E+00
r.8.3722E-01 -,
3.0041E+01

2.3199€-01
. 5.1632£:01 .
.. 2.3199E~01.
7 1.6649SE<06 |
- 2.6094E-06 -
. 3.1893E-06 -
1.9691€E-02 .
' 1.7340E-06
- 1. 76726-23

PL = 2.00€401 N/su-n.
XH2 = .95, i

USL = 4.20€404 M/SEC
XHE =, 5405 - . .

STANDING SHOCK

le ©TOZE Q4
+6+1043E¢01

7.3709E+01.
4. 0527E+02 -
~2y1e328TE+OL-

2.5888E+00
<2676E+00
84 8515E~01

-5,1770E+00 -~

4. 0326E 01

1. 7834E-0L: - .
. 4.03106-01 .. -
| 4.8540€-07 .. -
'5.5034E-06 ..
. 940L12E-06 :
. Le5169€-02 -
. 1.3293E-04
.. 1.8359E-15..

MOLE FRACTIONS ————————————

TABLE |. - Continued

s

REFLECTED SHOCK

2.0331E+0¢
6. 8456E+01
L8.4195E+01

= . 4e TT8LE+ 02

1.4922E+01
.2.6585E+00

17 l3.5214E+00
 9.2218E-01

.50 3266E+00

A

h.ﬁTlSE 01

9.2009€-02

4. 4662E-01
1.1572€-01
© 3.0226E-06
5.5964E-06

" 5.59426-04

: 248033E~13

usi = Q.#OEOO§ NISEC

XHE = 205 -

MOVING SHOCK STANDING SHOCK

1+5164E+03
4.4 159E+0L. -
1.+ 3009€ ¢ 01

< 9.8899€E400 - -
| 2.4337€400 .

. 2.6396E+00 - -,
8.3911E-01L
- 3,15395001 e

SPECIES

e- 2.6127€-01

H, i 4.5852E-01:-
"y . 2.6127E-01- -
HZ' 7 1.2410E=06

H-, < 26011E-06.
H2+ + 34239700
HE" . -~ 1.8939E-02. -
HE+ 2.8630E-06, -
HE &+

b

. 2ee3rsesoz L

2 4.9797€E-22 - - ..

.1+ 6550E404, -

6.4557E+01L
7.4930E+0L
4.4551E+¢02
l.4116E+01L
~246608E+00

4.30055 01

.. Le2555€=0}."
. %.2977E-01
- 2191 7E-07-"

3.8978E-06

- - 6. THB4E~00

1.4333E-02

2.8091E-04 : .-
2.4261E-14° - 7

. 3J54213E400 7
i, 900213E-01
S.ﬁa}lEOOO-Z

Cw

REFLECYED SHDCK

+ 243071E+404
7.518CE+01

< 8.33713€+01
©.5.2858E+02

1.6358E+01"
- 2. 11756400
3.6808E+00
9. 66926-01"
+ 3.8199€+00;-

=mwe=w==sro MOLE FRACTICNS --==—----o-

©.7023€-01
44 T7126E-027
4.6845E-01

1 2.4484E-08"

1.3718E-06

2.8226E-06"

- 1. 1808E~02

. 1a3615€-02

1.77556~03"
 le4TCRE~-LL-

PL =72, 60E001 NISQ-H-
XH2 = .95 i

Usl = 4. 60570"31556

XHE = ¢

605

MOVING SHCCK STANDING SHOCK REFLECTED SHOCK

L. L6603E¢03 -
i 4.5500E+0L
- 143296401 °

- 2.6639E¢402

- 1.0251€+0L:-
2.4932E+00

20 T445E+00 *

T

- LR

w Thew w Lt

mmmememee N
R
2.8949E-01

* 4.0279E-01
" 2.8949€-01
<% 9.16T3E=0T
" 2.5218E-06
3.2032E-06
1.8214E-02
4.6137E-06°
. 2.91708-21+"

PL = 2.00E+01 NISQ'Ht
XHZ = o495 =

- 4s8739E¢02 "

- 1la'8434E+04 -
- 6+8961E+01

t'T.'4926E+01 -~

14511 9E+01
i2¢ 7319E+00 '
:3.5677E+00 -
9.2911E-01 -
5.,8709E+00

“2.61L1E+04

~ 845702E+01
- '8+0191E+0L
-5+8524E+02

77 148289E+0L

: 28559E+00

O 3.T994E400 .

1.0272E+00
' 64 5604E +00

OLE FRACTIONS —————————

6.53§3E-01
‘9.5276E-01 -
~T.671226-08
- 243531E<06 "

‘le3343€-02

6o T2L9EZ04 ¢

0.6709E~13

+403920€-06

1T« 9T92E-02" "

©.8676E-01
1.9295€-02
- 4.8078E-01
2.5860€-09"
- 441053E-07
- 9,7657€-07
* 1. 1868E-03
 5.97326-03
" 1. 8196E~09

USl = 4,.80€+04 H/SEC

lﬂE = .05

HOV\NG SHOCK 'STANDING SHOCK REFLECTED SHOCK

-t 1+8104E+03"
C 4.685TE+OL -
1e3541E401 °
2,9002E+02 * *

©V 1. 062TE4+0L" "
13 24553688400
©" . 2.8533E+00.7
5 B.4462E-01"
7" 3.4518E¢01 "

3.1658E~ 01
< 3.4931E-01"
~-3.1esae-01“
T 6.6089E~07 *.
- 2+3772E-06"
. 3.0822E<06
. 1.7516E~ oz-'
Sec T.3374E<06 °
1. 5926E-20\'

HE+ -

2. 0308E 0%

% 7.4862E401 -
© 7W342BE¢01'

5. 30145002’
‘156379E+01"°

"' 24800LE+Q0 "
“ 3.6943E+00 *

9.6997E-01"
6.3757E+00

4. 720 7€-0L . _

'249502E+0%

"1+0204E+02’
- T.4TTLESQL
'6.491TE+02
-2.1056E+01
- 2.9312E+00
«8669E+00

B Y01, 12366400

R R

—— MOLE FRACTICNS

" 4+3990E- 02

‘4. 7030E-01
“141337E-06

~2.3207€-06

1.1672E-02

1.8623E-03'

l 5339e-11

‘Le 8624E-08" |

.exaonooi

4.9572E-01

T 6.7531E-03
* 4.8460E-01

T 1e4859E-10

" 8.71786-08
* 2.4219E-07
1. 8090E-03
 1.1121€-02
* 2.3164E-07



PL = 2
XH2 =

<00E+01 N/SQ=M,
.95

_ MOVING SHOCK

18

cgwmp:—x«v.
. %‘ .

SPECIES
E?;;:
He
W2
W
H2e

HE+
HE¢+

Pl = 2
AH2Z =

1.9660E +03

. 4aB256E+OL .
1.3742€+01
3.1466E +02
1.1019E¢01

. 246152E¢00 _ .

2.965TE+CO .
8.+4840E-01
3,5699E+01

3.4248E-01% °  4.85STE~CL
2.9820E-01. :° 2.08l7E-02
3.4246E-01. ; 4.8042E-01-
. 4.6LLTE-07 . -2.9333E-09.
- 2.1746E-06 4+ 1B60E-07-
© 2.8815E206 . 9.6191E-07 .
1o 6B4BE-02. -  B8.0326E-03;.
+ 1.1640E-05. .5.1576E-03
4. 5008E-20 1.8724E-10

.005001 N/SQ’N-
.95

_.MOVING SHCCK

SPECIES

E-.
W
He
H2
H-
H2+
HE .
HEs
HEe*e

2.1238E403 .
%.9726E+01
1.3895E¢0L.

' 3.4030E¢02

. Le1433E40L
2.6T15E+CO
3.0811E+00

‘ 8.5313E-01
3.7471E401 °

. 3.67L1E-01
2.4956E-0L |
3.6709€-01 °

7l 3.0824E-07

1.9228€-06
2.6080E-06.
1.6209€-02
1.8623€-05 |
4.59616-19"" "

.

XHE = .05

TABLE 1. - Continued

US1 = 5.00E¢C4 M/SEC - .-

SYANDING SHDCK REFLECTEB SHOCK

2.2103E¢04 .
+ 8.3057E+01
-~ -Ta 0204E+01
:5.7531E+02-
1. 7903E+01

2,8656E+00 -~

¢ +3.-T906E +00
1.0180€+00
7.0516E+00

MOLE FRACTIGNS

3.3311E406 ,
" 1e2523E402
6.8403E+01

TL. . 1+2216E+02

243905E+0L
3.0C00€+0)
3.8886E+00
Le1734E+00
9.0614E+00

4.$854E-01-

1 24€051E=-03

"~ 4+8600E-01

& .. 1.3730E-12
. 2.0201%-08
. 5.5544E-08
- 3.3663E-04
.. 1e2504E~02
" 1.7432E-05

USL = 5.20E+04 M/SEC  ° -

XHE = .05

STANDING SHOCK * REFLECTED SHOCK

2.3773E+04
9.37216¢01 .
6.5869E+01

6420898402 - ,

1+978LE0L .
2.9255E+00
3.8509€+00

1.0841E400. . .

7.9085E+00

MOLE FRACTICNS

. %+9363E- Ol
9 3641E-03

%.84026-01

L 3.6109E-10

" 1.3256€-07 .

3.44T0E-07
. 3.3808E-03
9.6031€-03
3.2353E-08

. 3.72604E+0%
© LeSC94E+02
6.3334E401-
7.9843E¢02
2.6113E¢01
 3.0591E+00,
3.8959E+C0
1.1595E+00
1.0492E+01

o o 4e9948E-01,
1.3529E-03"
"4.8634E-01

. 64T900E-13.
‘8.6239E 05’
1.72526-08,
“ 1.1728E~0¢.
1.2290€6-02
4.2619E-04

%-NNMZ

Pl = 2.00E+01 N/SQ~My -

XH2 =

' MOVING SHCCK"®

GAME
u

L. 1.1875E+C1

SPECIES
R

95

2.2969€E+03

" +5413C8E+0L

1.3994E+01
"3.6692E+02°

P 2.7403E+00
~ 341990E+00
8.5922E-01
3.8934E+0L

3.9044E-01
* 2.0352E-01"
- 3.9041E-01
- Le944T7E-0QT7-

1.632LE-06 -

2.2711E~06

+. 1e5599E-02 .. '

3. 06463E-05
2.6034E-18

PL = 2,00E+401 N/Su-M,

XH2 =

»

z
GAME., -
v

SPEC1ES
E-.
H
He

H2 .
Hy .
Hee
HE
HE+,
HE+*

- 95

~MOVING SHOCK

2.4706E+03

T+ .543062E¢01

l.4031E+0L
. 3.9454E+02
* 142358E+01
2.8034E+00
- 3.3184E+00
" B.6740E-0L
4.0384E+01

| 4.1237E-01
. 1.6025€-01

T 4.1231E-01

1.1326E-07
1.3150€-06 .-
1.8834E-06 .
. 1«5016E-02
S5+ 1806E-05
1.6439E-17

XHE = 05

STANDING SHOCK

Tt 245223E+04.

1.072350'02x
" 6.0636E+01

. 6.6699E402

“2.18T0E+01
- 2.9796E+00
3.8794E+00
-1+ 14S8E+00
9.0110€E¢00

MOLE FRACTICNS |

4.9734E-01"
4.3370€-03
4.8543E-01

* 3.9613E-11
© . 4.0311E-08"
© 1.1507€~-07
‘9.781LTE~04
1.1910E-02
8.8768E~07

USL = 5,40E+04 M/SEC

REFLECTEC SHUCK
4oL 142E+04

L. 748TE+02
6.020SE+01
8.7562E+02

© 2.T460E+0L

- +3.1085€+00
" -3.9079E+00
1.1034E+00
1.1768E+01

5.0L01E-01
8.9226E-04
4+8530E-01
1.3113€-13
5.6458€-09
“. 1.1457€-09
7 5.5642E-05
- 9.7685E-03

2.9704E-03

USL = 5.60E+¢04 M/SEC

XHE =  L05

STANDING SHOCK
2.6549E+04
Ae2271E¢02
5.5621E¢0CL

* T+1403E+02
2.3610€+01
--3.0283€E+00
3.8899E+00
1.1738E+00
L.0l66E+01

MOLE FRACTIONS

4.987T1E-01

2.2842€-03

4.8615E-01"

5.13286-12

1.4855€6-08
4.1538E-08
3.1532E~04
1. 1.2524€-02
1.4721E-05

a;FLEcrio SHOCK

" 4.4884E+04
1.9659E+02
- 5.8148E+01
© 9.5264E+02
“+ 249137E+0L
© 3.1516E+00
3.9264E+00
- 1.0$58E+00
1.2845E+01

5.0336E-01

v 6.8864E-04'
7. 4.8323E-01
© 6.0665E-14
4.3557E-09 -
4.3819€-09
- . 242190E-05"
. 5.,2939E-03
1. 41826-03

[RSEIN

.

is



o ' R ~ TABLE 1. - Continued

by’ A NIm?
Pl .= 2. 005001 N/SO-H. ust- = 5 80E+04 n/ss : PL = 2.00E¢01 N/SQ~M,- USL & 6%20E*04 M/SEC
XH2 = .95 [P . KHE = .05 g XH2 = .95 : XHE = .05
MOVING SHOCK STANDING . SHBCK REFLECTED _SHOCK L. WOVING SHOCK STANDING SHOCK 'REFLECTED SHOCK

4 . 2.6496E+03 2. 7698E+04 4.8520E+04 [ 3.0203E+03 2.9399E+04 5.5052E+04

T 5.5086E¢0L ° 1.3864E+02 2.2041€E+02 T . 6.07T79E+0L 1. 7000E+02 2.7795E402

RHO -~ 1143992E+01 5.1300E+01 ‘5 5668E40L - RHO 1.3568E+01 4.4409€+01° 5.0169E+01
‘H T 4.2314E%02° - 1.6184E+02 1.0326E+03 . H T 4.8322E402 8.6033E+02 1.2080E+03

A .. 1.29026¢01 2..5159E+01 3.1510E+0L A ' 144364E401 2.6905E+01 © 3.6CC9E+0L

S - 2.8666E+400 3.0715E¢00 . 3.1920E¢00 s " 2.9910E400° 3.1498E¢00 3.2686E400

r 3.4377E4C0, 3.8945E400 3.9402E¢00 ° H - Y 3.6625E400 3,90T0E+00 © 3.9480E+00

GAME 8.7909E~01 1.1723E400 1.1432E+00 GAME . ' 9.2686E-01 1.0890E+00 1.1816E+00
.y 4.15115991 1.1373E¢01 . 1.3932E+01 U - 4.4594E401 - 1.3591E+01 1.6558E+01

4 N o i - .

SPECIES ——em e weton HOI.E FRACHONS e el : “SPECIES  ——=—=—ceo——m- MOLE FRACTIONS =~-——==—=we- -
E- " ¢ *-32755-91 . 4.9930E-01 5.0510E~01 E- - - . 4.6758E-01 5+0090E-~01 5,0608E-01
| " 1.2004E~01 ' - 1.40056-03 - 5. 1096E-04 ° H 5.1633E-02 7.5483E-04 2.9829€-04
He .’ 4e3266E-01 ° 4.8646E-01 * =~ 4,8170€-01 He .- 4.6713E-01 " 4.8555E~-01 4.8096E-0L
H2 ,5.87826-08 °  * 9.2983E~13" 1.3645E-14 H2 <t Be496TE-09 3.2682E-13 1.7011E-15
H= © . 9.8684£-07 T.3967€-09 - | 3.3799E-09 H< 3.84756-07° °  3.7653E-09 1.86T1E-09
H2e - le4617E-06 1I.1677€-08 2.5830E-09 H2¢ T 6.26719€-07 6.6075E~09 9.2920E-10
HE - La4451E-02 - " 1.4112E-04 6. 3122E-06 . ME 1.3203€~02 - 5.5616E-05 3.8830E-07
ME+ . 9.3986E-05 ' 1.25006-02 - - 1.9718€-03 HE+ -  4.4899E-04 1.0135E6-02 2.1151E-04
HE#+ 1.2488E-16 1.3750E-04 1.0712E-02 * HEes .~ 2.2154E-14 - 2.6067E-03 1.24536-02

‘Pl = 2.00€+01 N/so-n. usl = 6. oosoo~ M/SEC . : Pl = 2.00E+QOL N/SU-My USLl = 6.40E¢04 M/SEC

xnz = .95 . XHE = .05 ) e XHZ2 = .95 . XHE = .05

: MOVING SHOCK STANUING SHOCK REFLECTED SHOCK .o MOV ING SHOCK STANDING SHUCK REFLECTED SHOCK

P 2.3331E+03 2.8624E+04 5.2068E+04 [ 3.2086E¢03 2.9T64E+04 5+6969E+04

T 5.7558E¢01 1.5465€¢02 2.4B40E+02 T . .. 6.5341€E+01 © 1+ 8364E+02 3.0853€E+02

RHO © .1.3848E+0L - 4. 7505E¢0%F 5.3121E+01 RHO 1.3079E¢0L ~  4.1535E401- 4.6760E+01

H 4.5271E+02 8.1036E+02 1.1196E+03 H © 5.1462E402 9. 1160E+02 1.2968E+03

a 1.3548E+01 2.6274E+01 3.3604E+01 A 1.5448E+01L - 2.7695E+01 . 3.7681E¢01L

S 2.9295€+00 3.1118E+00 3.2315€+00 R ' 3.0511E¢00 3.1874E+00 © 3.3055E+00

z 3.5543E¢00 3.8988E+00 - 3,9460E+00 . - - " 3.1545E+00 3.9226E+00 . " "3.9468E+Q0

GAME 8.97156-01 1.1447€+00 1.1727€+00 GAME: ' . 9.7202E-01 © 1.067T1LE00 1.184LE+00

1} 4.3224E401 1.2583E+01 1.5270E+01 U 7 4.5896E¢01 L. 4437E+0L - Ve 7791E401

SPECIES  —=w=e- w-=~== MOLE FRACTIONS —--weuce——mn SPECIES  ==ve--cmemee MOLE FRACTIONS —-~====e—==u
E- 4.5138£-01 4.9985E~0) 5.(583E-01 [ 4.8062E~01 5,0288E-01 5.0617E-01
M, " 8.3367E-02 9.6879E-04 3.6734E-04 o 2.6T74E-02 6.005¢E-04 © 243142E-04
He 4.51196-01 4. 8636E-0L 4. 8111E-01 He .7 4.7929E-01 4.8377E-01 4. 8093€-01 -
H2 : 2.5571E-08 3.6704E-13 4.5869E-15 w2 - 1.8461€-09 1.4490€-13 6.1516E~16
M- 6.6682E-07 4. 7690E-09 2.5290E-09 H- . 1.7330E-07 2.8611E-C9 1.3463E-09
H2e L. 1.0294E-06 '9.2828E-09 1. 5158E-0% M2+ 3.0426E~07 4.37104E-09 5.8407€-10
HE 1.3878€~02 4.2773E-05 ‘1.4836E-06 HE L. 1944E-02 © 2.8791E-05 1.1598€-07
HE+ 1.8954E~04 1.2000E-02 6. 1274E-04 HE+ 1.3331€-03 6.3243E-03 8.4430E-05

HE++ 1.3009€-45 . Te4l76E-04 1.2057€-02 HE#+ d.0982€E~-13 6.3935€E~-03 1.2578E-02
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TABLE. I. - Continued

py 20N m?
Pl 2.V0E+UL N/SQTHM, USl = 6.60E+04 M/SEC. Pl = 2,00E+01 N/SQ-My» .. US]l = 7.00E¢04 M/SE
XH2 «95 XHE = .05 B XH2 = .95 . XHE = ,05 -
MOVING SHOCK STANDING SHOCK REFLECTED SHUCK R MOVING SHOCK = STANDING SHOCK- REFLECTED SHOCK
P 3.3980E+03 2.9572E+04 5.7818E+04 P, 3.7T77LE+03 2.8192E404 . 94T464E+04
T - 7.1568E+¢01 1.9753€+402 3.3E644E+02 T 8.8691E+01 = 2.2896E+02 | . 3.9782E+02
RHO  1.2429E+01 3.8097€+01 4.3259E+01 RHO 1.0958E+01 3.1206E401 3.6573E+01L
Mo 5.4689E+02 9.6219€E+02 14 3E48E+Q3 H 6.1391E+02 1.0015E+03 1.5609E+03
A L.6646E+01 2.9446E+01 _3.9793E+01 A 1.9762€+01 © 3.2458E¢0Q%1 . 4.3152E+01
S 3.1076E+CO 3.2252E+00 3.3406E+00 S . 3.2070E+00 '3.2974E+00 3.407CE*00
Z - 3,8202E+00- 3.935BE+00 . - 3.9491E+GV P 3.8862€+C0 3.9457E4C0 3.9495€+400
GAME . 1.0135E+¢Q0 “lell73E+00 le LB4HE+OQ GAME 1.1331E+00 . 1.1682E+00 1.1852E+GQ
v 4.T132E+01 ©1.5358E+01 - 1.8532E+0) u 4.9398E+01 1.7324E+01 - 2.1130€+01
SPECIES .~—=—=me-—==a= MOLE FRACTIONS =~r~—===n=o- . SPECIES  =r—-wr—==e—- MOLE" FRACTIONS ~=emeccecenoc
E- - 4.8955E-01 .5.0455E-01 - 5.0622E-01 E- . . 4.9823E-01 5,05 T9E-01 5.0626E-01
H o 1.1922€6-02 4.4669E-04 1.8266E-04 H . 2.2345E-03 . "2.6561E-04 . 1.1778E-04
He . 4.8544€-01 4.8230E-01 44 BUG4E-0L He 4. 8667E-01 4.8L27€-01 4.8096€-01
H2 . 2.7353E-10 2.6258E~14 2.9527E-16 H2 4.2766E-12 1.78CQE-15 6. 19S0E-17
H- . 6.1958E-08 1.9472E-C9 9.6833E-10 H= © 642132€E-09 - . 9.9713E-10 5.0108€E-10
H2+ 1. 1982E-07 2.1484E-09 3.8210E~1C . H2¢ 1.5190E-08 1.0209E-10 L.TT10E-10
HE 8.9730E-03 1.0876E-05 .%+0909E-08 HE . 1.3093E-03 .  1.3824E-06 7.C439€-0$
HE+ . 4 L154E-03 3.1401€-03 3.5945€-05 HE+ e 1557E-02 8.1958E~04 .- 1.2636E-05
HE++ 4. 7895E~-11 9.5529€E-03 1:2621E-02 HE#+ 5.9226E-08 1.16851E-02 l.2647€-02
PL = 2.00E+01 N/SQ-M, USL = 6.80E+D4 M/SEC - : o . - Iy
XH2 = .95 XHE = .05 _ . . .
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK . s e
. 3.5882E+03 2.9U59E4+04 5.8159E+04 B : o s
.. T+9096E+01 2:1311E¢02 . 3.6E54E¢02 . <L ER I . N A
L.1744E+01 3.4596E401L 3.9959E+01 . - BRI . :
5.8001E +02 1.0120€+03 - le4T42E+03 . : -
L.T996E+01 3.1064E+01 . 4«1531E+01
3.1589E+CO 3.2616E400 - 3.3741E+00 .
3.8629E +00 3.9416E+00 3.9493E+00 .
1.0600€+00 1.1488E+00 1.1850€+00 .
4.8308E+0L © 1.6380E+01 © 2.CC96E+0L :
SPECIES  =wemm-—-———a- MOLE FRACTIONS «~--—===~ee-
E- 4.9519E-01 5.05286-01 - 5.CE25E-01
H - 5.2184€~-03 3.3977E-04 L. 4614E-04
He 4.86656-01 4.8170E-01 4.8095€-01"
H2 © 3.6940€-11 5.4251€~15 1e3841E~16
H=- 2.0637€~08 L.37TLE-09 6.9894E-10
H2e - 4.4413E-08 1.1610€-09 2.5807€-1¢C
HE 4,3967€-03 4.3919E-06 1.6177E-08
HE+ 8.5471E-03 1.7842E-03 2.1337E-05

HEe+ 1.9617E-09 1.0897E-02 1.2639€-02

7



TABLE . - Continued

2
H-me
Pl = S5.00E+01 N/SQ-M, US1 = ©.00E+03 M/SEC Pl = 5.00E+01 N/SQ-M, USL = 6.00E+03 M/SEC
XH2 = .95 XHE = .05 XH2 = .95 ° XHE = 05 :
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P Lol127E+01 . 2.3180E+01 5.6576E+01 P 2.5429E+01 8.2067E+01 1. 5754E+ 02

T - 2.8250E+C0 . 3.5120E+00 4.9511€+¢00 T 5.0920E+00 .- 6.8721E+00 8.0013E+00

RHO 3.93878+00 6.6011E+00 le1426E¢01 RHO 4.9930E+00 l.18T1E+0L 1.915%E+01

H 2.8883E+00 3.6144E+00 5.1566E400 H - 5.3595E+400 7.7548E+00 1.0323E+01L

A L.6758E+00 . 1.8612E+00 2. 1ESBE+UQ A 2.2117E400 2.4621E+00 2.6093E+00

S 1.0510E+00 1.05217E+00 1.0687€+00 ~ S 1.1074E+00 - le1147€+00 L. 1357€+00

Z 1.0000E+00 1.0000E+00 1.0C0CE+ QO . z 1.0001E+00 . 1.0059€+00 L<0278E+00

GAME 9.9406E-01 9.8632E-01 9.6495E-01 GAME 9.6055€E-01 8.7688E-01 8.2798E-01

u 2.3185E+CO 1. 3798E+00 1.22C9€+00 V] *3.7284E+00 1.5647E+00 1.3184E+00

SPECILES ————————— MOLE FRACTIONS --==m=—=——e- SPECIES  ——-—-——----~ NOLE FRACTIONS ———===~—-=-==
E~ 9.1573E-63 3.9692E-44 1.8282€-28 . E- 3.1861E-26 1.1557€~16 4.1103E-14
H 2.7T81E-10 3.9755E-08 84+5660E-05 H 2. 1506E-04 1.1723€E-02 5.4034E-02
H+ © 4.4142E-20 5.3551E-20 5.9581E-20 R He 6.1049€-20 L.1254E-16 4.0048E-14
H2 9.5000E-01 . 9.5000E-01 9.4992€-01 H2 9. 4979E-01 9.3857€-01 - 8.9732E-01
H- 5. 9624E-171 1.2177E-50 1.7177E-33 H- 2.3634E-31 1.5584E-20 - 1. 6936E-17
H2+ 1.9319€-20 9.9091E-21 3.8767E-21 H2¢+ 2.4044E-21 3.1091E-18 . 1.0714€-15
HE 5.0000E-02 5.0000E-02 4.5968€-02 HE . 4<9995E-02 4.9707€-02 4.8649E-02
HE+ 5.5738E-74 4. 5062E-63 7.7104E-54 HE+ 4. 889Y2E~53 4o7113€E-42 - 3.1389€-317
HE++ 0. 0. [4% HE++ 0. 0. 0.

Pl = 5,00E+01 N/SQ-M, USl = 5.00E+03 M/SEC Pl = 5,00E+Q1l N/SQ-M, USL = 7.00E¢#03 M/SEC

XH2 = .95 XHE = .05 XH2 = .95 XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHUCK MOVING SHCCK STANDING SHOCK REFLECTED SHOCK

P 1.7520€E+01 ©.6685€E+01 1.0142E+02 4 3.5008E+01 1.3695E402 2.3205E+02

T 3.8703E+CO 5.1600E400 6.7997E+00 T . 6.3497E+00" 8.0650E+00 - 8. 83CSE+00

RHO 4.526TE+00 9.0446E +00 1. 4B43E+ 0L RHO 5.497T1E¢00 -  1.6445E+01 2.4631E+01

H 3.9997E+00 5.4366E4+00 7.5%82E+00 H ©.9768E+00 1.0656E+01 " 1.3500E¢01

A 1.9490E +00 2.2259E+00 2.4611E+00 A 2.3917€+00 2.6181E+00 2.7667E+00

S 1.0796E+00 1.0837E+400 1. 1023E+00 S +1.1342E+00 1.1478E+00 1.1723E+00

z 1.0000E+00 1. QUOLE+00 1.0046E+00 1 1.0030€+00 1.0324E+00 ' Le0669E+00

GAME 9.8150€E-01 9.6011E-01 8.8€59E~-01 GAME 8.9817E~-0L 8.2312E-01 8.1247€-01

u 3.0256E+CV 1.5113E+00 1.3305E+00 v . 4 .4489E+00 - 1.4846E+00 1. 2805E+00

SPECIES ——we—-m-—=-== MOLE FRACTIONS ---—--—-e—-w—- SPECIES i MOLE FRACTIONS ==-=—-=cowe-
E- . Le27BlE-40. 4.0551E-25 ' 6.9586E-17 E- 1.9255€E-18 6.7156E-14 1.2928E~12
H - - . 1.0021€E-06 L 2.0797E-04 9.1818E-03 H ) 6.0667TE-03 6.2793E-02 1.2544E-01
He 5. 7697E-20 6.0387E-20 6.7558E-17 H+ 1.9318E-~18 6.6208E-14% 1. 2619€E-12
H2 9.5000E-01 9.4980E-01 © 9.4105E-Q1 H2 9.4408E-0) B.8878E-01 8.2770E-01
H- - 7.0226€E-47 . . 5.4993E-30 1.0158E-20 H~- 2.9101E-24 2. 8476E-17 1.0237€-15
H2¢ 5.7634E-21 - 3.0673E-21 . 2.1008E-18 H2+ : 5.6995E-20 1.5770E~-15 3.1964E-14
HE 5.0000E-02 . ©.9995E-02 4.S770E-02 HE ' 4.9848E-02 4.8430E-02 4.6864E-02
HE+ . 1.5762E-61 3.2930€E-52 2.4272E-42 HE+ 2.3427E-44 3.3804E-36 5. 3249E-34
HE++ Q. 0. 0. HE++ 0. 0. : 0.
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PL = 5.00E¢01 N/SQ-H,

XH2 =

P
T
RHC

"o
A
S
4

GAME
U

SPECIES

€=
L}

He
H2
H-
H2+
HE
HE+
HE++

PL = &
XH2 =

HO

NP IDAT

GAME
u

SPECIES

E-

H .
H+
He,
H-
H2+
HE .
HE+
HE+e

+95

_ TABLE 1. - Continued

USL = 3.00E+03 M/SEC .

XHE = .05

MOVING SHOCK STANDENS SHOCK REFLECTED SHOCK

4.6653E+01L
T.2962E+00 -
6.2880€¢00
8.8689E+00
2.4921€+00 -
Le1614E+00
1.0170E+CO
8.3702E-0L
5.225TE+00

‘1.8854€-15 .

‘3.3374E-02
1. 3502E-15
9.1746€-01
2.1295E-19
3.5542E-17
4.9166E-02
. 5.2229E+39
O.

<00E+01 N/SG-M,
95

2.2261E402
8.9308€+00
2.3153E401
1.41560€E¢01
2.T918E+00
l.L849E+00
1.0767E+00
5.1058E-01
1.4178E+00,

MOLE FRACTIONS
1.99T1E-12
1.4244E-01
L.951YE~12
"8:11126-01
1.6207E-15
4.6812E-14
L 4.6439E-02
3.8857E-34
0.

| 3e4644Er02
© 9.5615E6400
3.2346€401

1.7340E+01

-2.9432E+C0
1.2134E+00
L. L200E+00
8.G886E-01
1.2621€+00

1.5641E-11
2.14285-01
1.5286E+11
7. 4108E-01
2.0788E-14

.3.7582E-13
4.4643E-02
7.3476€-3)
o.

USL = 9.00E+03 M/SEC

XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

6.0253E+01
7.9516E+00
7.2741€400
1.1024E¢01
2.5968E¢00
1.1906E +00
1+ 0418E+00
8.1410E-01
6.0289E+00

6.6302E~14
8.0192E~02
6,5245E~14 .-
8.7181E-01
1.6335E~17
1.0742E~15
4.7995E~02
2.5122E~37
0.

3.4646E¢02
Y. 66TOE+VO
.3.1621E+01
1.8223E+01
2.9767E+00
1.226S5SE+00
1.1336E+00
8.0855E-01
1.3879E400

MOLE FRACTIONS

241142E-11"
2.3515E-01
2.0604E-11
7.2015€-01
2.8368E-14

T 5.0709E-13
4.4l06E-C2
6.7307E-31
0.

5.0596E+02
1.0242E+01
4. 1559E¢01
Z.1813E+01
3.1360E+00
1.2591E400
1.1854E+00
8. LCCSE-0L
1.2634E400

1.0538E-10
3.1279€-01
1.0305€-10
.6.4503E-01
2.0630E-13
-253864E-12
4.21808-02

0.

"6.23958-29

pl =50 N/m2

PL =5
XH2 =

8

S CONVND I DD

H2+

HE ¢+

Pl =5
XN2 =

S
«Q0E+0L N/SQ-M,
95

e

" USL = 1.00E+04 M/SEC

XHE = .05

MOVING SHOCK STANUING SHOCK REFLECTEC SHOCK

7.5635€+01
. 8.4602E+00
8.32276+00
1.3432E+01
2.7063E+00
1.2223E+00
1.0743E+00
8.0584E~01
6+8346E +00

6.1858E-13
1.3827E-01
6.0932E-13
d. 1519E-0L
2.2814E~16
'9.4859€-15
4.6543E-02
5.6579E-35
0.

.OOE'bl N/SQ-M,
«95

" MOVING SHOCK

4
7!
RHO
"
A

S

[
GAME
U

SPECIES

E-

H

He

H2

He -

H2+

HE

HE+ *
HE++

9. 2664E+01
8.8906E +00.
9.3663E+00
,1.6089E+01
.248186E+00
1+2566E +00°
.1.1129E+00
 8.0292E-01
" 7.6308€+00

3.2129€-12
. 2.0288E-01
3.16686-12
7.5219€-01
1.5950E-15
4.T694€E-14 "
"4, 4928E-02
*2.0050€-34
0.

5.1179E+02
1.0339E+01
4. 12226401
2.2803E+01
-3.1720E+00
1.2727E+00
1.2011€+00
8.1028E~01
1.3818E+00

"MOLE FRACTICNS

L.34T7E-10
3,3481E-01
1.3181E-10
6.2356E-01
2,6762E-13
3,2219€-12
4. 1630E-02
2.8819€-29
0.

7.2456E+02
1.0895E+01
5.2719E+0L
2.6E57E401
.3.3436E+00
1. 3091E+00
. 1.2614E+00
8.1348E-01
1.2783€+00

5.C953€E-10
4+ 1449E-01
4.586%9E-10
5.4587€E-01
l.3538E-12
1.2200€-11
3.9638E-02
2.4220E-21
0.

" USL = L.10E+04 M/SEC

XHE = .05

STANDING SHOCK

T T.1932€+02.
1.0974E+01
5.1304E+01
2.786UE+01
.3.3781E+00
1.32256400°
1.2776E+00
8.1390€~01
1.3955E400

MOLE FRACTIONS

6.2511E~10
4.3455E~01
6.1222E~10
5.2632E~01
1. 6645E~12
1.4548E~11
3.9136E~02
3.3705€6~27
0.

Y.9150E+02
Lo 1540E+01L
6.3766E+01L "
3.2456E+01
3.5673E+00
1.3632E+00
Le3473E+00
8.1845€~-01
1.3122E+00

REFLECTED SHOCK

2.C0126-C9
T 541559E~01
1.9672E-09
“%+4130E-01
6.7663E-12"
4.6739E-1L1
3.7110E-02
6.1293E-26
1.65086-92

ug



Pl = 5.00E¢01 N/5Q~M,
XH2 =

SPECIES

g-
]

He
w2
H=
HZ+
HE
HE¢
ME++

95

TABLE 1. - Continued

USL = 1.20E+94 M/SEC

XHE = .05

MDVING SHDCK STANDING SHOCK REFLECTED SHOCK

1.1134€402 9. 7043402
9.2779E400  L.1598E+01
1.0372E+01 6.1348E+01L
1.8994E +01 3.3394E401
2.9346E400 3.5981E+00
1.2935€¢C0 1.3760€+00
1.1569E¢00 1.3630E+C0
8.0228E-01 8.1895E-01
8.4201E 400 1.4230E+00
e MOLE FRACTIONS
1.27226-11 2.3086E-C9
2.7127E-01 5.3261E-01
" 1,2552E-41 2.2642E-09
5.8551E-01 4.3010E-01
8.1003E-15 7.6807€-12
1.7869€-13 5.2108€-11
4.3218E-G2 3.6685€-02
1.0737€-31 1.2237€~-26
0.

Pl = 5.00E+0l N/SQ-nm,

XH2 =

SPECIES

E-

H

He
H2
e
M2+
HE
HE+
HE++

50

«95

5.3237€-92

1<3124E+03
1.2201E+01
T.4566E¢01
3.8612E«QL
3. 8105E+00_
1<4207€+00°
1+ 4426E+00
8.2501E-01
13596E¢00

7.CC59E-09
6.1360E-01
6.8802E-09
3.5174€-Q1
‘2.8226€-11
1.5396E-10
3.4660E-02
1.2387€-24
1.3673E-87

USL = L.30E¢04 M/SEC
5

XRE = .0

MOVING SHOCK STANDING SHOCK REFLECTED SHUCK

L.31606€¢02
9.6350E+C0
1.1329€+0L
2.2150E+CL
3.0547E+CO .
1.3328E+J0
L.2061E¢CO
8.0302€6-01
9.2035E+0C

3.9513€-11
3.41726-0L
3.90L1E-11
6.1683E-01
3.0339E-14
9.3251€E-13
“.1457E-V2
1.4999E-30
0. :

1+42655€¢03 Le6896E+D3
1.2235€E+01 1.2910E+01
. 7+ 1026E+01 8. 4€21Ee0L
T 3.9415€001 442>342€401
3.8350€+00 4.0803E+C0
le4324E+00 1+4814E¢00
1:45625+00 ‘145466E+00
Be2541€E-J1 . 8. 3387€-0Q1
lea704E400 . 1.4222E000
MOLE FMACTICNS ==—=- ——————— !
T1.6663E-09 2.3316€-Q4
6.20626-01 7.C685€-01
T.5342E-09 2.2958€E-04
3.39C5E-Cl 246093€-91 .
3.0010E-L1 - 1eC593E-10 -
LeolLUE-10 4.6414E-10
3.43356-02 342229E-02
L.4099€E~24 2 «349Y3€E-24
4.0352€~08

8.07C4€E-4d3

N -SON/m2

Pl = 5
KH2 =

F]

corOBIDAT
B L

m

v

SPECIES
E~
He
H2
H~
H2¢

HE+

HEee '

«00E+01 N/SQ-M,
«95

USL = 1.40E*04 MN/SEC

XHE = <05

MOVING SHECK éTANDlNG SHOCK REFLECTEC SNOC;

1.5360E402
9.9731E+00,
1.2224E¢01
2.5557€+0L "
" 3.1798E¢G0
. 1.3744E00
"1,2601E430
8.0461E-01
9.9815€400 "

i

1.0352E-10
4.12726-01
1.0226E~10
S« 4T99E-ClL
" 9.2591E-1%
1«3594E-12
3.96826-02
8+1951E-30
‘0.

PL = 5,00E+0L N/SQ-M,

KH2 =

4
A\
RHO
N
A
$

4
GAME .
[}

SPECILES

€~

L]

He
M2 ‘-
H~
H2+
HE
HE+
HEee

.95

1.6034E¢03
L.29L1E2QL

7.9778E401 -

4.5904E401
4.0945E+00
1.491LE*Q0

" 1.5567E¢00

8.34156-01
1.5319E400.

2.1243E+03
1.3125E¢01
9.333SE+01 .
5.2675E+01
«.3910E %00
1. 544 TE+00
1.6583E+00
8.4713E~01
1.5042€+00

MOLE FRACTIONS ~~—e=men

2.3737€-08
To LSL9E~CL
2.3433E~-08
2.5269€~-0L
1.0419E~10

#.58TLE~10
. 3.2120€~-02 .

2.0088E-23
8.3804E-83

. 7.80811E-08
. 1.9396€~01
- 1.7839€-908
. L47589€-01
;7 3.8089E-10 .
., "1+3535E~09
" 3.0151€-02
4. 19526-22
9.4114E-30 .

USLl = 1.50E*04 M/SEC

XHE = 05

FOVING SHGCK STANDING SHOCK REFLECTED SHUCK

L T713€+02
L.0305E 01
1.3036E 01
 2.9213E+01
3.3109€400
1.4182E¢C0
1.3186E+00

" 8. 0677E-0s

1.0754E+04

2.5d4dE~10
4.8329€-01°
2.5557€-10
- 4. 71879€-01
2.6213E-13
3.1756€-12
3. 1918E~02
1.03186-28
C.

1. 97489€+03
Lle3679€¢01
4. TOOSE*#01}
5.2855E+01
4.3890E+00

1.5516E+00

1:6627E+00
8. 4093E-0L
1.6137E+00

T.0944€E-08
7.9715E~0L
7.5038E-08
L.7217E-0L
3.5119€E-10
4+2620E-09
3.0071€E-02
3.0656E-22
3.0320E-79

2.615TE+03
1.4191€+01
9.9629E+01
6.067CE+OL
4. 7853€6+00 .
1.6C99E+00
1. 175CE+00
3.7220E-01
“1.61626+00

MOLE FRACTIONS =~<woesemcma

3.25156-01

8.7325€-01 -

3.22398-07
9.8583E-02
1.5148€E-09
4.2780E-CS
£+8169E-02
1.3816€-20
2+4505€~-173



TABLE |. - Continued

2
Py " 50 N/ m
[ : P A P
Pl = 5.00E¢0L N/SQ-M, USl = 1.60E+04 M/SEC Pl = $,00E+0L N/Su-M, USL = L.80E+Cé4 M/SEC
XH2 = .95 X4E = .05 XHZ = .95 XH4E = .05
" MOVING SHOCR STANUING SHUCK REFLECTED SHOCK T MOVING SHCCK STANDING SHOCK REFLECTEC SHOCK
[ 2.0231E+02 2.3875E+¢03 3.1782€¢03 14 2.5T37€+02 .3.28178¢03 4.6572€+03
T “ . . 1.0632E+0F - . l.40351F+01 1.0684E¢0L - 7 L.1313E+01 1.9341E+01¢ 2.9701E+01
RHO - U<3771€E+01 9.1999E+01 1.0C€93E+02 RHO 1.4962€+01 B8+.5798E+01 8.0072E+01
H 3.3120E+01 . 6.0260E+01 ‘6e9642E¢UL . L 4.1684E+01 T«51179E¢01 9.3585E+01
A 3.4486E #Q0 T 4.1511E%00 5. 4€86E¢CO A 3.7492E+¢GO - 6.3921€+00 T.77138E+00
s, " 1.4640E+00 . l.6128E*00 1.6769E+0 S 1.5608E+00 . le7285E+00 1. 8004E+00
I3 : © 1+3817€¢00 1.7713€E+00 L. 8€73E+00 13 1.5204E+00 1.9354E¢00 1.9583E+00
GAME 8.0953€-Cl1 8.6983E-01 9.4973E-01 GAME 8.1722E-01 1.0915€+00 1.G390E+00
V] 1.1521E+01 1. T269E+00 1.81T72E+00. U 1.3042E¢01 2.2161E+00 2.9918E+00
SPECIES  ====—==~—--- MULE FRACTIONS ===m--=-==-= SPECIES  ===-—=-—=—== MOLE FRACTICNS =--==~cewe—c
€~ F_ 5.9013E~10 2.8262E-07 2.6134E-06 [ 3 2.T931E-09 2.8202€-05 4.5908E-03
H .. 55252E~01 8.7087E-01L 9.4031E-21 H 6.8461€E-01 9.0653E-01 9.6492E-01
He "5+ 8397€~10 2.8024E~07 2.6630E-06 He 2. T693E~0Y 2.8169E-05 4.5905E-03
M2 4.1130E-01 . . 1.0090E~-01 3.3197E-02 H2 . .2.8251€E-01 © Te58U0E-03 3.6156E-04
H= 6.6193E~13 L.2522E~09 9.66413E-09. . H- X 3.5837€-12 $.71528E-08 2. 7457E-06
H2¢" 6.8262E~12 3.638SE~C9 " '2.C050E-08 H2¢ R 24 7395€-11 9.0434E-08 3.0637E-06
MHE ' 3.6187E~-02 2.8228E-02 T 246492€-22 HE 3.2885E-02 2.5835E-02 2.5533€-02
HE+ 1.0616E~28 de B5TSE-21 2.6415E~18 HE+ 2.73T1E-26 d.5835€~16 2.9757€-10
HE+e 0. 5.4842E-72 8.5078E-65 HE¢+ C. 9.7027€-517 Le24T4E-35
Pl = 5.J00E¢0L N/SQ-M, USL = 1.TOE+04 M/SEC PL = 5.00E+01 N/SQ~M, USLl = 1.90E+04 M/SEC
XH2 = .95 XHE = .05 . XH2 = .95 : XHE = .0%
- ' MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 2.2905E402 2.8133E+03 " 3.81741€+03 P 2.8723E¢02 . - 3.5599E¢03 5.4090E+0)
T 1.0965E+01 l.6167E+01 2+2255E¢01 T L.1687€+01 . 2.4428E+01 3.4561€+01
RHO 1:4418€¢01 9.2923E+01 B.G487E¢ 0L RHO 1.5404E+01 T.4770E+01 7.8854E+01 -
| B 3.7217€E+01L 6.8079E+01 8.0921E+01 H 4.6342E401 8. 4455E+01 1. 0544E+02
A - 0 T 3.,5939E+00 S.30226+00 7.0365E+00. A © 3.9169E+00 T7.3565E+00 8.0343E+00
S o 1.5116E+00 1.6730E¢00 " - 1eT462E+00 S.. l.6115E+C0 l. 7745E+00 1.8404E+00
i 1.4491E+0Q0 1.8727E+00 “1+9453E¢00 4 1.5955€+00 1.9490€ +00 1.9847E+00
GAME 841293E~-01 9.2859E-01 1. 1437E+00 GAME 8.2280E~-01 1.1367E¢00 9.4107€-01
u 1.2284E+01 1.9083E+J0 2.3510E+00 v . 1.3795€+01L 2. B438E+CO 3. 3442€6+00
SPECIES = ——===——w—=a— MOLE FRACTICNS ~~-v-ve—=ue - SPECIES  =w=-cooo=c-- MOLE FRACTIONS ===cewwceca-
E- "1.2647E-09 . 1+.6369E-006 1.8193€-04 E- 6.0331E-09 6. 1044E-04 1. 7643E-02
H 6.1973E-01 9.3201E-01 9. 11356-01 H Te4649€-01 9.7201E-0L 9.39356-01
He 1.2525E-09 1.6295€6-06 L.818%€E-04 He 5.9882E~-09 6. 1032€-04 1. 7642E-02
H2 3.4576E£-01 4. 1283€~-02 2+5854€-03 H2 2.2217€-01 L.1L78E~03 1.5856E-04
[ 1.5429€-12 5.9367E-09 2.6013E-317 LA 4.0002E-12 9.66C4E-07 T.1176E-06 |
H2é 1.3793€-11 1.3293E-043 3.4113E-07 H2 e 5.2944E-11 - 6.9499E-07 7.5812E-06
HE 3.4507€-02 2.6700E~02 2.51C3E-02 HE 3.1338€E-02 24 5654E-02 2.5193E-02
HEs 2.8344E-27 6.9430E-19 9.8213E-14¢ HE ¢ 1. T126E-25 Lo 7948E-12 8.€590€~-09
HE ¢+ C. 2.5233k-66 3.Cl51E~48 HE¢+ 1.6044E-91 8.5970E=~4% 2.2228E-30

51



PL = 5.00E+01 N/SQ-M,

usiL =
XHE = .05

STANDING SHOCK

3.9093E+03
2.9387E+01
6.7936E+01
9.3098E+01 |
7.7320€+00
1.8126E+00

. 1.9582E¢00

1.0389E+00
3.3733E¢00

MOLE FRACTIONS

4.4980E-03
9.6514E-01
4.4977E-03
3.2533E-04
2.3440E-06
2.62006-06
2.5534E-02
2.49956-10
5.5919E-36

TABLE I. -

2.00E+Q4 M/SEC

REFLECTED SHOCK
6.1341E+03

© 3.7852€+01 -
8.0182€+01
1.4 705€402
8.3C39E+00
1.8755E+00
2.0211E+00

9.0134E-01 ~
3.54T1E+00

3.5299€-02
9.0454E-01
3.5298E-02
1. 0305€E-04
1.1513E-05
1.3255E~05

2.4739E-02 ",
5.1485€~08"

1.60C9E-217

USL = 2.10E#04 M/SEC

XHE = .05

STANDING SHOCK

4.2957E+03

3.3286E+01 ,

6.5338E+01
1.0234E+02
7.92016+00
1.8467E+00
1.9 T30E+00

"9.5373E-01

MOLE FRACTICNS

f

1 2.5278E-02 |

3.7LT3E+00

1.4331E-02

9.4588E-01

1.4330€E-02
1. 7083E-04
5.2338E-06
5.d320€E-06

©.3.9997€-09

XH2 = .95
MOVING SHOCK
P 3.1860E+02
T 1+2107E+01
RHD © 1+5722E+0L
H- 5.1249E+01
A 4.1026E+00
s 1.6633E¢00
z. 1.6737€+00
GAME 8.3060E~01
u- 1.4542E+01 -
SPECIES  ~~-e=mmce--a
E- 1.3436E-08
H 8.0505E~01
He 1.3351E-08
H2 "1.6507E-01
H- 1.7961E-11L
H2e " 1.0271E-10
HE 2.9874E-02
HE* 1.0544E~24
HE#++ 6.3301E-88
Pl = 5.00E+0) N/SQ~M,
XH2 = .95
MOVING SHOCK
4 3.5139E+402
T 1.2617E+01 "
RHO 1.5878E+01
H o S.6404E+0L °
A 4.3196E+00
S "1.7159E+00
L ©1.7540E+C0- - "
GAME - - B8.4315E-01
u : 1.5279E+01L
SPECIES  =mcem=m=——ew-
E~- 3.3462E-08
H . 8.5972E-01
H+ 3.3296E-08
H2 1.1178€-01
H- | 4.3145€E-11
H2+ 2.0941E~10
HE 2.8507E-02
HE+ 9.6715E-24,
HE++ . 2.3718E-84

52

2.6318€-32

REFLECTED SHOCK
6.8178E+03 -
4.0359E+01
8.1902E+01
1.2873E+02
8.5744€+00
1.9CUSE+00
2.0625€+00
8. 821$E~01 -
3.6759E+00

5.4662E-02
8.6633E-01 .
5.4659E-02
7.6086E-05

£4C9E-05
1.8243E-05
2.42426-02

1.6388E-017. .
L.0954€-25

Usl = 2,20E+0Q4 ﬂISEC

XHE = .05

HDVING SHOCK STANDING SHUCK REFLECTED SHOCK

Continued
Py " 50 N/mz
PL = S5.00E+01 N/SQ-M,
XH2 = .95
4 3.8541E+02
T 1.3315€E+01L
RHD 1.5787E+01
H 6.1803E+01
A 4.6045E+00
s 1.7685E+00
r 1.8335E+00
GAME 8.6840E-01
u 1.6001E+0L
SPECIES  ~———===—em=an
[ 3 L.0611E-07
H . 9.0921E-01
He 1.0574E-07
H2 643525E-02
H- 1,2227€-10
H2+ 4.8548E~10
HE 2.7210E-02
HE+ 1.8495€-22
HE ¢+

. 1a 9545E-80

PL = 5,00E+01L N/SQ-M,

XHZ =

~NADPID=-D

GAME

SPECIES

E-
H
He
H2
H-
H2+
HE
HE+
HE++

«95

-MOVING SHOCK
4.2010E+02
1.4491E+01

. le5228E+01
6.T7436E+01
5.0880E+00.
1. 8194E+00
1.9038E+00
9.3841E-01
1.6686E+01

5.6881E-07

. 9.4945E-01

. 5.6778E-07

244290E-02
5.07256~10 "~

1.5325E-09

2.6264E~02

le 1564E-20

3.6382E~74

©.6871E+03
" 3,6148E¢01
6.5030E 401
1.1219E+02
8.4396E+00
1.8793E+00
2.0086E +00
9. 1753E-01
3.8899E+00

MOLE FRACTICNS

2.9417E-02
9.1612€-01
2.9415€E-02
1.3839E-0¢
8. 44208~ 06
9.59256-06
2.4891E-02
. 2.1809€-08
4.2220E-30

T.4076E¢03
4.2463E+0%
8.2730E¢01
1. 4058E¢02.
8.8430E+00
1. 9425E+00
2.1086E+00
8.7335E-01
3.T6Q1E+00

7.5319€-02
8.2555€-01
7.53156-02
5.8855E~05
1. 86T6E-05
2.2717E-05
243711E-02
3.9061€-07
2.6260E-24

US1 = 2.30E+04 M/SEC

XHE = .05

SYAND!NG SHOCK
4.9387E+03
3.8492€E+01
6.2996E+01"
1.2226E+02
8.3696E+00
1.9134E+00
2.0439E+00
8.9236E-01
4.0400E+00

MOLE FRACTIONS

4. 61226-02
8:8319€-01

4.61206-02

8.2164E-05
1.0984E-05
1.2769E-05
2.4461E-02
T+9149E-08
Le2467E-27

REFLECTED SHOCK
T.7529€+03
4.4177E+01
8.1374E+01
1.5245E+02
9.0921E¢00
‘1 .9775E+00

© 24 1567E+00
8.6T66E-01L
3.8361E+00

9. 5897€-02
T.8493E-01
"9.5891€-02
4.6397E-05
2.0863E~05
2. 5991E-05
2.3183E-0<
T.5430€-07
2.8566E~23



TABLE |I. - Continued

’ 2
p - 50 N/m
i R R W
Pl = 5,00E+0L N/SQ-M, USL = 2.40E¢Q6 M/SEC Pl = 5.00E+01 N/Su-M, USL = 2.60E+04-M/SEC
XH2 = .95 XHE = .05 XH2 = .95 XHE = .05 -
MOVING SHOCK. STANDING SHOCK REFLECTED SHOCK ' MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 4.5370E¢02 ‘4 4,8223E¢03 T.4126E+03 4 5.2097€+02 4.4577€+03 6.6T23E+403 .
T e 1.7085€+Cl 4.0311E+01 4.53G63E+01 T 2.4790E+01L 4.2823E+01 . 4.7244E¢01
RHO 1.3671E+01L 9.7443E+01 T.467CE+01 . RHO 1.0758E+01 . 4.8035E+01 .+ 6e1345E+01
H © 1.3264E+01L 1.3212E402 T 1.6359E¢02 H ", B8.5530E+01 1.5215E+02 . 1. 85476402

A ) 6.0779E+00 8.5609E400 7 9,2871E+00 A 7.2408E+00 . 8.9413E+00 9.6669E+00

s L.8674E+00 T 1+49520E¢00 T 2.0166E+00 S 1.9402E+00 2.0215E+00 2.0G949E+00

z "1.9425E+00 2.0826E+00 T 2.2046E400 z _ 1.9534E+00 2.1671E+00 2.3022E+00

GAME- ‘1e1131E+00 6.7425E-01 8.6371E-01 GAME 1.0827€+00 8.6149E~01 8.5917€-01

U Lo72713E+C) 4. 1163E+00 3.8654E%00 u 1.8313E+01] 4.1038E+00 3.B8E97E+00
SPECIES  —-—=--om---- MOLE FRACTIONS =-===c--z-o- SPECIES  =m=cme—wmee MOLE FRACTICNS =--==s=e==e=
E- - © 1. C69LE-05 6.3720E-02 “1.1555€E-01 £~ L.9006€E-03 1.0023E-01 1.53C4E-01
H ' 9.7036E-01 d.4847E-01 T+4615€E-01 H 9. 1046E-01 7.1640E~-01 6.7215E-01
He 7 1. 0686E-U5 ' 6.3718E-02 . 1.1554E-01 He . 1.9005€E-03 1.0023E-01 1.5303€E-01
H2 .-~ 3.8776E-03 + 5.1927€-05 3.5766E-05 H2 L.4558E-04 .3.0116E-05 2.1759€-05
H- 5.1413E-09 1.2492E-05 ‘2.1136E-05 [ T 2.4390£-07 1.3693E-05 1.6854E-05
H2+ 1.0183E-08 L.4781E-CS . * 2.6803E-05 H2+ 2.9225€-017 L.6737E-05 2.5895E-05
HE 2.5740€-02 2.40C9€-02 2.2619E-02- HE 2. 5596E-02 2.3012E-02 2.1716E-02
HE+ .7 1a 7923E-17 ~ 149073E-07 1.2109E-06 HE+ - 1.2200€-12 5.4503€E-07 2. 4619E-06
HE++ 1.5693E-062 la4473E-25 «5221E-22 HE +¢+ 3.4059E-42 1.5TL3E~24 1.7664E-21

PL = 5.00E+01 N/SQ-M, USL = 2.50E¢Q4 M/SEC c- Pl = 5,00E+0] N/S5Q-M, USL = 2.T70E+04 M/SEC

XH2 =. ,95 XHE = .05 XH2 = .95 XHE = .05

MOVING SHOCK STANUING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 4.866LE+02 - 4.5T21E+03 : 6.9552E+03 P - " 5.5827E+02 . 4.54T6E+03 . 6.7203E+03

T - 240909E+01 ~ 4.1607E+01 4.6313E+01 LI 2.7982E+01 " 4.4C78E+0lL 4.8321E+01

RHO - , . 1.1939E+01 . . 5.1754E+0Ll" 6.6677E+01 RHO 1.0159E+01 4.6588E+01 5.9C29E+01
H - 7.928LE+CL 1.4193E402 T l.7428E402 W 9.2058E+01 1.6321E+02 | 1.9778E+02

A . . 6.B6I6E+CO 8. T48JE+00 * 934763E+00 A 7.3546E+00 9.1546E+00 9.8862E+00

S 1 .9068E+00 1.9905E+00 2.0867E+00 S 1.9695€+00 - 240620E+00 2.1310€+00

z . 1.9493E+00. 2.1233E+00 - 242523E+00 L ... 1e9639E+00 242145E+00 . 2+ 3560E+00

GAME 1.1572E+CO T B.6644E-01 4. 6088E-01 GAME "9.8432E-01 8.5857€E-01 8.5850E-01

U L.7787E+0L 4.1062E+00 3.8741E+00 [y 1.8900E+01 4. 1256E+400 3.9212€+00

SPECIES  —=-----me—ee MOLE FRACTIONS —-=---————wo SPECIES  =~=-c--coco- MULE FRACTIONS -~~=-c—ee—ee

E- 2.2212E-04 8.1661E-02" 1.3429E-01 E- ’ T 7.1253E-03 1.1949E-01 1.7238E~01
H 9.7334E-01 3.1306E-01 T.C916E-01 H . 9.6022E-01 7.3838E-01 6.3396E-01
He 2+2210E-04 8.l658€-02 - le3428€-01 H+ , T.1252€-03 1.1949€-01 1.7237€-01
H2 . 5.0220E-04 3.87$8E-05 - 2.7529E-05 H2 6.3726E-05 2.4329€-05 | 1. 77C5E-0S
H- .5.J819€E-08 1.3137€E-05 24 C3SYE-05 H- 6.2664€-017 l.4447E-05 L.9797E~05..
H2¢+ 7.1595E-08 1.5300€E-05 246224E-05 H2+ 7.0867€E-07 . 1«19713E~05 2.€258E-05
HE 2.5650E-02 2.3548E-02 2.2197€-02 - HE 2.5460€-02 2.2517E-02 . 2.1219€E-02
HE+ 3.4870E-14 3.4753E-07 N 1.7457E~-06 HE+ 1.9205€E-10 9.5226€E-07 3.5124E-00
HE++ £.0873E-50 1. 1907E-24 5.3412€-22 HEs ¢+ 4.6739€-37 %.4221€E-23 6.36726-21

53



I o TABLE I. - Continued

N 2
e 50 N/m
Pl = 5.00E+01 N/SQ-M, USl = 2.80E+04 M/SEC Pl = 5.00E+01 N/SQ-M, _USl = 3.00E+Q04 M/SEC
XH2 = .95 XHE = .05 XH2 = .95 XHE =- .05
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK . MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P .5.9388E+02 ©.T969€E+03 7.0170E+03 P 6.8764E402 5.5856€+03 8.0484E+03
T ’ 3.0457E+C1 . #iS38BEVOL 4.9536E+01 T 3.3946E+01 4.8050€E¢01 5.2169E+01
RHO 9.9203E+00 4.60641E+0] 5.8663E+01 RHO' 9.9612E+00 4.8889E+01 . 6.0689E+01
H .. . 9.8886E¢01 1.7523E+02 2.1137E¢02 H Ae1338E402 . 2.0143E+02 . 244132E+02
A T.4624E+00 '9.3884E+00 1.0135€+01 A T.7579E+00 . 9.8933E¢00 1.0684E+01
S 1.99T2E+GO 2.0953E+00 2.1664E+00 s . 2.0496E¢00 2. 1605€+00 2.2361E+00
4 . 1.9822E+00 2. 2655E+00 2.4147€¢00 2 .. 2e0336E+00 2.3718E+00 2.5421E¢00
GAME '9.2243E-01 | 8.5704E-01 8.5E67E-01 GANE 84 7185E-01 8.5669E-01 8.6077E-01
1] 1.9554E+0) 4+ 1635E+00 3.9756E+00 v 2.0959E+01, 4.2158E+00 4.11278+00
SPECIES ——======-=-- MOLE FRACTIONS .====<===w=e- SPECIES  ~-===—====== MOLE FRACTIONS --=-=cve——e-.
€~ le 6260E-02. 1.3946E-01 1.9248E-01 E- . 441109€-02 1.7994E-01 2.3294E-01
H T . 9.4221E-01 6.9896E-01 5.9428E-01 H 8.9317€-01 6.1905E-01 5.1440E-01
He 1.6260E-02 °  1.39406E-01 1.9247E-01 He . 4. 1109€-02 1.7993E-01 2.3293€-01
H2 3. 7176E-05 2.0158E-05 | 1. 4635E-05 H2 2.0348E-05 1.4371E-05 L.0174E-05
H- T 1.L193E-06 . L.5346E-05 " 2.0021€-05 H- 2. 1289€E-06 1. 7T070E~-05 2.0471E~05
H2+ T 1.2454E-06 7 T 1.9459E-05 2.7012E-05 H2e - T 24379SE-06 2.2545€E-05 2.8892€6-05
HE 2.5225E-02 2.2065E-02 2.07028-02 HE | 2. 4588E-02 2.1025E-02 1.9659E-02
HE+ 1.5202E-09 L. 5162E-06 5.0687E-06 HEe " 1.6583E-038 3.5397E-06 1.C397E-05
HE®¢ © 8.5251E-34 ' ' 2.4438E-22 2. 4402E-2¢C HE++. S.0174E-30 5.7165E-21 3.4796E-19
Pl = 5.00E+0) N/SQ-Ms US1 = 2.90E+Q4 M/SEC. PL = 5.00E+01 N/SQ-M, USL = 3.20E+04& M/SEC
XH2 = .95 XHE = .05 ’ XH2 = .95 XHE = .05
" MOVING SHGCK, STYANUING SHOCK REFLECTEC SHOCK MOVING SHUCK STANDING SHOCK REFLECTED SHOCK
(4 " 6.4215E+402 | . 5.1554E+03 7. 4796E+03 [4 7.8448E+02 6.6020€+03 . F.4109E+03
T 3.2371E¢0L | 4.6719E+01 5.0831E+01 T '3.6503E+01 5. 0094E+01 5¢4930E¢ 0L
RHO 9.8895E+4G0 4.7554E¢01 5.9408E+01 RHO . 1.0248E+0L . 5.2109E+01 603922E+01
H. 1.0600€ +u2 1.880LE¢02 = 2.2594E+02 o . 1.2893E+02 2.2999E+02 2.7419E+02
A 7.6018E+00 9.6362E¢+00 1.0402E+0}) [ ' 8.0865E +00 L.0429€E+01 1.1282E¢01
S 2.0237€4230 2.1280€+00 . 2.2C13€E+00 S 2.1011E+¢00, 2.2259E+00 2.3066€+00
I3 " 2.0059E¢CO0 T 2.3202E¢00 . ° 2.4/69Es0Y z . 2.0971E+00 2.4992E+C0 2.680CE*00
GAME’ 8.8996E~-01 _ 8.5651E-01 8.5547E~01 GAME =~ 8.5423E-01 B.5851E-01 8.6460€E-01
1] 2.024SE¢0L ° 4%.2153E+00 ' 4.03S8E*00 u. 2.2420F 401 | 4.4149E+00 4.2788E+00
SPECIES  —==——=m=-——-- MOLE FRACTICNS =--==-m==-e-o SPECIES  ==--w—om—eee MOLE FRACTIONS ~~m======-w-=
[ 2.7894E~-02 | 1.5970E-01L 2.1276€-01 €- 7.0148F-02 2. 1919€E~-01 2.7241E-0L
H " 9.1920E-01 " 6,5901E-C1 | 5.5425€E-~01 H "7 Be3584E-01 5.4037€-01 | 4.3649E-31
He 2.7643E-02 . 1.5969E-01 2.1274E-01 He ’ 7.0147€-02 2.19178E-01 2.7238E-01
H2 2.6568E-05 1.6962€~05 1.2199E-05 H2 . l.3617€-05 1.0348E-05 6. $758E-06
H-, 1.6300E-ve’ 1.6257E-CY 2.C299E-05 H- . 3.0458E-00 1.8198€-05 2.0228E-05
CM2e 1.8124E-00 . 2.1033E~05 © 2.8029€-05 H2¢ 3.4635E-006 2.5012E-05 2.9891E-05
HE T 2.492TE-02. .7 2.1545€:02 2.0179E~-32 hE 2.3843E-02 1.99%9€-02 1.8636E-02
HE+ 6.0268E-09 - 2.34918-00 . = T.2921€-06 HEs 7. 04 74E-08 7.4868E-06 2.0543E-05
HE ¢+ 1.26490F=31 ' 1.2389€-21 9.3371E-20 HE¢s * L.0056E-27 ¥.3534E-20 4.3598E-18
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Pl = 5.

XH2 =

NODPID—D "

GAME

SPECIES

E-

H

He
H2
H-
H2¢ ¢
HE
HE+
HE++

Pl = 5
XH2 =

HO

NABPID~D

GAME

SPECIES

E-
H
He
H2
H=
H2+
HE
HE+
HE++

OUE+0L N/SQ-M,
95 -

MOVING SHOCK
B.8895E ¢02"
©3.8611E¢01
1.06L6E+01
1.4552E+02

8.4214E+00

2.1529E+00

2.1687E4C0 -

B.4692E-0L
2.3915E+01

1.0087€-01
7.7518E-01
1.0087E-01
9.9058€~0o
3.8295€-06

4. 4442806 -

2.3055E~02
1.9952E-07
4.6837€-26

»00E+01 N/SQ—M'
«95

MOVING SHLCK
1.0001E+03
4.0464E+01
1.1000E+01
1.6312E+02
8.7591E+CO
2.2055€+00
2.2469E +00
8.4388E-C1
2.5413€E+01

1.3213E-01
7.1347€-01
1.3213€-01
7. 4751E-06
4.4624E-00
5.2901E-06
2.2253E-02
4.5369E-07
S.8219E-25

usi =

XHE «05

STANDING SHOCK:

7 7.7935E403

- 5.3347E+0L
545566E+01
2.6076E¢02

" 1.09S4E+0L

T 2.2924E400

2.6291E+00

8.6181E-01
4.3753E+00

* MOLE ‘FRACTICNS

2.5834E-01
4.6428E-01
2.5831E-01
7.3385E-06
1.8511E-05
2.6639E-05
* 1.9003E-02
1.4803E-05

Y 1.1931E-18

TABLE I. -

"3,40E+04 M/SEC i

REFLECTED SHOCK
1.1C23E+04

T Y 5.Tb4IEMOL

6. 14C2E+01
3.0586E+02
1.1528£+01
2.37856+00
2.8270E+00
8. TCO7E-01
4-469TE+00

3.1027€-01
3.€178E-01
3.1022€6-01
4.594TE-06
1.9047E-05
2.9556E-05
1.7647E-02
3.9644E-05
4.5454E=17

USL = 3.60E+Q4 M/SEC

XHE = .05

STANDING SHOCK
9.1206E+03
*5.6031E¢01

5.8861E401

2.9347E+02

© 1.1587€+01
2,3599€+00 |

" 2.7655€+00
8.6640E~01
4.7560E+00

MCLE "FRACTICNS

2.9492E-01
3.9207€E-01
2.9488E-01
5.0503E-06
1.7930E-05
'2.6986E-05
1. 8052E-02
2.7943E-05
1.2598E-17

"REFLECTED SHOCK

1.2833E+04
6.0546E+01
7.0633E+01
3.4603E+02
1.2626E401
2.4517E4CC
2.9811E+G0
" 8.7149€-01
4. 6ET3E+00

3.4591E-01
2.9146€-01
3.4582E-01
2 .8459E-06
1.6920€-05
2.7661E-05
1.6696E-02
7.5944E-05
5.2861E-16

1

- 50N/m? -
1L = 5.00Es01 N/SQ My
XHZ = .95
i BOVING SHGEK
[ C o lel1TBE+OY
T 4.2159E+01
RHO 1.1377€¢01 7
Ho 1.8173E+02.
3 9.1010E+00
s 2.2590E+C0
z 2.3306£+400
GAME 8.4298E-0L °
v T 2.6914E¢00
SPECIES  mmw-—m—m—==~
£~ 1.6331E~01
H 6.5191E-01 °
He 1.6331€-01 *
H2 5.7285E-06
H- - 4.934E-06
H2e- 5.9815E-06_
HE' 2.1453E~02
HE+ 9.0286€-07 "
1.2684E-23"""

HE®+

‘Pl =-5,00E+01 N/SQ H,
'XHZ =

u 2.8413E+01
SPECIES
€=
' ‘5. 91265-011“
He 1. 9403E%01 "
H2 :
H_
H2e R
HE’ 2.0665E-02,
HE+ 1.6462E=-08
HE++! T 1.1884E-22

Continued "

.95

uovxuc SHOCK'
"L.2421E+03
“443756E+01
1.1733E¢0L
2.0135E¢0Q2
9.4488E+00 |
2.3137E+00

- 2.4194E+00

A7t 8.43366-01

usl

XHE = 405

srnuolus snucx
“ 1 0STLE*04 °
5.8806E 0]
© 6.182«E+01
.7 3,2809€+02
" 1.2213€401
2.4283E400
2.907SE +00
8. 7243E-01
- 4.9596E+00

e

MOLE FRACTIONS

3.2935€-01 "
3.2412€E-01
3.2929€-01

‘3.3209E-06
1.6503E-05
2.6025€505
" 1. T145E202

T T 541548E-05°

1.1919E~16

= 3.50€%06 M/SEC

REFLECTED SHOCK
1o 4839E406
6.4372E+01
7.3379E+01
3.8899E¢02
1.3399€+01
2.5263E+00
3.1414E+00

. B.8779E-01
4.9528E+00

3.7929€-01
2.2563E-01
3.7913E-01
1.6038E-06

1.39T4E-05
2.4197€-05
1.5768E-02
1. 4875E-04
5.67706-15

' USL = 4.00E*04 H/SEC

‘XHE = .05

STANDING SHOCK

REFLECTED SHOCK

T 2129E 404, 1.7010E+04
6.1750E+01 6.8287E+01

| 6.4319E+UL - 7.5403E¢01
3.6456E402 ' ©.3227E+02

T l.288%E+01 1.427CE+OL
“T2.4975E+00 - " 2.6011E+00
3.0538E¢00 3.3035€¢00
8.8036E~01 9.0262E-01
5.1903E+00 . 5.2223E+00

MOLE FRACTIONS ==-=—- et

Tt 3.6147E-01 4.C974E-01
. 2.6075E-01 L.€566E-01
3,6137E~01 4.0943E-01
2.0487E+06 7.9216E-01
1.4347E~05 ! 1.0514€-05
'2.3775€-05 1.9423E~05
:1.52185 02 ' - 1.4830E-02
-9.4907E-05 '~  3.0524E-06
"1.0824E-15" - T.3463E-14

T . .a B R




Pl = 5,00E+01 N/SQ-M,

XH2 = .95

SPECIES

E-
H
He
H2
H=
H2¢
HE .
HEe
HE++ .

Pl = S.00E+01 N/SG=M,
.95

XH2 =

SPECIES
B aro

No‘

56

HO ;

_MOVING SHOCK

1.3728E+03
. 4.5291E+01
1.2062E+01
"2.2197E+02 |
L1 9.B043E+00
- 2.3694E +00
2.5130E+00
,a.~459e o1, .
* 2.9909E+01L

2.2403€-01
5.3203E-01
2.2403€-01

" 3.3747€-00 .

5.4064E-06

6.8458E-06-

T 1.9894E-02
2.8275E-00
. 8.8903E%22.

T MOVING SHGCK

. 145098€+03

L 4+.6T93E+01
1.2358E401

" 2.4359E+402
=0l69E+OL. - - ..

2.4262E+00
" 2.6109E+C0

. 8.4648E-01 .
3.1601E+01 - _ -

L 12.5314E-01
"+ 4. T456E-01.
2.5314E-01 |

1 2.55856-06"}

. 5.407SE~06_
7.0061E-06"

. 1.9146E-02
 4.6614E-06

. 5.6803€-21.

- .TABLE 1. - Continued

USLl = 4.20E+04 M/SEC

XHE = .05

STANDING SHOCK

1.3780E+04
" 6.4973E¢01
6.6226E+01
4,0285E+02
136176401

', .2.5670E+00

3.2026E+00 .
4.9111E-01
5.4505E+00

MOLE. FRACTIONS °

3.9113E-01,
2.0227E-01
3.9095€-01
1.155TE~G6
1.1648E505
2,0371E-05
1.5434E-C2
. L.7842E-04
1.0190E-14

XHE = .05

STANDING SHOCK

1.5493E+04
. 6.8646E+01
. 6.73T1E+OL
4,428 1E+02
1.4439E+01
2.6363E+00
3.3510E+00
9.0631E-01
5.7673E 400

MQLE ,FRACTICNS

4.1810E-0L.

REFLECTEC SHOCK
L.93E7E+04
1.3161E+01
.. T.6447E+0L.
. 4«T915E+02
T 145323E+0L
2:6TT1E+00
3.4663E+00
. 9+2581E70L
..5+6012E+00

4.3745E-01,
1.1135-01.
4.3675E-01:
3.1211E-07,
6.8548E-06:
1.3692€~05
. 1. 3728E~-02
L 6.86126-04-
1.2749€E-12

USL = 4.40E+Cé M/SEC -

REFLECTEC SHOCK
2. 1962E+04

. 1.9735€+01

. Te0104E+0L..

.. 5.2561E+02

Le6666E4+01

Ty 2.7531E+00

3.6191E+00.

- 9.6248E-01 -

LL.4921E-01 --

4.1774E-O1
5.73d6E-07
3.¢556E-C6
1.6082€E-05 -
L. 4569€E-02
. 3.5155€6:-04
1.0840E-13

. 6«0784E+00"

- 4e6121E-01

‘L H545599E-02
4.5937€-01,
8.6334E-08

*3.5948E-06

7.9264E-06

1.1980€-02~

1.8349€-03
3.7321E-11

Pl = 5,00E+01 N/SQ'Hv

XH2 = .95

P, - 1.6531E¢03° .
T.. 4.8286€401 - .
RHO "« . 1.2619E+01L -
Hi> o0 2.66226402 -
A v 37 1.0546€%01
H 2.4840€ +00
‘L, - 2.T130E+00
GAME ', . 8.4899E-0L
U . . 3.2888E+01
SPECIES .« =—om—mew—-==
€~ o 2.8124E-01
H. . 4<1909E-01
He - 2.8123€-01 -
H2 - 1.9092€-06
H= . ;. 5.2639E-06
H2+ .. - 6.9781€E-06
HE . - 1.8423€-02
HE+ - 7.4783E-06
- 3.2560€-20

HE#++ -

Pl = 5,00E+0L N/5Q-M,

XH2 = .95

~* 'MOVING SHOCK
1.8026E+03

. 4.9795E+01
1..2843E¢01
. 2« 8G85E+02
‘1'«0936E+01

- 3
oS-

CONWBI DD

. ;. 2.5828E+00 2.T717E%00 <
.+ "< 2.818BE+00 . 3.6252E+00
AME -~ 8.52LLE-0L - 9.6150E-01
v 3443T1E401 6.6263E+00
SPECIES - =—-===-=~==—= NOLE. FRACTIONS
E- . . 3.0823E-01 %.6210E~01 -
M. " 1 3.6519E-01- 6.3750€-02
H¢ . 3.0822E-01 *.6034E-01
M2, "~ . -1.3940E-06 7.4646E-08
W' © - . 4.9879E-06 3.1738E-06
H2+ © . 6.1728E~06 - 6.8918E-06
HE ‘- 0 1.7726E-02. 1.2035€-02
MEs - 7 . 1.1807E-05 1. 7573€-03
H500 2.8115E-11

1.7402€-19 *

US1l = 4.,60E¢04 M/SEC

XHE = .05

1o T259E +04
7.3063E+01
~6.T59TE*0L
T 4. B4S4E+02.
1.5399E+401

. 2.7049E+00 -
- 3,4945E400

. 9.28T7E-0L
. 6.1468E+00

MOLE FRACTIONS

4.4199€-01 -
1.0244E~01
4. 4124E-01
2.3643E-07
5.6981E-06
1+1363E=05
1.3559€-02
T.4935E-04.
L.4625E-12

. ROVING SMOCK STANDING SHOCK' - REFLECTED SHOCK

2.4713E+04
8.9189E+01
To4162E401
5.8501E+02

Y 1.8395E+01L
. 248273E+00
.. 3e7452E+00
- 1.0130E+00
6.7281E+00

4. 7934E-01
3.29756-02
4.7433E-01
1.4869€-08
1.4170E~-06
. 3.5312€-06
8.3356E-03
5.0147E-03
- 1.8859E-09

USL = 4.80E+04 H/SEC

XHE = .05

1.9024E+04
7. 8695E+01

. 6.6684E¢0L - -

5.2775€+02
1.6562E+01

STANDING ' SHOCK REFLECTEO SHOCK

24 T910E+04
1.0381€+02
7.0132€+01
6.4750E+Q2

o 2. 0862€E+01

2.9021E+00
13.8336E+00
* 1.0936E +00
" 1.6904E+00

4.9134€-01
l.4182E~02
4.8143€-01
" 1. 4085E-09°
4.0351E-07
1.1385€E-06
3.1308E-03
~9+9116E-03
1.3073€-G7



TABLE |..- Continued

Pl = 5.00E+0L-N/SQ-M, + USL = $.00E+04 u/ssc B . © Pl = 5.,00E+0L N/SO-F. © USL = 5.40E+04 N/SEC .
XH2 = .95 (e ¢ XHE = .05 o XHZ2 = .95 XHE = .05
‘MOVING SHOCK - STANDING: SHOCK - REFLECTED SHOCK v " MOVING ShOCK * STANDING SHOCK REFLECTED SHOCK
T -he9581E403 " ° '2.0T45E+04} - 3. 1401E+04 L4 7 2428T1E+403 7 2,361 0E¢04 '3.8841E006
Mo 6099E+01L «2484E402' T o 5.4686E¢01 " "°  1.70788E+02 L. T549E+02
6.4560E¢01:- «4S23E+0L R ‘ 1.3255E+00 " 5ST259€401 T 7 5.6T92E401,
. © 5.T7222E402° 7.1783E+02° *3.60T1IE402 ' " b 6617E002 v N ' 8.7271E402°
. © 32 7950E+0) ¥ 243703E401% T 1w2229E401 T 2.1597E401 | 2.7821E+01
: ‘2.8356E+030 2.9709E+0) © 2472326400 - 2.9503E+00 T T3,0844E400°
z.- 2.9272€+C0 U3 3.8T731E400 7" : 3.1551E+00 ° ' 3.8546E+00 )
GAME «5593E-01 - L6LTE¥00" GAME™-  ~ B.6675E-01  ° "~ 1.121T7E+00 "
U * 201.3.5844E¢01 7 -~ T.2416E400 " © +BeFTIFE+IO - U 0 T 3.8767€401 "¢ © "8.9824E¢00 7
SPECIES - « —~w——=-mvaoc. MOLE ‘FRACTIONS® =wmemmmwmian 7 SPECIES ™ —--——-s<ee-i MOLE 'FRACTIONS —=-<--=--=f- ’
E- v ¢+ 3.3383E-01" 4.T753E=-01%« ~-" 4,9652€6-01 E- " 7 - "3.8195E-01 - ' %.94126-0l - 4.9965E-01
3.5130E-02" ‘6. 1748€E-03" W o 2.2029E-01- * “: 9.7807€-03 . 2.01635‘03_'
4.7334E-01L-- - 4. 8439E-0Y H+ T+ - 3.8190€E-01 " - 4.8313E-01 - ©.8545E-01
. 9+9264E-07 : l. 7245€6-08 19.6386E-11" H2 . - 4.3956E-07 4+5913E-10 : 1.6405€6~12

4e6004E-06. " *u'le4568E=06" 1.1316E-0T H- - " 3.5283E-06 - 2.0878E507 ' ' 3.0861E-08"

- 6.4042E=067.. ' 3.4960E~06- 3,1218E-07" H2e TH4 . T5.1918E-06]  ° 5.9830E-07 7'’ - 4.2075€-08]
HE . 5  1.7063E=02 ** ° . 9.21556-03 7. 8283€-04" HE  © 1.5801E-02 ' '* 1.987T8E=-03 "~ ' L.47756-04"
HE® * . . 1.8463E~05:"" . 4.l803E-03"" -~ 1.21206-02 HE+ ' 4.6692E-05 '~ - 1.0983E-C2. S 1.1164E-02°
HE®+ " - 5, B.8456E:19 - ~: .7,4037E=10 "~ . 6.ELL7E~06" HE® " " - 2,4215E~17 - 3.9904E-07'" " 1.5181E-03

Pl = 5.00E+01L NISQ-N, © WUSL = 5.,20E+C4 F/SEC Pl = 5.00E+OL" 'N/SQ-M, USL = 5.60E+04 NISEC
XH2 = .95 ~ XHME = .05 o XH2 = .95 XHE = .05

“"MOVING. SHOCK: . STANDING SHOCK REFLECTED.SH.OCK o -‘ HOVlNG SHOCK" ~ SYAND[NG SHOC K REFLEC'ED SHOCK

4 2+1197E+03" - 2.2330E4¢04 - i1 1 3.5L02E+04 p: 2.460LE+03 -V f2 S091E+04 - 5.23135006
T, 5¢2960F ¢01. - /+'5 2 95782E¢0L 7. i7:1.5023E+02 . Tt 7 5,6576E401 | 1.224TE+02, ST 1.9822E402,
RH( P Le3164E+0L " o+t 64119SE+OL’ v - 6.0LLLE+QL" o0 1432938000 1’'5.2856E401 '5.46235001
Mo S 304009E+02 .1 6.,1770E402 < . (' 7.9422E+02 . 3.9431E¢C2 T TVLALTESU2 Tt T9,4933E+02°
Ay VAol TTIE+0L - ¥ " : h.9633E40L 3¢ " 2.6141E40L - v 1.2723E+0L "223489E401 ' 2.9230E+0L"
S - 2.6625€+C0 3102489626400 ¢ 13303256400 S ¢ 12.1843E+00 - 3.0004E+00 " """ " 3.1290E+00
T, ,3:40404E+CO" .3.8097E400 - i 3.8E7CE+00 Z .7 1-3,27126¢00 v+ 3.8762E+00 ° "3.9135€400
GAR -, Be6072E=01 -7 1 1.0564E+00 * “LT02E+00 GAME 8.7463E-01 * ' 1.1622E¢00 '° 1. 1014E+409
u £ 3.7310E€0L: = . BoUGTLE®00 - %% » LL044SE+OL- U 'r -1 430212E¢01 ¥ - 1.0103E+0L  'f . 1,2889E¢01”
SPECIES ..==eermewe—cns, + MOLE FRACTICNS -=ew——mmwn= - ' SPECIES * ~===mw——=ice’ MOLE FRACTIONS =-S=me—=iooc
E= . t1: . 3.5865E-01w +: %e88BLISE-01 It ... 4.5833E-01F E- - . - 4.0390€-01- 4+ 9693E-01: - ---s.cn;s-or
W .. 206628E~01 © © , 1.8635E-021.° " - 3.231TE-03 H . i, ‘1.T699€E~01>. ' -5.4116E-03 .~ ' -~ 1.,53556-03 "
He . .. '3.5862E-01; «x . %.800YE-Ol 44 6558E~01 He o0 4.0382E-01""" -4.8476E-01 - 4.8396E-0)"
H2 . .47 | 647592E-07 . 3.0022E-09 . - .9.4057E-12 W2 L. . 2.6736E~07" 6.8901€-11" * 4. 6068E-13"
H~ .. -  4.1006E-06 5.6502E-077 . 4.80664E-08" H- . 249012E-06" B.3275E-08 ¢ ©2.3428€-08".
H2¢ . -, 5.B634E-06.- .. 1.3047E+06 - " 9.84926-08 H2¢ = s 7. . 4.4063E~06:- - 2.3334E-07 : - 2.3202E~08
HE, .. . l.6416E-02 .- 5.0633E-03 7 2.8487E~04: HE . . 1.5208E-02" ° T.3219E-04 -~ ' '’ 7.3340E-05
ME+ -, . , 2.9188E-05,. - d.0611E~03" .. . 1.24C95-02 HE+ . 7.6901E~0> - *° 1.2061€-02. - "~ 7.6352€-03
HE## .. 4s5769E-18 -1;:,2.0019E-08 ¢ =. 1.6939E-04 HE®e' . 1.3792E-16 v 5.8442€-06 5.0616E-03

5T




Pl =5
XH2 =

CC!NVIPIS-"O

PlL =5
XHZ2 =

P
T
RHO
H
A
)
7

GAME
1}

SPECIES

E-

H
H+ |
H2
M-
H2¢
HE
HE+
HE ¢+

58

+00E+01 N/SQ-M,
«95.

MOVING SHOCK
2.6385E+03
5.8716E+¢01
1-3265E+01
422290E +02
l.3211E+0L
2.8453E+00

" 3,3875E+CO
8,8543E-01
4-L641E+0L

4e2437E-01
L«3664E-01
4.2423E-01
1. 4818E-07
2.2442€-00
3.5395€E-06
1.4627E-02
1+3289€-04
8.99713E-16 1

«00E+CL N/SQ-M,
«95

MOVING SHGCK
2.8216E+03
6.1245E401
1.31S6E+CL
4.5245E402
1.3901€+01
2.,9060E+00
3.,5018E¢00
9.,0107E-01
4.3048E¢01

4.4315E-01
9. 9665£-02
4+ 4290€E-01
7. 1828E-38
1.6049E-00
2.6363E-06
1- 4031E-02
2.4748E-04
7.3189€-15

TABLE I. - Continued

USl = 5.30E+04 M/SEC

XHE = .05

STANDING SHOCK
2.6211E+04
1.382(€E¢02
4. 8805E+01
T.5890E+02
2.5104E+01
3.0457€+00
3.8859E¢00
1.1734E+00
1.1293€+01

MOLE FRACTIONS

4.9819E-01
3.3420€~03.
4.8560E-01
1.2772e-11
4.188LE-08

1.0067€-07 "

3.3709E-04
L.2%75€-02
5.4 14E-C5

REFLECTED SHOCK
4.5628E+04
2.2086E+02
5.2794E+0L
1.0288€+03
3.1219€E+01
3.1654E+00
3.9302E+00
1.1228E+00
1.3961E+01

5.C3E5E-01
1.1976€-03
4.8223E-01
1.7512€E~13
1.8636E-08
1.4230€E-08
‘24 8290E-0S
3.7744E-02
B.9191E-03

USl = 6.00€E+04 M/SEC

XHE = .05

STANDING SHCCK

. 2.T137E+04
L.5431E ¢02
4.5138E+01
B.0729E¢02
2.6438E+01
3.0873E+00
3.8917E 00
1.1639E+00
L.2518E+0L

MCLE FRACTICNS
4.9894E-01

2.2b612E-03
4.8595E-01

3.0239E-12

2+5742E-08
4.d895E-28
1.9259E-04
1.2319€E-02
3.3613E-04

REFLECTEC SHOCK
4.9168E+04
2.4723E+y2
5.0468E+01
1. 1128E+03
3.3602E+01
3.2C96E+00
3.9407€+00
1.1589E+00
Le5146E+0L

5.CS16E-01
9.¢582E-04
4. 8122E-21
6.331+E-14
1.4306E-08
8.6626E-05
8.2189E-06
1.4199€-03
1.12606-02

p1-50N/m2

PlL = 5.00E+01 N/5Q-M,

XH2 =

HO

NUDBPID~ND

GAME

SPECIES

€~
H
He
H2
H=-
H2¢
HE .
HEe
HE¢+e

Pl = 5,00€+01 N/SQ-M,

XHZ =

HO

NAD I DD

GAME

SPECIES

[ 2

H

He
"2
H-
H2+
HE
HE+
HE+e

95

USL = 6.20E+04 M/SEC

XHE = .05

MOVING SHOCK STANDING SHOCK ' REFLECTED SHOCK

3.0087E+03 2. T493E¢04
6.4399E+01 1.T020E+02
1.2941E+01 4.2055€E+01
4.8296E¢02 8.5679E+02
1.4664E+01 2. T406E+01
2.9658E+00 3.1263E+00
3.6103E+00 3.8983€+00
9.2489E-01 1.1320E+00
4.4423E+01 _1e3639€¢01
~eomecscce—e MOLE FRACTIONS -
4.593BE-01 %« 9978E-01
6.6912€-02 1.6643E-03
%.5936E~01 4« 8573E-01L
2.8556E-08 1.0954E~-12
1. 01 75E-06 1.8203€-08
1.7613E-06 2.7367€E-08
1.3334E-02 1.2269E-04
S+ 1539E-04 “le1358E-02

8.3980E-14

«95

'

1+3458€-03

5.2194E¢04
2.7618E+02

. %<7904E01

1.2009E+03
3.5805€+01.
3.2477€+00
3.9451E+00
1.1766E+00
1.6422E401

5.C5726~01
7.1910E~04
4.8089E-01
2.4113E~14
1.0726€-08
5.39176-05
2.3060E-06
5.2023E-04
1.2151E-02

USL =" 6,40E+04 N/SEC

XHE = ° .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3.1983E+03

6.8562E +01
1.2586E401
5.1438E¢02
1.5620€+01
3.0240E 30
3.7064E +00
9.6017E-01
4. 5T48E+0L

4. 7389E-01
3.9970€-02
4. 1265€E-01
8.5382E-C9
S.%451€E-07
1.0045€E-06
1.2251E-02
1.23847€-03
1.5665€E~12

MOLE FRACTIONS

2.8377€E404
1+8510E¢02

- 3.9266E+01

9.0723E402
2.81128+01
3.1640E+00
3.9089E+00
1.0973€+C0O
1. 4650E ¢0L .

$.0114E-01
1.3003E-03
©.8617E-0L
5.5601E~13
1.3923E-08
1. Te13E-08
1.5499E~G5
¥.0592€-03
3.65656-03

. 5.4586E¢04

3.0643£¢02
4.5133E+01
1.291¢2E¢03
3. 7615€«01
342844E+00
3.9469E+00
L. 1824E+00
L.7721E%01

5.C59«E-01
5. 8443E-04
+.8082€-J1
9.9060E-15
7.9214E-09
3.4648E-09
7.1442€-017
2.1251E-04
1. 24556-02




TABLE 1. - Continued

2
%-me
Pl = 5.00E+01 N/SQ-M, USL = b.60E+04 M/SEC Pl = 5.00E¢0L N/SQ-M, USL = 7.00E+04 M/SEC
“XHZ = .95 XHE = .05 . XH2 = .95 XHE = .05
MOVING SHOCK STANOING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHMUCK

P 3.3889F¢03 - 2.8518E+0% 5.6Cl18E« 04 P 3.7737E+03 2.7891E¢04 5.6882E+04
T 7.4162E+01L. 1.9932E+02 3.3651€+02 T 8.9729€+Q1 2.2%63E402 3.9711€+02
RHO 1.2080E+01 3.6507e+01 4.2167E+01 RHO L.08606E¢01L 3.0825€401 3.6215E+01
H S5.4667E+02 9.5834E¢02 1.3805€E+03 H 6.1382E+02 1.0602E+03 1.5583E+03
A le6749E+01 2.9310E+01 3.9663E+01 A 1.9550E+01L 3.2248E+01 4.3106E¢01
S 3.08U00E «00 3.2012E+00 3.319€E¥LD S 3.1798E+0Q0 3.2731E+00 3,3867E+00
z © 347828E¢00° 3.9224E+00 3.9478E+00 14 3.8705E+00 3.9404E+00 3.9487E+00
GAME 9.9998E~01 1.0997€+00 . lel841E+Q0 GAME 1L.1006E+Q0 1+ 1491E+00 1.1850€E+00
V] 4. TC06E+OL - 1.5535E+01 1.8905E+01 1] 4.9354E+01 la7374E+01 2.1C69E+01
SPECIES ——mmmseme—== MOLE FRACTIONS ~—-=—e-ee-eo SPECIES  -——wewm- ~==== MOLE FRACTIONS —==v-mecee-a-
E- 4.8451E-01L 5.0285E-01 5.06C6E-01 E~ 4.9619E~01 2.0512E-04 5.C617€-01
H 2.0980€E-02 1.0283E-C3 4+4907€~04 H 5.0966E~03 5.5070E-06¢ 2.9218€-04
H+ 4.8129E-0L 4.8337€-01 4.8083E-01 H+ 4. 8579E~01 4. 8154E-01L 4.8088BE-0L
H2 ' 1.83518-09 1.9531E-13 4.4191E~-15 H2 5.2565E~11 2.5802€E~14 1.C460€E-15
H- 2.3892€-07 1.U606E-08 5. 8048€E-09 H- 3.3779€E~Cs 5.0213€E-09 3.0897€-09
H2e 4.8241E-07 L.O0751E-08 2.3026E-09 H2¢ 8.3833E~08 4.2176E-09 1.C930E-09
HE 9.9903€-03 3.9249E-C5 2.5473€E-07. HE 2.5214E~03 1.2945E-06 4.38719E-08
HE* 3.2273€-03 5.9319€-03 1.CO071E-04 HE ¢ 1.0397E~02 le 7836E~-03 3.1586E-05
HE#+ 4.¢520E~11 6.1762E-03 1.2564E-02 HE++ 2.9011E~08 1.0898E~02 1.2631€-02

PL = 5,.00E+01 N/SU~M, USLl = 6.80E+04 M/SEC
XH2 = .95 XHE = L,05

MOVING SHGCK STANDING SHOCK REFLECTED SHOCK

P 3.5812E+03 248352E+04 S.6T73E+0
T B.l147E+0QL 2.1412E+02 3.66765¢02
RHO 1.1503E+01 3.3669E+01 3.9205€E+01 ' .
- H 5.7983E+02 L.0094E+03 1.4692E+03
A 1.7988E+01 3.0760E+01L 4.1420E+01
S 3.1319€+0Q 3.2376E+00 3.3536E¢00
z 3.8366E¢00 - 3.9331E+00 3.9484E+00
GAME - 1.0393E+00 - 151237E+00 1.1848E+00
u 4.8213€+01 *Le6451E+0L 1. 9593E+01
SPECIES  -—~--------- MOLE FRACTICNS wwm=mme=c——w-
E- 4.91T4E~0L 5.0421E-01 5.C6125-01
H 1.0405€-02 8.1490E-0% 3,6114E-04
He 4.,8482E-01 4.8226E-01 4. €085E~01
H2 3.2861E-10 . 6e4336E-14 2.C989E~15
H= 9.3213E-08 8.0082E-C9 4.2411E-09
H2e - 2.0771E-07 6.6104E-09 1.5711€E-09
HE 64 1159€E-03 1.8024E-05 1.0122€-07
HE+ 6.9164E-03 3.4443E-03 5.3744E-05
HE ¢+ 1.3376€-09 ’ 9.2503E-03 1.2610€-02

59



Pl = 1.00E+02 N/SQ-M,
XH2 = ,95
MOVING SHOCK
P ‘1:1127Ee01
T '2.8250€+09
RH3 3.9387€+00
H <. 2.8883E+09)
A -. 1e6T58E+00 -
S - 1.0526E+00
2. 1.0000E+00
GAME « 9.9406E-01
U 2.3185E400
SPECIES it hel
E- 3.5165E-5623
H 1.9644E~-10
He ... .. - 3.9194E-20
W2 - -~ 9.5000E-01
H- . 3.2380E-71
H2¢ 2.4267E-20 -
HE . 5.0000£-02.
HEe¢ - 1.2569E=74 -
HE®#+- . de
Pl = 1.00E+02 N/SQ~M,
XH2 = .95
4 1.752)E+01
Trr s " U 3.8T03E+00
RHO %.526TE+Q0
H 3.9997€+00
A, * - 1.9490E+00
S 1.0820E+00
T2 © -1.0000E+00 "
GAME : 948152E-01
U 3.0256E¢00
SPECIES el el
E- 4.6554E-41
H 7.0866E~07
He o -5.5605E~-20
H2 9.5000€-01
N- 3,6158E~6T"
H2+ - - ‘7.8557€E-21 -
HE 5.0000E-02
HE+ 2.1646E-61
HE¢¢ - .

60

TABLE 1. - Continued

USL = 4.00E+03 M/SEC

XHE = 05

2.3180E+01
3.5120E+00
- 6.6011E+00
3.6144E+00
- i1« 861 2E+00
1.0543E+00

1.0000E+00 -

9.8632E-01
1.3798E+00

MOLE FRACTIONS

le4b24E-44"

2,8110&-08
5.0307€-20
9.5000E-01
6.3447€E-51
1.3154E~20
5.0000£-02
6.1193E-63
Ve

H

4,
1.
Se
2.

1

1.

9

- la

'STANDING SHOCK REFLECTED SHOCK

<6578 +01
951 9E +00
1425E «01
1968E +00
1866E+00
.0T08E +00
0000€ +00
«6554E-01
2210£+00

8.2633E-29
6.0747E-05
5.8114E-20
9.4994E-01
1.1506E-33
5.3448E-21

4.9998€E-02

. 1.0966E-53

0.

USl = 5.00E+03 M/SEC

XHE = ,05

MOVING SHOCK STANDING SHOCK

466 T2E+0L .
5.1611E+00
9.0606E+00
5.4362€+00
2.2275E+00

"1.0862E+00 °

-1.0001E+00
-9.6133E-01
1.5120E+00

REFLE
1

6.
1. .
7.6191E+00

.2
-1

1.
a.
1.

CTED SHOCK
-0160£+02
854 0€ +00
4T67E 49 -

«4832E ¢00
+1055E +00
0036E +00
9638E-01
3398£ +00,

MOLE FRACTIONS --—=ev-cac--=

L. &730€-25
1l.4766E-04

5.9205€-20 °

9.4986E-01
2.82648E-30
4.2508E-21

\

4.9996E-02 -
4.6113E-52 .

0.

5.5995E-17
7.2301£-03
5.3725E-17

9.4295E-01
1.1819€-20

2.3463E-18
4.9819E-02
2.9406E-62
0.

.pl

=100 N/m2

PlL = 1.00E+02 N/SQ'N:

XH2 =

SPECIES

E-

H

He:

H2

H=

H2+
HE |, 7.
HE+
HE#++,,~

95

UsyL = 6.005003 M/SEC

XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

Pl = 1.00E*02 N/SQ-M.

XH2 =

HO -

N D LR -D

GAME
U

SPECIES

E~

H.

Hey.

H2
W
H2#¢. .

HE.

HEe.

HE ¢+

95

MOVING SHOCK
3.4967E+0] .

.. 6.3813E+00

5.4673E¢00

..6.9746E+00

. 2.4103E¢00

1.1382E¢00
1.0023E+00
9.0832€-01

- 4.4435E+00

2.1126€~18
4.6059€-03
2.1006E~18
9.4551€-01
8.5286E-23 -
1.5396E~20

- 4+ 9885E~0Q2
1.5856E-44
0.

2.5427E+01 . B8.1568E+01 1.5811E402
" 5.0934E+00 . 6.9206E +00 8.166TE+00
4.9915E+00 1. 1732401 . . 1.8894E+01
5.359E+00 1.7425E+00 1.0360E+01
2.2135€+00 | 2.4845E+00- 2.6423E+00
 1.1106E+00 1.1180E¢00 1.13956400
1.0001€400 1.0046E+00 1.024 TE+00
9.6187€-01 .8,8782€E-01 , 8.3433E-01
3.7281E+00 1. 5826E+00 . 1.3424E¢00
------ ~mm=e= MOLE FRACTIONS =====m=cewn=
1.1556E-26 9. 4B44E-1T S.7735E-14
1.52786-064 . 9.1433£-03 . #.8153E-02-
5.0110E-20 9.1613E~17 - S.STTTE-14
" 9,4985E-01 9.4109€-01 .. . 9.0305E-01
1.21226-31 1.8711E-20 - .. 3.899E-17
3.3452€-21 3.5129E-18. ..  1.9967€-15
©.9996E-02" 4.9771E-02. - 4.8796E-02
6.8784€-53 6.4527€-42 © 5.8053E-36
0. . 0. : 0.

USl = 7.00E+03 I/SEC

XHE = .05,

STANDING SHOCK REFLECTED SHOCK
1.3492E+02.:

8.2120€+00
1.5976E+01
1.0623E+01
2.664T4E+00
1.1514E+00"
1.0285E+00
8.2991€-01
1.5177€+400

2.3153E+02
9.0680€ +00-
2.4041E401
1.3540E¢01
2. 8050E+00

< T 1.1764E400°
" 1.0621E+00.

‘B.1694E-01"
1.3104E¢00

MOLE FRACTIONS ==-==-=-=--

.ﬁZ#ZE-l‘
5.5337€-02
7.1882E-14
8.9605E-01

6.4610E-17 -

2.4046E-15
4.8617E-02
2.6T62E- 35
O

2.0328€E-12
1.17T0RE~01
1.9688€~12
8.3590E-01
2.6039€E-15
6.6650E~16
4.T074E~-02
T.0T06E~ 33
0.



PlL = 1.

XH2 =

P 4.6523E+01
T :7.4048E+00
RHO 6.1940E+00
H ‘8. 8627E+00
A 2.5198E+00
[ 1.1658E+00
4 1.0144E+00
GAME 8.4530E-01
u 5.2108E+00
SPECIES  ==-—-—==-=--
E- 2.3387E-15
H 2.84256-02
He 2.2814E-15
H2 1 9.2229€-01
A= 4,6149E-19° - -
H2+ 5.7816E-17
HE - 4.9289E-02
HE+ 3.5893E-39
HE++ 0.
Pl = 1.00E+02 N/SQ-M,
XH2 = .95
MOVING SHOCK
P 6.0053E+01
T 8.1249E+00
RHQ 7.1221€+00
H . 1.1016E+01
4 2.6280E+00
S 1.1952E+00
z 1.037TE+00
GAME 8.1915€-01
] 6.0084E+00 °
svecnes ------------
E- 9.9352€-14
" 7.2580E-02
He 9.7270E-14
H2 8.7923€-01
H= 4.0428E-17
H2+ 2.1225€-15
HE 4. 8186E-02
HE+ 6.7757€-36
HE ¢+ Oe

+95

MOV ING SNOCK

Q0E+02 N/SQ-M,

.XHE = .25

TABLE I. - Continued

USl = B8.00E+03 M/SEC

STANDING SHOCK REFLECTED SHOCK
¢ 3 417TE+02

2.1697€+02 -
9.1531E+00
2.2145E+01
1.4099E+01
2.8255E+00
1.1885E+00
1.0704E+00
8.1485€-01
1.4554E+400

MOLE FRACTIONS

3.0246E-12
1.3150€E-01
2.9357€-12
8.2178E-01
3.9306€E-15
9.2757E-14
4.6712E-02
3.1263E-32
0.

8512E+00

3.11515001
1.7363E¢01
2.9861E¢00
1.2174€+00
1.1136E+00
8.1282E-01
1.2944E+00

2.
2.
2.
7.
Se
8.
4.
oo

0

5279€-11
0401E-01
4522€-11

3402E-14
1010E-13
4900E-02
2867E-30

USl = 9,.Q00E+03 M/SEC

XHE = .05

STANDING SHOCK
3.3554E¢02
9.9463E+00
"2.9977E+01
1.8139€E+01
3.0155E+00
1.2298€+400
1.1255E+00
8.1233€~-01
1.4305E+00

MOLE FRACTIONS

3.3792€-11
2.2298E-01
3.2805E~11
7.3260€E-01
T.1746E-14
1.0587€~-12
4.4426E-02
2.9580E-30
0.

REFLECTED SHOCK
4.9975E+02
1.0585E ¢01
4.0092E +01

. 2.1830E +01
3.1850€ +00
1.2628E +00
1.
8.1391E-01
1.2984E+00

1775E 400

1.
3.
1.
6.
Se
5.
4.
4.

[}

T743E-10
0149€-01
T231€E-10
5605€-01

6725E-12
2463E~02
1311€-28

5109E-01

S157E-13 °

p, * 100 N/m?

Pl = 1.00E+02 N/SQ-M,

XH2 =

NP I D~

GAME

SPECIES

E-
-
He
H2
H=
h2+
HE
HE+
HE++

«95

MOVING SHOCK

7.5389E+01

. 8.6802E+00

8.1235€+00
1.3423E+01
2.7412E+00
1.2269E+00
1.0690€E+00 -
8.0975€-01
6.8121E+00

1.0037E-12
1.2910€-01
9.8405E~13
8.2413€-01

- 6.0952E-16
2.0293E~14
4.6773E-02
F.4B8TTE-34
0.

Pl = 1.00E+02 N/SQ-N,

XH2 =

Wo

NWUDPIO~D

GAME

SPECIES

E-
H

He
H2
H-
H2e!
HE
HE
HE¢+

95

MOVING SHOCK
9.2375€+01
9.1483E+00
9.1231E+00
1.6079€+01
2.8574E+00
1.2611E+00
1.1067E+00
8.0644E-01
7.6068E+00

5.5393E-12
1.92818-01
5.4363E-12
7.6201E-01
4.5267€-15
1.0759€-13
4.5180€-02
©,0606E-32
O.

USl = 1,00E+04 N/SEC

XHE = .05

STANDING SHOCK

4.9469E+02
1.06T1E+0)
3.8914E+01
2.2705€+01
3.2170€+00
1.2754E+00
1.1913E+00
8.1402€-01
1.4238E+00

MOLE FRACTIONS

2.2300€E-10
3.2118E-01
2.1672E-10
6.3685E-01
6.96756-13
6.9843E~12
4.1970E-02
4.63956-28
0.

REFLECTED SHOCK
7.0789E+02
1.1290E+01
5.006TE +01
2.6879E+01
3.3996E 00
1.3123€+00
1.25226+00
8.1752€-01
1.3161E+00

8.7859E-10"
4.0289E-01
8.5438E-10
5.5718€-01
3.6959€~-12
2.7898E~11
3.9928E~-02"
1.7219€-26
0.

USl = 1.10E+04 M/SEC

XHE = .05

STANDING SHOCK
6.9419€+02
1.1357€+01
4,8270E+01
2.7748E+01
3.4296E400
1.324 76400
1.2664E+00
8.1784€-01
1.4399E+00

MOLE FRACTIONS

1.0342€-09
4.2068E-01
1.0065E-09
5.3983E-01
4.3213E-12
3.2018E-11
3,9483E-02
1.9371E-26
0.

REFLECTED SHOCK
9.6680E+02
1.1987E+01
6.0322E+01
3.2489€+01

. 3.6313E+00
1.365T7E+00
1.3369E+00
8,2282E~-01
1.3536E+00

3.5077€-09 -
5.0407€-01
3.4179E-09
4.5853E~01 -
* 1.8658E-11
1.0847E-10 |
3.7398E-02
4.4940E-25
3.2669E-89

61



Pl = 1.00E+02 N/SQ-M,

XH2 = .95

;M
Ea

Wy CC

NP I'DwO

GAME

EIRRL]

Pl = 1,00E+402 N/SQ-M,

XH2 = (95
- MUOVING SHOCK
P, 1.3129€+02
1 9.9508E+00
RHO 1.1012E+01
Mo " 2.2141E+01
A . 13.1012€+00
s, 1.3268E+00
z. 1.1983E+00
GAME 8.0656E-01
v 9.1780€+00
SPECIES  —=---o---o-
- 6.6783E-11
H 3.3098E-01
e 6.5644E~11
H2 6.2729E-01
M- 8.2708E-14
H2+ 1.2220€-12
HE. .~ 4.1725E-02
HE®+ " .5.7830E-30
HEe++ 9.

62

OVING SHOCK

1.1101E+02

9.5650E+00
1.0092€+01

1.8985€+01

2.9771E+00,
1.2978E+00 .

T 1.1499E¢00 -
. B.0581E-0I -

8.3947E+00

2.1465E-11 |

2.6079€-01

2.1083E-11.

6.9573€E-0]
2.2058E-14
4.06414E-13
4.3480E-02

T T.2185€-31

0.

TABLE 1. -Contlnised

US1 = 1.20E+04 M/SEC
XHE = .05 -

STANDING SHOCK REFLECTED SHOCK
9.3565E+02

© 1.2030E+01
1 5.7613E+01
3.3271E+01

3.6563E+00." .

1.3772E+00

" 1.3500€+00
8.2315E-01 ..

1.4729E+00

MOLE FRACTIONS

3.
5.
EN
4.
‘2.
1.
3.
“.
3.

8942E-09 .

1857E-01
7978E-09
4439E-01
028SE-11
1673E-10
7036E~02
9463E-25
5997E-90

1.2786E+03
1.2702E¢01
7.0339€+01
3.8659c+01

-3.8835€+¢00
. 14225400

1.4309£ +00

,.8.2979e~01

1.4053E +00

1.2312€-08

. 6.0237€-01

1.2030E-08
3.6269€E~01
7.8043E-11

- 3.60TLE-10

3.4941E-02
9.0673E-24
2.5665€E-84

US1 = 1.30E+04 M/SEC
XHE = .05

STANDING SHOCK
1.2194E+03
1.2715€E+01
"6.6516E+01 .

3.92756e01

3.9007E+00

1.4326E¢00.

1.4618E400
8.3002E-01
1.5219E+00

MOLE FRACTIONS

1.
6.
1.
3.
7.
3.
3.
8.
3.

2914E~08
1281€-01

2628E-08 -

5251E~01

9160€-11-

65T0€E~10
4680E-02
B8841E~24
1746E-85

REFLECYED SHOCK

1.6449E+03
1.3467E+01

. 7.9636E+401

4.5411E+01
4.1632E 400
1.4822€¢00

- 145338E+400

8.3912e-01
1.4722€+00

4.0217€-08

. 6.9605E-01

3,9420€-08

2.7136E-01

2.8827€-10
1.0848E~09.
3.2599€E-02
1.4238€-22
3.1266€-80

le

. 100-N/m2

Pl = 1.00E+02 N/SQ-M,

XH2

SPECIES

E-
H
He
H2
He
HZ2+
HE
HE ¢

HE+¢.

[ 2%
XH2

E-.
H

He -
H2
Her

HE
HE+

HE+¢ - .

= 1.00E+02 N/SQ-M,

H2+- "7

-

.95

US1 = '1.40E+04 M/SEC

XHE = ,05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

l 5319€+02

1.0319E+01
1.1861E+01
2.5546E+01

3.2307E+00

1.3781E+00
1.2515E+00
8.,0817e-01
9.9543€E+00

--------- ~=~" ROLE FRACTIONS =--—

1.8634E-10
4.0193e-01
1.8338E-10
5.5812E-01

2.6981€E-13"°

3,2318€E-12
3.99526-02

© 9.7772E-29
J.

.95

" MOVING SHOCK

1.7669E+02
- 1.067TE+OL
1.2638€E+01
2.9202E+01
3.3660E+00
1.4214E+00
1.309¢E+00
- 8.1048E-01
- 1.0726E+01

4.6193E-10
"4.T7256€E-01
4.5508€E-10
4.8925€E-01
1.5772E-13

T.6056E-12"

3.8186E-02
B84.2465E-28
J.

1.5423€+03
1.3440€+01
7.4494E401
4, 5744E+01
4.1679E+00
1.4902E400°
1.5405E+00
8,3903€E-01
1.5874E+00

©.0032€-08
7.0171€-01
3.9268E-08
2.6584€-01
2.73676-10

1.0374E-09

3.24576-02
1.3343E-22
2.5194€-81

2.0648E+03
1.43426401
8.7558E +01
5.2765E+01
4.4846E+00
1.5445E +00
1.6443E¢00
8.5283E-01 .
1. 5596 +00

1.3579€-07
T7.8367€E-01
1.3365€-07
1.8593€-01
1.0292E-09
3.1634E-09
3.0408E-02
2.8378E-21
1.2085%€-75

uUsl = 1.50E¢04 M/SEC

XHE = .03

STANDING SHOCK REFLECTED SHOCK

1.9022E+03 2.5408E403°
1.4255€+01 1.5466E+01
8,1123E+01 9.3350E+01
5.2677E+01 6.0786€+01
4.4694E+00 4.08869E+00
1.5495€+00 . 1.6085E+00
1.6449E¢+00 1.7599E+00
8.5193E-01 8.7744E~01
1.6735E+00 1.6766E +00
MOLE FRACTIONS -~———==———~
1.2494E-07 5.3235€-07
7.8411E-01 8.6355€-01
1.2302€6-07 5.2652E~-07
1.8549€-01 1.0804€-01
8.9912E-10 3.9156€E-09
2.,8210€-09 9. 7492E-09
3,0397€~02 2.8411€-02
2.0357e-21 7.8658E-20
4.5227E-75 1.0597€E-69



Pl = 1.00E+02 N/SQ-M,
XH2 = .95
. MOVING SHOCK
‘P 2.0180€+02
T 1.1030E+01
RHD 1.33238€+01
H 3.3108E+01
'y 3.5081€+00
L 1.4666E+00
r 1.3717E+00
GAME 841342E-01
U, 1.1492E+01
SPECIES. —=—m—m——=c—-
E- 1.0456E~09
H 5.4192E-01
He 1.0311€-09
H2' 4.2163E-01
H= 1.9008E-12"
H2+ 1.6396E-11
HE . 3.6452E-02,
HE'¢ 4.3665E~ 21
HE++. 0. -
Pl = 1.00E+02 N/SQ-M,
XHZ = .95 e
MOV ING SHOCK
[ 2.2848E+02
T .7 . 1.1390E+0L .
RMO, 1.3948E+01
H 3,7265E+01,
A 3.6584E+400
S 1.5137E+00
r 1.4383E+00
GAME 841703E-01
' 1.22564E401
SPECIES
E- 2.3135E-09
H . 6.0944E-01
He 2.2844E-09
H2 3,5579€-01
H- %.5457E-12
H2+ 3.3686E-11
HE . 3,4T64E-02
HE+ 3.0270E-26
HE++ 2.1868E-92

TABLE . - Continued

US1l = 1.60E¢04 M/SEC

XHE = L05

STANDING SHOCK
2.2931E+03
1.5264E+01

.. BJST4TE+OL

6.0061E+01
4.8340€+00
1.6094E+00
1.7520E+00
8.7379E-01
1.7902E+00

REFLECTED SHOCK
3.0832E+03
1.7337€¢01 .
9.4980E+01

6.9746E+401

5.5368E¢00
1.6741E+00
1.8724E+00

9.4438E-01 "

1.8751E +00

MOLE FRACTIONS —=————==————

4.3818E-07
8.5846E-01
4.3334E-07
1.1300E-01
3,0658E-09
7.9106€-09
‘2. 8539E-02
4.4512E-20
2.4T48E-70

3.6321€E-06
9.3183£-01
3.6125€E-06
4.1461€-02
2.1429€-08
" 4.0943E-08
2.6T04E-02
9.4868E-18
1.5209€-62

USl = 1.70E+04 M/SEC

XHE = .05

STANDING SHOCK
2.7013€+03
1.674BE+01
8.7002E+01
6.7863E+01
5.3549E+00
1.6686E4+00
1.8539E+00
9.2358E-01
1.964TE+00

2.1636E-06
9.2116E-01
2.1501E-08
5.1867€-02
1.2800E-08
2.6338E-08
2.6971E-02
2.3803E-18
1.2071€E-64

REFLECTED SHOCK
3.7370€+¢03
2.2238E+01
846596E +01
8.0689E+01
6.9731E+00
1.7413E+00
1+ 9406E+00
1.1267€+400
2.3448E+00

—=-===-zve=- MOLE FRACTION§ ~~=—-—=emw=-=

1.2961E-04
9.6898E~01
1.2950E-04
4.9944E-03
3.5764€-07
4.6915€-07
2.5766€-02
'6.9323E-14

1.4634E~-48

" =100 Nlm2

Pl's 1,00E¢02 N/SQ-M,
XH2 = .9
MOVING SHOCK
P 2.56 T3E+02
T L.1764E+01
RMD T 1le44b3E+0L
H T 4.1672€401
4 3.8187E400
S 1.5622€+00
L 1.5089E+00
GAME - 8.2154E-01
u 1.3010€+01
SPECIES -—--—ewe——a--
E- 5.0322E-09
H 6.7455€~01
He 4.9759€E-09
H2 2.9231€E-01
H- -7 1.0429E~-11
H2+ © 6.6750E-11
HE 3.3136E-02
HE+ 2.1437€-25
HE++ 3.2598E-91"
Pl = 1.00E+02 N/SQ-M,
XH2 = .95
MOVING SHOCK
P 2.8653E+02
T 1.2164E+01
RHI 1.4879E+01
L 4.6328€+01
a 3.9915E+00
S 1.6122E+00
1 1.5832€E+00
GAME 8.2732e-01
v 1.3761€+01
SPECIES  ~~==e=-—-——m—m
E- 1.0756E-08
H 7.3672€-01
He 1.06506~-08
M2 2.3170E-01
H- - 2.3077€-11
H2+¢ 1.2872E-10
HE 3.1582E-02
HE+ 1.26411E-24
HE++ 1.6541E-88

US1 = 1.B0E®04 M/SEC

XHE = .05

STANDING SHOCK

REFLECTED SHOCK

3.0914E+03 4.4945E£¢03
1.9585€¢01 2.9880E +01
B.1978E+0L © 74691 9E ¢01
7.5970E+01 9.3432E 401
6.3169E+00 7.8806E +00
1. 724 0E+00 L. T9TSE +00
1.9254E+00 1.9555E+00
1.0582€E+00 1.0628E+00
© 2429T2E+00 3.0057€ +00
MOLE FRACTIONS ~~——=o=——ci-
2.4393E-05 3.5144E-03
9.6119E-01 9,66 T2E-01
2.4344E-05 3.5139€E-03
1.2789E-02 6.7393E-04
9.0620E-08 3.9803E-06
1.3959€-07 4,4374E-06
2.5968E-02 2.5568E-02
9.8387E-16 2.4797€-10
4.2929€-56 1.0733E-35

USL = 1.90E+04" N/SEC

XHE = .05

STANDING SHOCK'
3,4320E+03
2,4411E+01
7.2223€+01

" 8.4255E+01
7.3576€+00
1.7711E+00
1.9466E+00
1.1392€+00
2.8366E+00

MOLE FRACTIONS

4.3588E~04
9.7128E-01
4.3571€-04
2.1635€6-03
71.8069€-07
9.4503€-07
2.5685E-02
1.2705€~12
4.8399E-44

REFLECTED SHOCK
5.2277E+03
"3,5206E +01
7.5031E+01
1.0551E+02
8.1783E+00
1.8389¢00
1.9790E+00
9. 5996E-01
3.3998E+00

1.4971E-02,
9.4449€-01
1.4969E~02
"2.8203E-04
1.1036E-05
1.2425€E-05
2.5265E-02
9.1828E-09
5.0438E-20

63



Pl = 1.00E+02 N/SQ-Ms  US1 = 2.00E+D4 M/SEC
XH2 = .95 XHE = .05
- .- MOVING SHOCK 'STANDING SHOCK REFLECTED SHOCK

P 3.1782E¢02, 3.7606E403 - 5.9335E003
T, 7777 1.2612€E401 . - . 2,9507E+01 - 3.8906E +01
RHD 1.5175E«0L. © 5.51THESOL * T.5737E +01
H T 5.1234E401 9. 2851E¢01 * 1.17305¢02
[} “7 4.1826€+00 7.8351E+00 4623E+00°
s . 1.6632E+00 ‘1.8103E¢00 1.8751E400
ez 1+6606E+00 "§.9554E+00 2.013TE+0C
GAME 8.3530E-01 . 1.0639E+00 - 9. 1405E-01
u 1.4506E+01 ‘3.3846E+00 3.6350€+00
SPECIES  —==w--m ~-=== MOLE FRACTIONS =—~==-=o -————

- 2.3764E~08. 3.3845E6-03 3.1821E-02

H,. 7.9560E-01 9, 6T04E-01 9.1131E-01

He, 2.3567E-08 3.3841E-03 3.1818€6-02

H2 . 1« 7429E-01 6.1185E-04 1.7586E-04

He 3 0« 5.1376€-11 3.3516E-26 1.8496E~05

H2+ . 2.48926-10 3, T7435€~06 2.1531E~05

HE .- - 3.0110E-02 2.5570E-02 2.4830£-02

NE ¢, T+ T396E-24 1.9948E-10 6.266TE-08 °
HE ¢+ 1.4641E-84 4.2821€-36 5.3758E-27

Pl = 1.00E¢02 N/SQ-Ms  US1 = 2.10E+04 M/SEC
XHZ = .95 XHE = ,0%

. ~n0vxnc SHOCK  STANDING SHOCK REFLECTEO SHOCK
P. 3,5053E+02 4.1141E+03 60 5983E¢03
T 1.3148E¢01 - 3.3727€+01 4.1702E+01
RHJ . 1.5322E+01 6.1860E+01- 7. 70406 +01
M * 5.6388E+01 1.0199E+02 1.2910E +02
A .+ ,4037E+00 8.0560£400 8. T458E+00
S . .-+ 1.T149E+00 1.8450E+00 1.9087E+00
IR _1.T401E+00 - 1,9723E+00 2.0538E400
GAME 8.4769E-01 9.75T7E-01- 8,9305€~01
. 1.5242E¢00 3,7816E+00 3.7828€+00
SPECIES ~ ~—-——--—== ~ MOLE FRACTIONS ==——eoo—ee-e

E- .- 5.7691€-08 , 1.1588E-02" 5.0705€-02

H o -8+5060€-01 9.5117€-01 8.7407E-0L
He . 5.7311E-08 1.1587€-02 * 5.0700E-02
H2 . : 1.2066E-01 2.8879E-04 1.2802€-04

He 1.2060E~10 T.8124E-06 2.5127E~05
H2+ " 5.0075€-10 8.7226E-06 3.0255€~05
NE 2.8735E-02 . 2.5352€-02 2.63456-02
MEe+ 6.8171E-23" 4.0926E-09 2.1239€-07
HE *+ 1.7827€-81 1.3481E-31 ©.5911E-25

TABLE 1. - Continued

2 100 N/m2

" HE

Pl = 1,00E+02 N/SQ-M, US1 = 2,.20E+04 M/SEC
XH2 = .95 XHE = .05
MOVING SNOCK STANDING SHOCK "REFLECTED SHOCK
P 3.8449E402 4.4829E403 - 7.1805€+03
T . 1.3859E+01 3.6974E+0} 4.4001E+01
RHO 1.5251€¢01 6.0822E+01 T.7790E+01
H 6.1786E+01 1.1175€+02 - 1.4105€¢02
A 4.6861E¢00 8.2754E+00 9.0224£+400
S 1.7667E+00 1.8780€¢00 1.9421E+00
4 1.8192€¢00 1.9994€+00 2.0978E+00
GAME 8.7101E-01 9.2836E~01 8,8189E-01
u 1.5963E+01 3.9906E+00 3.8892E+00
SPECIES me=—e~ecsc-c MOLE FRACTIONS ~—~=w—mew—-=
E- 1.7038E-07 2.4945€-02 7.0602E-02
H 9.0059€-01" 9.2488E-01 8.3480E-01
He 1.6958E-07 2.4943E-02 T7.059%€-02
H2 7.1921E-02- 1.9995E-04 9.8989E-05
H= 3.224TE-10 1.3001E-05 3.0646E-05
H2+ 1.1165E-09 1.4862E~05 3.8080E-05
HE 2.T485E-02 2.5007E-02 2.3834E-02
HE+ 1.0423E-21 2.5284E-08 5.1649E-07
++ L.4699E-17 2.T415E-29 1.1783E-23
PL = 1.00E+02 N/SQ-M, US1l = 2.30E¢04 M/SEC
XH2 = .95 XHE = .05
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
[ 4 4. 1923E402 4.7362E+03 7. 5462E+03
T . 1.5010€+01 3.9538E+01 4,5906€+01
RHD . l.4762E+01 5.9047E+01 T.665TE+01
H. 6,7419E+01 1.2175€402 © 1.5304E+02
A 5.1403€+00 8.5091€+400 9.2826E+00
S. 1.8182E+00 1.9117€+00 1.9768E+00
4 1:8920E+00 2.0327E+00 2.1444E+00
GAME 9.3043E-01 9.0203E-01 8.7532E-01
J L.6651E+0L 4.1629E+00Q 3.9665E+00
SPECIES  —=--—w==<=- ~~ MOLE FRACTIONS -—===w—me-—n
E- 7.8552E-07 4,0854E-02 9.0784E-02
" 9.4291€-01; 8.9353E-01 T.9497€~01
He 7.8348E-07" 4.0851E-02 9.0774E-02
H2 3.0658E-02 -1.3284E-04 7.8031E-05
He : 1.1864E~09 1.7452€-05 3.4492E-05
H2¢ - 3.2318E~09 2.0501E-05 4.4073E-05
HE 2.6627€-02 2.659T€E-02 2.3315€-02
HE+ 4.4555€-20 9.4015€E-08 1.0192E-06
HE++ 3.3935E-72 S.6736E-27 1.3915€-22



Pl = 1.00E+02 N/SQ-M,
XH2 = .95
MOVING SHOCK

4 445340E+02
L 1.7273E+01
RKHD 1.3553€¢01

H. 7.325TE+0L

A 6.0085E¢00

5 1.8648E+00 -

z . 1.9368E+00
GAME 1.0792€+00

u ‘1. T261E+01 ~
SPECIES  ===v-w-—----
£- 9.0443E-06
H 9.6733E-01
He 9.0365E6-06. -
H2 - 6.8380E~03
H- 8.2811E-09
H2+ 1.6022€-08 .
HE . 2.5816E-02.
HE+ 1.9760E-17" -
HE++

1.3213€E-63

Pl = 1.00E+02 N/SQ-M,
XH2 = .95

MOVING SHOCK

3 448651E+02
A 2.0962E+01
RHO 1.1913E+01
H . . T.9278E+0l
A 6.8709E+00
s . 1.9055E+00
P 1.9482E+00
GAME 1.1561E400
u. 1.7784E+01
SPECIES  ————===meeec

E- 1.6263E-04

H 9.7291€-01

He 1.62606~04

H2. 1.0980€-03

H- 7.3636E-08.

H2e. 1.03406~07

HE 2.5665E-02

HE+ 2.6948E~164 °

 B.9T20€-51

HE++

"TABLE I. - Continued

- ‘-XHE =

MOVING SHOCK STANDING SHOCK

NDLE FRACTIDNS

MOVING SHOCK STANDING SHOCK
T 4o %435E403

-4 90 3283E400°°

B (A

== MOLE FRACTIONS

»+ 1e26156=06 °

2
P 100 N/m
USL = 2.40E+04 M/SEC PL = 1.00€¢02 N/SQ-M,
XHE = .05 XH2 = .95: « L. -
STANDING SHOCK REFLECTED SHOCK
4.T285E+03 7.4513E403 - 5.2080E+02 "
4.1563E+01 4.7355E+01 ‘2.4868E+01 .
5+ 4968E+01 7.1795E401 ,'1.0728E+0L
- 143177E+02 - 1.6454E +02 8.5525E¢01 ¢
8.7223E+00 9.5076E +00 T43209€ 400 %
1.9485E+00 2.0143E+00 .1.9394E+00
2.0697E+00 - 2.1916E+00 1.9522€+00
© 8.8440E-01 84 7097E~01 . 1.1040E+00
. 4.2660E400 4.0110€+00 . .1.8307E+01
MOLE FRACTIONS =—~——w=————ee SPECIES  =~=~=—=cmemae
5.7932E-02 1.1037£-01 E- 1.3958€-03
8.5985€-01 7.5632E-01 H o x . .~ 9.7131E-01:: °
5.7927€~02 1.1035€-01 He . 1.3957€-03 .
9.0198E-05 6.0916E-05 H2 © 2.8469E-04"
2,0455E-05 3.5723E~0% H= 3.5434E-07"
2.4586E-05 4.6669E-05 M2+, ; 4.2369E~07
2.4158E-02° 2.2812E-02 HE 2.5613E+02°%
2.3662E-07 1.6927E-06 HE+: 7 : , 5.5893E-12"
5.2409€~25 |  Bu44STE-22 HE#+ . . 2,2670E-62-
u51 = 2.50E+04 M/SEC PL = 1.00E¢02 N/SQ-M,
HE = .05 XHZ = (95 .. yr e st .
STANDING SHOCK REFLECTED SHOCK
4.5125E403 6.9845E +03 [ ;. 5.5759E+02, -
4.3070E+01 "~ . 4.8410E+01 T ., . 2.8338E¢01-s .-
4.9664E+01 6.4453E¢01 RHO . . 1.0034E+0l
1.4161E402 * 1475386402 H o' . 9.2038E¢0L:
8.9172E+00 . 9.69T5E400 A - . . T.4848E«00;
1.9873E+00 2.0540€ +00. S <, 1.9700€400. .-+~
2.1096E+00 . 2423856400 57 e 1e9611E#00™ -
8.7514E-01 ° - 846782601 GAME ... 1,0081E+00" .-
4.2704E400 " 4.0269E400 U <. . 1.8877€+01
MOLE FRACTIONS ~——-come—cen- SPECIES"
7.57506-02 "1.2897€-01 E- 5.77126-03
8.2469E-01 7.1961E-01 H . 4. 946286E-01
7.5T44E-02 1.2896E-01 He. © 5.,7711E-03
6.6976E-05 4.T050E-05 H2 © . le1748E-04
2.1849E-~05 . 3.6T46E~05 H-.. . ~,+ 9.7225E-07
2.6T9TE-05 4.6148E-05" H2¢ .: - ° . 1.09556-06 -
2.3701E-02 2.2334E-02 HE. 2.5496E-02 ..
%¢5266E-07 2.4T66E-06" HE¢ 1.8805E~10
3.1617E-21"

5.15T0E~24

1.6689E-37

1 .1e9930E-22

.

* b 4399E+D1"

" 8.6581E-017

USL = 2.60E404 M/SEC
HResT s Y

_EFLECTED SHDCK

"40394TE+03

44601 2E401 5" 7
xlasl1oeooz"‘
“ 9.1126E+00°
- 2.0236E+00 12,0920 +00

2.1512€+00 2.28T1E+00
B.6940E-01-¥ 7Y . B, 6583E-01
4*23025»90 ;'t'§~4 o«aonog
. AR FO -

'5.9203€ +01
- 1.8661E402
- '9.8945E +00

1.4748E-01
6.8307E~0Y
1.4747E-01,

9.3629E-02
- 7.8940€~01: - -
$9,3622€<02

-15,2007E~05" 3.7196E-05,
- 2.2859E-05 3.3850E-05
.2.8568€0 Y 4.56WE-05

-:243242E-02 -5 2.1858€- oz
< T.7033E<07 <., 5. 3,5072E-06'

3.3929€<23 " is°
. FREA

1.0556E-20
LRI

usli = 2.705006 N/SEC
XHE = + %05

o

REFLECTED SHOCK
-2 656T21E+03

. 4.5751€+401 - 5.0574E+01"
4. 4212E¢01 53 6400E+01
1.6273E402- - 1. 9879E +02°

< OL15E +01"
v 241282E+00,
' 2.3391E+00°
¥ 8, 6486E=01 °
430802€+00°

2.0583€400:
+2.1968E+00.

'6.2815E000:";

1.1241€-01 1.6643E-01

. -Te5233E-01 " “}.- 6.4566E-01"
1.1240€-01 - < 1.6642E-01"
" 4,1771E-05 . - "3.0152E-05"
2.4053E-05 3.3527€-05 ©

3.0665E-05 .
- 242759E-02 -

3.6542E-20:"

Y
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Pl = 1.00€E+02 N/SQ-M,

XH2 = .95 XHE = .0f
MOVING SHOCK STANDING SHOCK
P " 5,9777E+02 4.6598€ 403
T 3,10276+01 4. 7164E+01
RHO ° < 957438E+00 4.3988E+01
H -9,8852E¢01 1.7461E+02
A “¥ 7,5986E400 9. 5659E+00
s- 1.9978E+00 2.0913E+00°
z "1.97728+00 2.2461E+00
GAME " 9,4115€-01. 8.6380E-01
v 1.9517E+01 4.3271E+00
SPECIES  ~--=--=—---- MOLE FRACTIONS

E- .1+3842E-02 1.3190£-01
H ‘9.4696E-01 7.1386€-01
He 1.3841E-02 1.31896-01
H2 6.7836E-05 3,4536E-05
H- : 1.7931E-06 2.5522€-05
H2¢ - 1.9929E-06 3,32456-05
ME ., 2.5288E-02 2.2259€-02
HE+ .1.6685E-09 2.0164E-06
1.1068E-21

HE++

2.06472E-33

PL = 1.00E+02 N/5Q-M,

XH2 =

HO

NOBPID=D

GAME

SPECIES

-
H

H+
H2
H=
H2+
HE
HE+
HE++

66

9

HOVlNG SHOCK
5, 649036E+02
"3.3142E+01
9.664TE+00
1.0594E+02

© 7. 7391E+00

2.0243E+00.
. 1.9992E+00
,9.0396E-01
2.0189E+01

2.4658E-02
9.2562E-01
2.4658E-02
4.6732E-05
2.6720E-06
- 2.9768E-06
2.5010€E-02
7.2054E-09
4+1015E-31

TABLE 1. - Continued

USL = 2,80E+04 M/SEC

REFLECTED SHOCK
6.9222E+03
5.1871E+01"

© 5.5706E+01
2:1227E+02
1.0366E401
2.1632€+00
2.3956E +00
8.6480E-01
- 421331E400

1.8609E-01
6.0685€E-01
1.8607E-01

2.492TE~-05"

-3.3785€~05
4. T94TE-05
2.0864E-02
7.1286E~-06
1.3578E-19

USL = 2.90E+0¢ M/SEC

XHE = .05

STANDING SHOCK
4.9775E+03
4.8587E+01
4.4575E40L
1.8718E+02
9.8161E+00
2.1235E+00
2.2983£+00
8.6290E-01
4.3816E+00

MOLE FRACTIONS

1.5159€-01
6.7498E-01
1.5158€E-01
2.9048E-05
2.6991€-05
3,5949€-05
2.1753€E-02
3.1213E-06
5.5940E-21

REFLECTED SHOCK
7.3328E+03
5.32649E+01
5.6083E+01
2.2668E+02
1.0637E+01
2.1974E+00-
2.4554E+00
8.6540E-01
4.2023E+00

2.0591E-01
5.6774E-01
2.0588€-01
2.0801E-05
3.4146E-05
4.9058E-05
2.0353€-02
1.0183E-05
5.0729€E-19

=100 N/m2

US1 = 3,00E+04 M/SEC .

XHE =. .05

MOVING SHOCK STANDING SHoun REFLECYED SHOCK

5.3810€+03
5.0036E¢01
4.5691E+01
2.0058E+02
1.0080E+01
2.1556E400
2.3537E400 .
8.6279€-01
4.4450E400

T.8591€403 .
5.4701E+01
SeTLLAE¢01
2,42106402"
1.0927E¢01
2.2318E+400
2.518TE+00
8.665SE-01
4.2762E+00

MOLE FRACTIONS ==r—=we=emc~

1.7158€-01
6.3551€-01
1. T15TE-01
2,4622€-05
2.8369€-05
3.8669E-05
2.1238E-02
4.7239E-06
2,6027€-20

2.2587E-01
$.2833E-01 °
2,2584E-01
1.7380E-0%
3.4407E~05
5.0641E-05
1.9837€~02
1.4485E-05
1.8719E-18

US1 = 3,20E+04 N/SEC
X

ME = .03

'MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

PL = 1, 005o02 N/SQ-M,
XH2 = .
» 6.8579E+02
T 3.4886E401
RHD 9.7058E+00
H 1.1332€6+02
A 7.8986€+00
s 2,0502E+00
z 2.0254E+00"
GAME 8. 8296£-01
v . 2.0903€+01
SPECIES  ==mwmmmwm—mem
E- 3.7265€-02
H 9.0074E-01
He 3.72656-02
H2 3.5395€-05
H- 3,5429E-06
H2¢ 3.9808E-06 -
HE 2.46876-02
HE+ 2.0968£-08
HE++ 1.9781E-29
PL = 1,00E40Z N/SQ-M,
XH2 = .95
P 7.8209€+02
T 3.7703E+01
RHO 9,9419E+00
H 1.2886E+02
A 8.237LE+00
s, 2.1014E+00
z 2.0864E+ 00
GAME 8.6251€-01
v 2.2352E401
SPECIES  ==—m-—momee-
€- 6.5420E-02
N B8.4516E-01
He 6.5419E-02
H2- 2.36126-05
- 5.1495€-06
H2e 5.9204E-06
HE 2.3964E-02
HE+ 9.4640E-08
HE++ 4.96326-27

6+.3319E¢03 9.1576E+03
5.2896E+01 5. 7693E+01
4.8449E+01 5.9849E¢01 -
2.2894E+02 2, T49TE+02
1.0627E+01 1.1539€+01
2.2196E+00 2.3009€ +00
2.4T0BE+00 2.6521E¢00 °
8.6418E-01 8.T015€-01
4.5922E+00 4.4505E +00
MOLE FRACTIONS ~-=-==<==w==-
®
2.1083E-01 2.6481E-01
5.5804E-01 4.5147€-01
2.1081€-01 2.64 T6E-0L
1.76821E-05 " 1.2012E-0S
3.0295E-05 3.3990E-05
4.3270€E-05 5.2605E-05
2.0227€-02 1.8824E-02
9.9897E-06 2.8354E-05
%.2422€E-19 2.2486E~-17



TABLE I. - Continued

2
- 100 N/m
Pl = 1.00E+02 N/5Q-~M, US1 = 3,40E¢04 M/SEC Pl = 1.00E+02 N/SQ-M, US1 = 3,B80E¢04 M/SEC
XH2 =  L,95  XHE = L05 XH2 = .95 XME = L05
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P \ 8.8563E402 Te4633E¢03 1.0681E¢04 4 1.1138€+03 1.0070E¢04 1.4338E+04
... %.0014E+01 5.5749E+01 6.0828E 01 4 . 4.3898€+01 6.1638E+01 . 6.TBT1E+0Y
RHO | . 1.0266E+01 5.1443€+01 6.284BE401 RHO 1.0967E+01 S5.7045E¢01 6,8188E +01
H. - . 1.4542E¢02 2.5941E+02 3.1051E+02 H 1.8162E+02 3.2647€¢02 3.68989E+02
A 8.5831E+00 1.1201E+01 1.2197E+01 A 9.2865E+00 1.26445E+01} 1.3701E+01
S 2.1526E+00 2.2843E¢00 2.3709E+00 S « 2+2571E+00 2.4166E+00 2.5150E+400
- 2.1559E+00 2.5954E+00 2.7938E+400 4 203136E+00 . 248639E+00 3,0980E+00
GAM . 845399€-01 8.6716E~-01 8.7542£6~01 GAME 8.4913E-01 . 8.7731E-01 8.9282E-01
] 2.3826E+01 - 4. T609E+00 4.,6505E+00 1] 2.681T€E+01 . 5.1625E+00 5.157T0E+00
SPECIES =ee~ee MOLE FRACTIONS -=-<ecemee--- - SPECIES  ~==-- ————ea— MOLE FRACTIONS ~~me—mee——a-
E- ; 9,5523E-02 2.4874E-01 3.0208€E-01 E- . 1.5T18E=-01 3.1916€E-01 . 3.7062E-01
H . 7.8573E-01 4.8320€-01 3,7792€~-01 . H 6.,6400£-01 3.4423E-01 2.4277E-01
He 9.5521€-02 2.4870E-01 3,0201£-01 He . 1.5718e-01 . 3,1907e-01 3.7040E-01
H2 - 1.6961E~-05 1.2768E-05 8.0231£-06 H2 9.8186E-06 5.9696E-06 2+9356E-06
H- 6.5233E-06 3,0902€-05 3.2086€-05 H= 8.4809E~-06 2.T7928E-05 243964€-05
H2+ 7.6913E-06 4.6287E-05 5.2352€-05 H2e 1, 1.0524€-05 4,6193E-05 4.39T74E-05
HE 2.3192€E-02 1.9245E-02 1.7843E-02 HE . 2.1610E-02 1.7392€-02 1.5945E-02
HE + ' 2.7586E-07 1.9610E-05 5.3914E-05 HE ¢ 1.2815E-06 6,6956E~05 1.9465E-04
HE¢¢ 2.5253E-25 5.2428E-18 2.4021€E-16 HE+¢ 7.5217€-23 4.8765E~-16 2.5052E~14
Pl = 1.00E+02 N/SQ-M, USl = 3,.60E+04 M/SEC Pl = 1,00E¢02 N/SQ-M, US1 = 4,00E¢04 M/SEC
XH2 = .95 XHE = .05 XH2 = .95 XHE =
e MOVING SHOCK- STANDING SHOCK REFLECYED SHOCK MOVING SHOCK STANDING SHOCK REFLECYED SHOCK
[ 9.9652E+02 ' ~ 8.7004E+03 1.241TE+04 4 1.2377€403 1.1543E+04 1641 8E +04
L I 4.2044E+01 5.8652E+01 6.4185E+01 T 4.5641E+01 6.4T789E+01 T.2030E+01
RHO 1.,0619E+01 5.8395E¢01 6.5736F «01 RHD 1.1298E+01 5.9294E+01 - 7.0030£ +01
H 1.6302E¢02 2092026402 3,48826+02 H 2.0123E+02 3.6279E+02 4.3326E+02
A 8.,9328E+00 . 1. 180TE+01 1.2913E+01 A 9.6461E+00 1.3126E+01 1.4583E+01
S 2.2044E400 2.3501€+00 2.4423€+00 S 2.3108E+00 2.4838E+00 2.5876E+00
1 " 2.2319E+00 2.7271E+00 2.9430E+00 1 2.4003€+00 3.0048E+00 3.254TE+00
GAME - 8.5034E-01 8.7152E-01 8,8271E~-01 GAME 84.4933E-01 8. 8496E-01 9,0708E~01
v ’ 2.5323E+01 4.9502E+00 4.8T84E+00 v 2.8313E+01 5. 4018E¢00 5.4342E400
SPECIES  —=e—e= —————— MOLE FRACTIONS -==coeece=--~ SPECIES  ===~=- aww—cee MOLE FRACTIONS ~—wrcocccce=
E- . - 1.26356-01 2.8501€-01 3.3746€-01 €- . 1.8763€-01 3.5109€-01 #.0090E-01,
H T.2488E-01 4.1161E-01 3,0814E~01 H 6.0388E-01 2.8124E~01 1.8318€-01
H+ 1.26346E-01 2.8496E~01 . 3.3733E-01 He 1,8763E~01 3.5095€E-01 4,00350E-01
H2 " . 1.2792E-05 8.9052E-06 .5.0616E-06 , H2 T.5762E-06 3,7835€-06 1.5210€-06
H- 7.6395E-06 3.0101€-05 2.8681E-05 H= . 9.0452E-06 2.4576E-05 1.8435E-05
H2+ 9.2408E-06 4.T7345€-05 4,9509E-05 H2¢ 1.1513E-05 4.20854E-05 3,6184E~-0%
HE . 2.2401€-02 1.8298E-02 1.6888E-02 HE . 2.0828€-02 1.6519€-02 1.4978€E-02
HE+ 6+3803E~07 3.6770E-05 1.0176E-04 HE+ 2.3478E-06 1.2094E-04 3.8420E-06 .
HE ¢+ 5.6269E-24 5.3967E~17 2.4373E-1% HE++ T.124%€-22 4.1618E~15 2.T745€-13
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e B TETRLG-

Pl = 1.00E+02 N/SQ-N) °

XH2 = .95

p* 1.3679€¢03 "’

T fir 473156001

R”

H

A «1:ooxasoor

S5 #2.3654E¢ 00
2. 52.4917E+00°
- GAME ‘845047E~01"*

v 2.9802E¢01

z 1762E-61 -
¢ a5,4508E-01 "
- '2.174157017
15 ,8296€~06 *
- 9,3351€-06
1.,2189E~05
- 2,0063E~02
{>4,0387E-06
5.3429€~-21

SIhE .
Pl = 1.00€E+02 N/SQ‘N:
XH2 = .95

wes - LTI W
¢MOVING SHOCK® §
41, 5044E403 ¢
«8952E+01

H I3 i0r2,4346E402°7"

s 52 2442106400 © -
7 4 !2;55765000‘<"
GAME” "¢ 5¥8.5233E-01

v 3.1290E+01

AP

7 4,4463E-06
© 9.3623E-06
1.2543€-25 ",
“9318E-02"
17, 6.6526E-06
3,4029E-20

T

“USL = 4.40E+04 M/SEC

RHO #V°*71,1678E+0L ;:«

XHE = .05

B . 4

1.3100E¢04 *
6.9200E+0}
a6

. “2.5511E+00',

.3.1482€+00°,

7 8.9519E-01 .

5.6746E+00

HOLE FRACTIONS

\’- 3.8064€-01
2.2302€-01".

-3, B04CE-0L
2.2221€-06
2.0337€-05
' 3.7520€-05
1.5661€-02

P 242063604

3.5500€~14

XHE = .05
TANDING SHOCK
c.1.4T26E+04 .

6. 2106E00!
6.&0735002

‘1,4683E¢01 7 7

2,6184E400+

*3.2919€+00

'9.0929E-01
5.9916E400

Samoee s

-~ MDLE FRACTIONS

"%, 0T66E~01

*1.5593E-05

© 1.4T73E-02
7 4.1552E-04
3,2879E-13

7.2030E+01:"

T 1,6987€-01
%, 0723E-01 " °
71 1734E-06 °

= '3,0605E-05

TABLEI.—Conﬂnued

US1 = 4.20E+04 MN/SEC

HOVING SﬂDCK S7ANDING SHDCK REFLEC?ED SHDtK

-1, 8688E +04

7.7098E+01

7.1024E+01
. 4.B0L4E+02,

1.5630€+01
24661 4E+00
T3.412%+00,
9.,26850£-01

5, 81 T6E +00

£.2866€-01

. 1.2883€-01
4.2782€~01",
6.5211E-07.

L.2546€-05
2.6641E-05
1.3830€-02
8.2060E-04
3.9335€-12

[

REFLECTED SHOCK.

2.1144E+04

8.3668E+01 °

7.0912E+01
©. ’5.3054E+02
" 1.6924€+01

2.7351E400.

3.563TE+00
9. 6066E~01
6.2880E+00

" 4.5283E-01
8.2214€-02

- 4,5090E-01"
2.1184€-07,

T.1836€E-06

. 1.6756€~05
! 1.2103€-02 ;
1.9273€~03

8.0826€-11

Pl = l.OgEOOZ N/7SQ-M,

XHZ =

SPECIES' .

E-

H

He
H2
W=
H2+
HE
HE+
HE®+

Pl = 1,00E+02 N/SQ-N,

XH2 =

LR ¥ R

GAME

SPECIES

E-

H

He¢

H2
He - .
H2+

HE

HE+
HE++

1.6472E+03" 1.6395E+404 2.3811E +04
5.0577E+01 7.6517€+01 T 9,2717E401
1.,2121E+01 6.2431E401 6.9453E+01
2.56608E+02 4, 8223E402 5.8539E+02
1.0778E+01 1.5621E+01 1.8568E+01
2.4775E+00 2.6851E+00 2.8080E+400
2.6870E+00 3.4320E+00 3.6952E+400
8,5483E-01 9.2925g-01 1.005TE+00
3.2772E+01 6.3697€+00 6. 9065E+00
2,7431E-01 © %.3184E-01 4.7230€-01 -
€. 3276E-01 ' 1.,2255€-01 | 4.6502E-02
2.7430E-01 4.3101€-01 4.6765E-01
3.3435€-06 . 543398E-07 4.6882E£-08
9.14256-06 1.0825€~05 3.2731€-06
1.2572E-05 2.2782€-05 8.5084E~06
T.1.8597€-02 1.3744E-02 8.8830€-03
1.0639E-05 8.2486E-04 4.64T9E-03
1.9282€-19 3.,5697€~-12 2.5357€-09

US) = 4.60E¢04 M/SEC
XH +0%

E =

HDVlNG SHOCK SIAHDING SHOCX REFLECTED SHOCK

USL = 4,80E+04 R/SEC
XH )

4. 9154E~11

-9 = .0
" MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
-'1e T962E+03 1.8073E+04 2.6756E406
- 6,2214E+01 8.2026E+01 1.0619E 402
1.2328£+01 6.1845E+01 6.6393£401
- 2.89T0€+02 5.2526E+02 6.4665E+02
 1.1181£+01 1.6725€+01 2,0809E +01
© 2.5348E+00 2. 7502E+00 2,8806E+00
2. T904E+00 3.5627€+00 3.7952E400
8.5798E-01 9.5720E-01 1.0745E+00
 3.4268E¢01 6.8339E+00 7.7911E +00
© eeemcee——oe- MOLE FRACTIONS ===—=——a——-n
3.01196-01 4.5267€-01 4.8620E-01
3,7970€-01 .8.2350€-02 2.33BE-02
3,0117€-01 . %+5092E-01 ©.TT25E-01
2.4654E-06 1.9825E-07 6.4536E-09
8.69T2E-06 6.5981E-06 1.1651E-06
1.2284£-05 1.5044E~-05 - 3.3314E-06
1.79026-02 1.2294€-02 ©.2195€~03
1.6705E-05 1.7409€-03 8.9548E-02
1.0099€~18

1.0366E-07



Pl = 1.0
XH2 = .9

M|

[
T
RHO
L]
A
S
4

GAME .
-

SPECILES

E~-

H

He
H2 -
H-*

H2+

HE

HE+
HE++

Pl = 1.0
XH2 = .9

[
T

RHOD
H
A
S

-
GAKE
U

SPECIES

E_

H

H¢

H2 P
H=

H2+

HE

HE+
HE++

OE+02 N/SQ-M, USl = 5.Q00E+04 M/SEC

S . XHE = .05

OV ING SHOCK STANDING SHOCK REFLECTED SHOCK
1.9513E+03 1.9719€+04 3.0023E+04
5.3890E+01 . B.9024E+0L 1.254TE+02
1.2498E+01 . 6.0265E+01 6.2141E+01
3.1431E¢02 5.6966E+02 . T.1563E¢02
1.1600E+01 1. 8027E+01 2.35641E+01 .
2.5929E+00 2.8131€¢00 2.948TE+00
2.8971E+00 3.6755E+00 + 3.8507E+00
8.6185€6-01 9.9322E-01 1.14T0E+00

3.5718E+0L . T.4136E+00 9.0004E+00

~—==-=m----- MOLE FRACTIONS ——-=<~-—m=-=

3.2693€-01 4.6947E-01 4.9360E-01
3.2890€-01 5.1171E-02 1.1429€-02
3.2690€-01 ©.6574E-01 - 4,8198E-01 -
1.7714E-06 5.7507€-08 6,3208E-10
8.0523E-06 3.4520E-06 3.9368E-07
1.1693E-05 8.606TE-006 1.0824E-06
1.7233e-02 9.8810E-03 1.3745E-03
2.6003E-05 3.7225€-03 1.1606E-02.

5.0483E-18 8.5565E-10 3.7592E~06 -

OE+02 N/SQ-M, US1l = 5.20E+04 M/SEC

5 XHE = .05

OVING SHOCK * STANDING SHOCK REFLECTED SHOCK
2.1123E+03 2. 1269E+04 3.3500€ +04
5.5635E+01 9.8012E+01 , 1.496TE+02
1.2628€+01 5.T653E+01 5. TT76E¢01
3.3992E+02 6.1511€+02 T.9023E+02
1.2040E+01 1.9582E+01 2.6052E+01
2.6515€+00 2.8732E+00° 3.0107E+00
3.0067E+00 3.7640E+00 - 3.8741E+00
8.6662E-01 1.0394E+00 1.1705€+00
3.7180€+01 8.1629E+00 1.0363E+01

------------ MOLE FRACTIONS ————m=m=-mm

3.5146E-01 4.8194€-01 4.9666E-01
2.8048€E-01 - 2.9831€-02 6.2177E-03
3.51e¢1€-01 6.7494E~-0L - 4.8422E-01
1.2307E~06 1.2992¢-08 6.8056E-11
7.2382E-06 1.5627€-06 1.7882€-07"
1.0822E~05 - 4,2558E-06 3.,6524E-07
1.6589€-02 " 6.2933E-03 5.4623E-04 -
4.0501E-05 6.9905€~03 1.2277€E-02
2.4842E~17 1.6114£-08 8.2792€E-05

TABLE I. - Continued - - el e

P 100 N/m2

-

Pl = 1,00E+02 N/SQ-Ms  US1 = 5.40E+04 M/SEC
XHZ = .95 XHE = .05 : .
: MOVING SHOCK STANDING SKOCK REFLECTED SHOCK
[ 2.2791E+03 2.2715E404 3. TOG4E ¢ 04
T 54 7485E+01 1.0936E+02 1.7565E+02~
AHO" 1.2T713E+01 5.4329€¢01 . - - 5.4331E+01
W 3.6653E¢02 . 6.6158E+02 . 8468996402
A 1.2507E+01 . 2.1440E401 . - 2.8017E+01
S 2.7107€+00 © 2.9207E400 . . i 3.0633E00°
z © I 3.1186E+00. 3,8233E+00 . 3.8868E+00 "
GAME ' 8.T258E-01 1,0994E400 .. - 1.149TE+00
] 3.8632E+01 . 9.0429E+00 - 1.1776E+01.
SPECIES  =~——=-—m—-=e MOLE FRACTIONS -=—c=———=auc
. - A
E- - 3.7472E-01 4.8998E-01 ", %.9831€-01
H . 2.3457€-01 1.7040E-02 3.9383E~03 -
He 3.7466E-01 4.7990€-01 . 4.8489€~01
H2 8.1824E-07 2.4564E-09 1.1210€-11:
He " 6.2899E-06 ' 6.5720€-07 1.1145€-07
H2+ . 9.7005€-06 1.8941E-06 . 1.5180€-07 -
HE 1 1.5969E-02 3.0058€~03 - 2.9449E-04:'
HE+. © 6.3763E-05 1.0071€E-02 © 1el1721E-02"
HE®+ 1.2481E~16 2.6053€-07 +. B.4821E-04
Pl = 1,006402 N/SQ-M, US1 = 5.60E¢04 M/SEC
XKHZ = .95 XHE = .05 - :
MOVING SHOCK STANDING SHOCK REFLECTED SHOC
P 2.4516E403 2.4006E¢04 . 4.054TE+04
T ,5.9494E401 1.2294E402 2. : . 1.9949E+02
RHD 1.2750E+01 . 5.0637E¢01 . +5.2095E401 *
H o, . '3.9412€¢02 1.0877€+02 /9.4708E+02. °
A 1.3010E+01 2.3324E601 ., . 2.9434E401
H '2. TT00E +00 2. 9788€+00 -3.1113€+00
1 3.2320€+00 3, 8562€+00 3.901 7€+00
GAME 8.8025E-01 1.1476E400 . 1e1131E+00
u 440073E+0L 1.0073E+01 1.2950€+01 °
SPECIES  =m——ewee—ca- MOLE FRACTIONS —~——m===m——e -
E- T 3.9666E-01 4,94326-0) © ° 5.0022€-01 -
H T . 1.9129€-01 1.0072E-02 2.8734E-03
He o 3.9656E-01 | 4,8264E-01 4.8410€-01 -
"2 5.1329E~07 4.45846-10 - . 3.31077€-12
H-~ o 5.2472E-06 ‘2.9210€E-07 . - ' ,8.3362E-08
H2¢ 8.3T06E~06 - 8.16926-07 8.1543E-08
HE . 1.53686-02 1.2965E-03 ° 1.6489E-04 -
HEe¢'  ° ° 1.0265E-04 1.16867E-02 .- 9.1799€-03
HE+s © 6.6166E-16 - 3.1T66E-06 - - 3.4T02E-03 .-
'
. S . -

,




TABLE 1. - Continued

2
p - 100 N/m
Pl = 1.00E+02 N/SQ-Ms USLl = 5,80E+04 M/SEC Pl = 1.00E¢02 N/SQ-My, USL = 6.20E+¢04 M/SEC
XH2 = .95 XHE = .05 XH2 = .95 XHE = .0%
MOVING SHOCK STANDING SHOCK REFLECYED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK -

P . 2.6295E¢03 2.5110E+04 4.3934E404 (4 2.9994E+03. 2.6813E¢04 5.0084E+04

T ... 6.1709E+01 1.3836E402 2.2225€ +02 T 6. 74836401 1.7028E¢02 2.7961E+02
RHO . - 1.2743E+0! 4.6855E+01 5.0439E 401 RHO 1. 2465E401 4.0482E+01 4.6115E+01

H . . 4.2269E+02 7.5636E+02 1.026TE+03 H * 4.82T4E+02 8.5420€+02 1.19626+03

A s . 1.3554E+01 . 2.5027€+01 3,.1158E ¢01 A 1.4920E+01 2.7615E+01 - 3.5644E¢01

s 1 .2.8285E+00 3.0257E+00 3.1524€¢00 ° S 2.9469E+00 3.1076E400 3,231 TE+00

‘2 . ... 3.344LE+00 3.8731E+00 3.9193E+00 1 3.5656E+00 3.8897E+00 3, 9406E +00
GAME . -.- 8.9030E-01 1.16868E400 - . 1.1146E400 GAME 9.2516E-01 1.1514E¢00 1.1698E400 .
u 4.1501E401 1.1271E+01 1.4043E+01 u 4.4285E+01 1.3608E+01 1.6371E+01
SPECIES  —=====————== MOLE FRACTIONS -~=—=<co——e-o SPECIES  ===——~e=—=== MOLE FRACTIONS —==meec———e=
E- | - - 4.1688E~01 4,9653E~01 5.0246E-01 E- 4.53126-01 4.9867E-01 5.0515E6-01
Wt L.5L44E-Q1 6.3347E-03 2.2495€-03 H . 8.0320€E-02 3.1639€-03 1.3861€-03
Me " . . 4.1671E-01 4.8422E-01 4.8254E-01 Me - 4.5253E-01 4.85316-01 4.80TTE-O1 :
H2 .~ ,. . 3.0041E-0T7. 8.7293E-11 © 1le1462€-12 H2 . 6.8708E~08 6.317T7E~-12 1.7356€-13
H= .0 -] ] 4.1758E-06 . 1.5132E-07 6.6663E-08 H~- 2.0657E-06 6.5956E~08 3.9713E-08
H2el. -7 .« 6.9141E-06 3.6317€-07 ,5..0384E~08 H2+ 3.7637E-06 9.7484E~08 2.0042E-08
HE ', . l.4782E-02 6,2797€E~04 7.6524E-05 HE T 143439E-02 2.4207€-04 8.3780E~06
HE¢. . - 1,7031E-04 1.2253€-02 5.4396E~03 HE+ 5.8341E-04 1.1860€8-02 9.7983E-04
HE#++ TT 3.7932E-15 2.8737E-05 7.2413E-03 HE++ 2.4206E-13 T.5244E-04 1.1T00€-02

Pl = 1.00E+02 N/SQ-My USLl = 6.00E¢04 M/SEC : Pl & 1.00E+02 N/SQ-Ms USL = 8.40E¢04 M/SEC

XH2 * .95 XHE = - .05~ XH2 = .95 XHE = .0%

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK - REFLECTED SHOCK

P 2.8123E+03 2.6062E+04 4.TI15E406 P 3.1891E+03 2.7339€¢04 - . 5.2547E¢046 -
T 6.4303E+01 1.5398E+02 2.4732E+02 T 7.1469E+01 1.8577€+02 . 3.0449E402
RHD 1.2653E401 4.3599E+01 4. B8434E 401 RHO 1.2179€+01 3.7752E401 - 4e3756E+01

H 4,5224E402 8.0485E+02 1.1087E403 H S.1416E+02 9.0416€402 1.284SE+03

A 1.4178E¢01 2.6442E401 3.3381€+01 a 1.5808E+01 2.8495E401 3, T636E+01

s 2.8876E+00 3.0670E+00- 3.1926E+00 [ 3.0039E+00 3.1456E400 3.2676E +00

z 3.4564E+00 3.8822E+00 3.9332€400 z 3.6638E+00 3.8987€+00 3.9439E¢00
GAME 9.0445€-01 1.1697E+00 1.1455€¢00 GAME 9.5435E-01 1.1212E+00 1.1795€+00

u 4.2906E401 1.2451E+01 1.5125€+01 u 4.5616E¢01 1.4704E¢0L 1.7562€401
SPECJES  —=====-=~=-= MULE FRACTIONS “==~e=e——e-- SPECIES  ————wm-———me MOLE FRACTIONS —=——==——a—ee
E- 4.3584E-01 4.9771E-01 5.0422€-01 E- . 4.6777E-01 4.9983E-01 - 5.0557€-01 .
H 1.1415E-01 4.3704E-03 1.769%E-03 h 5.2069E-02 2.4304£-03 1.1045€-03
He %.3553€-01 4.8504E~01 4.8130€-01 He 4.6653E-01 4.8491E-01 4.8065E-01
H2 1.5624E-07 2.1865E-11 4.4227€-13 H2 < .2.4595€-08 - 2+3654E-12 T.4991€-14
H~ 3.0899£-06 9.5267€-08 5.2279E-08 M- T 1.2184E-06 4.9376E-08 3,0029E-08
H2+ 5.342 7E~06 1.8199€-07 3.1698E-08 H2+ 2.36606-96 5.8266E-08 1.3239€~08
hE 1.4165E-02 3.73256-04 2.7T170€-05 HE 1.2405E-02 1.5937E-04 2.8066E-06
HE+ 3.0122E-04 1.2336€-02 2.4568E-03 - HE+ 1.2416€E-03 1.0414E-02 4.2526E-04
HE ¢+ 2.6313E-14 1.6971E-04 1.0228E-02 HE¢¢ 3.0847E-12 2.2515€-03 1.2250E-02
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Pl = 1.00E+02 N/SQ My

XHZ2 =

GAME

SPECIES

€-.
H -
He
H2
H-
H2+
HE
HE+
HE++

Pl = 1.00E+02 N/SQ-N:

xH2 =

SPECIES

£-
H

He
H2
He-
H2+
HE -
HE ¢.
HE++

»95

MOVING SHOCK
3.3811€+03
T 7.6650€E+01
1.1775€E+01
5.464TE+02
1.6859E¢01
3.0588E¢00
3. T461E+00
9.8982E-01
4.6898E+01

~————-==---- MOLE FRACTIONS --—-——-v—--

4. T7946€E-01
3.0562€~02
4.7663E-01
6.8003E-09
6.1446E-07
1.2907E-06
1.0518E-02
2.8290E-03
5.6318E-11

«95

HDV[NG SHOCK
3.5745E+03
8.3197E+01

1.1281E+01

5.7966E+402

1.8036E+01

3.1109E+00
3.8086E+00
1.0267E+00
4.8123E+01

4.,8800E-01
1.6751E-02
4.82126-01
1.5245E-09
2.7209€-07
6.2558E-07
1.2585€-03
5.8698E-03
1.1551€-09

TABLE |. - Continued

US1 = 6.60E+04 NISEC
XHE = .05

STANDING SHOCK REFLECTED SHOCK

2.7650E+04 5.4435E+04
2.0060E+02 3.3538E+02

P 3.5252E+01 4.1135€E+01
9.5530E+02 1.3762E+03
2.9428E+01 3.9568E¢+01
3.1827E+00 3.3037TE+00

- 3,9107€+00 T 73.945TE+00
-1.1040€+00 1.1831E+00

1.564TE+01 1.8845€+01° -

5.0137e-01 5.0580E-01

p, - 100N/ m?

1.9346E-03 © B.T994E-04 °
4.8391€-01 © 4.8065€-01 -
9.99223E-13 ) .3.3408E-14
3.8284€-08 2.2183E-08
3.7167E-08 8.8286E-09
9.5980€E-05 . 9.9119€-07
7.9136E-03 T 149943E-04

<4.7758E-03 "1.264T1E-02

usl = 6.805006 HISEC
XHE- = .05 .

STANDING SHOCK REFLECTED SHOCK

2.7687E+04 5.5519E +04

+:2,1528E402 '3,6611E402
3.2783E+01 T 3,8422E401

. 1.0068E+03 1.4650E403
3.0645E¢01 - 4,1367E+01 -

©3.2190E+00 . 3,3384E¢00 °
3.9231E+00 ~ - ‘3.9468E+00
1.1120€+00 1.1843E +00
1.6537€+01 © 1,9920E+01

MOLE FRACTIONS —-=----e=o-o )

5.0295£-01 5.0593E-01

1.5615€-03 .  7.0917E-04
4.8274E-01  ; 4.8070€-01
4.2067€-13 1.5933E-14
2.9784E-08 1.6321E-08 *
2.42026-08 °  6.0537€-09
5.0791€-05 3.9292E-07 ;-
5.1836€-03 1.0601E-04
7.5105€-03 1.2562E-02

Pl
XH2

HD

NP IX-D

GAME’

SPECIES

E—

H

He

H2

H-

H2¢ '

HE

HE+
HE++ 7

1.00E+02 N/SQ-M,

95

MOVING SHOCK
3.T685E+03

¢ 9.1285E+0] -

- 6.1368E¢02 - 7
*le94T4E4OL

‘1.0718E+01

3.1597€+00
3.8517E+00
1.0786E+00

T 4.9286E+01

4.93726-01
8.9275€E-03
- 4.8437€-01
2.9631E-10
1.1037e~07
2.7956E-07

¥ 3.62376-23

< 9,3578E-03

2.0458E-08

USl = 7.00E+04 HISEC

XHE = .05

2.T437E+04

2.3064E402 "

3,0272€+01
1.0582E+03
3.2060€+01
3.2546E+00
3.9331E+00

 1.1341E+00
T 1.7424E401

MOLE FRACTIONS --=--~=-=ou-

5.0421€-01
“1.2655E-03
4.8182E-01
1.8776E-13
2.2941€-08
1.5983€-08
2.3685E-05
2.9892€-03
9.6998E-03

s

STANDING SHOCK REFLECTED SHOCK

5.601TE+04
3.9661€+02
3.5780E+01

1.5557€+03 *

_4.3069E+01

3,3716E+00
3.9475E+00
1.1848E+00

'Z 10596001

5.0601€-01

5.7823E-06 '

L 4.80T4E-01

8.0700€E-15 '

1.2036€-08

4.2604E-09

I.T196E-07

6.25556-05 °
T 1.2608€-02"

10



TABLE |. - Continued

2
Py = 200 N/m
Pl = 2.00E+02 N/SQ-M, US1l = 4,00E+03 HISEC Pl = 2.00E¢02 N/SQ-M, usl = 6.005003 N/SEC
XH2 = 495 P XHE = .05 KH2 = .95 l E = .0
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MROVING SHOCK STANDING SHOCK REFLECTED SHOCK

4 1.1127€+01 2.3180E+01 5.6580E+01 N 2.5425€+01 8.1154E¢01 1.5868E+02
T ... 2.8250E+00 3.5120E+00. . 4.9524£+00 T ., . 5.0943E+00 6.9506E+00 - 83285E+00
RHO .- 39387E+00 6.6011E+00 1.1425€+¢01 RHO- 4.9904E+00 1.1618E¢01 1.8648E+01
H .2+8883E+00 _ . 3.6164E4+00 5.1969€+00 H . - 5.3593E+400 7.7321E+00 1.0396E¢01
A 1.6758€+00 -1.8612E+00 2.1872E+00 . A 2.2148E+00 . 2.5048E+00 2.67535E+00
s. - 1.0542E+00 1.0560E+00 - 1L.0730E+00 . s 1.1141E«00 .1.1216E+00 1.143TE+00
1. . . 1.0000E+00 1.0000E+00 1.0000£+00 4 1.0001E+00 1.0035E+00 1.0216E+00
GAME., . 9.9406E-01 9.8632E-01. - 9.6596E-01 GAME 9.6283E-01 8.9824E-01 8.4129E-01
u . 243185E+00 © 13798E¢00 ° - 1.2212E¢00 v 3.7278€+00 1.5976E+00 1.3659E+¢00
SPECIES =e=—eccem~cece MOLE FRACTIONS —-=—=ee=—ea-- 'SPECIES —————— MOLE FRACTIONS ~-—=—ece—e-a
[ 3 1.3827€-63 5.4656E-45 3.,4452€-29 E- 4.2028E-27 T«1846E-17 T<3544E-14
H . 1.3890E-10 1.9876E-08 4.3043E-05 H . 1.0840E-04 7.0016E-03 . 4.2348E-02
He - . . 3.3831E-20. 4.6340E-20 5.6158E-20 He 5.8830€-20 6.8260E-17 T.2127E~14
H2 4' . 9.5000E-01 9.5000E-01. - 9.4996E-01 H2 . 9.4989€-01 9.4317€-01 : - " 9.08TIE-O1 .
H- .. . .. 1.8006E-T1 3.3535€~-51 ;. 69383E-234 H- 6.2352E-32 2.0453E-20 . 8.,1107E~-17
HZO 2.9629E-20 1.7120E<20 7.3016E-21 H2e . 4.6274€E-21 3.6703E-18 3.497TE~15
HE . 5.0000E-02 5.0000€-02 4.,9999E-02 HE . 4.9997€~-02 4.9825€E-02 4.8941E-02
HE+ - . 9.2271E-74 - 8.1884E-63 .. 1.5315E-53 HE+ .- 945929E-53 T.5106E~42 . 2.8515€-35
HE#+ . 0. 0. 0. . HE+¢ 0. . 0. 0. .

Pl = 2.00E¢02 N/SQ-M, US1 = 5,00E+03 M/SEC Pl = 2.00E+02 N/SQ-M, US1 = 7,.00£+03 M/SEC

XH2 = .95 XHE = .05 ‘ XH2 = .95 XHE = .08

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P, - .+ l.7520E¢01 . 4.6662E+01 1.0175€#02 P 3.4934E€+01 1.3308E+02 2.3136E¢02
T .~ . . 3.8703€+00 5.1618E+00. 6. 8996E+00 T. ., 6.4064E+00 8.3541E¢00 . T 9,3119€+00
RHO - - 4.5267E+00 9.0377€+¢00 1.4705€+01 RHO. . 5.4438E+00 1.5546E+01 2.3499E+01
H - 3.9997E+00 5.4359E+400 . 7.6199E+00 L . 6.9728E+00 1.0591€+01 1.3585€ +01
A, 1.9491E+00 . : 2.2287E¢00 2.5031E¢00 A . 2.4263E+00 . " 2.6T71E+00 2. 8444E¢00
S L+ 1.0846E+00 - l.0889E+00 1.1088E+00 S 1.1425E+00 1.1554E+00 1.1809€ +Q0
2 .+ - 1.0000E+00 . 1.0001€+00 - 1.0028E+00 o 1.0017€¢00 - 1.0246E¢00 1.0573E+00
GAME - .. 9.8153E-01 9.6221E-01 9.0554E~01 GAME - 9.1736E-01. 8.3712€-01 8.2173%€E-01
v - 3.0256E+00 1.5125€E+00 1.3476E+00 u . 4.4392E¢00 - 1.5511E+00 1.3409€+00
SPECIES —————————— HDLE FRACTIONS =—-———————= SPECIES —em—s——~ee== MOLE FRACTIONS ~————=—ec-=-
E~ 1.7127€-41 5.3735€-26 4,1748€E-17 E~ 1.8966E~18 8.5069E-14 3.16422€-12
N 5.0112€-07 1.0471E-04 - . 5.5809E-03 H . 3.4461E-03 ©.7996€-02 1.0836€E-01
He. - .- - 5.2892E-20 5.7609E-20 “3.9399€E-17 . He 1.8719€E-18 8.1421E-14 . 3.0122€-12
H2 . 9.5000€-01 9.49%0E~-01 9.4456E-01 H2 . 9.4664E-01 - -'9.,0320€-01 B8.4435E-01
H=- et 1.8812E-47 1.4573E-30 © 1.2634E-20 H=  + . © 1.5883E-22 - - T.6887€-17 6.,4962E-13
H2¢ - 1.0569E-20 5.8484E-21 - 2.4242E~18 h2+¢ 8.8273E-20 3.7252€-15 1.3654€~13
HE 5.0000E-02 +4.9997E-02 4.9860E-02 HE 4.9914E-02 4.8800E-02 - 4.T291E-02
HE# -~ - . 2.9402E-61 " 6o 39135 52 3,1873E-42 HEe+ - 8.5594E-45 6.8902€-35 8.07T77€E-32
HE++ 0. 0. 0. HE+e - 0. 0. 0.
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PL = 2.00E402 N/$Q-H,

XH2 =
i
XN
T

SPECIES
E-
H.
He -
H2
H- -7
HZe

WE® ot

HEe
“HE+¢

«95

R .-

" - MOVING snocx

- 4,6400E+0Q1
7.5062E¢00°
6.1080E+00 "

‘8. 8568E+00

2.54T4E+00 . -
1.1706E400 7 <

1.0120E+00°
8, 54264E-01 - -
5.1967E+00

TABLE 1. - Continued

USl = 6 00E+03 M/SEC

HE = .05

STANDING SHOCK
T 2:1169€E¢02°

‘2.1211E+01
1.4039E¢01
_2:8597E+00 -
T1.1925E400
- 1,0640E+00.
'8.1951E-01
1. 4936E+00

.

‘9.3783E+00 -

REFLECTED SHOCK
<3762€¢02
1.o153E001

" 3.00406+01
1.7391E+01
*3.0304E+00
1.221 BE +00

* 14107 0E+00

8. 1709601
1.3276€+00

-mm=m-----o- MOLE FRACTIONS --77-4—--

2.8552E-15
2.3766E-02
2.7635E~15
" 9.2683E-01°
9.5487E-19

T+66T2E~39
0.

PR Y

Pl = 2, 005002 N/SO-N'
XH2 =

.95

HOVlNG SNOCK
5:9862E+01"
'8.2932E+00
6.9834€E+00
- 11008E+ 01"
2.659TE* 00"
1.2002E+00

8.2520€-01
5.9890E+00

————e—em———- MOLE FRACTIONS

1.2320€-13

T.5286E-17
"3.6210€-15

4.8372E-02

--1.2814€-35
0.

9.2706E-1T7 *:
4.9406E-02: °

+1.0337E+00: . .

6.5131E-02
1.1965E~13"
8.8650E-01 -

4.3776E-12
1.2024E-01

6.2094E-12:7 - -

8.3267€-01
8.9733E-15

-1 TT18E-13
4.6951E-02
1.8925€-31
0.

3.98675-11
1.9326€-01
‘3.8291E-11
7.6157E~-01
- 143307E~-13
© 1.T091€E-12
4.5168E-02

1.8431E-29

0.

US1 = 9.00E¢03 M/SEC

XHE = .05

SYANDING SHOCK
3:.2564E¢02

1.0237€+01 -

2.8476E¢01

1.8058E+0L -

3.0555E+00
. 1.2336E400
* 1e1171£400
¢ 8.1636E-01
1.4699E+¢00

-5,30876-11,

2.0969E-01 - .

5.1086E-11
7.4555E-01
1.7788E-13
2.1783E-12

4.0942E~29
0.

4.4T758E-02 -

REFLECTED SHOCK
4.9061E+02
1.0946E+01
3.8327E+01

< 241854E+01

» 3.235TE+00

v 1.2669 ¢00
* - 1.1693E+00.
8.1803E-01
1.3349E+00

2.9479E-10
2.8954E~01
2.8372E-10

. 6.6770E~01

1.4507€~12
1.2525€~11
4.2762E~02
2.6019€~27
0.

|

« 200 N/m?

PL = 2.00E+02 N/SQ-M,
«95

XH2 =

Ho

~NAP I DD

GAME *

SPECIES

E-

H

He

H2. 7
H=-- "
H2¢ "
HE "
HE+
HE++

XH2 =

NMOPIDSO

GAME

SPECIES

e- .
H f
He

H2

N~
H2e
HE
HE*
HEe+

USi = 1.00E+04 M/SEC

XHE = .05

HOVING SHOCK STANDING SHOCK REFLEC?ED S HOCK

T25150E+01"
8.9002E+00
T.9383E¢00

- 1.3414E+01°

- 2. TT6TE+00

1.2319E400 -

~1.0637E+00

8.1441€E-01 -
6. T901E400

1.42196-12
'1.1986E-01
1.3839E-12-

© . Be3314E-01

1.3362E-15 -

© 3.9318E~14

4.7004E-02

- 243428E-35

9.

S :
2.00E+02 N/SQ-M,

.9

"MOVING SHOCK
©'9.2088E+01
- 9.4107E+00

'8.8936E+00

1.6070E¢01 -
2.89T0E+00

- 1.2660E+00

'1.1004E+00

© 8.1047€-01

7.5829€+00

4. T859E+02
1.1020E¢01
3.6769E+01
2.2607E+01
3.2631€+00

" 152787€E+00

1.1812€+00
8.1801E-01
1. 4676E+0Q0

'MOLE FRACVIONS

3.5923E~10

© 3.0677€E-~01
3.4613E~10
6.5090E-01
1.7583E~12
1.4851E~11
4.2331E~02
“3.1811E~27
0.

USL = 1.10E+04 M/SEC

XHE = .05

STANDING SHOCK

"6.T7024E+02
©1.1760E401°
"4,5431E¢01
2.7634E401
3,4824E+00
1.3272E+00
1.2545E+400 -
8.2201€-01
1.4866E+00

6.9259E 402
1.1709€+01
4.T7595E+01
2.6908E+01
" 3.4580€+00
1.3160€ +00
1.2426E+00
8.2183-01
1.3557€+00

1.4991 €-09
3.9047€-01
1.4458E-09
5.6929E-01
9.9562E-12
6.3216E-11
© 4,0238E-02
- 1.1676€E-25
1.2710€-91

REFLECTED SHOCK
9.4372E+02
1.2465€+01
5.7092E+01
3.2528E+01
3.6982E+00
1.3688E+00
1.3259€+00
8.2748E-01
1.3972E+00

mecmceeeeec MOLE FRACTIONS ===m==mmwee=

. 8.5378E-12

1.8242E-01 -

8.32326-12
T.7214E-01
1.1020E-14
2,2559€-13
4.5439€-02

“7.0796E-32
%

1.6993E~09
4.0573E-01
1.6407€-09
5.5441E-01
1.1098E-11
6.9743E-11
3.985T7€E-02
1.2436E-25
5.4912E-91

6.0726E-09
4,9163E6-01
5.8736E-09
4. 7066E~01
5.0815€-11
2.4983E-10
3.7709€-02
3.1446E-24
4.1095E-86
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Pl = 2.00E+02 N/5Q-M,

XHZ =

z

CgNV‘DIﬁ-‘"
> .
m

SPECIES

E_
H
He
H2
H—
H2e
HE
HE ¢
HE++

Pl ‘= 2.00E¢02 N/SQ-N,

AH2 =

P
T
RHO
H
A
S

L3 .
GAME
v

SPECIES

€~
H
He
He
H-
H2+ -
HE
HE+
HE ¢o

T4

«95

TABLE 1. - Continued

USl = 1.20E+06 W/SEC

XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.1070€402 9.0245E+02 1.2665E+03
9.8657E+00 1.2489E+01 1.3241E+01
9.8206€400 5.4065E¢01 6.6349E401
1.8976E+01 3.3149E¢01 3.8723E+01
3.0210E+00 3. 7168E+00 3.9604E¢00
1.3025E+00 1.3790E+00 1.4248E+00
1.1427E+00 1. 3365E+00 1.418TE+00
8.0957€~01 8.2763E-01 8.3492E-01
8.3715E¢00 1.5230€+00 . 1.4533E+00
~em——e=ccece MOLE FRACTIONS =—====-=—=n
3.5385E-11 6.5049E-09 2.14T6E-08
2.4968E-01 5.0361E-01 5.9032E-01
3.45646E-11 6.2985E-09 2.0849€-08
7.0656E-01 4.5898€~01 3, 7T644E-01
5.8333E~14 5.2876E-11 2.1350€-10
8.9T74E-13 2.5923E-10 8.4050E-10
4.3758E-02 3.7410E-02 3.5242E-02
2.6351E~30 3.2120E-24 6.3698E-23
2. 1.4443E-86 3.35695€-81

.95

XHE = .03

. US1 = 1.30E+04 M/SEC

MOV ING SHOCK STANDING SHOCK REFLECTED SHOCK

1.3091E+02 1.1732€+03
1,0287E+01 1.3226E+91
1.0693€+01 6.2190E+01
2.2130€E¢0] 3.9125E€+01
3.1495E+00 3.9684E¢00
1.3413E«Q0 1l.4333E+00
1.1901E+00 1. 4263E+00
8.1025E-01 8.3484E-01
9.1508E+00 1.5758E+00
~omememo~eee KOLE FRACTIONS
1.1735E-10 2.1448E<08
3.1947€-01 5.9780E-01
1.1474E-10 2.0838E-08
6.3852E-01 3,6714€-01
2.3504E-13 2.0498E-10
2.8391E-12 8.1496E-10
%,2013E~02 3.50556-02
T.3292E~29 5.1756£-23
de

T.8121E-81

1.5998E+03
1.4067E+01
T.4819€ +01
4.5483E401
“.2501E+00
1.4836E+00
1.5200€+00
8.4475E-01
1.5253E+00

6.9822E-08
6.8423E-01
6.807T4€-08
2.8288€-01
7.8209€E-10
2.5308E-09
3.2894E-02
9.92346E-22
1.1736E-77

Y '200N/m2

Pl = 2,00E+02 N/SQ~M,»

XH2 =

P
T
RHO
H
A
S

i
GAME
U

SPECIES

E-

H

He
H2

[
H2e
HE
HE+
HEe+

Pl = 2.00E+02 N/SQ-M,

AN2 =

SPECIES

E-
H
ke
HZ
H~-
H2¢
HE
HEe
HE++

95

US1 = 1.40E+04 N/SEC
XH 05

MOYVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.5275€+02 1.4825E403 24006 8E +03
1.0685E¢01 1. 4006E+01 1.50} CE#0L
1.1505E401 6.9488E+0L 8.206TE+01
2.55356401 4.5576E+01 $.2863€+01
3.2832E+00 4. 2060E+00 4,562 9€ +00
1.3822E+00 1.4898E¢00 1+ 544 TE+00
1.2625E+00 1.5233€+00 1.6291E400
8.1198E-01 8.4423E-01 8.58936~01
9.9262€400 1.6461E¢00 1. 6184E +00
B MOLE FRACTIONS ————=emew—ax
3.2668E-10 6.6694E~08 243216E-07
3.9032€6-01 6.8703E-01 7.7235E6~01
3.1987€E-10 6.5077€-08 2.2755€~07
5.6944E-01 2.8015€6-01 1.9696E~01
T.62T4E-13 7.0868E~10 2.7480€~09
T.5774E-12 2.3260E-09 7.3531E-09
4.0242E-02 3.2824E-02 3.0691£6-02
T.6244E-28 8.4458€6-22 1.8621€-20
0. 2.00328-77 1.96 T0E-T2

95

USl = 1.50Ee04 N/SEC
XH

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1. 7621E+402 1.8268E+03 2.4675E+03
1.1071E+01 1,4874€401 1.6199€+01
1.2248€¢01 T.5536E+01 8.7372E¢01
2.9191E+01 5.2489€¢+01 6.0910E+01
3.4231E+00 ©.5533E+00 4.9942€+00
1.4251E¢00 1.5478E+00 1.6075E+00
1.2995E+00 1.6258€E+400 1.7434E+00
8.1445E-01 8,5730€-01 8,831 8E-01
1.0696E+01 1.7369E+400 1. 7409€ +00
e el MOLE FRACTIONS ===--e=—cow-
8.0771E-10 2+0386E-07 8.6993E~-07
4.6096€-01 1.6985€-01 8,5280E-01
T7.9188E-10 1.9986E-07 8.5T81E-07
5.0057€-01 1.9939g-01 1.1852€-01
2.1372¢-12 2.2834E-09 1.0039€-00
L.7964€-11 6.2782E-09 2.2159€E-08
3.8476E-02 3.0754E-02 2.8680E-02
5.2937€-27 1.2121€E~20 4.5605E-19
0. 9.7136€-73 4,9221 E-67



e

Pl = 2.0
-9

XH2 =

P
T
RHO
H
A
s

z
GAME
V]

SPECIES

E-

H

He
H2
"—
H2+
HE
HE+
HE ¢+

Pl = 2.0?5002 N/SQ-M,

XH2 =

SPECIES

E~
H
He
H2
H=-
H2+¢
HE
HE+
HE ¢+

0E+02 N/SQ=M,
5

TABLE . - Continued

US1 = 1.60E+04 M/SEC

XHE = ,05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2.0126E+02
1.1455€+01
1.2910E+01
3.3096E+01
3.5702€+00
1. 4698€+00
1. 3610E+00
8.1757e-01
1.1451E+01

EL T T -,

1.8621E-09
543069€-01
1.8282E~09
4.3278€-01
Se4556E~12
3.9293€-11
3.6738E-02
3.1614€E-26
6.5901€~-92

2.1995E+03
1.5926E+01
7.97T0E+01
5.9850E+01
4.9212E+00
1.6065E+00
1. 7313E+00
8.78328~01
1. 8575E¢00

6.T969E-07
8.4481E~01
6.6959E-07
1.2631€-01
T.4532€E-09
1.7148E-08
2.8880E-02
2.3046E-19
3.6796E-68

2.9893E+03
1.8070E+01
8.9149E +01
6.9866E +01
5.6198E +00
1.6718E+00
1.8557E+00
9.4186E-01

. 1.9386E+00

MOLE FRACTIONS —==c—cax—e=-

5.0588E-06
9.2222€-01
5.0222E-06
5.0823E-02
4.8261E-08
8.4803E-08
2.6944E-02
3.6237E-17
3.1035€-60

US1l = 1.TO0E+O04 M/SEC

XHE = ,05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2.2788E+02 2.5888E+03
1.1844E+01 1.7396E¢01
1.3484E+01 8.1185€+01
3.7252€+01 6. 7626E+01
3.7257€+00 5.4201E¢00
1.5162E+00 1.6646E400
1.4268E+00 1.8330E+00
8.2141E-01 9.2129E-01
1.2221E+01 2.0331E+00
==eesw—e=e-=- MOLE FRACTIONS
4.1730E-09 2.9286E-06
549825€-01 9.0887E-01
4.1046E-09 -2.9037E-06
3.6671€-01 6.3841E-02
1.3178€~11 2.T917E-08
8.1552E~11 5.2808E-08
3,5044€E-02 2.T218€-02
2.6131€-25 8.5946E-18
4.4088E-91 1.1373E-62

3.6069E+03
2.2444E¢01
8.3135£+01
8.055TE+0L
6. 91756400
1.7374€+00
1.9331€+00
1,103 0€ +00
2.3603E¢00

1.0495E~04
9.6507€-01
1.04T9E~04
. 8.8500€E-03
5.377T1E-07
6.9838E-07
2,5865€-02
6.TL36E~14
1.T666E-48

Pl = 2,00E+02 N/SQ-M,

XH2 =

P
T
RHO
H
A
S
1

GAME
u

SPECIES

E-
L}
H+
H2
H-
H2+
KE
HE+
HE ++

MOVING SHOCK
2.5606E+02
1.2247€+01
1.3970E+01
4.1658€+01
3.8913E+00
1.5641£+00
1.4965E+00
8.2615€-01
1.2976E+01

~—-—---—---- MOLE FRACTIONS

8.9795E-09
6.6359E-01
348480E-09
3,0300E-01
2.9969E-11
1.6152E-10
3,361 0E-02
1.5999E-26
9.1103E-88

Pl = 2,00E¢02 N/SQ-M,

AH2 =

HOD

~NADPIDAD

GAME

SPECIES

E=-
H-
He
H2
“_
H2 ¢
HE
HEe
HE++

«95

Usl = 1,B80E+04 M/SEC

XHE = .05

STANDING SHOCK
2.9695€+03
1. 9966E+01
T.7806E+01

T.5738E+01 ,

6.2657€¢00
1.7196E+00
1.9115€+00
1.0287€+00
2.3320E+00

2,3217€-05
9.5365E-01
2,3141E-05
2.0146E-02
1.5226E-07
2,2T64E-07
2.6157€-02
1.4472E-15
1.4221E-54

REFLECTED SHOCK
4.3322E+03
3.0002E+01
Te3949E€+01
9.3234E+01
T.9693E+00
1.7952E+400
1.9527E +00
1.0841E+00
3.0137€+00

2.6382E-03
9.6784E-01
2.63756~03
1.268T7E-03
5.6860E-06
6+3349E-06
2.5606E~02
1.9734E-10
8.0879E-36

USl = 1.90E+0& M/SEC

XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2.8578E+02
1.2678E+01
1.4359E+01
4.6313E+01
4.0697E+00
1.6133E400
1.5699E+00
8.3217€E-01
1.3726E+01

1.9134£-08
7.2607€-01
1.8886E-08
2.4208E-01
6.607TE-11
3,1184E-10
3.18486-02
9.2181€-24
2.6914E-85 ,

3,3045€+03
2.4438E+01
6.9606E+01
T 8.403TE+01
7.3331E+00
1. T676E+00
1.94626E+00
1.1327E+00
2.8331E+00

5.0496E ¢03
3.5900€+01
7.1247€¢01
1.0560€ +02
8.3285€+00
1.8386E+¢00
1.97426+00
9.7869E-01
3.4634E+00

MOLE FRACTIONS ====--——=—-

3,18126-06
9,6951E-01
3,1750E-04
4.1151€-03
1.0906E-06
1.3187€-06
2.5738€E-02
. 9.5084€-13
3,1151E-44

1.2779€-02
9.4859E-01
1.2776E-02
4.9392E-04
1.7132€-05
1.9383E-05
2.5327€-02
9.8808E-09
1.1187€~-29

75



TABLE 1. - Contihued

onn?

PL = 2. OOEOOZ N/SQ-!"

XM2 = .95

B .

MOV ING SNOCK

P 3,1700E+02 =-13.6151E~03 T 5. TI2TESDD
Tooh Tl 1 3156E+01 ~2.958TE¢OL : ' ,:. 3.9945E+01 -
RHO: ~1.4635E+01 ' {6.2585E401° -~ Te1539E+01
Hioe, «121TEeOL - . . .9.2598E+01 - . 1.171526¢02
< 4e2664E¢00 - 749203E¢00 - .- B8.6233E+00
156635E+00.- 1. 80806400 . < -1J874BE«00 -
: ‘1e6465E4ON ‘1+9526E400° ' 2.0061E+00
TR TTC8 4 4034E-01. 7 ~1.0858E«00 - T 9.2795E-01"
V] 1.4468€E+01 3.3896E+00 3.7205€+00
SPECIES ————————— HOI.E FRACT ICNS ----- - -
h.l925E—00 3 ».v‘<2 5100€-03 © - 248312€-02.
“n T48527E<01 9.6821E~-01 -, 9.1809E-01"
ivv- 4e14T0E~08 .'2+5095E-03 2.8307€-02:-
. 1e8436E-01 1.1590E~-03 . - 3.0236E~04
‘1..* -1.4581E-10" 4.7408E-06 . 1 29412E-0S .
; 6.0126E+~10 T 5.2922E-06 - - .3.4644E-05
--3,0368E~02.. .. - 2.5607E-02 . 7L 244926€-02.;
L. 5.8481E-23 - 1e5384E~10 - Te3810E-08':
T.8794£-82 248563E-36 1.6039E-26
LAY . N _‘".' RN B TN
PL = 2.00E402 N/SQ-M,  US1 = 2.10E+04 H/SEC
XH2 = .95 XHE = .05 i

. -

i +3,4963E¢02
+1.3720E¢01:
“1s4TT2E+0L-

4.4922E400°
V1oTL44E+ 0D
“1JiT251E+00
< 845262€-01
1.5202E+01

Y

T 9 92215‘08

E<

i 8.4062E-01 "
He- : 9.8367E-08 -
H2: . “i-.41.3039E-01 -
Mo T L 3.3460E-10
H2 ¥ “--T1.1943E~09 .
[ 12.8984E-02" -
HE+ 7 S 4.8316E-22
HE ¢+ 8.9001€-79

76

5.6370E401 -’

XHE = .05

sTANDlNG SHOCK

*3.9456E+403

3.4101E+01."

© - 5.8817E+0)
+ '1.'0166E+02°
. 2 8.1884E400"
- 1« 8434E+00
‘1. 9671E+00

‘9.9952E-01 -

3.81469E+00

- uon.e FRACHONS —————

- 9.2469E- 03“
: 194 5554E-01 ~

- 9.26455€6-03
+ 5.2082E-04

©-1.1580€E-05 -

Tt 1.2951€-05
--2.5418E-02
> 3.815€E~-09

3.0417€e~-31

“ US1 = 2.00E+06 M/SEC > -

REFL ECTED SHOCK

; "MOV.ING SMOCK STANDING SHOCK- REFLECTED SHOCK

= 633786E¢03_
4.3026E+01
7.2530€ 401"
#132945€¢02"
8.9161€+00
. 1 1o SOBAE 400
+'-2.044 OF +00
9.0391E-01 ;
3.8901E+00

‘:-m.szue 02
-+ 8.8270E-01

SrTh #.6258E-02"

2.1795€-04

4.0512E~-05-

4.9651€E-05"
- 2.4461E-02-

+«63RE-0T -

1.6533€-24

Pl = 2.00E¢02 NISH. -
XHZ = .95

LI 54

3.8352E402 .. . 4.2790E+03 t5- 8.992TE+03
‘Lo4449E40L . < 3.T6BBESOLl - :  4.558TE+O0L
sTe6TITESOL, = 5.7076E+01 - . ..-7,3096E+01
6.1766E¢01. ~ .~ -1 1127E402--. 1.4153E+02
© 4.TT31E#00 - ‘B.4144E+00 1 9,2082E+00
< 1.T654E400. . ~ . 1.8767E¢00 ° . 1.9421E+00
;- 1.8036E400~ - 1.9908E¢400 : . - 2.0865€+00
B.7426E~01 -  9.4417E~01- -8.9084£-01
1.5922E+01 4.0998E+00 4.0143 +00
B - M s
svecnes L FRACTIONS e
2.7371€-07- '2.0852E~02- 6.565TE-02 -
8.91116-01 .-  9.3282E-01. 8.4446E-01
2.7199E=07... ;  .2.0849E=02 «* . ..6.5643E-02"
- 3.21536-04. - "1.6731€~04
1 1.9T94E=0S: - 4.9911E-05
"+ 242761E-05 6.3467€-05 -
I 245115E~02 .- 2.3963E-02'
\5.8177€-21-- - 2.7546E-~08 -~ - - 6.6839€~07
8.8059E-75 1.4726E-28 4.8860€-23

i e .
PL = 2. OOEOOZ 'CISQ-N'
‘AN2 = .95

[ NDVING SNOCK STANDING SHOCK_

" 4,1832E¢02
- 1.3546E+01 -
-Le4339E+01: ' .
6. T40LE+OL " -

5.1891E£+00 . .-
1.8154€E¢00 - -

- 1a2831E¢02 -

USL » 2.20E404 W/SEC

XHE = .05

S pe gt .
USl = 2,30E+04 N/SEC

XHE = .05

4.5507€¢03"
4.0544E+01
5.5573E+01,

B.6534E+400
1.9101€+00"

'MOVING SMOCK- STANDING SHOCK- REFLECTED SHOCK

REFL EC'IED SHOCK

7.358T7E+03.
4.TT13E+01
7.2362E+01

" “1e S364E +02

9.4TT2E+00
1.9761E+00"

© 1. 8766E+00- 2.0216E+00. 2.1314€+00
"9.2299E-01" . - 9.1412E-01-r° ' 8,8322E-01.
1.6615€¢01 4.2808E+00 4. 1008E ¢+00
—~. L LI R - . L. oL
———————— nme nucnnns ——————
" le osus-oe Foi 3. 51095 02, "s. 5295€-02
19,34226-01 . - . 9,0357E-0L ‘; 8405 TLE~-0L
- ~1e0534E~06 "= - . 3.5704E=-02 . “8+5275E-02
*3,9130E-02 . . 2.2255€-04° .. 1.3220€-04
+2.TOT6E=09 °°  2.7484E-05 5.6735E-05
5.6968E=09 . © 3,2643E-05 T.4525€E-05
. 246644E-02 © °  2,4T32€-02 ° 2.3458E-02
HE+ + ti : 1.5874E=-19 1 1.0769E<07 " . 1+3508E-06-
usn 6.,4000E~69 2.2376E-26 6.28T0E-22




usl = 2, 40500# M/SEC

Pl = 2,00E+402 N/SQ-M,
. x E = .05

XH2 = .95

MOV ING SHOCK STANDING SHOCK REFLECTED SHOCK °

P o 4,5280E+02 4.6066E+03 .. ‘T,3696E¢03

T - 1.7604E+01 4.2801E+01° 4.5383E901 5

RHOD' , 103336€401 - 5.2333E+01 . ., 658542E¢01-°

H ST T43244E401 ..-1313TE+02 1T 146539€¢02

A . 5,9626E+00 . .8.8784E¢00 Y 9.TLTSE+00

S © -7 1.8630E¢00 - 1.9457E¢00 -

13 ' 1.928T7E+00 . 2.0566E¢00° 2

GAME 1.0471E+00 -  8.9549E-01 . . .8,7824E-01"

1.,7238€E+01) -443890E+00 © . 4,1586E ¢00
&

SPECIES  —=o—eem—-o - nOLE FRACTIONS Toemmeeem—s e
E-~ 9.71545 06 . $,2040€-02 1.0459€-01
[ . 9.6302E-01 - ', 8.T139E-01 ‘. T46T63E-0L -
He . 8.7028€-06 -5.,2032€6-02 1.0457E-01 .
H2 - * 1.1041E~02 " ‘14571 TE=04 1.0392€-04
H= 1.4654E-08 3,3033€-05 - °  5,9610E-05
H2+ 2.7251E-08 - . 4e03626-05 .. >, :8.0393E-05
HE - 2.5924E-02 2.43116-02 .- -2.2962E-02
::0 oo 3.0831€E-17 2.83T4€-0T -+ 1 2.3022E-06

*+ .

3.3680E-61 - 1.6730E-24 -

Pl = 2,00€+02 N/SO-N-
XHM2 = ,9%

ust = 2. QOEOOQ N/SEC
XHE = 08

- P

MOVING SHOCK STANDING SHGCK REFLECTED SHOCK

P 4.8636E¢02 4. 449TE+03 1 7.0069E +03
7 . 2. 1046E+01 t 4eh524E+01 = . 5,0830E¢01
RHO 1.1875E¢01 - - AT715€401. . - 6.224TE+01:
H . 'T.9274E401 - 1.4128E¢02 - 1. 7651E¢02".
A, 6.85T8E+00 9.0831E¢00 * 9.9228E+00
S * 1.9042E¢00 1.9834E400 2.05156400 .
L3 1.9461 €400 2.0945E+00 2.2233E+00 .
GAME " 141483E+00 - 8.8469€-01 18, T4T1E-01
.. L TTT8E¢OL 4.4284E+00; 4.1854E¢00
SPECIES  mmm—e-mm—==n MOLE FRACTIONS =—==mmmmmmmm=
€~ 1.2149E-04 6.91576-02 1.2308E-01
H : 9.7195€-01 -8.3T63E~01.. - : ' T7.3115E-01
He | 1.21456-04 - -6.9147E~02" : 1.2306E~01
H2* 2.1136E-03 1.1708E~04 : 8+0844E-05
He 1.08186-07 ~  3.5958E-05 5.87T0E~0S
H2e 1.51126-07.-  4.5017€~05 8.08T2€-05 .
HE 2.5692E-02 2.38711E-02 . 2.2406E-02'
HEes 2.1934E-14 . 5.65156~07 3.4463E-06
HE®e 8.5131E-51

1.9179€-~23

© 4.2091€-21"

\plA-ZOON/m:z_

1.T113E-20

“ TABLE . - Continued

PL = 2.00E+02 N/SG-M, USL = 2.60E404 W/SEC
XH2 = .95 XHE = .05 Lo
_MOVING SHOCK STAND ING SHOCK  REFLECTED SHOCK
P - 5.2052E¢02 - 4,323TE€03. - 6,69TAE03
T 1 -2.50L1E01: 4.6020E401 .." . "S,1759E +01
RHO % 11066TE+0L *- '+ 4,4009E¢01 . '°5,6992E+01
H . B.SSLTE#OL.-<* & 1.5142E402 .- . 1,8T73€402
A, 7.3903E400." . ~9.2865E¢007 +-+<.1,01256¢01 .
s - 1.9395E400 . 2.0202E400 - .. 2,0895E+00
z 1.9510E400- -~ 2.1349E¢00 - * - 2,2T04E+00"
GAME 1.1192E+00 - . 8.7778E-01 8,723TE-0L
u - 1.8298€¢01 “44407€400 '5620115000
. . k3 e i ' .
SPECIES ————————— MOLE snactlnns ——————
E-" 1.0565E-03 8.6727€-02 1.41276-01
H- 9.7171E-01*  B8.0296E-01 +  .-6,9527E-01
He . 1.0564E-03 . ' 8,6716E-02: ~ -.‘1.412¢E-01
w2 5,4532E-04 9.0228E-05 . .6.3864E-08 -
H=" . . '$,2520E-07 7' 3,7839E-05" : -. . 5.7241E-05.
H2e 4L 6,2565E-07.....! 4.8434E-05 -  :3.0234E-05:
HE - 2.56286-02°" . 2,3420E-02 - . 2,2018E-02 °
HE® - - 4.6594E-12 © . ' .9,9092E-07 - 14,8962E-06"
NE &+ 1.8504E-42 <+ - 1,3933E-22 . 5.8135E-20
Pl = 2,00E¢02 N/SQ-M, US] = 2.70E+04 W/SEC
XH2 * .95 - KHE = . .08
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P ot T 5,5702E402. . 4.3484E+03 6.6434E¢03
T v ..2.8628E40L - . 4.7493E+01 .. - . 5,298TE+01
‘RHO 9.9350E+00 - 4,2032€¢01- - S.4029E+01 -
et 942021E40L . 1+6223E402 .° . - 1,9980E+02 °
A -~ .1.6104E+00 9.5056E¢00 ;. - 1.0349€¢01:
S . . 1.9703E400° 2.05486¢00 - 2,1255E+400:
I 1.9585E€+00 . 2.1783E¢00 : .  2,3206E¢00
GAME . . 1.0330E¢00 --8.7340E-01 - - . 8,7109€-01"
v 1.80S8E401 . 4.46T3E+00 = . 4.2439€+00..
L. .. . . R B
SPECIES  ~=o—um ~—=-= KOLE FRACTIONS ————--=r-—-
E- 4.5484E-03 1.0493€-01 1.5982€-01
Ho . . 9.65156-01 7.6704E-01 . . .6,5865E~01
He U 6.5482€-03 ; - 1.0491E<01 - 1.5979E-01 .
H2 2.20326-06 - - 1.2221€-05 .  5,1739€-05.:
H= 1.4806E~06 -, 3.98366-05 - 5.63756-05
H2e 1.6640E-06 . - 5.2153€<05 - . .8,0923€-0S:
HE . "2.5530€-02 - 2.29%26-02 . .. . 2.1539€-02.
HE® 1.7220E-10 1.6388E-06 | 8.9279€-06
HE+e 9.1088E~37 8.4131E-22

-1.9854E-19

[



TABLE 1. - Continued

2
p " 200 N/m
Pl = 2,006+402 N/5Q-M, USLl = 2.80E+04 M/StL . Pl = 2.00E+02 N/SQ-M, US1 = 3,00E+04 M/SEC
XHZ = .95 XHE = .05 ’ . y XH2 = .95 XHE = .05
MOVING SHOCK STANDING SHOCK REFLECTED SHOC MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

4 5.9668E+02 4.5304E+03 6.8398E+03 L 6.8358E¢02 5.1770€+03 7.6900E+03

T . 3,1562E+01 | 4.9018E+01 5.4368E+01 T 3.5825€E+01 5.2106E+0} 5.7395E+01

RHO 9.,5838E+00 - .4.1531E¢01 5.29T7E+01 RHDO 9.4591E+00 4.2680E+01 S.3755E¢01

H "9.8819E+01 ‘1. T397E+02 © 2413226402 H 1.1325g+02 1.9958E+02 2.4200E+02

A + .- . Ta T386E+00 9. T462E+400 1.0603€6+01 A 8. 0443E+00 1.0266E+01 1.1168E¢01

s "1.9985E+00 .- 2.0876E400 - - 2.1602£400 S 2.0511€¢00 2.1509E+00 2.2276E «00
3 - 1.9726E+00 '2:2254E+400 ‘2.3T4TE+00 4 2.0172E+00 2.3279E+00 " 2.4925€E¢00

GAME:-, -9.6188E-01 . 8.7077eE-01 - 8.707T0E-01 . GAME 8+9544E-01 8.6887E-01 8.71926-01

u 7 1. 94BLE+QL : «4985E+Q0 : 442980E+00 : 1} 2.0835E+01 © 4,6217E+00 4.4458E+00

Lo - ) T LR . . . .

SPECIES  —===—-- ~—=—— MOLE FRACTIONS ~———-—-w—e—- SPECIES em—sc——e—e-- MOLE FRACTIONS -=————————=
E- 1+.1580€~02 T:1.2386E-01 - 1.7898E-01 E- 3.3386E-02 1.6246E-01 2.1777€~-01
] 9.5136E~01 7.2966E-01 6.20864E-01 H N 9.0837E-01 6.5348E-01 5.4428€-01
He .0 Me1579E-02 - - - . 1,2385€-01 - -1, 7894€-01 He 3.3386E-02 1.6243E-01 2.1TT1E-0L
H2 e 1.2308E~04 T 5.9538€-05.°- -4.2T35E-05 H2 . 6.201 3E-05 4,2449€-05 2.9909€E~-05
M- . 2.8375€~06 . ::4.2215E-05 . 5.6762E~05 s H- ' 5,8421E-06 4.6841€~-05 5.7515E-0S
H2+ .. 3.1525E~06 "~ 5;660$E-05 ~ © 8.3075E£-05 H2¢ © 6.60T1E~06 6.6035E-05 8.8563E-05
HE . © 245347E-02 ©° -~ 2.246S5E~-02 -- - 241045E-02 - HE . T 2.4787E-02 2.1472E~-02 2.0041E-02
HE+ 1. 7561E~09 . - 2.6318€E-06 - " 9.8753E-06 - HEt: - 2.5T740E-08 6.1730€E-06 1.9805€-05
HE¢+ ©0 4e23426~33 i 4.T385E-21 "7 Ta2040€-19 : HE¢es - 7.0635€-29 1.097T€E~19 9.2926€E-18

Pl = 2.00E+02 N/SQ-M, US]1 = 2.90E+04 M/SEC Pl = 2,00E¢02 N/SQ-M, USLl = 3,.20E+04 M/SEC
XHZ = ,95 XHE = .05 XH2 = .95 XHE = .05
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

4 6.3882E+02 4.8133E+03 7.2029€+03 4 T.7937€¢02 6.0651E¢03 8.9057E+03

T Ltee - 3.3898E+01 ~ -.5.0553E+401 S- 5.5842E+01 T 3.8937€+01 5.5206€+01 6.063TE+01

RHO . 9.4574E+00 . : 4.1848E+0] - 5.3038er01 - RHO 9.6440E+00 4.5023E+01 i 5.6041E+01

H * 1.0589E¢02 . 1«8639E+02 v 2e2752E¢02 N H ~21.2877E+02 2.2TT7E+02 2.7566E +02

A 7.8819F+00 . .9.999BE+0D ... +.1.0876E+01 A 8.3929E+00 1.0824E+01 1.1793E+01

s : 2.0252€+00 L 241194E+00 .+ 1 2. 1940E+00 . S 2.1020€+00 2.2137€+00 2.2954E+00

z - 1e9927E+00 , : ~2.2752E+00 © 243208400 i ©2,0755€400 2.4402E+00 2.6207E+00

GAME | 9.1972€E-01 ©. 8.6938E-01 "8« 7102E-01 - GAME | 8.7164£-01 8.6965E-01 - 8,7511€-01

v 2.0140E+01 - 4.5551E+00 44 3666E+00 u 2.22T4E+01 4. TT60E+00 4.62T5E+00

SPECIES -=e=———————= MOLE FRACTIONS ~-- ———— SPECIES —==e—w-e—--— MOLE FRACTIONS —-=-—==———=~
E- 2.1503E-02 . 1.430SE-0l 1.9831E-01 E- 6.0518E~-02 2.0097E-01 2.5605€E-01
] 9.3181€-01 6.9180€-01 5.8269E-01 H . . 3.5482E-01 5, TT44E-01 4,6873E-01
He - 2.1503E-02 . :1«43GC2E-01 - l.9827€-01 He 6.0516€-02 . 2.0094E-02 ., 2«5598E~01
H2 8.2972€~-05 .- 5.0028E-05 - 3.5702€-05 . 2 4.0483E-05 © 3.0872E-05 2.0829€-05
[ 4.3378E-96 %.4604E-05 | -5.T199E-05 . H- 8.6451E-06 5.0125€-05 - 5.6810E-05
H2e . 4.84T4E~06 6.1306E-05 - B.5806E-05 ' H2e . 1.0068£-05 7.4399E-05 9.2390E-05
HE 2.5092E-02 - 2.1972€-02 . 2.0545E-02 HE 2.4090€~02 2,06 77€-02 1.9040E~-02
HE+ 3.3341E-09 4.0839€-06 - 1.4J20€-05 . HE ¢ © 1.243T€E-07 1.3078E-05 3.8439E-05
HE+ ¢ 1.1767€-30 2.2809E-20 . _+2.5958€E-18 HE+e 2.2273E-26 1.7890E~18 1.0780E-16



Pl =
XHZ2 = .9
MOVING SHOCK
P 8.8273€402
T 4,1473E+01
RHO 9.9357€+00
H 1.4534E402
A 8.7495€+00
s 2.1524E+00
z 2.14226+00
GAME 8.6167E-01
U 2.3748E+01
SPECIES  =~——mm=mmemm
€- 8.9778€-02
H 7.9705E-01
He 3.9775E-02
H2 2.92426-05
H- 1.1048E-05
H2+ 1.32656-05
HE 2.33406-02
HE+ 3.7373E-07
hEes 1.2736E-26
PL = 2.00E402 N/SQ-M,
XH2 = .95
P 9.9258E+02
T 4.3706E+01
RHO 1.0247E+01
H 1.6291E€402
A . 9.1124E+00
s -1 2.2038E+00
z 2.2163E+00
GAME 8.5723E-01
U 2.5223E+01
SPECIES —~=—==—=———-mm
£- 1.20186-01
H 7.3703E-01
He 1.2018£-01
W2 2.1996E-05
H= 1.3007€-05
H2e 1.6096E-05
HE 2.2560E-02
HE+ 8.83276-07
HE++ 3.,0399€-23

2.00E+02 N/SQ-M,

usl
XHE

<05

STANDING SHOCK
7.1189E+03
5.8308E+01
4, T692E+01
2.5816E+02
1. 1410€+01
2.276SE+00
2.5599E+00
8.7217€-01
4.9528E400

MOLE FRACTIONS

2.3836E-01
5.0365€-01
2.3830€-01
2,2315€E-05
5..1340€-05
8.0281E-05
1.9506€-02
2.5651€-05
2.1940E-17

TABLE |. - Continued

= 3.40E+04 M/SEC

REFLECTED SHOCK
1.0367€E+04
© 6.4050E¢01
5.8705E+01
3.1134€402
1.2467E+01
2.3640E¢00
2.7571E+00
8.8008E-01
4.8367E+00

2.9285€-01
3.9611€-01
2492 T4E-01
1.4078E~05
5.3784E-05
9.2633E-05
1.8062E-02
7.2423E-05
1.1111E-15

USL = 3.60E+04 M/SEC

XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

8.2880£+03
6.1426E¢01
5.0245€E+01
2.9042E+02
1.2021E+01
2.3408E+00
2.6854E+00
8.7609€-01
5.1500E+00

MOLE FRACTIONS

2.7395¢8-01
%.3342E-01
2,.7387€-01
1.5782E-05
5.0225€-05
8,2715¢-05
1.8572€-02
4.T5866E~05
2.1610€-16

1.2004E +04
6.7659E +01
6.1186E401
3.4950E+02
1.3192E+01
2.4333E+400
2.8996E+00
8.8707E-01
5.0732E+00

3.2758E-01
3.2762E-01
3.2741E-01
9.0588E-06
4.834TE-05
8.8411€-05
1.7110€-02
1.3404E-04
1.0498E-14

P 200 N/ m?

PIL = 2.00E+402 N/SQ-Ms US1 = 3.80E+04 M/SEC
XH2 = .95 XHE = .05
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 1.1096E+03 9; 5044E¢03 1. 3639 +04
T 4.5739E¢01 6. 46526401 “7.1621E+01
RMO 1.0566E +01 "5.2635E+01 6.3394E¢01
H 1.8151E+02 3.2476E402 © 3.9052€¢02
A " 9.4784E+00 1. 2670E+01 1.39926+01
s 2. 2556E +00 2.4056E400 * 2.5038E +00
2 2.2957E400 © 2.8165E400 3.067SE400
GAME 8.55605-01 8.8154E-01 8.5685E~01
v 2.6716£+01 5.3704E400 5.3445E+00
SPECIES & =—mmmmm——emm MOLE FRACTIONS ~==wmmmmmmme
E- 1,5061€-01 3.0774€-01 3.6030€E-01
" 6.7696E-01 '3,6676E-01 2.6316€-01
He 1.5060E-01 3,07€1E-01 3.6001€-01
H2 1.6911E-05 1.0771€-05 5.4116E-06
H- +i1.4495E-05 - -*i4,6963€~05 4.0890E-05
H2e T21.8477E-05 % 8.1703E-05 - T.9T49E-05
HE * 2.1778E-02 ' 1.T66TE-02 1.6155€-02
HE+ 1.7932€-06 8.5655€-05 2.5012€-04
HE++ ©.1903E-22 1.8803€E-15 9.9430E-14
Pl = 2,00E402 N/SQ-M, USLl = 4.00E+04 M/SEC
XH2 = .95 . XHE = .05
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P "1.2330E403  © 1.0973E¢0% 1.5832€ +04
T 4. T64TE+01 6.8029E+01 7.6076E +01
RHO 1.0873E+01 5,4655E401 6.5054E+01
H 2.0111E+02 3.6089E+02 4,341 4E 402
A 9.8499€400 1.3358E+01 1.488TE+01
s 2.3083E+00 2.4707E+00 2.55T46E +00
z 2.3800E+00 2.9512E400 3. 1990€ +00
‘GAME 8.5555€-01 8.8879€-01 9.1061€-01
v 2.8204E+01 5.6177E+400 5.4 6694E +00
SPECIES  ————-—=—==== MOLE -FRACTIONS ~=—ee-mm=we=
£~ 1.8071E-01 3.3935€-01 3.9050E-01
H - 6.1753E-01 3,06443€-01 "2.0377€-01
He 1.8070€-01 " 3,3916€-01 3,8999€-01
H2 . 1.3090E-05 7.0030E-06 291 94E-06
H- 1.5504€6-05 4.1B00E~05 3.2061€-05
HZe 2.03486-05  + T1.6904E-05 6.T060E-05
HE 2.1005€-02 1.6790€-02 1.51526-02
HE® . 3.3030E-06 1.5156E-06 4.TTTLE-04
HE ¢+ ©.0547E-21 1.5091€-16 9.94726-13
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TABLE 1. - Continued

p, = 200 N/m°
Pl = 2,00E+02 N/7SQ-M, US1 = 4.20E¢04 M/SEC Pl = 2.00E+02 N/SQ-M, USLl = 4.860E+04 M/SEC
XH2 = ,.9% XHE = .05 XH2 = .95 XHE = L0
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SFOCK REFLECTED SHOCK
P 1.362TE+Q2 1.2444E404 1.8002€ +04 4 1.6411E+03 . 1.5560E+0¢ 2.287BE+04
T 4.9477E+01 7.1660E+01 8.1385c+01 1 . 5.3037E+0} 8.0288E+01 9.6886E+01
RHOD 1.1156E+01 © 5.6226E90]) 6.6002E+01 RHOD. l.-16375’01 . 5.7639E+01) . 6. 5005E ¢+01
H 2.2171E+02 3.9881E¢02 4.8107E+02 H 2.6593E+02 4.7978E+02 5.8584E402
A - 1.,0229€¢01 1.4102E+01 1.5932E+01 A 1.1018E+01 1.5842E+01 1.8754E¢01
S 2+3618E+00 2.5361E+00 2.6463E¢00 s . 2+.4T13E+00 2.6860E¢00 2.7886E+00
4 2.4689€+00 3.0886E+0Q0 3,3516€+00 1 2.6590E+00 3.3623E+00 3.6325E¢00
GAME 8.5654E-01 8.9850€E-01 9.3060£-01 GAME 8.6077€-01 , . 9.2968E-01 " 9.9933E-01
u 2.9690E+01 5.8978€+00 6,0374€+00 ] 3.2650E+01 6.5987E+00 7.0984E +00
SPECIES ———————————— MOLE FRACTIONS ~ecec—-cen- —— SPECIES ~~ewecccccea- MOLE FRACTIONS -~———ccececc—ao
E- 2,1022E-01 3.6872E-01 4.18264E-0]1 £- 2.6668E-~01 4,2008E-01 4,6320E-01
H " 5.5928E-01 2.4657E-01 1.4952€-01 H & 4TB2E-01 1.4584E-01 & .4216E-02
He 2.1020€-01 - 3,6841E-01 4.,1725€E-01 He . 246666E-01 4.1914E-01 4.58T9€-01 -
H2 1.0120E-05 4.2621E-06 1e3473E-06 H2 | . 5.8861E-06 L.1742E-06 . 1.3765€6-07
M- 1.6044E~-05 3,5194E-05 2.26T73E-05 H~- . 1.5809€-05 2.0136E~05 " T.2578€E-06
H2+ 2.1675E-05 - 6.86B2E-05 5.1298€E-05 H2¢+ - 2.2633E-05 4.4841E-05. : 1.9668E-0S
HE - 2.0246E-02 1.5918€-02 13957€E-02 . #HE . 1.,8789€~02 1.3957€-02 9.3691E-03
HE+ T 5,6938E-06 2.T012E-04 9.61T3E-04 HE+ 1.4945E-05 9.16415€~04 . 8.,3955E-03 |
HE ¢+ 3.0550E-20 1.1871€-13 1.1821E~11 HE++ R 1.0826E-18 B8.7T891E-12 3.7095€-09
Pl = 2.00E+02 N/SQ-M, USL = &4.40FE+06 M/SEC PL = 2.00E+02 N/SQ-M, US1l = 4.80E+04 M/SEC
XHZ2 = «95 XHE = .05 XH2 = ,95 .. XHE = i°5
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING ShOCK REFLECTED SHOCK
P 1.4988€+03 1.3980E+04 2.0346E404 [ 1.7Q955003 1.7153E¢04 2.5654E +04
T 5.1265E+01 7.568CE+01 . 8.8037E+01 T 5.4819E+01 8. 577‘5001‘ . 1.0931E+402
RHD 1l.1411€+01 S.7253E¢01 . 6.6050E+01 RHO 1.1830E+01 5.7282E+01 6.2T23E+01
H 2+4332E+02 4,3847E¢0Q2 . 5,31376+02 H 2.8953E+02 3 5.2264E+02 6.4614E+402
A 1.0618E+01 1.4920€+01 A 1. 7190E+01 A 1.1432E+01 1.6902E+01 2.0805E+01
S 2.4‘625?00 2.6014E+00 2.T1TIE400 S . 2.5273E+00 . 2.T295E¢00 . . 2. 858 TE+00.
14 2+5620E¢00 3,2266E+00 3,498GE+00 F4 2.7596E+00 3.4912€+00 3.T416€E+00
GAME 8.5832E~01 9,116¢E-01 9.5934E-01 GAME 8.6389€-01 9.5407E-01 1.,0583E+00
U 3.1172€+01 6.2202E400 6.5042E+00 u . 2.4121E¢01 7.0537€+00 7.9237E+00
SPECIES ~=-wemmcew——- MOLE FRACTIONS ---=mecee—- SPECIES ~ecememce—eaa MOLE FRACTIONS ~=er—ccccaca
€- : 2.3892E-01 -3.9571E-~0Q1 4.4272E-01 £~ 2.9340€E-01 4.4148E~01 4,.7885E-01
H - 5.0262E~-01 . 1.9352€E~01 1.0229€-01 H “3.9508E-01 1.06447€~01 3.,6982E-02
He 2.3890E-01 3.9519€E-~91 4,4065E-01 He 2.9337E-01 4.3969E~01 4.7080E-01
H2 7.7660E-06 2.3750E~D6 4£,9992E~-07 H2 4,3B30E-06 6.96CTE~07 2.6195E-08
H- 1.6136E-05 2.1735€~05 1.3987€-05 H- 1,5099E-05 1.3203E~05 3.1528€E-06
M2 . 2.2439E-03 S.7656E~05 3.4561E-05 H2+ . 2.2268E-05 2,1698E-05 9.1205E-06
HE 1.95086E-02 1.5007E~02 1.2240E-02 HE .- 1,8095€-02 " 1.2551€E~02 5.3199€-03
HE + ) 9,3728E-06 4.88S5€E~04 2.049TE-03 HE+ 2.3345E-05 1.7706E~03 8.0431E-03
HE++ 1.9382€E-19 - 9.7181E-13 1.8064FE-10 HE+» 5.5685€E-18 . 9.2566E~11 9.344ATE-08
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TABLE |. - Continued

P, « 200 N/m?
Pl = 2.00E+02 N/SU~M, US1 = 5,00E¢04 M/SEC Pl = 2.00E+02 N/SQ=-M, US]l = S.40E+04 M/SEC
XH2 = .95 XHE = «05 XH2 = .95 XHE = «05
MOVING SHOCK STANDING SHOCKX REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 1.9440E+03 1.8728E+04 T 2+8699E+04 P 2.2T08E+03 2.1643E404 3.5404E+04
T 5.6639E+01 9. 2480E+0} 1.2701E+02 T 6.0515E+01 1.11328¢02 1.7561E+02
RHO - 1.1987E+01 S.6154E+01 S<9244E 401 RHO 1.2188E+01 5.1499E+¢01 5.,2087E+01
H 3.1414E+02 5.68691E+02 T«1321E¢02 H 3.6633E+02 . 6.5878E+02 8.6513E+02
A 1.1863E+01 1.8128E+01 24338TE+0L A 1.2792€+01 T 2.1278E+01 - 2.8092E+01
S 2.5839E+00 2. T906E+0D © 249262E+00 S 2.6985E+00 ° -+ 229050E+00 : 3.0446E+00
4 2.8633E+00 3.6064E+00 3.8141E+00. b4 . _3.0787E+00 1 3.71754E+00 * 3,8706E¢00
GAME B.6TT4E-01 9.,8534€-01 1.1291£+00 GAME 8.7837€E-01 1.0773E+00 1.1610E+00
v 3.5586E+01 T.6056E+¢00 9.0151E+00 u 3.8491E+01 9.1252E400 1.1734E+01
SPECIES ~~eecccavca—es MOLE FRACTIUNSA SPECIES' wwem—comcen-- MOLE FRACTIONS =w=—ceommaea
E~ . 3.1900€-01 4.5932E-01 . 4+88T4E-01 E- . 3.,6663E-01 4.8350E-01 | 4.9621E-01
H ) 3,.4454E-01 - 7.0912€-02 2.0294E-02 H. . 2+5056E-01 2.8759E-02 T.4694E-03
He 3.1396E-Ql . 4.5588E-01 :4.'7355-01 He 3,6654E-01 - 4,T449E-01 4.8341€E-01
H2 3.1890€~-06 1.7425€-07 3.5285E-09 H2, . 1.5293E-06 1.2008E~08 7.7092€-11
h= 1.4051€E-05 " T.7268E-06 1.2862E-06 H- --+1,1158E-05 N 1.96€8E~06 4.0185E-07
H2+ 2.1365E-65 | 2.0068E-05 3.4980E-06 H2+ * 1.8109€-05" -  5.6977E-06 5.4836E-07
HE 1.T7426E-02 1.0434E-02 | 2.2258E-03 HE 1.6155E~02 44.2416E-03 5.68T4E~04
HE+ . . 3,6053E-05 3.4256E-03 *'1.0881E-02 KEe 8.6111E-05 ° 9.0020E-03 . 1.1898E-02
HE++ 2.7058E~-17 1.1282E~-09 2.3519€-06 HE++ 65.1403E-16 1.8173E-07 4,5130E-04
PlL # 2.00E+02 N/SQ-M, USl = 5,20E+064 M/SEC . Pl = 2.00E+02 N/SQ-M, USL = 5.60E¢04 M/SEC
XHZ = .95 i XHE = .05 . XHZ » .95 XHE = .05
MOVING SHOCK STANOING SHOCK REFLECTED SHOoCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 2.1045€+03 2.0244E+04 3.,197SE+04 [4 2.442T7E+03 2.2922E+04 3.8749E+04
¥ 5.8525E+01 1.008%9E¢02 1.4965€+02 T L. 6,2658E¢01 - 1.2408E+0Q2 2.0032E+02
RHO 1.2108E+01 S.4182E+01 5+5484E+01 RHO 1.2224E+01 4.8328E+01 4.,9776E+01
H 3.39T4E+02 6.1239E+02 T+8681E+02 H 3.9391E+02 7.0604€+02 9.439T7E¢02
A . 1.2315E+01 1.9573E+01 2.5911E+01 - A - 1.3304E+0}  243136E+01 2.9655€E+01
S 2.56410€¢00 2.8497€+00 2.9879€+00 S 2.7562E+00 © 2.9564E+00 3,0921€+00
4 2.9699E+00 3.7032E+00 3.8511E+00 z 3.1890E+00 3.8225E+00 3,8861E+00
GAME B.7248E~01 1.0254E+00 1.1650£+00 GAME 8.6582E-01 1.1286E+00 1.1297E+00
U 3,T043E+01 8.2826E+00 1.031TE+0} U 3.9927E¢01 1.0089E+01 1.29T1E+01!
SPECIES <wmecccwu——a- MOLE FRACTIONS —==~e=-—vceaa- SPECIES ewvemwocecewe NOLE FRACTIONS ~cececvmeemae-
£~ 3.4343E-01 4.T344E-01 4,9365E-01 E=- 3.8854E~-01 4,8987€-01 4,9821E-01
H - © 249633€-01 4.,572TE~02 1.1741€6-02 H - © 2,0736E-01 1.8117TE~02 %.3939E~03
He : 3.4337€E-01 4.6T32E-01 . 4.8163E-01 He 3.8840E-01 4.7893E-01 448353E-01
H2 . 2.251 5E~Co 4.9728E-08 . 4.0369E-10 H2 9.8763E-07 2.6006E~09 2.0447E-11
H- . ‘1,271 8E-05 4.0295€E-06 . 6.4079E-07 H=- 9.4352E-06 9.,7161E~07 2.9122E-07
H2+ 1.9962E~05 L.1243E~-05 .- 1e3102€-06 H2+ 1.5875E-05 2.7011€-06 2+8861E-07
HE . . 1.6TB0E~-02 7.3885€-03 1.0081E~-03 HE 1.5543E-02 2.1392¢€-03 3.4925E-06
HE+ . 5.5542E-05 6.1123E-03 © 1e1933€-02 HE+ . 1L .3570€E-04 1.0939E-02 1.0348E-02

HE ¢+ 1.2868E-16 1.4957€-08 4.2304€-05 HE ¢+ 3.0405€E-15 1.8044€E-06 2.1688E-03
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Pl = 2.00E+02 N/5Q-M,
E

XH2 =

P
T
RHO
H
A
S
1

GAME
u

SPECIES

E-
H
He
H2
H-
H2+
HE
HE+
HE++

Pl = 2.00E+02 N/5Q-M,

XH2 =

NP IX=-TD

GAME

SPECIES

[

H

He
H2
e
HZe
HE
HE+
HE#¢

82

TABLE 1. - Continued

US1 = 5.80E+04 M/SEC
XH

€ = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2.6199E+03
6.5024E401
1.2210€ +01
4. 224TE+02
1.3862€+01
2.8140E+00
3.2998E+00
8.9552E-01
4. 1349E+01

~=mee==comee MOLE FRACTIONS --

4.0907€-~01
1.6691E-0]
4.0885€~01
5.9669E~07
T.6256E~06
1.3347E-05
1.4932E~02
2.1992E-04
1.6225E~14

«95

2. 4032E+04
1.3867E+02
4.5015E+01 -
1.538TE+02
2.4875E+01
3,0036E+00
3. 8499E+00
1.1591E+00 .
1.1190E+01

4.9350€E-01
1.1880€-02
4.8163E-01
5.7944E-10
5.3801€-07
1.2871E-06
1.1386E-03
1.1833E-02
1.5169€-~05

4.1985E+04
2.2387E+02
4.8035E+01
1.0239€+03
3.1215€+01
3.1350€+00
3.9042E+00
1.1148E+00
1.4097€+01

5.0054E-01
4.1909€-03
4.8246€-01
T7.3181€E-12
2.3535€6~07
1.75T4E-07
1.8768E~04
T7.1604£-03
5.4586€-03

US1 = 6.00E+04 M/SEC

XHE = .05

MOVING SHOCK STANDING SHOCK

2.8021E+03
6+ TT14E+0L
1.2137€E+01
4.5200E+02
1.4483E+01
2.8714E+00
3.4096E+00
9.0853E-01
4.2752E+01

2.4969E+04
1.5421E+02
4.1885€E+01
8.0225€¢02
2.6399E+01
3.0469E+00
3.8657€+00
1.1690E+00
1.2372€+01

REFLECTED SHOCK
4.5050E+04
2,4833€E+02
4.6265E +01
1.1052E+03
3.3221E+01
3.1757E+00
3.$212E+00
1.1334€+00
1.5150E+01

------ ~=-=- MOLE FRACTIONS =-—====-c--

4.2809E-01
1.2951€~01
4,2171E-01
3.2947E~07
5.8154€E-06
1.0640€~05
1.4293€~02
3.7198E~04
9.8152E~14

4%.9557€-~01
d.2612€-03
4.8324E-01
1.4825E~10
3.4308E-07
6.5343E-07
6.9634E~04
1.2148€E-92
8.9752E-05

5.0270€-01
3.3339€-03
©.8122€-01
2.9461E-12
1.8721€-07
1.1299€~07
8.0456E-05
3.8613€~03
8.8096€-03

P -Z(I)Nlm2

Pl = 2,00E+02 N/SQ-M, US1 .= €.20€E¢04 M/SEC
XH2 = .95 XHE' = .05
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 2.9888E+03 2.5716E¢04 4.7982E+04
T 7.0886E+01 1.7057E¢02 2.T46TE+02
RHO 1.1993E+01 3.8892E+01 4.4425E+01
H 4. 8248E+02 8.5116E¢02 1.19126+03
A 1.5195€6+01 2.7720E+01 3.5385E+01
S 2.9283E+00 3.0886E+00 3.2136E+00
L 3.5158€+00 3.8765E+00 3.9322£+400
GAME 9.2644E-01 1.1621€¢00 1.1593E+00
y 4.4129€+01 -13590E+01 1.6329E+01
SPECIES wesescsccecs NOLE FRACTIONS ~—v-veeveee-
€~ 4.4537€E-01 4.96S7E-01 5.0409€-01
H 9.5695€-02 5.9990€-03 2.67428-03
He 4.4470E-01 4.8413E-01 4.8052E-01
H2 -1 +46088€~07 4.3085€-11 1.2568€-12
H- 4.1071E-06 2,3881E-07 1.469E-07
H2¢ 7.9101E-06 -3.5173E-07 7.45663E-08
HE 1.3554E-02 4.6605E~04 2.9759€-05
HEe 6.6760€-04 1.2023E-02 © 1.6018€-03
HE®e T.1460E~13 4.0922€-04 1.0884€-02
Pl = 2.00E402 N/SQ-M, US1l = 6.40E¢04 N/SEC
XH2 = XHE = .05
MOVING SHOCK STANDING SHOCK REFLECTED SMOCK
4 3.1790E+03 2.6324E+04 5.0528E+04
T T-4769E+01 1.8605E+02 3.0342E+02
RHO 1.1762E+01 3.6413E+01 4.2285€+01
H 5.1391E+02 9.0119€+02 1.2789E¢03
A 1.6032E+01 2.8722£+01 3.T464E+01
s 2.9840E+00 3.1258E+00 3.250TE+00
z 3.6148E+00 3.8858E+00 3.9383E+00
GAME 9.5094€-01 1.1411€+00 1.1746E +00
v 4.5472€+01 1.4697€+01 1. 7484E+01
SPECIES e ] MOLE FRACTIONS ~====—v—r—=e
€- 4.6056€-01 4.9817E-01 5.0486E-01
L 6.6330£-02 4.6250€-03 2.1406E-03
He 4.5927€-01 4.8434E-01 4.8030E-01
H2 6.661 7E~08 1.,5628E-11 5.4966E~13
H- 2.6212E-06 1.8019€~-07 1.1218€-07
H2+ 5.3640E-06 2.1111€-07 4.9703E-08
HE 1.2545€6-02 3.2T66E~04 1.0467E-05
HE+ 1.2865E-03 1.1248E-02 ° 8.165TE-04
HE ¢+ 6.6792E~12 1.2918E-03 1.1869E-02



Pl = 2.00E+02 N/SQ-M,
XH2 = .95

MOV ING SHOCK

P 3.3718E+03

T : 7.9653€E+01
RHO 1.1436E+01

H 5.4624E+02

A 1. 7012€+0)

S 3,0379E+00

z 3. 7T015E+00
GAME 94 8154E-01

u 4,6769E+01
SPECIES  ~—weom—wwee—
E- 4.T319E-01
H 4.27126-02
He 4.T058E-01
H2 2.2576E-08
H- 1.4801E-06
H2+ 3.2546E-06".
HE 1.0898E-02
HE+ _ 2.6100E-03
HE++ 8.1761€-11 ~

P . 3.5665€403 2.6936E404
T 8.576LE+OL 2.1664E402
RHO ~ 1.1026E+01 3,1801E+01

H .. 5.7944E402 1.0038E+03

a 1.8124E+01 3.0673E+01

s 3.0896€+00 3.199SE+00

z 3.7716E+00 3.9099E+00
GAME ©1.0155E+00 1.1108E+00
u 4.8015E+01 1.6625E+01
SPECIES  —==~-——-~-——~ MOLE FRACTIONS
E- 4.8298E~01 5.0126E-01
H . 2.5857E~02 2.9716E-03
He 4.7791E-01 4,8268E-01
H2 6.3236E~09 2.8099E-12
H=- T+4376E-07 1.0947€-07
H2e ' 1.7738E~06 8.7827€E-08
HE 8.1888E~03 1.3054€-04
HE+ 5.06826~03 7.0285E-03
HE++ 1.1603E~09 5.6291€E-03

Pl = 2.00E+02 N/SQ-M,
XH2 = .95

MOVING SHOCK

TABLE |. - Continued

US1 = ¢€,60E¢04 M/SEC

XHE = .05

SYANDING SHOCK
.2,6T35E+04
2.0169£402
3.4014E+01 -
9.5214E402
2.9639E+01
3.1636E+00
3.8971E+00
1.1177E+00
1.5707€+01

REFLECYED SHOCK
5.2627E+04
3.3388E+02
3.9989E+01
1.3699E+03
3.9423E401
3.2870E+00
3.9416E¢00
1.1810E+00
1.8718E+01

MOLE FRACTIONS ——-—==w—=—=

4.9963E-01
3.6576E-03
%.8388E~01
6.2523€E~12
1.3854E~07
1.3244E~07
2.1661€~04
9.4777E~03
3.1356E~03

5.0528E-01
1.7192E-03
4.80318-01
2,5092E€-13
8.4182E-08
3.3650E-08
- 3.8346E-06
3.9332E-04
1.2288E-02

US1l = &.B0E+04 M/SEC

XHE = .05

STANDING SHOCK

REFLECYED SMOCK
5.4080E+04
3.6397E+02
3.7677€+01
1.4600E+03
4.1213E+01
3.3210E+00
3.9436E+00
1.1833E+00
1.9834E+01

5.0553€~-01
1.4014E-03
4,8039€-01
1.2382€-13
6.3269E-08
2.3567€-08
1.5T741€~06
2.1348E-04
1.2464E-02

P

-2()0Nlm2

Pl = 2,00E¢02 N/SQ-M, US] = 7,00E+404 M/SEC
XH2 = .9 XHE = .05
MOVING SHOCK STANDING SHOCK REFLECYED SHOCK
P 3.7610E+03 . 2.6858E+04 5.4888E +04
7 9+3361E+01 2.3176E¢02 3.9508E+02
RHO - 1.0534E+01 24954 8E+01 3,.5217€+01
H 6.13646E+02 1.0555E¢03 1.5512E+03
A 1.9451E+01 3.1944E+01 4,2964E+071
S 3.1391E+00 3.2356E+00 3.3552E+00
3 3.8241E+00 3.9220E+00 3.9450E «00
GAME -1+0597E+00 1. 1226E+00 1.1843E+00
y 4.9188€E+0L 1.7489E+01 2.0978€ +01
SPECIES Towmeecee-—— MOLE FRACTIONS ———=vwm——-
E~ . 4.9008E-01 5.0280E-01 5.0570E-01
H 1.5039E~02 244308E-03 l.1435¢€-03
He . 4.8180€E-01 4.8202E-01 «.8048E-01
H2 1.5011€-09 1.3168E-12 6.2672E~14
H- - 3+43904E-07 B8.5654E-08 $.6873E-08
H2e . 8.B058E-07 5.9194E-08 1.6624E-08
HE S5 4eT984E-03 6.9501€-05 6.8361E-07
HE+ 8.2765E~03 4+5695E-03 1.2504E-04
HE++ 1.6124€E-08 8.1096E-03 1.2549€-02
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XH2

NN IO

GAME

SPECIES

E-~

H

He
LF4
H-
W2+
HE
HE &
HF ¢4

Pl = 5,00E+032 N/SO-M,

XH2 =

NADI B0
I
=1

[=3]
5
E3
m

SPECIES

84

«95

Pl = 5S,00E402 N/SO-M,

US1l = 4,.00E+03 M/SEC

XHE = .05

TABI.E I.- Continued

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
. 5.6581€+01

(1.1127€+01
2.R250E+00
3.9387E+00
2.8883E+00
1.6758E+00
1.0566E400
1.0009E+09
9.9406€-01
2.3185€+00

4.1920F-64
8.7851F~11
2.6608F-20
9.5090F-01

A.6433F-72 |

3.6853F-20
€.0000F-02
1.2155€-72
0.

«95

MOVING SHOCK

1. 7520€+J1
3.8703F+00
4.526TE+00
3.9997F+00
1.9491E+00
1.0882F+00
1.0000E+00
9.8153F-01
3.025%E+00

2.3180€+01
. 3.5129F+00
6. 6011E+00
3.5144E 400
1.8612E+00
1.0584F +00
1.0020E+00
9. 86326-01
1.3798E+00

MOLE FRACTIGONS

1.5309F~45
1.2571E-08
4.0078E-20
9.5930€-01

T 1.4852€E-51
2.3383£-20
£.0000E-02
T.1698E~62
3.

4.9528E+00
1.1424E+01
5.1970E+00
2.1877€+00
1.0762€+00
1.0000€ +00
9.6633E-01

.1.2213F¢00

1.0282€-29
2.7273E-05
S.2641E~20
9.4997E-01
3.32386-34
1.0818€-20
4,9999£-02
2.3149€-53
0.

USl = 5,00€+03 M/SEC

XHF = .05

STANDING SHOCK

4. 6654€401
5.15625£400
9.9351E400
5. 43566400
. 2.2297€+00.
1.0928€+400
1. 00GOF +00

- 9.6300€-01

1.5129F+00

REFL

ECTED SHOCK
1.0192%+02°
6. 9478F+00
1.4641F+01-
7.6312E400
2.5254€+00
1.1136F+00
1.0019€+00
9.1620F-01
1. 3565F+00 -

mmmmmmemee MOLE FRACTIONS =—emommemem

4. 6665F-42
3.1695£-07
4.82235-20

9,50005~01 -

8.1042F~48
1.5238€-20
£.0000F-02
4.3100F=-&1
0.

\

1.4339€-26
6.6394€-05
5.4681E-20
. 9.4994€-01
6.1481F-31
8.T778E-21"
4.9998E-02
9.5925F~52
0.

1.TT76F~17
3.8605F-03
1.6065€E-17
9.6624E-01
4%.0302E-21
1.7781E-18

| 4.9903E-02

1.4289E~40
0.

US} = 6,.00E+03 M/SEC

XHE = .03

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2 .
py = 500 N/m” .
Pl = S,00Es02 N/SO-M,
XH2 = .95 .
P © 2.5624E¢01
A 5.0952E+ 00
RHO' 4,9894E+00
L] 5.3593E400
A 2.2159E+00
S 1.1190€+00
L4 1.0000£+00.
GAME 9.6369E-01
u 3.7277€4 00
SPECIES  ~——momecmmee
E- 1. 1141E-27
H 6,8750E-0%
He 5.6442€-20
H2 9.4993F-01
H- 2,6134E-32
H2e 7.0165€~-21
HE 4.9998E-02
HE+ 1.4660F-52
HE+4 0.
Pl = 5,00F¢02 N/SQ-M,
M2 = .95
° 3.4902F+ 0L "
M &.4310E+00
RHO © 5.4213E+00
H 6.9T10E+00
A 2.4433E¢00
S 1.1486E+00
z 1.0012F+00
GAME 9,2723F-01"
s 4.4350€+400
1
SPECIES
E- 1.36156-18
H 2. 3045F-03
He 1.3306F-18
H2 9, 4775E-01
H- . 2,16T0E-22
H2+ -9 .4484F-20
HE 4.99420-32
HE+ 1.4332F-45
HE ¢+ - 0. N

8.0600€E¢01
6.9991E+400
1.1488E+01
7.7180E+00
2.527TE+00
1.1267€+00
1.0024E+00
9.1067E-01
1.6180€+00

MOLE FRACTIONS —--

4.5056E-17
4.7T94€-03
4.16336-17
9. 4534E~01
2.0561€-20
3.5068€-18
4.9881E-02
7.7517€-42
0.

1.5939E+02
8.5322€+00
1.8356€+01
1.0440E+01
2.7192€E+00
1.149TE+00
1.0178E+00
8.5148€-01
1.3947€+00

8.9937€~14
3.4953€-02
8.3855€-14
9.1592E-01
1.6631E~16
6.2489E-15
4.9126€E-02
T.6266E-36
0.

USl = T7.00E+03 M/SEC
os

XHE = o

MOVING SHOCK © STANDING SHOCK REFLECTED SHOCK

© 1,3094E402 2.3155E€402
A.5372E+00 9.6618E400 .
1.5040F +01 2.2854E+01
1.0553€+01 1.3648E401
2.7163£400 2.8976£400
1,16126+00 1.1874E+00
1.0197E+00 1.0507€ +00
8.4749E-01 - "8.28T2E~-01
1.5944£+00 1. 3816€ +00
————mcmmmce= MOLE FRACTIONS ~wwwmem==amw=
1.0098£-13 5.2825€-12
3.8710E-02 9.6583E-02
1.0328E-13 4.9681E~12
9.1226€-01 8.5583E-01
1.8919E-16 2.0235E-14
6.8845E~15 3.3461E-13
4.9032€-02 4.T545€-02
1.21736-34 8.3785E-31
o. : 0.

.~



—-

TABLE 1. - Continued

p =500 N/m
Pl = S,00F+02 N/SD-M, US1 = B8.00E+03 M/SEC Pl = S.00F+02 N/SQ-M, US!l = 1,00E+4046 M/SFC
XH? = .95 XHE =  ,0% XH2 = ,95% XKRE = L05 .
MOVING SHOCK .STANDING SHMOCK REFLECTED SHOCK . MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
LTI 4, 6255F+01 , 2.0544E5402 3.3317F+02 o T.4784%+01 - 4.5695E402 6. TLT0E+Q2
T 1.6254E+00 9.6T6A9E+QQ + ¢ L.0573€+01 Al . 9.2010€+00 . 1. 1500E+01 N 1.2300€+01
RHMO 6.0102E+00 2.0107F+01 2.8705E+01 RHD . T.6925€¢00 - 3.4051€+01 4.4439€E+01
- 8.8497E+00 1.3964€401 1.7438F+01 H 1.3402JE+01 2.2461F+0) 2.6935€4+01
4 2.5832F+00 : 2.9058F +00 3.,0911E+00 A 2.8246E+00° 3.3248F+00 . 3.5373E+00
S 1.177S€+00 © 1.1985E¢00° 1.2284E+00 S 1.2394E+303 - 1.2837€+00 1.3217F+00
z - 1.0092E+00 - 1.0557€+00 1.0979€+00 4 1.0565E+00 1.1670€+00 1.2287E+00
GAME 8:6709E-01 ' B.2647E-01 - 8.23156-01 GAME 8.2074€-01 8.2368E-01 B.2T794E-01
y 5.1803F+00 1.5444E+¢00 1.3731F+00 u 6.75645E+00 1. 52T4E+00 1.4104E+00
SPECIES  ———-mm—mem MOLE FRACTIONS ———==—=——=——m SPECIES  ~=-mw MOLE FRACTIONS =-———————-—c
€~ 2.9656F-15 6.5330E~-12 7.1261E-11 [ 2.4672E-12 . 6.4669E-10 2.9563E-09
H . : ‘1.8251F-02" * 1.0548E-01 1.7830E-01 . H 1.0695F-01 2.8616E~01 3.7231E-01
He - . 248261E-15 6.1737€-12 6.7200E-11 S0 e ‘2.3731F-12 65.1367E-10 2.8104E-09
H2 9.3221F-01 8.4716£-01 T *7.T76158-01 H2 B.45T72E-01 6. T099E-01 S.B700E-01
H= : 1.7532F-18 2.3855€E-14 4.3359E-13 “- : 4.3902F-15 5.6T46E-12 3.5629E-11
H2+ . © 1.4334E-1% 3.8615€~13 4.,471515-12 H24 1. 9.8549E-14 3,8699E~11 1.8152¢€-10
HE 4.9544£-02 - ' 4.7363E-02 - 4.55428-02 HF " 44T326F-02 4,2846E-02 4,0692£-02 .
HE+ 2,8852F-1318 1.12798-30 9.0T46E-29 . HE+ 4,2811E-32 3.1330€-26 1.3339€-24 -
HE ¢+ 0. 0. 0. HE++ 0. 0. 8.015BE-68
Pl = 5,00F¢02 N/SO-M, USt = 9.00E+C3 M/SEC Pl = 5,00F+02 N/SO-M, US1 = 1.10E+04 M/SEC o
XH2 = ,95 XHE = 0% XH2 = ,9% XHF = 0%
o : - ! X o
MOVING SHOCK : 'STANDING SHOCK REFLECTED SHOCK MOVING SHOCK  STANDING SHOCK REFLECTED SKOCK -:
4 3 £,9609F+01 3.1309F+02 4.T7913E¢02 4 9.1689€+01 ’ 65.3888€402 : 9.1337€+02 *.
T 8.5140£+00 1.0634E+01 . 1.1452F+01 T 9.7755€£+00 1.2326E+01 1.3147€+01
aKn . 6.80RIF+00 2. 6624E+01 - 3.6135E+01 RHO © 8.5924E400 4.1872E+01 5.3021€+01
Ho. 1.0997€¢01 --1.7S49€+01 2.1890F¢01 “ 1.6056E+01 - _ 2.T4T4E#OL 3.2582E+01
L3 2.70195+00 3.1092F+00 3.3051€420 A 2.9508€E+00 -~ 3.5541€+00 3.7903E+00
S . oo, :1.2075E+00. \1.2393F+00 © 1s2732€+00 S 1.2734E400 1.3315€E+00 1.3737E+00
7 . 1.0284E+00 1.105TE+00 1.1ST8BE+00 4 . 1.0915E+00 1.2378E+00 1.3101E+30
GAME 8.3377€-01 . 8.2214E-~-01 - .B.2391¢€~01 GAME A.1501€-01 8,2790€-01 8.3410€-01
u 5.9634F¢00 1.5234E+00 1.38505+00 u T7.54975+00 1.5512F+00 1.45TBE+0O
SPECIES  ~w-=-c==-=a- MOLE FRACTICONS =~-==~-—-oc=s SPFCIFS  =mmwmooeean- MOLE FRACTIONS —=-=—==mm—-==
E- . 1.7631F-13 . 9.1804E-11 5.61095-10 E- 11.5975€-11 3.2050E-09 1.2292E-08
H 7 5.5227F-02 1.9124E-01 2.7255€-01 H 1.6773E-01 3.86429€E-01 4.7348E-01
He. 1.6893E-113 R.6943€-11 $.3138F-10 He 1.54026-11 3.05196-09 1.1739€-08
"2 , . 8.9615F-01 7.6354E-01 . 5.8427E-21 M2 .7.8647F-01 5.7531E-01 4.8836E-01
H- 1.9997F-16 6. 55Q0F-13 5,0327F-12 H- 3.8799F-14 3.7502€-11 1.8598E-10
H2+ T 7.8773F-15 S.41T8E-12 3.47385-11 H2+ 6.11856-13 1.9059€-10 T.3877E-10
HE 4,8619F-02 4.5219€E-02 4,3186F~-02 . HE 4.5807€E-02 4.0393E-02 3.8163E-02
HE+ 1.1717F=-34 4.5665F-28 2.7078E-26 HE+ 2.3700F-30 1.3865E-24 3.8054€-23
HFE ++ 0. 0. 9. HE +4 0. 6.5501€-88 3.4911£-82

85



“TABLE I. - Continued

* Py =500 N/ m?
Pl = 5.00F¢02 N/SQ-M. - USL = 1.20E+Q4 M/SEC 1 = S.00€E+02 N/SQ-M, USLl = 1.40€¢04 n/SEC
XH2 =, .9¢ i .- XHE = ,05 XH2 = .95 XHE = ,05
MOV I NG SHQCK' STANDING SHOCK REFLECTED SHDCK - MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

4 1. 10226492 - B8.,5T88E+02 . 1.2031E+03 P . 1.5216E402 1.4052€+03 1.9320€+03
T . 1.0285€+01 1.3135€+01 -la 4012€+01 T 1.1201E+01 1.4816E¢01 1.5980€+01
RHN ‘9 %6256F400 L 4,9583E401 6.1297E+01 RHO 1. 1046E¢01 6.32T7T9€+01 T.5225€+01
L] «" 1.8961F+01 < 3,2959€E+01 ‘_ 3.8790E+01 H 2.5519E+01 4.5341€+01 5.3003E+01
A . 3.080TE¢00 3,7985€+00 4.0658€ +00 T a 3.3554E¢00 4,3486E+00 4.T206E+3)
S, 1.3097F+00 1.3821E+00 ) 1.4286€E+00 s 1.3885E+00 1.4902E+00 1.564%9E+00
1. . 1.1324E400-~" « 1.3172E+00 1.400BF +00 b4 1.2297E+00 1.4987E +00 1.6072€6+00
GAME - B.1485E-01: 8.3393E-01 8.4219E-31 GAME 8.174J)E-01 * 8.5159€E-01 8.6T66E-01
(1) . B.334S5F+00 - . 1. 5929E+00 . 1.5202E+00 u 9.8871E+00 1. 7286F +00 1.7018E+00
SPECIES  ~vmeceeeee—— MOLE - FRACTIONS ——==—meeca—a SPECIES ———=w==—=——= MOLE FRACTIONS —-—————coe--
€~ . - 6,9393F-11 1.2452€E-C8 4,33956-08 E~ 6.6966E-10 1.2832€e-07 4.6503€-07
M- 2,3386F-01 4.8168E-01 5.7225€E-01 H 3.7350€-01 " 6.6555€E-01 7.5557€-01
He A, T7047E-11 - 1.1909¢-08 4.1662€-08 He . 6.4969E~10 1.2409€E-07 4.%270E-07
H2 - 7.2198F-01 - *© 4.8036€-01 3.9205€-01 H2 $.8574S-01 3.0108E-01 2,1331€-01
H~ 2,14477-13 ° .+ 1.8091E-10 T 7.7B807E-10 H=- 2.9219E-12 2.4276E-09 9.8554E-09
H2+ . 2.5609€~12" - Te2448E-10 2.5103€E-09 H2+ 2.2893F-11 6.6511€-09 2.2188F-08
HE “6,4153F-02 - 3.7958E-02 3,5694€-02 HF. 4. 0663F-02 . 3.3361E-02 3.1111F-02
HE+ - 6,1208F-29- 3.3950€-23 - 7.0578F-22 HF ¢ 1.0023€-2¢ 8.8430€-21 2.1247€-19
HE+e 0. " T.9462€-83 . 9.1907€-78 HE ¢ 0. 1.2933F-73 1.9945E-68

PL = 5. OOFtOZ N/SO-H-~ sUSL = 1,30E¢06 -M/SEC . Pl = S,00Fe02 N/SQ-M, US1 = 1.50E+04 M/SEC

XH2 = .95 »» XHE = .05 XH2 = .95 XHE = .0S

R MOVING SHD(‘K STANDING SHOCK' REFLECTED SHOCK - MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
L - 1.3035E+02 X 1.1131E+03 * 1.5415%+03 [ . 1. 7554E+02 1.7283€+03 2.3T718E+03
... - 1.0755F¢)1 - 1439536401 -+ 1.4935F#01 T 1.1633F+01 1. ST65E+01 1. T269€+01
RHN . 1.0282E«01 - : " S5,6R06F+01 - - 6.8810E+01 RHN 1.173RE+01 6.8580F+01 7.9882€ +01
H- . 2421 14E#01 . 3,8907F+01 . 4.5576F¢01 H 2.9174E401 5.2222E+01 6.1086€+01
a * 3.21%26400 4,0610F+00 © 4.3708E+00 N 3.5020E+ 00 4,55689F+00 Se 1451400
S l1.3481€+00 1.4351€¢00 1.4R61F +00 S 1.4308E+00 1.5465F+00 1.6071F+00
z 1.1786F+90 1.4044F+00 1.5J00F+00 1 1.2855F¢+«00 1.5984F+ 00 1. 7193E+00
GAME . B.1555€-01 - " B,4166E-01 8.5279F-~01 GAME 8.,200RF-01 B.6498F-01 8.9159F-01
u G.111%2F400 - . 1.6517F+00 - 1.60015+0)- ] 1.0655F+ 0L 1.8264F+00 1.8322F+30
SPFCIFS. e ——mememew= MOLE FRACTIONS -———--—eeee—ne ' SPECIES ————me-oeo—e MOLE FRACTIONS ~=o==-cmca—e
£~ 2.3403E-19" 4,1452€-08 1.4253£-07 E- t.6961°-09 3.8450E-07 1.6534€-06
H - 3.0374F-01 €, 7587€-01 6.6668F-01 H 4.4420E-01 7.4888€-01 8.36T6E-01
He  2.2716F-10 3.9844F-08 1.37T4F-07 He . 1.6489F -09 3.7432E-07 1.6225€-06
HZ 6.5454E-01 - .3.8853E-01 - 2.9999€-01 H2 © 5.1490E-01 2. 1984E-01 1.3416€-01
H=-, B.77825~13. 7.0594E-10 2.8605E-09 4- A,3A820€-12 7.6618E-09 3.,4279€-08
H24 T 8.3405F-12 .. 2.3137F-09 7.6553F~39 H2¢ 5.,5546F-11 1. 7849€-08 6.5169E-08
HF 4.24245-02 3.5603E-02 3.3333F-02 HE B 3.8895F-02 3.1278€-02 2.9081£-02
HE ¢ 9.4840F-28 5.6883F-22 1.2254F-20 4Ee T.8753F-26 1.2423€-19 4.618B€E-18
HE ¢ N. 1.3503F-77 5.3004E~73 HF ¢+ 2.9641E~91 3,3235F-49 1. 1479€E-43
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IAB_LE 1. - Continued

2
Py " 500 N/ m
Pt = 5,00F¢02 N/SN-M, ust = 1. 6060C6 M/SEC Pl = 5.006+402 N/SQ-M, USY =z '1.BOE+04 M/SEC
XH2 = .95 . XHE = .05 . XH2 = J95 v L XME = 08
MOVING SHOCK STANDING SHOCK  REFLECTED SHOCK . . MOVING SHOCK _STAND.ING SHOCK .REFLECTED SHOCK

P 2.0050E¢02 2.0778£+403 * 2.8681E403 N 2.5512F+402 . .- 2.B069€+03 ° © . 4.1203E+03
T 1.2061E+01 1.68R5E+01 1.9170F+01 L T 142942E401 ;. - 2.0683E+¢01 . 3.0131F+01
. RHD 1.2353€ 21 7.2319F¢01 ° - 8.1718F+01 oug -, 1.3330€¢01 . ... T.1618€401 - - . .7.0208E+01
H 3.3079E+01 5.9549F +01 - 7.0050F¢01 H T 4e163TE#401 . - .- 7.5391F¢01 9.2933F¢0)
[ 3.65606+00 . 5.94295+00 5.7498E+00 A ©3.9921F400 - - 6.2489E¢00 T 'B.0499€+00
S . 1.4749€+00 “1.6035F+00 1.6696F+00 s 1.5675F¢00 . . . 1.T141E+00 - - . ,1.T7916F+00 -
4 1.3458€400 L.7016€+00 1.8308F+00 1, " 1.6TBBE400 . . - 1.BATLF4O0 ° °  1.94TTE+00
. GAME 8.2348E-01 8.8514E-01 9.4195E~01 "GAME T 8.3273E-01 . -- 1.0005E+0C "« - 1.,1062€+00
u 1.1418E+01 1.9531E+00 2.0315F+00 i;‘ N 1.2928F¢01 . - 23986 E¢Q0 . 3.0211F+00
SPECIES  w=-=--—-=a-- MOLE FRACTICNS ----- me——— SPFCIFS | ===cemc-=—ce MOLE" FRACTIONS ==o-c-caio—e
F- 3.9579E-09 1.2078E-06 8.0569F-06 €= - 1.9013F-08 - .- . 2.4T96€E-05 ! 1.7861E-03
Ho oL, S.1386E-01 8.2460€-01 9.7759€-31 M 6. 4TS4E=-D1 .-9.4007E-01 . 9.6780E-01
He 3.8592F-09 1.1842€-06 7.9741F-06 1.8618F-08. - -.2.4658F-05 - 1.7851€-03
H2 4.4898F-01 . 1.4601€-01 6.5087€-02 3.1865F-01 . :,.3.3379E-02 2.9354€-03
H- 2.1639E=11.. 2.3749€E-08 1.4271E-07 " . 1,18486-10 .. .3.2958E-0T 9.0179E-06
H2e 1.2334E-10 T GL.T13BGE-0B - 2.2545€-07 . HZO . “.. 5.1337E-10 .. +-4.6823F-07 -~ 1.0039£~05
9E 3.71535-22 2.9285E-02 2.7310€-02 HE T.o3.3812-02 - ‘24 6696E~-02 2.567T16~02
HE+ 5.1022F-25 1.9939F-18 2.2841€E-16 HEe 2.0996F-23 ./ 3,3477€-15- 1.4215€-10
HE +4+ 2.3037F-88 . = 9,2223F-65 4.6193€-57 H=00 - 1.4037F-82 - -~ 8.0795€-53 4.T7T168F-36

Pl = 5.00F+02 N/SO-M, USL = L.70E+04 M/SFC . Py = 5, oosooz N/SQ-N, - :US1 =-1.90E¢04 M/SEC

XH2 = .95 XHE = ,05 XH2 = .9 JHE = .08

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK PEFLECTED SHOCK

P 2.2704€E+02 2.4443E+03 3.4435€+403 L3 - 2. 8473E+02 . 3.-1351E+03 4.8101E+03
T 1,26945+01 1.8365F+01 2.2999€+01 . T © 1.36418E+01 .. - 2.4619E+01 ' 3.6640E+01
RHA 1.2885F+01 7.3846F+01 7.8076F +01 RHO . . 1,3682E+01 . . 6. 58RTEOL * +6.67T33E401
H 3.7233€+D1 6.T295F¢01 8.0480F+01 H . 4,62915+01 9..3714E%01 - - 1.0557€+02
A 3.818RF+0N 5.5229€+00 T 6.866TE4+00° A > 4.1788E+00 .72670E +00 ‘.. BeS51T2F#00
°S. 1.5205F+0) 1.660JF+00 1.7329F+00 S '. .. 1.6155F+00 1 T630F400 - 1.8372€+00
4 1.4103E+00 1.8023F+00 1.9177€+00 7 1.5509€£+00 . " 1e9328E+400 ¢ ' 1.9673E+00
‘GAME B.2TF4E-O1 9.2154F-01 1.0691F+00 GAME ' 8.3912F-01 - 1. 109R8F+00 1.0064E+00
U o 1.2176€F+01 2.12%8F+00 2.4033€400 u, 13675401 - 2. 8415€+00 3.5248E¢00
SPECIES  ~m—mm—ee— e MOLE FRACTIONS —==——emm=vea SPECIFS  ~sr————mm—ee MOLE FRACTIONS —~———miee—oe
£~ B.7RB0E-09 4.4884E-06 9.2580E-05 E-. . .. 4.0623E-08 2,2507€-04 9.8778E-03
H - 5.8184E-01 8.9030E-01 9.56 79€~01 H 7.10643E-01 ., 9,6455E-01 9.5370€-01
He 8.5828F-09 4,4332E-06 9.2307€-05 Hey © 3.98ABE-0R - 2. 24T2F-06 9.8737€-03
H2 1.82706-01 8.1949€-02 1.6948€-02' H2 .. 2.5733€-01- 9.1287€~03 . 1.0656€-03
H- 5.1899F-11 T.9127€-08 - - 1.0236€-06 H-, 2.61286-10 A.7721E-06 - 2.9639€-05
H2e 2.5712€-10 1.3428E-07 : 1.2969E~06. H2+ - © 9.9611FE-10 . 2.1300E-06 - 3.3729€-05
HE 3.5454F-02 2.7742F-02 2.6073E-02 HE,‘ " 3.2239€-02 . 2.5869€-02 2.5616€~02
HE e 3.1535E~24 4.9137E-tT7 - 9.4T49€~16 HE e . .Ye2976E-22 . Te T163E-13. 9.6TTSE~09

HE++ 6.4172E-85 2.3600E-60 8.5654E-48. MEse * 7 . 8.2560F-81 ° 2.8989E- 4t 1.9792€-29



PL = 5,00F¢02 N/SQ-M,

XH2 = .95

MOVING SHOCK
“3,1583€402

. 1:39426s01
‘* 1,3931E+0L.
S:1193E+01
"4.3835E400,
1.6647E400

SPECIES —mm—mm———eoe
E< ' .8.7870E-0A
W, 7.7006F-01
L .'R.865265-08
“2 T, 1.9919E-01"
- 0 5.69155-10
424 ° T T 1.9134F-39
HE - 3.0748E-02
HE " 8.1195F-22
HE R,0850F-78

Pl = S,00F+02 N/SO-M,

X442 = ,95

| MOVING S“OCK

P T 3,4834E+32
Ti . 1.4549E+01
‘]HO. T 1.405654 01
H™ 7 5.6343E401
AT 4.6157F+00°
ST T1.T188E400
o 1.7034€4+00
GAME " 8.596T€-91
oo 1.5146E+01
SPECIES  — ———m=wmm-m—n
e~ jl.qolos-h1_
Het T Y T8,2599F-01 . .
He 7' " 1,9e728-07
2T T 1.44765-01
H Lo, -1.26397-39
H2e 3,72795-09
ue 2.9353%-02
HEs S.64T0F-21
HE ¢+

1.8691€-73

88

USl = 2,00
XHE = .05

..-‘ -

.2.9627€401
. 5.9425E+01
. 9.2251€401
- 7.9922E400°
1.8044€¢00
"1,9479E¢00
1.1068E+00
3.38ATE+O0 .

MOLE FRACTICN

1.6528E-033
9.6829€-01
1.6519E-03
2.7248E-03
7.36B0E-06

8.2209€-06

2.5669€-02
1.0345F~10
1. 3245€-36

Ust = 2,10F
XHE = .05

STANDING SHOCK
3.7274F+03 |

3.4480€+01

5.513650011

.. 1.0:1121F«02
. Ba3517F+Q0 -
.1, 8414€400
1.9607€+00
1.0317€+00
3.8586E+00

- MOLE FPACTION

6.6563F-03

9.5998F~-01
6.6540F-03
1.1665E-03
1.9059E~05
2.1356E~C5

" ..2.5531E-02

3.1434F-09
2.RS32F-31

TABLE 1.

"“STANDING SHOCK REFLECTED SHOCK
3.4294E403.

P1 = 5,00E+02 N/SO-M,
. <95

NOV!NG SKOCK’ S'ANDING SHOCK REFLECTED SHOCK

3.8212E+02

J $308E+01

1.4016E+01
6.1T73TE4DN

" 4.8971€400
‘1. T642E+00

- 1.T7810E+00
8.T7T961E-01
1.5864F+01

. 5.1421E-07
‘8.7703E-01
S.0930E-07
9.4893F-02

- 3.0162€-09
7. 7270F-09

 2.80T4E-02
.54 8156E=20
9.51176-71

4.0301F+03° ' 6.64TOE+03
- 3,8502E+01 . . &.TT21E401
. $.2851E+01 L6 T2T3E4+01
1.1069€402 1.420TE+02
8.6005E+00 " 9. 4464E+00
1.8753€+00 1.9424E+00
1.9806€+00 © .2.07T0%€+00
9.7003€-01 9.0314E-01
4.1964E+00 . 4.1732F+00
emmemssecc—— MOLE FRACTIONS ~—=c———eeae-
1.6143E-02 5.8651E-02
9.4173E-01" 8.5802€-01
1.6138E-02 5.8621€-02
6.7263F-04 " 3,3832€-04
3.4066E-0% 9.3768€-05
3,94 T4E-05 1.2315€E-04
2.5245E6-02 2,4148E-02
2.7863£-08 8,9899E-07
7.2988E-28 2.T146E-22

Q0E*02 N/SQ-M.
.95

E=_ .0

USE = 2,20E¢04 M/SEC
XH .

US1 = 2.30E+04 N/SEC

XHE = .05

" MOVING SMOCK STANDING SHOCK REFLECTED SHOCK

- Continued
“‘ N i .
= 500 N/ m
+04 M/SEC
xuz -
5.4668E403 p-
"4.1269E401 T o
.6.6369E+01 RHD .
1.1773€402° H -
. 8.8373€+00 A
N 1.8T47E+00 s’
1.9959€+00 -
9.4813E-01 GAME
3.8265€400° u
§ —mmm———emems SPECIES
;
2. 3705€-22. E-
9.2680F-01- H -
| 2.3695€-02; ° He
6,26T4E-06 1 H2
5.3356E-05: H-"
6.3865E6-05." M2+
2.5051E-02, HE
8,6562€-08 HEs "
$.5508F-26 HF 48
+04 M/SEC Pl = S,
XH2 =

REFLECTEN SHOCK
6.0889E+03 3
4.4819E+01 - T

S 6.6886F+01 ]HO

Y o7 -1.2986E+02 * "

- 9.146TF+00 A
.1.9091F +00: 1 s 5
2.03125+00 - z
9.1933F-01 GAME
4.0299E400° ]

R SPECIES

s, 4.0493E-02s- E--

8.9380€-01: H

| 4,0674E-02- He

| 4.6270E-04' H2 v
7.52AT7E-05" -
9.4603E-05 42+
2.4616F=32° HE
3.4079€-07 HE+
7.9787€-24 HE e

4,1688E+02 -
"146380E+01
- 143724E+01
6.7370E+01"
5.283AE+09
-.148133€+00
1.8545E+00
9.1910F-01
1.6558F+01

1.6871E-06
9,2154F-01
1.6772F-06
S.1492F-02
©.8.45875-09
1.8318F-08
2.6961F-02
1.07745-18
4.4850F 66

4.2904E+03
" 4.1762E+01L

5. 1183€+01

1.2060€+02
8.8453F+00 .
1.9085E+00
2.0075F+00
9.3332€-01
4.4362E+00

'MOLE FRACTIONS

T 2.9143€-02
‘9.1625E-01
2.9133€-02
4.55T1E-04
&, 8960E-05
€ .8992E-05
2.4907€-02
1.2038E-07
1.1833E-25

T.0T60€E+03

T 5.0169E+01

“6.6761F+01

1.5436E¢02

'9.7321E+00

1. 9761€400

2.1126E+00
8.93615-01
4.2807F+00

T7.7400€-02
8,2105€-01

T.7359€-02

2.6726F-04
1.0781E-~04
1.4T20E~04
2.3665E-02
1.8791E-06
3.9189€-21

~-a



Pl = 5,00E+02 N/SO-M.
XH2 = .95
MOVING SHOCK

o 4.5185E402
T 1.81T3E¢0L-,
]HN .. 1.2998F+01,
H. L 7.3223F 600
A 5.9251E+0C
s.” - 1.8631€430 .
7 T.: 1.9129F¢00
GAME © 1.0099E+00. -

U . 1.T7202€+01~

. 9.1208E-0¢
M 9.5445F-01
‘.~ 9,0959F-06 .

3.3276F=09;
o8

Pl
XH2 = ,95%

* 5.,00F¢02 N/SO-M,

MOVING SHOCK
o 4.8604E+02
. 241234+ 01;
1.1793€401
'7.9266F4+01,
6 8096?003
1.9023E400,
© 1+940RF+ 00’ |

1. TT66E40L

8.6847E~0F -
8} © 9.6922E-01

B.6TT6F-05".

| 4,.8463F-03
. 1.8605¢-07

1 2.5695F-07-.

2.5T43F-02 -

.. 1.BB4GE~14
| 9.26445F-S1

1.93956-~02 ne-

11.1251€400 .

us1 =
X4F = L05

STANDING SHOCK
4442605403

- 4.4412E4+01 -
L. 6863F‘01'

fn s 1 30T4ERQ20

9.0866E+00
1.94295400
| .2.0376E+00
T9,1153€-01

- -4,5633F400-

- "MOLE FRACTIONS -—-

- 4.6313E-02.

R.8641F-01
4.4298E-02
.3.2976E-04

. Te6374F-0%
., 2.4515€-02
3.4335E-07
rp 604423E-24

€ 1117F=05" -

TABLE 1. -

T R

2.40E+04 M/SEC

REFLECTED SHOCK
T.2307E403
£52181F¢01

. 6.4258F401

- 1.6647F 402
9.9930€ +00
2.0114£400

. 215656400
. 8.8745F-01

4.3568E400

-9.6114E-02

T.8414E-01

' 9.6064F-02°.
-2.1218€-04 -
. 1.1560€-04 .

T 1.6310F-06
. 243183E-02.
. 3.3238€-06 -

i -
v

1

US1l = 2,50E+04 M/SEC
XHi 5

£ = .0
STANDING SHOCK
4.3566E403
4.5169E 401
+ 1.4080E+02

93074F+0

. 2.0748£400"

8.9814E-01: . - 8, 8321€-01
4.6294€400°
MOLE FPACTIONS ~—=—===e-aun
.
6.04T72€-02 . 1. 1424E-01
8.5457E~Cl 7.4841E-01
- .6.0451E-02 ,La1418E-01 °
2.4629E-04 ;1.6688E-04
,648516E-05 1. 1619E-06 -..
8.8305E-05 - . *. . 1.6820F-04 -
;. 2.6098E-02 + . 2,2T15€-02
. 5. 7.3308E-0T - ‘S.1382€-06
- 9.5296€-23 .

I 4.64BBF+0L

REFLECYED SHOCK

7.0170E+03
5.3730€401
© 5. 9344E+01

. 2.0490E+00"
"242007£+00

. 3.0466E-20

1.7799F +02 -
20219F+01

-

o5 1.6031E-19¢

Continued

Py = 500N/m2

v g

Pl = 5,00F¢02 N/7SQ-M,
95

XH2 =

°
Yoo
’RHO o
W
A%

s T
LS
GAME

T

SPECIES

[
Ho
He !
H2

4=
H2+
ue -
MEs
HE ¢4

3

PL = 5.00F+02 N/SO-M.
XH2 = .95

SPECIES
F-

H
He
LA
-
H24+ -
HE - o
YFe, - .
HE ¢

MOVING SHOCK
5.2926€+92

"o 2.5146F%01 7

1.0616E+01

8.5510€+40L "
* 7.4501 5400

1.9393F400-
1.9488€+00

" 141326F¢230

1.8289€+01

71.1195F~04
9. 7141601
7.1179E~-04
1.3079€-03
8,6722¢-37
‘1.0293F<06

2.5656F-02 %
T e 3.6686F12
. 1.4557F<42

i

MOVING SHOCK

$5.5639E+02

2.8952E+ 01 -
© 9,8285E+00

9.2003E+01
T.T631E+00

1.9T09€+00 ~
1.9553F400 =
"1.0646€+00

1.8837€+01

3,23926-03
9.6743E-01
3.2389F-03

“§,1295F~04

"2,5370F-06
© 2.84387-0
“2.5571F-02
1.4490F~10

1.0695-36 "

06’

ust =

XHE = .05

2.60E+04 M/SEC

P e

3

STANDING SHOCK REFLECTED SHOCK

4.2411E+03

44 1626F 401
"1.5092€+02

727945196400

12.0160E400°
“2.1124F 00
-8:8964€-01"

MOLE FRACY!ONS"'

D %.8232€401 .

1 4;64026400

1.7174E-02°
8.2165E-01..

7.2913€-05
9.654TE-05

I

1.3311F-06
T 'T.81644E-22
2

1 T.T149€E-02 |
" 1.8917E-04 |

*2.3668F02,

L 6.7230E403
5.5048E401
'5.4385E¢01
1.8936€402
T 10432401
| " 200866E+00
| 2.2456F¢00
8.8029€-01
"4,4301F+00

' '1.3194E-01
 7.1350€-01 .
1.3188E~01,

1.3209€-04

. 1.1369€-04
. 1.6825£-04.

© ' 2.2258F-02.

T.3B42E~06

, . 4.94T4E-19,

<

USL = 2.T70E+04 M/SEC

XHE = AOS

STANDING SHOCK

%.2344E¢03
V4 9RATESO]L
. 3.9427€+01

1.6158E+402
1 9.T422¢400
2.0506E +00
2.1%28E+00
o 8.8373E~01
- %,7092€+00;

" 9.4466E-02
7.8754€~01

——eme——=e--= MOLE FRACTIONS

9.4436F-02°
1.5061E-04

“T.6862E~05

* '1.0449F~04

2,3223€E-02

" 242368F=06
4.9888E-21

REFLECYED SHOCK
 646238E+03
5.6396E401.
. 5. 1236E¢01
Y 2.0143€402;

1.0657E+0L"

+1221E+00
2,2923£400:

' 9.78475-01-
4 468TED0"

1.4962€-01
6.T7863E~01 .
1.4955€-01..
1.07T15€-04 .,
‘141206E-04
1.69636-4
2.1801E~02
1.0392€-95
© 1,6478E-18

o ce e




TABLE I. - Continued

T : 2
: " 500 N/ m
Pl = 5,00F¢02 N/SQ-M, USl = 2,80E+04 M/SEC Pt = S.00E+02 N/SO-M, US1l = 3,00E+04 M/SEC
TXW2 = .95 XHE = .05 XH2 = .95 XHE = .08
. v N [
. MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
p 5.9514E+02 4.3673E+03 6.7459E +03 [ 6.8095E402 ~ 4.9253E+03 T.ATB4E+03
T 3.2199F +01 5.1566E+01 5.7906E¢01 T 3.7056€+01 $.4989E401 "6.123TE+01L
RHN 9.3971E+00 3.8561F+01 4,9715€+01 ’HO 9.1582€+00 3,90808+01 4.97T6E+01
“H 9.87T1E+401" 1.7304E402 2.1451E+02 H 1.1317€E+02 1.9830£¢02 2.4386E¢02
[ 7.9259€+ 00 9.9835€400 1.0912€+01 [ 8,2449E+00 1.0510F+01 1.1483E¢01
s- 1.9997€+00 2.0832E400 2.1568F+00 S 2.0528E+00 2.1456E+00 2.2233€400
z 1.9669€+00 2.1964£400 2.3433F+00 z 2.0065E+00 2.2919E+00 2.4534E4+00
GAME 9.9192E-91 8.A004E-01 8.7752E-01 GAME 9.1426E-01 8.76S0E-01 . 8. TTT0E-01
\ 1.9431E401 4.7401F+00 4,523TE+00 V) 2.0755E+01 4.8TS9E+D0 4 .HTSSE +00
¢ SPECIES —————— - MOLE FRACYICONS -=-=~eovoe—- SPECIES  —weccccccca- MOLE FRACTIQONS ~~---—eceee=
: . E- - 8.88936-03 1.1240€-01 1.6810€~01 E- 2.9316£-02 1.4941E-01 2.0544E-01
> H, 9.56526-01 7.5215€-01 6.42166-01 H 9.1829€-01 6.7911E-01 %,6848E-01
He 8,8888F-03 1.1237€-01 1.6803E-01 He 2.8315F-02 1.4936€-01 2.0534€-01
H2 2.7502¢-04 . 1.2370E-04 8.8249E-05 2 1.3173F-04 8.8036E-05 6.19656-05
H- 5,1013F-0¢ 8.1251€-05 1.1175€-0¢ H- 1,1159€-05 9.0069€-05 1.1252E-06
H2+ 5.6700F-06 - 1.1353E-04 1.7353E-04 H2+ 1.2751€-05 1.3318E-04 1.86482E-04
HE . 2.54206-02 2.2761E-02 2.1323E-32 HE 2,49198-02 2.18075-02 2.0351€-02
HE + 1.7543E-09 . 3.,6091E-06 1.4729E-05 HE+ 3.2196F-08 8.5364E-06 2.9152€-0%
HE¢s 8.4511F-33 2.8116€E-20 5.7664E~-18 HE +4 3.22426-28 6,5862€~19 6.9912€-17
Pl = 5,00F¢02 N/SO-M. USL = 2.90E+04 M/SEC Pl = S,00F¢02 N/SO-M. USL = 3.20E404 M/SEC
XH2 = ,9% XHE = .05 XH2 = 9% XHE = ,0%

. : MOVING SHACK STANNING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
o 6.3479E+02 4.6059F+03 7.0493€+03 ® T.75TT€+02 5.730T€403 8.5892€+33
T, 3.4853E+ 01 S.3271€+01 5.952854+01 T 4,0612F+01 5.8435€401 6.4829€+01
aun 9,2072F+00° 3.8558F ¢01 4,5404E+01 U] 9,269TE+00 ©.0920E+01 5.1490€+01
4o T T 1,0583E492 1.8531F+02 2.2871F¢02 H 1.28£6F+02 2.2619€002 . 2.7659€+02
a ’ 8.0776F+CO 1.0241€4+01 1.1188F+01 A 8.6066E+00 1.1075E+01 1.2116€+01
S 2.0263F+00 2.11475400 2.1902€+00 S 2.1035€+9) 2.2369€+00 2.2892€+00
? 1.9844E+00° 2.24285+00 2.3970E+00 z 2.0607E400 2.3966E ¢00 2,57315+00
GAME 9.4342€-01 8.7776€-01 8.7731F-01 GAME  8.8%511€-01 8.7605€-01 8.8000F-21
I} 2.9376F¢ 0N 4.8325+0) 4.5939E4+00 u 2.21715+01 £,0261€¢00 4,B668F+00
SOFCIES  =m——=—==—a—x MOLF FOACTIONS ~—--——-——eee SPECIFS  =mmmmm————ee MNLE FRACTIONS ~-—-——=oeou

E- ©1.7517-22 1.3079€-01 1.8672E-01 E- €.3829F-02 1.86S7F-01 2.4241E-01
u . 9.3957F-01 7.1585E-01 6.0541F-01 4 B.6796E-01 6,0576E-01 4.,9554F -01
He T 1.TS516F-22 1.3975€-01 1.86664E-01 “e 5.3826F-02 1.86506-01 2.4227€-01
H2 1.7976F-04 1.03716-C4 7.3757F-05 M2 R,43005-05 6.4428E-05 4.3601E-05
H- 8.09085-0¢ A,5900F-0% 1.1219€6-04 “4- 1.6955F-35 9.6614E-35 1.1102€-24
2+ 9, 0884F ~0F 1.23295-04 1.79065-04 H2e 2.0135€-08 1.51376-04 1.9368E-04
HE 2.5197F-C2 2.2288F-02 2.0839F-02 e 2.4253F-02 . 2.08455-02 1.9376€-02
HEy 9,5317¢-39 5.6346F-06 2.9786E-35 HE+ 1.72125-01 1.81256-05 %,5807E-05
HE s o 3.8721°-30 1.42956-19 2.02138-17 HEee 1.43775-25 1.06956-17 7.6345E-16

90



TABLE 1. - Continued

REFLECTED SHOCK
9.9419F«03
6.861T7FE+01
5.3659F+01
3.1218F+02
1.27995+01
2.3556E+00
2.T3J2€433
8.8422E-01
5.0827F+00

2.7806E-01
4.2523€-01
2.7784€~01
2.9949E-3%
1.0539€-04
1.957SE~04
1.8614£-02

Pl = 5,00F+02 N/SO-M, US] = I, 40E+046 M/SEC
XH2 = 9% XHE = ,0%
MOVING SHOCK  STANDING SHOCK
LI 8.7821F+02 6.6922F+03
T 4.3509F+01 6.18635401
RHO . 9.5027F+00 4.3140F+01
H 1.4520E+02 - 2,562TE+02
A 8.9804E+90 1. 16ARE+01
S 2.1535F+00 2,26T8F+00
z 2.1241€+33 2.50T6€+00
GAME 8.7265E-01 B.T755E-01
u 2.3625F+01 5.21045F400
SPECIFS mww—ooo—ee—e MOLE FRACTICNS
E- B.2056% =02 2.2258F-01
H 8.12226-01 5.3470E-01
He 8.2060F-02 2.2247€-01
H2 6.2334F =35 4.7206E-05
H- | 2.1966E-05 9.9283E-05
H2+ 2. TLOGE -0% 1.6498E-04
HE © 2.3538°-02 1.9904F-02
HE + 5.6£215-07 3.52928-05

MEes 9.9099E~24 1. 2471F-16

1.0341€E-06
T.3644F-15

Pl = 5,005¢32 N/SO-M, US1 = 3.60E+06 M/SEC

XH2 = .95 XHE = .05

MOVING SHOCK STANDING SHOCK

P’ 9.8788E+02 T7.7835%+03
T 4.6025E+01 6.5359€+01
RHO - 9. T791E+00 4.5359E¢01
H 1.6277F+ 02 2.8843E+02
L} 9,35A4€+00 1.2293F+01
S 2.2037E+3) 2.3301F+00
7 2.1944F+00 2.6255€+00
GAME 8.6695F-01 8.8065€-01
Y 2.5103€+01 %.4173F+00
SPECIES ———m—w——ee—— MOLE FRACTIONS
E- 1.114¢€-01 2.5T49E-01
H 7.5420€-01 %,6581E-01
He 1.1145F-01 2.5735¢-01
HZ 4,5406F-05 3.3852€-05
- 2. 6064F-05 9.78T7€-05
H2+ 3.3371E-05 1.7227€-04
HE 2.2784F-02 1.8979£-02
HE ¢+ 1.3230E-06 6.5275F-05
HE ¢+ 2.5723F-22 1.2322E-15

REFLECTED SHOCK
1.14945404
7. 2656E+01
5.5830€+01
3.5054E+02
1.3541F+01
2.422BE+00
2.8335€+00
8.9063F-)1
Se3299E+00

3,1201€-01
3.5831€-01
3.1173€-01
1.96925-05
9,5454E~05
1.8927€-04
1.7458E-02
1.8817€-04
6.5533E-14

e 500 N/m2

XHE = ,05

USY = 3,80F+¢04 M/SEC

MOVING SHOCK STANDING SHNCK REFLECTED SHOCK

8.9T707€£+03
6.B8912F+01 -
4. 7390E+01
3.2238E+02
1. 2946E+01
2.3923F+00
2. T4TOF+00
8.8532¢8-01
5.6465F+00

MOLE FRACTIONS

2.9032F-01
4.0107F-01
2.9012€-01
2.364TE~CS
9.2347E~05
1.7237¢-04
1.8086E-02
1.1562E-0%
1.0072¢F-14

1.3203€+05
7.7320F 01
5.7696F¢01
3.9143€402
1.4349E401
2.4905E +00
2.9711€+00
8.9981£-01
5.61145¢00

3.4386E-01
2.9562E-01
3.4343€-01
1.2180€-05
8.1861E-0%
1.7374€-04
1.6489E-02
3.4016E-04
5.5938E-13

US1 = 4,00E+06 M/SEC

XHE = .08

MOVING SHOCK STANNDING SHOCK

Pl = 5.00E¢02 N/SQ-M,
XH? = .95
e 1.1038F+03
T 4. 8333F+ 01
KD 1.0059E+01
H 1.81364E+02
A 9.7398F+00
L 2.25446E+00
z 2.2703F+39
GAME 8.6454€-01
u 2.6575E+ 01
SPECIES  —cmmem—mmeem
E- 1. 4114F-21
4 6.9561F-01
He 1.4113£-01
H2 3.4975F-05
M- 2.9188F-05
H2e 3.A8720F-25
HE 2.20215-02
HE+ 2.7259E-06
HE s+ 3,70545-21
Pl = 5,006+02 N/SO-M,
XH2 = .95
P 1,2262F+03
T 5.04688E+01
oHn 1.03395+01
H 2.0091E+02
A 1.0127€+01
S 2.3058E+00
z 2.3510F+00
GAME 8.6393F-01
v 2.8043F+01
SPECIES  ————mmmme—em
E- 1.70636-01
H 6.3739E-01
He 1.7061F-01
H2 2.7191€-05
M- 3.1345F-0%
H2+ 4.3039€-05
HE 2.1263F-02
HE+ 5.0613€-06
HE ¢+ 3.6637F-20

1.0249E+04
T.2621E+01
4.9149%E+01
3.581TE+02
1.3639F+01
2.4549E+400
2.8T20E+00
8.9185€-01
5.9023F+00

MOLE FRACTIONS

3.21226-01
3.4018€-01
3.2093F-01
1.5857€-05
8.33286-05
1.6513E-04
1.7209€-02
2.0054E-04
T.4914E- 16

REFLECTEN SHOCK
1.5070E +04
8.1893€+01
5.9133F+01
4.3502F+02
1.5252€+01
2.5586F+00
3.1119€+00
9.1281£-01
5.9295£+00

3.7353E-01
2.3735€-01
3.7283€-01
6.9148€~06
6.5801E-05
1.5004E-04
1.5446€-02
6.2150€-04
4,8726E-12
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"TABLE 1. - Continued

Pl = 5,00E#02 "N/50-M. US1 = 4.20E+04 M/SEC

XH2 = .95 XHE

MOVING SHOCK STANDING SHOCK

P 1.3556E403 1.1621E+04
T © 5,2556€401 7.6576E+01
RHN 1.0588E¢01 5.0599E +01
H 2.21528402 3.9594E+02
A 1,0522€401 ~ 1.4383E+01
3 © 7 "2.35T79€400 2.51T2F+00
-7 | 2.43562F+00 2.9992£00
GAME = 7 B.6462E-~01 * 9.0073€-01
U’ T 2,9534E401 6.1893E+00
SPECIES =~ w-—=om—m—a—c MOLE FRACTIONS ———
E-"C - 77 1.9963F-01 3.49986-01"
H ¢ - ° 5.,8014F-01 2.83556-01
He -t 1.9961E-01 3.4956E-01
H2 ..+ 2.1156€E-05 1.0100€-05 °
M- 77T 3,2568£-05 7.1751€E-05
42+ 7 4.625TE-05 1.5125€-04
HE ° - 2.0515E-02  1.6326E-02
HE+ 7 .3, TSBAE-D6 31.4507€-04
HE®s - 2,7922E-19 T 5.3193E-13

REFLECTED SHOCK

171238404 _

8.7611E+01
“6.0035E+01
©.8207E+02

T 1.6298€601
2.6275E+00
3,2554F+00

. 9.31315-01
- 5.3225€+00

——

4.0112€-01 -

"1.8344€-01

T4t 3,9988E-01

3.4615E-06

4.86TBE-0S5.

1.1982€-04
1.4189€-02

1.1697€-03 ~
4.7568E~11

Pl = S,006+02 N/SO-M,  USL = 4.40E+04 M/SEC
0%

XH2 = .95 XHF =

ST T RMOVING SHOCK. STANDING SHOCK

p 1.4910E403 _  1.3045E+04
v 5.45T1E+01 8.0929E+01
RHN . 1.0819€+01 5.1513F+01
L 2.4311F+02 © 4.3534E402
[ 1.09256+31 © 1.5204E+01
s 2.4106E+00 2.5804E+00
T St T 2,5253F+00 3.1291€400
GAME'  * " 8,66155-01 , .9.1285E-01
u G 3.1009F+01 E1REE+00
SPECIFS  wo-oo—oooeoenm MOLE FRACTICNS

E-. . 2.2789E-01 2,7696E-01

Mo T T §,2436E-91 2.3957€-01

He T 2,27868-01 . 3,7629€-01

H2 - V16372605 . S.94b1E-06

H- " 3.2881F-05 .S.8228E-05

42e 7 - 4,8291F-0S  1.3095€-04

EL- I 1.9785€-02 1.5379€-02

HE4 " - 1.4413F-05 5.9957E- 04 .

HFE &+ 1. T6165-18 3.8452€6-12

" REFLECTED SHOCK

1.9323€+04

.9.4519€+01

6.0198F+01
5.3228E+02
1.7526F+01

. 2.6961F400 |
 3.3960F+00
9.5692F-01 °

6.7883E+00

4%.2589€-01
1.3568€-01

4. 2359F-01

1.4742€-06
3.2618E-05

. 8.6753E-0%.

1.2480£-02

2.2427€-03

5.3215F-10

. 2
pl-SmN/m
Pl = 5,006402 N/SO-R. USL = 4.60E+04 M/SEC
XH2 = .95 0E = 0%
uovxnc 'SHOCK  STANDING SHOCK . REFLECTED SHOCK

P 1.63256E+03 -1.4514E¢06 - . 2.1694E¢04 -
T, 5.6564E+01 8.5T784E+01 - 1.0331E+02
RHD 1.1026E¢01 5.1946E¢01 . '+ 5,950TE+0L
H . 2.85T70F+02 . 4,7640€402 5. 8540E402 -
A 1.1341E+01 . 1.6111€¢01 . 1.9018E+01

[ 2.4641€+00 2.6425E+00 . 2.T664E400

4 2.6182E+00 3.2571E+00 ‘3, $288E+ 00
GAME, . '8.6841E-01 - 9.289S5€-01 ‘9.9215€-01 .
1} 3.2480£+01 6. 8952E+00 7.364 0 +00
SPECIES  ——————=Z=—== MDLE FRACTIONS ~===-—e————o

£~ . 2.5527€-01 4.0142E-01 -~ 4. srnse-ox
TR 4.TO3I2E-01 1.8277€-01 ° 9.5108E-02
He - ¢ 2.5523E-01 4,0031E-01 . 4.4319€-01
H2. . .. 1,2539E-05 3,2104E-.06 5.0581€-07 -
Her o ., 3,2355E-05 4.6811€-05 1.9487€-05
H2e 4.91326-05 . 1.0678E-04 - . 5.5421E-0%
WE .° 1,90 T4E-02 1.4301€-02 . 9.9472£-03 -
HE+ 2.2905€-05 .- . 1,05056-03.. 4,2221E-03
HE ¢+ 9.7181€-18 2.8647E-11 7. 0469E-09

Pl = 5.00E002 N/SO-M. USY = 4. aosooa n/sec

M2 = .98 XHE = .08

MOVING SHOCK STANDING SHOCK nestecreo SHOCK

P 1.7803E+03 . 1.5999E+04 2.42TAE+04
Y. - %,8566E+01 - 9,1377€+01 1.1498F+02 °
RHD: - . 1.1199€+01. 5.17856+01 - 2 5,T912E401

H 2.8929€+02 %.1900E+02 - 6.45T9E +02
[} 1.1T70E401 .~ 1.T132€¢01 - 2.0900€+01

S . 2.51R2E+00 2.7036E+00 24831 TE+00
T« .. 2.T14%4F¢00° . .- 3,3810€+00 3.6453E+00°
GAME. . R.7139€-01 < 9.5006E-01 1.0421E400 °
u 3.3945E+01 7.3467€+00 8.1341E+00
SPECIFS  ===mc-=e=oe- noms FRACYIONS ————————e

E- . . 2.B166E-01 . 4,2332E-01 '-’ 4.6510€-01
H . 4,18226-01 . 1.4036€-01 ' 6.3149E-02_
He - 2,8161F-01 4.2142€-01 4.5800E-01
H2. - -, 9,45926-08 *"1.5470E~056 © 1.3372E-07"°
H- © . 3,1066E-05 © 3,1465E~05" 1.0513£-05
w2e~ 4.B791€-05 B.095 7€-0S 3.0552€-09
HE 1.839%6-02 1.2931E-02 6.6304E-03
HE® .. . 3,5564E-05 - 1.8582€-03- '7.0817€-03
HE s+ 4. BT49F-17 2.2995€-10 1.0498E-07



Pl = 5,005¢92 N/SQ-M,

XHZ =

SPECIES

E~

oo
Hy .
N2 L.
-
M2+ -
HE!

HE &,
HE s

Pl = 5,D0E+02 N/SD-M-

. XH2 =

SPECIFS

E-
Y]

He
H2
H-
H2e
HE.
HE +
HE 44

.9

MOVING SHOCK
1.9343F+ 933
6o 060[6001"
1.1343F+01

© 3,13886+02

T 1e2215E+01}

205T2RF+J0 -
2.R136E+00

. 8.7%13€-01

‘ 3.5403F+01 -

3.0699F-01
.3.68237-01
3.9692F-21
..6.9948F-06

2.9105F-0% =. .

‘4. 7308F-05 *
1.7716E-02

5.43605-0¢%"
2,2925€E-16"

«95

MOVING SHOCK

. 2.0937E+03

. 6. 2T02E+01
1. 1653E+01
3.3946E+02
1.2682F+01 -
2.6279E+00

+ 291 55€400
8.7976E-01 - -
3.6853E+01

3.3121€-01
3.2046E-01
3.3111F-01

- 5.0415€-06
2.6577%-05
&4,4752F-05
1. T067F-02
8.,259%¢€-05
1.0391F~-15 .

XHE

STANDING S$HOCK
1. 7477E+0%
9.TIRIE+OL
S.1009F+01
G.6305E402
1.8296E¢01
2.T632E+00

T 3.4966E400
9. 7696E-01
T.8775F+00

-—-= MOLE FRACTIONS

4.4237€-C1
1,0417€-01
4. 3909E-01
6.51676-07
-~ 2.0597€-05
_ 5.6484F-05
© 1.1053F-02
3.24K6E-03

1.9733€-09

TABLE I.-Continued -

US1 = 5,00E+D4 M/SEC
= 5 :

REFLECTED SHOCK
2.70695404
1.3087€+02
5.5365F¢01

. T.10936402

2432395401

Dl‘-SmN/n_\Z.'

2.8969F+00 .

3.7359F ¢00
. 1.1046F400
9. 1089F 00 °

4. 7806E-01

4.0186F-02

4,6835€-01
2.6993F-08
~ 5.5072E~06
1.44864%-05

3.6911€-03.

9.5909E-03

1.59555-06

usl = S, ZOEOOh HISEC

XHF = .05

STANDTNG SHDCK
1.8903E+04
1.0591E+402
4.,9590F+01

" 6.0830E+02
1.9631E+01
2.8205€+00
3.5991€+0)
1.0110F+00
8,5322E+400 7

MOLE FRACTIONS

4.5823£-01
7.4938E-02
4.5289€-01
2.3778€-07.
1.2548€-05
3.6083€-05
8.5723¢-03
£.3201F-03
1.7473€-¢C8

REFLECTED SHOCK
3.0094€ +04
1.5188F+02
5.2199€+01

T.8265F+02

"2.5758F+01
2.9594E +00
- 3,7959€+00
1. 1508€4+00
1.0322€¢01

4.8629E-01
2.5401E-02
4.7512€-01
4.6499E-09

- 3.1648E-06"

6.2618E-06
2.0261€-03

1. 1124€E-02"

2.1709€E-0%

Pl = 5,00F+02 N/SO-M,

XH2 =

SPECIES

E-
H

He
H2
wor e
H2+
HE
ME &
HE+ ¢

Pl = 3, 025002 N/SQO-—M,

XH2 = .9

T
o v

cCamnpLaav "
> N
3
3

"SPECIES

E-
H .
My
H2
-
2+
HE
HE ¢
HF ¢+

95

MOVING SHMNCK
2.2592E40%

. 6.4905E+01
1. 1528E+01

T 3.6604E402

1.3173E+01
2.6833E4+00
3,0195€+00
8.85649€-01

3.
2.
3.
3.
2.
4.
1.
1.
be

. 3.8294E+01

5424E-01
75037 -01
5410E-01
S1T0E-06
3595 ~35
12226-05
6433F-02
2564F-04
6573515

MOVING SHOCK

2.4303E+03
6.T254F+ 01
1.1563€E+01
3.9359€+ 02

. 143697E+01

2.7389€+00°
3.1251E+00,

" 8.9266E-01
3.9724E¢31

3. 7635F-01

2.
3.
2,

3205€-01
71584F-01
35356-06

2.0287F-05
3.6849E-05
“1.5807€-02

1.
2.1241E-14

9289F <04k

US1 = 5.40E+04 M/SEC

XHE. = .05

STANDING SHOCK
2.0271E+04
‘1. 1555€402
4. T61TE+01
6.54T5F +02
2.11B6F+01
2. BT52E400
3.6843E400
1.0563€400
9,27T7E+00

MOLE FRACTIONS

4.T0756-01

5.2628F-02
4. 6302F-01
. T.52956-08
7.2983F~06

2.1161F~05 -

5.8487E-03
7.72218-03
1.4990€-07

REFLECTED SHOCK
3.3289E404
1. 16126402
493436401
8. 60056402
2.8022F +01
3.0154E+00
3.8305F+00
1.1639€409
1.1692E+01 -

4.9094€-01
1.T046E-02

. 4.7896F-01
9.2T44E-10

" 2.1293€-06
2.8877€6-06,
1.2740€-03 '

. 1.15826-02
1.9701E-04

USL = S.60E+04 M/SEC . ..
XHE H S

STANDING SHOCK
2.1525€+04 .
1.2715E432.
4.5153F+01
T7.02045+02
2.2920€¢01
2.9265€400
3. 7492€400
1.1020F +00
1.0162€4+01

MOLF. FRACTIONS

4, 7989£-01
3,6578E-02
4. T018€-01
2. 13405-C8

4,2570E-06

1. 1588E-05
3.6261£-03
9.7091£-03
1.184T7E-06

REFLECTED SHOCK
3.6485€+04
2.0163F+02
4.6956F+01
9.3963F+02
2.9875F+01
3,0657F+00
3.8536F+00
1.1487E¢00
1.29985+J1 °

4.9398E-01
1.2268€-02 .
4.8078E-01
2.4006E-10 |
1.5722E-06
1.5068E-06
8.5228€~04
1.1044€-02
1. 0790E-03 |

93:



XH2

SPECIES

£-
“H
H+
"y -
He e
‘H2 ¢
s
“HE &
‘HF #¢

PL =
xH2 =

£~
H

e
H2
[T
H2s
HF
uce
HE ++

94

Pl = 5,00E¢02 N/SO-M»
= - 5

MOVING SHOCK

- 2.606TE+03

£.9811E+01
1. 1556F+01
4.2213€+402
1. 426 2E+01
2.T7944E+00
3.2313E+00°

©9.0176€-01
‘ 4.1140F+01

3.9656E-01
1.9167€E-01
3.9624E-01
1.4930F-06
1.6792¢-05
3.1803F-0S
1. 5172E~-02
3.0144€-04
1.0128F-13 "

TABLE 1. - Continued

us1 = 5 80E004 H/SE(

XHE T .05

STANDING SHOCK .

REFLECTED SHOCK

2.2636E+04 3.9564E+04
1.4065E402 2.2651E+02
4,2416E+01 4.5082E+01
7.5000€ +02 1.0195€+03
2.4662E401 . 3.1635€401
2.9745E+00 3.1110E+00
3.7941E400 | . 3.8T44E+00
L.1397€¢0Q " 1.126Q€+00
1.1180E+01 1.4142F+01
~—m—mm—e==a= MOLE FRACTICNS ====euce-c .-
4.8605€-01 4.9670E-01
2.5661E-02 9.4360€-03
4.7510€-01 4.8096E-01
5.B133F-09 8.2228F-11
2.63786-06 ° 1.22926-06
€.1555€6-06 8.99456-07
2.2427€-03 5.3294€-04
1.0928€-02 9.0034£-03
7.7574€-06 3.3683£-03
US1 = 6.00E+04 M/SEC
XHE = 0%

5.00E¢02 N/SQ-M.
A

MOVING SHOCK
2.78R2E+03
T.26¢€08401
1.1500E+01
4.51655402
1.4883F+C1
2.8497F+00
3.3370€E+00
9.1351E-01
4.2539F+ D1

Ls 15676-31
1.5414F-C1
4.15177-01
8.8381F-07
1.3248F-0S8
2.46302F~-0%
1.4500F-02
4. B4J4F =04
5.2247F-13

STANDING SHNCK
2.3549E+04
1.5525F+02
3.9707F+01
7.9833E+02
2.6239€+01
3.0183F+00
3.9232F+00
1.1599F+00
1.2330F+01

MOLE FRACTIONS

4.8996E-01
1.8615F-02
4.7834F-)1
1.7626£-09
1.7927F-06
3.3628E-C6
1.4961F-03
1.1541F-22
4.0747-05

REFLECTED SHOCK
4.2552E4+04
2.5065F+02

4.3590E+01 .

1.1018F+33
3.3148F+01
3.1519F+00
3.8946F+00
1.1256F+00
1.5265F+01

4.9931£-01
7.5992F-03
4.8225E-J1
3.4525€-11
9,9342F-07
5.9238E-07
2.8764c5-04
6.3483F-01
€.5023F-03

h

-500N=/m2

Pl = 5.00E+402 N/SO-M, US1 = 6.20E+04 M/SEC
XH2 = .95 XHE = .05
L “MOVING SHOCK  STANDING SHOCK REFLECYED SHOCK
P " 2.9744E+03 . 2.43B1€+04 4.5324E404
T- 7.5924E+01 © 1.7113E+02 2.7557€+02

 RHD - 1.1387€+01 3.7070E+01 4,2052E+01
“ © 4,8212€+02 8.4753€+02 1.1850E+03
A 1.5577E401 - 2.7686F4+01 3.5116E+01
N 2.9045E+00 © "3.0606E¢00 3,1900€+00
. 3.4403E+00 3.8434E+00 3.9111E+00
. GAME- 3.2890€-01 1.1654€400 < 1.1461E400
u 4.3916€401 1.3476E+01 1.6304€ +01
SPECIFS  —mmmmmmcmeen MOLE FRACTIONS ~-=e-wmecone
E- 4,3321E-01 4.9264€-01 5.0142E-01
+H 1.19836-01 1.3837E-02 6,2126E-03
FHa 4.3240E-01 . 4.8051€-01 4.7958E-01
M2 . 4.7821F-07 5.3264E-10 1.5784E-11
TH- .. 9.8907F-06 1.2917E-06 7.9951E-07
SM2es 0L, 2,0627E-05 ' 1.8886€-06 4.0557€-07
- 1.3727F-02 - 1.0589€-03 - 1.3297E-04
SHE & 8.0609E-04 1.1T7T1E-02 3.46126-03
THE+4 3.0320F-12 . 1.7895E-04 9.1899€-03

Pl = 5.00E¢02 N/SO-M. US1 = 6.40E+04 M/SEC
XH2 = ,95 - XHE = 0%

- MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
L - 3.16456+03 2.5046E+04 4.7922€404
AN _1.97£9F+01 1.8T27E+02 3.0388E+02.
Rua’ 1.1211€E401°, . 3.4664F+01 4,0200€+01
Ho 5.1353€402 - 8.9748E€+02 1.2726F+03
4 1.6365F+01 2.8915€+01 3.7254F+01
s 2.9581F+30 3,1001€+00 3.2287€+00
T ... 3.53B7€+00 3.8583E+00 3.9230F+00
GAME ;. 9,4891F-01 . 1.1571E+00 1.1642F¢03
U o -, 4,52655401 1. 4600E +01 1. T458E+01
SPFCIES. .  mmmmm——mmmmm MOLE FRACTIONS ~—===—mmmmne
E- - . 4.4896F-01 - - 4.9459E-01 5.0293E~01

4 .. 8.93285-02 1.0649€-02 5.0241€-03
e | - . 4,4756F-91 < - 4,8180F-01 4.7930E-01
w2 2.3026E-017 1.8933E-10 7.1355€6-12
. 6.8559E-06 9.7551€-07 6.2096€E-07
w2 1.5138€-05 1.1260€- 06 2.75106-07
HE 1.273LE-07 7.7873€-04 5.2846€-05
' 1.3987€-03 1.15565E-02 1.7539F-03
HEes 1.09396-02

2.0533F-11 . 6.1550€-04



TABLE I. - Continued

7
- 500 N/ m
Pl = 5,00E402 N/SN-M, USL = £.60F+¢04 M/SEC : Pl = 5.00£+402 N/SO~Ms  US1 = T.00E ¢04 M/SEC
X492 = .95 - XHF = .05 XH2 = .95 XHE = 0%
. MOVING SHNCK STANDING SHOCK REFLECYED SHOCK MOVING SHOCK STANDING SHDCK . REFLECTED SHOCK
P 3.3579F+03 2.5528€+404 5.0164E4+04, P 3,7510E+03 2.6019€+04 . 5.3252E+04
T . B.4438Ee 3L 2.0311E+02 3.3291E+02 A\ 9.6993F+01 2.3396E+02. . 3.9423£+02
QHN . 1.09€4F 401 3.2465E401 3. 8342F+01 _RHN 1.0259E+01 2.8523E+01 3.4321F+01
H T . 5.4587€402 . 9.4BO3F+02 © 1.3621F+03 ] 6.1318E¢02 1.9518E+03 1.5452€+03
a . 1. 72716401 2.9929F+01 3.921£E+01 "4 1.9495€401 3.1950E+01 4,2842E401
[ 3.0108F+00 . 3.1377€+00 3.26644F+00 S 3.1106€¢00 3.2098€ +00. 3.3332F+00
2. ., 3.62B6E40) 3.8714F+00 3.9301F+0) z 3.7698F+ 09 3,8990E+00 3.9378E+00
. GAME .. 9,7384E-0) , 1.1392€+00 1. 1754€+00 GAME 1.0394F+00 1.1191£+00 1.1829F +00
‘U . 4.657TF+01 . 1.5703F+01 1.8606%+01 1} 4.9057€+91 1.7592€+01 2.0890€+01
SPECIES  ~m=o—=ememee MOLE FRACTIONS ——===—ome== SPECIFS  ~=c--ew wmw-s MOLE FRACTIONS ~—c—mmmse——o
E- - 6.6261E-01 4.9630E~01 5.0383€-01 E- 4, 8274E-01 4.9987€-01 5.0480€-01
ML 6.36925-02 R.4601E-03 - 4.1093€-03 H 2.8263F-02 5.6893F-03 2.7839E-03
(He . . 4.60106-01 - . 4.8232€E-01 4,7934E-01 He 4.7575¢-01 4.8162E-01 4.7972€-01
H2 - 9.6650F-010 1.6683E-11 3.4556€-12 H2 1.08515-08 1.5651E~-11 9.0920F~13
CH- 4.3604E-06 7.59066-07 ° 4. T980F-07 He 1.3591F~06 4,7971€-07 2.7733E-07
~H2¢ 1.0263F-05 - 7.1370€-07 1.9248€-07 H2e 3.6655F-06 . 3,2673£-07 9.8509€-08
HE 1.1281F-02 | S.6BC4E-04 2.1468E~05 HE 6.27826-03 2.4605E-04 4.0679E-06
HE+ . . 2,4981£-03 . 1.0712E-02 9.1746E-04 HFe * %.9850E~03 6.9075€-03 3.06408E-04
HEss. 1.64586-10 1.6353€-03 1.1783€-02 HE ¢4 1.4173E~08 5.6TC4E-03 1.2389£-02
Pl = 5.00F¢02 N/SO-M, US1 = 6.B0E¢04 M/SEC
XH2 = .95 XHE = .05 .
. MOVING SHNCK STANDING SHOCK REFLECTED SHOCK ; .
LI 3.5539F403 -+ .+ 2.5861€404 5.1982E+06 ’
v 9.0056E401 2.1881F¢02 3.6313E¢02
RHN 1.0648E401 3.0421E+01 3.6382F+01
] . 5.7910%+02 9.9951E+02 1.4532E403°°
A . 1.8293€+01 3.0893E+01 4,1071€+01
s . 3,0615€+20 3.1746E+00 3.2991E+00
z 3.7062E+00 3.8851E¢00 3.9345E+00
GAME . 1,0031%¢03 1.1227€¢00 . 1.1806E+00 -
u o 4.T8645E4+01 1.6T09E+01 1.9753€+01
SPECIFS  ====- ————— MOLE FRACTIONS —=-——e—cce=—=
E- 4. 7387E-01 4.9808E-01 5.0440E~01
H - 4.3146F-02 6.8682€6-03 3.3749€-03
He . 4.69695-01 4,821 8E-01 4,7951E~01
H2 . 3.4860%-08 3.4148E~11 1.7402E-12
H= 2.537TF-06 5.9973€~07 - 3.6644F-07
H2+ 6.3985E-06 4,72786-07 1.3677E-07
HE 9.11306-03 3.8918F-04 9,0763€~06
HE+ 4.37T8E-03 9,05246E-03 5.,0899E~04

HE ¢ 1.49285-09 3,6281F-03 . 1,2190€-02

95



Pl = 1.00E+03 NISO-M-

luZ‘ﬁ‘ : 95

ST NOVING SHOCK STANDING SNOCK REFLECYED SHOCK
co - »5 6562€+01

1.1127€+01
2.82535000

~ 1.6758F+00-
-~ 1.0585€+00
1.0330E+930
9.9406€-01
2.3185F¢00

SPECIES
‘E-'”: 1. T6215-64

2.14485-20
9.5030E~01
T 5.1337E-72
v &,2012F-20
‘- Y $,0000€~02
1.44 706~ 73
O. ’

Pl = 1 006403 N/SO-M,

XH2 ‘= 9§

T_NOVEING SHOCK

“1.7520E401 * 4.6650E+01
3.8703E+400 ~°  5.1628€+00
4,526TE+DD T 9.033RE+400
“1.9997€+00 . S.435SE+CO
1.9491F+00 - 2.2303F+00
'1.0912F4+9) 1. 0959E+00
1.0000E+00 1.0000€ +00
9, 8154F-01 9.6343E-01
©3.025%€+0n 1.5131£+00
SPECIES *~"=—=Zwlcwoll MOLE FRACTIONS ==—————v
E- %'l,;-= 1.7826E~42_ 5.3506F-27
Y3 Tt T2, 2612F507 4.7009€-0%
e - 4,3859E-20 €.1715E-20
42"+t 9,5000E~01" 9.4995F-01
M= T Lt 4.3T90FL48 3.26445F-31
H2e' v 1.9892F~20"" 1.1744E-20
HE™ - o 0000‘~02 4,9999F-02
HEs.- v . g e:zzt—Al : 1.3056E-51
HE¢e 0. : 0.

96

3.9387F400; -
*2.8883€400 -

6,21208~-11 "

 TABLE I. - Continued

US1 = 4.00E+03 M/SEC

XHE = ,05

© 2.3180E+01°
" 3.5120E+00
6.6011F+00
3.6144E400°
“1.8612E400_
1.0604E+00
1.0000E+00
9.86326-01
1.3798€+00

6.0030E-46
A,8886E-09
3.6784E-20
9.5000€E-01

A.2360E-52

2.8676€E-20
5.00008-02
1.4921F~-62
0.

4.9531E+00
1, 16423E+01

© $.1971€¢00

2.1880E +00
1.078TF+0Q0
1.0000€ +00
9.6652F-01

1.2213E+00

~emeeciuccen MOLE FRACTIONS ——=——me——m-s

4,06T4E-30
1.9303€-05

4.91T1E-20"

9.4998E-01
1.8709E-34
1.4289F-20
5.0000€-02
3.0899€-53
0.

USl = S,00Ee03 M/SEC

HE = ° .05

STANDING SHDOCK

REFLECTED SHOCK

1.0199F+02
6.9744F+00
1.4604E+01
T.6361€+00
2.5390£+00
1.1175€4+00
1.0014F+00
9.2301E-91
1.3604F+00

8.3B822€-19
2.8655F-933
2.5580E-19
9.4T215-01
1.2427€-20
6.3336F-19
4.99285-02
4.0381F-40
0.

Pl = 1,00E+03 N/SO-M,
XH2 =. 5

SPECIFES

E-
H
He
H2
He - -

H2e

HE

- HEe

HFE s e

Pl = 1,00E¢03 N/SO-NM,
XH2 = 95

2.5424E401
5.095T7€E+00
©.9889E+00

-5.3592€+00

2.2165€+00
1.1230E+00
1.000JE+09
9.6413F-01
3. T276€E+00

US1 = 6.00E+03 M/SEC

XHE = .05

8.0482E+01

1.1437€+01
7.T151E+00

2.5423E+00 "'~

1.1309€+00
1.0018E+00
9.1848E~01
1.6221€+00

-7.9245€4007 ¢ -~

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

T 1.5991€+02
-~ B.6TTSE+00
1. B156E+01
"1.04T2E+01
" 2. T517€+00
1.1546E+00
1.0150€+00
8.5969E-01
1.4152€+00

eme—ccm—coc MOLE FRACTIONS ——=—=mm—me

4.1272€E-28
4.8694E-05

5.3972€-20"

9.4995£-01
1.3691E-32
9.48T70E-21
4.9999E-02
1.9913£-52
0.

MOVING SHOCK

3.4884E¢01 "
6.,4444F+00
5. 4086€+00

6.,9701E+00 - '

2.4%32E+00
1.1535F¢00
1.0008£+00
9.33064F-01
4.4327€+400

2.6851€-17

3.54526-03

2.3971F-17
9. 4654E-01
1.499720
2.9584F-18
4.9911€-02
5.3103E-41
0.

XHE = ,0%

STANDING SHOCK

1.2954€+02

B8.6629E+00

1.4711E+01
1.0527+01
2.T456E400

1.1661E400

1.0164E+00
8.5612E-01
1.6251€+00

————=e—e—-a- MOLE FRACTIONS

9.6677E-19

1.6801F-23

9.3808E-19

9.4836€-01

2.32398~22 °

9,2335€-20
4.9958M-02
1.8443E~-45
0.

1.2045€-13
3.2230F-02

1.1076€-13

9.1858E-01
3.2096E-16
1.0011€-14
4.9194€-02
4.,8043E-34
0.

1.0234€-13
2,9619€-02
9.3151€E-14
9.2112€-01
2.9441E-16
9.4856E-15
4.9260€E~-02
1.7818E-34
0.

US1l = T.00E+03 M/SEC

REFLECTED SHOCK
2.3194E+02
9.8938E£+00
2.2416F+01
1. 3698E+01
2.9386E+00
1.1929€+00
1.0458E+00
'8.3457E~01
1.4122E+00

1.36576-12
8.7524€-02

6.T8T4E-12

8.6466E-01

4.426TE-14

6.2259E6-13

4.1812€-02'
3.51896-30

0.



Pl
XH2

SPECIES

E-
H

He
H2
[
H2e
HE
~HF ¢
HE++

Pl =
XH2 =

SPECIES

E~
9

He .
H2

e
H2y |
HF :
HE+
HE+4

2 1.005+03 N/SO-M,
= LR ICER N

MOVING SHOCK
©.6143E401
T7.7034€32 00
5.94B84€+06
B.8451F+3D
2.6090€F¢0C
1.1833E+00
1.0074E+00

AL TTILE-O!

5.1696E+¢30

2.63256-15
1,4€6236-02

2.4611F~-15 -

Q.3574E-01
2.2927F-18
1.7381E-15%
4.9634F-02-

D.

1.00E+03 N/SO-M,
a8

MOVING SHOCK
5.9425F+01 -
8. 6754E400
6.6853F+00
1.0989€+01
2. 73425400
1.2136F+00"
1.0245E+00 -
‘8.4093E-01
5.9446E+00

2.2016F-13
4.7903F-02
2.0793E-13
9,0329€-01
3.9351E-16
1,26236-14
4.88026-02
5.5983E-34
3.

4,35496-38 .-

us1 =
XHE = L05

STANDING SHOCK
2.0107E+02
9.8992E+00
1.9355F+01

© 1.3938Fe01 -
2.9408E+00
1.2036F+00
1.0495€+00
8.3246E-01
1.5873F¢00 -

MOLE FRACTIONS ==——~—a————e

B.0231€E~12
9.4258F-02
T.4279€-12
8.5810F-01
4.3953€-14
5.392€E-13
4.T644F~-02

4,5978E-31
et D

" TABLE |, -

8.00€ +03 M/SEC

REFLECYED SHOCK
3.3063Fe02
1.090&F 0}
2.779€F+01
1.T481F+01
3.1385€+¢00

“1+2340F+32
1.0908F+00
- B8.2B09£-01
1.4088F+00

1.1025€-10
1.6643F-01
1.0216E-10
7.8773F-01
1.0608E~12
9.1523E-12
4.5839F~02
8,9682F-28
0.

Usl = 9,00E+C3 NISEC

XHF = 0%

- 3,0621E402
1.0942€¢01
2.5341Es01
1. 78685 401

STANDING SHOCK

3.1505€+400 -

1.24436¢00
1.0949E+00
8.26925-01
1.5644F 400

MOLE FRACTIONS

1.3301€E-10

1.7673E-01
1.2388£-10
T.7769€-01
1. 2481E-12
1.0375€-11
64.55828-02
2.1199€- 27
J.

REFLECTED SHOCK
4% T123E402
- 11856401

- 3.4603E+01

2.1921F¢01

T . 3.3594£+00
~ 1.2787€+00
- 1.1486E+20

‘- 8.28725-01
1.4242E+00

8.8960E-10
+ 2.5879E-01
8.,2875€E-10
6.9768E-J1
1.2496F-1)
7.3350€-11
4.3530€~-02
1.2320€-25
2.1134€-88

LN

-‘,l_kN/m2

Continued

Pl = 1,00F+03 NISO-N- ;

XH2 = .9%

,’HOVING SHOCK

Pl = 1.00€+03 N/SQ=M,
XH2 = 95~

MOVING SHOCK

ust
XHE 3 .0S

. STANDING SHOCK

P, . 7.4535€+ 01 4.4172E+02.
AN . ,9.42T8E+00 . 1.1882E+01-
RHO' '7.5224E+00 . . 3.2163E+01
M. T 1.3391E401 .. 2.2353€401
A . 2.8614E400 3,3727E+00
S 1.2456E+00 "1.2883E¢00 .
1. .. 1.0510€400 1.1558£400,
_GAME _B.2628E-01 ', 8.282RE~01.
U . . 6.7338F400 . '1.5791E400-
SPECIES P T MOLE. FRACTIONS.
E- ., 3.30016-12 9.91345-10
W0, 9.T1286-02 . . 2.6966€-01.
S 3.13356=12, - . 9.26556-10 -
8.5530F-01 . 6.,8708E-01
9.0488E-15 | . 1.3475F=1l .
1.78706~-13 - 1,8262F-11 -
HE ' 4. 75726-02 4,3258E-02 -
HE+ . - 6.3067TF-32 | 1,7683E-25-
HE+4 0. 2.,140BE-91

Usl = 1.10E+04 M/SEC

XHF = ,0%

=.1.00F 404, M/SEC , &

REFtECTED SHOCK
L 6.5TT5£¢02
:l 2780F+ 01

N
&
a

-6003€+00
232676420
.1.21TTE+Q0
=8.3292€~01
11.4537F+00

e e—m—m———

W . heB669E~0S

. 3.5T5SE~01
©.5611€-09
6.0139€-01
9.1708€-11
. 3.97426-10
© 4.1061€-02
7.9800E-26
4.826TE-:85

on

5%, LY 4

-STANDING SHOCK REFLECYED SHOCK

P 9.1385E+01 6.1623E+0 .91T1E+02
v, ‘1.00S9E+01 _ - . 1.2780F+01 ~1.3T03€001
RHO 8.3761€400 ', '~ 3,937SE+Q1 . 5.0161F+01
M '1.6046€¢01 " 2.7350E+01. 3.2627TE+01
S A 2.9921€+00 . 3,6099E400 . 3.8631E+00
5 1.2797€400 ... 1.3355F¢00, . 1.3782€+00
T°. 7 1.0847E¢00 . . 1.2246E4+00,. 1.2973€+00
GAME ° ©  8,20T0E-01 . "8.3266E-01. 8. 3950£-01
U7 T T7.52646E400 . . 1,6024E400. .5058E+00
SPECIES, —messevseen— MDLE FRACTIONS —=mzx—e=e=s=s .2
[ 2.40S6E-11 . 5,0734E-09, . - 2.0503E-08
H 1.5614F-01. 3,667TE-0L. . 4,5836€-01
He - 2.2913-11.° 4. T657€-09. 1.9337€-08
H2 . 7.97T6E-01, ‘ 5,9240F-01, . 5.0309E-01
M= o 9.261T7E-14 . 9.1831€-11.. . 4,8362€-10
M2 . 1.23516~12, 3.9952€~ 1o,A,~_ 1.6488€E-09
WE 4,609TE~02 _4.0831€-02. .. . 3.,85841€-02
HEE 1.1584€-29 T.9026E-24. . ., 2,2048E-22
HE +9 - . 0. ' 5,285BE-8% 1.5694€=79
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Pl = 1.00E¢03 N/SQ-M,

XH2 = .95

SPECIES

E-
%]

He
H2
H~
M2+
HE
HE +
HF ¢+ ¢

Pl = 1.00E+03 N/SO-M,
95

XH2 =

p
4

RHN

L .
A

S

7

GAME
v

SPECIFS

E-
H
He
42
H-
H2+
HF
HE*
HE+ ¢

98

MOVING SHOCK

TABLE |. - Continued

US1 = 1.20E+¢04 M/SEC

XHE = L0%

STANDING SHOCK

REFLECTED SHOCK

1,0986E+02 B.2575E+02 1.1T22€+03
1.061TE+01 1.3658F+01 1.4648€401
9.2035E+00 4,6462E+01 S.TT29E+01
1.8949%E¢01 3.2814E+01 3.8853€+01
3.1271€+00 3.8624E4+00 4.16499E+00
1.3159€+00 1.3853€+00 1.63264F+00
1.1243€E+00 1.3018€+00 1.3862F+00
8.1923F-01 8.3903€-01 8.4814€-01
8.3071€E+00 1. 6485F+0C 1.5742F+00
——~m———v==== MOLE FRACTIONS -—-——==—--=e -
1.1067F-10 1.9977e-C8 T.3713€-08
2.2116E~01 4.6364F-01 5.5722€-01
1.0575€~10 1.8875E~08 7.0055¢-08
T+3437€-01 4.9795€-01 4.0671€-01
S5,4443E-13 4.4824F-10 2.0505€-09
£.4665F-12 1.5498F~09 5. T084E-09
6,44T1F-02 3.8409E-02 3.6070€E-02
3.,6074E-28 1.8520€-22 4.6299F-21
0. 1.0458F-78 1.5289€-74

MOVING SHACK

1.2999€+02
1. 113JE+ 01
9.9869E+00
2.2104F+01
3.2667€E+00
1.3540F+00
1.1694F+ 93]
8,1989E-01
9.0859F+00

3.86885-10
2.89485-01
3.70755-10
6.67565-01
2.30896-12
1.8446F =11
4.27585-02
£.8313¢-77
0.

US1 = 1.30E+04 M/SEC
XHE 0s

.

STANDING SHOCK
1.0708F+03
1.4553€+01
5.3067F+01
3.B87=T7F+01
4,134675000
1.4374F+00
1.3869F+00
8.4722F-01
1.7124E+00

MOLE FRACTIONS

6.7683F-08
5.5794E-01
6.4408F-08
4. 0500€-01
1.7754E-09
5.95345-09
3.6051€-02
3.4730E-21
S5.12125~-175

REFLFCYED SHOCK
1.5012€+03
1.5658E4+31
6.4613F+01
4.56B1F+D1
4,4685F+00
1.4890F+00
1.,4839F+30
8.5941€-01
1.66055+00

2.4266E-07
6.5218E-01
2.3260%-07
3.1412€-01
1.5355F-09
1.7592¢-08
3.3695€-02
7.9456£-20
6.5473F-70

P -1 kN/m2

Pl = 1,005¢03 N/SQO-Me  US]1 = 1.40E¢04 M/SEC
XH2 = ,95 AHE = 05
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
[4 1.5168€¢02 1.3481€+403 1.877T0E+03
v 1.161T7E+01 1.5480E+01 1.6788E+01
/RHO 1.0708€E+01 5.8890E401 7.0365€401
] 2.%5507E+01 4.5151€401 S.3118E+01
A 3.4120E+00 4.4307€400 4.8307€E4+00
s 1.3941€+00 1.4912€400 1.54T6E ¢00
z 1.2194E+00 1.4788E +00 1.5889E+00
GAME 8.2182€-01 8.5755€-01 8.7481E-01
] 9,8562E400 1.7948E+00 1..7690E+00
SPECIFS  ——e—m—m—————— MOLE FRACTIONS —=-———ee—em
€- 1.1293€-09 2.0689€-07 1.7697E-07
W 3,5984F-01 6.4752€-01 7.4129€-01
He 1.0853€-09 1.9841€-07 7. %1 T1E-07
H2 5.9916F~01 3.1867€-01 2,272%€-01 "
H- 7.8666F-12 6.026T€-09° 2,56443€-08
H2¢ 5.1874F-11 1.4513€-08 5.0702F-08
WE 44 1004E-02 3.3A8126-02 3.14688-02
WE ¢ 6.3212F~26 4.8374E-20 1.2797€-18
HEwe 9.8708€-93 6.6692E-T70 3.8821€-6%
Pl = 1.00E+03 N/SQO-M. USL = 1,50E+04 M/SEC
XH2 = .95 XHF = .0S
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 1.7500F¢+02 1.6556€4+03 2.3013%+03
\ 1.2389F+01 1. A499E+01 1.8165E+01
K0 1.1362E+01 6.3659E+01 T.4556F ¢01
L] 2.9163E+ 01 5.2007E401 6.1231F+01
a 3.5640E+00 &4,7600F +00 5.2666E+00
s 1.4360E+00 1.5663E4+00 1.6075F+00
1 1.2741€400 1.5763F+00 1.6993E+00
GAME B.246T7F-01 8.7123E-~-01 8.9860F~01
1] 1.0622E+01 1.8986F+00 1.9062F ¢33
SPECIES. ~=-——=~——cev MOLE FRACTIONS =~=~—=——=ew-e
E- 2.9141F-09 6,127T1E-07 2.666TE-06
H . %.3030%-01 7.3119¢-01 8.2301E-01
e 2.8085F-09 $.9261F-07 2,6057E-06
H2 €.3046E-01 2.3709€-01 1.4756E-01
Y- 2.2999F -1} 1.8772€-08 8.5537¢-08
H2e 1.2816°-10 3.8880€-38 1.4649€-07
HE 3.9242F-02 3,1720€-02 2.9425F-02
HEs £.2603F-25 6.8166E-19 2.59765-17
HE e 1.2731F-88 2.48T9F-66 1.9979F~60



TABLE 1. - Continued

2
p -1 KN/ m
Pl = 1.00F+03 N/SO-M, USl = 1.60E+0¢ M/SEC Pt = 1.00E+03 N/SQ-M, US1 = 1.80E+04 M/SEC
XH2 = .95 XHE = L0 XH?2 = ,Qf XHF = .08
MOVING SHOCKX STANPDING SHOCK REFLECTEN SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

e 1.9990F+02 1.9876E+03 2.7788€+03 P 2.5436E+02 2.6837E+03 3.9636F+03
T 1.2554E+01 1.7681€401 2.0112F +01 T 1.3514F+01 2.1381€¢01 3.0276E+01
RHA 1. 1941E+01 . 6.7231F+01 7.6347F +01 QHN 1.28%55+01 6. 7333€401 6.7413F¢+0)
Y- 3.3063E+01 5.9304F+01 7.0208F+01 H 4.1620E+01 | 7.5099E+01 9.2704E 401
4 3. T239F+ 30" . 5.1398€+00 5.8620F+3) . 4 . 4. 0T23F+00 6.2725€E+00 8.079TE+CO
S 1.479SF+00 -+ 1.6020F+00 1. 6686F+00 S 1.5TO0TE+00 1.T105€+00 1. 7888F+00
4 1.3334E+00 1.6771E+00 1.8097E+00 4 1.4662F+ 00 1.R641F£+00 1.9420F+0)
GAME 8.2832F-01" 8.9091E-01 9.44125-01 GAME 8.3811E-01 9.8713€E-01 1.1103F+00
U 1.1383F+01 2.0305£+00 2.1087F ¢00 3] 1.2889F +01 2.4632E4¢00 3.,0298E+00
SPECIES  =e--------wee MOLE FRACTICNS --~-=so=-=-o SPECIES  ~ewecccocao- MOLE FRACTIONS ~=-eeccoce—w=
£~ 6.9008E-09 1.8508€-06 1.1614E-05 €- . 3,3245F-08 2.8126€E-0% 1.3499E-03
L 5.00)0F-J1 B8.0746F-01 ¢ 8,9483F-01 “ 6.3606F-31 9.2702€-01 9.6607E-01
He 6.6TLTE-09 , - 1.,80585-0C6 1.1463€-05 Ye 3,2354F-08 . 2.7903E-05 1.3485E-03
H2 . - 4,6250F-01 1.6273€-01 7.7516E-32 H2 3.31806-01 44.6102€-02 5.4583F-)3
4= . 6.0155F-11 .- 5.62156-08 3.2474E-07 H=- 3.3044E-10 6.2004E-07 1.28T74E~05
H2+ . 2.8928F-10 1.0124E-07 4.7569F-07 H2¢ 1.2207F -09 8.4340E-07 1.4317E-05
HE . 3, 75%06-02 2.,98136-02 2.7628€E~02 HE 3.4149F-02 2.6822E~02 2,974TE-02
HE® . 3,696T7E-24 9.8634E-18 9.5107F-~16 HE+ 1.4408£-22 T<5274E~15 1.1535€-10
HE ¢+ T 4 .B8630%-85 5.8084F-62 1.2998€-54 : HE ¢+ 5,24066E-79 1+5999€E~-51 3.4400€-36

Pl = 1.005403 N/SO-M, US1l = 1.TOE+04 M/SEC . Pl = L.00€¢93 N/SO-M, USL = 1.90F«0&¢ M/SEC

XH2 = .98 XHE = ,05 XH2 = .95 YHE = .08

MOVING SHOCX STANNING SHNCK REFLECYED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

L4 2.26345E¢07 2.3357E+403 3.3250F+03 [ 2.8388€402 3.3056E+03 4,6297F¢03
T 1.3027E+01 1.9185E+01 243649F+01 T 1.4029€+01 2.4928E+01 3.7119F+01
RHO +1.26640E+01 6.852TE+01 T«3944E 401 - RHO 1.3181€+01 6.278RE+01 6.357T8E+01
H -3.T217E+01 6.TI20E+01 8.0494€401 H 4.6272€401 8. 343%€+01 1. 054 TE+ Q2
A 3.8927€+00 S5.6107E+00 6.8640F+00 A 4,2655€+00 1.2091E¢00 8.6502€ +00
S ‘1. 5244F¢ 02 1.65725+00 1.7303E+02 S " 1.6181F¢00 1. 7595E+00 1.8361€400
14 1.3968E+00 1. 7766E4+00 1.9014E+00 z 1.5352E+00 1.9202E+00 1. 961 TE+00
GAME - 843273¢-01 9.2362€-01 1.04T7€+00 GAME 8.4479E-01 1.0857€+00 1.,0276€+00
] . 1.2139€+01 2.2061F+00 2.4531€+00 u © 1.3634E+01 2.B640E+00 3.5626E+400
SPECIES  ————mmo————- MOLE FRACTIONS -—————-wee—e SPECIES ~emm——ce~e—— MOLE FRACTIONS ——--- —————
€~ 1.54206-08 5. 2730E-06 9.4154E-05 €~ 7.0545€E~-08 1.8799E-04 1.9527€-03
H 5.68145-01 8.7423e-01 9.47B8E-01 H 6.9T23E-01 9.5789E-01 9,.5659E-01
He . 1.49565-08 6.1739€-06 9.3732€-05 He 6.8898%-08 1.8748E-04 Te94645-03
H2 3.9607E~01 9.76136-02 2.5628E-02 H2 2.7020F-01 1.5688€-02 1.9264E-03
H- 1.45%514E-10 1.7396€~07 " 1.T934E-06 M- T.2428F-10 2.6921F-06 4.,4144E-05
H2+ 6.0889-10 2. T301E-07 2.2149€-06 H2e 2.3708E-09 3.2054E-06 5.0433E-05
HE 3.5797€E-02 2.B8164E-02 2.6296€-02 HE 3.2569F-02 . 2.6039E-02 2.5488E-02
HE+ 2.3654E~23 1.8853E-16 1.6397€-13 HF ¢ B, %295€-22 B.0739€~13 9.,0461£-09
HE ¢+ T.20576-82 2.86156-57 1.9039E-46 HE¢#+ 2.8649F-T¢ 5.4925E-44 2.5985%5%-29
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"TABLE |. - Continued

. . 2
pj =1KkN/m
Pl = .1 00E+03 N/so-n. :USY1 = 2,00E+04 M/SEC Pl = 1.00E+03 N/SO-M, US1l = 2.20E¢04 M/SEC
XHZ2 = .95° ~ s XHE = ,05 : . XH2 = .95 XHE = .05
MOVING SHOCK - STANDING SHOCK ~.REFLECTED SHOCK . MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
-3 3.1488E¢02 - «, .3.2904E+03 . _  S,2660€+03 e 3.8098E+02 '3,84563E403 6.4148E+03
¥ 1a4S92E401 - 5 2.9761E401 - - . 4,22106401 T 1.6027€+01 | 3.9012€401 4.9349E 401
i 1.3409F401 ‘5.6915E+01 . .  6.2754E+01 RHO 1.3490E+01 | 4.9966E+01 . 6.3173E+01
: 5,11 T72E401+; ~ 9.1966E401° . 1.1781F+02 “H T 6.1T13E¢01 ~  1.1023€+02 1.4244E402
.4 6.4T63E400 . : .8.0204E+00. ) -.* 8.996TE+00 ‘A 4,997TE+00 8.73T0E+00 9,625 TE+ 00
v 1.6664E400 - . 148024F¢00 -, .- 1.8T47E+00 3 1. T660E¢00 1.8744E ¢00 1.9431€+400
+ 1.6093F400, ..« . 1.9426E400: : . 1,9880F+00 7 1.7622E+00 1.9732€400 2.057TTE+00
* . BeS346E-01 - . -1e1127E4¢00 . | 9.6456E-01 GAME 8.8441E~01 - 9.9166E-01 9.1245€-01
© 1o&3TLEXOU = 5 3.3913E+00 3.8991€+00 u 1.5816E+01 4.2669€400 4.293T7£400
, = MOLS FRACTIONS —=---—wmw——= SPECIES  ——een o MOLE FRACTIONS =we-——m—c=ee
1.5090£-07 1.24 79€-03 2.0318E-02 e 8.2793E-07 ©  1,3026€-02 ° 5.3110€-02
7.57T19€-01 . . 9.666BE-01 + 9.3295F-01 CW ' 8.6503F-01  9.4T729E-01 8.6860E~01
1.47925-07 1.2667F-03 . 2.0301€-02 THe s 8.1801E-07 * 1.3018€-02 $.3057€-02
2.1174€~-31 <. S.0623E-03 | 1.0991E-03 W2 1.0659E~01 1.2150€-03 5.8070E~-04
1.5616F~09 - 1.0492E-05 8.2509E-05 * M ©© 7.8239E-09 £,0569E-05 1.4930E-04
4.56205-09 - 1.1694F-05 - - 9,9940E-05 M2 1. 7750E-08 5. 8904E-05 2.0120€-04
3.1070E-02 - © ;: 2.5739€-02 » 2.5151E-02 CHE 2.83T4E-02 . 2.5340E-02 2.4298E-02
f.1898F=21 .  8.3552€-11 9.3071€-08 . HE+ ’ 3,29906-19 2.5930€-08 1.0858E-06
1.6025F-134, . @ 9.2916E-37.. - 1.1919%-25 E oo 6.10706-68 " 9.84126-28 8.6961E-22
Pl = “LS00F¢ 03" ~/so—n.:;-u51 =-2,10E+406 M/SEC - P1 = 1.006¢03 N/SO-M, _ 'US1 = 2.30F¢0% M/SEC
XH2 = .95 <. XHE = [0S . XHZ = .95 XHE = .05
SIMOVING SHNGK STANDING SHOCK REFLECTED SHOCK * MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
- 3.6T29E+32 -~ 3,5693F¢03" 5.870154+03 P« 4,15T2E402 4.1027F+03 6.8579E+03
© 145238E401 » + . 3.4TO06E+C1 - 4.6146F 401 T ' 1,708SE+01 © 4,2601E401 5.2065€E+01
: 163522€¢01 -.**  5.2587F401: - 6.294TE+01 RHO - 1.3258F¢01, 4,8219E401 6.2802€+01
{5.£320E401 «. ..11.00R6F+02. - .- 1.3012E+02 4 6.7344E+01 1.2007F+02. 1.5487€+02
4. T169E¢00 7. = 8.,4597E¢00 "~ - 9.3182F+00 [ . 5.3563E#00 . . 8.9910E+00 9.9194£403
» 1eTIS1EL 00 - < 1.83995+00° =~ 1.9097E+00 S 7 1.811BE+00 . 1.9076E+00 1.9765F+00
1.6955E+00°- - 1.9557F+00° . ~ ° 2,0209€+00 ? R 1.8353E+00 1.9972E+00 - 2.0974F +00
8. 6556E-91.% 3" *.'1,0564E400 . - 9.3109E-31 - GAME 9.1839¢-91 " 9,5911F-01 9.0105E-01
- 1.5100E¢G), . .~ ::3.87915+00 - -~ - 4.1339€400 ] T 1.6512€+01 4.5349E400 4.4154F +00
SPECIFS  m—=—m—==w——ee MOLE- FRACTIONS —=—w——eibeae SPECIFS  —~ee—e ~~ MOLE FRACTIONS -----==-=. ————
B 3.3763€-07. 5.1020E-03 - 3.59765-02 E- 2,42806-06, 2.4544E-02 7.0965€-02
TH 8.1339€-01 9.6201F-01 ° 9.0230E-31 W o ‘. 9.10226-01 . 9.2492E-01 | 8.3343E-01
3.3225F<07:; 5.09876-03 . 3,594 2E-02 He - 2.4086F-06 2.45286-02 | 7.0892E-02
1.5696F-01 #. 2.1629€-0%7: - 7,6424E-04 H2 6.25265-02 8.0600F-04 4.5878E-04
1.4176F-29 .o 2,74336-05 ' :  1,18T1E-06 M-t 2.0071€-08 . 7.47526-05 1.7327F-04
8.79226-09 - 3.0T69F-05 %" - 1.5211E-04 Tq2e 3.9454€-0A 9.1039€~05 2.4389E-04
2.9665F =32 . 2.5566%-32 ' - 2.47425-02 HE E 2.7244F-02, 2.59235E-02 2.3837€-92
3.7163F~20" .. 2.6107F-09 .. 3,959RE-07 JHEe 4.5581F-18 . 1.2383E-07 2.3300E-06
1.79326-72 -4 2,4344E-3) ¢ 2.245¢€-23 4Es 9.5901F -84 2.7387€-25 T 1.3847£-20
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PL = 1,
XH? =

.2

00°+03 N/SQ-M,
P .

usl1 =
XHE = .08

MOVING . SHOCK | STANDING SHOCK

MOVING SHOCK _STANDING SHOCK

[ 4.S0BAF+02
T 1.8783F 401
’HN 1.26 735401
" 7.3203E4+ 31
A 5.9372F+00
s 1.85R6F+00
? 1.8975€+00
. GAMF 9.9062F-01
u 1. T165€+01
SPECIES  ~-we—m—mmm—e
- 1.0467€-25
H 9.64539F-01
He . 1. 0424F -05
up 2.7635€-02
H- 6.6462F-08
H2¢ 1.0962E-07
WE 2.6349F-02
HE+ 1.6549E-16
HE 44 1.425€E-58
Pt = 1,00F¢03 N/SO-M,
XHZ = 9% .
o . %.BSS5E+02
T 2.15265+01
]HN 1. 1665501
“ 7.9254E401
A 6. T663E4+00°
3 1.9013€4+00
1 1.9337F+00
GAME, 1.0999E+00
v 1.7749F+01
SPECIFS  ==emeemece-o-
c- 7.37156-05
9.654TF-91
He 7.3608E-05
H2 B.5269€-03
- 2.98276-07
"2e 4.0516€-07
L 2.5858F-02
ye ¥ 2.1111E-14
HE ¢+

2.5294F-52

4,2615E8403
4,5564%+01
4.61485401
1.3023E+02
9,2406F +00
1.9617£+00
2,0267€+400
9.2468F-01
. 4, TOS8E+0Q

MOLE FRACTIONS

3.8538€£-02
B8.,9748£-01
+ 3.8512€-22
5.8047€-06
9.5569€-05

1.2143E-04 -

2.4670F-C2
3.78)7E-27
1.4956E-23

. “TABLE I. - Contintied

2.40E+04 M/SEC

‘REFLECTED SHOCK
7.0788F+03
5.4341F4+01
6.0902E+01
1.6718E+J2
1.0191%+01
2.0112F+30
2.13B9E+00
8.93616-01
4.5061F¢20

8.8973F-02
7.9794F-01
8.8882F-02
3.6601F-04
1.4795E-04
2.74T73€-06
2.33712F-02
4,2221E-06
1.1731F-19

LUS]1 = 2,50E+04 M/SEC
XH 05

£ =

4.2565E403
4,7933F401
4.3121F+01
1.4033E+02
9.47235400
. 1.9772F+00
‘2.0594€400; '
9.0888E-01
4.7971F+00

MOLE FRACTIONS

5.3701E-02.
8.676TF=01
5.3666E-02
4.3479E~-04"
1.0966€-06 -
1.6448E-04
2.6218F-02
R,5123F-07
2.6875F-22

, REFLECTED SHNCK

6.9815€+403
5.6154F+01
5.6998+01
1.7901F +02
1.0432€+01
2.0677F+00
2.1812E+00
8.8855F-01
4.5615€+00

A4 1.0659E-01
. 7.6323F-31
1.0648E-01
2.9049F-04
1.9180E-04
2.8902£-04
2.2916€-02
6.6925E-06
5.9540€-19

R kN/m2

P1 = 1,0
XH2 = .9

OF+03 N/SQ-M,-  US1 = 2,60F¢06 M/SEC
= / . : A

‘MOVING SHOCK

GAME
v

SPECIES

£~

H

e
H2
T P
“H2e
ME
HEs '
HE 4o

Pl = 1,00E+03 N/SQ-M,

XHF = L0%

SYANDING SHOCK

REFL

ECTED SHOCK
6.1379£403

. 5. T669€+01

5.2530€¢01
1.9057€+02
1.0655F+01
2.0849F +20
2.22425400
8.8505F-01
%.5998F +00

1.2382€E-01
1.2929€-01
" 1.2370€~01
1 2.3099€-04
1.8914E-04
2.9239E-04
2.2670E-02
9.7581F-06

5.2003€+02 4.1761E+03
2.5276F+01 4.9923E401
1.0572E+01 3.9931€+01
8.5504F+ 91 1.5053F¢02
7.4714E+00 9.6935€400
1.9387E+09 2.01335400
1.9462E+00 2.09649F+00 "
1.1348€+00 8.9846F-01 -
1.8281€+01 4. 8271£¢00
e MOLE FRACTIONS —~——iemeeawe
5434626064 £.9649€-02
9.7073E-01 8.3627€-01
5.34385-04 6.96956-02"
+245107E-03 3.3397€-04
1.2761E-06 1.1843F-04
1.%0985-06 1.6108€-04
2.56926-02 2.3846€-02
2.8327F-12 ‘1:6955E-06 -
1.2825€-42 2.56404F-21

XH2 = .95

~

GAME
v

SPECIES

E-

H

H

"2

He .
H2e
HE
HE ¢
HE 4o

MOVING SHNCK
* 5.5599€+02,

2.9154F401
9.7620€+ 00
9.1990€+01
T.8621E+00
1.9715F+00
1.9529E+ 00
1.0853€+00
1.8823€¢01

2.47196-03
9,6847€-01

2.4714F-03]

9 T920F - 04
3sTT56E-06
442256F -06
2.5603F-02
1.2288E-10
9. T689F-37

USL = 2,70E¢04 M/SEC - %

XHE = ,0%

STANDING SHOCK
4.1624E+03

5.1761F¢01 " .

3.7702E+01

1.6114€¢02

9.9206€¢00°
2.04T78E+00
2.1329E+00
8,9146F-01
4.8663E+00°

8.6196€-02

"8, 03656-01" °

.8.6163€-02
2.6512E-04

REFLECTED SHOCK Vo

2.2130€-18

6.6191€+03 oy

©5.9166E401

4.9302F+01
2.0264E¢02
1.0886F+01

© 2.1207€+00

1.25644E=-04 : |

LTS TSE=-08 -
. 2.3439E-02 -
2.7512€-06

1.7227€-20

2.2691€+00
8. 8269F~01
4.6413E+00

MOLE FRACTIONS =m=n-——-eiee

1.4112€-01
6.9518€-01
1.4100€-01
1.86926-06
1.8636E-04
2.95476-04
2.2021€-02
1.3822€-05
7.5140E-18
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TABLE 1. - Continued

2
P =1 WNm
Pl = 1.00E403 N/SO-M, USl = 2.80E+04 M/SEC Pl = 1,006403 N/SQ-M, Usl = 3.00E¢08 M/SEC
XH2 = .95 XHE = .05 XH2 = .95 XHE = .0%
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

L 5. 9419E+02 4,2604E4+03 6.56880F+03 P 6.T902E+02 4.7528E+03 T.3325€+03
T 3.,2652€E+01 5.35T4E+01 6.0757E+01 T 3.7T963E+01 $.T26TE+01 6,4332E+01
RHD 9.2701E+00 3.6586E+01 4.7521E+31 RHD 8. 9494E+00 3.66T3E+0L 4.7108E+01
H 9.8741F+01 1. 7243E+02 2.1557€+02 H 1.1311E+02 1.9735¢€+02 ‘2. 446 8E+02
A 8.066TE+00O 1.0162F+01 1.11376+01 a 8.6018E+00 1.0689E+01 1.17T06E€+01
S 2.0012€+00 2.,0805E+00 2.1549E+00 S 2.0545€+00 2.1424E4+00 2. 2205€+00
14 1.9631E+00 2.1736F+00 2.3164E¢00 z 1.9986€+00 2.2631€400 2.4196€+00
GAM 1.0152€+ 00 8.8673£-01 8.8122€-31 -GAME 9. 3036E-01 8.8153E-01 ~ ' 8.8033€-01
[V 1.9400E+01 4.9031€+400 4.6961E¢00 1} 2.0696E+01 5.0554E+00 4.8493€¢00
SPECIES  ~=——c=—e———a MOLE FRACTIONS ~—- —= SPECIES ~emememet——e MOLE FRACTIONS —=reccwe—e- -
E- - 7.1818€-03 1.0329€-01 1.5864E-01 E- 2.4582F-02 1.3871E-01 1.9450€~01
H 9,5964F-01 T.6994E-01 6.6064€-01 ) 9,2555¢~01 ‘T,00304E-01 $.8990¢-01
He . T.18106-03 T 1.0322e-01 1.5850€-01 He . 2.4579F-02 1.3862E-01 1.9432¢-~01
H2 5.0869F-04 2.1698E-0¢ 1.5420F-04 H2 2.35271€-06 1.5622E-04 1.0880£E-04
H=- . 7.8739F-06 1.3244%E-0% 1.8512F-04 M- 1.7989€-05 1.4663E-04 1.8553€-04
H2+ 8.7588F-06 1.9121€~04 . 3.0150¢-04 M2 . . 2.0733F-05" 2,2520€E-04 3.2088E~-04
NE T 2.5470F-02 2.2999€E-02 2.1566€-02 HF 2.501T7E-02 2.2083€-02 2.0627€-02
HE + * * 1. 70025~-09 4,4661E-06 1.9401€E-0% HF ¢ . 3.661%E-08 1.,0624E-05 3, 7988E-05
HE ¢'¢ 1.3251F-32 9.8115E-20 2.5178E-17 HEes 8.6833F-28 2.3198BE-18 2.8962€~-16

PL = 1.,00E+03 N/SQ-M, USL = 2.90F+06 M/SEC . Pl = 1.00E¢03 N/SQ-M, USL = 3.20F+04 M/SEC

XH2 = .95 XHE = .05 XH2 = .95 XHE = ,05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHNCKX STANDING SHOCK - REFLECTED SHOCK

4 . 643535E+02 4,4658E403 8.9492F+03 p 7.7301E¢02 5.4897E+0% © 8.3618E+03
T - -2,8533E+01 5.5410€401 6.2500F+01- 4 T 4,1899E+01 6.0985E+01 6.8205E+01
RHQY 9,0386€400 3.6353€+01 4,697RE+QL |HO 9,0027€E+00 3,8126E+01 - 4,8630E¢01
H 1.05785¢02 - 1.8450E+02 2.2966F+32 Yy 1,2857€¢02 2.2494%¢02 2.TT24E+02
a - T B.,2294E4+00 1.0418€+01 1.1412F+01 A 8.7734E+00 1.1255E¢01 - 1.2338E+01
5 2.0283F +00 2.1118E+00 2.1880% +00 M) 2.1051E+00 2.2025F+00 2.2852€E+00
14 - 1. 9784F+00 2.2171€+00 2.3668E+00 z 2.0493E+00 2,3610E+00 2.5315€+00
GAME ' 9.6344E-01 " 8.8357¢-01 8.8047F-01 GAMFE 8.9645E-01 8,7974E-01 8.A163E-01"
v . 2.0031E+01 4.9854F+00 4.T688E¢00 u 2.20926+01 5.22B83E4+00 5.0412F430
SPECIFS  ~—-==-=—-o—e- MOLE FRACTIONS w———o=~—e==- . SPECIES  —=—mmm—e——ne MOLE FRACTIONS =—=o———oeua

&= 1.%709E-02 1.2084E-01 1.7654E-01 E- 4.'8651F-02 1. T446E-01 2.3011E-01
4 . 9,4496F-01 7.3530F-01 6.2533E-01 L ' 8.7T8105-01 6.2950€-01 5.1966E-01"
He 1.4737€-02 1.2077¢-01 1.7638F-01 44 . 4.8645€-02 1.7434E~01 - 2.2988€-01-
H2 3,2626E-04 1.B166F~04 1.2900£-06 H2 " 1.4801°-04 1.1330E-06 7.6986€E-05
H- 1.27A9€E-05 1.3969€E-04 1.8537¢-06 4= 2.79%0E-0% 1.5737€-06 1.8281FE-06
H2e 1. 4431F-Q5 2.97965-04 3.1091F~04 H2s . 3.3740E-05 2.57335-04 3.3718E-06
HE 2.527138-02 2.2545F-02 2.1098E-02 HE - 2.4398E-02 2.1155F-02 1.9679€-02
HE + . " 1.0071F-08 €.9934F-06 2.7251E-05 HE+ 2.1327-07 2.2564E-05 T.1938E-05
HF ¢ ¢ 8,19385-30 5.0232F-19 B.OL95E-17 HE ¢+ S.21571%-2¢% 3.7283¢-17 3.0136€~15
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; TABLE |. - Continued

"y ltkN/rT;\2

Pl = 1.00E¢03 N/SO=M, US1 = 3,40E+04 M/SEC Pl = 1,00E+03 N/SO-M, US1 = 3,80E+04 M/SEC
XH2. = ,95 . XME = .05 e . XH2 = .95 . XHE = .05
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
4 B8.7478€+02 6.3851F+03 S0 946352F403 4 ' 1.,0996E+03 8.5432E+403 - 1«274BE+04
T ©.5105E+01 6.4T09F+01 7.2305F+01 A\ 5.041TF+ 01 T.2347F+01 . Be1428€401-
RHO 9.1927E+00 4.0023E+01 - . £.0284F401 RHO 9.694T7€+00 4.3914F+01 5.3929F+01
M 1.4509E+02 2.54T8F+02 - 3.1274E+02 ] 1.8121E+02 3.2064E+02 3.9205€+02
a . 9.1595€¢230 1.18649€¢01 1.3022E01 a . 9.9417€+00 1.3129€+01 . 1.45B0F+01
S 2.1549€+00 2.262TE+00 2.3502€E+00 S 1T 242542F400 2.3837E+00 2.481TF+00.
14 2.1098E+00 2.4656E400 © - '2.6501E400 14 2.2497E+00 2.6889€+00 2.9331F+00
GAME B.B8162%-01 8.,8012€-01 - B,B499F-01 GAME ~ ~ 8,7141E-01 8. B609E-01 8.9929F-01.
1 2.3534E+¢01 5.6208E¢00 - 5.262TE+00 1] - 2.64T74E+0L 5.8491E+00 " . 5.8020E+00 -
SPECIES  ~--===-=l--- MOLE FRACTIONS --------- - SPECIES  ~—--om=soe-- MOLE FRACTIONS ~——————————e
E- 7.5884E-02 2.0943E-01 2.665TE-01 £- 1.3334€-01 2.7515€-01 3.2863E-01
HooL B.2436F-01 5.6049€-01 - 4.5172€-01 H T.1094F~01 . 4+ 3090€-01 - 3.2563€-01
He - 7.5873E-02 2.,0927€-01 © 2466427E-01 He . 1.3332£-01 - 2.7486E-01 | 3.,2804F-01
H2 1.0516F-04 - - 8.3514E-05 .~ 5.3481€-05 W2 6.1026F~05 4,.3052F-05 2.25TIE-05
- 3.6635°-0% 1.,6225F-04 1.7386E-04 H- 4.9219E-05 1.5264E-04 1.3712€E-04
H2¢ » 4,625T7E-05 "2.8242F-04 - - 3.4272€-04 42+ 6.7698F~05 . 3.0111€-04 3,1059E-04
HE 2.3698F-02 2.0236E-02 1.8736€-02 HE , 2.2222E-02 1.8453E-02 1.6804€-02
HE+ - 7.0828F-07 . 4.39556-05 - ° 1.3173F-04 HE + " 3.6616E-06 1.5419TE-04 4.1932€-04 .
HF ¢+ 4.2234F=23 . 4,3871E-16 Tt 2.7TT03E-14 HE+3 1. 7756£-20 ’ 3.2971€E-14 . 1.,8798E-12 .
Pl = L.00F+03 N/SQ-M, Usl = 3,60E+04 M/SEC Pl = 1.00E+03 N/SQO-M, Usl = 4,00E+04 M/SEC
XH2 = .95 XHE = .05 PR XH2 = ,95° ., XHE = .0 N
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
[ 9,8365F¢02 - T.411T7E403" 1.1104E+04 P . 1.2215€+03 9.7501E+03 1.4532E+04
T 4.7883E+01 . 6.8479E+01 T+66T4E+O] T .. « 5.2T85E+01 1.6350E+01 ‘8., 6684F+01
RHO 9.4368E+00 %,2032€+01 T . 542202F+01 RHO « 9.9433E+00 4.5516E+01 . 5.5240E+01
L 1.6264E+02 2.8671F+02 3,5097€+02 H , 2.0078€402 3,5625€%02 4.3572E+02
A 9.5482€E+400 1.2473E+01 1.3764E+01 A 1.0340€E+01 . le3822E¢01 1.548TE+01 -.
S 2.2043€+00 © 243230F+00 ' 2.4156F+0) S . 24304&TE+00 - 2.4446E+00 2.5480E+00
z 2.1769E+00 2.5750E+00 ' 2.1741E+00 14 . 2.3272€400 2.8056E+00 3.0349€+00
GAME 8. T465E-01 B.8224E-01 8.9067E~01 GAME _ 8.7028E-01 8.9190€-01 9.1168€E-21 .
v 2.4995F+ 01 5.6162F+00 " 5,5146F+00 u ) 2.7940E+01, €. 1097€+00 6.1311E+00
SPECIES  ~==—mmmm———ee MOLE FRACTIONS ——====—===-- SPECIES & —w—o—m————-n MOLE FRACTIONS ——=m———m—a-ene
€~ 1.04356-01 2.43C8E-01 2.9745€-01 E- 1.6221€-01 3.0529E-01 3.5776E-01
H 7.6817E-01 - 4.9412E-01 ’ 3.86966-01 H R 6.5394E-01 - . 3,7153E-01 2.6852€-01
He 1.0433F-01 2.4286E-01 ° °  '2.,9704E-01 He . | 1.6218£-01 . 3,0490€E-01 3.5685€-01
H2 T.9104E~-05 6.0758E-05 "' 3.5757€-05 . M2 . . 4,T605E-05 . 249449E-05 1.3226E-0S5
w- 4.,3737€-05 1.6066E-04 ’ 1.5834E-04" . 5.,3035E-0% 1.3901€E-04 1.1212€-04
H2 ¢+ 5.7608E-05 2.9T7H59E-C4 3.3423E-06 R T.56086~05 2.9199€-04 2.7285€E-04
HE 2.2967€E-02 1.9337€-02 1,7788-02.° HE 2.1478€-02 1.7578E-02 1.5731€-02
HE+ 1.7520E-06 8.061BE-025 . 2.3592E-04 HE® - . . 6.84756-06 .. 2.4292E-04 T.4626€E-04

HE ++ 1.1735€-21 4.1220€E-15 2.32T0E-13 HE ¢+ . ke T954E-19 72434 10E-13" 1.5060€E~11 -
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Pl = 1.00F+03 N/SQ-M,

XH2 =

95

MOVING SHOCK

_TABLE I..- Continued.

US1 = 4,20E+04 M/SEC

XHE = .05

STANDING SHOCK REFLECYED SHOCK

1.1032E+06 1.64T1E +04
8.0599E+01 9.2730E+01
4.6797E+01 5. 6052F +01
3,9165F+02 £.82645€402
1.456TE+01 1.6523€+¢01
2.5055€+00 2.6145F+00
2.9248F+03 3.1688F+00
9.0010£-01 9.2910€-01
6.4010E+00 6.5227€+00
MOLE FRACTIONS =-—-oee=o——is
3.3358€-01 3.8487E-01
3.1589F-01 2.1564E~01
3.3302€-01 3.8339E-01
1.9210€-05 6.9914E-06
1.2112E-04 8.5T16F-05
2.T1126-04 2.2406E~06
1.6685€-02 L. 44 46E-02
4.1016E-04 1.3326€-03
1,564 7E-12 1.2736€-10

Pl = 1,00E#03 N/SO-M.,  US1 = 4.40€E+04 M/SEC

TP 1.3497E+03
T . 7" S5.5053F¢d1
aHn 1.0177E+01
W7 L 2.21385€402
A, 1.0745€401
K 2.355T7E+00
z 2.4099E+09
GAME 8.704RE~01
U 2.9407€+01
SPECIES  ~———m——vm—ee

E- 1.906S5E-01

W 5.9780F-01 .

M 1.9062E-01

W2 3.7220F-05

"- 5.5252€-05

I 8.17965-05

JHE 2.0744F-02

HE+ 1.1879F-0%

HE oo 1.3733£-18
XH2 = .95
‘o 1.4848E+03
T . . S.T264E+01
RHO' 1.0394F4+91
I 2.4294E+02°
[ 1.1159E+01
Ly 2.4073€+00
I .. 2.4947F+00
GAME 8. TL66F-01
U, 3.0881F+01
SPECIES

E-. 2.18445-01

"R 5.4295F-01

e 2.1839E-91

2 - 2.8988E-05

He .- 5.5960F-235

H24 8.5978F-05

HE 2.0023F-07 °

HE + 1.9559E-0%

HE e 8.6602E-18

XHE = ,0%

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.2384E404 1.8578E+04
8.5222F¢01 9.9957E+01
4.7711€¢01 5.62TTE+QL
4.3291F+02 5.3269E¢02
1.5380F+01 1.7738£4+01
1 2.5663E400 2.6811F+00
3.0457F+00 3.3026E+00
9.1135F-01 9.5312E-01
6.7331€400 6.9898F+00
me—m—me—eeee MOLE FRACTIONS ~=—==- ————
3,6001E-01 4, 0972E-01
. 2.6404E-01 1.6768E-01
3.5918€-01 4,0722€-01
1.1781€-05 3.2279€-06
1.0055€- 04 6.0703F-0F
2.4006E-04 -. 1.6937€-06
- 1,5726E-32 1.27495-02
£.9086E- 04 2.3906E-03
1.0302E-11. "1.1832E-09

) -lkN_/mz

Pl = 1,00E¢03 N/SO-M,

XH2 =

HO

NABPIN-T -

GAME

SPECIES

[ =
]

He
H2
W= .
H2e
HE
HE ¢
HF ¢+

«95

" MOVING SHOCK

1.625BE+03
5.9449E¢01
1.0585€+01
2. 6552€+02
1.1584F+01
2.4595€+00
2.5838E+00
8.7365€E-01
3, 2346E+01

2.4540E-~01
4.89T4£-01
2.4534F-01
2,2377E-05
5.5248E-05
8. 8069E-05
1.9320€~02
3.1013€-05
4, 7311E-17

Pl = 1,00F+03 N/SO-M,
98

XH2 =

HO

NABLIR 40

GAME

SPECIES

€~
L

He
W2
e
H2 e .
HE
HE+
HE+ o

USL = 4.,60E+0& M/SEC

XHE = ,05

STANDING SHOCK REFLECTED SHOCK

1.3773E+04
9.0330E+01
4.8157E+01
4.T376E+02
1.62T7F+01
2.6266E+00

3.1663E000 "

9.2630E-01
7.1151€400 ~

MOLE FRACTIONS

3.8434E-01
2.1652E-01
3.8306E-01"
6.T0%5E~06
T.9172€-05
T 2.014TE-04
1.4629€-02
1.1621€-03
6.8170E-11

2,0838E+04
1.0878€E+02
5.5846E¢01
5.8662E402
1.9176E+01
2.T464E400
3.4300t+00
9.8551€~01
T.5584E+00

4.3161E-01
“1.2624£-01
4.2741€-01
1.2753E-06
4.0046€ 05
1.1653E-04
1.0461€-02
4.1157€-03
1.1753E-08

us1 = Q.BgEOOQ M/SEC

XHE = .0

MOVING SHOCK STANDING SHDCK REFLECTED SMOCK

1. 7730E+03 1.518SE+04
6.1638E+01 © 9.8116E401
1.0749€401 4.8102E+0}
2.9910F+02 5.1618F¢02
1.2023F+91. 1.7278E+01
2.5122€+00 " 2.6859E+00
2.6761E+00 3,28644F+00
8.7640F-01 9.4569E-01
-3.3806F+01 7.5594E+00
------------ ‘MOLE FRACT{ONS
2.7143F-01 4.0644E-01
4.3838E-31 1.7372€-01
2.7135E-01 4,0439E-01
1.7046£-05 3.4852E-06
5.3258F-0% 5.8886E<05
8,80865-0% 1,5915F-04
1. 8616E-02 - 1.3278€-02
T 4.719128-05% 1.9456E-03
2.33115-16 4,6634E-10

2. 3289E+04
1.2048E+02
5.442T€+01
€.4551F+02
2.1014F401
2.8135€+00
3.5515€+00
1.0320£+00
8.3008F+00

4.5101€-01
9.0376E-02
4. 4444E-01
3,9488€E-07
2.4468E~0%
6.9984€~-05
7.5593€-03
6.5191E-03
1.3447€-07



P1 = 1:0

XHZ2 = ,9F

L

Pl = 1.00E#03 N/SO-M..

M2 = ,95
. MOVING SHOCK
[ 2.0853F403 "
T, . 6.614RF¢ 01
R .1.0988€+01
3.3924E+02.
1.2955€¢01
I 2.6190E+00
R 2.86B89F+3)
GAME 8.8441F-01
UL ;T 3.6705€000
SPFCIES
E- 3.2040F-01.
Y, 3.64178F-01
He  3.2025F-01
M2 © 9,3314F-0¢
M- . +4.60T9E-05
7Y . *B.21B4F-DS
HE 1.73196-02
HEs 1.,0951E-04
HEse 4.69328-15

OE+03 N/SO-M,

usl1

S XME =, 05

OVING SHOCK STANDING SHNOCK

“ TABLE I, - Continued

-5.00E+04 M/SEC

. REFLECTED SHOCK

. 1.926 26407 1.6581E+04 2.5931F+34
T 6,3861E401 1.0278F+02~ 1.3558€+02
‘RHO 1.0884F+01 L 4.T494E+01 5.2380£+401
o P 3, 13676492 | 5.5997E+02 7.0972F 402
- A 1.2479€401 *, .1.8405F+01° 2.3211F+01
.S, 2.5656E+0) - - 2,7438E+00 2.8769E40D
s 2.y, v, 24 TTI3E400 | .. - 3.3969E+00 ° 3.6514F¢00
GAME - 8,7995€-01- - 9,7023F-01 1.0883E400
Ur -° » *3,5259E+01 ©.8,1024E400 ": 9.22265+00
SPECIES -+ ~=====<m=an= MOLE FRACTIONS —~——=m=c-ces
€« .. . 2.9645F-01. - 4,2607E-01 4.6600F-01

H, T 2T- 3.8902F-01.. |  1.3624€-01 6.30408-02
He o - 2.9634F-01} . %,2281F-01 - 4.5721€~01
H2 .. 1.2757E-05 - 1.6329€-06 - 1.0164E-07
Hecopqor. . 50163508 - - 4,1391F~05 - . 1.50946E-35
M2 -a g R.4098F-0% - 1.17576-04 3. 7739€-05
HP .. - 1.79T0E-02 . . . 1,1539€-02 4.9328€-03
HRe .. 7.2771E-05- _ 3,18J0€-03 8,7590E-03
HEes . 1.0688E-15. , . 3,2384E-09 - 1.4738E-06

US1l = 5.,20E¢04 M/SEC. -

- XHE =2 .05

.+ 1.T963E+04

1. 1061E402
4.6392€6+401

6.0516€+02

1.9699E401
2.7999€ +00
2,5006€400
1.0012F+00

A.7085E+00

4.4304E-01
1.0650€-01
4.3807€-01
6.8325€-07
2.7749€-05
8.0924E-05
9.3690E-03

4.9161E-03

.2.2749F-08

STANDING SHOCK REFLECTED SHNCK

. 2.8T795E+04

1.56498€402

T 4,9861E+01

7.8055E +02
2.5607F+01
2.9372€+00
3.7262E+)0
1.1355€£+00

. 1.0390F+01

. ====ec--eaoc MDLE FRACTIONS ——=——m—c-an

4.T6TOE-O1
4$.36425€-02
4.6643E-01
2.2891¢-08
9.95756~06
1.8800€-05
3.1769€-03
1.0227€-02
1.4T69E-05

P

1K/’

Pl =
XH2 =

HO

NP LB 4T

‘GAME 7

SPFCIFS

£=
H
He
H2
W

H2e -

HE
HE ¢

‘HF ¢+

PL = 1.

XH2 =

GAME
o

SPECIES

f-
n -
He
H2
-
H2e
HE
HEe -
HE » ¢

1.908+03 N/SO-M,
.95

,2.2501E403

"6.8535€+01

1. 1059E+0t

T 3.6580E+02

1.3456F¢01
2.6728E+00
2.9687E4+00
8.8996E-01

© 3.8140€401

—=—==————==~ MOLE FRACTIONS

3.4323€-01
2.9678£-01
3.4303E-01
6.6332E-06
4.1255E-05
7.65356-05
1.6678E-02
1.64405-04
2.0140F-14

00E+03 N/SOM, - US}
95 - X4

MOVING SHOCK

2.4207E+03
7.1049E+01
1.1101E+01
3.9334E+02
1.3984E+01

© 2. T262E+00
© 3.0691E+00

8.9684€-01
3.956TE+ 01

3,6472F~01
2.5444E-01
3.6444F-01
4.5651F-06
3.5941€-05
6.9455E-05
1.6044€-02
2.4T716F-04
8.5881E~14

ust’ =

XHE +05

‘MOVING SHOCK STANDING SHOCK

1.9273E+04

1.1994€¢02 ~.

4.4733€e01
6, 5141E402

T 2.1170E+01

2,B8541E+409
3.5923€+00
1.0402%+00
9.4411E+00

4.5722€-01
T.8519E-02
4. 502TE-01
2.536TE-0T

©. 1.8057E-95

5.1739€-05
6.9952€-03
649233E-03
1.5548E-07

E = .

STANDING SHOCK

2.0520E+04
1. 3100€+02
4.2710E+01
6,99T6E+02
2.2820E+01
2.9051€+00
3.667TE«00
1.0839E+00
1.0263€+01

MOLE FRACTIONS

4.683TE-01
S5.8334F-02
4.5962F-01
8,5703€E-08
1.1851E-05
3.1180E-05
*4,9044E-03
8.7269F-03
9. 8490E-07

5.40E+04 M/SEC

REFLECTED SHOCK
3.1759E+04
1.77895+02
4.7274E401
8. 5528E+02
2.7889F +01
2.9931E+00
3. 1765E+00
1.1578€+00
1.1609€+01

4.83676-01
3.0587E-02
4.72495-01
5.3664F-09
7.1426E-06
9.4488€-06
2,1827€-33
1.0943E-02
1.1431E-04

= 5,60F+04 M/SEC
0s .

REFLECTED SHOCK
3.4832E+04
2.0289E+92
4. 5053+ 01
9.3443€402
2.9888F+01
3,044 0E +00
3.8106E¢00
1. 1554€¢00
1.2908€+01

4.8827€-01
2.2494E-02
4.7610E-01
1.4883E-09
5.4218E-06
5.1281E<06
1.5633E-03
1.0944€292
6.1384€E-06
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Pl =}
XH2 =

3
T
RHD
H

A

$
ro
GAME
U

SPECIES

E~
4
e
H2-°
Hf‘
H2+
HE *
HE &
HE ¢o

Pl =}
AH2 =

T
2

SANAPIOS-T
>
2
m

SPECIES

€-

H

He
H2
4=
"2+
HE
HE+
HE ¢4+

106

+00F+03 N/SQ-M.

95

. MOVING SHOCK

usl =
XHE = .05

TABLE 1. - Continued

$.80E+0¢ M/SEC

STANDING SHOCK REFLECTED SHOCK

2.5965€403 2.1621E+04 3.7834E404
7.3795E+01 1.4341E+02 2.2859E+02
1.1092E+01 4.0481€+01 4.3127€+01
4.2186E+02 7.4678E+02 1.0157€+03
1.4560€+01 2.46TSE+01 3.1584E401
2.7805€+00 2.9517£400 3.091264+00
3.1721£+00 3.72643E+00 3.8378E+00
9. 0559E-01 1.1215E+00 1.1371€+00
4.09T8E+01 1.12135401 1. 4153€+01
—mmmmemae——s MOLE FRACTIONS ~==——momeeme
3.85326~01 4.7643E-01 4.9190E-01
2.1391F-01 4.3688€-02 1.7285€-02
1.8491£-01 4.6663E-01 4.T778E-01
2.9816E~06" -2.8450F-08" $.0335E-10
3.018%-05 - 8,1857E-06 4.2388E-06
_6.0935€-05 1.841%E~05 3.0521E-06
1.53856-02 3.43956-03 1.0700€-33
3. 7800E-04 9.9815€-03 9.80426-03
3.83485-13 '§,2917€E-06 2.1562E-03

+00F+03 N/SQ-M.
«95

US1 = 6.00E+04 N/SFC

XHE «05

MOVING SHOCK STANNDING SHOCK REFLECTED SHOCK

2. 777T6E¢03
T.5680)E+01
1.1047E¢01
4.51375+ 02
1.5181F+01
2.8363F+00
3.2739E+00
9.1660€-01
4.2377F+ 01

4.0444F-C1
1.76385-01
4,03%37-01
1.86595-06
2 .44108-08
5.1623E-05
1.4635€-02
5. 8678E-04
1.7849F-12

2.25T74E+04
1.5780E+02
3,7969E+01
7.9531F+02
2.6125€+01
2.9977€+00
3.7677F+00
1.1479F+00
1.2305€+01

MNLE FRACTIONS

4, 8246E-31
3,26436-02
%.7161E-01
9.0572F-C9
€ .8479F-05
1.0553F-0%
2,4526F-03
1.0792€-02
2.61756-05

4.0725E+04
2.5282E+02
4.1715E+01
1.0976F+03
3.3175€+01
3.1323€+00
3.8515€+00
1.1273£200
1.5267F 1

4.9501€E-01
1. 4006E-02
4.7803E-31
2,1535€-10
3.4503€E-06
2.0342E-06
6.66T2F-06
T.5767€-13
4. 70505-03

p "1 K/ me

Pl = 1,00E403 N/SO-M,

XH2 =

SPFCIES

E-

7]

He
H2
H-
H2¢
HE
HE +
HE ¢+

Pl = 1.00E+03 N/SO-M,

XH2 =

T
=1

CAMNLMD T O -D
™
x
m

SPECIES

E-
y

He
H2
M-
H2+
He
HEe
HE+¢

«95

Usl = 6.20E+04 M/SEC

XHE = L,0%

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2.9631E+03
8.0178E+01
1.0953€E+01
4.,8182€+02
1.5867E+01
2.8874E+00
3.3742E+00
9.3058E-01
4.3749E+01

4.2212€~01
1.4183F-01
4.2117€-01
1.0636E~06
1.8827€~0%
4.185TE-05
1.3886E-02
9.3212€E-04
9.0023€E-12

«95

MOV ING SHOCK
3.1532€+03
8.4021F¢ 01
1.0814E¢01
5.1321€+02
1.6624E+01
2.9390€+00
3.4695E400
9,4800¢~0}
4.5102E¢01

4.38015-01
1.1105F-01
4, 36685-D1
5.6566-07
1.3787F-05
3.2342€-0%
1.2902F-02
1.5289F-01

2.3389E+04
1.7273E402
3.5654E401
8.4438E¢02
2. 7588E01
3.0392E+00
3.7979€+00
1.1602E¢00
1.3436E+01

MOLE FRACTIONS

4.8656E-01
2.5127€-02
4.7514€-01
3.1847€-09
4.4203E-06
8.3146E-06
1.8460E-03
1.1216€-02
1.0321€-04

4.3434E+04
2.7818E+02
4.0210E+01}
1.180TE+03
3.5032€+01
3.1726E+00
3.8834E+00
1.13862€¢00
1.6312€+01

4.9787€-01
1.1476E-02
4. T778E-01
9.8998€~11
2.7858E-06
1.3984E-06
3.5216€-08
4.9539€-03
7.5692€-03

USL = 6.40E+06 M/SFC
S

XHE = L0

STANDING SHOCK REFLECTED SHOCK

2.40B0F¢04 4.6045E+04
1.8839F+02 3.0692F+02
3.3456€+01 3.8716F+01
8.9413E+02 1.2674E+03
2.8905F¢01 3.T044E¢01
3.0788E+00 3.2104F+30
3.82055¢00 3. 9004F+00
1.1608E +»00 1.1538E+00
1.4598E401 1. 74216401
mm-—e—=c-=c—- MOLE FRACTIONS —-—-—e==m=ue

4. 8960€-01 5.0005€-01
1.9714€-02 9.4768F-03
&, 7T759E-01 4. TT65F-01
1.2053€-09 4.8093E-11
3.6269F~06 2.2297€-36
3.9009E-0% 9.8%98£-07
1.4225E-03 1.65095-04
1.1321F-02 2.8990£-03
3.4344E-04 9.7550F-03

£.9257¢-11



Pl = 1,006¢02 N/7SN-M,

XH2 = [ 9%

TABLE I. - Continued

Sl = 6.60F¢04 M/SEC

(HF = 0%

MOVING SHNCKX STANDING SHOCK REFLECTED SHOCK

SPECIFS

E_
H-
He
H2
H-
H2+
HE
HF ¢
HE ++

P1 = 1,0
XH2 = .9

™|

SPECIES

[
H
He
H2
-
H2+
HE
HE +
HF ¢+

3.3461F+03
8,8£91F+01
1.0590¢+01
5.4554F¢02
1. 7539E+ 01
2.9919€¢00

© 3.5625F+00

9.7023€-01
4.6412E¢01

4.52656-01
R.3169F-02
_4.5011F-01
2.6243E-37
9.30656-06
2.3163E6-0%
1.15116-02
2.52476-03
3.2151F-10

OE+ 33 N/SO-M.
5 XHF .05
OVING SHOCK STANDING SHOCK
3.542764+03 2.5007E+04
9.4049E+01 2.2024F«02
1.0342E+01 2.9469E401
S.T878€¢02 9.9589%+402
1.8469E+01 3.1059F +01
3.0407€+00 3.1539E+00
3.6423£+00 3.8555€400
9.9572€-01 1.1363F+00
6,T7694E+01 1.6749£+01
——ee - -— MNLE FRACYIONS
L.6465F-01 4.9623E-01
6.1045F-02 1.2866€-02
4.06056F~-01 4,7993F-01
1.1224F-07 2.2387€-10
5. 9834F-06 2.1471F~-06
1.57756-0¢% 1.6736F-06
9.64A8F-03 B.1054F~04
4.0786£-03 1.0019€-02
2.1375£-09 2.1387€-03

2.4592F +04
2.0458F+02
3.1311E+01
9.44T0E+02
3.20645401
3.1177F+00
3.8392F+00
1. 1508E +00
1.5674E401

MOLE FRACTIONS

4.9208€E-01
1.5706£-02
4.7918F-01
4.8921E-10
2.6B12€-06
2.4827€E-06
1.0R72E-03
1.0975€-02
9.61 T0E-04

4.8232F+04
3.3280F+02
3.7045¢+01
1.3558F +03
3.899¢6F+01
3.2464F¢00
3.9122£+00
1. 1680F+00
1.8527F+01

$.0156E-01
7.8482€-03
4. T77806-01
2.4267€~-11
14 7549€-06
7.0513E-37
T«40TTE-0%
1.6519€-03
1.1354E-32

US1l = 6.,BOE+D4 M/SEC

REFLECTED SHOCK
5.0306F +04
3.6280%+02
3.5368E01
1.4481E+03
4.0904E+01
3.2815E+00
3.9205€+00
1.1763F+00
1. ST26E+01

5.0261€-01
6.5060€-03
4.7813€E-01
1.25586~11
1.3640F-06
5.0977€-07
3,2912¢-05
9.5380€-04
1.1767€-02

P1 = 1.00F+03 N/SQ-M,
XH2 = + 95
MOVING SHNCK
4 3,T408E+02
T 1.0262€+92
/KN 1.0013E+01
H A,1288E+02
A 1.9594E+01
S 3.0894F+00
z 3.71286+00
GAME 1.0276F+00
y 4.8924F+01
SPECIES  —mmmmmm——mee
g- 4. 7479F-01
H 4.3188E-02
He 4.68564F-01
H2 4.1586F-08
H- 3.5637E-06
H2e 9.9135F-06
He 7.2149E-03
HE + 6.2521F-03
HE ¢+ 1.5508F-08

US1 = 7,00E+04 M/SEC

XHF <05

STANDING SHOCK
2.5262%+04
2.3564E+02
2.7691E+01
1.0481F+03
3.2064F+01
3.1892F +00
3.8714F+00
1.1256€400
1.7683F+01

MOLE FRACTIONS

%.9631€-01"

1.0708€-02
4.8006€-01
1.1%44E-10
1.7318€6-06
1.1673E-06
5.6796F-04
8.4461€-03
3.9011€E-03

REFLECTED SHOCK
5.1791F #04
3.9397€+02
3,3481£+01
1.5397€+03
4.2732€+01
3.3165€+00
3.9264€+00
1. 1804E+00
2.082T7F+01

5.0337E-01
5.3883E-03
4.7851€-01
6.6284E-12
1.0413€~-06
3.70035-07
1.5020F-05
5.7852€-04
1.2141F-02
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1 = 2.00E403 §/S0-M,
XH2 = .95

P, ---  1.1127€+01
-y "2.8250E+00
'3.938B7E+00
2.8883E+00 .
1.6758E+00
1.0605€+00
T .. . 1.0000E¢JD
GAME “.". " 9,9406€-01
v’ "7 2.3185€+00

. T.6262E-65
| %,3926E-11,
1.6833F-20
. 9,5000E-01
3.1410E-72

5.0000€-02
. 1.6T22E-73 -
0.

Pl = 2006403 N/SO-M,
XH2 = .95

7

. MDleG SHOCK
.~ . 1.7520E401
CL . "3.8703E400,
4,5267E+00
3.9997E+00
“1.9491E¢00

L+ T I 1.0302E+02

'3,0256E+00

SPECIES  ———mmmmamten

€=, 1 L | 6.9653%=-43
T 1.5848€-07
3.48826+20.
9.5000€-01
-, . 2.4193E-48
2 . . 2.4578E-20
. 5,0000F=02
4 " 7.19275-61
HE ++ ’ o.

108

‘. 4.66286-20 .

T1.0944E¢00

AME T . “olsl54E-01 .

*TABLE']. < Continiued

US\ = 4.C0E+C3 HISEC

XHE = ,05

2.3180E+01

_ 3.5120E+00
6.6011E+00
3.6164E400 |
1.8612€400 |
1.0625E +00
1. 0009€+00
9.8632€-0}
1.3798€+00

2.4176E-46,
6.2852F-09
.2.9311E-20"
‘. 9,5000E-01

" 4,6908E-52
,3.4149€-20"
'5.0000E-02 .

“ 1.8531E-62 °

T'0. -

”KDVING SHOCK §TANDING SHOCK REFLECTED SHOCK

. 5.6582E+01
4. 95326400

. 141423E+01
T 5.19T71E+00

2.1882€E¢00

" 1.0815E+00

1.0000€+00

" 9.6666E-01

1.2214€+00

~— MOLE FRACTIONS =ie—a——t-s

1.6151€-30
1.3658€-05
%.49T8E~20,
9.4999€-01
1.0544E-36
1.8482€-20

Se 0000‘-02
L4 02905 53

0.

,USl = 5100€+03' N/SEC

‘XHE = ,08

4.664TE+0]
. 5.1631E40)
.9,0329E+400 .
5.4354F+00
2.2306E+00
1.0993E+00
1.2003€+30
. 9.6369E-01
1.5133€+09

‘2.02918-27
3.3271€-05°.
4.8329E~20.

9.4997€~G1

. 11.7%400E-31

.1.5630€-20

4+.9999E-02 .

1.7277E-51
0.

_STANDING SHOCK. REFLECTED SHOCK

1.0206E+02
6. 9953F+00
1.4576E+01
T.6407€+00
2.5500E+00

"1.1216€E+00

1.0011€+30

“9,2859£-01

1.3640F+00

MOLE FRACTIONS —=em—mmmamee

3.5802€-18

2.1036€~02

3.5804E-18.

9,4795E-01
2.03076-20
4.3331€-20
4.9947€~02
5.0689E-40
0.

by < 2k/m’

P1 = 2 00E+03 N/SO-M.
5

XH2 =

USL = 6.00E+03 M/SEC

XHE = ,05

_MOVING SHOCK ,srnuoxnc SHOCK. REFLECTED SHOCK

SPECTFS

"I

He

H2

W=
M2+
HE
HE+
HE++

1.6039€+02

" B.8123E+00

1.7976E+01
1.0501€+01
2.7833E+00
1.1600€+00
1.0125E+00

B.6826E-01

1.4361€+00

‘2.5423E401 8.0295E+01
"5, 0960E+00 7.0420E400
4,9885E400 .. 1s13BBE#01
5,3592E¢00. , . T.T102E+00 ~
2.21T0E400 . . 2.5539E400_
1.1274E+00 | '1.1354E400
1.0000€E+00 .1.0013E400 ..
T 9,6454E-01 .. .  9.2504E-01 -
"3.7275€+00 1.6290E+00
ie——I.ie. MOLE FRACTIONS
1.5504E-28 - 1.6069E~17
3.44686-05 . . 2.5917€-03
5.0826€-20,. . 1.36B6E-17.
T 94499TE-01 . . . 9.4T4TE-01 |
7.2735E-33, 1.1008€-20. .
.. 1.2634E-20. - 2.4580£-18
. 4.9999E-02. .« = 4.993SE-02,
2.6622E-52 . B.595TE-41
0. 0.

Pl = 2. 005003 N/SO—N.

XH2 =

GANE
u

SPECIES

95

1.13146-13
2.4634€-02
9.9790E~14
9.2598E-01
5.0833€-16
1.3854E~14
4.9384€-02
1.0460€-33
0.

USl =’ 7. 005003 N/SEC
XHE = ,05

'MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3.4871E+01 1.2818E+02 243246E+02
. 6.4544E400 18, T745E+00 . 1.0145E+01
 543994E400, : - 1.4413F+01 2.2016E+01
6.96S3E+00. ~  1.,0501E¢01.. 1.37649F¢01}
N z.beosEooo 2.7738E400 . 2.9798€400
1.1589€+00, _1.1715E¢00 |  1.1988£¢00
., 1.0006E+0) 1.0133E+00 " , | 1.0408E¢00
‘9.3761E-01 8.6532€-01 1+ Be4089E-01
"4.4310€+00 1.6582E+00 1. 44216400
et nuL= FRACTIONS —comm—emmate
6.5125F- 19,4 L 117318~ -13 9.63086-12
1. 2153E-03 ' 2.6306€-02. T.8394E-02
5.2851E-19 .- 1.06756-13 . 8.6305€-12
9.4882E-01 9.2435€6-01 8.7357E-01
2.30306-22 , . .4.6691E-16 . .  B8.9079E-14
.B.64015-20"- | 1.33326-14 . 1.0895€~12
4.99705-02 4.9342E-02 4,8040E-02
3.66106-45 9.3589€~34 4.9514E-30
0. 0. 0.



Pl = 2, 005003 N/SO-M.
XH2 =

H20

HEe
HE+e

"5.1604E+00

.95

MOVING SHOCK .

"4.6083€¢01

‘7.77045*00 ;
$.896%E400 * v

8.8411E+00
2.6329€430 |
1.1R94E+0G .
1.0058€+20
8.8702€~01

STANDING

ust =
XME =" .05°

SHOCK
1.9729E+02
1.0121F#01°
_1.8685€401
T1.3857E+01 .

'2.9762E400
1.2093€¢00

*1.3433E400
8.3884E~01
1.626 TE+00

TABLE 1. - Continued

.005003 HISEC

REFLECTEN SHOCK
. 3.2874E+02

“1.1251€+401
"2.6969€+01 -
*1.7531E+01

3.1872E+00 . .

1.2403E+03
1.0835€+20
"8.3335E-01
l 66535000

1.97958-15
1.14906-G2
1.79986-15

- 9.38808-01.

2.3209€~-18"
1.8200¢f-16""
L 4,9T13F-C2

0.

Pl = 2. 00E003 NISQ—N.

XH2 = .95 K
MOVING SHOCK
b 5.9254E+01
LA 8.8275€+00
RHO " 6.5752€+00°
Woe 1.0981E+01
A - 2.T658Fs0C -
s -1.2203E+400 |
[ 1.0209€400
‘GA 8.4887E-01
u ©5,9272E+00
SPECIES  ——————e-m—en
E- . 2.3400£-13
H! 4,0944E=-02""
He - 241632E-13
H2 © 9.1038E-01
H= 6.1666E-16
H2e © 1.8299F-14
HE 4. B9T6E-02. .
HE + 3. 3205F- 3
HEeo 0. .

1.5934;533' -

STANDING . SHOCK.

9.7363E-12
8.3102€-02 "
8.7830F-12. |
' 8.6898670)“
8. 0595E-14"
~ -1.0338E-12-
© 4.7922F-027-
6.2987€- 10
T 0.

1.6TT1E~10-

1.5408£-01

1.5193F-190

17.9977€-01
2.5461E-12
1.8331F-11

" 4,6148E-02

6.8566‘-?7
0.

USl = 9.00E+03 H/SEC

E = .05

2.95T45+02
1.1253E401° °
T2.4151E401
. 1.7785%¢01
3.1920E+00
1.2499E400
1.0880€¢00
6.3213E-01"
1.6120E+00

MOLF FRACTIONS

1.8401E-10
- 1.6180€-01 -
C1.&TE5E=10
.7 11.9224€-01

| 2.6496E-12" 1 ';
C-.1.9206E-11
- 4.5955€-02 ;. -

'9.19515 -27

0. EEEEE

REFL‘CTED SHOCK

4 .6436€+02
1.2282E+01

+3.3193E+01

2.1961E+01
3.4155€E+00

I-1.2848E+00

1.1391€400
8.3382€-01
1.4648E+00

. 1.3922€-09,

2.4423€~-01
- 142704E- 09

. 7.1187€-01

3,0539E-11

© 1.5234E-10

. 4.3894€-02
*5.5901E-25

1.122%5€-85%

p __-12:»kN/rp2

. MOVING SHOCK ,
7.&283E»01,

s 2.00E+403 N/SO-M.
= 95 > .

LSl
“XMF

STANDING SHOCK

'9.6570E+00 " "

%, 2T32€ +02
'1.2278E+01

0412E+01

20226 7F+01

‘3,4215€ 400
1.2936E+00

T 1.1444E+00

© 7.35T0E¢00 "
‘1.3381E+01
i '2.B985E¢00
. 1.2526E+00
’ '1.0455E+00
ME , . 843207E-01
U, 7 '6.T107F+00 .
SPECIES
E- . 4.6305F-12
M- 8.7056E-02.
He - 4,32006-12"
H2 . 8.6512€-01
M- 2.0296F-14
H2+ . [ 3.30856-13
HE .7 . | 4.7824€-02 "
HES . 8.4456E-31°
HE++ . 0.

Pl = 2.00E+03 N/SQ-Me

XH2 = .95

MOVING SHOCK

8.3317€-01

1.ogsoc~.y/;§c

1.6256€+00

1. 4834E-39
2.5234E-01

. MOLE FRACTIONS,

© 1.3601€-09

7.0397€-01

3,1092E<11
1.54426-10"
4.36926-02"
9,02306-25
1.61176-88 "

3

REFLECTED SHOCK
6244216402
. 1.3287F+01
" Y 4.0201E+01
2 -3.7006E +01
3,6650F+00
1.3325€+00
1.2060€+00
8.3822€-01
1.4985€+00

e

7.8496E-29
3.4166E~01
7.2268E~09
* "6.1688E-01
. 2.3016E-10
8,5291F-10
4,1659€-02
4.2TT7E-23
© 1.1602E-79

USL = L.10E+04 M/SEC
XM

E = .0

,,

STANDING SHOCK REFLECTED SHOCK

5:9427€+02

1.32568401
" 3.7029E+01

*N2,18726-10
- 8.1896E-10";

P .. '9/10T6E+01
T . 1.0349E401
REA T T 8.1666E+00
H T 1.6034E+01
A " 3,0345€+00
S T . 1.2B&TE+00°
7, T . 1.0T76E+00
GAME . ‘8,2569E-01 _
U D "T.4986E+09
SPECIES
E- . 3.5604E-11
H. . " 1.4407€-01"
He ~ . 3.33R2E-11"
M2 7 8.0953E-01
H- 7 2,1604E-13°
H2e 2.43796-12
HE © - 4.6398E-02
HE+ - 5.81386-29 '

HE ¢+, T 0.

2.T222€E+01
3,666KE+00

1.3402€¢00
1.2107€¢00

8.3771€-01

'1.6553E400

7.8499E-09
.3, kBOS‘—Ol
7.2497€-09'

e

_MOLE FRACTIONS —=---

6.10656-01

" 4.1299E-02"

4.1275€-23

1.8314E-82. -

8.7083E¢02

1.4298€+01
. 4.T44BE+01
3,2677E+01
©"3.9386E+00
"1.3834E+00
“"1.2836E+00
L 8.4524€-01
, 1.5563€+00

3.4008€-08
4.4194E-01
3,1607€-08
5.1910€-01
. 1.26436E-09
3.6439E-09
© . 3.8951E-02
1.3893€F-21
l.b!SZg-?G
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Pl = 2.00E¢03 N/SQ-M,

XH2 =

P
T

RHO.
H
A
S
4

1

GAME
u

SPECIES

€~
L]

He .
H2 -, "
H~

H2¢

HE
HE +
HE## ~

I

Pl = 2,006+403 N/SQO-M.

XH2 =

SPECIES

E-

- H
H+
H2
M-
H2+
HE
HE +
HE ¢+ ¢

110-

«95

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.0949E+02
1.0961F+01
8.9523E+00
1.8937E+0)
3.1745E+00
1.3227€+00
1.1159€+00
8.2391£-01
8.2790E+03

1.715%E=~10

2.0775E-01

1.6152E-10

T.4T44E-01

1.3341E-12

1.1357€6-11

4.4806E-02

1.60296-27
. 0.

«95

usl =
XHE = .05

T.9451E +02
1,4213€+01
4.3486E+01
3,2664E+01
.3.9279E400
1.3892E+00
1.2855€+00,
B.4643E-01
1.7064£+00

. 3.1650€-08
4.4417E-01
2.9476E-08
5.1693E-01

. '3.2650€-09
| _"3.B896E-02
T 1.0448E~-21
1.8112E-T6

.1.0936E-09 _

TABLE 1. - Continued

"1.20E+04 M/SEC

1.1623€+03
1.5333€+01
5.4358E¢01
3.8921£+01
4.2375€+00
1.4369E+00
1.3705E+00

. B.S44BE-D1 .
1.6308E+00

1.2349€-07
5.40T1E-01
1.15976-07
4.2280€-01

. 503043E-09

1.2824£~08
3.6482€-02

pl-ZkN/m2

<05

Pl = 2.00E+03 N/SQ-M. US1 = 1.40E+04 M/SEC
5 X =

XH2 = .9 HE

MOVING SHOCK STANDING SHOCK

REFLECTED SHOCK
1.8233E+03
1.7668E+01
6.5T6TE+OL
5.3241E401
4.9462E+00
1.5501E+00
1.5691E+00
B.82456E-01
1.8403E+00

1.2871E-06
7.2540E-01
1.2368E-06
2.42713€-01
© 6.4691€-08
1.1496€-07
3,1865€-02
7.7110€-18

e 1.5119€+02 1.2922E+03
T 1.2057€+01 1.6193E401
‘RHO 1.0377€+01 5.4754E+01
W~ 245493E401 4.4951E+01
A ©  3,4T703E+00. 4.5153E+400
s © 1.4004E+00 - 1.4931E+00
1 1.20856400 : 1.4575E+00
GAME- 8.2652€-01 8.6388E-01
v 9.8240E+00 1.8643E+00
SPECIES — —=———m——=—mm MOLE FRACTIONS ——————————=
£~ - 1.8804E-09. -.3.3028E-07
M 3.4503F-01 6.2778E-01
H+ . 1.7854E~09 3.1369E-07
H2 6.13596-01 . 3.37926-01
H- 2.0821E-11. 1.47126-08
W2+ . 1.15826-10 3,13056-08
HE 4.1374E-02 3.4306E-02
HE+ 3.90656-25 2.69756-19

2.9006€-20 .

1.4992€-T1

US1 = 1.30E+04 M/SEC

XHE = .05

MOVING SHOCK STANDENG SHOCK REFLECTED SHOCK

1.2958E+02
1.1524€401
9.6961E+00
2.2091E+01
3.31956400
1.3607E+00

" 1.1597E+00 _

8.2450€-01
9.0571E40)

6.2564E-10
2.7540F-01
5.9158F-10
6.8148F-01
5.9264E-12
3.9981F-11
4.3115F-02
3.17086-26

T 2.42956-92"

1.0287E+03

1.5184E+01 .

4.9516E¢C1
T'3.8589€+01

4,2099E400

1.4404E +00
1.3682F+00

8.5308£-01
. LJT759F+00

MOLE FRACTIONS

1.0841E-07

5,382¢€-01
1.0194€-37
4.2519€-01
4.,3573€-39
1.0829c-08
. 3.6543F-02
© . 1.9756E-20

T 4.6976E-T72

1.4610€+03
1.6439E+01
6.0613E+01
4.5781F+01
4.5699E+00

. 1.492TE+00

1.4663E+00
8.6665E-01
1.72415400

©.0671E~-07

6.3598E-01

3.8625E-07
3.2992F-01
1.94455-08
3,9905E-08
3.4101F-02
4.88T7€-19
5.3990F-¢7

HE ¢+ 1.1624E-88 1.29&7E-67

6.5354E-63

Pl = 2.00E403 N/SQ-M, USl = 1.50£+04 M/SEC

XH2 = .95 XHE = .05

MOVING SHOCK STANDING SHNCK

REFLECTED SHOCK
2.2324E+03
1.9145E+01
6.9516E+01
€.1384E+01
5.3945E 400
1.6087E+00
1.6TT4E+00
9.0618E-01
1.9848E +00

4.2509E-06
B8.0764€-01
4.1442€-0¢
1.6255E-01
2.1020E-07
3,2700€-07
2.9809E-02

P 1.7446€402 1.5842F 403
Y 1.2574E+01 1.7289€+01
RHO 1.0993€+01 5.9021F +01
H o 2.9145€+01 . 5.1778£401
A 3.6282E+00 | 4.8541E+00
s 1.4419€490 1.5469€400
[ 1.2620E+00 1.5525E+00
GAME 8.2955€-01 8.7786E-01
u . 1.0%88E+01 1.9756E+00
'SPECIFS  ~=—mmm——m——me MOLE FRACTIONS ~—————=me-w=m
£~ 4.9534E-09 9.6199E-07
H 4.1525F-01 7.1171€-01
He - 4.72275-29 9.2344E-C7
H2 5.4513F~01 2.56CBE-01
H- 6.2133F-11 4.5052E-C8
H2+ 2.9289E-10 8.3644E-08
HE . 3.9619F-02 3.2207€-02
HEY L 3.55T1E-24 - 3.5419E-18

HE s+ 3.1831¢~85 1.0847€-63

1.4153E-16
1.4809E-57



Pl = 2.00E+03 N/SO-M,
XH2 = .95
-1 MOVING SHOCK
» 1.9926E402
T 1.3985E+31
RHN 1.1537E+01L
Y ¢ 3,3047F+21
[ 3.7942E+400
S 1.4848€¢00
z 1.3201€+00
GAME 8.3344E-01
u 1.1347€+01
SPECIES  ———m=meom——e
E~ 1.1890€-08
H 4,84915-01
He 1.1384E-08
H2 4,7721-01
H~ 1.64606-10
H2e 6,7054E~-10
HE 3.7877€-02
HE+ 2.6486£-23
HE+s 4.8766E-82
Pl = 2,00E+03 N/SO-M.
-XHZ = .95
MOVING SHOCK
[ 2.2564E+02
T 1.3600E+01
RHO 1.2003E+0L
u 1. 7199E+01
a 3,9695E+00
3 1.5292E+00
z 1.3823€+00
GAME 8.3816E-01
[V} 1.2101€+01
SPECIES  —==m———mmemm
E- 2.67626-08
H £314E-01
He 2.5734E-08
H2 4.1068E~01
He 3.9955€-10
H2+ 1.4269€-09
HE 3.6171E-02
HE + 1. 7284€-22
HE ¢+ 4,2826E£-79

ust =
XHE = .05

STARDING SHOCK
1.8992E+03
1.8542F+01
6.2046E+01
5.9G44E4+01
5.2405E+00C
1.6012E+400
1.6508F+00
8.9721E-01
2.1125E+00

MOLE FRACTICNS

2.8089€-0¢
T7.8847E-01
2.7253E-06
1.8124€£-01
1.3099€-07
2.1460E-07
3.0288E-02
4.7062€-17
2.17118-59

us1
XHE

.0

STANDING SHOCK
2.2291F+03
2.0087E+01
6.3465E+01
6.572TE+01
5.7063E+00
1.65526400
1.74865+00
9.2706E-01
2.2912E+00

MOLE FRACTIONS

8.8229€-06
8.5622E-01
8.6485E-06
1.1517€-01
3.8100€-07
5.5541E-07
2.8594E-02
T7.3955€~16
4.6177E-55

TABLE I. -

1.,60E+04 M/SFC

REFLECTED SHOCK
2.6916E+03
2.11575+01
T.1215E+01
T.0382E 421
5.9852F+00
1.6685E+J)
1.7864E+00
9.4781F-01
2.1919€E+00

1.6849€-05
8.8040F-01
1.6579E-05
9.1580E-02
7.3661E~-07
1.0063E-06
2.7989£-02
4,017BE-15
3.66518-52

1.70€E+04 M/SEC

REFLECTED SHOCK
3.2111€+03
2.4497E+01
6.967TTE+01
8.0565E+01

_6.8971E00
1.7284E+00

1.8813E+00
1.0322€+00
2.5168£400

1.0349€-04
- 94.3658E-01
1.0283E-04
3.6632E-02
3.3022E-06
3.9636E-06
2.6578E-02
3.40649€E-13
2.5309E-45

|

-ZkNIm2

Continued

Pl = 2.,00E+03 N/SQO-M.
XH2 = .95
MOVING SHOCK
4 2.5356F+«02 -
A 1.4130€+01
RHN 1.2388E+01
H 4.1601E+01
a 4.1560E¢00
S 1.5748E+035
z 1.4485E+00
GAME A.4387E-01
u 1.2849E€+01
SPFCIFS. ~——=-=—=—-e—e
E- 5.7794E-0R
H o 6.1926€-01
He . 5.5824€£-08
H2 3.46226-01
H- 9.1352¢-10
H2+ 2.8802€~09
HE - 3.4518£-02
HE+ 1.0437c-21
HE »¢ 2.14556-76
Pl = 2,00E+03 N/SO-M,
XHZ = .95
MOVING SHOCK
P 2.8298E+02
T 1.4690E+01
RHO 1.2688€ +01
H 4.6251€¢01
A 4.3563E¢00
S 1.6213E¢00
z 1.5183E+00
GAME - 8.5088E-01
U 1.3591E+01
SPECIES  ~==—m=m=—m———
£~ _ 1.2235€-07
H © 6.82T1E-01
He . L.1872E-07
H2 _ 2.8436E-01
W= 1.9895€-09
H2+ 5.6133E-09
HE 3.29326-02
HE ¢ 6.16477€~21
HE 4+

3.93G94E-74

Usl = 1.80F+06 M/SEC

XHE = .05

STAND[NG SHOCK
2.5612E+0)
2.2210€4+01
6.2758E+01
7.4781E+01
6.321TE+00
‘1L TOTSE+0D
1.8375€+00
9,79236-01
2.5387€+00

- MOLE FRACTIONS

3.3528€-05
9.1148E-01
3.3167E-05
6.1236E-02
-1.1993€-06
1.5599€-06
2.7210£-92
1.9264E-14
1.233SE-50

REFLECTED SHOCK
3.8134£4+23
3.0573E+01

- 6,4524E+01
9.2553€+01
8.,0900E+00
1.7865F4+00
1.9331€+00
1.1074E+J0
3.0557E+00

1.07026-03
9.6216E-01
1.06816-03
9.7959E-03
1.8909E-05
2.0993€-05
2.5865E-02
1.0573¢-10
%.57B6E-36

US1 = 1.90E+0% M/SEC

XHE = . .05

STANDING SHOCK
2.8744€+03
2.5430E+01 :
5.9422E+01
"8.3119€+01
7. 1668E+00
1. 7564F+00
1.9022€+00
1.0618E+00
2,9033€+00

b

MOLE FRACTICNS

1.70856-04
9.4006€-01
1.7010€-04
2.5302€-02
4.3064E-06
5.0569E-06
2.6286€E-02
1.0461€-12
2. 3046E-43

REFLECYED SHUCK
4.4500€+03
..3.7509E+01
6.06TTE+OL
1.0531E+02
8.7655E+00
1.834TE+00
1.9552€+00
1.047TE+00
3.5938E+00

6.2625€-03
9.5825€-01
6.2530E-03 °
3.5184€-03
6.4687E-05
7.64121€-05
2.55736-02
8.0309€-09
2.8465E-29

111
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Pl = 2.00£¢03 N/SQ-M,

XH2 =

MNP I X~V

GAME

SPECIES

E-

Pl = 2.00E+03 N/SQ-M,

XH2Z =

SPECIES

£~
H
He
H2
H-
H2+
HE
HE +
HE ¢+

112

.95

MOVING SHOCK

3.1388€E+02

1.5298E+01
1.2895E+01
5.1150€+01
4.5T47E+00
1.6687E+00
1.5911E+00
8.5981E-31
1.4325€+01 .

_________ ~— MOLE FRACTIONS

2.5979¢-07
T.4298E-01
2.5329€-07
2.2559E-01
4.2554E-09
1.0748E-~08
3.1425E€-902
3.7302€-20
3.0058E-71

9%

TABLE 1. - Continyed

USL = 2.00€E+04 M/SEC

XHE = .05

STANDING SHOCK REFLECTED SHOCK

3.1524E+03
2.9943E401
5.4439E+01
9.1657E+01
8.0159E+00
1.8001E+00
1.9339E+00
1.1096€+00
3.3984E+00

9.5733¢E-04
9.6295E-01
9.5564E-04
9.2564E-03
1.5040€-05
1.6735€-05
2.5854E-02
7.0504€E-11
8.9608E-137

5.0649E403
4.3085E+01
5.9380E+01
1.1782€¢02.
9.1500€ +00
1.8748E+00
1.9797E+00
9.8154E-01
3.9634E+00

1.71118-02
9.3833E-01
1.7083€~-02
1.9432E-03
1.2592€-04
1.5422E-04
2.5256E-02
9.5947E-08
2.1989E-25

USl = 2.10E+04 M/SEC

XHE

MOVING SHOCK STANDING $HOCK REFLECTED SHOCK

3.4617E+02
1.5985F+01
1.2997€+01
5.6295E+01
4.8190E+00
1.7165€E+00
1.6660E+0C
8.7T161E-01
1.5052£401

5.67526-07
7.9955£-01
5.56925-07

1. 7043F=-01 |

9,1044E-29
* 2.0607E-08
3.,0011F=)2
2.4152E-19
2.9968F-%8

3.4158E+03
3.4910E+01
5.0187E+01
1.3051€4+02
B.5465E+00
1.8386E£400
1.94STE+00
1.0732E+00
3.8934E+00

5.6499E+03
4.7623€401
5.9272E+01~
1.3030E¢02
9.4830E +00
1.9105E+00
2.0100E+00
9.4340€-01
4.2273£+00

MOLE FRACTICONS =v——em——mem

3.8B49E-C3
9.62505-01
3.8801€-03
4,.0109E-03
3.9228E-05
4.4029E-C5
. 2.5645€-92
2.1393€-09
1.9676F-31

3.1629€-02
9.1357£-901
3.1372e-02

1.3307F-03

1.8489€-04
2.4139€-04
2.4875%-02
4.4153E-07

5.4604E-23

P =2 kNlm2

Pl
XH2

P
T
RHO
H
A
s
1

GAME
u

SPECIES

E-
H

H+
H2
He .
H2+
HE
HE+
HE++

Pl = 2,00E¢03 N/SQ-M,

XH2 =

SPECIES

E-
H

He
H2
H-
H2+
HE
HE+
HE++

= 2.0?6003 N/SQ-H.

MOVING SHOCK
3.7977€402
1.6811E+01
1.2971E+01

- 6.16B5E+01
5.1043E¢00
1.7644E+00
1.7417E+00
8.8985€-01

T 1.5766E+01

ust = 2.225004 M/SEC

XHE = .0

STANDING SHOCK
3.6725€+03
3.9458E+01
4.7346E+01
1.0978E+02
8.8664E¢00
1.8737E+00
1.9658E¢00
1.0135€E+00
4.3153E+00

REFLECTED SHOCK
6.1839E+03
5.0972E+01
5. 9344E+01
1.4281€+02
9.7983E+00
1.9444E400
2.0443E¢00
9.2134€-01
4.4181E+00

| ememeeeeeoao  MOLE FRACTIONS =———— e

1.3286E-06
8.5169E-01
1.3080F-06
1.1960E-01
2.0106E-08

4.0643E-08

. 2.8708E-02
1.8512E~18

4.0633E-65 |

«95

1.0344E-02
9.5152€-01
1.0332€-02
2.2111£-03
T.4240E-05
8.6861€-05
2.5435€6-02

2.3265E-08 .

1.1087€-27

4.7472£-02
8.7912€-01
4.7381€-02
1.0034E-03
2.3555E~04
3.2538E-04
2.4457€-02
1.2702E-06
2.4966E-21

USt = 2.30E+04 M/SEC

XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHDCK

4.1444E402
1.7884E+01
1.27€8E+01
6.7315E+01
5.4648E+00
1.8117€+00
1.8149E+00
- 9.2009E-01
1.6461£+01

e ——le MOLE FRACTIONS

3.6013F-06
8.9803E-01
3.5632F-06
T.44148-02
4.8614E-08

8.6481E-08.

2, 7549F <02
2.10376-17
4.6318E-61

3.9139€+03
. 4.3355E+01
4,5428E+01
1.1952E+02
9.1327€+00
1.9073€E+00
1.9872€+00
9.6809€-01
4.6203E400

2.0311E-02
9.3255€-01
. 2.0285€6-02
1.4410E-03
1.1253E-04
T 1.3839€-04
2.5161€-02
1.2145€-07
4.1747€E-25

6.6228E+403
5.3952£+01
5.8986E+01
1.5528E+02
1.0095E+01
1.9776E +00
2.0810E+00
9. 0768€-01
4.5451E+00

6.4160£-02
8.4631€-01
6.4033E-02
T7.9258E-04
2.7505E-04
3.9906E-04
2.4024E-02
2.7849€E-06
4.2578E-20



TABLE 1. - Continued

p - 2 KN/ m?
Pl = 2,00€+#33 N/SO-M, USLl = 2.40E+04 M/SEC Pl = 2.00E+03 N/SQO-M. US1 = 2.60E+04 M/SEC
XH2 = .95 XME = .05 XH2 = .95 XHE = .05
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCKX STANDING SHOCK REFLECTED SHOCK

P 4.49T4E+ 92 4,0922E403 ' 6.8985F¢03 » S.1961E+02 © 4,096954+03 6.7362E¢03

T 1.9450£+401 . 4.6628BE+401 5.6504E+01 T 2.546TE+01 S-1579E+01 6.0351€+01

RHO 1.2304E+J1 4.3583E401 5.7595F+01 RHO 1,0509E+01 -+ 3.8248E+01 5.0732€+01

L I 7.3173g+01 1.2962E+02 1.6TTTE+Q2 H . 8.5492E+31 1.5002€+02 . 1.9169E+02

A 5.9780E¢00 9.3B83F+00 1.0374E+01 A 7.4706E+00 9.8586F+00 1.0859E+01

S 1.85T6E+00 1.9408E+00 2.0116E+00 s 1.9386FE+00 2.0111E+00 2.0836E+0)

14 1.8792E+00 2.0137F¢00 ' 241198E+00 )4 1.9416€+00 2.0767E+00 2.2001E+00

GAME . 9.7T7T2E~0Y 9.3873F-01 © 8.9857€~01 GAME . 1.1287€+00 9.0738€E-01 8.8807E-01

u 1.7122F+01 4.8263E+00 4.5468€400 u . 1l.8266E#01 | 5.0127E+00 4.T454E+00

SPECIES  ~———~—====-~ MOLE FRACTIONS ——===---=-=~ SPECIES  ———-m--m—-—— MOLE FRACTIONS —=—=——=~o=—m
E- . 1.2782€-05 3.2B4TE-02 B8.1185€-02 E~ " 4,12256~04 6.1856E-02 1.1460E-01
H 9.3569E-01 - . "9.0815€-01 : 8.1281E-01 H . - . 9.6870£-01 . B.5124E-01 7.4707E-01
He 1. 2T06E-0% 3.2804E-02 - . B.1025E-C2 He . 4.1191E~04 . 6.1779€E-02 . 1.1439E-01
w2 ' 3,7682E-02 | 1.0315E-03 6.3562F-04 H2 . 4,T7201E-03 S5.9394E-06 4.0T746E-04
- . 1.3818E-07 1.4720€-04 3.01596-04 H- *1.9095€E-06 1.8976E-04 - 3.1109E-04
H2+ "2.1426E£-07 1.8994E-04 " 4,5668E-04 M2+ 2.2484E~06 2.6492E-04 5.0274E-064
HE 2.66J7€E-22 2.4833€-02 2.3582E-32 HE 2.57528~02 2.4075€-02 2.2T14E-02
HE + &4, T125E-16 3.9640E~07 5.1593E-06 HE ¢ 2.4812F~12 1.8583E-06 1.2428BE-05
HE+» 4.2375E-56 2.9106E-23 - 3,9055E~19 HE ¢+ 1.1758F~42 7.0811E-21 B.6367E-18

Pl = 2,00F+03 N/SO-M, USI = 2,50E+04 M/SEC Pl = 2,006403 N/SO-M, US]l = 2,.70E+04 M/SEC

XHZ = .95 XHE = .05 XH2 = .95 XHE = ,05

MOVING SHOCK ~ STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 4.8488E+02 : 4.1443E403 6.9131F+03 P ' 5.5563E+02 4. 0857E+03 6.6178E+03

T 2.1943€+01 4.9331E+01 5.8609€+01 A 2.9369E+01 5.3633E+01 6.2019€+01

RHO 1.1493E+01 4.1103E+01 5.4618E+01 RHN 9. TO21E+00 3.6067E+01 4.7588E+0!

L] 7.9237E¢01 1.3982E+02 1.7992E+02 4 . 9.1979€+01 1.6064E+02 2.03B4F +02

A .. 6.T253E+00 9.6306E+00 1.0628E+01 A 1.9420E¢00 1.0090€+01 1.1094€¢01

S 1.9023E+20 1.9756E400 2.04T2E+00 S 1.9722E+00 2+ 0456E+00 . 241193E+00

z 1.9227€+00 2.0439E+00 2.15956E+00 14 1.9500€¢00 2.1121E+00 2.2%23€+00

GAMFE 1.0721E+00 9.1987€E-01 8.9235F-01 GAME 1.1014€E+00 8.9875€-01 8.8503F-01

u 1.T7724F+01 4,94088E+00 4.7175E4+00 U 1.8811E+01 5.0559E+00 %.8107F +00

. —~

SPECIES  =——=——-mo——o MOLE FRACTIONS —=-c-emme——a SPECIES  —=————=wmo—o MOLE FRACTIONS v—=~—wm—e———
E- " 6.7187E-0% L4.5941E-02 - 9.8066E-02 €= ) 1.8786E-03 T.7529€-02 1.3121€-01
H. K 9.5961E~01 8.8054E-01 ., 7T.7959€-01 H. | 9.6872£-01 . B.2040E-01 T.1436E-01
He €. 7023€E-05 4.6881E-02 9.7880€-02 He . 1.8780E-03 T.7436E~02 1.3099€-01
H2 1.4249€-02 T.7231E-04 S.0910E-06 H2 ' 1.8706£-03" 4.7042€E~04 3,3013E-04
H- 5.0167E-07 1.7313E-04 3.1245E-04 H- 5.59081€-06 2.0246E-04 3.0716E-04
H2+ - 6.466135-07 2.3306E-04 . 4,9025€-04 H2+ - 6.2561€-06 .2.9242€-04 5.1060E-04
HE ! 2.5005F-02 2.4462E-02 2:3144F-02 HE - 2.56418-02 2.3669€-02 2.2281€-02
HE+ 2.8190E-14 9.4994€-07 8,3885E-06 HE+ 1.0355€-10 3.2646E-06 1.7722€-05
HE ¢+ 9.8325€E-50 6.5648€-22 2.1880E-18 HE ++ 9.6103€-37 5.2162€-20 2.9906E-17
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TABLE 1. - Continued

P =2 KN/ m?
Pl = 2.00E#+03 N/SO-M, USl = 2,B0E¢04 M/SEC P1 = 2,00E¢03 N/SO-M, UsSl = 3,00E¢06 M/SEC
XH2 = .95 XHE = [0S XK2 = ,95 XHE = .05
MOVING SHDCK STANDING SHOCK REFLECTED SHDCK MOVING SHOCK STANDING SMOCK REFLECTED SHOCK
4 5.9344E+02 4.1643E+03 6.6542€+03 P 6.TT10€+02 4.5955€+03 T.1972E+03
T 3.3011€+01 5.5612E+01 6.3738E+01 T 3.8835¢€+01 5.9604€¢01 6,T550€¢01
RHO 9.1760E+00 3.4831E+01 4.5664E+01 RHO 8.T575E+00 3.4533E¢01 . 8.4T43E¢01
H 9.8716E+0L 1.7181€+02 2.1668E+402 H 1.1304€+02 1.9642€402 2.4543E402
[ 8.1981E+00 1.0331€+01 1.1343€+01 a 8.5617€E+00 1.0855€+01 1.1902E+01
s 2.0023E+00 2.0782€+00 2.1533E+00 s 2.0566E+00 . . 2.1398E+00 2.2184E+00
z 1.9591€+00 2.1499€+00 2,2862E+400 1 1.9909€+00 2.2327€+00 2.3813E+00
GAME 1.0392E+00 8.9274F~01 8,8291€-01 GAME 9.4808E-01 08.8540E-01 8.806BE-01
u 1.9375E+01 5.0926E+00 4.8663E+00 v 2.0638E+01 5.2196E+00 5.0171E¢00
SPECIES ~e—e———~~~ew MOLE FRACYIONS ~v———eweeeva SPECIES —==———o=w-w= MOLE FRACTIONS =~--———e==-
E- 5.6318E-03 9.3677TE-02 1.4787E-01 E- 2.1000£-02 . 1.2726E-01 1.8186E-01
H 9.6223E-01 7.8858€E-1 6.8154E-01 H 9.3241E-01 T.2236€-01 6.1453€-01
Hé 5.63056-03 9.3566E~02 1.4763E-01 He 2.0995¢~02 1.2710€E-01 1.8156E-01
H2 9.5789F-04 3.8417E-04 2. T249E-04 H2 | 4.2402E-04 2.7249E-04 1.9229€-04
H- 1.19176£-0% 2.1614E-04. 3.0460E-06 H- 2.867T1E-05 2.3695E-04 3,0344E-04
H2+ 1.3267€~05 3.1969E-04 5.2122E-06 H2e 3.3346E-05 3.7834E-04 5.5329€-04
HE 2.5522F-02 2,3252€~-02 2.1845€-02 HE 2.5114E-02 2.2382€-02 2.0949€-02
HE+ 1.5353€-09 5.3597€-06 2.64825€E-05 HE ¢ 4. 00T6F-08 1.28¢1€-05 4.8006E-05
HE+ s 1.5989€£-32 3.0750E-19 9.8857€-17 HE ¢+ 2.0662E-27 7.3866E-18 1.0699E-15
Pl = 2.00F403 N/7SO-M. USL = 2,90E¢04 M/SEC Pl = 2,00F+03 N/SQ-M. US1l = 3.20E¢06 M/SEC
XH2 = ,9% XHF = 0% A2 = ,95 XHE = ,08
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED S$HOCK
P 6.3403E+02 4.3395E+02 6.,8612F¢03 P T.7028€+02 5.2694E403 B.1455E+23
T 3.6159F+01 5.T600E+01 6.5588€+01 T . 4.3189€+01 6.3618E+01 T.1722€+01
RHD 8.8883E+00 3.4399€+01 4.4848F+01 RHD B8.7519€+00 . 3.5652€+01 4.5T1T€+01
H 1.0574F+22 1.8375€+02 2.3058F¢02 H 1.2848€+02 2.2372€¢02 2.7780E +02
4 8.3819E+G0 1.0587F+01 ) 1.1613€+01 A B.9434%+00 1.1417€+01 1.2527€+01
S 2.0302E+J) 2.1095F+00 2.1862€8+00 S 2.1073E+23 2.1992E+30 2.2821F+00
1 197278400 2.1901F+00 2.3326E400 t 2.0378¢€+00 2.3232E+00 2.4842€+00
GAME 9.8492€-01 8.8R45E~01 8.8149F-01 GAME 9.0878€-01 8.8187€E-01 8.8069€~01
v 1.9989€+01 5.1577F+00 ©.9357F+00 u 2.2014E¢01 . 5.4079E+00 5.2081E+00
SPECIES  —====—==w-=— MOLE FRACVICNS =-~=-——-we~=- SPECIES  =w————--——-- MOLE FRACTIONS =~-——om=saon
€£- 1.2137F-02 1.1032&-01 1.6478F~01 E- 4.3426E-02 1.6129E-01 2.1577E-01
H 9.4974C-01 7.5577¢-01 6.4820E-01 H 8.8826F-01 6.5523E-01 5.4770€~01
H# 1.2135€-22 1.1019€E-01 1.6452€-01 He 4.364156-02 1.6108E~01 2.1539E-01
H2 5.9795€-04 3.2099€-C4 2,2810F-06 H2 2.6189€E-04 2.0088F-04 1.3721E-04
LB 1.99737-05 2.25798-94 3,I392E-04 H=- L.5853F-05 2.5645E-04 2.9858E~-04
H2+ 2.2643F-05 2.4854E-04 5.3641€~04 HZe 5.86075E-0% 4.3668E-04 5.82T4E-04
HE . 2.534LE-02 2,28218-02 2.1601F-22 HE 2.4535€6-02 2.1694F-02 2.0037E-02
HE+ 1.0211€-08 B.6430E-05 3.4619€-05 HE + 2.56276-07 2.7363E-05 8.9981£-05
HE+s 1.48376-29 1.5930E-18 3.2¢82%-16 HF ¢+ L.Ti57€E-24 1.1792€E-16 1.9616E-14
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Pl = 2.00E+03 N/SO-4,
- 95

XH2 =

SPECIES

E_
H
H¢
H2
H=
“H2#¥
HE
HE +
HE++

TABLE |. - Continued

US1 = 3,40E+04 M/SEC

XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SMOCK

8.T7132E+32
4.6728E+01
8.9023E+30

T 1+44498E+02

9.3363€+00
2.1566E+00
2.0947E+00
B8.9114E-01
2+344QE+01

6.9323€-02
8.37186-31
6.9304E-02
1.8491£-04
€.0570£-05
7.8356£-05
2.3869E-02
8.905TE-G7
1.6079F-22

Pl = 2,00F+03 N/SQ-M,
5

XH2 =

HO

NP L0409

GAME

SPECIES

E-

H
He
H2
H-
H2¢
HE
HE +
HE ¢ ¢

€.1049E¢03
6.7644€+01
"3.7300E+01
2.5333%+402
1.2006E+01
2,2582€+00
2.4195€+00
8.8076E-21
5.604T€E+00

MOLE FRACTIONS

1.9469E-01
5.8933F-01
1.9442E-01
1.4921E-9¢6
2.6307E-04
%.8053E~ 04
2.06126-02
S.3225E-05
1.3686E-15

9.3428€¢03
7.6155€+01
4+ T313F«01
3.1314€+02
1.3204€+01
2,3457E+00
2.5930€+00
8.8291F-01
5.4299€+00

2.4866E-01
4.8289£-01
2.4819€-01
9.6341F-35
2,8450€-06
5.95464E-04
1.9120€-02
1.5291E-06
9.3113E-14

USLl = 3.60E+04 M/SEC

XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED $SHOCK

9. T954E+02
4.9801E+01
9.1127E+00
1.6251E+02
9. 7395E+00
2.2056€+00
2.1585E+00
8.824TE-01
2.4891€+01

9.6812£-02
7.8293€-01
9.6784E-02
1.3874E-04
T«2856€-05
9.8913€-05
2.31626-02
2.2658E~06
4.9191€-21

T.J626E+03
7.1715€+01
3.9075E+01
2.8501F+02
1.2623€+01
2,3172E+00
2.5203E+00
8.8158€-01
5.8199€+00

MOLE FRACTIONS

2,2691F-01
5.2580E-01
2.,2657€-01
1.0969€-04
2.6146E-04
5.1033E-04
1.9742€-02
9.7080£-05
1.2523E~14

1.0731€¢04
8.,0886E+01
4.9019F+01
3.5126E+02
1.3940E+01
2.4096E+00
2.7066F 00
8.8760E-01
5.682T€+00

2.8019€-01
4.2084F~-01
2.7958E-01
6.5330€~35
2.6043€E-04
5.8508E-04
1.8186€~02
2.8770E-04
T.43356~13

P - 2kN/m?

Pl = 2,00E¢33 N/SQ-M.

XH2

P
T
RHO

H
A
S
14

GAME
u

SPECIES

E-
H
He
H2
H-
H2¢
HE
HE ¢
HE ¢+

Pl
XH2

SPECIES

E-
H
He
H2
H-
H2e
HE
HE ¢
HE ¢+

.
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MOVING SHOCK
1.0944E+03
5.2589E+01
9.3429€+03
1.8105E+02
1.0143E+01
2.2548E+00
2.2277E+00
8.7812E-01
2.56353E+01

1.2489E-01
T.2750€-01
1.26485€-01
1.0718E-04
8.2361€-05
1. 1702E-04
2.2640€-02
4.8C32E-06
T.78706-22

= 2.00F+03 N/SQ-M,
5

MOVING SHOCK

1.2162€+03 9,2752E¢03
5.5198E¢01 8.0236E+01
9.5729E+00 4.2309E+01
2.0061€+02 3.5418€402
1.0550E+ 01 1.3961€+01
2.3043E+00 2.4357€+00
2.3016E+00 2.7323E+00
8.7616E-01 8.8913E-01
2.7819€+01 6.2989E +00
T MOLE FRACTIONS
1.52986-01 2.8688€-01
6,7206E-01 4.0772€-01
1.5293€-01 2.8631€-01
8.3904E-05 5.4862E~05
8.9088E-05 2.2969E-04
1.32196-04 S.1124E-04
2.1718€-02 1.8013E-02
9.0882E-06 2,87156-04
8.06306-19 6.6565E-13

US1l = 3.80F+06 M/SEC
0

XHE = .09

STANDING SHOCK

PEFLECTEN SHOCK

8.1281E+03 1.2286E+04
T.5895€¢01 8.6019E+01L
- 4.0801E+Q1" 5.0571€+01
3.1868F+02 3.9214E¢02
1.3273E+01 1.4749€¢01
2.3764E+00 2.4739E+00
2.6249€+00 2.82644E+00
8.8430F-01 8.9534E~-01
6.0385€+00 5.47T18F+00
MOLE FRACTIONS =-v==c=-~ -
2.5770€E-01 3.1019E-01
4.6514E-01 3.6192E-01
2.5726€-01 3.0937€-01
7.8853€-05 4.2995E-35
2.4997E-0¢4 2.2T784E-04
5.211EE-04 5.4956E-04
1.8879E-02 1.72028-02
1.6952€-04 $.0093E-04
9.4945E~14 5.6204E-12

USL = 4,00E+04 M/SEC

XHE = .0%

STANDING SHOCK

REFLECTED SHOCK
1.3996E+04
9.1718E«01
5.1802E¢01
4.3588E+02
1.5654E401
2.5385€+400
2.9458€E+00
9.0693E~-01
6.3075E¢00

3,3857E-01
3,0635€E-01
3,3740E-01
2.5323€-0%
1.8959E-04
4,9021€-04
1.6106E-02
8.6661E-04
4.1960E-11
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P1 = 2.00E¢03 N/SO-M,
XH2 = .95
MOVING SHOCK
3 1.3445E403
v 5.76G3E+01
RHO 9.7933E+00
H 2.2119€402
A 1.0965E+01
S 2.3543E+00
z 2.3795€+00
GAME 8.7572E-01
u 2.9291E+01
SPECIES  —==-==cceu--
E- 1.80726-01
H 6.17316-01
He 1.8066E-01
H2 6.5937€-05
He- 9.31306-05
H2+ 1.4411E-04
HE 2.0997€-02
HE+ .1.5782E-05
HE ¢4 6.2451E-18

PL = 2,00E¢03 N/SO-M.

XH2 = .95
MOVING SHOCK
P . 1.4TR6E+03
T 6.0120F+01
RHO 9.9936E200
H 2.42715€+02
A t.1387E+01
H " 2.4048E+00
4 2.4610E+00
GAME B.T7636E-01
v 3.0752E401
SPECIES  ===—-==coeoee
[ 2,0786F-01
H 5.£376E-01
Me 2.077Te-0G1
H2 | 5.1681g~-235
H- 9.4599¢-05
H2+ 1.5249% =34
HE 2.0291F~02
HE+ 2+.5993F-05
HE ¢+ 3.92988-17
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" TABLE I. - Continued -

gy s 2k/m

US1 = 4.20E+04 M/SEC’

XHE = .05

STANDING SHOCK
1.0501E+04
B.4843E+01
4.3548E+01
3,5156E¢02
1.4703E+01
2.4951E+00
2.8422E¢00
8.9649E-01
6.5913E+00

MOLE FRACTIONS

3.1443€-01
3.5358E-01
3.1368E-01
3.6561E-05
2.0268E-04
4.8135€E~04
1.7114E-02
&.7790E-04
4.2601€E-12

1.5863€+04
. 9.8230€+01
5.2602E401
4.B273E+02
1.6687€+01
2.6033E+00
3.0699E +00
9.2343E~01
6.6998E+00

REFLECTED SHOCK

3.6523E-01
2.5442€-01
3.6348E-01
1.3932E-05
1.4944E-04
4.1175€-04
1.4795€~02
1,4918E~03
3,2078E~-10

US1 = &.40E+06 M/SEC

XHE = .08

STANDING SHOCK
. 1.1776E+04
8.97B6E+01
4.440TE 0L
4.3052E+02
. 1.5537E+J1
2.5542E+00
2.9534E+00
9.0681€E-01
6.9253E+00

MOLE FRACTIONS

3.4020€-01
3.0309€-01
3.3915€-01
2.3133E-05
1.7151E-04
4.3372E-04
1.6145E-02
7. 8432F-04
2.5997E-11

REFLECTED SHOCK
1. 1866E+04
1.0592€+02

5.2780E+01

5.3276E+02
1.7898F +01
2.6686E+00
3.1959€+03
9.4638E-01
T7.16T79E+00

3.9017€-31
2.0631E-01}
3.8743€~01
6.,8119E-06
1.1119E-04
3.2124E-0%
1.3115e-02
2.5296£-03
2.5835E-09

AH2 =

p
T
RHO -
H
A
$
l

GAME
u

SPECIES

€~
H

He
H2
-
H2+
HE
HEe+
HEe

‘Pl = 2.00E+03 N/SO-M,
5

USl = 4,60E+04 M/SEC
XHE H

= L0

MOVING SHOCK ‘STANODING SHOCK REFLECTED SHOCK

1.6188€+03
6.2515€6+01

© 1.0LT71E«OL

2.6531€+02
1.1820€¢01
2.4558E+00
2.5458€+00
8.7790E-01
3.2205€e+01

2.3423E-01
5.1172€6-01
2.3412€-01
4.0208E-05
9.3696E-05
1.57256~04
1.9599€-02
4.1132€-~05
2,1233E-16

Pl = 2,00E403 N/SO-M.
-1

XH2 =

1.3087E+04
9.5201E+01
4.4854E+01
4.T108E+02
1.6390E+01
2.6126E+00
3.0649E+00
9.2067€-01
7.3081E+00

MOLE FRACTIONS

3.66156-01
2.5637€-01
3.6264E-01
1.3745E-05_
1.39063€<04
3.7278€-04
1.5041€~02
1.27276-03
1.5567E-10

2.0016E+04
L1.1505E+02
5.2450E401
5.8643E+02
1.9310€+01
2.731 7€+00
3.3170€+00
9.7709E-01
T.7331E+00

4.1236E-01
1.6409E-01
4,0816€-01
2.96 18E-06
7.9765E-05
2.3293€E-04
1.1027€-02
4.0463€-03
2.0756E~-08

USl = 4.80E+04 M/SEC

XHE = .0S

MCVING SHOCK STANDING SHOCK REFLECTED SHOCK

[
T .
RHD
H
A
S
4

GAME
u

SPECIFS

E-

H

He
H2
H-
H2+
HE
HE+
HE¢o

1.7652€+03
6.4913E+01 -
1,0326E+01 -
2.8887€+02
1.2267€+01
2.5072E+400
2.6335€+00
8.8027€-01
3.3656€+01

2.59736-01
4.6140£-01
2.5960€-01
3.0919£-95
9.0667E-05
1.5841E-04
1.8923£-02
6.32836-05
1.0286E-15

l.4415E+04
1.0124€+402
4£.4839E+01
5.1316E+02
"1.7371F+01
2.6T01E+00
3.1753E+09
9.3865E-01
7.7715E+00

MOLE FRACTINNS

3.8620E-01
2.1366E-01

'3,8397E-01
7.5871€-06
1.0801€-04
3,0429E-04
1.3716E-02
2.03056-23
‘9.,2654E-10

2.2347E+06
1.2662E402
5.1382E+01
6.4491E+02
2.1057€+01
2.7952€+00
3.4347€400
1.0195€¢00
8.460TE+00

4.3242€E-01
1.2646E-01
4.2636€E-01
1.0874E~06
5.5599E-05
1.5297E-04
8.5942E~03
5.9630E-03
1. 7660€-07



TABLE 1. - Continued

2
P =2 kN/m
Pl = 2.00E¢03 N/SO-My US1l = S.00E¢C& M/SEC Pl s 2.00E¢03 N/SO-M, US1 = 6,60F¢C4 M/SEC
XHZ = .95 . . XHE = .05 . . XH2 = .95 XHE = .05.
. .
MOVING SHACK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P. . . . 1.9183F+03 . - .1.5T72F+04 © 2.487TE+04 ° “2.2611€403 . 1.8378E+04 . 3.0411E+04

T L 6.T348E+O): <1.0815F +02 © 1.4134E402 T 7.2441E+400 1.2526E+02 1.8220€+02

RHO . . 1.0456E+01 . ,4.6618E4+01 © 4.ST16ESOL RHD ,  ° 1.0626E+01 4.2180E+01 4.5163E+01

H.. 3.1345E+02 5.5699€¢Q2 . - T.08T1F+«Q2 o 3.6555E+02 T 6.4B26E¢02 8.5239€+02

AL l.2731F%e01 1.86479E¢01 - ;.. 2.3143E+01 AT T 1.3724Ee01L 2.1143€401 2.7762E+01

S . © 245590E+00.. -+ 2,T266E¢00 ° 2.85695+00 S "2.6634E400 ° 2.8339E+00 2.9733£+00

.., 2.T243E+90 . 3.2831F+03 © 3.5402F+30 z . ' 2.9115E+00 3.4782€¢00 3.6959€+900

GAME 8.8350E~01 - 9.6165£-01 1.0704F+00. GAME “8.9299E-01 1.0260E+00 1.1446F +00

v 3.5114E+01 - 8.2R2TE+0C 9.3523£4+00 v 3.7987E€+01 . S«55T0E+00 1. 1644E+01

SPECIFS  =~——=——m=w=—= MOLE FRACTICNS ~--——m——eeoe SPECIES  ======---——- MOLE FRACTIONS ~—-——==-=-—--

E- 2.8431E-01 4.0628E-01 4.4928E-01 - Er . 3.3039g-31 4.3948E-01 4,7241€-31
H . 4.1292€-01 . 1.7519€-01 - . 9.5032€-02 N : 3.2211€-01 1.1280€-01 5.1771€-02
He . 2.84156-01 %.0298E-01 T 4.4163E-01 He 3,3011E-01 4.33186-01 4.6224F-01
H2 . 2.3404£-05 © 3.84526-06 - 3.3986E-07 H2 1.2556E-05 "7.6153E-07 2.5539E-08
He . +5783€~-05 8.0759€-05 .  .3.9420E-05 H- 7.15686-05 . 4,2518E-05 242323E-05
H2e - 1.5606E-04". - 2.3497€-04 9.1609€-05 H2+ 1.4143E-04% "1.1817E-06 2.77876~-05
HE,  + . 1.8260F=-02 _° 1.2084E-02 - '6.3245€-03 . HE™ 1.69626-02 ~ . 8.1439E~03 3.43526-03
HEs . 9.5553E~05 . 3.1459€-03 1.7974€-03 HE+ 2.1140E~04 6.23126~03 1.0015€-02
HE#+ . ... 4.6216E-15. . 5.55176~G9 1.4817E-06 HE++ 8.1220E-14 1.7944€-07 7.8489E-05

Pl = 2.00E+03 N/SO-M, US1 = 5.20E+04 M/SEC Pl = 2,006+403 N/$SO-M., USL = S,60E+04 M/SEC
XH2 = .95 .. . XHE = 05 R s XH2 = .95 XHE = .05
MOVING SHOCK SYANDING $HOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P .. 2.076B8E+03 1.7096E+04 2.7564E+04 P " 2.4107E+03 1.9536E+04 3.3302E+04

T 6.9845E+01 1.1607E402 1.5978£+02 T *7.5200E+01 1.3584E402 2.0649€+02

RHO 1.0556E+01 4.3515€+01 4. T554E+01 RHO ' 1.06%55E+01 4,0395€+01. 4.307SE+01

H . 3.3901E+02 . 6.0201E+02- *T.TTTSE+02 ] 3.9307€+02 6.9521E402 9.3076E+02

A 1.3215E+01 .. 1.9727E+01l . 2.5436E401 A” 1.4267€401 2.2700€+01 2.9842€+01

s . 2.6111E£+00 '2.7813E+00 . 2.9161E+00 S "2.7T164E¢00 - 2.8B841E+00 3.0246€¢00

I . 2.8167E+00, - 3.384BE¢3C . 3.627BE+00 z. - 3.0086E+00 3.5602E400 3.7441E+00

GAME ©  “8.8769E-01 . . .9.9054E-01 . 1.1162E+00 GAME 8.9971E-01 1.0655€4+00 1.1519€+00
u 3.6555E+01 8.8768E+00 1.0415E+01 u! 3.9405€+01 1.0400€+01 1.2917€E+01

SPECIES  —=-=—==---=- MOLE FRACTIONS ———— "SPECIES  —mmm———————— MOLE FRACTIONS =—-—-————eeeeao
E- 3.0788E-01 4.2407€-01 4.6254E~01 E- 3.5201€-01 4.52356=01 4.7920E-01
H 3.6647€-01 , 1.4156E=01 T.0267€-02 H. . 2.7955€-01 8.8930€~02 3.9331€-02
He . 3.0766E-01 4.1936E-01. 4.5333€-01 Heo 3.51636-01 444456E~01 4.6808E-01
H2 1.73405-0% 1.7881E-06 9.4811€-08 H2: 8.7679E~-06 3.0102€-07 7.8919E~-09
H- - 7.9307-05 5.8852E-05 2.9180€-05 H- " 6.2795E~05 3.1044E-05 1.7616€E-05
H2+ . 1.5330€-04 1.7141E-04 . 5.1176€-05 H2+ . 1.2960F-04 . 7. 7489€-05 1.6003E~05
HE | 1.7609F-02 1.0170€-02 4.6140E-03 . HE 1.6304E~02 6.3002E-03 - 2.6255€-03
HE + . 1.4252E-04 4.6019€-03 9.1569E-03 HE+ 3.1467€-04 7.7430E-03 1.036426-02

HE++ | 1.96676-14 . 3.2271€e-c8 1.1543€-05 - HE ¢+ 3.3601€-13 9,2255€E-07 3.8674E-04

.
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TABLE |. - Continued

2
'pl ,',2 kN/m
Pl = 2.00E¢03 N/SO-N, Usl = 5.B0E+04 M/SEC Pl = 2.00E¢03 N/SQO-M,. US]1 = 6.20E+04 M/SEC
XH2:-= -,95 XHE = .05 . XH2 = .95 XHE = .0%
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK ! MOVING SHQOCK STANDING SHOCK REFLECTED SHOCK

4 2.5862€+03 - 2:0637E+04 3.6235E+04 [ 2.9517€+03 2.242TE404 4.1730E¢04

T " 7.8111€E+01 T l.4814E+02 .. - 2.3187E+02 T 8.4840E+3¢1 1.7581€+02 2.8168E+02

RHO . . 1.0663E+01 . . 3,8382E+01 4.1333E+01 RHO 1. 0548E+01 3.4234E4+01 3.8592€+01

H : 4.2158E402 - T+4320E+02 1.0118E+03 H 4.8150E+02 . B.4090E+02 © 1e1779€+03

A 1.4839E€+01 2.4353E+01 3.1652E+01 A, 1.6144E+01. 2.T7429E+01 3.4979E+01

S 2. T6B81E+00 2.9322E+00 3.0715€+00 S . 2.8T17E+00 3.0182E+00 3.1536E+00

z 3.1049E+00 3.6296E+00 3.7809€+00 1 3.2984E+00 3.7261€¢00 3.8388E+00

GAME 9.0797€-01 1.1031E+00 . 1.1428E+00 GAME 9.3131E-01 1.1485E+00 . 1.1315E¢00

u 4,0816€E+01 1.1323E+01 1.4163E401 U . . . 4.3581€E+01 1.3454E+01 1.6408E+01

SPECIES ————emmman—e MOLE FRACTIONS —---wo—ve——- SPECIES ——————————— MOLE FRACTIONS ~———o——re———-
E- 3.7208F~01- | | 4.6279€E-01 4.84265-01 €- 4.0890€E-01 4.7658E~01 4,9204E~01
H -2+ 4009€E-01 6.9551€-02 3.08626-02 H 1.6805€-01 4.3668E-02 . 2.0878E~02
He 3.7155E-01 . 4.5381€E-01 4.7T163E-)1 He 4.077T7E-01 4.6619€6-01 . 4.T7404E~01
H2 5.9391F-06 1.1200€E-07 2.85T0E-09 H2 . 2.3217€E-06 1.6576E-08 5.9526E~10
H=- 5.,3703E-05 >- - 2.3225€E-05 1.4132€-0% H~ 3.5215E-05 1.4287€E-05 9.5081E-~-06
H2+ 1.1587€E-04 . 4.8830E-05 9.9083F-06 H2+ 8.36015-05 1.9513E-05 4.TOS0E~06
HE 1.5636F~-02 4,8170E-03 1,9555€6-03 HE 1.4083E-02 2.9992€-03 8.3027€~04
HE ¢ . 4.6784E-04 . B.9543E-03 9.9084E-03 HE 1.0755€-03 1.,0354E-02 6.3893E~03
HE 4+ 1.3741E-12 .. 4J6323F-C6 1.3605€E-03 HE++ 2.6212E-11 6.5621E-05 5.8052F~03

Pl = 2,.00E+03 N/SO-M, US] = 6.00E+04 M/SEC Pl 3 2,00E403 N/SO-M. USL = 6.40E+04 M/SEC
XH2 =, 95 , XHE = .05 XH2 = .95 XHF = .05
MOVING SHDCK STANDING SHOCK REFLECTED SHNCK MOVING SHOCK STANDING SHOCK  REFLECTED SHOCK

4 . 2.T665E+03 2.159TE+04 3.9043E+04 P 3.1406E+03  2.3157E+04 4. 4212E404

T . 8.1303€4D1 1.6134E+02 2.5650F+02 T 8.8828E+01 1.9136E+02 3.0738E¢J2

RHO ' 1,0626E+01 ° 3.6344E401 3.9940E ¢01 RHO 1.0423E+01 3.2183E+01 3.7243E+01

H . 4.5106E+02 7.9176E+02 1.0940E+0) H 5.1287€E¢02 8.9085€+402 1.2630F+03

A " 1.54543E+01 '2.5922€401 3,3258E+01 A 1.6895F+ 01 2.8B42F+01 3.6837E+01

S 2.8201E¢00 2.9759F+00 3.1134F+00 S 5-22562'30 3.0590§~00 3.1915E€ +00

z . 2€+ . . . 3 L. «3922E+00 3.7622€+00 3.8621E+00

GAME 3.f:§1§-gg 3.?3355.83 3.?;:;::83 GAME 9.4724E-01 _ 1.1561E+00 1.1430€+00

u 4.,2208F+01 1.2353E401 1.5308€¢01 v . 4049226401 . 1.4521E401 1. 71457E+0L

SPECIES  —-mo—mememmeeno MOLE FRACTIONS —————e—mmmemm SPECIES  ——--m———e—e MOLE FRACTIONS —-=-————>——e
E- . 3.9114€-21 4,T36JE-01 " 4,88355-0} E~- 4,2522¢-01 4.8142E-01 4,9510€E~01-
H 2.02726-01 . 5.5014E-02 2.5178E-02 H 1.3643E-01 3.4942E-02 1.7508€~02
He 3.9038F-01 4.,6076E-01 4.7334E-0] He 4.2352E-01 4,7032E-01 4.T443E-01
42 3.8221F-0¢ 4,2867F-08 1.2454F-09 H2 1.3159E-06 6.6517TE-09 3.048BE-10
H- . 4.4334F-05 1.8078E-05 1.1593F-0% H- 2.6759F-0¢ 1.1393€-05 T.7€39E-~06
M2+ 1.0023E-04 3,0905£~0¢% 6.6891E-06 H2+ 6.£6B4LE-05 1.248B0E-05 3.4118E-06
HE 1.49106-02 3.77iSE~03 1.3575€6-03 HE 1.,3080F-02 2.4092€-03 4.5471E-04
HF ¢ 7.0483F-24 9,719576-33 8.5088E~-03 HE+ N 1.6599€E-93 1.0¢T6E-02 4.3086E-03
HE ¢+ 5.8573F-12 1.8000¢-05 3,25326-01 HE ¢¢ 1.2483F-10 2.1172E-C4 8.1829€-03
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TABLE 1. - Continued

2.
P =2 kN/m X
Pl = 2.00E¢03 N/SO-M, USLl = 6.,60F 04 M/SEC Pl = 2.00E¢03 N/SQ-M, -'US1 = 7,0Q0€ 06 M/SEC
XH2 = .95 XHE = ,L0S ! XH2 = .95 - XHE = 05
MCVING SHOCK STANDING SHOCK REFLECTEOD. SHOCK (. MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 3.3340E+03 2.3748E¢04 4.6549€ +04 [ © 3,7319€+03 - “2.4593E¢04° °  5,0385E ¢04
T 9.3361E+01 2.0714£402 T 3,3527E¢02 T B 1.0496E¢32 °  ~ 2,39225+02 3.9472E402
RHO 1.0260E+01 3.0273E+01 3.5775€+01 RHO ~  9.TT40E+00 - “2.6861E401. * 3.2688E401
H oo 5.4519E+92 9.4127E+02 © 1.3508€+403 H S 6.1261€402 - 1.0453F¢03 7 1.5343E+03
A 1.7720E+0L © 3.0089€+01- - 3,8811F+01 A 5 - T1.9T11E+01°  ° 3,2226E+01 4,2556E+01
S 2.971RE+00  ° 3.0973E+00° 3.2287€+00 s - 3,0679E+00 . 3,17J0E+00 ° 3.2906E+00
z 3.4806E+00 3.78T0€+00; 3.8809F+00 z 3.6379E¢00° ~ 3.8303F¢00 " - "3.9051E+00
GAME 9,6634E-01 1.1541E+00 < 1.15TTE+00 G 1.01756¢00 ~ " 1.1343E400 ° - 1.1749€+00
v 4.6245€¢01° - 1,5650E+01 1.85245+01 u 4.8B08E401 ° ~  1,7711€¢01 2.0738E+01
SPECIES —=-===—==—== MOLE FRACTIONS “—---r———--- SPECIES  ~=—=—==—w—e! ——- MOLE FRACTIGNS -~=———a——tcc=
E- 4.3980E-01 °  4,8509€-01 4.9755E-01 : E- - 4.6400F-01 " " 4.,9091E-01" . 5.0065€~01
H ) 1.0856E-01 + 2, 8432E-02 1.4640€-02 H 7 6.3919F-02 ° 1.96376-02 ' 1.0325€~02 °
He 4.3720E-0 1 4.7325€6-31 . 4.T492E-01 He 4.5830E-01 4.7639€-0I © 4,76226~01
H2 6.9341F-G7 °  2,8903E-09 -7 1.5837E-10 H2 - 1.4384E-07 - 6.7320E-10 4.T052E~11
H- 1.9469€-05 9.17626-06 6.2123E-06 H=" "' Ba8350E-06 - ‘' ‘ 6.0529E-06 " " 3.8513E~06
H2e £.1134E-05 8.2640€-06 2.4840F-06 H2+ - 2.5279E-05 -  3,9800E-06 1.3681E~06
HE 1.1806F-02- 1.9397€-03 2.2510E-04 HE 8.0693€-03 -~ 1.15356-Q3 5.3086F~05
HE ¢ 2.5598€-03 -, 1.0687€-02 2.6890€-03 HE+ 5.6839E-03 _ © 9,286T7E~-03 1.0645€-03
HE ++ 6.26B9E-10 *  5.7606E-04 © 9,9694E~03 HE ¢+ 1.9040E-08 " * - 2.6136E-03 . . °  1.1686E-02
j
Pl = 2.00F+03 N/SO=M, USl = 6.80F ¢04 M/SEC
XH2 = .95 XHE = : : K . <1
. "MOVING SHOCK. STANDING SHOCK REFLECTED SHOCK DR e e
4 © 3,5315E¢03 2.4223E+04 © 4.852TE+04 Lo . - . :
T 9.8T2TE+0L ~  2,2310£+02 3.6384E¢32 PRV e
_RHA 1.0036E+01 2.8499E401 . 3.4317€401 . s .
H ' 5.7845E+02 9.9286E402 1.4423E+03 R R PR
A 1.8661E+01 ° " 3.1197E+01 4,0688E+01 . . c- 3
s -7 3,0210E+00 3,1343E+00 3.2634E+00 . : :
z T 3.5642€40C 3,8098E+00 3,8945£+00 P e -
GAME 9.8963E-01 1.1451€+00 *1.1683E+00 - : - : : :
u T 4.TS544E+0L  © 1.6706E+01° 1.9664E401 o . L L
SPECIES  ——=———~=-i—— MOLE FRACTIONS —==ec——se—us ~ S ' L : -
E- 4,5292€-01 4.8816E-01 - 4.9930€-01
L] ’ 8.4012E-02 2.346TE-02 © 1.2331€-02 - . .
He 4.4899E-01 4.7523E-01 4.7553E-01 : e
H2 3.2922E-07 1.3480E-09 8.6309€~11 - ' : - 3
H- 1.3374E-05 7.4318E-06 4.9464E-06
H24 3, 6856E~05 5.6469€-06 1.8470€-06 i
HE 1,01136-02 1.5289€-03 1.1043E-04
HE® 3.9157€-03 1.0261€~02 1.6841€-03 . . .
HE ¢+ 3.4403E-09 1.3344E~-03 . 1.1044E-02 .o '



I

“TABLE 1. - Coitiriued:

- l'-S»-ItN/Am2
. 1 .
Pl * S.00E+03 N/SQ=-M, _US1l = 4,00E +03 M/SEC Py = 5,00E¢03 N/SO-M. US1 = 6.00E+03 M/SEC
XH2 =. .95 ) ‘XHE = .05 . . XH2 = .95 -XHE = ,0% -
~.. -~ MOVING SHOCK STANDING SHOCK REFLECTED SHOCK T .7 MOVING SHOCK' STANDING SHOCK .REFLECTED SHOCK
P. .+ ° 1.1127E¢01 .. 2.3180E+01 5.6583E401 P 2.5423E¢01 ~ - 8.,0117E+01, _ 1.6095€¢02
| B .. 2.8250E403. ~  3.5120E+00 " 44.9534E+00 T 5.0963E¢00 ° 1.0585E¢00," - 8.97T03€+00
RHD - .3,9387E400 -~ 6.60L1E+00 .- 1.1423E+01 RHO 7  4.9882E+00 " - 1.1341€+01 1. TTT4E+01
H - .. " 2.8883E+00 3.6144E+00 - ., 5.1971E+00 M-, 5.,3592E¢00 7. T056E+00 1.0536E+01
A - o> 1.6TS8E+00 .. -1.8612E+400 . 2.1B83E+00 - 2.2173E+00:° ° -2,5655E¢00 .~ 2,8226E+00
S . " . 106356400 - ; 1.0655E+00 . 1.0854E+00 © 8 ¢ . 1413356400 1. 14196400 1.167TE+00
T "¢ . 1.,0000E¢00 .  1.0000€+00" * 1.0000E+00 4 ... 1.0000€400 . - 1.0008E¢00° - 1.009%E+00
GAME  *,.9.9406E-01 .9.8632E~01. . 9.667BE~01 GAME . 9.64728-01 - - 9.3171E-01 - ° '6.7983E-01
v 2.3185E+20. 1.3798E+00 1.2214E+00 U- 7 - 3.T2T4E+00 ' 1.6356E+00 © 1.4561E+00
SPECIES. ———-- S "MDLE -FRACTIONS =———==—————u= SPECIES  —~-———————~-- MOLE FRACTIONS — -—
E- - 2.6294E-65. 7.5979E-47 . 4.8652F-31 : [ 4.3717F-29 8.5634E-18 1.1139€-13
H- "~ « . 2.T781€-11 3.9751E-09 - 8.6433E-06 H 2.1820E-05 1.69096-03 1.8743€-02
He o - 1.1797€-20 .- 2.2336E-2) - 3.8469€~20 He =~ 4.5555€~20 6.6966E~18 ~ 9.2552E-14
H2 + 9.5000E-01 ... 9.5000E-01 - 9.4999€-01 H2 "' . 9,4998E-01 " 9.4835¢-01 9.3173E-01
H- 1.7121E-72" """ '2,3329E-52- .. 5,0336E-35 H- T 3.2429E-33 T 8,306%E+21 8.6239E-16
H2e . 5.1663€-20 - 4.1124E-20 . 2.4991€-20 H2¢ '+ . . 1.T905€-20 1.9386E-18 1.9702€-14
HE ¢ ° : £,00006-02 - . 5.0000€-02. 5.0000€-02 ) HE ' .4.9999£-02 4,99586-02 © . 4.9531E-02
HEs 1.94016-73 . 2.3°9%E-62. .. 5.4924€-53 HE# -+ " % 3,7909E-52 9.2686E~41- " - ' 2,8854€-33
HE ¢+ P P L IR PO 0. - = HEes. - 0. o. R 0. :
Pl = 5,00F¢03 'N/SQ-M, US1 =.5.00E +03 M/SEC . Pl = S.00E*03 N/SO-M, USl = T.QOE 03 M/SEC
M2 = .95 < XHE = ,05 . <. XH2 = ,95 " . XME = .05
MOVING SHOCK * STANDING SHOCK REFLECTED. SHOCK 7 " MOVING SHOCK STANDING SHOCK: REFLECTED SHOCK
p 1.7520€+01 4.6664E 401 - 1.0213E+02 [ 3.4859E¢01 1.2681E¢02 - 2.3333E+02
T 7 . 3.8703E¢00- .5.1633E400 © . T.0153€+00. T “6.4637E400 8.9035E+00 1.0475E+01
RHD . . 4.526TE+00 ‘9.0321E400 ;- ° 1.4549€+01 RHO | 5.3910E+00 - _ 1.4104E+01 -+ '2.1536E+01
W . 3.9997€+00 © 5.4353E¢00. 7 T.6451E¢00 . H U 6.968TE+20 1.0474E¢01 ., |, 1.3817€401
A, «."  (1.9491E+400 - ,."2,2310F+00 ° ° 2.5609€+00 A ' 12.4681€E¢00 ' 2.8093E+00 © 73.0343E400
s . 1.0990E+00 . - 1. 1041E+00+- . 1.1276E+00 S 7T T1.1665E400  ©  1.1792E400 © 1.2077€+00
T . 1.0000E¢00 - «-1.0000E+00 *. 1.0007E+00 o 1.0004€+00 * ~ 1.0099E +00 1.0343E+00 _
GAME -  9.B8154E-01- - . 9.6394E-01 9.3624€-01 GAME ' 9.42G3E-01 * B.TT73E-01 8.4980E-01
U - [ . - 3.,0256F+J0 " 1.5134€+00. - © 1.3675E430 U oo - 4.4294E¢30 T 1.6910E400 - 1.4811E+00
SPECIES. ===——=—=coe MOLE..FRACTICNS . =====m—c—== . SPECIES ' <=—c——==——=ic MOLE FRACTIONS —===—w————=
E- . - . 2.094BE-43 ° 5,8143€-28 .- . 3,52306-18 E- *-' 3,64566-19" 9.6086E-14 1.3758€E-11
H - 1.00235~07 + .. 2.10606<05 - . 1,3781E~03. H o tT.o Y T.85026-04, . 1.9554E-02 ° | 6.6295E-02
He L3.17378-20 - 4,2075E-2) © ¥ 3,2202E-18 He Tt oee 3.5237F-19° 1 8.09935-14 1.1760E-11
W2 .. 9,5000E-01 -« ° 9.4998F-01 9.4866E-01" H2 7" .7 9,4923E-01 - - 9.3093E-01 . B84B536E-01
e - 1 1S04E-6R - 7,88326-32-- . 2.3319E-20° H- t-' 2410686-22° ©  6.1843E-16 2.3048E-13
H2+ “ 3,1724E-20 . 2.13856-20 °  2,6358E-19' W2 - ©.,7.58605-20 1.5711E-14 T 2.2279€-12
HE - _ 5,0000E-02 *~ - 4.9999€-02. ° 4,9966€-02" HE . - ".64.9930£E-02 ,.. 4.9511E-02 4.8343E~02
HE® "+ +  9.5333F-61" - ¢ -2,4193E-51 © 5,0550%-40" HE+ - 4.55516-45 3.5799E-34 7.7060€-29
HE®s - "~ *. 0. . G. 0. T HEes "7 0. : 0. 0.
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':~fABL€ . - Continued

. 2 .
P, =50'kN/m
1
Pl = 5,005403 N/SQ-M,. US1 = B,00EsQ3 n/sec - Pl = 5.00F+03 N/SO-M,  USL = 1.00E+04 M/SEC
XH2 = .95 . O XME = .05 LR 3 XH2 = ,95 . XHE = ,05
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK <" " MOVING SHOCK STANDING SHOCK REFLECYED SHOCY
4,5996E+01 - .7 1.9290E+02; . . +3.2713F¢02 P T.3962E+01 14,0994E+02 6.2819E+02
Te8422E430 .. 1.0626E€D). . 1.1721E4I1 T -9,9526E409+ . 1.2822E401 - = 1.4006E+01
S.8415E6400 - . - 1.7902E+401. ;. | 2.5996E+01 RHO  * - T.1ST1E¢00 - . 2,8324€¢01 7 ' 3,7701E+01
. 8.8367E+00. 1 37965E 401 .5 - -. . 1. T60SE+01 H " . 1.3368F+01 - 2,2111E+01 ¢ . 2. T066E+01
. 2.6611E+00 * -5 ,. 3,0227E¢00:* - . 3,2529F+00 A 2.96TSE+00 - ' 3,48TLE+00- - - 3.7539E¢Q0
.. 1.1986E+00 1.2177E¢00° .- .1,2496E+00 s 1.2628E+00 © 1:3018E400 - - 1,3415€+00
T'1.0041E+00; 1.0355€400 . . . 1.0736E+3) - 1.0384E+0) 1.1288E+400 - ° .1.1897€+00
GAME, .. 8.9935E-01 B.4793E-01 . . . 8.4085F-01 GAME = - B.4OTOE-0l- . B8.40l3E-01 :¢ - B.4571€-01
[/ SN '5.15055030,.3:__4.67865000 2. 1.6942643) U - . 6.6813F+30 1.6849E400 - 1.5607E+00
SPECIES  ————--g5-———— MOLE .FRACTIONS —=—=—- ————mne SPECIES - ———=m-m—mm—w= MOLE FRACTIONS == emmmmememe "
Ex .. = 1.34T6F-15.-..  1,2864E=11.: : - 2,7835E-10 E- .. 6.2064E-12 - " 2.4152F-C9 1.4544€-08
: - B.1133E-03 «. 6.86486-02 ;...  1,3715E-01 "R 7.38916-02 - 2.2B26€~01 ° .-  3.188BE-01
. 141635615 | 1.1122E=11y;° ., 2.4234E-13 He . - 5,60)15=12 2.1420€-09°" .. 1.3014E-08
9.4209E-01- - -8.8307€E-01 .. - B8.1628E-01 H2 - . BJTT96E~01- °  T.2745€-01 - "' 6.3909E-01L
2.43136=18+.+ 1.S131F-13- - . T.6519E-12 H- S0 4 TBGSE-16" 7" "8,9936E<11° 7.6023E-10
1.8659E-16 .--'_1.93355—12n . 4.3668E-11 H2¢° " ¢ 6.5214E-13-" .. -3,6219E-10. 2.2904E-09
4.979TE~02. 4.8284E-02.. . 4.65T1E-02 HE F 4eBIS3E-02 - 4.4294E-02 - 4,2028€-02
4,0141E237 ~5'\ 5.53526-29, - - - £.5581€=26 HE® + + .~ 2,4905E=-30"° . 6.,41015-26 ' = ~ 4.,5168E-22
0. " o. ~ 3,72808-92 HE ¢ ¢ . 0. LE.8661E-84 © 2.5915€6-78
Pl = S.00E403 N/SQ=M.., US1 = 9.00E+03:M/SEC - Pl = 5.00€+403 N/SO-M, . 'US1 = 1. 1oe’o‘rn/sec~ c
XHZ2 = J95° -3 . (XME =" .05 e XH2 « .95 - UXHME = .08 o
- MOVING SHOCK. STANDING SHOCK REFLECTED SHOCK e “*MCVING SHOCK® STANDING SHOCK REFLECTED SHOCK
5.9042E+01. 2.8569E+02 4.5645F+02° [ .. 9.0684E+01 5.8610E+402 B.44TSE+02
“9.0142€433 1.1671€+01 | - 1.2876E+01 L 1.0743€+31- . . 1,3917E¢01 ! 1.514TE+01
6.4442E+00 o 2.2745E401 . .. '3,14B7Fe01 RKO .. 7.9030E+00 : 3,4141E401 . 4,4115E+01
1.0971€+01 1.7682E001u;1u . 2.2022E+01° . 1.6019E401+. - 2,704SE¢01- ~ - .3,2750E+01
Y2.80T1E4Q0, ; 3.24T4E¢00 ) . ' 3.4918E+00 A . 3.0010E400 - ° 3.7627€400. . ' -4,0624E+00
5 1423016400 7. .1.2585E¢00. | 1.2962E+00 S ..r. . 1.29T1E¢00. .- 1;34TBE+00 - . . -1.3918E+00
+ 1.0164E43) . . . . 1.07T62E¢00. . 1.1259F+00° 2 - - 1.0681E+00. - 1.1914E400 - 1.2642€400
. Be600SE-01. 8.3960E-01 . B.4l03E-01 GAME. . B8,3286E-01° ° ' B,4480E-01 . " 8,5336E-0L
'5.9056E433, . - 1.6706E400. ..~ : 1.5204E+00 U . © O T.4643E400 . .1.T329E400 < . 1.6262E+00
SPECIFS  —=v-=—==s-—3 MOLE ERACTIONS —--————emems . ‘SPECIES - ———~-~e—--== MOLE FRACTIONS ————————=m=w’,
E- . 2.6306E-13 | ,2,6945E-10 . .., 2.64740E-09 E-- o+ .. 5.7489E-11. - ..1.3500€-08 . €.466 TE-08
4 L., . 3.423088-02 . -1.4164E-0) . : - 2,2371E-01 W=« . .- 1.2753E-01 3.,2136E=01 . 4.1800E-01.
He . T 2.3441E-13.. . 2,3617€-10. - 2,1820€6-09 e . . ©-5,24dTE-11 - - 1,2122€-08 ‘" 5.8722E-08
H2 . 9.1850E-01. . 8,1191€E-01 ..» T1.3189€-01 H2 .« 8.2566E-01 6.366TE-01 . "~ S.4245E-0)
Mo~ 1.235TF-15.. , &.7905E-12 . 9.T7430E-1} M= . | 6,3528E-13- 6,5981E-10 ° -. 4,1908E-09
W2+ " T 2.9885E-14 1. . 4,0073E-11 .- 3,8944E-10 H2¢ . ... S.T169E-12 .'2.0373E209 -~ . * 1,0136E-08
MHE © 7 4.91926-02' 7'.4.54595-92 . %.4607E-02 HE v .. 4.6812E-02 " « . 4,1966€-02 .. .. 3,9550E-02
MES . 77 4.0411E-33 4.5212E-26 . | 6.T546E-26, HE+ - © 5.46726-28 - 3.3838€-22 - 1.4338€-20
HE++~ . 3.5862E-92 T 6.8521€-83 ) HE++ 0. 4.2B08E-78 2.8107€-72
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TABLE 1. - Continued

Pl = 5,00E403 N/SQ-M, US1 = 1.20E+04 M/SEC

XH2 = .95 XHE = .05

MOVING SHOCK STANDING SHOCK

P 1. 0899E+02 T.5465E+02
T 1.1434€+91 1.4994E+01
RHO | B8.6321E+400 3.9859E+01
H 1.8920E+01 3.26457E401
A 3.2384£+00 4.0163E+00
S 1.3331€+00 1.3958E+00
14 1.1043E¢00 1.2627€+00
GAME 8.3056€-01 8.5200E-01
U 8.2409E+00 1.T7865E+00C
SPECIES ———————————— MOLE FRACTIONS
E- 2.9981¢~-10 5.6518E-08
H 1.8894F-01 4.1607€-01
He 2. T7516E-10 ® 5,1437€-08
H2 T7.6578E~01 5.4433E~C1
H- 4.2590E-12 3.4056E-C9
H2e+ 2.8912E-11 8.4863E-09
HE 4.5276E-02 3.9598E-02
HE+ 1.634E-2¢ 9.T76464E-21
HE#+ 1.0760E-92 4.4390E-73

REFLECTED SHOCK
1.1044E¢03
1.63208+01
5.0201E+01
3.9019€+01
4.3585E+00
1.4442E+00
1.3480E+00
8.6349E-01
1.7098F+00

2.3844E-07
5.16365-01
2.1989E~07
4.4655E-01
1.8045€E-218
3.6589E£-08
3.7091€-02
3.0668E~19
2.0199€-67

Pl = 5.,00F¢03 N/SQO-M, US1 = 1.30E+0¢ M/SEC

XH2 = .95 XHE = .05

MOVING SHOCK STANDING SHOCK

P 1.2865€+02 9.7337F+02
T 1.2072€+01 1.€082E+01
RHO S.3197E+00 4.5115E+01
H 2.2072E+01 3.8335E+01
A 3.3910£+00 ©.3107E+00
s 1.3708E+0) 1.4457E+00
z 1.1462F+00 1.3416E¢00
GAME 8.3104F-01 8.6123F-01
v 9.0129€+00 1.RE60E+00
SPECIFS  ——==——o—m—e MOLE FRACTICNS
E- 1.15576-09 1.9500€-07
H 2.5505£-01 S.0926E-01
He 1.679F-29 1.7993F-07
H2 7.0133F-051 4.5347F-01
M- 2.0017-11 1.3664F-21
H2¢+ 1.0799E-10 2.R724E-CA
HE 4.36245-02 3.72585-02
ME s 3.5361€-25 1.7312E-19
HE ¢4+ 6.88765-39 1.3063F-68

122

REFLECTED SHOCK
1.4077E+03
1.7568F+01
5.5629F+01
4.5898F¢01
4.T7094E+00
1.4987E+30
1.4405E+00
8.7642F-01
1.8132F+00

7.8598€-~07
6.1155€-01
T.3664€5-07
3.5374E-01
6.5807€-J8
1.1533g-07
3.4711¢-32
5.1913F-18
S.1195FE-64

Y -5 kN/m2

Pl = 5.00E403 N/SQO-M,
5

XHZ2 =

SPECIES

E-

"

He
H2
H-
H2¢
HE
HE +
HE ¢+

MOVING SHOCK
1.50525+02
1.26 TTE+ 1
9.9519E+00
2.54T3E+01
3.5499E+00
1.4102E+00
1.1931E+00
8.3318€-01
9.7800€+30

3.6212€E-09
3.2374E-01
3.3679E-23%
6.3436E~01
T.3448F-11
3.2668€E-10
4.1907F-02
4. 8330E-24
5.1197€~86

Pl = S,00E#03 N/SQ-M.

XH2 =

SPECIES

E-
H

He
H2
H-
H2+
HF
HE+
HE+s

95

HOVING SHOCK
1.T7366€E+02
1.3262E+01
1.0519E+01
2.9124E+31 .
3.T162E400
1.4511€430
1.2449E+00
8.364RE-01
1.05¢1€+01

9.80656-09
3.9341F-01
9.17926-09
5.6642F-01
2.2514F-10
8.5241€-10
4.01655-02
4,E6525E-23
6.0655F-82

US1 = 1.40E+06 M/SEC

XHE = .05

STANDING SHOCK
1.2206E¢03
1.7213E+01
4.9681E+01
4.46T4E+0]
4.6307E+00
1.4970€+00
1.4273E+00
8.7280E~-01 -
1.9615€+00

MOLE FRACTIONS

5.9919E-07
5.9877E-01
5.6093E-07
3.6620E-01
4,6349€~-08
8.460TE-08
3.5031€-02
2.5173€E-18
5.5650E-64

REFLECTED SHOCK
1.754TE 03

Yt 1.8958E+01

- 640098E+01
57 5,3418E+01
1% §,1072E+00

Fe 1,5548E+00

12 1,5404E¢00
% 8,9338€-01
¥ 1,9408E¢00

2.4626€-06
7.0159E-01
2.3443E-06
2.6594€-01
2.1594E-07
3.3427E-07
3.26460E-02
8.0032€-17
2.3440€-58

USL = 1.50E+¢CA M/SEC

XHE = L,05

STANDING SHOCK
1.4927€+03
1.8428E+01
S.3344E¢01
5.1457E+01
4.9827€+00
1.5492E+00
1.5184E+00
8.8727€-01
2.0810€E+00

MNLF FRACTICNS

1.7T107F-06
6.8283E-01
1.6241E-06
2.8423E-01
1.3931€E-07
2,25876-07
3.2929€-02
2.9946F-17
2.7971E-60

REFLECTED SHOCK
2.1438E+03
2.0586E+01
6.3296E+01
6.1601€+01
5.5733€+00
1.6118F+00
1.6453E+00
9.1709€-01
2.0952€+00

T.7751€-06
7.8437€-01
7.5137€-06
1.8522€-01
6.T7125€-07
9.3264E-07
3.2390€-02
1.2550€-1%
1.4153€-55



S TABLE |. - Continued

=5 Wm? :
Pl = 5,00E+03 N/SQ-M, US1 = 1.6Q0E+06 M/SEC Pl = 5.00E¢03 N/SQ-M, USl = 1.80E+04 M/SEC -
XH2 = ,95 XHF = L35 XH2 = .95 XHE = ,0% . .
- MOVING SHOCX STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
p ' 1.9838E+02 1.7853E+03 2.5797E+03 4 2.5243€6+02 2.64016E+403 - + 3.6189E+03
M 1.3840E+0Y ~ 1.9792E+D1 2.2717E+01 T 1.5019E+01 2.3502F+01 3.1245E+01
RHO 1.1016E+01 S.5919€+01 6.4820F 01 RHO 1.1787E+01 5.6845E+01 © 640529E+01
M- 3.3024E+31 | 5.86T6E+01 7.0637F+J1 H 4.1573€+01 T.4321E+01 - . 9.2316E+01
A - 3.8410F+00 5.3792E+00 6. 1639E+00 A 4.2719€+00 6.41T2E+00 8.0835E+00
S 1. 4936E430 . 1.6017€+00 1.6697F+00 S 1.5815E+00 1.7048E+090 1.7838E400
z 1.3011€+00 . L.6131E+0C 1.7519E+0C 14 1.4259€E+ 00 1.7910E4+00 1.9135E+00
GAME 8.4074E-01 .8.0433E-01 9.5469€-01 GAME 8.5209E-01 9.7535E-01 1.0929E+00
u 1.1295E+01 .7 242280€+00 2.3113F+00 U 1.2791€¢01 2.6538E+00 3,0879E+00
SPECIES  ~—v—ermm—me——— MOLE FRACTICNS —===—r=————m SPECIES  ~—-—————em MOLE FRACTIONS ——-—===wwe-e
E- 2.3970F-08 4.7916E-06 2.7618E-05 E- 1.1789€E-07 4« 45795~-05 8.5558E~04
H 4.62865-01 T.6013E-ClL 8.5828E-01 H 5.97405-91 8. 8691E-01 9.5221F-)1
He 2.,2579F-08 4.6114€E-06 2.7061E-05 He 1.1247E-07 4.3909E-05 B8.5207E-04
H2 4.9871E-01 2.08876~-01 1.1312€-01 H2 3.86753€-01 8.5174E-02 1.9886€-02
H= 6.,0647E-10 3.8988E-07 2.1494€-06 H- 3.3871E-09 2.93760-06 3.2935€E-05
H2+ 1,9970F-09 S«TO12E-GT 2.7T072E-06 H2+ 8.8102€-09 3.6082E-06 3.6445F-05
HE 3.8429€-02 3.39965-02 2.8541€E-32 HE 3.5265€E-02 2. 7824E-02 2.6130E-02
HE+ . 3,.5555€-22 3.5182E-16 2.,7031E-14 HE + 1.3546€E-20 7.7188E-14 1.1616E~10
HE ¢+ 1.1120F-78 5.2699E-56 4.4072€E-49 HE ++ 1.4193€-72 1.5138E-~47 t1.25%AE-135
PL = 5,00F¢03 N/SQ-M. US1 = 1.70E+04% M/SEC Pl = 5,00F¢03 N/7SO-M, USL = 1.90E+04 M/SEC
XH2 = .95 XHE = ,05 XH2 = .95 XHE = L0%
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 2.2664E+02 ¥ 2.0917F+03 3.0652E+03 4 . 2.8171E+02 2.6999E+03 4.2165E+03
T l.4422E+01 * 2.1415E+01 2.5900E+01 T 1.5647€+01 2.6412€+01 3.8091E+01
[RHOD 1.1440€¢01 =%, 5,7186E+01 6.4030E+01 RHO 1.2053E+01 5.4682F+01 5.696TE+O1L
H 3,71T4E+01 * - 6.6310E+01 B.0685€+01 H 4.6220F4¢01 8.2643E+01 1.0505€+02
A 4,0756E+00 - * ~5,8429E+00 6.9867€+00 A 4.,4823E+00 T.1571€¢00 8.8884E +00
S 1.5369E+93C ¢ .- 1.6539E+00 1. 7273E+00 S 1.6270€+00 1. 7531E+00 1.8336€¢00
12 1.3616E400 1.7080E+00 1.8483€+00 4 1. 4938E+00 1.8694E+Q0 1.9438E+00
GAME 8.4590E-01 . 9.3338E-01 1.0197E+00 GAME 8.5957€E~01 1.0374E+00 1.0671E+00
U 1. 204TE+01 S¢% 2.4124E+00 2.6109E+00 u 1.3529€+01 2.9839€+00 3.6300€+00
SPECIES  —===——=-===-== MOLE FRACTIONS ----————-=e SPECIES ——~———m—me——— MOLE FRACTIONS —-——=———==w
€~ 5.46498E-08 1.3881E-05 1.2T743€-04 E~ 2.4813E~07 1. T034E-04 ‘4,6191E~03
M £,3111E-01 8,2899E~01 9.1751€-01 ] 6.6114F-01 9.29628-01 3.5715€~01
He 5.1663E-08 1.3527E-05 1.2622€-04 He 2.3824E-07 1.690T7E-04 4.6030E-03
H2 4.3217F-01 1.4170E-01 5.5168€~-02 H2 3.05386-01 4.3277€-02 7.6TTTE~03
W= 1.4849€E-09 1.0602E-06 7.7528€-0¢ H- 7.3598E-09 8.61T6E-06 - 1.0735E-04
H2+ 4,3199F-09 1.41405-06 B8.9656E-06 H2+ 1.7254E-08 9, B9OOE-~06 1.234TE-04
HE 3.6722E~-02 2.9274E-02 - 2.7053€-02 HE 3.3471€-02 2.6747E-02 2.5723€E-02
HE ¢ 2.3214€-21 4.5778€E~-15 1.1186€-12 HE+ T.54826-20 2.0105€~-12 T.0792E-09

HE#+ 1.0273E~75 3.14T4E-52 5.7363E-43 HE #+ 1.76476-69 4.6220E~-42 3.5173E-29
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P1 = 5,00F4¢03 N/SO-M, |

xH2 = ;95

pf"'v -

SPECIES,

E~. -
" T
He

H2
H- ki
M2+ _:.
ME . .. .
HE+ . . n
HE#® - oo

+MOVING SHOCK

301246E402

T146323E+01

122336401
5.1116E401°

4.7109E+00

1.6731E+00
1.564TE+00
8.6889E-01"

"1.4260E+01

:542041€-07

"T1.2181€-01
°5,0294E-07 "
Tl244623E-01

ATL T SN

-1.5555€-08
3.3023€-08

1-3.19556-02

4.4203E219
3.8690F67

Pl = S5.03E+03 N/SO-M,

XH2 = .95
. MOVING SHOCK
P T .3.4459E+02’°
T, - 1.7085E+01 .
RHO 1.2309E+01
H . .5.6258E401
A .'4.96595000g
s” T, 147203E+03.
1 7 Ui 1ie386E+00
GAME ., ' .8.8118£-01
u 1.4983E+01
SPECIES  —-—----—-oe-
E~ - 1.1145€E-06
H" L 4. T.T94SE-01
He 27 1.0842E-06
H2 . -~ 1.90)3E-01
M-~ .3,2698E-08
H2e . 6.30306~08
HE 3.0514E-02
HE« 2.6834E-18
HE++ 2.96T71€-64

XHE = .05

‘STANDING SHOCK

STAND[NG SHOCK

3.2161£+03.
3.5239E+¢01
4.7094E+01.
1.0001E+02
8.618TE+00
1.8372€400

1.9379E4G0- , ..

1,08775+00
. 3.9102E+00

MOLE FRACTIONS
2.7473E-03

. 9.5967E-01
. 2.7395E-03

8.9094E-C3

+ 6.3098€-05
7.0860E-05
. 2.5801E-02
1.7092E-09
1.8047E-31

TABLE {. - Continued

USl = 2.00E+04 M/SEC .

REFLECTED SHOCK

2.9699€+03 4,.8050€¢03
: 3,0444E+01 4.4186E+01
[ "5.0953E+01 . 5.5266F+01

.9.1193E+01. 1.1783E+02
7.9830E400 © 9.3380F+00.
1.7974E+00 1.8755€+00-
1.9146E+00. 1.95TTE+00

L1.0933E+00 1.0029F+00
3.4277E+00 .~ 4,0528E+00

. MOLE FRACTIONS ~--covcmmm- -

T.3288E-04 1.3398€~02-.
"9.53156-01 . . 9.4321E-01.
7.30126~04 - 1.3346E~02 .
1.9220€-02 . 4.1483E-03
2.5343€E-05 2.1695E~04
2.8094E-05 '2,6926E-04
2.6116€-02 - - 2.,5611E-02
6.9439E-11: - . 9,5944E-08.
1.6354E-36_ 4,2498E-25
US1 = 2.10E+04 n/ssc <L
XHE = .05 :

REFLECTED SHOCK
-5.3557€+03 .
4.9020£+01 -
S.4TTIE+I] .
1.3041€+02

T 9.6B41E+00,

1.9122€+00
1.9947€+00
9.5911€-01:
4.3404F+00

2.5646E<02
9.2019€-01

2.5536€-02

. 2.7982E-03
- 3,2574E-04
4.3501E-06 -

2.5066E-02 -

4.802%4E-07
1.4146E-22

Pl = 5.00E¢03 N/SO~M,
XH2 = .95

USLl = 2,20E+04- M/SEC. -
XHE = ,05 o

MOVING SHOCK. STANDING- SHOCK.

’

HO -

NMNAPI DO

GAME

SPECIES

E-

H

He
H2

H=-
H2e .
HE ~
HE+
HE# o

3,7803€+02
1. 7961 E+01
1.2296E+01
6.1645E+01
5.254TE+00
1.7663E+00
1. TL18E+00
8.9807E~01 -
1.5694E+01

2.4T19€-06
8.3163€~01
2.4200E-06
1.3915e-01
-6.8927€E~-08

. 1.2081€-07 -

2.9209€-02
148210617
4.9924E-51 -

Pl = 5,00E¢03 N/SQO-M.
XH2 = .95

SPECIES

E-
H -

He g
H2- -7
H-
H2+

HE

HE+

HE ¢+

MOVING SHOCK -

4.1260€¢02
1.9061E+01

" 1021326401
6. T2TLE+OL ; -
5.6064E400 .

1.8123€+00
1.7842€+00
9.24236-01"
1.6388E+01

‘6.0798F-06 -

+ BeT904E-01

5.9896E-06
-9.2925€-02"

. 1.5355€-07
T -2.4371E-07
© 2.8024E-02

1.60026~-16
1.4839E-57

3.4525€403 .
3.9977E+01
4.4179E+01
1.0918€E+02
9.014TE+00
1.8732E+00
1.9548E+00
1.0399E+00
4.3634E¢00

MOLE FRACTIONS

7.4965E-03

9.5429E-01
T.4751E-03
4.8987€E-03

1.21556-04 --

.1.4285E-04 -

2.55T78E-02 -

1.9412E-08 -

-1.1064E-2T7"

REFLECTED SHOCK
S.8T15E+03
5,3008E+01 -
5.4698E+01
1.4304€+02

.1.0002E+01.
1.9464E+00
2,0251E+00

- =9.3192E-01.
~4,5512E+00.

3.9769E~-02"
- 8.9283E-01"
. 3.9588E-02-
72.0973E-03 -
. 4.2113E-04
-5.9995E-04"
2.4689€-02-
1.4559E-06"
- T+7392E-21

USL = 2.30E+0¢" HISEC

XHE = ,05

3.6764E4+03
4,4235E+01
.%.2108€+01
1.1879€+02
‘9.3079E+00 "
*1+9073E+00
~ 1.9738E+00
9.9230€-01
4.T140E+00

HOLE FRACTIONS

1.5410€-02
9,4033E~01
'1.5363€-02
- 3.13876-03
1.8966E-04
2,35776-04
2.5332€-02
1.1163€-07
5.9313€-25

STANDING SHOCK REFLECTED SHOCK

-64309T7E+03
‘546389E¢01
© 5i43T8E+01 -

‘3. 1 1.5569€402 -
*' "1.0300€+01 "
. 1.9798E+00°

-205T7TE+00
9.1433E-01
' 4.TOABE+00.

. 5.4760E-02
T+ 8.6354E-01
4 5,4505E-02
¥ 1.6534E-03

-t .9731E-04
7.4958E -0
2.4295€-02
3.3141€-06"
1.5019€-19



P1 = 5
xH2

P
T .
RHD -

H
A
S

T o
GAME
u-

SPECIES

E_
H
He
H2
H-
H2¢
HE
HE ¢
HE++

PL = 5
XH2 =

[
T .
R|RHO

H
A
S
3

GAME
v

SPECIES

E~ |

H

He

H2

H-

H2+
HE .
HE +
HE++ .

+00F+03 N/SQ-M.

95

MOVING SHNCK
4.479TE+02

2.0554E¢01. -

1.1779E+9J1 -
T.3129E+01
-€,068TE+JD
1.8572€+00
1.8503E+00
9,6842E-31
"1, T054E+01

1. 780SE-05
9.1934£-01.
+ 1. T643E-0°5

5.3904F-02 .. -«

3.7845E-07
5.4022E-07"
2.7023E-02"

<. 2.1900€-15

2.2586F-53

+00E+03 N/7SO-M,
95 Eo

.

XHE

+0

STANDING SHOCK

©T73,8629F¢03
4.7917E«01
4.3375E+01
1.2880E+02
9.5723E400
1.9408E+0C
1.9967£+00

'9,8770E-01
4.9655E+00

MOLE .FRACTIONS

N 2.5937€E-02

© 9.2035€-01
2.5857€E-02 -

«~242229€-03
2.5519E-04

3.3531E-04 - -

2.5041E-02
3.9761F-07
5.6497€E-23

US1 = 2.40E+04 M/SEC

TABLE I. - Continued

REFLECTED SHOCK
6.62T4E+03
" 5.9307E+01
5.3414€¢31
1.6835€402
1.0581E+01
2.0133€+00
2.0921E+00-
9.02356-01 °
4.8206E¢00

7.0124€-02

8.3342E-01

6.9795€-02

- "1.3329E-23

H5,5166E-04
8.7341E-04 *
.2.3893E-02°¢

.. 6.3010E-06
1.5077E-18"

~ US1l = 2.50E+¢04 M/SEC

XHE = .05

'MOVING SHOCK STANDING SMOCK . REFLECTED SHOCK

4<B358E+02°
2.2752E+01
1. 11TTE+D1
T.9203E+01
6.T083E+00
1.8997€E+00
1.9016E+00
1,0402F+J0
1:76TTE+OL

6.7859E-05
9.4803E-01
6.75576-05
2.5542E-02
1.0869E-06
1.3890£-06
2.6294E-02
"5.81426-14
3.3373€-48

~

3.9693E+03
i .541014E+01

v 3.8466E401

* " 1.3905€+402
9.819TE+00
1.9742E+00
2.0228€+00
9.3446E-01
5.1307E+C0

MOLE FRACTIONS

3.8074£-02 - .
8.9685€-01 : -

3.7956E-02
1.6702E-03
3.0847€E-04
4.2589E-04
2.4T1T€E-02
1.0150E-06
1.6049€-21

6. 7580E+03
“6.1800€+01

5.1395€¢01""
1.8084E+02

1.0842F+01

2.0478E+00

.2.1277E+00

-8.9400E-01 -
%.9065€+00

..8.554T7E-02 ¢
8.0317€-01 -
8.5158E-02 .
1.0797E-03 .
5.812BE~04
9.5994E~-04
2.3489E-02

« 1.0538E-05">

. 9.3940E-18 .

"p1 =5 k‘Nlrp-z

Pl
XH2

SPECIES

E_
H
He
H2
H-
H2e
HE
HE +
HE ¢+

Pl = S,.00E+03 N/SQ—M,

XH2 =

WO

GAME

NVNBPTIR4D

SPECIES
€-

H L

He .
W2 .7
H-
H2e
HE

HE +

HE ¢+

5.00E+03 N/SO-M,

_US1 = 2.60E¢04 M/SEC

XHE

OVING SHOCK STANDING SHOCK REFLECTED SHOCK

$.1900E¢02
2.5906E+01 °

" 1:0376E+01

B8.5474F¢ 01"
T.4453E+00
1.9387€+00
1.9308E+00

* 1.1082E+00

1.8244E¢01"
i

3.9838€+03
£.3707€+01
3.6144E+01
1.4937E+02
1.0060E+01
2.0094E+00
2.0523E+00

. 9.1818€-01

5.2284E+00

6.6981€+03
 6.3911E+01
4.8426E+01

. 1.9301£+02 °
*1.1084E¢01
2.0833E+00

. 241642E400°
'8.8819E-01
4,96 T9E+00

~—m—————-2- MOLE FRACTIONS —=mmmmmum—so'’

3.1683E-04
9.6319E-01
3.1626E-04
. 1.0277€-02
3,64239E-06
'3.9900E~05
2.5897€-02
2.5604€E-12

Te 3,0122E-42

M

95

OVING SHOCK
5.5512E¢02
2.9685E+01

" 9.6191E+00

9.1964E+01 -

‘8.0118E+00

1.9734E+00
1.9441E+00
1.1123€+00
1.8793€+01

STA

5.16296-02
8.T7040E~01
5.1472€-02
1.2837€-03
3.4720E-04
5,0117€~04
2.4361€-02

,

2.1285€-06

2.2250€E-20

US1 = 2.TOE+04 M/SEC™ | '

XHE = .05

NDING SHOCK
3.9872E+03
5.6074E+01
3.4123€+01
1.5998€+02
1,0294E+01
2.0436E+00
2.0838E+00

' 9.0689E-01
-5.2923E+00

< > 1,0085€-01 '
7.7317€-01
1.0041€-91
8,7351E~06
5.8797€-04
1.0063E-03"
2.3087€-02
1.6027€-05
'4.0936E-17

REFLECTED SHOCK
6.6086E ¢03
6.5865E401
4.5581€+01°
2,0530€+02
121321E+01
2.1186E400 "
2,2019E+00 -
8.8398E-01
5.0194E+00

mm—mmme—— MOLE FRACTIONS —=emmmmemeee

1.3244€-03
9.6727E-01
1.3233€-03
4.3464E-03
9.4929E-06

1.0574E-05

2.57196-02
B.5441E-11
9.4299€-37

6.5785€-02

8.426T€E-01 .

6.5593€-02

1.0168E-03 '

3. 7489E-04
‘5.6305E~04

T 2.3991€E-02

3.8664E-06

1.8644E-19

1.1615€-01
7.4314E-01
1.1568E-01
7.1131E-04
5.8403E-04
1.0327€-03"
2.2684€-02
2.3106E-05
1.4710€-16
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TABLE'I - Confinued

. o 2
P " 5 kN/m
Pl = 5,00E¢03 N/SO-M., USL = 2.80F¢04 M/SEC Pl = 5.00E¢03 N/S0-M. US1 = 3.00E¢04 M/SEC
XH2 = .95 XHE = .05 XH2 = .95 XHE- = .05
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 5.9252E402 4, 06396403 6.611TE#03 P 6.T49TE+02 4.4071E¢03 7.0441E¢03
T 3.3476E+01 5.8295E+01 6.7756E+01 T 3.9916E+01 6.2723E401 7.1936E4+01
RHO . 9.0605E+00 © 3,2765E¢01 %.3568E+01 RHO 8.5363E+¢00 3.2079E +01 4.2132E+01
R | 9.8686E+01 1.7099E+02. 2.1803E+02 H 1.1297€+02 1.9526€+402 2.4640E402
A ' 8.3529E+00 1.0532E+01 1.1564€+01 A . 8. 7T739E+00 1.1044E401 1.210S€+01
s ’ 2.0045E+00 2.0763E400 2.1524E+00 - s - © 2.0600E+00 2.1378E+00 2.2173E+00
z 1.9536E+ 00 2.1172E400 . 2.2408£+00 7 1.9809E+00 2.1903€+00 2.3242€400
GAME -~ 1.0669E+00 8.9873E-01 . 8,8083€-01 GAME . 9.7358E-01 8.8780E-01 8.T646E-01
v 1.9346E+01 5.3432E+00 5.0748E+00 1] 2.05T72E+01 5.4593E£4+00 5.2186E+00
SPECIES  —=—————==—<- MOLE FRACTICNS ====—==———ce ~ SPECIES  —-—————mo—wmn MOLE FRACTIONS —=——==————==e
€= ¢ °  4,0558€E-03 8.0609€-02 * 1.3140E-01 €=, - 1.6611E-02 1.1104E-01 1.6252€~01
W 9,6404E-01 7 8.1395€-01 T.131TE-01 M - ¢ 9.64050E~01 7.5363E-01 6.5195E-01
e - - 4,0534E-03 . 8.,01B0E-02 1.3089E-01_ He' ) 1.66026-02 1.1073€-01 1.6191€-01
H2 . 0 2.2130E-03 8.2839€-04 5.8788E-04. H2 : 9.3730E-04 . 5.8616E-04 4.1546E-04
M= 20777 0 2,04T73E-05 3,9777€-04 S.7864E-04 M-, . 5.2155€-05 4.4062E-04 5.7308E-04
H2¢ - 7 2.2823E-05 6,2023E~04 . 1.0563€E203 H2+ 6.1389E-05 T.4032€E-04 1.1201€-03
HE " 7 2,5594E-92 2.3610€-02 2.2282E-92 HE . . 2.5241E-02 2.2812€~02 2.1451€-02
HE+ = 727 -7 1,32256-09 6.4530E~06 . 3.2361€-05. HE+ - . 4.24686-08 1.5735€-05 6.1992€-05
HME+s 2" 1.91176-32 1.1426F-18 - 4.8158E~16 HE++ T 5.1443F-27 2.8387E-17 4.9371€-15
PL = 5.00F+03 N/SO-M, USL = 2.90€E¢04 M/SEC . PL = 5.00£423 N/SO-M, USY = 3,.20E+04 M/SEC
XH2 = .95 XHE = ,0S ’ XH2 = .9% XHE = .05
"7 T MOVING SHOCK  STANDING SHOCK REFLECTED SHOCK ~ MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
[ . 6.324TE+02 4. 1855E¢03 | 6.7630E+03 P T.6675E+02 5.0054E+03 7.8771€¢03
T 27 3.6915E401 6.0501E+01 6.57B1F+01. To.." .. 4.4875E+0L. 6.T150€¢01 7.6662E¢01
RHO "2 B,T1T4E+00 3.2136E+01 4e24B0E+0] RHO. B.44T8E+0D 3.2843E401 4, 2T05E+01
H - ©T.1,0569E402 - 1.8274E+02 . . 2.3173€+02 Ho 1.2836E+02 2.2216E+02 2.7831€+402
A T -7 B.5782F+00 1.0782E+01 1.1825€+01° A 9.1700€+00 1.1590E+01 1.2700E¢01
s 2.0331E+J0 2.10765403 . 2.1852E400 3 . 2.1110E+00 2.1965E¢00 2.2792F+00
7 1.9653E+ 00 T-2.1527€E+00 . . 2.2B815F+00 . T, . 2.0226E+00 2.2698E+400 2.4124E400
GAME 1.0143E+00 8.9255€~01 . B.T836E-01 GAME | 9.264T€-01 . 8.8129€-01 8.7638E-01
[T 1.9940F401 5.4038E¢00 £.1411€400 u - 2.1913€+01 5.6301E400 5.4018E+00
SPECIES  ——=—--———om- MOLE FRACTIONS -————=oo=dae 7% SPECIES  ——cecomo—-ee MOLE FRACTIONS ===vmcmmemax
€- 9.1812F-03 9.5550€6-02 1.4686F~-01 E- .. ... ~3.6564E-02 1.4219€-01 1.9316€-01
o 9.5478F-01 ° 7.8415€-01 T 6.8276E-01 H 9.31428-01 6.9225€-01 5.9164E-01
He . 9.1762F-33 .5280F-02 - 1.4631€-01 " He " 3,6541E-062 1.4177€-01 1.9243E-01
H2 - © 1.3494E-03 6.90B0E-04 ~  4.9231E-04 w2, 5.6383F-24 4.3364E-04 2.998BE-~04
H- - 3.5378F-35 °  4,1965F-04 S.75526-2¢6 " W T <£972F-05 4.7365€-04 . 5.6294E-04
H2+ 4,0353€-05 64791 9E-06 . 1.0862€-03 H2¥ .- 1.0813E-06 - 8.5681E-04 1.1816€-03
HE - 2.5441£502 2.3216F-02 2.1871€-02 HE L 2.4720€-02 2.1995E6-02 - 2.06126-02
HE* .9.8089E-09 1.0262€6-05 4.4920E~0% HE + . 3.1003F-07 3.3592€6-05 1.1390€-04
HF ¢+ . 2.58564F-25 £.03R7E-18 1.5695€-15 " HE s+ 6.80826-24 4.50686-16 4.48805-14
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TABLE I. - Continued

2
Py «5kN/m
Pl = 5,00E+33 N/SO-M, US1 = 3.40F+04 M/SEC : Pl = S5.,00E+03 N/SN-M, USl = 3.80E+06 M/SEC
XH2 = ,95 . XHE = ,0% . XH2 = .95 XHE = .05
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
4 B.b6T4F+I2 5.7655€+03 8.5720F+03. P 1.0883E+03 T.6369E+03 1.1715E+04
T 4. 8912E+401 7.1599E+01 8.1375E+01 T 5.5582E+01 . 8.0742£+01 9.2334F+01
RHO : 8.5432E+00 3.42938E+01 4.39825+01 RHQ 8.9142€+00 3.7348E+01 4.6884€E+01
H 1.4482F+02 2.5143E+02 3.1333€+02. H 1.8085€+02 . 3.1624F402 3.9187E+02
A 9.5774E+00 1.2162E+01 1.3357E+01 A 1.04015+01 1.3391E+01 1.4858€+01
S 2.1601E+00 2.2543E+00 2.3417€+00 s 2.2568€+00 2.3695€400 2.4662E+00
z . 2.0742€E+00 T 2.3540E+00 2.5068E+00 4 2.1966E+00 2.53256+00 2. T062E+00
GAME 9.0412F-21 8.7762€E-01 8.T463E-1 GAME 8.8609E-01 B.7596E-01 B8.8352€-01
u 2.3317€+01 - 5.8293E+00 5.6175E+00 u 2.6203E+01 6.2652E+00 6.1510E+00
SPECIES —w==—e——=w-=~ MOLE FRACTIONS ---wcecc—wwe- X SPECIES  ----—-—=-—mo MOLE FRACTIONS ——====—ee——e
E- 6.0434E-02 1.7291€-01 242354€-01 . €- 1l.12726-01 2. 3125€E~-01 2.8067E-01
H 8.5440%-01 6.3170E-01 5.3188€E-01 H 7.5125E-01 5.1685€-01 4,1982€-01
He 6.0394F~02 1.7238E-01 2.2266€E-01 He 1.1264F-01 2.3045E-01 2.7936E-01
H2 . 3.9433E-04 3.2518E-04 2.1251€~04 "2 2.2829€E-24 1.7665E-04 9.62645-05
H- 1.1614€E-04. -~ 4,9113€E-04 5.3731E-04 H- 1.6066E-04 4. T256E-04 4.3968E~-04
H2+ 1.,5539E-04 9. 5535E-04 1.2136F-23 . H2+ 2+3983E-04 1.0581E~03 1.1433€E-03
HE T2.4104E-02 2.1175€-02 1.9742€-02 . HE - 2.2756E-02 1.9538E~-02 1.7873E~-02
HE ¢ 1.1540E-06 6.5266E-05 2.0394E-04 HE ¢ 6.6002E-06 2.0529€E-04 6.02845~04
HE ++ B8.0505€-22 5.1403E-15 3.7506E-13 HE ¢+ 4.7172E-19 3.4342E-13 1.9943€-11
Pl = 5,00E+33 N/SO-M. US1 = 3,60E+Q04 M/SEC Pl = 5,00F¢03 N/SO-M,. USL = 4.00E+0& M/SEC
XH2 = ,95 . XHE = .05 XH2 = .95 XHE = L.0S
MOVING SHNCK STANDING SHOCK REFLECTED SHOCK ) MOVING SHOCK STANDING SHOCK REFLECTED S$SHOCK

4 " 9.7409E+02 £,6%19E+03 ° 1.0261F +04 4 1. 2092€+03 8.7079€+403 . 1.3326E+04
T © T 5.2412E+01 - T.6113E+01 8.6623F+01 T 5.8541€¢01 8.5565€+01 - 9.8693E+01
RHO . °~ B8.T141E+J0 3.,57T91F+01 4.564T8E+J1 RHO 9.1209E+00 3.8760FE+01 4.8026E+01
H - 1. 6232E+02 - 2.8B286E+02 3.5120€402 H 2.0039E+02 3.5151€+02 . 4.3556E+402
A 9.9884E+00 - 1.2761E+01 1.4071F+01 ~ A 1.0817€+01 1.4061€+01 1.5745E+01
S ' ' 2.2085E+00 2.3119€+400 2.4038E+00 S 2.3053E+00 2.42T2E+00 2.5289E+00
14 © - 2.13283E+00 2.4418E+400 T 2.6046E+00, z 2.2647F¢00 2.6256E400 2.8115E+00
GAME ™ 8,9251E-01 8.7620E-01 8.7751€-01 GAME 8,8254E-01 8.8003E-01 8.9338€-01
u- - 2.4T52E+01 6.032BE+00 5.8651F +00 1} 2.76860E401 | 6.5228E+00 6.4950E+00
SPECIES  ===crmecec-- MOLE FRACTIONS ====———e-—o- SPECIES w—emsmmm— = MOLE FRACTIONS ~——eem——eeee

E- 8.6190E-02 2.0269E-01 © 2.5268E-01 €- 1.3940E-01 2.5850€~01 3.0752€-01
H °. - 8.0360£-01 5.7305E-01 4. T465E-01 H 6.9861E-01 4.6330E-01 3,67376-01
He 8.61286-02 2.0203E-01 2.5162E-01 He 1.3928E-01 2.5754E-01 3.0585€-01
H2 2.9492E-04 2.4203E-06 1.463TE-04 H2 1.7956E-06 1.2521€-04 5.9497€-05
H= 1.4115F-04 4.90T4E-04 4.9546E-04 H- 1. 746TE-04 4.3897€-04 3.7506E-04
H2 ¢ " 1.9989F-04% 1.0251E~03 1.2027€6-03 H2e 2. T7405€-04 1.0514E-03 1.03676-03
HE 2.3441€-02 2.0358E-02 1.88428-02 HE 2.2066E-02 1+ B8699E~02 1.6TT4E~-02
HE+ 3,0485E-06 1.1859€-04 3.5417€-04 HE+ 1.2593E-05 3. 4356E-04 1.0100€-03

HE &+ 2.7878E-20 4,.5966E-14 2.8201€-12 HE ¢ ¢ 5.0572E-18 2.2633€-12 1.3741E-10
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TABLE I, - Continued - -

- 5 kN/m?
Pl ‘=5, 00E+03 N/soan. USL-= 4.20E¢04 M/SEC
XNZ = L9585 - -, XHF = L,05. ; “ N xuz =
. MOVING SHOCK STANDING SHOCK ‘REFLECTED SHOCK .
4 1.3366E+403 - 9.8500E+03 - . 1«SOTTE+04 P .
T oot b6e136BE+OL "~ 9.0667E+0L - 1.0588E+02 T.
_RHO 9.3218E+00 :-3.9928E+01 4.8778E+01 RHO
Houn . 22094E+02 . 3.8858£+02". 4.8208E+32, H
. V7 .1.123BE¢01 « ~:. 1.4782E+01 1.6752E+01 A -
S7 Tt it 2.3541E¢00. - 2.4845E400 2.5912E+00 3
L« . 2.3364E+ 0D T, 2.T209E¢00. ° ©  2.9194E+00 z
GAME 8.8080E-01".° 8.8573E<01 . 9.078BE-01 GAME
u-. .0 2.9119€401 - | 6.8153E+00. . . 6.8786€+00 [V
SPECTES  =—=-<=—===== MOLE FRACTIONS —=———=—=w=—= SPECIES
E~ 1.6582E-01 2.84416-01 3.3299€-01 . E-
H: 1 6.464TE~OL 441249€-01 + 3.1789€-01 H
He “146568F =21~ 2.8324€-01": . 3.3076E-01 He
H2 » —1.4206E-04 8,5462E-05 +- 3.4199€-05 H2
H=" .'3s - 1,B336E-06 - 3.9367E-06 - . 3.0891€-04 H=
H2s - " 3,0172E~04 - 1.0049€-03 8.9260E-04: H2e
HE, - +.+241379€-02 1.7816E-02 *-..  1.56T6E-02 . HE
HEs. . . 242061E-05 5.6076E~04 .. ... - 1.6507€-03 HE ¢
HE ¢+ -+ 3.9658£-17 1.3683E-11 . 9.2T68E-10 HE# ¢
Pl = 5. oos’oz N/SO-Ms  USL = 4.40E+04 M/SEC Pl = 8.
XH2 = .95 . . . XHE = .05 .- . B XH2 =
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK .
P e T T Li4TO2E403 - 1.1051E404° - -1 1.6978E+04 P .
T. 6.411TE+DL. - * 7~ ‘9.615JE401 - - - 1.14226+402 T
RHO "+ 9,5094E+00 - 4.0787E+01 . 4.9066E+01 RHO ™
M. 2.4250E¢02 | - - 4.2737E+02 T . 5.3206F+02. H o
A * 1i1666E401.  *  :1.5557Ee01 - 1.7923£401- [
s . v- 2.4033E¢00 . -r .+ 2.5418E¢00 . 2.6532E+00" S
L..-7 ' 2.4113E+00° 2.8179E+00 >-.  3.0294F¢00 z
GAME.<. . 8.8034F-01 - ©.8.9445E-01. *. . 9.283TE-Ot GAME
Y. © 1 3.05TTE+OL 7.14T7JE+03 3.7.3497E+00 '
SPECIES - —=-—-——-—- ~— MOLE FRACTICNS —-———-mo——eee SPECIES
i 1.9175F-01 3.0896E-01 3.5T10E-01 E-
" 5.9531E-01 « 3.6449E~01 2.7138E-01 L]
He - 1.9158F=01 . 7+ 3,0748E-01-" ©3.564925-01 He
H2. .7 - 1.1230€~-04 5.5T22E-05-. - 1.7987€-05 H2 s
H= S 1487338204 3.4129E-04~ """  2.4TT4E-04 H--
H2s" 3.22326-064> 9.2295€-04 7.2526E-04 H2e
HE .~ - 2.0699E-02 - 1.68486-02°"" - 1.3905€-02 HE,
HE ¢ © »3.53986~-051." -7 8,9636E-04 " 2.5985E-03 HE ¢
4 244959516 . 7.80326~-11 HE++
. K ;

HE+e. - .

6.2359€-09

Pl = 5,00E+03 NISO-N.

95

MOVING SHOCK
1.6106E+03
6.6833E+01 -
9.6814E+00
2.6507E+02
1.2106€¢01
2.4528E+00
2.4892€+00
8.8094E-01

3.2062E+01

2. 1704E-01
5.4543E-01
- 2.1683E-01-

8.8257E-05"

1.8612F-04"
© 3.3558E-04

2.0029€-02 ~
S5.7546E-05.

1.33%0E-15

«95 -

00E+03 N/SO—N'

MOV ING SHUCK
1. 7564E403 ".
6.9544E41:
* 9.8285E¢00 -
2.8861E+02. -
1.2558E+01. -
2.5026E+00
2.5696E+00 -
" 8.8251E-0F
3.3488€+01 -

2.4154E-01

4.9711€E-01 . ° -

- 2.4130E-01 ¢
6. 8674E-05"
1. 8099E-04
3.41206-06" "
1.9370E-02"
8.8155E-05
* Y 6.3661E-15

1.3571LE+04 i 2.'1243E+04
1 1.0876E¢02 - - .1.3633E+02
©4.1392E+01° ' 17 §.7902E+0]
5.0992E+402 " -’ .6.4384E+02
-7 1.739648401 7 2.1003E+01
*+2.6539F+00 - %‘2.1759Eoou
-"3.0146E+00 “ 3.2528E+00'
©9.2285E-01, 9.94T4E-0L
T 96256400 " 8.6133£+00
MOLE FRACTIONS ——————-=~—-
3.5385E-01 4.0092E-01
2.77356-01" " ' 1,87T5E-01
3.5127€E-01" * 3.9541E-01
2.0071€-05 * 3.5646E-06
2.3506E-04 ° " * 1.56936-04"
6,8564E-04 " 1 3.9079E-04
1.4460E-02 -7 1.0101E-02
2.1258€-03 ' 5.2T01E-03
© 2.,7802E-07

STANDING SHOCK

US1 = 4,60 ¢04 M/SEC
XHE = L05

STANDING SHOCK REFLECTED SHOCK

" 1e2306E404 -V 1.9044E +04
‘1.0216E402 = : - 1.2429E+02

- 4.1306E+01 <. T 4.87S4EOL.
7 4.6T97E+02-~° " 5.8598€402
1.6435E401 - 1.9337€+01

T 2.5984E+00 * -  2.7156E+00

' 2.9163E+00 ©3.1428E+00
" 9.0666E-01- © 9.5729E-01.
-~ 145254E+00 :*.7.9205€ +00

MOLE FRACTIONS —————————mm

3.3218€E-01 3.8009E-01
3.1929€-01 "= 2.2737€-01

- - 3.3025E-01 - - 3.,7587E-01
- 3.6411E6-05"; - 8.4197€E-06
T 2.86T79E-04 < 1.9571€-04
8.12946-04 LY. 5.4955E-04
1.5742€~02 « " 1.2039E-02
1.4032E-03 V" - .. 3,B701€-03

T 4,2984E-10

-

4.2T34E-08

Usl = &, 805'06 NISEC
XHE = .05

R~EFL ECTED SHOCK

2.2619E-09



TABLE |,

CUSL 3 5.,00E+¢04 M/SEC T

o1 = 5.00E+03 N/so-u.
XH2 = .95 CUXHE = .05
. MCVING SHOCK STANDING SHOCK REFLECTED. SHOCK
p : 1.9081E¢03° . © .1,483B8E¢04  « ..2.3639E+04"
T, - 7.2289€¢01 -~ 1.1613E¢02 : -  1,5150E+02
]HO "9.9517E+00 . 4.10565401 =t 4.6423E¢01.
W 3,1316E402 .  5.533D€402... 7.0754E402-
A . 1.3027E401 . 1.BL69E+0L . 2.3002E+01
s 2.5527€+00 -1 2.7082E+00 2.8364E+00
z- 2.6524€+00 -3.1121E+00 3.3610F +00
GANE 8.8505€-01 9.4379E~-01 1. 0390F +00
U 3.4928E+01 8.4758E+00 9.5284€40)
SPECIES MOLE FRACTIONS ==-—=mmmmomu
. - R .
€- - 2.6521F-01 - : 3,73976-01 ~  .2008E-0l-
W  %.5066€~01 2.3869F-01 - 1.51336-01
He 2.6491€-01 .. 3.7052E-01 4.1333£-01"
H2 5,2708E-05 -~ ' 1.0996E-05 1.3168E-06
H- 1.72226-34 1.8958E-04 . 1.2825E-3%
H2+ . 3.3940£-047 -  5,5315E-04 . 2,5T04E~04
HE 1.8719E-02 - .. 1.2982E-02 8.2657€-03
HE+ 1.32116-04. . 3,08456-03 . 6.5090E-03,.
HE v 2.77856-14 1.14276-08 1.8253E-06
PL = S.00E+03 u/so-n._ US1 = 5.20E +04 M/SEC
XH2 = .95 XHE = .05
o ~'MOVING SHOCK . STANDING SHOCK . REFLECTED SHOCK
P © .2.065BE¢03 ..  1.6079E¢04, .. - - .2.6169E+04
T T.51006431 .+ 1.2439E¢02: + 1.6969E402 -
RHO 1.0049€401 . ° | 4.0312€+01 4.4502E+01°
R 3.3869E+02. 5.9794E+02. . - . 1.T56TF+02
A 1:3516E+01 - - 1,96T0E+01: . 2.5168€+01
s - .24 6030E ¢ 00. 2.7606€+00 . 2.8939F ¢00
z. L2.7373E400 3.2066€¢00: 3,4576E+00
GAME , 8.8866E-01 9.7003E-01 -, .- 1.0795E+00
v 3.6362E+01 -'9.0904E+00 1.0548E+01
SPECIES  ———————==-== MOLE FRACT{ONS —===-m——===m
R o . ;
€= 2.8800€E-01 3.9232€-01 - 4,3619E-01
M . 4.0558E-01 2.0369€-01 1.2063€-01
He - 2.8763F-21 .3.87826-01 4.2844E~01
H2 . 3.9T49E~05 5.6762€~06" 4.5736E-07
H- 1 1.6040€-04 - 1.5248E-34 - 1.9757€-04
H2e 3. 30665 -04 4.2773€-04 1.6191E-04 .
He 1.80715-02 1.13726-02 6.7753E-23
HE o 1.9505E-04 %.2210E-03 1.6746€-03."
HE ¢+ 1.14146-13 1.0837E-05

5.4322€-08

:béhﬁﬁu;h;f;‘

Pl SR RS A T :i‘\'srw oo
Pl.= 5, 00F003 N/SO-M, . USL'= 5,40E+¢04. "/SEC» < A
XH2 =, ,95 - . . XHE = .05' . . o
T & LELT s 6L
o . "OVING S"OCK STANDING SHOCK’ REFLECYED SHOCK
L 2.2292E+0Y <te 15 T30SE404 ~ 7~ 2! : 2,8849E¢06" |
T 7,.8016E+01" - * 153378€¢02 ¢ ¢ 1.9075F002'
2 - L.0118E+0L T 713,9230E401 ¢
H-» T 3.6521€4032 - - 6.4398E402:"
L T 1.4030€+01° - 2.1020E¢01-
S 2.6535€+00 - 2.8111€4+00°
1~ 2.8241€+00 2 3.29T2E+00 -
GAME P .8.9346E-01 - © 1.0016E+00" 7 1. 1087E+00"
Y 3.7786E+01 " -~ - - 9,T7459E+00 1.1725E+01
. AL ~ EE . 4
SPECIES wommmsmeee—e= MOLE FRACTICNS ————=ce—e—--
E- - . 3.0995‘ ‘01* 6 08925 Ol .69105'01;‘
v 3.6256F-01: < 1. T217E-01" «6057E -02:¢
* 3.0939E-01 . 4.0330E~01~" «4052E-01~
- 2.93356-05 ' - 24 TS3ITE~06 +S949E-QTH
' 1e4615E-04 ¢ 142364E~-04 -'9.1151E-05+
H2'¢ +3.1486E-04"" . 3. 1726E-04 <% 1.0108€E-04¢
HE  uv . 1.T7420E-02 . - 9.7411€-03 5.6084E-03"
HE+ -+ 7 - 2.8530E-04  ~r 5.4228E-03" *7"\Y¥ B.4644E-034
HE+ s+ 4.5039E-13 2.4488€E-07 5.5321€-05
Y . i Loan, o va
PL = 5_00E¢03 N/S0-M, USL = S.60E¢04 M/SEC. =« s
XH2 =.- .95 XHE = ,0S5
' i, 7 ee it g e

SPECIES
E_ .
H
He"
H2
H- .
H2y T
HE :

HE ¢
HE#®+

“. MCVING SHOCK

© 243983E403.. ° .1
" 8.1075€s00 - - L
~1.015TE+0). - 3.

1.7390F-12 1.

‘STANDING SHOCK
JB455E+04 «

REFLECTED SHOCK
e 3,161 4E4047
i 20 144 0E¥025
FY 4,0889E¢01”

4455E+02:7 %
TT38£+01. -

3.9271F+ 027 «9096E+02 92E+02
L.4575E+01 - ~2.2518€E+01 48 TEe0L”
2.7Q39€400 - '2..8606E+00. 9990E +00
2.9123E+00 - ~134.3833€+00"" ’ 6063E¢00
8.9965€-01 " " - 1.0368E400 =.7 - " 135 1246E400"
3.9201E+01 1.0525€¢01 1.2976E+01
——w——ee——e—= ‘MOLE FRACTIONS -~———————wme
© 3.3073€-01- 4.2386E-01"""" " 445934E-01"
> 3,2150F-01" . 1.4385€-01'%. T.6TT4E-02~
3.3016€-01 - "~ 4,1718E-01~ t T4.4988E-01+
. 241089E-05_ - :1le251TE-067" .. ', + 5.8163E-08":
1.3013E-24 .-~ 1.0129E~04: . 7.,6529E-05"
2.9328E-04 . - 2.2536E=-04" i, .6.3889E-05-.
. 1.6753€E-02. ‘B.21T6E-03" . 4.6340E~03
' 4.1540E-04 - 6,5598E-03 ‘8+9948E-03"
04BT7E-06

2.3594E-06

R 129



TABLE |. - Continued

"US1 = 5.80E+04 M/SEC

3.4344E004
2.3913E+02
3.9243€¢01
1.0062E+03
3.1416€+01
3.0459E400
3.659TE+00
1.1277€+00
1.4137E+01

4.6T722€E-01
6.2652E-02
4.,5656E-01
2,3719€-08
643944F-05
4.2301€E-05
3.7610€-03
9.1244E-03

‘. P1 = S,00E+03 N/S0-M,

XH2 = . ,9% X XHE = .05
> *T MOVING SHOCK STANDING SHOCK REFLECTED $HOCK
e, 2.5728E¢0% 1.9493E¢04

T 7 .70 .B.4327Es01 . 1.564TE+02

RHD™". . 1.0165E01 3.6004E+01
M L 4.2120€+02 7.3862E402

A T 1.5156E¢01 _ 2.4075E+01

s 2.7542E+00 2.9074E+00

z 3,0015E+00 3.4604E+00

GAME 5.0746E-01 1.0705E¢00

u 4.0604E401 1.1450E+01

SPECIES  =————=—=-~"~ MOLE FRACTIONS =—=====we———o
E~ 3.5062F-01 4.3663E-01
H 2.8247E-01 1.1964E~0L
He Y 3.49856F-01 4,2904E-01
H2 . 1.4690E-05 5.5400E-07
H-. 1.1304FE-04 " - B.4349E-05
HZe . 2.6664E-04 1.5625E-04
HE 1.6054E-02 5.9307€-03
HE ¢ 6.0621F-04 7.51456-03
HE o+ 6.6758E-12 4.0761E-06

Pl = 5,00E+03 N/SQ-M,

XH2

P
T
RHO
H
A

S
z

GaNE
V)

.9

SPECIFS

£-
H

Hs
H2
-
H2e
HE
HES .
HE +s

130

MOVING SHOCK
2.7525£+03
8.7830E+01
1.0133€¢01
4.5066E+J2
1.5781€+01
2.8042E403
3.0913£+00
$.1719¢-01
4,1993£+01

3.6944F-01
2.4562F-01
3.6862E-01
9,8573F-0¢
9.5611°-05
2.3608°-04
1.5294F~C2
8., 8000F-04
2.5825¢-11¢

T.7670€-04

USL = 6,00E+06 M/SEC

XHFE = «J5

STANDING SHOCK
2.0451E+04
1.6943E+02
3.4225€+01
7.8718E+02
2.5621F+01
2.9514F+02
3.52¢9€+400
1.0985€+00
1,2428F+01

MOLE FRACTICNS

4.4722E-01
9.9543E-02
4,3888E-01
2.4574E-07
7.1193E-05
1.07506~C4
5.8884€-03
9.2739F-03
1.4243€-0¢

REFLECTED SHOCK
3.T097E4064
2.6650%+02
3.7865E¢01
1.0896F +03
3.3174F¢01
3.0893F+J0
3.7041E+00
1.1233F+00
1.5377€E+01

4.7T35RE-01
€ 1T797F-02
4.6104€-01
1.0837€-08
5.3701E~-05
2.9452E-05
2.8978€-23
B8.6329€-03
1.9679€-03

P 5kN/m2

Pl = §
XH2 =

SPECIES

E-
H

He
H2
H-
H2e+
HE
HE ¢
HE ¢ ¢

Pl = 5,00E¢03 N/SO-M.

XH2 =

SPECIES

E-
H

He
H2
H-
H2e
HE
HE +
HUE vy

MOVING SHOCK
2.9371E+03
9.1656E+01
1.007SE+01
4.8108E+02
1.6458E+01
2.8538E+00
3.1807€+00
9.2913€-01
4.3365E+01

3.8715€-01
2.1111€-01
3.8574E-01
6.3295E~-06
T.8571E-05
2.029T7E-04
1.4436E-02
1.2839E-03
1.0186E-10

.95

L00E+03 N/SO-H.
95

XHE = .0

uslL = 6-2?5006 M/SEC

STANDING SHOCK ' REFLECTED SHOCK

XHE = .05

2.1325E404 3.9682E+04
1.8349€402 2.0946E+02
3.2424E+01 3.6635E€401
8.36866E+02 1. 1727E+03
2.T137E+01 3.4837E€+01
2.9934E+00 3.1293E+00
3.5843E+00 3.7420€+00
1.1197€+00 1. 1204E+00
1.3435€401 1.6445E+01
—erem— MOLE FRACTIONS ===—=—————==

4.5604E-01 4.T891E-01
8.2816E-02 4.3827€-02
4.4706E-01 4.6384E-01
1.0988E-07 5.5319€-09
6.0204E-05 4.4946€~05
7.3713E-05 2.1528E-05
5.0281€~03 2.0707€-03
8.8761€-03 7.4862E-03
4.5388E-05 3.8050€-03
USL s 6.40E ¢06

_M/SEC

MOVING SHOCK STANDING SHOCK REFLECTFD SHOCK

3.1260€E+03
9.5887€+J1
9.9731€+00
S5.1244€402
1. 7198F+01
2.9027E+00
3.2689€+00
9.4359t-01
4.4T713E+21

2.2058E 404
1.9814E+02
3.0647E€¢01
8.8653E¢02
2.8560E+01
3.0333E+00
3.6325E+00
1.1333E+00
1.4522E401

3

4.2144F ¢04
3.1501E¢02
3.5432€+01
1.2581E+0C3

" 3.65T6E+01

3.1676E+0)
3.7758E+00
1.124TE*00
1.7509€¢01

~m==ee—-e-o- MOLE FRACTICNS ——=—————-==-

4.0364F-01
- 1. 7917601
4.0166F-31
3.8631E-0¢
6,2629€-35
1.6892F-04
1.3425F-02
1.8707E-03
4.1221F-10

4.6323E-01
6.9262E-02
4.5364E-01
5.1027E-08
5.0800E-05
5.1129€E-05
4.3108€E-03
9.3258E-03
1.2812€-04

4.8357E-01
3.7408E-02
4.6572E-01
2.9984E-09
3. 7568E-35
1.6138€-05
1.3438€-03
5.9229€-03
$.9754€-03



Pl = 5.00°¢03 N/SO-M,

XH2 =

SPECIES

E-
H
He
H2 .
H-
H2+
HE
HE+
HE++

..P1 = 5,00E+03 N/SQ-M,
5

XM2 =

p
T
]HN -
H
A
S
13

GAME
v

SPECLES

E-

H

He

H2

H-

H2+

HE ]
HE ¢

HE ¢+

«95

' 4.8441E~05

TABLE [. - Continued

US1 = €.60E¢C4 M/SEC

XHE = .05

N K
MOVING SHOCK STANDING SHOCK REFLECTED] SHOCK

3.32026+03
1.0962E+02
9,8368E¢00
5.4478E+02

7 1.8009F+01
2.9506E400
3.3543E400 |
$.6090E-01

4.6053E+01

2.2683E+0%
2.1324F+02
2.8962E4+01

. 9.3710E+02

2.9879F+01
3.0712F+00

T 3.5729E+00

1.1399E+00

1.5658E+01

4.4486F+0%
3.4164€402
3.4221€401
1:3461E+03
3.8408E+01
3.2043E+00
3,80%1E+00
1.1348F+00
1.8569€+01

wmmeeememeea MOLE FRACTIONS =m=mmmmmmm—e

4.1880E~01
1.50106-01
4.1631€-01
2.2292€~06

1.3576E~04

1.2204E~02

2.7018€~03
1. T1218-69

4.6911€E-01

5.8321E-02.

4.5887E-01
2.4795€-08
4.2738E-35
3.,6076E~CS
3.6859€E-03

9.6057E-03

3.2173€-06

4.8754E-01
3.2049€-02
4.6723E-01
1.6865E-09
3.1113E-05
1.2282€-05
7.9917€-04
4.3524E-03
7.9888€-03

USl = 6.80E+04 M/SEC

XHE = .05

MOVING SHOCK ' STANDING SHOCK REFLECTED SHOCK

3,5173E+03
1.060)E+02
9.65T72E+400
5.7803£402

1.8908E+01 *
-.2.9976E+00

3.4360€¢00
9.8161E-01
4.7353E+01

e —————— -~ MOLE FRACTIONS

4,3259€-01
1.24026-01
4.2870E-01
1.2061E~G6
3,6373F-05
1.04926-06
1.07296-02
3,82326~03
7.2797E-09

2.3215E+04
2.2898€+02
2.7344E+01
9,8R55E402
3.1115E+01
3.1083E+00
3.7080E+00
1.1403€+00
1.6720E+01

4.7413€E-01
4,9293€-02
4.63)3E-01
1.2450E-C8
3.5708E-05
2.57%9€E-0Q5
3.1000€-03
9.6530E-03
T.3146E-04

4i6611E404
3.6967€402
3:2925€+01
1.4365€403
4.0280E+01
3.2402€+00
3.8295E6+00
1.1661€+00
1.9660E+01

4.9081E-01
2.7436E-02
4.6867E-01
9.6663€-10
2.5384€-05
9.4012E-06
4.,4601E-04
3.0636E-03
9.5469€-03

<

9" 5 kNIm2

Pl = 5.00E+¢03 N/SO-M,
95

XH2 =

SPECIES

E.-

H
He !
H2
H-
H2e'
HE
HE+
HE+»

MOVING SHOCK STANDING SHOCK

3.7168F+03
1.1204E+032
9.4490E+0C
6.1214E402
1.9892E+01
3.0425E+00
3.5108€+00
1.0060E+00
4.B8609E+01

b.44656-01
1.01586-01
4,3942E-01
6.19006-07
2.6861F-05
T.8404E-05
9.05936-03
5.1824£-03
3.0413E-08

USl.= 7.00E+04 M/SFC

XHE = ,05

2.3639E+04
2.4465€¢02
2.5848F +01
1.0404€+03
3.2235€+01
3.1436E+00
" 3.7383E+00
1.1361E+00
1.7764E+01

4.7839E-01
4.2076E~-02 "
4.6611€-01
6.61 TBE-09
2.9843E-0Q5
1.8846E~05
2.5467€-03
9.3720E-03
1.4564E-03

.

-REFLECTED SHOCK

©.B852ZE +04
3.9899€+02

© 3.1594€401

. 1.5285€+03
4.2121E+01
3.2747€400
3.8492E+00
1.1552E+00

" 2.0761E+01

4.9341E-01
2.3501E202
4.7007€-01
5.6575E-10
.2.0485€E-25
7.2504E-06
2.4260€-04
2.1402€-03
1.06078-02

)
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1

TABLE I. - Continued

Pl = 1.00£+06 N/SQ-M, usl = O-OOEfOJ HISEC

XHZ = .957%n L agia ¢ xHE = J0s

. HOVING SHOCK STANDING SHOCK RE,FLECI’ED "SHOCK

."203180E+ 01 -5.6583E+01
< 3.5120E+00 - . 4.9535E+00
i39387E400 : +/¢ 6.6011E400 - .- - 1.1423€+01 "
228B83E¢00-° .. 3.6144E Q0" - 5,1972E+00
<. 5 136TSBE+00 5~ 1.8612E+00° *241884E400 °
£141:0659E4005 - - :71.0680E+00 ° 1.0887E+00
1 ,0000E+00: +1.0000E+00 " - 1:0000€+00
; 9.8632E-01 -~ : 9.6684E-01
T.3798E400° | 1.2214E¢00 -
- MOLE FRACTIONS ------— ——
e . itov ., . I
1. zoass-os T 32167607 2.0111€-31
11 1.9644E=L1-: % "2.8108E-09 =7 -7 6.1135E-06 -
v8.82336<2L » 1.T611E-20 3. .  3.30756~20
95000€-0L > " ©.9.5000E~01 ' 9.4999E-01
2/1,11286=72..  + 1.4216E-52 2.9645E-35
#.524637E=20 > 144 5849E-20 -©3,0386E-20:
i5,0000€<02-1. = ' * 5.0000€-02 -5,0000E=02
<E2.11056-T3 % %% - 2. T364E-62 6.T106€-53
ST 0. SR 0.

Pl = 1.00£406 N/SQ-M, USL = 5.00E+03 n/sec

XH2 & 95 7% Lyt s e XNE = 05" .

[EF I 1

FE—

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

Pt GTST5206001° "7 4.6643E40L"

T4J5267E+00 9.0316E+00" 1.4535E+01

. 3.9997€+00 5. 43526400 - T.6ATHES00
: .94915000 z.zsxzeooq‘ = :245669E400 -
10215000:1 'e10B0E€00 - ° 1S1324E400
: 140005E+00 %

9.3738€-01

1e3694 E+00

SPECIES  <==———m—==- T~ MOLE FRACTIONS -=-m--——-=-

* o e s R .0 :
s.131~e-44 2. 32545-25 2.6000€-18
‘T.0874E-08 """ - 124897E~05 ' ' 9.92756-04"
i2.62926-20 T’ "t 3.6916€E-20 - 2.2364E-18"
9.5000E~01 119.4999E-01' % .+ 9.4903E-01
(6.T810E-49 """ "~ 4.4588€-3 < 242966~ 20

1 246544E-20 - ©3.2317€-19°

.0000E~02 . 5+0000E-02 ' " - 4.9975€-02

1. 1416E<60 . . 3.0289E-51 4. 55625-60
i el

Wt
>

0.

32"

8703E+00 e Be 1434E+00 " >

s 140216E¢02

"i{7.0259E+00

ie

Pl = 1,00E+04 NISQ—N.

XH2 = .95

USl = 6.00E03 ﬁISEC

XNE = 0%

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

SPECIES

E-
H
He
M2
He ThETT
H2e T -
HE
HE® * 7
HEss

Pl = ), OOEOM “ISM'

© 25423401
| 540964£+00
“4.9880E+00

5.3592E+00

<1 .242175€+00
" 1e1386E+00

1.0000E+00

" 946486E~01

3.T7274E¢00

8.0023E+01
7.0671E+00

‘1e1317€¢01

7.7032E400
2.5719E+00
1. 14736400
1.0006E+00

9.3543E-01"
'1.6391E+00

1.6131E¢02
9.0726E+00
1.T648€+01
1.0557E+01
2.8496E+00
1.1741 E+00

.1.0073E+00

8.8838E-01
1.4701€+00

—=em————e=== MOLE FRACTIONS ~=——cemeowem

1.7233€-29

1.5437E6-05 -
4.078TE-20 -

9.4998E-01L
1.8078€E-33

2.2673€E<20 .
5.0000E-02 °

4.08173E-52
0.

M2 = .95

5.4305€-18
1.2153E~03
3.8957E-18
9.4882E-01

*.Te1723E-21

1.6054E<18

" 4<9970E=02

8.51926-41

9.T3STE-14
1.4892€-02
1.5826€-14
9.3548E-01
1.0957€-15
2.2627€-14
4.9628E-02
1.4018€-33

USl = T.00E+03 W/SEC

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

COrRKnPI - o
e §~ i
m 4 -

SPECIES

&=

H-

He © -
H2 7
"_-" T
H2b

HE |
HEe ~
HE'_O o

0.

'3.4893E¢01 122597€¢02 ,, , 2.3404E+02
624685E+00 B8.9848E+00 1.0T17€+01
5.3866E+00 1.3914E+01 - 2.12126601
©.9683E+00 1.0457€+01 “1.3866E401
~2.4720E+00 2.83376+00 3.0750E+00
T 1.1729E¢00 L' 1858400 “1+2151E+00
1.0003€+00 1.0077€+00 ,  1.0295E¢00
9.4441E~01 848694601 " 8.5701E~01
4.4286E+00 171226400 1.5093E+00
wme—om——ee— MOLE FRACTIQNS ——wmmmmememe
2.2696E~19 7.5831E-14 . - 1.7064E-11
5,6121€-04 1.5267€-02 5,7332E-02
2.2301E~19 . 6.0041E-14 1.39106-11
9.4945E-01 *  9.3511€-01 . ° 8.9410€-01
© 1.8843E-22 6.8159E-16 4.4368E-13
6.T58TE-20 1.6471E~14 . _ = 3.5980E-12
4.9986E-02 4.96186-02 4.8567E-02
4.3616E-45 4.7128€-33 3.20116-28
0. 0.




Pl = 1.00E+04 u/so-n.
XH2 = .95
L., MOVING snoci srAﬁoch SHOCK
4 s 4.59455.01 .
T ~TeB8AGE®0D & | ..
RHO . 5.8096E+00",
H. 8.8341E+00
A 2.6793E400 , .,
S . - 'la2058E+00
z 1.0031E+00-.
GAME . 9.0767E-01
v} 5.1447E+00
SPECIES -
€- 1.0555€-15
H 6.11526-03°
He B,6627E-16
H2 9.4404E-01
H= . 2.8850E-18
H2e  :  1.9218E<16 O
HE .7, " 4,984TE-02 . '
HE+ 1 3,1506€~37 "
HE# ¢ T a.

PL = 1.00E+0% N/SGIM,
~9s

XH2 =

~

SPECIES
e
[
He

" MOVING ‘SHOCK!
" '5.8899E¢0DY ¢ 1

" '6.3583E+00 *

. 2483T1E+00°

"t L.0134E¢00

1

3.

9<1407E+00.

"1e 0965E+0L"

123836400 .,

B.6895E-01 - ..
“5.8910E+00

2. 71195-13
2.6402E-02 :
2.3257€-13
‘9.2426-01 *
1.9533E-15 ~
4.0580E-14 '
" 4.93406-02
' 1.3700E=32" "
" 0.

USl = 8.00E+03 M/SEC

XHE = .05

1.9005€+02
1.0609E+01

1.7391E+01

1.3754E¢01L .

" 3.0574E+00
1.2249E+00
:1.0300E+00

8.55396-01

" 1.7159E¢00

~mmiem—— MOLE FRACTIONS

L7 L.eTesE-11
. 5.8249E-02 .

1.2218E-11

. 8.9321E=01"
. 3<3573E-13

, 2.8855E-12
'4.8564E=02
© 2.0428E-28
O.

2.78685E402 .

711 1988E+01
T 2.1784E401

1. 7608E+01 ,

' 3.28965000

1. 2659E+00°

1. 06T3E+00

8. 4564E-01°
1.7152E¢00°

— MNoLE' FRACYIONS —————————

3.69635-10

" 1e2€15€-.01

2.9521E-10

. 8.2700E-01 -
123440811

6.7860€-11
4.6846E-02
‘1.8105€~25
6.8B25E-91

4 = 9, 005003 N/SEC
XHE = .05

TABLE 1. - Continued

b, * 0%/ m’

REFLECTED SHOCK

. 3.2653E002 [
1.2083E¢01 L
2.5347E+01 RHO
1.7665€+01 H -
3.3031€¢00 A, -

. .1.2575E+00 S .
. 1.0661E+00 z -
8.4698E-01 . GAME ,

1.5311€+00 v
e : SPECIES
3.8831E-10 g~
1.2399€-01 . W
3.2495E-10 He
8.2911E-01 - H2 " o~
1.6561E-11 . M-y

. T7.9917€-11 ¢ H2+ .
' 4.6900E-02 ME - .0 ...
. 2:T960E-25 | ME®

HE¢ ¢

3.6114€-90

M2 =

STAND]NG SHOCK REFLECTED SHOCK
sohe 5155E402 P

‘1.3346E401 : 1.
| 3.0327E+01 ",
2.2076E401 H
3.5509E+00 A

" 13023€ 00 | s,
121156400 1.
8.4685E-01 . G
1.5634E+00 v

3.7253€-09
2.0725€-01
3.1833E=-09 .
T.4T793E-01
2.2T41E-10 |
7.6945E-10
4.4819E-02,
4.0665E-23"
3.3943E-82

Pl = 1.00E+04 N/SQ=M,
XH2 = 5

XHE = .05

USL = 1.00E+04 M/SEC. . -

. NOVING SMOCK STANDING SNDCK REFLECTED SHOCK

Lo

- 7.3726E+01
1.0170€+01 "
7.017CE+00 .

-i133358E+01

" 2.9844E400 "
127156400

1.0331E+00 -

8.47226-01
6.6597E+00-

3. 9725€+ 02
- 143244E¢01

Yl 246860E401 ¢

"22003E¢0}1 - -
. 3.5367€E¢00
1 rile J0S1E00 -
1.1168E¢00 ;"
8.4513E-01 -
1.7365E+00

6.1T12€¢02
1.4584E+01) -
- ‘3e5963E401
‘24 TL17Ee0L ¢
3.8230E+00
1.3494E+00°
- LelT66E¢00."
8.5175E-01".
1.6093€+00

PN

e noa.s FRACHDNS B A
. . .
J09€-12 s 3.30135-09 ) 2.2603€-08~
7 6.4063E-02 .- . 2.0910E=0l . - ‘3.0020€-01
T 6.TT226+12. % 2.9067E=09+" . 1.9T13E-08"
'8.8754E-01 7.4613€-0L- -6.5731€-01
..19.3463E-14 1.8996E~10 - 1.8194£-09
. 1.0691E<12 6.64526-10 . - .4.T1006-09-
. 4.8398E-02 4.4TT2E=02 4.2495€-02"
1.6266E-29 2.87126-23 2.4924E-21
o. 2.0617E-83 2.49476-75
Pl = 1.00E¢04 N/SQ-Ms - USL = 1-10E+06 M/SEC . 3
.95 XHE = .05, _ :

JMOVING SHOCK - STANDING SHOCK REFLECTED SHOCK

9.0316E001;
1.1036E+0)

" TT143E+00. -
/1e6006E401 ;.
3.1338€+00
1-3060€400 ..,
;1.0609E400 ,
'8.3882E-01

7.4354E+00

. 7l§§E°ll
1.1475€-01
L 68271E-11
+8.38126~-01

1.3192€-12

1.0192E-11

. 4.7131€-02
T 1.8768E-27

0.

. 5.4586E+02

T 1.4440E+01 .
1.3.2140E401

+ 24 69C1E#OL -
(3 80C6E*00

. 1.1762E+00
8.5048E-01
" 1.7875E¢00

+1 «3546E400

- NOLE FIACTIONS —————

-911ZE-OB.Y

" 6.5788E-01"
" L.4692E-09. .
. 1"3.9333€-09 .

2.9961E~01 ' -
1.7307E-08 .

v 442510E=02 -,

1.6433E-21
5.8085€~76

--8.256TE402 -
. 15836E+01 -
7 441T6TE#0L -
%3«2799E+01 -
o e L230E®00
- 143991 E€00 ;
" 1.2483€+00..
- 8.8990E-01.

1.6813E¢00

B
1.0267€-0T °

\3.9785E-0L -
9.13956-08 -
5.6209€-01 +
1.0187€-08 :
2.1460E-08 .
4.0054E-02..-
8.1660€-20 .
8.5973E-70

133:



Pl = 1.00E+04 N/SQ-N,

XH2 =

P
T
RHO
"
&
s
14

GAME
U

SPECIES

£~
H -
He
H2
H-
H2+
HE
HEe
HE#++

Pl = 1.00E+04 N/SQ-M,

M2 =

-

< gr~u|h x § -
]

SPECIES

E-

H -
H+
H2
H-
H2+
HE
HE+
HE++

134
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TABLE 1. - Continued

USLl = 1.20E+04 M/SEC

XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.0861E+02
1.1803E+01
8.4010€+00
. 1.8907€+01
3.2874E+00
1.3420E+00
1.0953E+00
8.3597E-01
8.2116E¢00

T7.2582E+02
1.5621E+01
3.7334E+01
3.2295E+01
4.0843E+00
1.4028E+00
1+2445E+00
8.5807E-01
1.8492E+00

1.0772E+03
1.7132E+01
4.T207E+01
3.9099E+01
4.4537€400
1.4511E¢00
1.3296E +00
8.7077€-01
1.7725£400

wmmmmeeceaa MOLE FRACTIONS ———mmmmeeeae

4.4552€~-10
1.7356E-01
3.9871€-10
7.8039€-01
9.9401E~12

- 5.6752E-11
4.5651E-02
1.0139€-25
0.

95

MOVING SHOCK
1.2849E+02
1.2507E+01
9.048B8E+00

- 2.2057€+01
3.4462E400
1.3796E+00
1.1354E+00
8.3635E-01
‘8.9808E+00

~—em—m——e--e— MOLE FRACTIONS

1.76834E-09
2.385BE-01
1.6105E-09
7.1738€~01
4.8524E-11
2.2141E-10
4<.4036E-02
1.9133E-24
1.4570E-85

8.5132E-08
3.9294£-01
7.5913E-08
5.6688E~01
7.7824E-09
1.7002E-08
4.01T6E-02
4.8129E-20
1.6420E~70

3.84826-07
©.9581E-01
3.49736-07
4.66586-01
4.4386E-08
7.94T4E-08
3.76056-02
1.7921€-18
1.13206-64

US1l = 1.30E¢04 M/SEC

XHE = .05

STANDING SHOCK
9.3382€+02
1.6812€+01
4.2069E+01
3.8144E+01
4.3892E+00
L.4510E+00
1.3203E+00
8.6788E-01
1.9336E+00

2.9800E-07
4.8524E-01
2.7068E-07
4.7689€~-01
3.1582€-08
5.8G02E-08
3.7869E-02
8.8013€E~19
T«5356E~66

REFLECTED SHOCK
1.3701E+03
1.8509€¢01
5.2157€+01
4.6006E+01 .
4.8204E+00
1.504T€+00
1.4193E+00
8.8454E-01
1.8845€¢00

1.2727€-06

5.9087E-01
1.1803E-06
3.7390€-01
1.6166E-07
2.5400€-07
3.5228E-02
3.0231¢€-17
7.0954E-60

pl-10kN/m2

Pl = 1l.00E+04 N/SQ-M,
XH2 = .95

US1l = 1.40E+04 H/SEC

XHE = .05

. MOVING SHOCK STANDING SHOCK REFLECTED SMOCK

1.4998E+02
1.3173E+01
9.6421E+00
2.5457E+01
3.6117€E+00
1.4187€+00
1.1808E+00
8.3858E-01
9.T448E+00

o

cg~w>:§qv
F
m

SPECIES  =emv—ee

| 3 5.776BE-09
H . 3.0625E-01
He 5.2651€-09
H2 6.5140E-01
H- 1.8404E-10
H2¢ 6.9570E~10
HE . 4.2344E-02
RE+ 2.8280€-23
HE+ ¢+ 1.7751€-83

Pl = 1.00E+04 N/SQ-M,
IH2 = .95

MOVING SHOCK

[4 1.7302E+02
T 1.3818E+01
RHO 1.0171E+01
H 2.9105€+01
A 3.7848E«00
S 1.4592E+00
7. 1.2310E+00
GAME B.4210€E-01
u 1.0502E+01
SPECIES  ——
E- 1.6019€-08
H 3.7529€-01
He 1. 4730€E-08
"2 5.84G9€-01
H- 5.T751E-10
H2¢ 1.8660E-09
HE 4.0618E-02
HE+ 2.8769E-22
HE+¢ 6.4039€-79

1.1682€+03
1.8048E+01
4.6141E401
4.4449E+01
4.T200E+00
1.5012€+00
1.4028E¢00
8. T996E-01
2-0385E+00

HOLE FRACTIONS ————-

9.1735€~-07
5.7431€-01
8.4871E-07
3.9005€E-01
1.0705€-07
1.7569E-07
3.5642€~02
1.2628E-17
2.4817E-61

1. T046E¢03
2.0031€+01
5.6120E+01
5.3559E+01
5.2350€+00
1.5596E+00
1.5164E+00
9.0223€-01
2.0215E+00

- 3.9447E-06
6.0105€-01
3.7295E-06
2.8597€-01
5.2329€~-07.
7.3849€E~07

. 3.2973€-02

4.4453E-16
1.7479€~55

USL = 1.S0E+06 H/SEC
XHE

STANDING SHOCK REFLECTED SHOCK

1.-4251E¢03
1-9366E+01
©-9368E+01
S.1191E+01
5.0825E+00
1.5522E+00
1.4906E+00
8.9485€-01
2.1660E¢00

2.5953E-06
6.5826E~01
2+4431E~-06
3.0819e~01
3.1820€-07
4. T043E-07
3.3543€-02
1.4773E-16
2.T169€-51

2.0785E+03
2.1798E+01
5.8922€+01
6.1T66E+01
5.7153E+00
1.6153€400 -
1.6183E¢00
9.2601E-01
2.1839E+00

~~= ROLE FRACTIONS --—w=e——cne

1.2073E-05
T.6409E-01
1.1615€~05
2.0499€-01
1.5T156-06
2.035TE-06
3.0897€e-02
6.3966E-15
2.2917€-51




Pl = 1.00E«04 N/5Q~M,

XH2 =

HO

NUODIDaT

GAME

SPECIES

E-
H
H¢
H2
[
H2¢
HE
HE+
HE+¢

Pl = L.00E+04 N/SQ-M,

XH2 =
4

T

RHC
H

A

S

4
GAME
U

SPECIES

E-

H
He
H2
H-
H2+
HE
HE+
HE¢+

.95

TABLE |, - Continued

USLl = 1.60E+04 N/SEC

XHE = .05

MOVING SHOCKX STANDING SHOCK REFLECTED SHOCK

1.9768E+02
L. 4456E+01
1.0634E+01
3.3005E+01
3.9668E+00
1.5010E+00
1.2857€E+00
8.466T7E-0L
1.1256E¢01

e m—nee MOLE FRACT IONS

3.97335E~08
4.4441E-0}
3.6853E-08
5.16T0E-0)
1.5779E-09
4.4604E~09
3.8890€-02
2.2304E-2)

9.1122E-T6

«95

1.7020E¢03
2.0831E+01
5. 1642E¢01
5.8380E+01
5.4881€E+00
1.6034E¢00
1.5822E+00
9.1385e-01
2.3207E400

7.0878E-06

7.3590E-01
6.7795E-06
2.3248E-01
8.7031E-07
1.1785E~06
3.1602E6-02
1.6047€-15
1.2394E~53

USL = 1.TOE+04 M/SEC

XHE = .05

2.4983E+03
2.4049E+01-
6.0304E+01
7.0849€401
6.3104E+00
1.6719E+00
1.7226E+00"
9.6123E-01°
2.4088E ¢00

+4-0060E-05 _
8.3886E-01
.3.9126€-05
“1.3202€-01
4.T688E-06"
‘5.7027E-06
'2.9025€-02"
1.1425E-13
9.4181E-47_

i

MOV ING SHOCK SYANDING SHOCK REFLECTED SHOCK

2.2384E¢02

1.5097€E+01
1.1028E+01
3. 7153E+01
4«1591E+00
1.5439€E+00
1.3446E+00
8.5220E-01
L.2004E+01

“ 1a9910E¢03

2.2532€+01
5.2T73E+01
6.5972E+01

5.9529E+00

1.6543E+00
1.6T44E+00
9+3930E-01
2.5107€E+00

2.9616E+03
2.T7207E+01 .

5.9841E+01 .

8.086TE+0OL . ~
7.0904E+00
1.7280€ +00
1.8191E+00
1.0158E+00

‘2.T03TE00

~=me—————m MOLE FRACTIONS =—mmmmm=—==—n

$.1035E-08
5.1254E-01
8.5140£-08
4.5028E-01
3.8915E-09
S.7863E-09
3.7187E-02
1.4352E-20
7.0096E-72

1.9483E-05
8.0547E-01
1.8901E-05
1.6463E-01

2.2652E-06

2.8414E-06
2.9862€- 02
1.8094E-14
1.6892E-49

1.5T4TE-04
9.000SE-01
1.5553E-04 |
7.2116E-02 ,
1.5216E-05
1.7159€-05 -
2.T7487E-02]
3.1402€-12 .
3.8296E-41"

—}OkN/m?

Pl = 1.00E¢04 N/SQ-N.

XH2 =

cgNuPIpaT
»
x- (=)
m

SPECIES

E-

[}
Hé¢
H2'
M-
H2¢
HE .
HE+
HEQG

Pl = L-00E+Q04 N/SQ-M,

H2 =

.95

USl = 1.80E+04 N/SEC

XHE = .05

. MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2.5153E+02
1. 5754E¢01
1a1345€+01
4+1550E+01
4.3635E+00
1.5878E+00
. 1.4073E+00
.8+587T9E-01
la 2745E¢01

1.9845E-07 .

5.7886E-01

1.8718E~07
3.8559E-01
"8.9295€-09

" 2.0159E-08

‘3.5528E-02

* 8.82006-20 .

, 3.2875€-T0

-85

2.2841E+03
2.4615E+01
5.2676E+01
T.3945E+01
6.5023€+00
1.7035€E+00
1. T616E+0Q
9.7503E-01

. 2.T486€E+00

~=— MOLE FRACTIONS

5.6198E-05
8.6451E~-01

5.5149€-05

1.0698E-01

5.7628E~06 .
6.8323E-06 .

2.8383E-02
'243061E-13
2.1606E-45

3.4820E+03
3.2123E401:
5. 7299E+01
9.2281E+01 -
8.0986E+00
1.7831E+00
1.891TE+Q0
1.0793E+00
3.1428E+00

7.9983€-04

9.40326-01

7.9431€-04.
.3.1538E-02.
5.32196-05.-
5.8741€-05-
2.6431E-02.
1.6097E-10 .
646655E-35.

USLl = 1,90€¢04 N/SEC Lt

XHE = .05

_ MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

HO

N ADID~D

GAME l

SPECIES
.

He:,

2.8069E¢02

la6441E+0}F

1. 1586E+01 .
4061 95E401
4.5823E+00,
1.6325€+00
1. 4736E+00 -
_Be666TE-OL
“1+3480E+01 .

4.1853E-07
6.4280E-01

3.980BE-07.

3.2327€-01
1.9406€-08
3.9856E-08
| 3.39306-02
. 5.0665E-19
9.5763E-47

245665E+03 4.046TE*03
2.7391E+01 3.8688E+01
.5.0979E+01 5.4172E+01
8.2228E+01 1.0469E+02-
. T.1861E+00 8.9577€+00
. 1. 7516E+00 1.8334€+00 .
1.8380E +00 1.9309E +00
..140257E+00 1.0741E+00
3.0719€+00 3.6682E+00
. mm——wewe——o= HMOLE FRACTIONS —————=e—=wx.
1.8292E-04 3.7782E-03
. 9.11286-01 9.5274E-0F
1.8099E-04 3.7536€-03 :
6.1117E-02 1.3487€-02
1.5145E- 05 1.5947E-04
1.7068E~05 1.8402E~04
. 247204E-02 2.5895E-02
, 3 9%44E~12 6.9341E-09 .-
 5.4041E-41 5.3236E-29

135



TABLE" I~ Continued-

Pl = 1.00E+04 NlSQ‘Nv usl = Z.OOEOM M/SEC
XH2 = .95 XHE = .05

et MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P T - % 3.I131Ee02 ‘2, 8312€+03 4.6089E+03
T 00 U1.TITTE«0L ' 3.1100E401 = 4.4962E+01
RHO <77 1.1746E+0L 4.8116E¢01 - 5.2399E+01"
H " °85,1088E¢0L * 9.0789E+01 1.1770E+02
A 4, 8192E¢00 . T+9618E¢00 9.4583€400
S 167778000 ‘1. T9SSE +00 1.8T62€+00
77 1054268400 1.8920€E+00 1.9563E +00
GAME, ~ "'8.T7631E-01 ~~ . 1.0773E+00 1.0171E+00
U ¥ 1.4208E¢01 " 3.4710E¢00- ~  4.103TE+00
SPECIES  =---C =t MOLE FRACTIONS o-e==——a———ee
€~ © . 8.6660E-07 " 65.5048E-04 1.0981€-02
H . % 7.03718-01 9.4092€-01 _9.44456E~01
He @ o ‘. 8.3054E-07 |  6.4638E-04 . 1.0900€~02
H2 . . _2.638BE-01 ., 3.12696-02 . 7.3767E-03
He T 4L 0569€-08- L3.9344E-05 . 3.2323E-04
H2e """ T 7.6224E-08 4.344TE~05 ..  4.0431E-04
HE , . _'. 3.2407E-02 2.6627E-02 . 2.5559E-02
HEe_ ' . " 2.7220€E-18 8.4464E-11 . 9.2947€~08
HEsS | 6.3542E~64 %.8642E-36 6.2034€~25

Pl = 1.Q0EsOh N/SG-Ms USL = 2.10E+04 W/SEC
M2 = .95 XHE = .05

VING SHOCK STANDING SHOCK REFLECTED SHOCK

P +4332E402 3.0707E+03 5.1423E403
L 1992E 01 3.5635E+01 5.0152E+01
RHO 1.1820E+0L 4.4T96EO] | S.1742E+01
H > " 5,6227E+01 9.9592E401 1.3040E+02
LN 5.0802E+00 ' B.6403E¢00 9.8167E+00
s 1.7233E¢00 . 1,8363E+00 . 1.9137€+00
1 1561436400 " 1.9236E+00 ' 1.9817E+00
GAME =~ 8.6856E-01 1.0851€+00 9.6964E-01
v 1.4927E¢01 " 3.934TE+Q0 4.4150E+00
SPECIES —o— MOLE FRACTIONS =<c--—demeoio
E~ " " "' 1.814TE-06 . . 2.1858£-C3 . 2.1591E-02
H " .. "T.6110E-01.  '9.5365E-01 9.2566E~01
He "7 T T 1. TS42E-06 7 2.1T45E-03 2.1416E~02
H2 0 12.0792€-01 1.5803E-02 , 4.9443E-03
H= ", .8.35256-08 9.1799E-05 4.9331E~04
H2e -+, 1.4407€-07 1.0314E~04. _ 6.6827E~04
ME '~ T 3.09726-02" 2.59936-02 ' . 2.5231E~02"
HEe, .07 T1.5924€-17 1.5715E-09 " 4.9052£~07 .
HEs ¢ 3.94756~61 2.1394E-31 2.4928€~22

136-

Pl = 1.00E+04 NISH- US1l = 2.20E+04 NISEC
MH2 = .95 XHE = .05

- *.MOVING SHOCK STANDING SHOC K REFLEC!ED SHOCK

P .. 3.7662E+02 3429256403 5.6366£403

T  1.8927E+01 " 4,0383E401 5.44T1E+01

RHO - ° - 1.1T96E+0L 419446401 | S. 1500 ¢+01

H 6416106401 .  1,0870E¢02 1.4312E402

A 5.3755E¢00 '9.1007E+00 1.0133€+01

s 1. T688E+00 1.8732E+00 1.9485E+00

Z ' 1.6868E+00 1.9438E¢00 2.0093E+00

GAME " _ ' 9.0505E-01 ~  1.0551E+00 9.3808E-01

v 1.5635E+01 44 3925E400 4.645TE+00

SPECIES ~ ———lo——<== MOLE FRACTIONS ——— -

E- . . . 3.9194E-06 . 5,87726-03 3.41376-02
H ' . 8.1433E-01. 9.53306-01 9.0187E-01
He © 1 ' 3,8142E-06 5.8459€-03 3.38436-02
H2 © , .71.5602€-01 8.8724E-03 3.6804E-03
H- . '1.T7209€-07 .  1.T7ST4E-04 6.4420E-04 .
H2e "7 2.0703E- 04 9.36526-04
HE ~ . 2.5723€-02' 2.4883E~-02
HE+' 1.7007E-08 1.5430€-06
HEe+ ' 3.2568E-58 121290€-27 1.54356-20

PL = 1.00E+04 NISH. usl - z.soeoos IISGC

M2 = .95 XHE = ° .08

NOVING SHOCK. STANDING $MOCK REFLECTED SHOCK

P . 441109E402 3.5038E+03 6.0678E403 -
T 2.0061E¢01 4.4836E¢01 ., 5.6141E¢01

RHO' 1.1655E¢01 © 3.9822E¢01  5.1193E+01

H 6.7233€¢01 . ° 1.1823E+02 1.5586E+02

A S.T239E400 . .. 9.4238E+00 1.0426€401

S - 1.8139E+00 1.9079E400 . 1.9821E+00

z © .1.7582E+00 . 1,96 24E+00 " 2.0386€+00
GANE | 9.2886E-01  1.0093E+00  9.1706€-01

u 1.63217E401 4. T699E+00 4.8119E+00

SPECIES ~-— —==" MOLE FRACTIONS ~=emmemmeeee

E- . 9.0658E-06 7 1.23316-02 | T 4.75726-02
H . -7 8.6248E-01  9.4363E-01 8.7589E-01
He "7 -7 T8.89726~06_ |,  1.2261E-02 4, 7150E-02
H2 - .7.1.0907€-01" .. 5.66B7E-03 2,90826-03
M- . 3.6510E-07 2.7614E-04, 7.6626E-04 -
H2e ... 5.,3370E-07 .. 3.4768E-04 - 1« 1845€-03
KE . 2.8437E-02 . . 2.5419E-02 | 2.45236-02
HE+ . T.4597E-16- 1.01606-07 3.5913E-06 .
HEe+ 6.3801E-55 6,944 TE-25 3.22676-19



PL = 1.00E+04_ NISQ‘N.

XH2 = .95

TABLE |, - Continued.

USLl = 2.40E+04 M/SEC ~h

XHE'= .05

- MOVING SHOCK STANDING SHOCK REFLECYED SHOCK

4e4645E402
"2, 153 1E+01
. 1e1363E+01
7-3090E+01

,l 8580€+00

T, 9.6586E-01 |

2.3717€-05
'9,0395E~01

"6.8604E-02
8.2542E-07

Pl =
M2 -

«95

P 4 B230E402°
T T 2438726401
RNO, 1.0882€401 -
H ¢ 7.9168E¢01
AT 6. 73356400
s 1.9001E+00
. 1.8802E400
GAME 1.0230E¢00 -
U 1o T630E+01
SPECIES
€- 7,4651E-05
H 4" 2 9 360%E~01
He T.42056-05""
H2 - . 3.7205E-02
H= ' 2.0629E~06"
H2e' T T2.5494E=06
> ©.2.6593E-02
" 1525026-13

*

1 6 1603E400 .
1.8248E400 .,
"1,6996E+01 W

" 243433E-05"

', 1410926-06"

2.7400E-02
;. 1+ 6400E-18; ~
13,18016-51"

1.00E+04_ N/SQ=Hs

“8.56T4E-4T -

3.6900E+03

4.8780E+02

I 3.8143E401
" 1..2817E+02

9.6954E+00 .
1. 9413E+00

1.9832E+00

. 9.7167E-01 °

5.0533E+00

2.1253E-02

m———— MOLE FRACTIONS ===cssccccas

.9.2752€~01 .

2.81276-02

3.9590E~-03

T 3.8071E-04.

.5.056TE~04.

' 2.5211€E-02

3.,79906-07 .
S7.83398-23

6.4030E+03

| 641327401
" 5.0455Ee01 -
. 1.6861€+02

1.0T02E+01
2.0155€+00

2.0693E+00
. 9.0247€~01
[ 4.9364E400

6.14156-02

"8.4895€-01
6.08686-02

8.5626E-04
- 143967€-03
2.41556-02

U 6.9405¢~06
| 3.43488-18

USL = 2.50E¢04 I/S!C

XHE = «0% "

5.2234E¢01
3.6450E+01

-Ve3840E¢02 -

9.5455E400

1.9750E+00

2.007LE+00
9:4425E~01
5225256400

3.2084E~02
. 9.0699E-~01
'3,1893E- 02

4.TC2TE-04

" 645052E-04
2.49116~02

1.0337€-06
2.0012€-21

T-249863E-03

MOVING SHOCK _SYANDING SHOCK REFLECTED SNOCK
'3-0213E003 ’

6. 5954E+03
" 6.4101E¢01
" 44 89T0E+01
1.8127E+02
1.0961E+01

. 2.0494E+00

2.1011€+00

8.9211€~01 -

5.0303E+00°

wmmmm—mmee= MOLE FRACTIONS ~=m=-—<mm==s

T.5406E-02

. '8+21686E-01
. T«4T48E-02

|

T 243533E-03 .

1.92126-03 '~

"9.1153€~04

1.5581€6-03

-2.3788E-02 '

1.18036-05
2.2734E-17

- 10 kN/m?

PL = 1.00E+04 N/SQ-M, USL = 2.60E+0& M/SEC .. -
XH2 = .95 XHE = .0 T
NOVING, SHOCK _STANDING SHOCK REFLECTED SHOCK
P 5.1809E€+02 . . 3.8808E¢03 6.6245E403 .
T 2. 64256401 | . 5.S199E+01 6.6476E401
RHO  1.0228E401 3.4578E+01 4.6709E¢01
H- 8.5448E+01 1.4878E¢02 . . 1.936BE402
A 7.4208E+00 1.0189E+01 *. T 1.1202E+01 |
s .. 1.9391E+00 2.0090E +00 ' 2.083TE+00
2 . U 1.9170E¢00 .. 2.03326+00 2.1335E+00
GANE 1.0871E+00  9.2505€-01 8.8483E-01, °
v 1.8212E+01 5.3743€+00 " 5.1006E+00
SPECIES. . ——==r=——=7== WOLE FRACTIONS —-----e-—-r-
£~ 2.796TE-04  ,  4.40526-02 8,9237€-02
H - 9.5585E-01. 8.8391E-01 " 7.9467€-01
He ‘2.7882E-04 . 4.37946-02. . .B.8492E-02
H2 . 1 1.T498E-02" .. 2.3155€-03. " ‘1.5728E-03
H- . 5. 5743E-06 5.3828E-04 9.3302E-06
H2e " 6.4243E-06" ' 7.94326-04" “1:66006-03,
HE © ' 2.60838-02° 2.4589E-02 ‘2.34186-02"
HE® ' .7 3.161SE-12° .. 2.23376-06 '1.8188E-05
HE# " " " 1.0923E-41" 4.33226-20 ( 1,0421&-1@,1
PL = 1.00E+04 N/SQ—H, USL « 2.T0Ee0% W/SEC .
XH2 = L93 . AME = .08 b
. MOVING SHOCK STANDING SHOCK REFLECTED SMOCK
P 5.5434E402 3. 90126403 . 8e5666E+03
T 3.0057€+01 ° 5.7825E401 . | "6.8851E+01
RHO. 9.5232E+00 . 3.2125E+01 4.4129E001
H 9.1939E40L | 1.5939€402 . . 2.0608E+02
A 8.0408E+00 . . 1.0423E+01 * 7 Lo 1440E¢01
s 1.9750E+00 2.0431E+00 . 2.1190E 00
Z .. 1.9386E+00 2. 0616E400 2.1676E400
GAME 1.1107E+00  9.1126E-01 8.7944E-01 "
U T1.8767Ee011 ' 5.45026400 " 5.1556E400°°
SPECIES  =—==-—=-=>= MOLE FRACTIONS ==——————-—-==
& . 1.0610E-03 . 5.6859E- G2 1.03315-01'7
H .. . 9.6407E-01 7 8.5902E-01 71.6706€-01
He 77 0 77 1.0594E~03 5.65366-02 . .. '1.0256E-01
H2 7.9603E-03. ', 1.8364E-03 ‘1.2848€-03 ",
[ 1.4481E-05 $.87386-04° _  9s3211E-04 -
H2+ 1.61106-05 . 9.0607€-04 ' = 1.7199E-03
HE | 1 2.5816E-02' ~ _.2.4249E-02 - 2.3041€-027,
HE® 8:2304E-11 4.1694E-06 2.65636-05
HEee - " Y.4552E-36 3.94956-19 3.9171€-16 °
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Pl = 1.00E¢04 N/5Q-M,

XH2 = .95

SPECIES

E—

H

He
H2
“- -
H2e '
HE |
HE+
HE#+'¢

TPl = 1.00E+04 N/SQ-N,

XH2 =

§‘4V. .
o

cONVLPT
. >
x
m

SPECIES
€

He
H2

Hae

HE*
HEe®e

TABLE 1. - Continued

USl = 2,B0E+04 M/SEC

XHE = .05

MOVING SHOCK SIA&DING SHOCK REFLECTED SHOCK

5.9187E+02
3.3834E+01
8.9801E+00
9.8665E+01
8.4471€+00
2.0066E+00
1.9480E+00
1.082£E+00Q
1.9324E+01

. 3.1609e-03
9.6379E-01
3.1574E-03

" 4.1564E-03

3.0747€-05
3.4310E-05
2.566TE~02
1.1820E-09
2.15426-32

MCVING SHOCK

3.9624E¢03
6.0277€+01
3.14286401
1.T041€+02
1.0658E+01
2.07568E+00
2.0916E+00
9.0103E-01
5.5121€E+00

T.0211E-02
8.3293E-01
6.9823E~02
1.4966E-03
.6.2741E- 04

1.0089E~03.

2.3898E- 02
7.0960E~06
2.6111E-18

6.5793E403
7.0763€+01
©.2218E401
2.1890E+02
1.1679E+01
2.1528E+00
2.2023E+00
8.7530€-01
5.2119E+00

~— MOLE FRACTIONS ——————em—aao

1.1T40E~01
T.3961E-01
1.1652E-01
1.0649€-03
9.2628E-04
1.76978-03
2.2666E-02
3.74338-05
1.3056€E-15

USy = 2.90E+04 M/SEC
XH H

STANDING SHOCK REFLECTED SHOCK

be31426+02 4.0847E+03 6.6981E¢03
3.7445€+01 6.2662E401 T.2931E+01
8. 6064E+00 3.0699E+01 4<1032E+01
1.0565E+02 1.8204E¢02 2.3246E¢02
8.71560E+00 1.0901E+01 1.1931E+01
2.0358E+00 2.1072E+00 2.1854E+00
1.9593E+00 2.1234E+00 2+2383E+00
1.0355€+00 8.9314E-01 8.7194E-01
1.9907€+01 5.5730E+00 5.2749E+00
—=wms——e—e-e MOLE FRACTIONS -——we———e=w-
7.3250E-03 8.4009E-02 1.31526-01
- 9.5721E-01 8.0587€-01 T<1195€-01
T7.3171€~-03 8.3550€~-02 1.3056€-01
2.5131€-03 1.2470E-03 8.9271€~04
. 5.3523E-05 6.6278E~ 04 9.2013E-04
6.17756-05 1.1095€~-03 1.8208E-03
2.5519E-02 2.3536€E~-02 2.22878-02
9.2069E-09 1.1378E-05 5.1851€-05
3.5313E-29 L.4124E-17 4.1381E-15

p, =10 N/ m?

Pl = 1,00E+04 N/SQ-N,

XH2Z =
P

T
RHO
H

S

z
GAME .
V]

SPECIES

E-
H

He
H2
H—
H2+
HE
HE#
HE+& ¢+

Pl » 1.006¢04 N/SQ-M.

XH2 =

§4‘
o

cONnPX
»
X
m

SPECIES
[

He
H2
H-
H2e

HEe+
HEs o

95

US1 = 3,00E+04 M/SEC

XHE = .05

MOVING SHOCK STANDING SMOCK REFLECTED SHOCK

6.T7336E+02
4.0683E+01
8.3871E¢00
1.1291€+02
8.9311E+00
2.0632E+00
1.9734E+00
$.9353k-01
2.0523E+01

———ee—ccce— MNOLE FRACTIONS —=—

1.3676€E~02
9.4543€-01
1.3661E-02
1. T214E-03
8.0990E-05
9.6165E-05
2.533T7E-02
4.2659E-08
8.91206-27

4.2758E4 03
6.5036E 01
3.0484E+01
1.9436E+02
1.1153E+01
2.13756+00
2.1567600
8. 8687E-01
5.64026+00

.8113€-02
7.7816E~01
9. 7580E~ 02
1.0576€-03
6.95416~04
1.2115€-03
2.3166E- 02
1.7488E-05
6.8359E-17

6.9355€¢03
7.5207E+01
4.0526€401
2 4692€402
1.2196E+01
2.2172€+00
2+2735E+00
8.6917E~01
5.3476E+00

1.4569€-01
- 6.84136-01
1.4466E-01
7.55108-04
9.1465E-04
1.87635€-03
2.1902E8-02
7.1098E-05
1.2786€E-14

USL & 3,.20E¢00 W SEC

XHE = .08

MOVING SHOCK STANDING -SHOCK REFLECTED SHOCK

T.6417€002
4.6143E+01
8.2341E+00
1l.2827E+02
9.3418E+00
2.1150€+00
2.0113€+00
9.4034E-01
2.1839E+01

3.1663E-02
9.1053E-01
3.1624E-02
1.0134E-03
1.3728E-04
1. 7585E-04
2.4859E-02
3.4666£-07
1.7135e-23

4. 8257€E+03
6.9799€+01
3.1041E+01
2.2104E+02
1.16081E001
2.1961E+00
2.2273E+00
8. 7765E~-01
5.77681E+00

1.2668E-01
Ta2194E~01
1.25996 01
7.8473E-04
T.484A9E-04
1.4106E-03
2.2411E-02
3.7548E-05
1.0610E-15

T.6826€¢03
8.0051E+0L
4.0785€E+01
2.7845E¢02
1.2T6TE%0L
2.2T91E+00
2.3531E+00
8.56327€-01
5.5198E¢00

—— NOLE FRACTIONS —o———oe—eo—

1.73836-01
6.2888E-01
1.7262€-01
5.4589E-04
8.9627E-04
1.9796€-03
2.11196-02
1,298 1E-04
1.1219E-13



TABLE |, - Continued

p, - 10 KN/ m?

Pl = 1.00E406 N/SQ-Ms  US1 = 3.40E+04 N/SEC Pl = L.00E+04 N/SQ~M, USL = 3.80E+04 M/SEC
XH2 = .95 XHE = .05 = XH2 = .95 : XHE = .0%
- MOVING SHOCK STANDING SHOCK REFLECTED SHOCK * MOVING SHOCK STANOING SHOCK REFLECTED SHACK
] 8.6336E¢02 °  5.54116+03 8.7095E+03 P 1.0837€+03 7.3150E+03 1.1310E+04
T 5.0562E+01 7.4588E+01 8.5322€+01 T 5.7902E+01 8.4451E+01 9.7165E¢01
RHO 8.2559E+00 3.2279€+01 441921 E¢0L RHO 8.619TE+Q0 3.5242E¢01 4. 4630E+01
H 1.4470E402 2.5010E+02 3.1322E+02 o 1.8069E+02 3.1654E402 3.9122E+02
A 9. T524E+00 1.22326+01 1.3395E+401 A 1.0583€¢01 1.3415€+01 . 1.4837E¢01
s 2.1637E+00 2.2533E+00 2.3406E+00 s 2,259€E+00 2.3669E+00 2.4629E +00
Z 2.0582E+00 2.3015E+00 2.4350E+00 z 2.1713E400  ° 2.45TBE*00  2,6080E+00
GAME 9.1388€-01 8.7164E-01 8.6366E-01 GAME 8.9079€-01 8.67C4E-OL 8.6865E-01
U 2.322¢€+ 01 5.9623€+00 5.7313€+00 u - 2.6091E+01 " 6.38TCE+00 6.2645E400
SPECIES  —=—--——=—-— MOLE FRACTIONS ————===mme=- SPECIES  ~mm--=-m=m — MOLE FRACTIONS ——=-mmmeeee
E- 5.3577€-02 1.54896-01 2.0161€-01 E- 1.0274E-01 . 2.0873E-01 2.5444E-01
H 8.6747E-01 6.6661E-01 5.7436E-01 H 7. 70576-01 5.6060E- 01 . .4.T101€-01
He 5.3506E-02 1.54026-01 2.0020E-01 He 1.0259E-01 2:0747€-01 2.5254E-01
H2 7.0500E-04 5.9177€-04 3.8998E-04 H2 4.0838E-04 - - 3.2685E-04 - 1.8029E-04
H- 1.8778E-04 T.7824€- 04 8.5783E-04 H- 2.6338E-04 7.5545E-04 7.15166-04
H2e . 2.5783E-04 1.5835E-03 2.0410E-03 H2e 4.0851E-04 1.7781E-03 1.94T0€-03
HE 2.4291E-02 2.16526-02 2.0304E-02 HE 2.30206-02 2.0115€-02 1.8510€-02
HEe - 1.3489E-06 7.3008E-05 2.3011E-04 "HES 8.0857E-06 2.2814E-04 6.61656-04
HE+e 2.3567€-2" 1.2007E-14 8.9961E-13 . HE++ 1.6078E~18 7.75056-13 . 4.40926-11
Pl = 1.00E¢04 N/SQ-M, US1 = 3.60E+04 M/SEC Pl = 1.00E404 N/SQ-Ms USL » 4.00E+06 M/SEC
XH2 = .95 XHE = .05 M2 - .95 XHE » .05
: NOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK 'REFLECTED SHOCK
) 9.6999E+02 6437296403 9.9165E403. P 1.2040E+03 8.3372E¢03 1.2852E+04
T 5. 4445E+01 T. 9444E +01 9.0965E401 T 6. 1151E+01 8.9671E401  1.0409E02
RHO 8.4323E+00 3.3726E+01 4.3263E401 RHC 8.8122€+00 3.66)6E¢01 .. 4.5729E+01
H 1.6218E+02 2.8131E¢02 3.5073E+02 H 2.0022E+ 02 3.4964E¢02 4.3480E402
A 1.0171€+01L 1.2808E+01 1.4078E+01 A 1.0999E+01 1.4061E¢01 - 1.5693E¢01
s 2.2123€400 2.3102E+00 2.4017E+00 s 2.3075E+00 2.42356+00 2.5244E€+00
z 2.1128E+00 2.3786E¢00 2. 5198E+00 z 2.2342E400 2.5392E+00 2. 7001E+00
GAME 8.9924E-01 8.6817E-01 8.64686E-01 GAME 8.8556E-01 8.6832€-01 8.7623€-01
v 2.4648E401 6.1620E+00 5.9627E+00 v 2.7540€+01 6.6376E+00 6. 5928E+00
SPECIES  ==—=——-=—-— MOLE FRACTIONS —----- ———— SPECIES  ——--—————-— MOLE FRACTIONS —~———o—o-—
E- 7.7934€-02 1.8233E-01 2,2843E-01 E- 1.2800E-01 2.3405€-01 2.7971E-01
H 8. 1948E-01 6.1245€-01 5.2182E-01 H 7.2075€-01 5.1094E-01 ©.2179€-01
He 7.7824E-02 1.8127€-01 2,2680E-01 He 1.2780€-01 2.3260€E-01 2.77476-01
M2 5.2504E-04 4.4356E-04 2.71026-04 H2 3.22426-04 2.3415E- 06 1.1302E~04
H- 2.3031E-04 7.79526-04 7.9572E-04 H- 2.8746E-04 T.0746E-04 6.2321E-04
H2e 3.3710E-04 1.7091E~03 2,0322€-03 H2e 4.7097E-04 1.7610E-03 1.7829€-03
RE 2.3661E-02 2.0889E-02 - 1.9448E-02 HE 2.2364E-02 1.9312E-02 1.7434€-02
HEs - 3.6992E-06 1.3231E-04 3.9458E-04 HE® 1.5570€-05 3.78976-04 1.0836€-03
HE++ 9.2471E-20 1.0548E-13 8,.4T759E-12 HEe+ 1.7675€-17 4.9910E-12 2.8979E-10
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TABLE 1.”% Continied

¥ B PR L

Pl = 1, 005004 NISQ-N. ‘UsStl = 4.205006 HISEC
XH2 = .95 XHE = ,05 .

SRTE RO

MOV ING SHOCK STANDING SHOCK® ”REFLECTED SHOCK.

. RN PR

P “1e3310E403 5- - - 9.4361E4037 - .- 1.4536E404 "
¥ 642556401 " - ---9.5218E¢01 © 1.1190E¢02 -
R ' 9.0045E400 - - 3.T7788E+0L " - 4:64T6EOL -
H 2.20T€E+ 02 - 3.8660E402 ° 4.8114£+02:
A 1o R421E#0L' 7" 1.4TSSE4O): "¢ - ' 1.6666E401 -
s "-243585E¢00 + " 2.48CCE00 - - .. 2.5853E+00 .
1 2,3004E400 < ' 2.62256600 - ° " 2.7950€400:°
GAl /g, B241E-01% - . ‘8.7222E-01 - ° - 8.8810E-01 -
v | 2.899TE+01 6.9224E+00 . 6.9672€ +00
===~ WOLE FRACTIONS ———--
- 15309E-01" 2.5833E-01° ' 3,0395E-01 -
:: 6-T125E-01 4.6364E~01 . '~ 3.T479E-01

‘1.5204E-01" T 2.5664E~01 ©3.0121E-01

Y24 5641E-04" “1e61T8E~04 - 6+6404E-05 ~
3.0277E-04 * @ 6.4233E-04 *5.3203E-04.
5.2260E-04 - .~ :1.T184E~03". 1.55726-03. *
2.1708€~-02 1.8454€=02 -+ -"1.6179E-02 -
“7. 2eTA4Q9E-05 - - :" -6.1188E-04 ' ~ ‘Lo T103E=03: °
1-69265—16 2.9387€~11 L.8278E~09
R R LTI I R A
Pl = 1. 005’0‘ N/SQ-~N, uslL = 0.‘050“ IISEC B
MH2 = ,95 XNE = .08 ’

w"' 4.,

‘71e4642E403 .05905004 126371E404°
JT2T0E+0) - - -~ 1. 0L17E02° 1.2101€¢02-
.'18635000* ‘3. 8661E401" 4.6750E401 ¢

FA231E602 < - 4225266402 . 5.3106E402-

V1] 1848E#01 ‘FeS517E401 " -~ "1T809E01:
" 2403TES007* 1 - 2.5398E¢00 _ 2.6462E+400
-2.3694E¢00 ' - 2,TOT5E00" '28939E400
"8-BOT6E-01% - - '8.79C1E-01 .- 9.0569€-01 -
3.08452E¢01 7.2538E+00 T.4414€400

T ioralcs . T Vet

—————e— NOLE FRACTIONS —————eemm—ee

-—

: L TTTTE-OL - "2.8149E<01 - ‘3.2740£<01
- * 6.225BE=01° 7 ' ‘4. uz'le-ox - -3.2939E-01
4 1.TT4TE<01 """ 2.7950E<0L © 3.2607€-01°
"2 "2.03956=04" 7 Lo ouze-qa; t .3.5890€-05"
29 eih 13, 0079E<04’ ¥ 1 S.6T5TE-04 - ' - 4.4987E-04
© 5,6223E-04. " 1.5662E-03  1+2888E-03 :
2.1057€<02 %/ - 1.7507E=-02 '1.4T026-02°
© 4.52S8E<05 " " 9.6023E-04 2.51545—03

HE®+ -8.8297E-16 1.6093E-10

1.1352e-08

140;

" « 10 kN/m?

‘

PL = 1.00E+04 N/SO-M, USL = 4.80E+04 N/SEC
M2 - ,95 KHE = .05

”

ROVING SM)CK STANDING SHOC K REFLECI!D SHOCK

4 T " -1e603TE+03 .. L1T91E® 04 - . ' 1.8356E«04
T. “« Te0246E+0L - 1.076T7E+02 . . :. 1.3188E+02.
RH 9.3528E+00. - 3.9188E+01 . 4.0446E401
: 2464856402 - - - :4.6559E¢02 . S5.04TTE«02
i + +1e2206E¢0L - - 1.6356E+01 © 1.9178E+01
s . -24523E400 - | ‘2.5912E+00 1. 24TQT1E*00
L - a7~ 24409E000 © - 2.T944E+00 . 29968E+00.
GAME --* . “8.8033E-01°‘ . ~8.8913E-01" - * 93065€-01 .
u 3.1905E+01 1.6273E+00 8.0184E¢00
s MOLE FRACTIONS -
- '20187E~01 - 3.03676-01 -3.5034E-01 :
: ‘SeTS06E~01 =- ~ 3.T519E-01 .- 248549E-01 -.
’ - 240052E-01 © .. 3.0127E-01 .- . .3.4608E-01 ..
H2- 1.6144E-04 6.T648E~0S - - 1.T759TE=0S5 -
H= . ~3.0920E-04 4.9062E<04 - 3.8294E-04.
NZO - | i8,8922E-04 - 2 1.4257€-03 .- . 1.0050E-03 -
HE* -"2.0412E-02 ' - - 1.6430E~02" . .13051F-02,
© T.1551E-05 - 1.4630E-03 -- .3.6334E-0) -
HEee 4.6983E-15 8.3770E-10 6.9387€-00
AT P Cieeede PR y "
Pl = I.NEO“ ﬂl“—ﬂn US1 = 4.80E¢0e N/SEC -
‘M2 - .e93 XHE = .03

'MOVING SHOCK- STANDING SHOCK REFLECTED SHGCK

BTt 1. T493E€03 . 1e3014E404: - 7. - 2.0513E¢04.
V. . TTi3222Ee01 . 1. 1484Ee02. 1.44898402

RHO " 7 9.5000E¢007 ¢+ ~ .3.9313E¢01: -. . “4.5660€+01.
H': . 2.8B40E802 - - 5.0T44E¢02. - - 6:4326E¢02,
Ao - T1.273TE601 <0 1.7291E401 - . " 2.0793Ee01L:
S v -2.5011E¢00 . ‘. 2.6456E¢00.-* ~'6 .2.7663E400:
22707 - 245148E¢00 . < ."2.8825E400° ' - 3.1005E¢00°
GAME" 8.8100E~01° .. ~9.0318E-01 ~ '9.6241E-01
v 3.3353E+01 8.0726E+00 8.1576E+00
-— nu.s FRACI’IONS i

. .0 u 1.y R .z

“2.2531E=01 " 3.2476E-0l - -.¢ . 3.T182E-01.

5.2886E501°° ©  3.3439E-01 - - 2.4429E-01:

2.2490E-01 3.21826-01 - . 3.6668E-01

© 1e2663€-04, - 4.0513E-05 - T.9041€-06

3.0178E=04" - » 4.1851E-04 - i 343442604

" 6032646504 " - 102238E-03" - 1 To41 B4E-04"

“1e9T73E-02: : 1.5204E-02 - - : 1.1399E-02

1.0936E<04° . 2.1426E-03 = ' 4.7266E-03

-242096E-14 4.1316E-09 4.03508-07




v

Pl = 1.00E+04 NISQ-H'

M2 = -.95 ‘. XHE = .05 - . - M2 = ,95 s et s XNE = G05.
HDVING SHOCK STANDING SHOCK REFLECTED SHOCK . . MOVING SHOCK STANDING SHOCK

P " 1«9009E+03 - .- 1 ,4250E¢04 - 2.2627E+04 - P <202219E403 < . L 6651E¢04-
T © T1.6238E+01 .- 1.2279E+02 - - 1.6069E¢02 T . " B8.2514E¢01 : 144165602
. RHO ' '9,6239E+00 3.9066E+01L 7 4.4339E401% . RHO .- -~ 9.T7988E¢00 3.7374E401 -
H - '3,1293E+02 - 5.5080E¢02 . -~ - 7J0654€+02 H - - 30 6499E+02 - - 6. 4134E¢02
“AT . ""143209E+01 1.8336E+01. ‘2.2667E+01 A ", 1.4206E+01; 2. 08208 +01

S+ 7 2.5502E+00 «2.0985E¢00: - 2.8245E¢00 - S <20 6484E¢ 00 + 247995£400

[ 2R ‘245908E+00 2.9707E+00 © 3.2040€¢00 -3 2.7481E+00 - . ‘3. 1452€+00
GAME *  .8.0279E-01 27 942166E-01 -+ © - 9.9T98E-01 ‘8 8998E-01-". - 9,7293E-01.,
U . 7 - 3.4T96E+01 .« 8.5T14E+00 - - 9.6439E+00 - '3.7662E001 n':. 9.85795000,

SPECIES —————m——me—e— HULE FRACTIONS --v~~——==e—= SPECIES m———————— HO&E FRACYIONS ——————
E- 2.#8065 01 3.4462E-01 .919IE-01 E- Z 910QE-01 . 3.6066E-01
H ) “4.8410E~01 2.9617€-01 2.0571E-01 Haoo -3.9952E-01 . . 2,2715€~01
He . .7 2.4756E-01 3.4098€-01 +3.8596E~-01 He | 5 -24903TE-O1 . .«  3.7542E-01
H2 7 9.8065€~05 ' 2.3062E=05 © . . 3.2480E-06 - H2 - 5.5900E-05... ., 6,40706~06 -
H=" T '2.883%E-04 3.5659E- 04 . 29841E-04 - H- 2.47715E=04 226632E- 04
Hae+ T 6.0426E-04 *1«0116E-03 -+ +: 501840E-04 - Lul.. 601860E-04
HE 1.9136E~02 ° 1.3849€E-02 «.-9«8782E~03 .. . LeTO4TE-02. . : Le1037E-02 -
HE+ . - 1.6331E=04 1 2.9820€-03 5.7251E~03 . 3.4732E-04 - 4.0601E-03

: 2. 2475E-06

HEe¢+

9-505854%6 -

" TABLE 1. - Continyed

2
Py 10KV

-A'.’

USl = 5.00E+04 NISEC

1.91536-08 -

[N . c

de4652E-12

PlL = 1.00E+04 N/SQ-H:

USL1 = 5.40E+04 NISEC

. +'3.38526-07-

REFLECTED SKOCK
. 2.T7890E 04
 2.0081€+02
.. 4.0968E+01 -
- 8,4756E402
" 2. 6826E+01
7 1 249342E400
\3.3903E400
.. 1.0571E«00

1.1799€¢0)

.

4.25066-01
i1 144201E-01 |
O, 4e1771E-01.
. '5.0314£-07,
v, . :243994E<04
. 2.34526-04 .
7.4513E-03 .,
7.264586+03 .
. 5. 10406-05

B AN

Pl = 1.00E+04 u/sn-n. US] = 3,20Ee04 M/SEC’
W2 = .95 XHE = .08 .- soas

HDVING SHOCK L STANDING SHOCK REFLECTED SHOIK

P 2.0582E+03 1.5454E¢04° . 2.5265E¢04
T- " .7.5351Ee01 . ‘1.3166E¢02° . - 1.7908E+02-
RHO ™~ 9.7158£¢00. “3.8373E¢01 -  4.2746E+01
H o '3.3846E¢02 5.9540E¢02 . . T.T449E+02
A - 1i3698E+01. 1.9510€+01 . 2.4680E+01".
s i 2,6000E+00. 2. T500E+00 .2.8798E+00
i 256696E¢00 ¢ . 3.0588E400 - °_ 3.3004E+00
8. 8579E-01 . 9.4516€-01. - .1.0306E+00
Y% 3.6227E401 . 9.1620E¢00. 1.0659sool~
SPECIES  ~=~m==—~am—— MOLE FRACTIONS —~=m-—<meme=
E- 2.7023E-01 3.6332€-01 4.09525-01
Ho v e 404RE~0] - 2.6032E-01 L1.7185€-01.
He' o 2. .2.696TE~01 . . 3.5890E-01 4.0286€-01
H2 . T.44S3E-05 . . 1.24456-05 . . 1.2948E-06 .
H= - . - 2.,6956E~04 3.0564E-04 ° 2.6931E-04
H2e 5.9213E~04 . 8.0443E-04 L 3.5254€6-04
HE .. > 1.B4B9E-02" ( -. 1.24276-02 . , - ,8.5906£-03-
HE+ 2. 4056E~04- .~ 3.9190E-03 . . 6.5479E-03 -

+3.87336-13 8.3179E-08 1.1172€-05.

Pl «» 1.00E+04 NISO-N-
M2 =

USL = 5.60E604 n/sec )
93 ..o, XHE= .05

NOVING SHOCK " STANDING SHOCK REFLECTED SMOCK

+"2e3906E¢03 . 1. TT50E+06. '3.0552€ 04

8:5858E+01 . : /1. 82TTE+02 -.2.2408E402

9.8419€¢00° - . 3.59§2E¢01 © 3.9341LE+0L
©=3.9249E402 . --6.8801E402 ., . .9:2430€¢02 .

ATI o le4T50E90L" ~ - . 2.2244E401 . . - 2.8883E#0L .

S, 2.86976E400 . 2.84T6E¢00 . . 2.9637E400
1, «:2.8291E+00. 3.2291E400 - - 3,4657€¢00 .
GANE . . 8.95676-01 - ...-1.0030E+00 .- 1.0T42E¢00
u. '3.9orsenu - Ls0674E00) 1.2998E+0)

svscxes TTm====- MOLE FRACTIONS --——--—-=--

E- " 3.11206-01 3.96566-01 ‘4.3750€-01
H .-35974E-01 ,, 1.96626-01 1.1830€-01F
He = . 3.10496-01 "', 3.90626-01 " 4.29406-01,
H2 ., 4.080BE=05 . . 3.16756-06. "201116E=07 .
.202261E-04 - 2.3432E-06 . 2.1115€-04
v 5.3582E-04 .. 4.6101E=04 . 1.6024E-04

- l.T1T4E-02 . -  9.7569E~ 03 6.4636€-03
A.9961E-04 . ; 5.7261E-03 . . 7.7751E-03
5.4600E<12. ., 1.2TME-06 . 1.8840E-04

et T, Lo . e . o3



TABLE 1. - Continued

p 2
P 10kN/m
Pl = 1.00E+04 N/SQ-M, UsSl = 5,80E+04 M/SEC Pl = 1.00E+C4 N/SQ-M, US1 = 6.20E+04 M/SEC
XHZ2 = L9535 XHE = L05 . XH2 = .95 XHE = .05
KOVING SHOCK STANDING SHOCK REFLECTED ShOCK KOVING SHOCK STANOING SHOCK REFLECTED SHOCK
P 2.5646E+03 1.8768E+04 3.3234E¢04 P 2.9281E+03 2.0567E+04 3.8454E¢04
¥ - '« 8.9401E+0] -- © 146483E+402 - 2e4854E¢02 T 9.7308E+01 1.9169E+02 2.9926€¢02
RHO S.8542€¢00 "7 T 3.4474E¢01 . 3.T7889E¢0L RHO 9.TT94E+00 3.1175E+01 3.53082E+01
H : 4.2096E4¢02 © ' " 7.3571E+02 - ' 1.0041E+03 H 4.80081E+02 8.3326E+02 1.1705E+03
A © 1leS33CE+0Q1 . 2437126401 ° - .- 3.,0820E+01 A 1.662SE* 01 2.6668E¢01 3.43062E001
s - 2.T46SE#00 . - 2.8927E+00" ' - .3.0295€+00 s 2.8433E+00 2.8T12E+00 3.1128E+00
z 2.9112E+00 - '343083E+00 | 3.5292€+00 z 3.077CE+ QO 3.4412€E¢00 3.6317€+00
GAME ° "-. 9.0301E-0%F - " 1«0317E¢00 7 1.0829E+00 GAME 9.2354E-01 1.0781E+00 1.0864E+00
1] ;. 4.04T6E+01 -~ ' 1.1551F¢01 '~ - 1.4205E+01 u 4.3233E+01 1.3564E+01 1.6521€+01
SPECIES ~—mee—wem—ae HOLE FRACTIONS ——-=-=c—c--- SPECIES ~————vve— = MOLE FRACTIONS ————emeeew

i 3.3069E-01 - ° - 4.1056E-01 . 4.4758E-01 E- 3.6666E-01 4.33526-01 4.6313¢E-01
H 3.2175€-01 1.6982€~01 . 9.9520E~02 H 2.5157€-01 1.2582€-01 1+2734€-02
He - - - 3.29€7E-01 4.0395E-01° . 4.3843E-01 He 3,6498E-01 4.2579E-01 4.50186-01
H2 "+ 2.8979E-05 - 1.5556E-06 - . 9.6373E~08 H2 - . 1.3214E-05 3.7922E-07 2.5600E-08
H- 0 "owS 1.95719E-04 - 2.0854E-04 . 1.8341E-04 H- . 1. 4175E-04 1.6390E-04 13505604
H2¢ . T 4.9281E-04- " 3.3911E-04 1.1310E-04 H2e 3.8750E-04 1.7973€E-04 6.2180E-03

. - 1. 6460E=02 ° © ~ B8.652TE+03 - 5.5178E-03 HE 1. 4806E-02 6.8535E-03 3.5061£-03
Ta1482E-04:. ", 6.46556-03 ' . 8.0831E-03 HEe 1.4432E-03 T«63756-03 7.5012E-03
2.0021E-11 N “443596E-06" - 5.666 1E-04 HE+» 2. 67T04E-10 3.8760E~-05 2.7603E-03

- Y B A SENE
Pl = |,00E¢04 N/SQ-NM, US] = 6.00E+04 M/SEC PL = 1,00E+04 N/SQ-M, USL1 = 6.40E+0¢ M/SEC
XH2 = .95 XHE = .05 . XH2 = .95 XHE = .08

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 2.743SE+03 1.9746E+04 3.5885E+04 P 3.1170E+03 2. 1355E+¢ 04 4.0911€+04
T 9.3196E+01 1.7784E+02 2.7398E+02 ¥ 1.0181E+02 2.0621E+02 3,.2530E+02
RHO $.8338E+00 3.28681E+01 3.6540E+01 RHO 9.6902E+00 2.9611E+01 3.4222E+01
H 4.5040E+02 T.8430E+02 1.0864E+03 H 5.121TE+02 8.8356E+02 L.2566E+0)
A 1.5954E¢01 2.5195€+01 < 3,2653E+01 A 1.T7363E+01 2.8089e+01 3.6095E+01
S 2.7951E+00 2.9356E¢00 3.0729€+00 S 2.8908E+00 3.0163€E+00 3.1517E+00
13 2.9940E¢00 3.3769E+00 3.5844E400 1 3.1594E¢00 3.4975E+00 3.6750E+00
GAME 9.1222€-01 1.0570E+00 1.0857E+00 GAME " ¢ 9.3724E-01 1.0940E+00 1.0898E«00
Y] 4.1862E+01 1.2493E+01 1.5386E¢01 U . . 4.4584E+01 1.4564€+01 1.7626€+01
SPECIES ~———one——w— MOLE FRACTIONS -———=———=-- - SPECIES -— — MOLE FRACTIONS —===--

- E=- 3.4916E-01 4.2279€-01 4.56 06E-01 E- ’ 3.8314E-01 4.4259E-01 4.6944E-01
H 2.8565E-01 l.4636€-01 8.4438E6-02 H 2.1968E-01 1.0853€-01 6.2955E-02
He 3.4787€-01 4.1561€E-01 4.4531€-01 He . . 3.8090E-01 4.3431€-01 4.5384E-01
H2 1.9930€-05 7.6536E-07 4.7397€-08 H2' 8.4089E~06 1.9415€6-07 1.4489€-08
M- 1.6845€-04 1.8579E-04 1.5736E-04 M- 1.16726-04 1.4406E-04 1.1483€6-04
M2+ 4.4261E-04 2.4750E-04 8.2206E-03% H2¢ 3.3010E-04 L.3191€-04 4.7873E-08
HE 1.5682E-02 . Ta6989E-03 4,5211€E-03 HE - 1.376%€-02 6.1071€-03 2.5092E-03
HE* ©1.0184E-03 71.0941E-03 8.0298€-03 HE+ 2.0271E~03 8.0886E-03 6.5251€-03
HE++ 7-3038E~-11 1.3577€-05 1.3984E-03 HE+e . 9.8214E-10 1.0035E-04 4.57T11€-03
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Pl = 1.00E«Q04 N/SQ-M,

XH2 =

SPECIES

E-

H

H+
H2
H=
H2+
HE
HEe+
HE#++

Pl = 1.00E+404 N/SQ—-M,

AH2 =

SPECIES

E~

H
He
H2
H-
H2e
HE
HEe
HE++

+95

TABLE |. - Continued

US1 = 6.60E+04 M/SEC

XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3.3085E+03 2. 1929E+04 4. 3109E+04
1. 0685E+02 2.2114E402 3.5158E+02
9.5514E+00 2.7946E¢01 3.3019E+01
5.4443E+02 9.3347€+02 1.3435€+03
1.8178E+01 2. 9452€+01 3.7848E+0}
2.9384E+00 3.0549E+00 3.1889E+00
3.2416E+00 3.5463E+00 3.T7135E+00
9.5394E-01 1.1054E+00 1.0972E+00
4. 5891E+01 1.5682E+01 1.8681€¢01
===——————e=— MILE FRACTIONS --—————=—=v
3.9877e-01 4.5054E- 01 4.T492E-01
1.8%67E-01 9.3509E-02 5.4750E~02
3.9577€-01 4.4164E-01 4.5673E-01
5.0698E-06 L.0148E-07 8.5581€-09
9.3829E-05 1.2442E-04 9.6T94E~05
2.7198E-04 9.7027e-05 3.7442E-05
1.26C8E-02 5.4013E-03 1.6714E-03
2.8157E~03 8.4530€~03 5.3366E-03
3.6939E-09 2.3698E-04

«95

6.4566E-03

US1 = 6.80E¢0% M/SEC

XHE = L05

MOVING SHOCK STANDING SHOCK REFLEC?ED SHOCK

3.5054E+03 2.2517E+0Q4 - 4.5239E+04
1.1233E+02 2.3672E+02 3.7829E+02
9.4029E+00 2464756401 3.1925E+01
5. 7765E+02 9.849T7E+02 1.4321E+03
1.9048E+0L 3.0752E+01 3.9592E+01
2.9831E+00 3.0915€¢00 '3.2235€E+00Q
3.318S€+00 3.5928E+00 3.T459E+00
9.7324E-01 1.1119E+00 1. 1062E+00
4.7193€¢01 1.6726E+01 1.968TE+01
------ ~=—= MOLE FRACTIONS ——=-—=—==-—c
4.1268E-01 4.5732E-01 4.T94TE-01
1.6320E~01 8.0931E-02 4.7929E-02
4.0876E-0G1 4.47656-01 4.5914E-01
2.9681E~06 5.4957E-08 5.2751E-09
7.4931E~05 1.0715E-04 8.1520E-05
2.1924E-04 1.2429E-05 2.98426-05
1.1286E-02 %.T278E-03 1.0619E~03
3.7790€-03 8.6753€-03 4.1973E-03
1.3374E-08 5.1360E-04 8.0885€-03

|

- 10 kN m?

Pl = 1.00E*Q4 N/SQ-M,
«95

XHZ =

HO

NOADPID—D

GAME

SPECIES

£~

W

He

H2

H- -
H2+

HE

HE+

HEe¢ ¢

USL = T.00E+04 M/SEC

XHE = 605A

HOVING SNOCK STAND[NG SHOCK REFLECTED SHOCK

3.7054€+03
1.1856€+02 -
9.2090E+00
6.1178E402 -
2.0025E¢01
3.0276E+00
3.3938€+00 .
9.9655E-01
% 846 1E+01

4.2560€~01 .
1.38087E-01" .
4.2057€E~01 -
1.6380E~06

5.90256~05 " -
1.TQ63E~04 ., -

9.8130E~03
4.9196E-03
4.8929€-08

2.2959E¢04
- 2.5194E402

' 2.5095E+0] -
1.03¢68E+03

3.1931€+01 -
3.12€1E+00
3.6313E+00
1.1144E+00
L.7780€+01

MOLE FRACTIONS

4,6306E-01
7.0603E-02"
4.5242E-G1
3,1373€-08
9.1986E-05"
5,5208E- 05
4,07986-03
8. 7C19E-03
9.8739E-04

4.T153E+04
4.0674E+02
3.0T11E+0}
1.5241E+03
4.1387E+01
3.2581E+00
3.7748E+00
1.1156E+00
2.0772€4+01

4.8344E-01
4.1748E-02
46148601
3.2526E-09
65.7413€-0%
2.3702€E-0%
6.3978E~04
3.2031€-03
9.4028E-03
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Pl =2
XH2 =

«00E¢04 N/SQ-M,
95

MOVING SHOCK

cmmmmeaeo—=e MOLE FRACTIONS

P 1-1127E+01
T 2.8250E+00
RHO 3.9387€+00
H 2. 8883E+00
A 1.6758E+00
S 1.0685E¢00
i 1.00Q0E+Q0
GAME $-9406E-01
u 2.3185E¢00
SPECIES ——————
E- 5.6446E-66
H 1.3890E-11
He 6.5044E-21
H2 9.5000E-01
H= T-3769E~73
H2¢ 5.6556E-20
HE 5.0000E-02
HE+ 2.2503€E-73
HE++ 0.
Pl = 2,00E+04 N/SQ-M,
XH2 = .95
MOVING SHOCK
P 1.7520E+01
T 3.8703E+00
RHO 4.5267E+00
H 3.9997E+00
A 1.9491E+00
S 1.1068E+00
4 1.0000E+00
GAME 9.8155E-01
u 3.0256E+00
SPECIES
E- - 3.T4S6E-44
A 5.0116E-08
He 2.11588-20
H2 9.5000E-01 -
H- 4.1181E-49
H2¢ 4.2302E-20
HE 5.0000E-02
HE+ 1-3262E~-60
HE++

m

0.

TABLE 1. - Continued

USl = 4.00E+03 KISEC

XHE = .05

STANDING SHOCK

REFLECTED SHOCK

2.3180E¢01 5.6583E+01
* 3.5120E+00 4.9535E+00
6.6011E+00 1.1423E401
3.6144E+00 5.1972E+00
1.86126400 2.1885E+00
1.0707€+00 1.0922E¢00
1. QQGCE+00 1.0000€+00
9.8632€-01 9.6688E-01-
1.3798€+00 1.2214€+00
MOLE FRACTIONS ~=——------—- .
1.4537€-47 8.5257€-32
1.9875€-09 4.3238E~06
1.3555€-20 2.7601€-20
* 945000€-01 9.5000E~01
. 8.9194E-53 1.7654€-35
4.9906E-20 . 3.5859€-20.
S.0000E-02 - 5,0000€-02 °
3.0847€-62 7.9515E-53
0~

US1l = 5.00E¢(3 M/ SEC .

XHE = .05

SYANDING SHOCK
4.6642E+01
5.1634E¢00
9+0313E+00
5.4352E+00
2.2313E+00
1.1123€+00
1. 0000E+00
9.6416E-01
1.5135E+00

9.5670E-2S

1.0537€-05 -

3.1459E-20
9.4999€-01
"2.5542E-32
3.2001E-20
5.0000E~02
3.68456-51
[

REFLECTED SHOCK
1.0219E+02
7.0337€+00
1.4524E+01
1.6492E+00
2.5T14E+00
1.1377E+00
1.0004E+00
9.3973E-01

. 1.3707€+¢00

1.T7744€E-18
7.1153€-04
1.4154E-18
9.4931E6-01
‘241739€-20

p, 20 KN/

3.1755E-19

" %-9982E-02
-3.8997E-40
0.

PL = 2.00E¢04 N/SQ-No-
5 <

XH2 =

NPT

GAME
v

SPECIES

E_

H

He

H2

H-
H2e
HE'
HE® -~ -
HE+e .

Pl = 2.00E*04 N/SQ-M,
.95

M2 =

HO

GAME.
v

SPECIES

E-

H

He

H2
H- .
H2e.
HE -.
HE+ .
HE¢e

USl = 6.00E¢Q3 lISEC

HE = .05

_MOVING.SHOCK SYANDING SHOCK REFLECTED SHOCK

2.5422E+01
.+ 5.0965E+00
4.9879E+00
5.3592E+00
2.2177E+00
1.1441€+00
1.0000€¢Q0

. 9.6496E-01 ..

3.7274E¢00

:6.9783E-30
1« 0919E-05

3.5528€-20.

- 9.4999€-01
1.0353E-33
24T932E-20
5.0000E-02
5.9558E-52
0.

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK .

< 3.4848E+Q1
6.4T19E+00
5.3834E+00
6.9681€+00
2.4748€E+«Q0

. 1<1797E+00 -
- 1.0002E+00

G.46156-01
4.428QE¢00

-1.3738E~-19

3.9998E-04 -

© 1o 407SE~19
9.4961E-01
-1.6356E~-22
6.0199E-20
4.9990E-02

0.

4,2835E-45 "

To9954E+01 -

T.0734E+00 . .

."1e1299E¢01

T-TOL4E+00
2.5T6TE+00

-.141531E¢00

1.0004€+00
9.3823E~-01 .

. 1.6416E¢00

MOLE FRACTIONS -————

3.4021E-18

8.6951E~04

2.2413E-18

9.4915€-01

6.4057€E-21

1.3106E-186.
. 4.9978E-02

- Te3689E-4)

0.

1.6162E+02

‘9.1596€400 -

1. T543E40L
1.0576E+01

- 2.8738E+00

1.1811E+00
1.0038€«00
8.9645€E-01
1.4821E+00°

8.3697E-14
1.1601E-02
6.0100E-14

9.3869E-01 -

1.3902€-15
2.4987E-14
4.9710E-02
3.11625-33

USL '= T7.00E¢03 N/SEC

1. 2528E¢02 - 2.34T6E402
9.0521E¢00 .. = - 1.0946E+01
1:3760E+01 2.0924€401
1.0443E¢01 - 1.3913E+01
2.8596E+00 3.1145E¢00
“1.1929E¢00 1.2232E+00
1.0059E+00 - - 1.0250€+00
- 829560E-01 8. 6456E-01
1.7301E¢00 - 1.5356 €400
e MOLE FRACTIONS —-——omo——cee
.6.1835E~14" “1.9512€-11
- 1<1697E~02 . 4.87266-02
4.5387E-16 1.49536-11
9.3860£~01 . 9,0249E-01
8.2162E~16 .7.7226€~13
1.7271E-14 - ‘5.3320E-12
4.9708E-02 | 4.8782E-02
3.8234€~33 ‘ B.5689E-28
0. 0.



TABLE 1. - Continued

2
b " 20 kN/ m
Pl = 2.00E+04 N/SQ-M, US]l = 8.00E*03 M/SEC" Pl = 2,.00E+04 N/SQ-M, US1 = 1.00E¢04 M/SEC
XH2 = .95 XHE = ,L05 . X2 = .95 XHE = .05
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK ROVING SHOCK STANDING SHOCK = REFLECTED SHOCK
[ 4 . 4.5905€+01 © 'le8Té1E+02 3.2633€E¢02 4 7.3509E+01 . 3.8544E402. . 6.0740E+02
T -+ T.9178E+00 1.0798€E+01" ‘Lo 2446E¢01 . T . 1.0376E+01 1.3672E+01 1.5191€+01
RHO 5.7846E¢00 1.6951E+01° 2.4T7T1E401 RHO 6.8906E+00 .2.5523E+01 . 3.4379E+01
H - -8+8320E+00 1.3717€+01 1. 7728E¢01 H. 1.3348E+01 | + 2. 18SBE+01 2.71T6E+01
A 2.6945E+00 - 3.0910E¢00" | 3.3533E+00 A "-3.0206E+00 . .. 3.5862E+00 .. 3.8937€+00
S 1a2139€+00 1.2328E+00 -1+ 2663E+00 s 1. 2810E+00 1.3174E+00 1.3584E+00
T 1.0023E+00 1.0249€E+00 1.0586€+00 1 . 1.0281E+00 1.1046E¢00 1.1630E+00
GAME 9. 1485E-01 B8.6331E~-01 " 8.5349€-01 " GAME © 8.5529E-01 8.5164E-01 8.5811E~01
] . 51401E¢00 © 1aT509E400 L-56T73E+00 1] 6.6395E+00 1.7909E+00 ’ 1. 6591E+00
SPECIES wmememcan—as ‘MOLE FRACTIONS -=r—ssm——ew- SPECIES meewmummcnen NOLE FRACTICNS ==——eeecec-e
E-~ 8.0462E-16 "1e5510€~11 _ 2 '5-1212510; E- -  B.6831E-12 4 .5679E-09 " .3,4185E-08
L] y Y 4.5445E-03 ' 4e8543E-02 - . - 1+1066E-01 H . - 5.4641E-02 1.8933E-01 2.8029€-01
He . 6.1812E~16 - 1.2105E=11 = '4.0767€-10. He ! © T.2596E-12 3.78376-09 . 2.8967E-08
H2 '9.455TE-01 ° _ .9.0267€-01" R N 15,4211!-01 . H2 ., . 8.9673E-01 ' T«6540E~01 6.T6TLE-OL
M= 3.3172E-18" 5.2740E=13 | | "' 3.35046-11" H- " ' . 1.5823E-13 . 3.8903E-10 4.2170E-09
H2¢ . © 1.86$88E~16 -+ 349316E-12 - -1«3T796E-10 . Hae © " 1.58186~12 . .. 1e17326-09 9.43516-09
HE T 4.9886E-02 - %.8786E-02 T 4.T72336-02 HE T4.8634E-02 . 4.5267E-02 $.2993E~02
HE+ 1.75656~-37 4.4822E-28 T.8903E-25 HE+ 3.0807E-29 1.1711E-22 1.2716E-20
HE++ 0. 0. 3.8735E-095.. HE++ 0. 3.3005€E-8¢C 1.2311E-172
PL = 2.00E404 N/SQ-Ms * USL = 9.00Ee03 M/SEC ~ : © Pl = 2.00E404 N/SQ-Ms US1 = 1.10E¢04 N/SEC
H2 = ,95 . XHE = '.05. . . XH2 = .95 XHE = .05
- MOV ING SHOCK ;STANDING’SMOCﬁ REFLECTED SHOCK ) MOVING SHOCK STANDING SHOCKX' REFLECTED $SHOCK
(4 © 84 8T73E¢01 . - 2.T7277E402 4.4T45E002 P . 9.0006E+01 '5.2712E+02 8.0854E¢02
T 9.2522E+00 ‘Le23C0E+0OL - 1a3833E¢01 T 1.1332E+01 1.49826+01 - 1.65T7T2E+01
RHC . 6.,2850€+00 2.0948E+01 2.9285E+01 RHC 7.5383E400 ° 3.0313€+01 3.9613E+01
H T, 1.0959€E+01 1.7539E+01 .242138E+01 ] T 165994E+01 - 2.6766E+01 3.2865E+01
A . 248654E+00 3.3310E+00 © 3.6109E+00 A 3.1766E+00 3.8591E+00 4.2063E+00
1) 1e2473E400 1. 2742E+00 1.3113E+00 S 1.3158E+00 .143625E400 1.4078E+00
2 1.0107E+00 1.0586E¢Q0 1.1050E+00 4 T 1.0536E¢00 1.1607E+00 1.2317E+00
GAM 8. 7T799E-01 8.5209€-01 - 8.5299E~01 GAME T Be4514E~01 . 825645€E-01 8.6682E-01
u . 5.8783E+00 1.7592€+00 1.6070E+00 u - . T.4096E+00 1.8444E+00 1.7384E+00
SPECIES © ==<w==——cacas MOLE -FRACTICONS - — SPECIES ~—=w——=~e—= MOLE FRACTIONS ~————=c—==—
E~ .. 2«5140E-13 . 4.3107E-10 - 54310809 . £- ' 1.0197€-10 _ 2.8110E-08 1.5957E-07
H . - 2«1160E-02 1.1076E-01 1.9007€-01 L - le0183E-01 24 T604E- QL 3.76206-01
He - 2.0458E-13 34TILE=10 - >  4.4714E-09 . He | T Be6998E-11 “243897€-08 1.39118-07
H2 - 9.2937E-01 © 8.4201E-01 - © T.6468€E-01 H2 | 8.50712E~-01 © 6e8008E-01 5.8321E-01
H- " : 2.06912E-1% + 245070E~11 - - 5.1128E~10 W= . 7 . 2.T082E-12 .341607€-09 ) 2.4126E-08
H2¥ - ‘4.9502E- 14 © 1.0883€-10¢ - 1.4709E-09 H2e . "leT682E-11 . T=3733E-09 . 4.4591¢-08
HE L 4.94T1E-02 4.T7231€-02 4.5248E-02 HE -~ 4.7454E-02 . 443079E-02 4.0595€-02
HE+ ‘2.3861E-32 5.T801E-25 ' 2.0700€-22 HE+ " 8.69¢3E-27 702455621  4.4221€-19

HE+ e 0. 5.5877€E~88 8.8858E-79 HEe¢¢ - . 0. 1.6158E~73 9.9880E-67
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TABLE I, - Continued

2
P 20 kN/m
. Pl = 2,00E+046 N/SQ-NM, US1 = 1.20E+04 M/SEC PL = 2.00E¢0% N/SQ-M, USL = L.40Ee04 N/SEC
XH2 = .95 XHE = .05 XH2 = .95 XHE = .05
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 1.0823E+02 6.9759E¢02 1.0516E¢03 P 1. 4944E¢02 1.1178€+03 1.6568E¢03
T 1.2178E+01 1.6277E+01 1.8005E+01 T 1.3693E+01 1. 8939E+01 2.1207€+01
RHG 8.1825€E+00 3.4989E+01 4.4586E+01 RHO 9-3441E+00 4.2865E+01 5.2419€+01
H 1.8893E+01 3.2127E+01 3.9187E¢01 H 2.5440E+01 4.4218E+01 5.3710E+01
A 3.3367E+00 4£.1526E+00 - 4.5519E+00 A 3.6746E400 4.8108E+00 5.3678E+00
S 1.3520E+00 "1.40S4E+00 - 1.4591E+00 S 1.42084E+00 1. 5068E+00 1.5658E+00
I3 L.0861E+Q0 1.2256E+00 1.3100E+00 4 1.1679E+00 1.377Q€+00 L.4904E€+00
GAME 8.4177€-~01 B8.6442E~01 8.T848E-01 GAME 8.443CE-01 8.8746E-01 9.1162E-01
u 8.1824E+00 1.9183E+00 . 1.8376E+00 v 9.7092E+00 221184E+00 2.1081E+00
SPECIES cewmemavee—s MOLE FRACTIONS —ceec—amaea- SPECIES = RKOLE FRACTIONS ——e———eeo——
E- 6.3056E-10 - 1.2443€E-C7 6.0761E-07 (34 8.99T4E~09 1-3714E-06 6.1972E-06
H 1.5848£-01 3.60812E-01 4.7324E-01 H 2.873%6E-01 5.4754E-01 6.5806E-01
He 5. 4626E-10 1.0848E-07 5.4428E-07 He 8.0016E-09 1.2540E~04 S.8248E-06
H2 7.9549E-01 5.9108E-01 4,8859€-01 H2 6.6963E-01 . 441614E-01 3.0838¢E-01
H- 2. 1870E~11 1.7160E-08 1.0622€6-07 H- 4.4768E-10 2.4009E-07 1.2360E6-06
H2¢ 1.0617€-10 3.3105E-08 1.69556-07 H2+ 1. 4434E-09 3.57156E-07 1.6085€E-06
HE 4.6038E-02 : 4.,0797E-02 3.81469E-02 HE : 4.2811E-02 3.6311E-02 3.35408E-02
HEe 4.5156E-25 2.1659E~19 9.9511E-18 HEe® 1.5T798E~-22 5.9211E-17 2.3444£-13
HE#++ 2.3831E-89 2.3818E-67 : 1.3048E-61 HE#®+ 3.8393E-81 1.3475€-58 I.SMSE-S}

Pl = 2.00E¢04 N/SQ-M, USL = 1.30E¢04 N/SEC PL = 2.00E¢04 N/ SN, USl = 1.50€+00 N/SEC

XH2 = .95 XME = .03 H2 = .95 XME = ,03

MOVING SHOCK STANDING SHOCK REFL ECTED' SHOCK . MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
4 1.2603E¢02 8.9584E¢02 1.3343E€+03 P 1. T244E+02 1.3617€403 2.0194E+03-
T 1.2956€+01 1.7585E+01 1.9528€E+01 .. T . 1.4408E¢01 2.Q0380E+01 2.3148E+01
RHO 8.788SE+00 3.9246E+01 4.8924E001 RHO 9.8399E+00 4.5721E¢01 5.4878€+01
H 2.2041E¢01 3.7948E+01 4.6121E+01 H 2.9088E+01 5.0937€¢01 6.2011€+01
A 3.5022E400 4.4686E+00 4.9353E+00 A 3.8551€+«00 5.1856E¢00 5.8679E¢00
) 1.3895E+00 1.4576E+00 1.5119E+CO S 1.4686E+00 1.5%67E¢00 1.6206E¢00
z 1.1243£+00 1.2980E+00 1.3966E+00 2 L.2164E¢00 L.4614£+00 ) 1.5897E+00
GAME 8.4198E-01 . 8. T4718E-01 8.9313E-01 GAME 8.4806E-01 9. 0288£~01 '9.3574€-01
1] 8.9482E+00 ‘2.0055E+00 1.9589E+00 1] 1.0466E+01 2.2546E¢00 2.2065E+00
SPECIES « =-—=—=~——=—~ac MOQLE FRACTIONS —==-mme—-—= SPECIES  =———-—————— MNOLE FRACTIONS ~=—-——mmwao
E~ 2.6828E-09 4.4470E-07 ’ 2.0171E-06 E- 2.56CSE-08 3.8696E-06 1.8639€-05
H 2.2119€-01 4.5919€-01 5.6790E-01 H 3.5574E-01 6.31406-01 T.4182E-01
He 24 3556E-09 3.9748E-07 1.85326-06 He 2.3055€-08 3.61356-06 1.7867E-0S
H2 T3434E-01 5.0229E~-01 3.9630E-01 H2 6.0316E-01 3.3438E-01 - 2.2660E-01
H- . 1.1395€-10 7.0855E-08 3.8643E-07 H- - 1.4420E-09 T7.1026€-07 3.,6564E-06
H2e 4.41126~10 1.1815E-07 5.5036E-07 H2+ 3.9960£-09 9.6634E-07 | 4.4202E-06
HE 4.4470E-02 3.8520£€-02 3.5802E-02 HE 4.1107E-02 3.4215€-02 3.1433602
HE 1.0483E-23 4.3051E-18 1.6645E-16 HE+ 1.6014£-21 6.94526-16 3.2390E-14
HE®¢ ¢ 5.2662E-83 5.8632E-63 5.0687E-57 HE#® e 4. T195€-76 L.1652E-54 2.2526E~-48
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PlL =2
XH2 =

[<]

cpm e g
H

SPECIES

E=-

H
He
H2
H-
H2+
HE
HE+
HE+¢

Pl = 2
H2 =

P
T
RHO
H .
A
s

4
GAME
1}

SPECIES

E-
MR
He
H2
H-
H2¢+
HE
HEe
HE#++

TABLE 1. - Continued

«00E+04 N/SQ—M, USL = L.60E+04 M/SEC
«95 XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.9690E+02 1.62C4E+03 2.4183E+03
1.5111E+01 2.1952€¢+01 2.5523E+01
1.0266E+01 4.7652E+01 5.6057E+01
3.2983€E+01 5.8054E+01 T-1058E+01
4.0447E+00 5.598T7E«00 6.4645€+00
1.5099E+00 1.6065E+00 1.6754E+00
1.2693E+00 1+5490E +00 1.6903€+00
8.5295E-01 9.2180E~01 9.6868€-01
1l.1212€+0} 2.4176E400 2.5121E+00
mmeemcecese== NOLE FRACTIONS -=—==eeccea—
6.446TE-08 1.0295€E~05 5.7651E~05
4.26429E-01 7.0884E~01 8.1659E~01
5.8706E~08 9.7914E-06 5.6134E-05
5.36326-01 2.5886E~01 1.5370€-01
3.9953E-09 L.8930E-06 1.0393E6-05
9.7563E-09 2.3562E-06 1.1910€E-05
3.9353E-02 3.2278E-02 2.9581E-02
1.3047E-20 1.0276E~15 4.7838E~-13
5.0040E-72 T+3242E-51 4.6228E-44

<00E+04 N/SG-M, US1 = 1.TOE+0% M/SEC
95 XHE S

. = .0

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2.230LE+02 1.8931E+03 2.8618E+03
1.5820E+01 2.3753E+01 2.8716E+01
1.0628E+0) 4.8651E+01 5.5805E¢01
. 3.T130E+01 6.5613E+01 8.1080E+01
4. 2454E400 6.0673E+00 T.2154E+00
1.5523E+00 1.6561E400 1.7301E+00
1.3264E+00 1.6382E+00 1.7859E+00
8.58688E-01 9.46C5E~-01 1.0152E+00
1.1959E+01 2.6143E+00 2.8060E+00
————eme—eee MOLE FRACTIONS =—=-=—— -———
1.5012€-07 2.7114E-05 1.9943E-04
4.9216£-01 T.7905€-01 8.7947E-01
1.3828€-07 2.6191€-05 1.9626E-04
4.7014E-01 | 1.9036€-01 9.2075E-02
9.99¢2€-09 4.T7545E-06 3.0060£-05
2.1840E-08 5.6TT4E-06 3.3225€-05
3.7696E~02 3.08226~- 02 2.7998E-02
9.2080E-20 T.0131E~14 9.3793E-12
1.7189E-69 3.9810E~47 3.0419E-39

01' .« 0 kN/m?

Pl = 2,00E+04 N/SQ-M, USl = 1.B80E+04 M/SEC
XH2 = .95 XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

14 - - 2.5058£+02 2.1675€E+03 3.3522€403
o1 - - la6545E+01 2.5854E+01 3.3331€401
- RHO 1.091¢E+01 . %.8548E+01 5.3974E+01
H . 4.1524E+01 7.3530E+01 9.2327€4+01
A 4.4583E+00 6.6075E+00 8.1423E¢+00
S 1.5954E+00 1.7046E4+00 1.7837E+00
1 1.3874E+00 1.7242€+00 1.8634E+00
GAME = 8.6591€-01 9.7788€E-01 1. 06 74E +00
u 1.2697€¢01 2.8620E+00 3.2165E+00
SPECIES weemmmne—wee MOLE FRACTIONS -v-ce—w—eee-
E- 3.286€8E~07 7.2720E- 05 8.0685€E~04
H 5.5844E-01 8.3984E~-01 9.2418E-01
He 3.0608E-07 T.1096E- 05 T.9769E-04
H2 4.0552E-01 1.3099€-01 4.T190E-02
1 d : 2.3017E-08 1.1469E~-05 8.9656E-05
H2e 4.5618E-08 1.3093E-05 9.8817E-05
HE 3.6039E-02 2.8998E-02 2.6833€-02
HE® 5.5620E-19 T.3141E-13 2.6939E-10
HEe®+ 1.2856E~68 1.5160E-43 6.4986E-34

PL = 2,.00E¢04 N/SQ-R, USL = 1.90E¢06 N/SEC
XH2 = .95 XHE = .05

NOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 2. 79626402 2.4376E+03 3.08805E+03
T 1.7301£+01 2.8580E¢01 3.9450E+01
RHO . 111326401 4.7348E+01 5.16457E+01
H 4.616TE+01 8.1750E+01 1. 0A6TE+02
A 4. 6861E+00 1.2437€400 9.0015E+00
s 1.6393E¢00 1.7513E+00 1.8335E+00
3 1.4516E+00 1.8013E+00 1.9116E+00
GAME 8.7423€-01 1.0192E+00 1. 07456400
v 1. 3429E4+01 3.1632E+00 3.7008E+00
SPECIES  —=~=-—=—==a~ MOLE FRACTIONS —-~—cemmw=

E- 6.9146E-07 2.0661E-04 3.1820€-03

H 6.2243E-01 8.8906E-01 9.4398E-01

He 6.5073E~07 2.0366E~04 3.1443€6-03

H2 3.4313E-01 8.2717€-02 2.3017€E-02

H- 4.909%€-08 2.1266E-05 2.3953E-04

H2¢ 9.0617E-08 3,02196-05 2.TT2%€-04

HE 3.4439E-02 2.7751€~02 2.61576-02

HE+ 3.0900E-18 8.6878E-12 7.32306-09

HEes 4.6014E-64 2.2806E-39 1.045%€~28
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TABLE [, - Continued _ .-’

2 TR . s - ; N
Dl-ZOkN/m S T
Pl = 2.00E+04 N/SQ-My US1 = 2.00E04. nlsec . Pl = 2.00E+04 NISQ-I. USLl = 2,20E+06 M/SEC
XH2 = .95 XHE = .05 o M2 - .95 . XHE = ,0%
, MOVING SHOCK STANDING SHOCK REFLECTED SHOCK N uovme SHOCK  STANOING SHOCK REFLECTED $HOCK
P 3.1010E+02 2.6915E+03 4,4149E+03- P - 3.7513E¢02 3.1365E+403 $.4022E¢03
T . 1.8107E%01 . 3.2029E+01 4.5764E01° T . 1.9988E*01 . 4.0896E+01 . 5.3051E+0L .
RHO " 1.1273E¢01 4.5134E+01 4.9700€401 RHO . 1.1309€¢01 3.9777€+01 . 4.8565€401
H . 5.1056E+01 9.0332E+01 . 1+ 1748E¢02 H i <~ . 6.1571E¢01. 1.0820€002 | 1.4309E+02
a . 4.9320E¢00.. . 7.9614E+00 9,5529E400 Ay . 5.5024E400. - 9.1586E¢00 - 10236E+01
s " 1.6836E+00 1.7953E¢00 . 1.87T72E+00 s 1.TT27E+00 . . 1.68737E+400 1.9512E+00
14 . 1« 5192E+00 1.8618E¢00 1.9411E¢00" z 1.6596E+00 1.9281LE+00 /' 1.9916E*Q0
GANME 8.8424E-01 . L.0629E+00. 1.0273E+00 GAME 9.1271E-01. 1+ 0638E+00 .+ - 944190E~01
u- 1. 4153E+01, 3.5362E+00 4,1438E€400. v 1.5573€+01 4.4222E400 4.T270E 00
SPECIES  —==——w=————— MOLE FRACTIONS -~—===e—owev= SPECIES -~ MOLE FRACTIONS ——
E~ v Le4263E-06 - . 6.2112E-04 9.0042E-03 e~ . 6. 1492E~06 4.6914€6-03 . 2.8853E-02
H .648354E-01  9.2387E-01 - 9.4227E-01. H . 7.9488E-01 9.4844E~01 9.08738-01
He 1.35€JE-06. - b6.1478E-04 8.8806E-03 He . U 5.958LE~06 &.6854E-03 - 2.8390E-02
H2 - .. 2.8354E-01 4.7905E-02 . 1.3003€-02" H2 . LaTA9TE-01 ~  1.57376-02 . 6.5084E-03
H~ 1.0378E-07 ~ 6+3408E~05 . 4.T908E-04 H- - + . 4.2268E-07 . 2.5534E-04 - - 9.7299E-04
H2¢ . 1.7399E-07 - 6.9T4TE~05 6.0256E-04 - H2¢ . .60 1329E-07 3. 0134E-04 - 1.4364E~03
HE -, -3.2911E~02. . = 2.6855E-02 2.57596-02 * HE 3.0127€~02 . 2.5932€-02 2.5103E~02
HE®. | | 1.6823E-17, . 1.2380E-10 . 9.0314E-08.° HEe . 5.3002E-16 . . 1.39625€-08 1.5T40E-06
HE®+  5.0707E=61 ;..  3.3792€~35 . : 9.1104E-25 HE®e - 243568E-35 . 1.3559E-27 2.68976-20
PL = 2.00E+04 N/SQ-M, US1 = 2.10E¢04 N/SEC PL = 2.00E¢04 N/SQ-N, US] = 2.30E¢04 n/sec
XH2 = .95 XHE = .05 . MZ = .95 . ‘xus - .05
HKOVING  SHOCK STANDING SHOCK REFLECTED SHOCK . T, (MOVING SHOCK snuoms SHOCK nenecteo SHOCK
[ 3.4196E¢02 2.9246E403 . _4.926TE*03: P, 4+ 0947E¢02 3.3371E+03 5.8274E+03
T 1.898SE+0) - 3.6265E+01 - 5.1238E+01 T . 2.1168E¢01 4.5478E+01 - |, 5.9820E«01
RAD = . 1.1334E+0) &a239AES0L T . 4.8902E40L - AR . 1511838401 - - 3.7698E40) T 4.B82TLESOL.
H .5.6192E401 i -9.9132E¢01. " - .- 143028E402 H .-  6e7191E¢01 ~ 1.1766E¢02 1.5599€402
A 5.2013E+00 : Beb44FESDO - . 9.9249E+00 A 5.8499E+00 - . 9.5205€+Q0 - 1.0%22E+01
S. . -1.7282E+00. - 1.8361E+00 © 1.9157E+00 s . 1s8168E*00 - 1.9093E+00 " 1.9854E4+00
4 ... le588SE¢00 1.9023E+00. 1.9662E400 1 1.7297E400 1.9486E400 2.0181E+Q0
GAME | 8.9666E-01 - 1.0833E+00 . .9.7775E-0}. GAME 9.3463E-01 - “140228E+00 - 9,1703g-01
u. . .1 4868E+01 . 3.9695E+00 ' 4.478BE00 u - 1:6263E+01 4.8160E+00 4. 9209E+00
SPECIES  ~w~-————==== NOLE FRACTIONS —eom—meew—==m SPECIES - ~ "MOLE FRACTIONS ———————
E~ . 2.9341E-06 - . - .1.8339E~03 - . 1.7988€-02 . E~ - . 3510&~o5 -9.90216-03 R .ouoe-oz
H 7.4123E-01 - 9.4301E-01 . 9.2839E-01' H .-8+4371E~0) . 9.4359E-01. . - B8.8635E-01
He . 2.8170E-06 . 1.8169E-G3 1.TT156-02 He - 1.3203€-05 9I9776-03 - - 4.00326-02
H2 . 2.27306+01 . 2.6769E-02 . -. 8.T277E-03- M2+ 1.27138E-01 1.0134E-02. . 5.1311€-03
He . 2.10356-07 1.3689E-04 7.3881E-04" ’ He 8.5950E~07 . 4<0877E-04 .- - 1.1681E-03
H2+ 3.2741€-07 1.5392E-04 " 1.0114E-03 H2¢ .~ ‘1.1656E-06 . '5.1107E-04 . '1.8399€-03
HE 3.1469€~02 -2.6284E-02 . - 2.5429E-02 HME . 2.8904E-02 2.5660E-02 - 2.4772E~02
HEe 9.1961€-17 . 1.6526E-08 - 4.8841€-07 HE® - - 3.4T748E-15 ~9.3482€~-08 - 3.7510€-06

HEs ¢ .. 3.5400£-58 4. 1046E-31 :: . 3.,9816E-22 HE++ 2.5549E-52 8.37976-25 . ' . " 6.0805E-19
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L. 4.4479E+02 ~3.5190E¢03 -

T 2.2638E+01 * 4.9609E+01

RHO ° . 1.0938€+01} ' 3.6036E401

H V. Te3044Ee01 1.2751E¢02

A 6.2682E+00 9.8011€E+00

S 1.8599E+00 1.9429E+00

- 1.7962E400 1.9684E¢00

GAME 9.6624E-01 - 9.8373E-01

u 1.6933E¢01 * 5.1301E+00

SPECIES  -===~--——=-— MOLE FRACTIONS
E~ " . [ 3.2261E-05 1.T276E~02
H . 8.8645E-01 9.3175E-01
He ., 3.17726-05 1.7C856- 02
H2 8.5649E-02 7.1729€-03 -
H~ ‘ 1.8115E-06" 5.6257E-04 -
H2e 2.3009E-06 T.5324E-04" -
HE 2.7836E-02 T 25401802
HEe ... | 2.8217E-14 3.5659E~07
HE¢e. - 6.0241E-49

XH2 = .95 XHE = .05
. . MOVING SHOCK _STANDING SHOCK "REFLECTED SHOCK
P 4.80TTE+02 . 3.6679E +03 6.4011E+03
1 .. 2.45T6E+0l -~ 5.3327E+01- 6.,6251€+01
RHO . 1.0550E+01 3.45€3E 401 . 4.6614E+01
H o . . 7.9126Ee01 C1.3TT3E402 .. ~. 1.8146E+02
A . 2 6.T909E400 1.00556+01 . 1.1038E+01-
S . 41:9014E00" - 1.9764E+00:. *2.0521€¢00.
..+ " . 1.8542E400 1. 99CLE+00 © 2.40727E+00
GAME 1.0120E+00, 9.5274E-01 . 8.8723E<01
U, . .. 1.7574E+01- 5.34$3E400 - 5.1337E+00
SPECIES - =—=—=m=m w=v= MOLE FRACTIONS —-==~moemiac -
E- 1-- 8.7307€-05 . 2.65196-02 ° . 6.5118E-02°
H - 9.21106-01 - 9.15056=-01 -  8.3941E-01.
He - . B8.6519E-05 2.6220E<02 - - 6.4040€-02
H2 . . 5.1749E-02 - 5.3747€-03 . 3.43526-03
H-, &, [4.05306-06 . . T.0589E-04 1.4050€-03
H2e .. " "4.84096-06 1.0041E-03 - . 2.4699E-03
HE © 2.6966E-02 ¢ 2.5124E-02 - 2.4110E-02
HES ‘3.1374€-13 ©  1.0048E-06 - 25426-05
HEse .. 3.7806E-45, 4. 1246E-21 -

Pl = 2,00E+04 N/SQ-M,

XH2 = .95

MOVING SHOCK

Pl = 2.00E+04 N/SQ-M,

TABLE 1, - Continued

USl = 2.40E+04 N/SEC

XHE = .05

STANDING SHOCK REFLECTED SHOCK

“+140175E-22

- 6. 1668E+03"
6.3224E+01
4.7699E+01
1i6869E+02
1. 0786E+01%
2.0185E+00
2. 0449E+00
8.9979&-01
5.0360E+00

- - 5.2775€-02
~- 8.6321E-01
© <5.1889E-02
4.17696-03
“1.3092E-03

T 2.4644E-02
T.2897e-06
-6.5808E-18

US1l = 2,50E+04" IISEC -

2.1873E-03 -

4.5407E-17-

b 2 KN/ m?

Pl = 2.00E+04 N/SQ—H:

XHZ2 =

SPECIES

E-

H

He

He
T
H2¢
HE ¢

"HE*

HE+ ¢

Pl = 2.00E+0Q4 N/SQ—H' '

XH2 =

SPECIES

E~-

H

He

H2

He -
HZ+ .
HE -
HE+
HE#+

«95

USl = 2.60E+04 M/SEC

XHE = ~ .05

MOVING SHOCK STANDING SNDéK REFL ECTED SHOCK

5.1695E402-

2.T192E+01 -

1. 0018E+01,

. 8.5414E+01
7.4202E+00

1.9404E¢00
1.8976E+00
*1.06T0E+00
1.8172€+01

~—~—eaw=——— MOLE FRACTIONS

2.T045E-04
9.4522E~01
2.6914E-04
2. 1869E-02
~ 9.6003E-06
"1.0911E-05
2.6349E-02
4.9073E~-12

+ 8.8719E-41

95

3.7612E403
5.6584E+01

© 3.3012E¢01

1.4816E+02
1.0294E+01
2.0099E+Q0
2.0135E+00
9.3003E-01
5.49S0E+00

3.6969E~02

B849541E~01
3.6554E~02
4.1827€~03
8.2123E~04
1.2337€-03
2.4830E-02
2.2488E-06
T.2437E~20

6.5026E+03
6.8920€¢01
4.4900E+01
1.9408E+02
1.1277€+01
2.0861€400
2.1013E+00
8.7814E~01
5.2096E+00

- T.T520E-02
8.15456~01
1.8282E~02
2.8330€E-03
-l 4531E-~03
2.6710E~03
2.3T75E-02
1.9670E~05
2.22208E~16

US]l = 2,70E+0¢ M/SEC

XHE = ,05

MOVING SNOCK STANDING SHOCK REFLECTED SHOCK

5.5355€¢02

. 3.0576E+0L

9.4069E+00
9.1915€+01L
. 8.0511E+00 -

© 1«9T76SE*00 |

-1.9245E¢00
“1.1015E400 .
1.8740E+01

——e————==<~~ MOLE FRACTIONS

8.8763E-04
9.5811E-01

8.8516E-04

1.4091€-02
- 20 2663E-05
2.5138€-05
2. 5980E-02

8.8508E~11 :

3.2059E-36

3.012T7E+03
S.9487E¢01
3.1437E+01
1.5883E+02
1.0525E+01
2.0437E+00
2.0387E+00
9.1336E-01
5.5931€+00

4.0294E-02
8.7374E-01
4.7T65E-02
3.3325€e-03
9.0794E-04
1.4327€-03
2.4521€-02

4.3151€-06.

7.2992E~19

6.5056E+03
' T7.1331€401
4.2800€E¢01
2.0668E 02
1.1509E+01
2.1206E+00
2.1309E+00
8.TL44E-01
5.2700E+00

9.0037€~02
7.9123E~01
8.8671E~02
2.33656-03
1.4638E-~03
2.8007E-03
2.34356-02
2.896BE~05
8.6108E~16
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S B " TABLE 1. - Continued

2
p- 20kN/m
‘Pl = 2.G0E+04 N/SQ-Me USLl = 2.80E+04 M/SEC Pl = 2.00E+04 N/SQ-M, US1 = 3.00E+04 M/SEC
XH2 = .95 * XHE = .05 ) : : H2 = ,95 XHE = .05
MOV ING-SHOCK STANDING SHOCK REFL ECTED - SHOCK MOVING SHOCK STANDING SHOCX REFLECTED SHOCK
P 5.9117E+02 3.8885E+03 6.5466E403" p 6. T184E¢ 02 4.1638E+03 6.8359E+03
T '3.4208E¢01 6.2175E+01 - 7.3653E+01° b 4.1405€+01 6.7260E401 7.8376E+01
‘RHO 8.9096E+00 3.0282€E¢01 - 4.1130€+01 - RHO 8.2563E+00 2.9161E¢01 - 3.9212E401
H o '9.8641E+01 1.6985E+02 - 2.1956E¢02" H 1.1286E+02 1.9355€+02 2.4725€002
A 8.5114E+00 1.0755€+01 1.1742E+01 A 9. 079CE+00 1.1229€+01 1.2232E€401
s -2.0085€E¢00 . 2.0762E+00 2.1541E¢00 s 2.0669E400 2.1384E¢00 2.2187€¢00
z . 1.9396E400 2.0653E+00 - 2.1611E400° z T 1. 9653E+00 2.1223E+00 2.2242E400
GAME - 14091 8E400 9.0080E-01 ~ 8.6620E-01" GAME 1.0130E+00 8.83056-01 8.5825€-01
1} 1.9301E+01 5.6660E+00 5.3263E+00 - v 2.0477E+01 5. 7884E400 5.4512E400
SPECIES  ~=———————ee MOLE FRACTIONS: - SPECIES  ~=——~=—==—— MOLE FRACTIONS =-~— -
E- 2.46686-03 6.0150E~02 1.0253E-01 €= 1.1103€~02 8.5048E-02 1.2775€-01
H 9.6143E-01 8.%0682E-01 T.6697E-01 H - 9.4892E-01 8.0227E-01 7.17683E-01
He 2.4615€-03 . .5.9505E-02 _ 1.0105E-01 He " 1.1078E-02 8.4161E-02 1.2603E-01
H2 7.7612E-03. .- .2.7256E-03 1.94 786~ 03 H2 3.1791E~03 1.9251€-03 1.38356-03
H- : 4.6084E~05 9.7T6TE-04 ‘1.461TE-03 H~ 1. 2445E-04 1.0857€-03 1.4401€-03
H2e 5.14656-05 - 1.6147€-03 " 2.9046E~03 - H2¢ 1.4896E-04 1.9535€-03 3.0820E-03
HE . 2.5778E-02 2.4203€-02 2.30956-02 HE 2. 5442E-02 2.3541E-02 2.2402E-02
HE¢ 1.0644E-09 ~  T.4731E-06 . 4« 1051E-05 HE+ - 4.1528E-08" 1.8654E-05 7.76306-0%
HE++ 2.5580E-32 .-  S5.1339E-18 - 2.9235E-1%" HE ¢+ 1.38206-26 1.3421E-16 2.7771E~14
Pl = 2.00E¢04 N/SQ-M, US1l = 2.90E¢0¢ N/SEC . . Pl = 2,006¢04 N/SQ-M, US1 = 3.20E+04 M/SEC
XH2 = .95 : XHE = .05 : : w2 = .95 XME = .05
. MOVING SHOCK. - STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
[4 . 643045E¢02 3,9947E¢03 6.6358€E+03 [ 7. 6180E¢02 4.6687E+03 T+5147E+03
T 3.79T0E+01 ~  6.,4T45E+01 7.5970E+01 T 4.7304E+01 7.2368E¢01 8.3546E¢01
RHO 8.5059E¢00. . . 2.9475Ee01 3.9843E¢0L " RHO 84 0554E+00 © 24954TE¢01 3.9267E+01
H 1.0562E¢02 +1.8139E+02. -  2.3301Ee02: H 1.2618E+02 2.1996E+02 2. 7842€002
A 8.8375€+00 1.0989E+01 1.1961E¢01. A - 9.5025E¢00 1.1731E¢01 1.2772E€+01
s 2.0390E¢00 . . 221079E¢00 2.1869E400° s 2.1189E+00 2.197CE+00 2.2806E+00
2 - 1.9520E+00 +240932€+00 2.1923€400. 1 1.9992E+00 2.1834E400 2.2906€4+00
GAME 1.0537€+00 8.90$9E-01 8.6193E-01-. GAME 9.5482€-01 8.70S0E-01 8.5239€-01 -
7} 1.9876E+0L 5.7249E+00 5.3843E+00° v 2. L771E401 5.9296E+00 5.6106E+00
SPECIES  ——— ~=— MOLE FRACTIONS ~——=——=v-= SPECIES  ==———~———— MOLE FRACTIONS ~——==—v=v==
€~ 5.8172E~03 7.2476E-02 1.1515€-01 [ 2.6741E-02 1.1062€-01 1.5296E~01
H 9.5791€-01 8.2684E-01 T.4242E-01 H 9.1923E-01 7.5212E-01 6.6858E-01 -
He - 5.8049E-03 - 7.17146-02 . 1.1355E~01 He 2.6675E-02 1.0947E-01 1.5097E-01
H2 . 4.6756E-03 2.26926-03 1.6335€-03 H2 . 1.8486E-03 1.4319€-03 1.0023€-03
H- 8.1766E~05 1.03456-03 . 1.4506E-03 H- 2.1583E-04 1.1696€-03 1.4099E~03 °
H2e 9.4060E-05 . 1l.7843E-03 2.9910€-03 H2+ 2.8108E-04 2.2863E-03 3.2544E-03
HE 2.5614E-02 2.38756-02 2.2750€-02 ME - 2.5010€-02 2.2860€-02 2.1687€-02
MEe 8.57C1E-09 - 1.2093E-05 . 5.6831€-05 HE+ - 3.6549E-07 4.0203E-05 1.4100€-04
HE¢+e 4.66T4E-29 2.8433E-17 9.1775€-15 HE®+ . 3.4900€-23 2.1439€-15 2.3653E-13
f h R
X
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Pl = 2.00E+04 N/SQ-M,
XH2 = .95

MOVING SHOCK

P 8.6013€402

T 5,2182E+01
RHO, 8.0722E+00

H 1. 44586402

) 9.9176E+00

s 2.1682E+00

z 2.0420E+00
GAME . 9.23086-01

v 2.3139E401

SPECIES

E- . 4.6738E~02
H 8.8017E~01
He 4.6614E~02
H2 1.2719€~03 _
H- 3.0020E~04
H2e 4.2268E~04
HE 2.4485E~02
HE+ 1.5179E~06 _
HE®+ 6.0111E~21

Pl = 2.006+04 N/SQ-M,s
AH2 = .95

TABLE: I, - Continued

US1 = 3,40E+04 M/SEC

XHE = .05

STANDING SHOCK
503418E+03 -
T.T5(0E+01
3.0670E+01
2.4885E+02
1.2255€+01
242541E+00
2424 14E+00
8.6234E-01
6.0763E+00"

......... — MOLE FRACTIONS

1.3599E-01
7.0233€~01
1.3455€-01
1.0845€-03
1.2185E-03
2.5808E~03
2.2170E-02
7.8319E-05
2.4162E-14

REFLECTED SHaOCK
8.4621E403
8.9145E+01
4.0226E+01 -
» 3.1274E+02
-143362€+01 -
2.3414€+00
2.3598E¢00
8.4869E~01
5.8032E+00

1.7773E-01

6.2018E-01 .,
1.7547€-01"
7.2029E~04 .

1.3526€-03
3.3612E-03
2.0941E-02

2.4T13E-04.

1.8115€E-12

USL = 3,60€+04 NISEC

XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P S. 6613E+02
k) 5.64L1E+01
RHO 8+ 1905E+00
H - 1.6204E402
A 1.0332€+01
H .2+ 2162E+00
3 2 0S10E+00
GAME 9.0492€E-01
u 2.4550E+G1
SPECIES
E- 6.8956E-02
H 8.3649E-01
He 5.87626~02
H2 9.4883E-04
H~ 3.7110E~04
H2+ 5.6058E-04
HE 2.3907€~-02
HE+ 4.2594E-06
HE++ 2.5388E~19

6. 1364E+03 9+6131E+03-

- 8.2718E+01 9.5234E+01:
3..20€68E+01 4.1512E+01
2.7989E+02 3.5004E+02 "
1.2803E¢01 1.4008E+01 .
2.3106E400 2.4019E+00 .
2.3133E+00 2.431TE+00.
8.5657E-01 8.4730E~01
64 2646E+00 6.0311E+00

——em—em——e—e MOLE FRACTIONS —-==————-- - .
1.6048E-01 2.0194E-01 -
6.5389E~01 5.7294£-01"
1.5857E-01 1.9942E-01
841814E-04 5.0337E-04
1.2257€-03 1.2640€E-03
248030E-03 3.36208-03 -
2.14726-02 2.0142E-02 -
1.4181E-04 4.2016E-04 -
2.1024£~13 1.27238-11

b, - 20 KN/

PL = 2,00E+04. N/SQ-M,
XH2 = .95

. XHE =

USL = 3.80E¢+04 M/SEC, -

«05

‘MOVING SWOCK  STANDING SHOCK -REFLECTED SHOCK

4 R 1.0793€E+03

T: . . 6,0230E+01 -
RHO .. 8+3554E400 .
H . " - . 1.8054E«02 - .
A L. QT744E+01 .

S - 242637E+00

I3 . 20 1446E+00 .

u 2+5984E+0L

9.2164E-02
. 7.9078E-01 .
9.1893E-02 -
...T+3T07E-04
.. %+2700E-04 -
6,8785E-04 "
.2.3305€-02

", 4.7677E-18

Pl = 2.00E+04 NISQ‘“-
AH2 = .95

2 urbS 19936403 -
6.3785€+01

1.1156E¢0L
242015€+00 *

ggnmbzgdv;q

8. 8628E~01 -«
* 2JT432E¢01 -
SPECIES ~ ===
E- .. . l.1564E-01"
Hi% T7.4450E~01
Hé 1.1529€-01 -
H2 5.8443E-04 - -
H- ~. 4e6T92€E-0%
H2+¢ <+* 8.,0018E=04 °
HE "2426938-027
HE+ 1.8529E-05
HE++ - 5.37136~17

‘9.5382E-06 -

0- . 8.56404E400 - ..
T 2.0006E¢02° -

"18.9366E~01 .-

<y LeS183E-12- -

"r‘ 7.02689€+03 1.0936E+04
- 28.8068E+0) - .. L1.0194E+02-
3.3509E+01 4.2801€%01
3.1293E+02 . "3.9025E+02..
. .1e3378E¢0L . Lle4T24E¢0] -
« 243668E+00.. © - 2:4623E4Q0.
2.3810E+00 .~ 2350658400
- 8453256-01 <~ 8.4847€-01
6.4960€+00 6.3017€+00
 MOLE .FRACTIONS ——==cc———a==’
1o 1.8455E-01 " 242560801
6.0715E-01 . - 5+2691E-01
» 1.8257€E-01 .- . i2+2282E-01:
2 7.6e0649E-04 . - 3.3711E-04 .
1e1926€=03 -~ . 1.1515€-03
249311E-03 3.2380E-03
- 20756€-02 319254602
2.43576= 04 .6.9419E~04 -
:843808E-11 -

USL = 4.00E+0% M/SEC. -
- XHE = .08 el

. 8+0248E+03

-2.3109E400 " .

9.3716E+01

:3.4923E+01
-3.4803E¢02 "~

l.39%4E¢0L
‘2.4229E+00

2.4504E+00 - -
T 8.5222E-01

60 TL46E+00

- 240761E-01
5.6209€-01

- 240538E-01 "
- 4«3T51E-04
"1.1267E-03 *
© 2«9577E-03

2.0002E-02 .-

4+0306E~04
B 9.10665- 12

=== - MOLE FRACTIONS --

MOV ING -SHOCK - STAND!NG ‘SHOCK. REFLECTED. SHOCK
: "l 2420E404 -

1« 0946E¢02 ~
4.3398E+01:
-423349E¢02 "

“1e553LE¢01

" 24522TE400

- "2.5048E¢00:
- 8.5258E-01.
- 646261E¢00 .

2.4878E-0) .
4.8193E-01
2.4571E-01
2.1369E-04

“ . 1,0288E-03

2.9907E-03 -
1.8234E-02 -
1.11066-03"
5.2804E~10 -

151



1
_H
H

Ak

s

2
GA
u

Pl = 2.00E¢04 N/SQ-M, -

XH2 = .95 -

6.7182E+01"

Y

1.1572E+01
$2.3584E400

x- .
m -

."8.8134E~01
2.8883E+01-

.

-4.6696E-04
4.9438E-04
8.9463E~04

. .3.27926-05

A2 = .95

. 1e4584E403
7.0480E+01 :
"849065£¢00"

© 1e 1993Ee01 .

- 3.1 24060E+00.

I B 2.32315000‘

G&NEJ . 8.T816E~01 -
1] 3.03375001 -

SPECIES - -
6.52836-01

5.0735E-04
9.69 10E-04
2.1463E~-02

2.7185€-15

L.6164E-01
3. 73¢4E-04- :

L C2.2614Ee00_

2.20717E-02 -

Pl « 2,006404 . NISO—I-

2.4212€402

5.43026-05 -

8.7259€E+00 ;.
~-22059E+02 .

1.3908E-01- .
6.9830E-01
1.386356-01

4.3141E-16+-" -

LTUSL =4
-~ XHE = .08

‘US1l = 4,20E+04 HISEC 3

-XHE = .05

9.0846E¢03 -

[t 9.9796E+0L

3.61C2E+01 . .

1. 4636E+01 -
2.4T86E+00

©.2.5215€E+00

8.5363E~01

’

. 3.8485€¢02

6.9902E+00 .. .

2.2983E-01

5.1877E~01) -

3.0479E~04

1-0363E-03" -

2.8744E~03
1.9186E-02

{ 242735E-01"

‘.

== MOLE. FRACTIONS —-

6.4390E~04 . -

5.5937E-11

1.0207E+04 ~ .

© 7 .1.0630E¢02:- "

3.T010E+01 .-

4.2343E+02
1.5380€+01
2.533TE+00 -

7.3112€E+00

2.4855E-01"
2.0384E- 04

- TABLE I - Continued -

L. -',IOVING SHOCK '.SYA';DING SHOCK REFLECTED SKOCK
*17 - 1.3257E¢03 - -

. 1. 4049E+04
2 1« 1804E€¢02
- 4o 4632E+01
4. T986€402
. 1.6456E+01
.. 2.5829E+00
~2.6668E+00

8.6033E-01

7.0183E+00

;. 22T156€-01
- 4+3788£-01

. 2.6813E-01

.- 1.2690E-04
+ 9.1200€-04
2.6386E-03
1.7049E-02
1.7001E<03
3.1941E-09

4.40E+04- NISEC S

MOVING: SHOCK - SYANDING SHOCK . REFLECTED SHOCK

~ 1.5834E¢04

~1.2802E402 .
. 4.492TE+01
.5, 29TTES02

i 1eT33TE0L

< .25945E+00 -.
:-845T62E~-01 -

9.3423E-04 -
2.,6528E-03 -

1.8277€-02
9. 9483E-04

2.9919€-10"

-1le6216E-01 -+ - 2.5130E~-01-- *
"7 4.T705E-01.:°

.2+ 6425E¢00
2.7530E+¢00

“ BeT283E-01
- T<4902E+00

~iecee ‘MOLE  FRACTIONS =—----—omz

2.9398E-01

- 3.9464E~01
2.9012€-01

7. 7.0024E-05
v .8.1536E-04
© 2.2191€-03
1.5T09E-02

" 2.4526E-03
1.8568E-08

Pl = 2.00E+04 N/SQ-M,

US1 = 4,60E+04 N/SEC -

XH2 = .95 XHE = .03
~.+7 © MOVING SHOCK STANDING SﬂOCI REFLECTED SHOCK
P . .. . 1eS979E+03 L2.1374E+04 L.TTT3E«04"
T- 7 0 Te3T3TEeOLl-.* . 1.1341E+02 - 1.3983E+02
RHO - - 9.0T742E+00 3.7574€+01 4.4701E8+01
wH T v 2.6466E+02 4.6367€E002 S. 83588402
A 0T 1a2423E40L 1.6178E+0L 1.8812E401
S T. 2.4538E+00 2.5801€E+00 - 2.TOL3£400 .
Z ¢ . 2.3880£¢00- 2.6654€400 2.8435E400 -
. GAME- - 8.T6ALE-01 . 8. 6453E-01 8.9006 E-01
U -7 - 3.1789Ee0L - 7.6870E+00 8.0881E+00
SPECIES - — MOLE FRACTIONS -
E=r il o L. 84T75E~0L 2.7205€~-01 - . 3.1604E-01
W c. 7. 6.0833E-01 4.3685E-01 3.5209E-01
Hei--~ 1.8415E-01 2.6898E-01 3.1172€8-01
~M2- e 2.9771E-04 *  1.3036E-04 3.5695E-05
‘H=T 5.0792E-04 8.3246E-04" 7.45656-04
H2¢ 1.0222¢-03 - 244314£-03 1.T754E-03
HE. -~ 2.0852E-02 * 1.7253E-02 1.6289E-02
:HES: 8.5770E-05 " 1.4780E-03 3.2942E-03
"HE+ ¢ 1.4389E-14 1.4964E-09" .. 1.03256-07
PL = 2,008¢04 N/SQ-My ~ USL = 4.806+0¢ W/SEC
XH2 = .95 - ‘XHE = .08
. ©!' MOVING SHOCK STANDING SHOCK "REFLECTED SHOCK
Pt . 1aT432E¢03 1.2569€+04 =~ ° 11.9889E¢04
T S T46996E401° 1.2121€E+02 - 1.5426E+02
90 2245€400 3.7766E¢01 4.3850E+01
2,68820E+02 5.0544E002 - - 6.4232E002
+le 28€6E401 1.7063E+01 2.0342E401
. - 245018E+00 2.6410€+00% - 2. T60SE+00
v - -2:4544E400 2.745TE+00" 2.9403£+00
‘GAME ' - B.T7593E-01 8.7478E-01 9.1234E-01
LU T - 3.3237E40L 8.1283E+00 8.8506E¢00
SPECIES -— == MOLE FRACTIONS —===c—veo=e
E=T 2.0678E-01 " . 2.9200E-0) 3.3816E-01
- 5.6496E-01 3.98326-01 3.0940E-01
2.0610E-01 2.8853E~-01 - 3.3337€-01
- 2.3524E-04° T.9757E~05 1.6534E-05
T 7, 4.9T40E-04 7.4150E-04 - 6.98216-04
1.0531£-03- 2.1191E-03 1.3434E-03
- 2.0241E-02 1.6119€-02 - 1.2868E~02
1.3088E-04 - 2.0909€-03 4.13656-03
6.7025E<14 6.9580E-09 $.6528€E-07
<3



" TABLE"1.- Continued

o -y < 20kN/m?

PL = 2.00E404" N/SG-H, - USL =5.00€s0 N/SEC - . ’ Pl = 2.00E¢04° N/SQ-Ms -~ USL = S.40E+04" nISEC -
M2 = .95 e 'XHE = .08 R . . xM2 = .95 ST SUXHE = .08

4> -MOVING SHOCK JSYANDING SHOCK ' ‘REFLECTED SNOCK MOVING SHOC.K‘ “TSTANDING SHOCK - REFL-ECTED SHOCK

- 1.8946E+03: -

1.3759E+04 <. 2.2171E¢04 2.2147E003 - - 1.6102E+04~ ¢ .7 2,T120E+04
T 7 18402986401 @+ 1.2991E¢02°° - 1.T137€+02 T 8.TLB4ESOL 7 | -1.5033E402 . - 2.1310€E¢02
‘RHO. .. 943536E+00 3.7498E+01L ; 4.2588€E4+01 9.5368E+00 -3.8902E+01% “3.9516E401
H DTt 3.12T4E#02 - . . 5. 4856E+402 v s T.0605E402 T t3.647TE02: -4 6.3079E€027 - - 8.4688E¢02
AT~ w1e3326E¢01 - . .. 1.BOGLECOL /v . 2.2073E+01 - 1e4313Ee01 " " -2.0400E401 2.5869E+01
WS T T 2.5499E400 .. .~ 2.6931E400°' . "'2.8176E+00 - 2464626400° " . 2.7917E+00 " 2.9238E¢00
S Zr v 1245225E+00 2.8245E¢00- . 3.0379E+00 © 206636E400- "L - +2.9835€400 " - ~3.2205E400
uns. - .8.7670E-01 8.8903E-01 - 9.3592E01 - 1848220E<01 - - -9.2786E~01 -~ . ~..~9.T510E~01
W . " 3.46B0E+01™ 8.6699E400" .. . - 9. TT22E+00 T 3.7539E401: ' - -9.9530E400‘ . . 1.1932E401
SPECIES  ~———=s=s—=—= MOLE FRACTIONS wwwee—iiidee. SPECIES “—eem MOLE FRACTIONS =~———=—iimsa?’
2.2019€-01.:.° ° 3.1143E-017." 3.5909€~01 E=D T i 2.6904E=01 - 3.479BE-01 < ¢ 3.9501E-01
5.228%€-01 .. 3.6087E-01. 2.6891E-01 Moot L 4.4263E-01 ¢ 2.9122E-01: 1.9944E-01
i 2.2741E-0F - 3.0751E-01- 3.5389E-01 “Hel i, 246803E-01 - . 3.4272E-01%: 3.8893€-01
© 7 1.836BE-04 1 4e6372E=05 .7 T.2544E<06 H2' - 0 1.0665E-04 - . 1.3958E~05 2 1.3915€6-06
. 4.TT20E-04.77. 7 6.6503E-04" . ~ 6.6500E-04 W=D T 441485604 775 5.6087E-04° < - 5.8878E-04
1.0618E-03 . ». 1.7796E=03 - . 9.7879€x04 H2¢ © °.  1.0149E-03" : . 1.1470E-03 < 5.0099E-04
1.962T€E-02. . . 1.4897E-02 © Le1576E~02 CiHET T 1.83626=02 > 1.2493E~02 . ... 9.4023E-03
.7 L.9489E~044:. > 2.8055E-037:i¢ -, 4.8798E-03 HE®: .7 4.0902E-04 © 4.,2655€-03 .- 6.0729€-03
2.8393E6-13c-: .. 3.0404E~08; .2485T1E-06 CHE®S . . 4.2096E=12:7( - 4.5982E-07- - 7 S5.0120E-05
Pl = z.onsooo-n/se-n. _:US) = :5.20E406 N/SEC - -, Pl = 2.008004 lISH- +IUSE ® -5.60Be04 W/SEC -

mz = .95 .XHE = .03 ’ R XM = .95 ~KHE = .03 e toal

. MOVING SHOCK :STANDING SHOCK = REFLECYED SHOCK “T:MOVING ‘SHOCK “STANDING SHOCK . REFLECTED WCK

2.0518E+03 .- 1.4959E+04: 2.45T6E+04 -l TLT4E®O4 . . 29T14€404
8.3680E¢01 ' .1.3958E+02. X +9099E+02 - 1. 62188402 . 2. 3656E+02

. 9e458LE400.... .. 3.6912E¢01 ' . '4.1083Ee0L 4 9.5859E+00./ 3-49705001 St 2 L 3,8078€601
-303826E¢02 .~ » 5.9318€¢02 . - . T.T385E+02, . 309226E¢02 [ .. - 6.83529E402- . . . 9.,2304E¢02

. 7 1e380TE#O0L .  1.91T71E¢01" . . 2.3931Ee01. - Le4BS1E¢0L", . -~ 2.1T27E¢01. . 7. 2.7766E01
- 2«5980E¢00- - 2.T431E¢00 - - -.2.8719E+00 < 2e6942E¢00 12" . 2.038TE#00. ¢ . .. 2.9T04E+00

1 245923E000 . . 2.9035E¢00 .. 3.1321E+00 - 2.T364E400.. ., ° 3.0630E+00: . 3.2987E+00
:84TB8T6E=01 -, -~ 9.0690E=01 = <9.5739E-01 . -8e8TL6E-01: . 9.5029E~-01 - " : 9.8796E-01
:3.6114€+01 - 9.24376400 - -« . 1.0TT6E+01 ‘3489536401 .- 1.0T85€401 : .~ . 1.3098E+01

SPECIES  =r===s==<==r=-MOLE FRACTIONS —=~—c—ecc==a SPECIES -~ <e——oc"MOLE- FRACTIONS - Sl ol
2.48956~01;. . 3.2988E-01. . 3.7811€6-01 2.8842E-01 . ° 3.642TE-01:.". .. 4.0922E-0}
428205E=01: - . 3.2534E-01 . . 2.3209&-01 . 4.0463E6-01: 2.5900E-01 1.T72206-01
2.4807E-01 . 3.2548E-01 3.72506-01 © 2.8728E-01:. . .- 3.5899E-01 - 4.0252E-01 -

Le®L25E~04 .- - 2.5949E-05 - = 3.1496E-06 TH2., o v Te880LE-0S . | .. TL3132E-06- » > 6.5883E+07
4.4918E-04 . , = 6.0652E-04 - 6+3140E6-04 H=" ", 3.7616E-04- ' - 5.2185€-04- - . 5.3867€~04
1.0486E~03 - 1.4505€-03 - . 7.0094€-04 CH2e, . 9.6239E-04: | 8.8L04E-04 . 3.6638E-04
1.9004E~02. 1.3671E-02 .. 1.0437E-02 . 1.7690E-02" 1.1407E-02 o~ B8.4439E-03
2.8420E-04 - 3.5494E-03 . . 5.5130€-03 5.8220E-04. - . 4.9156E-03- ... 6.5491E-03

1.12126-12 . . 1.2266E-07. © 1.2T79€-05 . CMES®: . 1.5250E-11.: . < 1.5934E-08 + 1.6294E-04

5 L - - a53



Pl = 2.00E+04 N/SQ—M,

XHZ =

4
T
RHO
H
A
S
Z

GAME
u

SPECIES

E-
H
He
H2
H=
H2e
HE
HE+
HE®e

-95

MOV ING SHOCK
2.5568E+03
9.4730E+01
9.6041E+00
4.2072E+02
1.5426E+01
2.T420E+00
2.8104E+00
8.9376E-01
4.0353E+01

e m—m—we—e MOLE FRACTIUNS

3.0709€E~0L
3.6813E-01
3.0571£-01
5.6793E-05
3.3499E-04
8.9367E-04
1.6970E-02
8. 2062E-04
5.3930E-11

ST

Pl = 2.00E+04 N/5Q-N,

M2 =

GAME
U

SPECIES

E~
H
He
H2
H-
H2¢
HE
HE+
HEe o

154

«95

TABLE 1. - Continued

US1 = 5.80E¢0% M/SEC

XHE = .05

ANDING SHOCK REFLECTED .SHOCK

1.8193E+04
1.7466E +02
3.3208E+01
732856402
2.3068E+01
2.8619E+00
3.1367E+00
9.71326-01
1.1662E+01-

3.7901E-01
2.3054€-01
3.7334£-01
3.8991€-06
4.8830E-04
6+ 8340E-04
1.04€67€-02
5.4689E-03
4.8851€-0¢

3.2366E404
2.6192€+02
3.6663E+01
1.0034E+03
2.9670E+01
3.0176E+00
3.3705€+00
9.9719E-01
1.4344E4+01

4.2172E-01
1.4862E-01
4.14088-01
3.2588E-07
4.8116E-04
2.T14BE-04
T+4431E-03
6.9316£-03
4.5998E-04

s

US1 ® 6.00E+04 M/SEC

XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2.7357E+03
9.8872E+01
9-589TE+00
4.5015€E+02
L.6043E+01L
2.7854E+00
2.8853E+00
9.0227E-01
4.1737€+01

L.9125E+04
1.88G9E¢02
3.1699E+01
7. 8120E+02
2.4454E+01

2.9240E+00

3.2077€+00
9.9113£-01
1.2618E+01

3.4934E4+04
2.8746E+02
3.5402E+01
1.0846E+03
3.1459E+01
3.0600E+00
3.4328€+00
1.0029E+00
1.5472E+01

wmmcom—c—-— MOLE FRACTIONS ———====m—==e

3,2500E-01
3.3318E-01
3.2334€-01
3.9798€E-05
2.9324E-04
B8.1202E-04
1.6183E-02
1.1465E-03
1.8766E-10

3.9261E~-01
2.0428E-01%
3.8654E-01
2.0748E-06
4<5270E-04
542224E- 04
9.6044E-03
5.9692E-03
1.3908€E-05

4.3216E-01
1.2951E-01
4.23136-01
1.7534€-07
4.2502€-04
2.0T73E-04
6.3868E-03
T.1126€E-03
1.0660E-03

LN -20kN/m2

Pl = 2.00E+04 N/SQ-M,

XH2 =

IE-‘V
(=]

cCOMNUD
>
x
m

SPECIES
E-

He
H2
H-
H2¢

HE+
1344

PlL = 2.00E+04 N/SQ-M,

N2 =

95

us 3.20E404 M/SEC

Xi. ° t.0

MOVING SHOCK STANDIN. SHOCK REFLECTED SHOCK

2.9193E+03
1.0334E+02
9. 5417€+00
4.8054E+02
1. 6T12€+01
2.8364€4+00
2.9607E+00
9.1282&-01
4.3103E¢01

——

3.4213E-01
2.9990£~-01
3.4008E-01
2.T70326-05
2.524TE-04
T.212TE-04
1.5305€-02
1.5828E-03
6.4572E~-10

1.997%0E¢04
2.0237E+02
3.0133E+01
8.3032E402 .
2.56860E+0]
2.9649E+00
3.2749E+00
1.0090E+00
1.35621E+01

——— MOLE FRACTIONS ——

4.0497€-01
1.8047E-01
3.9848E-01
111446~ 06
4.1428E-04
3.9789%-04
8.8029€-03
6.427%E-03
3.6675E-08

3.7453E8004
3.1343E¢02
3.4251E401
1.1686E¢03
3.3184E001
3.1001E+00
3.4888E+00
1.0070E+00
1.6608E+01

4.41236-01
1.1364£-01
4.30266-01
1.0041E-07
3.7228E-04
1.6282E-04
5.2400€E-03
7.0046E6-03
2.0870E-03

USL = 6.408¢00 N/SEC

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3.1075€+03
1.0819E¢02
$.4596€+00
5.1188E+02
1. T438E+01
2.8826E+00
3.0363E¢00
9.2573E-01
4.4448E001

2. 06S9E+04
2.1694E+02
2.8601E¢0})
8.7993E+02
2.7228E+01
3.0037€+00
3.3361€+00
1.0243E+00
1.46S5E+01

3.9855E+04
3.3956€¢02
3.3161E¢01
1.2543E+03
3.4864E¢01
3.13682E+00
3.5395E400
1.0113E+00
1.7704E401

———eeee=—oee NOLE FRACTIONS =-—o—e=e==-

3.5842E-01
2.6840E-01
3.55€6E-01
1.7749E-05
2.1482E-04
6.2571E-04
1.4316E-02
2.1514€-03
2.2001E-09

4.1580€-01
1.5568E-01
4.0885E-01
6.1862E-07
3.7466E-04
3.0579E-04
8.0618E-03
6.8383E-03
8.7348E£-05

4.4920€-01
1.0036E-01
4.3586E-01
$.0664E-08
3.2411E-04
1.3023E-04
4.0702€-03
6.37226~-03
3.4839€-03



TABLE [, - Continued

s 2 ¥
Pl = 2.00E+04 NISQ-!;.K,“Q; = 6.60E604 M/SEC
XH2 = .95 . JAE = .05
|2 .
N
MOVING SHOCKY SANDING SHOCK REFLECTED SHOCK

] 3.2995E403  [742.1368E+04 4.2112E+04
T 1.1351E¢02 2.3189E+02 3.6581€¢02
RHO 9. 34276400 2. 7169+ 01 3.2108E+01
" 5.0414E402 9.3057E+02 1-3419E€+03
a 1.8233€401 2.8558E+01 3.6519€+01
s 2.9281E+00 3.0406E+00 3.1744E+00
z 3. 1114E400 3.3917€+00 3.5853E+00
GAME' 9.41326-01 1.0349E+00 1.0169E+00
u 4.5T6SE+0L 1-5T14E+01 1.8787E+01
SPECIES  ~=w=—————=—- NOLE FRACTIONS ==——m=——amm-o

E- 3.7361E-01 4.25306-01 4.56226-01
H 2.3880€-01 1.4157€-01 8.9071€-02
He 3.70¢€06-01 4.1782E-01 4.4038€-01
H2 1.1240€-05 3.5634E-07 3.8261€-00
H- 1.8087E-04 3.3572E-04 2.8072E-04
H2+ 5.2972E~04 2.3738E- 04 1.0584E-04
HE 1.32086~02 1.3543€-03 2.9929€-03
HE® 2.8623E-03 7.1968E~03 5.8846E-03
HEe+ 7.4068E-09 1-9099E-04 5.0682E-03

Pl = 2.00E¢04 N/SQ-N,

XHZ =
L4

T

RHO
H

A

)

3
GAME
v

SPECIES

E—
H

He
H2
M-
H2e
HE
HE¢
HEee

USL = 6.80E+0% M/SEC

«95 XHE = .0%
£ue
MOVING SHOCK !STANDING SHOCX REFLECTED SHOCK
3.4961E¢03 1. 2e41934E+04 4.4244E404
1.1930E¢02 > 2.4723E+02 3.9306E402
$.2029E+00 . 245T6TE+0L 3.1031E+01
5,77T35€¢02 « 9.8169E402 1.4312€+03
1.9094E+01 2.9857E+01 3.8206E+01
2.9718E+00 3.07€7E+Q0 3.2099€+00
3,1842€+00 3.4430E+00 3.62T5E+00
9.59T4E-01 1.0473E+00 1. 0237E+00
4.7067E01 1.6T56E+01 1.9833€E+01
wemmeeaeeeee MOLE FRACTIONS —====~——e——e
3.88056-01 4.3383E-01 4.6253E-01
2.1159E-01 1.2550E~01 T.9034E-02
3,84C7E~01 £.2567E-01 4.4633E-01
6.9042E~06 2.0755€~07 2.4559E-08
1.5203E~04 2.9714E-04 2.4057E-04
4.3894E~04 1.8532E~04 . 8.64908-05
1.2010E~02 6.6437E-03 2.0782E~03
3.6922E-03 7.4906£-03 5.0521€-03
2.4220€-08 3.8770E~04 6.6533E-03

p " 20 kN/m2

Pl = 2.00E404 N/SQ-M,

XH2 =

[
T
RHO
H
A
S

I3
GAME
V]

SPECIES

E~
[}

He
H2
H-
H2¢
HE
HE+
HE¢+

+95 -

3.695T7E+03

USL = 7.00E+04 M/SEC

XHE = .05

MGVING SHOCK STANDING SHOCK REFLECTED SKOCK

1. 2589€+02
9.0130€400
6. 1146E¢02
2.,0067€+01
3.0157€+00
3.2572E¢00
9.8206€E-01
4.8333E+01

4.01¢8€-01
1.8547E-0}
3.9682E-01
4.0213E-06
1. 2712€-04
3.5246E-04
1.0717€-02
4.6332E-03
T.9872E-08

2.2359E+04 4.6051E+04
2.62T4E+02 4.1986E402
2.4380E+01 2.9934E+01
1.0333E+03 1.5208E+03
3.1114E+01 3.9830E+0)
3.1121E+00 3.2431E¢00
3.4906E+00 3.6641E+00
1.0556E400 1.0312€+00
1.7866E+01 2.0810E+01
w===v MOLE FRACTIONS ~———cem——wa
4.4151E-01 4.6788€E-01
1.1128€-01 T.0410E-02
. 4.3248E~01 4.4779E-01
1.2440E-07 1.62798€-08
2.5987€-04 2.0521E-04
1.4552E~-04 T.1455€-0%
5.9125€-03 1.4076E-03
7.6836€£-03 4.2480E-03
7.2789E-04 7.9903€-03

155

g -



PL = 5.00E+04 N/SU-M,
.95

XH2 =

HO

NAPIR4D

GAME
u

SPECIES

E_
M.
Mt
H2
H-
H2¢
HE .
HE+
HE++

" MOVING SHOCK

Le1127E+01
2.8250E+00
3.9387TE+00
.2.8883E+00
1.6758E+00
L.0723E+00

" 1.0000E+C0

9.9406E-01 _
2.3185E+00

. 241302E-66
8.7851E-12
4.2752E-21

. 9.5000E-01

T 4.3930E-73
5.9135E-20
5.0000E-02
2.3908E-73
.

Pl = S.00E+04 N/SQ-M,
.95

XH2 =

HO

NODPI®R-T

GAME

SPECIES

E-
H

He
H2
H-
H2¢+
HE
HE+
HE++

1556»

-MOVING SHOCK -

1.7520€+01
3.8703€+00 .
4.5267E+00

3.9997E+00

1.9491E+00
1.1127€+00
L. 0C00E +00

. 9.8155€-01

3.0256E+00

1.2811E-44
3.1696E-08
1.5250E-20
9. 5000E-0L _

. 2.2247€-49
4.B8210E-20

. 5.00J06-02
1.5487E~-60
0.

TABLE I - Continued

USL = 4.00E+03 M/SEC

. XHE = .05

STANDING SHOCK

2.3180E+0L

3.5120€+00 .

6.6011E+00
3.6144E+00
1. 8612E+00
1.0740€+00
1.0000E+00
9.8632E-01
1.3798E+00

MOLE FRACTIONS'

" 5.1594E-¢8
1.2570E-09
9.3013E-~21
9.5000€-01

5.0053E-53.

5.4159E-20
5.0000E-02
3.4775E-62
n.

REFLECTED SHOCK
5+6583E+01
©.9536E¢00
1. 16423E+01
5.1972€E+00
2.1885E+00
L.0973E+00
1.0000€E+00
9. 6692E-01
1.2214E+00

2.8563E-32
2.1351E~06
. 2.CTT8E-20

9.5000E-01

. 9.3415E-36
4.2682E-20
5.COCOE-02
9.5070E-53
0.

USLl = 5.0Q0€E+03 MISEC

XHE 3 .05

STANDING SHOCK REFLECTED SHOCK
4.064lE+0L |

5.1635E+00
9.0311E+00
5.4352E400
2.23149E+00
1.1185E+00
1.0000E+00
9.6424E-01
1.5136E¢00

MOLE FRACTICNS

3.0947E~29
6.6660E~06
2.4326E~20
.9.4999E~01
1.32686~32
3.91356~20
5. COCOE~02
%.5594E~51
0.

1.0221E+02
T1.04CTE+0D
L.4515E+0L
1.65CTE+QQ
2.5755€E+00
.le1453E+¢CY
L.0002E+GO
9.4192E-01
1.3719€E+00

1.0260€-18
4.5558E-04
7.1328E-19
9.4956E-01
1.9797€-2C
2.6904€E-1S
4.5989E-02
3.0081E-40
0.

P 5()kN/m2

Pl = 5.U0E+04 N/SQ=M,’

XH2 =

SPECIES

E-

M
He
H2
He'
H2+
HE
HE+
HE++

PlL =5
AN2 =

HO

NADPIXD

GAME
u

SPECIES
E~-
H
He
H2
H-
H2+
HE
HE ¢
HE++

+95

XHE = .05
7»

usiL = 6.005'03 FISEC

MOVING $HOCK STAND[NG SHOCK REFLECTED SHOCK

2,5422E+01
5.0966€E ¢00
4.987BE+00
5.3591E+00
2.2178E+CO
1.1521E+00
1.0000€ +00
9.6505€-01
3.7274E400

2,2090E-30
6. 9079€-06
2.8291E-20
9+4999E-01
.5+ 1816E-34
3.5170€-20
5.0000€-02
7.5329€-52
0.

< 00E*04 N/SQ-M,
.95

MOVING SHOCK
3.4844E+01
6.4T50€ +00
5.3806E +00
6.9679E+00
2.4TT4E+00
1.1897€+00
1.0001E+00
9.4775€-01
4e4275E+4CO

6+ 1600E~-20
2.547TE-04 ~
7.8297E-20
9.4975E-01
l.2961€-22
5.2885€-20
4+9994E-02
3. T646E-45
0.

“1.9892E+01 °
7.0791E+00
1.1283E+01
7.6%98E+00
2.5811E+00
1. 16166400
1.0003E+00
9.4085E-01
1.6439E+00

MOLE FRACTIONS

1.9621E~18
5.5583E-04
1.0544E-18
9.4946E-01
5.6879E-21

9.7689E-19" - -
4.9986E~02 °

S« 1297E-41 °
0.

1.6195€+02°
9,2515€+00
L.T434E¢01
1.0596E+01"
2.9C09E+00°
1.192L1E+00
1.0G4LE+00
9.0592E-01

7 1e4947€+00

6.5615€E~-14
8.1120€-03"
4.1060E-14"
9.4209€-01
1.8337E-15"

© 2.6389E-14

* 4.97T9T7E-02
1.0006E-32
0.

US1 = T.00E*03 NISEC

XHE = .05

STANDING SHOCK
1.2458E+02
9. 1209E+00

.1+ 360SE+01L
L. 06428E +01
_2.8799E+00

. 1.2033E+00
,1.604CE +00
9.0571E-01
1./ 7487E+00

MOLE FRACTIONS'

. 4.5432E-14
.8.0223E-03
2.9288BE-14
9.4218E-01
. L.0165E~15
le7161E-14
4.9799E-02
2.8095€E-35
Q.

REFLECTED SHOCK
2.3566E+02
1.1224E401
2.0595E401
1.3970E+01
3.1638E+00
1.2351€+00
1.0194E+00
8.7480E~01
1.5671E+00

2.1009€-11
3.8149E-02
1.447E-11
9.1280E-01
1.4219€~12
7.9541E-12
4.9046E-02
1.9136€-27
0.



TABLE 1. - Continued

: 2
p 50 kN/m'
Pl = 5,0UE+u4 N/SU-M, US1 = B.00E+C3 M/SEC Pl = 5,00E+04 N/5Q-M, USL = 1.00E+04 M/SEC
XHZ = .95 . XHE = .05 . XH2 = .95 : XHE = .05 : "
-y
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK : . POVING SHOCK STANDING SHOCK REFLECTED SHOCK
4 . %5B866EtI1 1.3495E+02 . 3.2¢66E+02 P . 1.3237e401 3.7160E+02 5.9640€E402
T - 7.9501€+00 1.1021E+01 L.2923E+01L T 1.0623E+01 1.4240E+01 1. 60356+ 01
RHO . 9+ 7606E +00 1.6471E+01 | . 244103€+01° RHO . 6.T428E+00 2.3973E+01 3.2504E+01
L 8.8300€ +00 L.36T74E+01 | 1.7814E+01L H ' 1.3336E+01 2.1767€+01 2. T265E¢0L
A ' 247101€+C0 3. 1329E+00 3.4189E+00 A 3.0666E+00 3.6510E400 T 3.988S5E+00°
S 1.2256E+00 l.2446E+00Q Le2794E+C0 S L.2952E+00 1.3302E+00. . Le3722E+00
3 . L.0015€+C0 1.0189E+00 1.0488E+00 I3 1.0220€E+00 1.0686E+00 1. 1443E+00
GAME - 9.2245€-01 8.7412E-01° 4. 6249E-01° GAME " B.6582E-0L 8.5993E-01 8.6699E-01
1} - 5+ 1356E+00 1.7925E+00 Le6140E+0’ V] 6.6149E+00 1.85198+00 1.7262E+00
SPECIES  =—=~—-=——r== MOLE FRACTICNS -—------~—=- SPECIES  ====e—=mo—en MOLE FRACTIONS ~——=--—oma- )
€- 5.3149E-16 l.4316E-11 7.0746€E-10 E- 9.6695E-12 6.3478E-09 S5.€154E-08
H . 3.0158E-03 3.7028E-02 ‘ Q. 2994E-02 H™ 4.2991E-02 . l.6272E-01 2.5213E-01
H+ . 3.6262E-16 1.0047E-11 5.21126~1C N+ © 1.4941E~12 4.9582E-09 4.5688E-08
H2. . 9.4706E-0L ., 9-1390E-QL 8.5933€-01 H2 9.0808E-01 T.9135E-01 7.0417E-01
H- . L 3.6747E-1B 1.9892E-13 8,1445E-11 =" . 3.0687E~-13 9.2839€E-10 ~ © 1.2081E-08
H2s . . ke T260E-L6 5.0686€-12 2.6779€-10 H2+ 2.4923E~-12 2.3180E~09 '2.2548E-08
HE. S . 4.9925E-02. 4.9074E-02 4. 1675E-02 NE ' 4.8925€E-02 4.5932E-02 4.3697E-02
HE+ 2.4228E-38 3.48398E-29 5.1012€-24 NE+ 1.5371E-28 - 5.9687€~22 9. 7615E-2C
HE¢+ Q. O. 1.2270€-83 HE¢+ 0. 9.5892E~-77 5.10L7E-7C
Pl = 5.00E+04 N/SU-M,y USL = 9.00E+03 M/SEC Pl = 5.00E+04 N/SQ-M, USL = L.10E+04 M/SEC
XH2 = .95 ) XHE = .05 XH2 = .95 XHE = .05
. MOVING SHOCK STANOING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
4 54+8635E¢01 2.6555E+02 " 4.4395E+02 P 8.9614E+01 5.0469E+02 7.8829E+02
T 9.3155E+00 Le269TE+QL 1.4493E+01 T l.1712e+01 1.5722e+01 L.T611E+0L
RHO 642063E+00 l.9964E¢0L 2.808LE+01L RHO 7.3266E+00 2.8166E+01 3.7043E+01
L I . L.0952E+0L 1.7451€+01 2.2228E+01 H 1.5978E+01L 2.6593E+01 3.2964E+01
A . 2,8991LE+00 3.33844E+00 ., 3.69UTE+J0 A 3.2322€+00 3.9364E+00 4.3188E+00
s . L.2604E+00 . 1.2867E+00 1.3251E+00 S 1.3300E+00 © 1e3751E¢00 1.4213E+00
4 1.0077€+00 T 1.04T76E+00 1.0908€+00 - 1.0444E+00 1.1397€+00 1.2084E+Q0
GAME 8,8958E-01 8.6116E~01 8.6159E-01 GAME_ 8.5416E-01 8.6416E-01 8.7647€E-01
U. 77 5.8642E+00- .1.8213E+00 L.6646E+00 u 7.376%E +00 1.9157€E¢00 1.8158E+00
SPECIES wm=—e—se——== MOLE FRACTIONS --—---=v--- SPECIES Dt MOLE FRACTIONS ----v-~e——oo
E- 1.9687E-13 9.2839E-10 8.3610E-C9 [ 1.3492E~-10 %.2295E-08 2.7279€-07
H 1.5321E=02 9.0863E-02 L.6647€E-01 H 8.4932€E-02 2.4521E~01 : 3.4489E-01.
He . 1.4522€~-13 3.9429E-10 6.4955E-09 H+ 1. 07T94E~-10 3.4435E-08 2.3145€E-07
HZ 9. 3506€-01 d.6L41E-0L 7.8769E-01 N2 8.6719€-01 1.1092E-01 6. 1373E-01
H- 3.4109E-15 5.2678E~11 . 1.3817€E-09 H- 6.3037€~12 8.1572E-09 7.1386E-08
H2+ 5.5054E-14 L.8677E-10 3.2432€E-CS H2¢ 3.3281€~11 L.6017E-08 1.1273€-07
HE 4.9617€-02 4. 1728€~-02 4.5838E-02 HE - 4.T817E~02 4.3870€E-02 4.1378€-02
HE+ L.4625E-34 2.4405E-24 Le3666E-21 HE+ 4.4571E~26 4. 4274E-20 3.6566E-18
HE++ [} 2. 1060E-86 4.6585€E-76 HE++ 0. 3.6592E-70 1.5596E-63
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Pl =

XKH2 = .95

[4 1.0772E+02

T .- l.2679E+0CL

RHO T.9129E+00

H 1.d875€+01

A 3.4017E+00

S L.367T1E+Q0

l L.0738E+00

GAME Y.4996E~-01

u 8.1442E+30

SPECIES  —we—-eo—co--
€- 9. 4231E-i0
H 1.3741€E-01
He T.7290E-10
H2 8.1603E-01
H- 5.8017€E~11
M2+ 2.2142E-10
HE 4.6505E-02
HE+ 2.9216E-24
HE++ 1.9106E-86

Pl = 5.00E+04 N/SU-M,

XH2 = .95

. )

4 1.2742E+02

T L.3569E+01

RM} B.a€35€ +00

H “242020E¢Ul

A 3.0761E+C0

S l.434TE+00

z 1.1092E¢00

GAME . B.4991E-01 o

V] 8.9049E +00

SPECIFS ———=—--=—~-——-
E- - 4.3483E-09 -
H 1. $696E~01
He 3.64%4E-09
H2 7.5797€-01 ~
H- . 3.2931€~10
H2¢ -~ ‘La0332E-0C9
HE 4.5070E-02
HE+ < T1.9909E-¢3
HE+s de 6512E-30

T MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

158 °

5.00E+04 N/SQ-M,

ust’
XHE

«05

6. 6438E +02
1.7189E+0L
3.2211€+01
3.1910E+01
4.2435E+00
1.4214E+00
1.1997E+00
-8.7322€-01
2.0017E+00

MOLE FRACTIONS

1.9682E-07
3.3289€E-01
1.6649E-07 *
642543E-01
4.6350E-08"-
1.6680E-08
4. 1678E-02
1.54CLE-18
1.4895E-64

TABLE 1. - Continued

1.20E+04 M/SEC -

1.0204E+03
19256E401
4. 1332E401
3.9312€+01
- 4«6855E+00
1.4720E+00
. 1.2B21E+G0
* 8. 8526E-01
1.9268E+00

- 1«0644E-06
4.4001E-01
9.3716E~017
. 5.2098£-01
- 341959E-01
4.4620E-07
3.9000E-02
‘B.6b49E-117
6.4390€E-59

USL = L.30E+Q4 M/SEC .

KHE = .05

8.4813E+02
L.80LTLE®OL
3.5852E+01
3.7673E+01
4.5739E+00
l.4687E+00
1.2670€E+00
8.8433E-01
2.1U61E+00

MOLE FRACTICNS

7.1929€E-017
4e214TE-0L
6.2962E-07
5. 39U6E~G1
1.9470E-07
2.8436E-07
3.54063E-02
3.073SE-17
7.5656€-61

FOVENG SHOCK  STANDING SHOCK REFLECTED SHOCK

1.2899E+03
2. 1CO6E+Q1L
4.5024E+01
4.6235E+01
© 5.U0925E+00
l.5238E¢00
1.3639E+¢0D
9.0518€-01
2.0¢e15€+00

3.5613E-06
5+3361E-01
3.2468€E-06
4.2912E-01
l. k651€E-C6
1. 4855E~0¢
3.€659E-02
Le457CE-15
1.2383E-53

n- 50 kN/ m2

Pl = 5.,00E+04 N/SQ-M,

XHZ =

«95

USL = 1.40E+04 M/SEC

XHE = .05

MOVING SHOCK STANDING -SHOCK REFLECTED SHOCK

HO

NVDBDT DT

GAME

SPECILES

E~
Rl H .
"Q .
¢ H2
. ne
H2¢

HE ;
Ll HE®*

HE++

XHZ =

L.4870E+ 02
L.4414E+0L
8.9700E+00

"2.5416E+01
" 3.7589E+00

1.4434E+CO
1.1501E+00
8.5233E~01
9.6612€E+00

~-1+5470E~08
" ~2.6098E-01

1.3230€-08
6.9554E-01
1. 3750E-09
3.6143€-09
%< 3475E-02
1.4095€-21
3.1590E~76

= 5,00E+04 N/SQ—M,
«95

1.0538E+03
2.0204E+01
3.8903E+01
©.3894E+01
%.9316€+00
1.51676+00
1.3407€ +00
8.97856-01
2.2340E+00

MOLE FRACTIONS

2.2431€-06 -
5.0828E-01
2.02376-06
4<5442E-01
" 6.6367E-07 "
8.8301E-07
3.7493E~02
4.3738E-16
245267E-55

* 1.597CGE+03
2.2528E+01
" 4.7944E¢01
5¢3924E+01
5.5502E+00
1.5765€+00
1.4528E+00
T 9.2479E-01
2.2236E+00

1.C900E-05
6.23356-01
1.0194E-05
3.4221E-01
3.6826E-06
4.38089E-06
3.4415€E-02
2.016TE-14
4.8868E-49

USl = 1.50E¢04 M/SEC

XHE = .05

'MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

SPECIES

E_

H

He .

H2 v
- H~- i
- H2+¢
- HE

o HE+
HE++

B

1.7156E+02

1:5233E+01

Y.4177E+00

© 2.9061E 0L
' 3.9498E ¢GO
" 1.4832E+00

1.1958E+00

© . 845642E-01

1.0412E+01

. 4.5613E-08

3.2752E-01
3.9727E-08
6.3067E-01
4.5862E-09
1.0472E-08 -
4.1812E-02
1.5495E-40
3.5696E-173

L2797E+03
2.1827E+C1
4.1295E+01
5.0556E+01
5.3219€+00
" 1+5650E+¢00
"1+ 4197E+00
9.1396E-01
2.3161E+00

MOLE FRACTIONS
6.2820E~06 .
5.9127€E-01

- 3+8153E-00
T 3.7349E-01
L.9453E-06
2.4120€E-Co
‘3.5218€8-02

%.8289E~-15
2.3231E-53

1.9409E¢+03
2.5119€+01
4.9550E+01
6.2273E¢01
6.073CE+00
1.6296€¢00
1.5470E+00
9.4915E-01
2.4191€+00

3.1747€-05
7.0704€-01
3.0324E-05
2.60556-0}
1.C540E-05
1.1963E-05
3.2321€E-02
2.4877E-13
3.5197€-45



PL =
XH2 =

5

E_

H

H+
H2
H-
H2+
HE
HE+
HE ¢+

Pl

=5
XH2 =

HU

NP IO

GAME .
g

SPECIES

E-

H
H+
H2
H~-
H2+
HE
HE+
HE ++

<O0E+04 N/Su-M,
.95

usl =
KHE = 405

TABLE 1. - Continued

1.60E+04 M/SEC

MOVING SHOCK STANDING SHOCK REFLECTED ShOCK

1.9599E+02
 1.6048E+01
.9+ TY80E +00
L -3.2956E¢01
<, 41520E+00
. 1.5243E+00
1.2465E+C0
8.0183E-01
1.1160E+01

1.1912E-07
T 3.9549E-01
T 1.0562E~07 ;
T 5.6440€-01
1.3173E-08 -
2.6726E-08
4.0113E-02
1.3560E-19
7.3471E~69

+00E+04 N/SU-M,
«95 .

FOVING SHOCK
2.2184E+02
1.6855E+01

. 1.0120E+01
3.7096E+01

. 4.3628E¢00
1.5656E+00
1.3005E+00
B.6830€-01
lhelu96E+OL

2.8020E-07
4. 6217E-01
-2.5236E-07
4.9938E-01
3.3222F-08
6.1064E-08
3. 8446E-02
9.4791E-19
1.4128E-65

1.5196E+03
2.3585€¢01
4. 2883E 01
5.7643E+01
5.7503E+0
L.6134E+00
Lo 5025 +00
9.3314E-01
2.5515E400

MOLE FRACTICNS

1.0416E-C3
6.68B0E-01
1.55226-05
2.9188E-01
5.0932E-06
5.981TE-06
3.32796-02
4.623TE-14
1.29976-48

2.3206E+03
21 139E+0L
5.0S1CE+01
T.14126404
6.6E35E400
1.6829E+00
L.6432E+00
9. 7555E-01

2.6578E4C0 ..

9.2349€-05
. 7.8259E-01
8.9529€-05
1.8674E-01
2.3373€6-05
3,1193E-05
3.0428E~-02
3.1038E-12
7.5016E-41

USL = 1.70E+0Q04 M/SEC

XHE = .05

STANOING SHOCK
. 1.T0675E+03
2.5546E 01
4.3599E+01
6.5095E +01
6.226 1E+00
1..6615E+G0
1.5870E 00

- 9.5617E-01
2.7054E+00

MOLE FRACTIONS

4.1292E-05
7.3959€£-01
3.9687E-05
2.2880€-01
1.2277E-05
L.388LE-03%
3.15078~02
4.04U5E-13
3.2942E%4

REFLECTED SMOCK
2.7358E¢03
3.1040E¢01
5.0735E+01
8. 1394E+01
1.4051E+00
1. 7354E+00
1. 73556403

.+ 1.0179E+00
2.9535E+00

2.1761E-04
8.4669E-01
2. 7154E-04
1.2379E-01
7.3550E-05
1.9880E-05
2.8310€E-02
4.1927E-11
1.1239€~36

- 50kN/m2

pL =
XH2 =

P
T
RHO
H

A

S.

2
GAME
V]

SPECIES

E— .
H.
He
H2
H=
H2¢
HE
HE+
HE®+-

PL = 5,00E¢+04 N/SQ-M,

XH2 =

SPECLES

E_

H
He
H2
H-
H2¢
HE
HE+
HE++

5.00F+04 N/SQ-M,

«95

MOVING SHOCK
2.4919E+02
L. 7685€+01
1.0370E+01
4.1485E+01
4 .S8dUE 00
1.6078E+G0
1.3588E+00
8.75966-91
1.2626€+01

6.1873E-07
542809E-01L
S.¢>T5E-07
4<351LE~0L
1.7031E~-08
1.3000€-07
3.6798E-02 .
5.7371E-18
8. T085E-63

«95

MOVING SHOCK
2.7813E+02
1.8548E+01L-
1.0556E+01
4.6126E+01
4.8287E+00
Li6506E+20
- 1.4205E+00
8.8494E-01
1.33576+01

1.3073E-006
5.9202E~01
1:2126E-06
3.7278€-01
1.6739€-07
2.6204E-07
3.5199E-02
3.2583E-17
9.2276E-60

usli =
XHE = .05

STANDING SHOCK
2.0L99E+03
2.T117E«QL
4<3581E+01
T+ 2936E+01L

. 6.T523E+00
1.70719E+00
1.6686E+00

.9«3369€E-01
-3.C093E+CO

MULE FRACTICNS

1. 0143E-04
d.0106E-01
9+ 86UTE-05
1.6812E-01
- 2o T63YE-05
3.0459E-05
2.9965E-02
3.36409E-12
5.89985E-41

1.80E+04 M/SEC

REFLECTED SHOCK

: 3.1884E403
3.5431E401
4+9569E¢01
9.2466E401L
8.2433E+00
LeTETLIE+O0
1.8157E+00
1.0563E+00
3.3389€+00

8.5198E-04
8.9562€6-01
8.7273€-04
1.46826-02
L.8618E-04
2.€543E-04
2.1538E-02
6.6452E-10
2.9990E-32

USLl = |.90E+04 M/SEC

XHE = ,05

STANDING SHOCK
2.2T06E+03
3.0455E+01
4.2T19E+01
d.1152E+01
7-3501E+¢60
1.7533E+00
1.7453E+00
1.0164E+00
3.3070E+00

MOLE FRACTIONS

2.5388E-04
B+5323E-01
2.4853E-04
l.1749€-01
0.0012E-05
0¢5366E-05
24d4649E-02
2.9116€E-11
2.6865e~37

REFLECTED SHOCK
3.6764E+03
4.1050E+01
4..17195E+01
1.0458E+02
9.0563E+00
Li8359€+00
1.8738E+00
1.0663E¢00
3:.7832€+00

2,8061E-03
9.2387E~01
2.7355E-03
4.2568E-02
4.3071E-04
5.0138E~04
2.6684E-02
L.0107E-08
6.C972E-28

159



1 =
XH2 =

SPECIES
E-

. 5,10L0E+0L "~

S5 OOEOOQ N/SQ-H.

95 -

MOVING SHOCK
3.0841E402
1.9462E+01
L.06T1E+GL

v 5, 0874E+00

' 1.485LE+00

1.693BE+00

' 8.9550E-01

S 1.4075E+0L

2.6T56E-~06
- 6.5324E-01
“2.$151E-06
<3, 1309€%01

TE3_.4539E-07 -

“5.059TE-07
+3,3669E-02

SYANDING SHOCK REFLECTED SHOCK

1. 7119E-16 " -

© 4 6208E-57

Pl = 5,00E¢04 N/SU-M,

XH2 = .95
E MOVING SHOCK

P . 3.4007E+02

T - +2.0451E+01

RHO ~ L QTL5E#OL

H C - 5,6140E+01

A © 5.3687E+00

S 11 T3ITOE+ 00’

L 7T Y lJ5519E400

GAME 9.0818E-0L"

u : 1.4785E401°

[ -

SPECIES  ====v=--- =
E- 3.4034E-00
H o TUerp.1121E-01
H+ » - 5.,14186-06
H2 7 2.9650E-01 -
He- . 6.3827E-07
H2+ ™ 9,498HE-07
HE 3. 2219E-02
HE+ - 8.8231€-16 .~
HE ++ 1.9768E~54

160

S

usl

‘XHE = .05

2.5113E+03
3.3704E401
4. 1151E+01L
. 5.9668E¢01
* 8.0038E+00
1.7967€+00
_L.8LO07E+00
T1.0497E+00
3.6454E+00

MOLE FRACTIONS :

6.4373E-04
8.9339E-01 |

6.3178E-04 '

7.7458€~02 "

1.2474€<04 ~

1.3669E-04
2.7614E-02
2.6149E-10
8.6107E<3¢"

usl

XHE = .05

TAND ING SHOCK
2.7312E+03
3.7573E+01
"3.9067E+0L

. 9.8429E+01
" 8.6511E+00

1.8375E¢00 |
L.8607E+00°
1.0705E+00
4.0523E+u0

. MOLE F?ACTIONS

1.6029€-03

. 1.5722€-03

4.93356-02 ..

2.4258E-04
2.73226-04
2.6872E-02
2.2528E-GY -

, 2.2549E-30

= 2, 10E+04 ¥/SEC

9.2010E-01 -

TABLE 1. -

2.00E+04 M/SEC

4.1715€+03
4.T143E+01

L, 4.6294E+Ql
T 1126E+02
9.6385€E+00

. 1. 88CLE+00
1.9114E+00
1.0310€+00
4.2149E+00

7.2983E-03
9.3143E-01
6.9934E-03

1.0306E-03

'2.6159E-02,

9.5922E-08
J2,1155E724

REFLECTED SHOCK
4.5480E+03 .
5.2134E+01
4.5462E401
1.3001€E+02
1.0020E+01L
1.9194E+00
"1.9388E+00
Y.8206E-01"
4. 5513E+00

1.4140E-02

~le3669E-02
1.8202E-02
1.2483€-03
1.7191E-02

2.5789E-02

" 4.8589E-01
1.3107€~-22

2.6366E-02,
d. 1570E-04

| 9.2523E-01 _

Continued

By = 50kN/ '’

PL
XH2

HO

NPT D=-TO

GAME

SPEC
E-.

H

He
K2

JHe

H2+,
HE-
HE+

HE #+

P1
XH2

SPEC

E-

H
He .
H2
Ho
H2Y -
HE
HE+
HE +¢.

«95

MOVING SHOCK
T 3.7302E+02
2.1551E+01
1.0685E +01
T 6.1514E+01-
" 5.6790E+00
1:7801E+00
_1.6199E+00
9.238¢E-01
- 1.5485E +01

1ES

1.0955E-05
7.6533€-01
1.0542E-05
2.0378E-01
1. 3438E-06
1.7568E-06
3.0866E-02
4.6591E-15
1.1254E-51

= 5.00E+04 N/SD-”.
= .95

MOVING SHOCK
. 4.07T17E+02
2.2814E+01
1.0575E+01
6.7128E+401
6.0284E+00

Ce. 1.8228E+00

L 1.6878E+00
9.4385E-01
1e61T72E+0L

IES

2.2712E-05
“ 8.1494E-01

2.2075E-05 - :

1.5539E-01
- 2.6067E-0G6
3.2438E-06
2.9625E-02
2.6119E~14
5.7590E-49

5.00E+04 N/SQ-M,

USL = 2.20E+04 ﬂ]SEC

XHE = .05

STANDING SHOCK
2.9346E+403
- 4. 1925E+0L °
3.6918E+01
.. L. QT48E+02
~.-9.1965E+00
. 1.8757E+00 -
1.8960E+00
. 1.0640€+00
4. 4757E+00

MOLE- FRACTIONS

3.6912e-03
9.3370€-01
3.6192E-03-
3.1674E-02
4.,2787€-04
5.0584E~04
2.6371E-02
1.6230e-C8
2,8610E-27

REFLECTED SHOCK
5.0958E+03
5.7610E+01
4.5061E+01
1.42684E+02
1.0320€E+01
1.9559E+00
1.9630E+00
9.4113E-01

- 4«8131E+00

2.2784E-02
9.1195€-01
2.1973E-02
1.3711E-02
1.6510€-03
. 2.46116-03
2.5470E-02
1.5593E-06
4.8889E-20

US) = 2.30E+04’ H/SEC

. XHE = .05

STANDING SHOCK
3.1247E+03
-~ 4e6414E+0L
:3.5032E+401 - -
1.1686E+02
9.5987E+00 ~

L.9117E+00 ’ -

1¢9217E+00
1.0330E+00
4.87LLE+00

MOLE FRACTIONS

- T.4774E-03
9.3633E-01
7.3046E-03
2.1356€-02

- 6.6915E-04
8.4182€-04
2.6018€-02
8.0010E-08
1.1639E-24

REFLECTED SHOCK
5.5001E+03
6.1836E+01
‘4. 4783E+01
“1.5570E+02
1.0586€+01
1.9905€+00
1.9862E+00
‘9.1247€-01
5.0070E +00

3.2292€-02
8.9538E-01
3,1098€-02
1.0897E<02
1.9871€-03
3.1767€-03
2.51708-02
3.7142€E-06
1.1000E-18



-TABLE 1. - Continued

" .2
Dl 'SDkNIm
- PL = 5.006+04 N/SQ-My; USL = 2.40E+Q4 r/sec . PL = 5.C0E+0% N/Su- M USL s 2.60E+404 M/SEC S
XH2 = 9% ) XHE = ,05 ’ XHZ = .95 XNE = .05
MOVING' SHOCK STANDING SHOCK ~ REFCECTEC SHOCK . MOVING SFOCK . STANDING SHUCK , REFLECTED SHOCK

P 4.4225E402 3.2997€¢03 5.8378E¢03 [N . 5.1518E+02' 3.5872E403 - 5.2893E+03 .

T . 2.4319E¢01 .. 5.0708E+0L 6.5510E+01 T, . .2.8580E¢01 5.8282E+01 ... 7.1843E¢01.-
RHO - 1.0373E+01 3.3487E¢01 "7 4,435BE40L RHD * [ '9.6792E+00 . 3.1010E+01 . 8.2586E+01

H 7.2975E40L . 1.2660E¢02: " L.6842E+02 . [ 8.9361E+01 . . 1 9T29E+02 .. 1.9422E+02
A 6.4317E400 . 9.dS89EVJI0 | - 1.,U833E+Ul A T.4654E+00 1.0385€+¢QL . . . 1.13Q1EeQOL
-8 1.8646E+00 © 1e9461E¢00 | © 2.024CE+00 [ 1.9438E+C0° . 2.0132E+00 e 2.0913E+00
L2 1. 1532E+00 1.9432E+00" 2.V05IE +00 0T 1.B623E+00 T . 1.9848E+00 .. T 2.0557E+00

GAME 9.7023E-01 9.94426-01" ° "8.9164E-01 GAME '' 1.0471E+CO . 943240E-01 . . 8.6471E-01

u 1.6836E+01 -5.2006E400°- - 5.1346E+GO u “1.8110E+01L 5+64TCE+00 5.3155£+00

SPECIES  =~=wmemmmwo- MOLE FRACTICNS ----=w- B SPECIES  —~--==<+-—-2 MOLE FRACTIONS --=sc-==-w—e

E~ 4.9269E-0% 1.3088€-02 ° - 4.2083E-02 E- 2.8900E-0% 2.8767€-02 - .. [ 6.2386E-02.
N 8. 5906E~01 - 9.3C90E~01 8.7753E-01 R . 9.2520E-V1 "9.0537E=0L ..., 8+3966E-01.
He 4e8299E-05" 1.2767€-02 - 4.C506E<D2 He - - T 2.B8659E-04. T 2.80306-02 .. 6.0111E-02.
H2 1.1231E-01 1.5331€-02 8.9324E-03 H2' " 4.7334E+02° . 9.0997€-03 - -6+ 1842E-03
H= . 5.0995E-06 9.3221€-04 - 2.2436E-C3 He © 2.0975E-05.. . "L.4051E-03. . .249405E-03
H2¢ . 6.0700E-06 - 1.25326-03 - 3.8127E-03 H2+ 2.3387€-05 ', 2.1404€-03. . | 4.7952E~03.:
HE ) 2.8520E-02 245130E-02 2.4882E-02 HE 2.6848E-02 . 2.5189€-02° 7 | 2.4303E-02
HE+ 1.6503E~13 3.2555€-07 - 7.2625€-06 HE+ T T1.1608E-11 2.1601E-06,.. -  2.0081E~05.
HE++ €e 4L 66E-46 "le3824E-22- 1.2126E-17 HE++ - 3.6391E-39 "1e1929E-19 . 4.4788E-16

Pl = 5.00E+04 N/SU~M, . USL = 2.50€+04 u/sec : . PL = 5.O00E+04 N/su-n. USL = 2.TOE+04 M/SEC

XH2 = .95 . " XHE = ,05 s XHZ = .95 XHE = .05

L " 'MOVING SHCCK  STANDING SHOCK “REFLECTED SHOGK : " MOVING SHOCK SIANOING snacx REFLECTED SHOCK
[ - - 4.T839E+02 3.4558E+03 . 6.1082E+03 2 © U 75.5206E402. 7 3.6766E403 | | T 6.3658E+03.

T 2.6191E+01 $5.46756¢01 - 6, 8E35E+01 T LY L3.1614E¢0L 6.1499E401 ., T.4568£+¢01 .
RHD 1.0076E+01 © 3.218LE+O1 . 4.3667E401 RHD 9.1973E+00 T 2.9796E+01 L 4e1CT3E+OL
“H © 7.9057E+01 * 1.3676E+02 7 T.° 1,8132E¢02 H . 9.186TE¢OL" , . 1.5798E402 _12.0697E+02

A ~6+9384E400 . 1.0152640L <t "1 L, LCTLE«QL A- 8.0620E¢00 .. 1.06Q7E¢OL . L. L523€¢QL -
§ . . .1.9052E400 - . 1.97S8E¢00° © 2.0975E400 § 77 I.9803E¢00° 2,/0465€400 7. 2.1253E+00
z.- L ‘1.8128E+00 < 'le9633E400 . 2.0321E+30 I " -7 L.HS8TE+CO 2.0064E+00  .° ' '2.0798E+00
GAME . 1.0052E4C0 .. . Y.5983E-0L = .- 8.7620E-01 GAME  '1.0828E+00 °  9.1180E-01 . . . 8.5617E-01

v . 1.T486E+01L _54468YE+00 . 5,2367E+00 U 7 1.8690E+0L 5.7637E+00 ' 5.3782E400: .
SPECIES  ~-=—==~oe- -~~_ MOLE FRACTIUNS, —- - SPECIES ~ ===fmv—mmmae MOLE FRACTIONS ==—==e——ccte-
€~ 1.1461€E-04 .- . 2.0314E-02 .- ° 5.2169E-02 €~ "~ 1.7286E-04 - '3,7971E-02_ © 7.2676€-02:
H . 8.9640E-01 - 9.1995€-01 - 8.5880E-01 Ho- - 9.4427€~01 8.8866E-01". ~  8.2031E-01,
He - 1.1312€-04 1.9799E-02 5.0224E~02 He' "1 - T.6834E-04 ""'3.7007€%02 . .| T.0127€-02
H2 1.5705€6-02 - L.1593€-02 ° 7.4140E-03 H2: « 2. TT6TE-02 7.3251E-03 . $.1593E-03 .
H- . 1.0213E-0% s 1.1849E-03 ' | 2.4282E-03 H- 4.3234E<05 1.51706-03 . 2.5858E-03
HZ+ . LJlT03E-05  © 1.6592£-03 4.36C7E~03 H2e © 4. T154E-05 <2.5370E-03 " 5.1042E-03.
HE 2. 1581E-02 2.5460E-02 . 2.4593E-02 HE © 2.6334E-02 | 2.4916€-02 | ' 2.4011E-02-
HE+ 1.2531E-12 - 9.3251€-07 - 1. 2619€-05 HE+ ©1.2469E-10 . | 4.2414E-06. .. 2.9898E~05
HE®+ - lell44E-42 . D.9612E-21 . 8,6634E-11 ’ HE++ - 2.16376-35 '~ 1.3085E-18 " "1.8081E~15

_‘.
o'

-



TABLE |. - Continued

2
py =50 kN/m
Pl = 5.00E+04 N/SQ-M, US1l = 2,80E+C4 M/SEC Pl = 5.00E+04 N/SQ-M, USl = 3.,00E+04 M/SEC
XHZ = .95 XHE = .05 o XH2 = .95 XHE = .05
MOVING SHCCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

4 5.8997E+02 3.7752E+403 -6.4455€+03 4 . 6.7022E¢02 4.06412E¢03 6.7180€E¢03

T 3.5071E+01 6.4503E+01 T.7152E+01 T ©.2365E+01 T.0054E+01 8.2317E+01

RHO B8.7535E+00 . 2.8848E¢01 . 3.9703E+01 RHO 8.1049E+00 2.7775E+01 " 3.7876€¢01

H 9.8601E+01 1.6910€+02 2.1959€+02 H 1.1280E+02 1.9267E+02 2.4750E+02

A H.5742E+00 L.0828E+01 L.1743E+01 A 9.2500E+00 1.1271E+01 1. 2199E+01

S 2.0133E+00 2.0791E+00 * 241585E+00 S 2.0729E+00 2.1418€E¢00 T 242234E¢00

z 1.9217E+00 2.0288E+00 2.1042E+00 L 1.9519E+00 2.0758E+00 2.1547€+00

GAME 1.0908E+C0O 8.9585€E-01 8.4545E-01 GAME 1.036¢7E+00 8.7314E-01L . 8.3901E-01

V] 1.9262€+01 5.8279E+00 5.4343E+00 v 2.0427E+01 5.9483E+00 5.5494E+00

SPECIES  —=—=-===-==-= MOLE FRACTICNS .~~-==--we~a- SPECIES  ==—==c—e—=-ee MOLE FRACTIONS --——--=eee=m
E- 1.9414E-03 4.7793E-02 8.2960E-02 €~ 8.3721E-03 6.8435E-02 1.0382€-01
H 9.5337€-01 8.7032E-01 . 8.0083€-01 H 9.5007E-01 8.3094E-01 T.6100E-01
He 1.9315€E-03 - 4.6596E-02 8.0171E-02 He 8.3268E-03 6.6707E-02 1.0059€-01
H2 i l.6561E-02 v - 6.0249E-03 4.33326-03 H2 T.1295€-03 %.2827E-03 3.0563E-03
H- 8.2560E-05 1.7189E-03 2. 5968E~01 H- 2.1 TT6E~0% 1.9219€E-03 2.5667€-03
H2+ 9.2404E-05 2.9061E-03 53435€-013 H2+ 2.6310E-04 3.5706E-03 ’ 5.T159€-03
HE 2.6018E-02 2.4637E-C2 2.37L9E-02 HE 2.5616E-02 2.4069E-02 2.3124E-02
HE+ L. 1544E-09 7.5093€E-06 4.2606E-05 HE * 3.9611E-08 1.9077E-05 8.0709E-05
HE++ 6.87152E-32 9.9460E~18 6.2480E-15 HE++ 2.3463E-26 2.7336E-16 5.5037€-14

Pl = 5.00E+04 N/SQ-M, USL = 2.90E+04 M/SEC" "PL = $.00E¢Q4 N/SQ-M, USL = 3.20E+06 M/SEC

XHZ = .95 XHE = .05 XH2 = .95 XHE = .05

MOVING ShOCK STANDING SHOCK REFLECTED SHOCK . MOVING SHOCK STANDING SHOCK. REFLECTED SHOCK

P 6.2914E¢02 3.3861E+03 6.5446E+03 4 1.586928+02 4.49506E+03 ° - 7.3C84E¢+03

T 3.8764E+01 6.7330E+01 © 7 1.97C4E+ 0L T 4.8805E+01 7.5587E¢0} 8.7865E+01
RHO 8.3750E+00 . 2.8124E+01 3.8564E+01 RHO 7.8436E+00 2.7990E+01 3.7690E+0L

H L.0557E+C2 . 1.8060E+02 2.33408+02 H 1.2807E+02 2.1876E+02 2.7808E¢02

L) B8.9632E+C0 L.1047E+0L1 L. L1S6T7E+01 A 9.6996E +00 1. 1734E+01L - 1e2692E+01

S 2.0442E400 2.1110€E+00 - 2.1914€+00 S 2.1260€E+00 2.2011E+00 T 2.2855€¢00

14 1.93T9E+QU 2.0529E¢00 2.1252€E+00 I3 1.9825E+G0 241249E+400 2.2069€E+00
GAME 1.0694E¢C0O0 ~. B.8336E-01L B.4384€-0] GAME 9.7235€-01 8.5720€-01 8. 3G6SE-OL
u 1.9835E+C1L 5.8921E+00 5. 4689€+00 u 2.1689E+C1 6.0691E+00 5.6890E+00

SPECIES  -==--=-e—e-- MOLE FRACTIUNS ~-----c-wemeo SPECIES  —~==----—--- MOLE FRACTICNS =======-=-=-
E- 4.3555E-03 - *5.7917E-02 Y. 3311E-02 €- 2.1032E-02 8.9706E-02 1.2468E-01
H 9.54THE-OL 8.5100€E-01 7.5101€-01 H 9.2784E-01 7.8976E-01 7.2085€E-01L
He - 4433326-03 e 6549E-02 9.0360E-02 He 2.0934E-02 8.7535E-02 1.2101€-01
H2 1.0424E-02 5.0397€-03 3.£529E-02 H2 4. 1066E-03 3.1955¢8-C3 2.2501€-03
H- 1.4229E-04 L.8274E-03 2.5855E-03 L 3.8697TE-0% 2.0713E-03 2.51096-03
H2+ 1.6426E-04 3.2435E-03 5.5368€E-013 H2e¢ 5. 1409E-U4 4.2012€-03 6.03606E-03
HE 2. 5801€6-02 2.4355E-02 243423E-02 HE 2.95220€-04 2.3489€-02 2. 2511€-92
HE + 8.1343E-09 1.2285E-C5 5.51l371€-05 HE e 3.771352€E-9017 +.1228€-05 1.4529€-04
HE+ e 1.8631E-29 5.1006E-17 1.9712€-14 HE® ¢ 7.8147€E-23 +.3322E-15 4.8088E-13
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TABLE [. - Continued

" Pl = 5,00E+04 N/Su-M,  USL = 3.40E+04 M/SEC

XH2 = .95 XHE = .05

" MOVING SHCCK STANDING SHOCK REFLECTEC SHICK

3 8.5621E+02 5.1161E+03
T 5.4244E+0L B8.1141Ee0L
RHO . . 7.8160E+00 2.8981E+0L
H 1+4%44E+02 2.4735E+02
A 1.0111E+01 ' 1.22165+01
S 2.1758BE+CO ' 2.2585E¢00
. 2+.0192E+00 2.1756E+00
GAME™ 9.33206-01 B.4534E-0L
u 2.3033E+01. 6.2065E+00
SPECIES ~ --=~=—=-=—=---=- MCLE FRACTICNS
E- 3.8016E-02 1.1089E-01
H, 8.9531E-01 1.4857E-01
He 3.7767E-02 1.0821E-0)
H2. 2.8064E-03 2.4303E-03
H-" 5.4797E-04 2.1608E-03
H2e 7.9526E-04 4. 7651E-03
HE 2.4757E-02 2.2902E-C2
HE+. | 1.6699E-06 " " 8.0319E-05
HE+s . 1. 6660€-20 4.8120E~14

Pl = 5.00E+04 N/SQ-M, USL = 3.60E+04 M/SEC

XH2 = .95 XHE = .05

MOVING SHCCK STANDING SHOCK

P Ge6139E+02 5.3716E+03

T 5.8975E+01 d.6846E+01
RHO 7.9073E+00 3.0354E+01
M. 1.6187€+02 2. 1825€¢02
A 1.0514E+01 L.2720€+01

S 2.2239E+00 2.3151E+00
2z, 2.0616E400 . 2.2215E+00
‘GAME 9.0922€-01 B.3661E-0L
v | 2.4429E¢0l . 6.3524E¢00
SPECIES  --==-=---—-=== MOLE FRACTIONS
E- 5.7291E-02 1.3162E-01
H B.577LE-0L 7.0826E-01
He 5.6896E-02 1.2844€-01
H2 2.0921E-03 1.3429€-03
h= 6, 8476E-04 2.1831E-03
H2+ 1.0757€-03 5.2089E-03
ME 2.4248BE-02 2.2302E-02
HE+ 4.8615E-06 1.4553E-04
HE++ 7.9279E-19 4.1643E-13

8.1717€+03
9.39356401
3.8479E+01
3.1190€+02
1.3229E401
2.3464E¢00
2.2608E4+05
8.2402E-01
5.863¢£+00

1.4533€-01
6.8101€-01
1.4125E-01
1.6210E-03
2.4176E-03
6.2455€-01
2.1B64E-02
2.5242E-04
3.5578€E-12

1

REFLECTED SHOCK
9.2479E403
1.0C61E+02
3.9676E+01

3.48786+02

1+3€16E+01
2.406TE+00
2.3167E+00
8.1898E-01
6.0761E+00

1.€5€9E-01
b.4176E-01
1.6128€-01
l.1358€-02
2.2834E-03
6.2701E-03
2.1153€E-02
4.2444E-04
2.4335€-11

Py " 50kN/m2

Pl = 5
XH2 =

SPECIES

(3
H
He
H2
H=
H2¢
HE

_HE+
HE++

Pl = 5
KH2 =

]

COMONDPID~D
»
z
m

L00E+04 N/SU-M,
.95

USLl = 3.80E¢04
X4E = .05

M/SEC

MUVING SHOCK STANUDING SHOCK REFLECTED SHOCK

1.0740E+03
6.3266E¢01L
B.U544E+00
1.8035E+02
1.0915E¢01
2.21710E+00
2.1076E+00
8.9347E-0L
2.5456E+ClL

1.7135€-02
8. 1760E-01
1. TLT8E-02
1.6274€-03
7.9357€-06
1.3397€-03
2.37138-02
1. 1156E~05 -
1.6065E-17

«00E+C4 N/SQ-M,
«95 .

MOVING SHOCK
1.1934E403°
_6.T219E+0L
8.2361E+00

. 1.9985E+02
1.1309E+01

2.3184E¢00
2.1557E¢C0O
8.826TE~01L
2.7299E+01

9.8289E-02
7. 7720E-01
9.7565E-02
1.2991E-03
8.7358E-04
1.5751E-03
2.3173€-02
2.184LE-05
1.8408E-16

6.7342E+03
9.2783E+01
3.1827€¢01
3.1126E402
L.3251E+01
2.37114E 20
2.28C5€E+00
8.2981€-01
©.2243E400

MOLE FRACTIONS -

1.5176€-01

6.6915E-01
1.4817E-01

1.37226-03
2.1396E-03
5.484%E~03
2.1676E-02
2.4982E-04
3.0050E-12

1.0501E¢04
L.0805€E+02
4.0S18E¢01
3.8870E+02
l.4468E+0L
2.4669E¢00
2.37152E+00
8.1560E-01
6+43353E+00

1.8584€-01
6.C255E-01
1.8120€-01
7.6234E-04
2.1231E-03
6.0707€-03
2.03626-02
6.8958E-04
1. 5654€-10

USL = 4.00E+Q4 M/SEC

XHE = .05

STANDING SHOCK R
7.6813E+03
9.9035€¢01
3.3223E+01
3.4611E402
1.3813E+01
2.4271€+00
2.3346E+00
B.2524E-01
6.7181E«Q0

MOLE FRACTICNS -

1.7129€-01
643134E-01
L.6736E-01
(949425€-04
2.0432E-03
545640E-03
2.1007€-02
%<1001E-04
1.88656~11

EFLECTED SHOCK
e 1528E¢04
Le1649E€+02
4.2022E+01
4. 3171E¢02
1+ 5201E+0L
2.5268E+Q0
2.4367E+Q0
8.14C0E-0L
6.0547E+00

2.C587E-01
$546440E-01
2.0111E-01
4.8495€E-04
1.9¢55E-03
5.6502E-03
le 9446E-02
L.0735€-03
9.58C9€E~-10
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P . 1.3196E+03

T , 721008E+01
RHOT < 8.4235E400

H "t 2.2037E+02 . |

A - 1.170TE+01 -

s T 2.3654E+00

7 2.2062E+00

GAME 8.7483E-01
v, 2.8749E+01

. B

SPECIES  =~—cm-evocoon
E- 1.1894E-01
H L 1.3660E-01 .
He * 1.1805E~01
H2 1.0451E-03
M~ . 9.2660E-04 _
H2e 1.7774€-03
HE * 24 2625E=-02
HEe ~ 3.8856E-05
HE+¢+ 1.4912€-15

A .

. E

P 1.4525E+03 |
T - T+4681E+01
RHO ‘8.6131E+00

H o 2.4192E402

A 1.2108E+01

S 2.4121E+00

T 2.2582€+00
GAME -~ 8.6928E-01"

v ©3.0209E¢C1 |
SPECIES

- T 1.3925€-01"
Ho | 6.9668BE-01
He -7 T 1e3820E-01
H2 5~ 8.4343E-04
H- .5459E-04
H2¢ «9415E-03
HE C 2 2078602, -
HE+ L "644389E-05
HE++

Pl = 5.00E+04 N/SQ-M,
XHZ = .95

s

MOVING SHOCK

PL = 5.COE+04 N/SQ-M,
XH2 = .95

MOVING SHOCK

9.3376E-1% |
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USL = 4.20E+04 M/SEC

XHE = .05

STANDING SHOCK
8. 7152E+03

T 1.0577E402
3.4471E+0L
3.8290E402
1.4420E+01
2.4825€E+G0
2.3903E+00
8. 2245601
7.0315€E+00

MOLE FRACTIGNS -

1.9034€~01
5.9452E-01
L.38616E~01
6.9530E-04
1.9154E-03

.

544 73E-03 -

2.0270E~02
., 6.4769E-04

L.Q7¢9E~lQ

uslt

XHE = .05

STANDING SHOCK
9.8175E+03
1. 1311E+02
3.5456E+01
4.2150€+02
1.5082E¢01
2.5372E+00
2.4479€+00
8.2148€-01
7. 3466E+00

2.C9C1€E-01

5.5851E-01 .
2.0466E-01 .

T 4.6690E-04
 1.7787E-03

~-=--=--m--- MOLE FRACTIONS

- 5.1456E-03.

1.9445E-02
. 9.8088E-04
.5.6752E~10

REFLECTEC SHOCK
1.3508E¢0%
1.2623E402
©.2767TE+01
4. 1795€+02
1.6040E+01
2.5863E400"
2.5022E+00
8.1455E-01

s 1.0436E+00

2.26G1E-01
5.2501E-01

. 2.2123E-01-

2.8944E-04
1.8384E-03
. 5.0370E-03
1.8403E-02

1.5797E-03 -

5.5632€-09

= 4.40E+04 M/SEC’

REFLECTED SHUCK
1.526 1€ +0%
1.3180E+02
4.3C5TE+01
5.28L6E+02
1.7025€+01
2.6456E400
2.5131E+00
8.1748E-01
7.5473E+00

2.4661E~01

4.8584E-01
T 2.4191E-01
1.6021E-04
. L.7637€-03

¢+ 4.2687E-03

1eT256E-02
: 2.1757€-03
.- 3.1439€-08

P - 50 KN/ m’

Pl = 5.0
XH2 = .9

M

SPECIES

£~
o
He
H2"
H-
H2+
HE* ~
HE+
HEee

Pl = 5.0
XH2 = .9

LR

SPECIES

E~

R
He
H2
H-
M2+
HE
HE+
HEe*

0E+O04 N/SQ-M,
5 .-

OVING SHOCK
1.5914E+03
7.8313€+01
8.7906E +00
2,64456402
1.2517€+01
2.459LE+00

“2e3117E+00

8.6540€E-01
3.L661E+01

1. 5922€-01
6.5744E-01
1.5801E-01
6.7T77E-06
9.5946E-04
2+0636€E-03
2.1527€-02
1.0161E-0%
“4.8909€-14

OE+04 N/SQ-M,
5 v

OVING SHOCK
L.T736TE+03
B8:1996E+01L

T+ B.9460E+00
- 2.8T9VE 02

l.2943E+01
2.5065E+00

*2.3676E+00

8.6300E-01 .
3.3113E+01°

US1l = 4.60E¢Q04 M/SEC

XME = .05

1.0960€ +04 1.7180E+04
1.2117E+02 - 1.5157€+02
3.6071E+01 4. 2778E+0L
4.6164€402 5.8229€+02
1.5809E+01 1. 8175E+01
2.5908E+00 2.7C38E+00
2.5076E+00 . 2.6495E+00
8.2255€-01 8.2250E-01
7.7232E+00 8.16T7E+00
MOLE -FRACTIONS —==-=-oee—eee
2.2736E-01. 2.6760€-01
5.2314E-01 4. 4514E-01
2.2291E-01 2.6307E-01.
3.0052E-04 8.2566E-0%
1.6545€-03 L. T4576-03
4.6924E-03 3.4919E-03
1.8527€-02 1.60876-02
1,4121€-03 2.7844E-03
2.15L1€E-09 1.6735€-07

STANDING SHOCK REFLECTED SHOCK

USL = 4.80E+0¢ N/SEC

XHE = - .05

1.2127E+04
1.3004E+02
3.6299E+01
5.0336E+02
1.6610E+01
2.6426E+00
2.5692E+00
8.2576E~01
8.1690E¢+00

——=———c———=- MGLE FRACTIONS

1.7904E-01
6.1852E-01
1.7769€-01
5.3823E-04
9.4301€-04
2.1412E-03
2.0963E-02
1.556¢1LE-0%

| 2.2847E-13

2.4534E-01
4. 8847E-0L
2.4084E-01
L.6603E~04
1.5594E-03
4.14326-03
. 1. 7544E-02
1.9169E-03
1.2194E-08

STANDING SHOCK REFLECTED SHOCK

1. 9270E+04
1.6834E¢02°
4. 1879E+01L
6.4167E+02
1.9529E+01
2. 1621€+00
2.7333E+00
8.2883E-01
8.977CE*00

2.89356-01
4.0281E-01
2.8503E-01
3.9433€-05
1.76336-03
2.7179€-03
1.4934E-02
3.35756-03
8.6132E-07



" TABLE 1. - Continued

py =50 kN/m2

'5-005006‘ ¥/SEC Pl = 5.00E+04 N/SO-M, USL = 5.40E+04 M/SEC

. Pl = 5.COE+04 N/SQ-M, USl =
XHZ = .95 X4E = .05 XH2 = .95 XHE = 405
st - MOVING SHCCK ° STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
[ ‘1,8880E+03 1.33076¢04 - 2.1520E+04 [ ©.2.2079E403 1.5579€+04 . 246438E+042
L “8.5709E+01 1.4U09E +02 1.8768E+02 T 9.34B7E+01 1.6331E+02 | 2.3352E+02
RHO 9.0862E+CU 3.6051E+0L 4.0634E+01 RHG 9.29LLE+OO, 3.4429E401 3.7927E+01;4
H © 3.1252E+C2 © 5.4650E+02 T.0547€+02" H 3.6455E402 7 " 6.3625E402° .| B.4T40E02"
A 1.3383E+01 1. IS1BELOL 2.1012E+01. A 1.4331E+04 1.9579E+01 .. 244243E40L,
S 2.5541E+00 2.6540E+00 2.8171E+00 H 2.648TE+00 2.7898E+00 . 2.9190E+00
z. T 204243E+00 2.6348E+00 . . 2,8185E+00 z: 2.54L9E+00 2.7T08E+00™, , . 2.9851E+00,
GAME 6.62C2E-01 8.3130E-01 . 8.3469E~01 GAME  ° B.6¢Z1E-01L B.47186-01 -~ 8.4310E-01
v * 334559E+0L 8.6978E+00 - 9.9C23E+00 v} 3.7424E¢01 1.0077€+01 1.2131E+0L
. . £
SPECIES  ==—=—-eem-mee-- MOLE FRACTIONS -=-===~=-c=-~ SPECIES  ==-===-w===- MOLE FRACTIONS ===~v==c—=n- S
E- =~ v 1.9823E-01 2.6356E-01 ., 3.1023e-01 €= © 2.3522E-01 2.9865E~01  3.4796E~01-
M. ..  5.B090E-01 4.5328E-01 T 3.6208E-01 Ho . 5.0851E-01 " 3.8522E-01 . 2.€810E~01
Hey &t 1.9674E-01 - 2.59056-01 3.C607E-01 He T 2.3343E-0L 2.9422E-01 °~ ~ '3.4365E-01-
H2 . .0 4.2353E-04 L.09%0E~0« 1.8573€-05 ° H2 (¥ 2.5017E~04 " 3.5143E-05  [4.3982E-06.
H-. © 9.0958E-04 1.4942E-C3 1.7856E-03 ¢ H= 8.0348E-04 1.4360E~03 | 1.71241E-03
H2+ - 2.17428-03 ©3.5329€-03 2.G7596-03; - H2¢ . - 2.1095€~03 2.3943E-03 . 1.2082€-03,
HE® .7, .240394E-02 . ° 1.b511E-02 1.3883E~02 HE © T 1.91928-02 1.4569E€-02 . . 1.1971E-02+
HE+ ° .. 2.3050E-0¢ 2.4656E~03 3.8534E-03 - HE+ 4e 7T83E-04 3.4156E-03 4.7253€-03
HEe+ - 9.5569E-13 T S.l176E-08 3.9198E-06 HE++ 1.3669E-11 6.7439E-07 5.3687E-05
. oo
PL = 5.00E+04 N/SQ-M, USL = 5.20E¢04 M/SEC Pl = 5.00E+04 N/SQ-M, USL = 5.60E+04 M/SEC
XH2 = .95 T XHE = .05 XHZ = .95 XHE = .05
. . .
MOVING SHOCK STANDING SAUCK REFLECTED SHOCK MOVING SHCCK STANDING SHOCK REFLECTED SHOCK
P 2.0451E+03 1.446 LE+04 L 2039208E404 P 2.3762E403 | 1.6623E+04.. . 2.9007E¢04 -
T . Y- - Be9524E+01l  °©  1.5115E+02 2,0560E+02 , T 9.7642E+01 L.7641E402 .  2.5906E+02
RMO -~ - 9.2023E+00'" * 3.5407E+01 3.9319E+01 RHO 9.3498€+00 3.3183E+01 .  3.6562E+0l
H - 3.3805€+02 5.9041E+02 T.T443E+02 H ©3.9204E402° ¢ 6.8292E+#02 | . . 9.238lE+02
A 1.3844E401 ~ - 1.8508E+01 " 2,2603E+01 A 1.4848E+01  °  2,0TLOE+O0L . | - 2.5903E+01
S 2.6015E+C0 124 7429E400 7 17 2.869SE+00 S 2.695TE+00 (2.8346E400 . 2.9€¢59E+00,
z - 244B24E+00 2.7020E+00 T 249C34E+00 | 4 2.6026E+00 2.8398E+00 . 3.0624E+00 .,
GAME . B.6241E-01 -~ 8.387LE-01 .. 843552601 GAME ~ 8.6751E-01L © 8.5621E-01 " 844571E-01
u -t T 3.5997E+0L° 9.3425€+4G0 © L.0982Ev0L u 3.4839E+QL 1.0939€+01 L.33L1E+ 0L
. ce
SPECIES  ——==—-=o---- MOLE FRACTIONS —======o-w—s SPECIES  ~===mm=cm--s MOLE FRACTICNS 5
E- © 2.1696€-01  ° 2.8132€-01 . '3.2996E-01 E- 2.5300€-0L  ©  3.1528€E-0L T "3.6419E-01
H 5.4422E~01 4.1887E-01 L 73.2362E-01 H. - - 44 1380E-01 3.5290€-01 . T '2.5748E-01 ;
He  © - L2.1532E-01 - 2.7685E-01 - 3.2583€-01 He . 245105E-01 3.10856-01 . | 3.5943E-01 «
H2- 3.2838E-04 ©.2632E-05 8.6417E-0% H2 - 1. 86T7E-04 L.9658E-05 . 2.3078E-06
H=- 8.6190E-04 - 1.4511€-03 - ‘1.1775E-03 H- 7.3803E-04 1.4124E-03 | 1.6284E-03 -,
H2¢ - - - 2.1630€-03 .+ 2.9340E-0Q3 ' L.5760€-03 H2e 2.0173€-03 L.9276E~03 '9.4060E-04
HE 1.9807E-02 1.5511E-02 , 1.2904E-02 HE . - L.8538E~02 1. 3659€-02 1.1030€-02 :,,
HE+ - 3.34736-04 - 2.9933E-03 4.3018€-03 HE+ . 6.7191E-04 ' 3.9061E-03 $e13956~03
HE++ 3.7154E~12 C 1.94226-017 1.56$3€E-05 HE ¢+ 4o B235E-11 2.1208E-06 L.5735€-04
wog



* TABLE 1. - Continued

P " 50|tN/m2
Pl = S5.0UE+Q4 N/SQ-M, USL = 3.,80E+04 VM/SEC Pl = 5.00E+04 N/SQ-M, US1 = 6.20E+¢04 M/SEC
XH2 = .95 XHE = .05 ‘ XHZ = .95 g XHE = .05
MOVING SHOCK STANDING SHOCK  EFLECTED SHOCK MOVING SHOCK STANOING SHOCK REFLECTED SHOCK
[ SR 2.54976+03 L.T6l9E+04 3.1549E+04 [4 T 2.9115E+03 1.9356E+404 _ 3.6€55E404
T 1.0204E+02 1.9053E+02 T 2.8541lE¢02 L 4 1.1079E+02 2.1986E+02 | 3.3963E+02
RHO "~ 9.3763E+00 3.1791E+01 3.5321E+01 RHO  ° 9.3264E+00 2.8988E+01 3.3107E+01
H 4420506402 7. 2$86E +02 1.0031E+03 H 4.8029E+02 8.2686E+02 L. 1701€+03
A. . 1.5402E+01 2.1900€+01 2.7530E+01 A " 1.6647E401 2.4276E401 3.0674E+01
S 2.7424E400 2.87T49E+00 3.0C95E+00 S 2.8342E+00 2.9567E¢00 . "3.0897€+00
z - 2.6649E 40U 2.9088E+00 3.1335E+C0 4 2.7926E¢00 3.0370E +Q0 '3.2600€+00
GAME B.7241E-01 8.6538E-01 8.4742E~U1 GAME B8.8T72E-01 8.8261E-01 8. 4584E-01
u . 4.0240E401 1.1837E+01 L. 4493€+01 u 4.298TE+0L 1.3818E+01 . 1.6865E+01
SPECIES  =~==—r====—— MOLE FRACTICNS: ~======c-=w- SPECIES  ==——s---——nee MOLE FRACTIONS ========ce-e
E~ - * 2.7030E-01 3431LdE-01 3.7444€E-01 E- . 3.0336€E~01 3.5493E-01 4.0234€-01
H- 4.4010E-0L 3.2200E-01 . 2.3046€E-01 H 3.7593€-01 2.68226-01% 1.8668E-01
He . - 2.6814E-01 3.2670E-01 3.7289E-01 He . 3.0063E-01 3.5412€E-01 3.9390€-01
H2 . . 1.3632E-04 1.1018E~05 L. 2949E-06 W2 ‘64 7310E-05 3.8000E-06 4.8227€-07
H~- " 6.6922E-04 1.3770E-03 ©  1.5079E-03 H- T 5.3516E-04 1.2595€-03 1.2413€-03
H2e! L.8914E~-03 L.540LlE-Q3 1. 49C7€-04 H2e 1. 5662E-03 1.001¢€~03 5.0317E~04
HE ~ 1.7831E-02 1.2882E~02 1.0040E-02 HE L.6207E~02 L.1427E-02 1. 7154E-03
HE+ 9.3095€E-04 4.3008E-03 5+52549€-33 HE* 1.6975€6~03 4.9989E-03 6.0567E-03
HE++ L.6475E-10 6.1458E-06 3.9110€-04 HE#¢ 1. 7762E-09 3.7180E-C5 1.5614E-03
PL = 5.00E*04 N/SU-M, USLl = 6.00E+04 M/SEC Pl = 5.00E+04 N/SQ-M, USL = 6.40E+Q0% M/SEC
XH2 = .95 XHE = L 05 ’ XH2 = .95 XHE = .05
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTEC SHOCK
P 2.72B3E+03 L.8531E+04% 3.4165E+404 [ 3.0995E+03 2.0113E+04 T 3.9C24E+ 04’
T L.06T4E¢02 2.0453E402 3.1235E+02 T 1.1723€+02 2435315402 3.6697E+02
RHO G.3689E +00 3.0408E+01 3.4193E+01 RHO 9.2531E 400 2.7581E+01 3.2061E+01L
H 4o @992E+02 T.TI99E+02 1.0857E+u3 H 5.1162E+02 8.7665E402 | 1.2555E+03
A 1.6000E+01 2.3079E+01 2. 9119E401L A 1. 7349E+0L 2.599LE+OL 3.2192Ew1
) 2.7386F¢CO 2.9 1BUE+OV 3.0506E+00 $ 2.8789€+00 2.9944E+00 3.1271E+Q00
z 2.7282E4CO 2.9739E+00 3.1689E+00 z 2.8573E+GO 3.0982E+00 T 3.3169E+00
GAME 8.7908E-01 B4 7403E-01 8.4859E-01 GAME 8.93852E-01 8.9108E-01 8.5139€-01
v 4.1624E401 L. 2806E+01 1.5704E+0L u 4.4333E+01 L.4b4lEe01L t.7943E+01
SPECIES  ~=-m=m====—= MGLE FRACTIONS =—=====co--m SPECIES  —~=—e===---—- MOLE FRACTICNS ~--=—=-===--
E~ 2.8709€-01 3.4554E-01 3.S103E-01 E- 3.1898E-0L 3.7141E-01 4. 1252E-01
H 4.0746E-01 2+9413E-01 2.C708E-01 H . 3.4576E-ul 2.4419E-01 1.6889€E-01
He 2.846BE-01 3.4094E-01 3.8427€E-91 H+ . 3.1585€E~-01 3.6628E-01 4.C199€-01
H2 9.7069E-09 6.4037E-06 © TeTL14E-C, W2 4.5512E-0> 2+ 2996E-06 3.1449E-07
H- 0.0057E~0% 1.32712€-03 1.37645-03 He - 4. 7588E-04 1. 1775€-03 1.1103€E-03
H2+ * 1.7380E-03 L.2402E-03 6.C900E-04 H2¢ 1.3842E-03 8.1100E-04 4.21713E~04
HE g 1. 7038€E-02 1e2ba1E-02 B.5438E-03" * HE : 1.5283€-02 1.0722€~02 6.4174E-03
HE+ 1.2692E-03 4.6306E-03 © 5.8494E-03 - HE# T 2.2156E-03 5.3346E-03 6.C945E-03
HE++ Se4TT0E-1V 1.5761E~05 8.37C9E-J4 HE++ 5. 58 18E~UY 8.1649E~-05 2.5625€-03
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Pl =5
XH2 =

SPECIES

€~
H

He
H2
H-
H2+
HE
HE+
HE++

PL =5
XHZ =

4
T
RHO
H
A
$

z
GAME
[V

SPECIES

E~
H

H+
H2
H~
H2+
HE
HE+
HE++

«QUE+ 04 N/SQ-M,
95

POVING SHCCK
3. 291UE+03
1.2321E+02
9.1363E+00
5.4387E+02
1.8125E+01
2.9232E+0U
2.9235E+00
9.1203E-Cl
4.5648E+01

3.3421E-01
3.1642E-01
3.3062E~-01
2.9748€-05
4. 2290E-04
1.1963E-03
1.4281E-02
2.8224€-03
1.7322€-08

+00E+04 N/SQ-M,
.95

MOVING SHOCK
3.4869E+03
1.2968E+02
8.996TE+00
5.7705E+02
1.8965€401
2.9657E+0C
2.9886E+C0
9.2799E-01
4,6943E+01

3.4856E-Cl
2.8685E-01
3. 4445€E-01
1.9032E-05
*3.7884E-04
1.0168E£-03
1.3253E-02
3.4769€-03
5.1427€-06

. TABLE |, - Continued

Cpy =50 kN/m2

USL = 6.00E¢04 M/SEC

XHE = .05

STANDING SHOCK
2.UT33E+04
2.5100E+02
2.6108E401
9.267€+02
2.,0698E¢01
3.0310E+00
3.1565E+C0
8. 9968E-0L
1.5908E+01

MOLE FRACTIONS

3.8289E-01
242220€-01
3.77326-01
1.4286E-006
1.0841E-03
6.6067E-04
.1.00L5€E-02
5.65956-03
L.6528E-04

REFLECTED SHOCK
4.1216E+04
3.939CE+02
3.1057E+0L
1.3429E+03
3,3€652€401

. 3.1623E400
3.3651E+00
B.5334E-01
1.9019E+ 01

4.2158E-01
1.5346E-01
4.CBT7E~UL
2.1407€-01
9. 8d59E-04

3.5836E-04

2.1501E-03
5.5485E-03
3.7420€=32

US1l = 6.80E+J4e M/SEC"

XHE = .05

STANDING SHOCK
2.1212E+04
2.6640E+02
2.486TE+01
9. TIS4E+U2
2.7861E+01
3.0655€+00 .
3.2104€400
9.0779€-01 .
1. 6996E+01

MOLE FRACTIONS

3.931%E~-01
2.0272E-01
. 3.8702€E-01
9.1981E-07-
9.9024E-04
5.4469E-04
9.3108€-03
5.9561E-03
3.0743E-04

REFLECTED SHOCK
4.3276E+04°
- 4.2144E+02
© 3.0C36E¢0!L
L+4318E+03
3.5116E+01
3.1969E+U0
3.41688€E¢00
8.5586E-01
2.0055€+01.

4.2994£-01
1.3943E-01
4.1483E-01
1. 4815€-G17

8.7245E-04

3.0587E-04
© 3.9691E-013
506357€E-03
5.C199€E~03

Pl = 5.00E+04 N/SQ-M,

XH2 =

SPECIES

E- ...
H

H+

H2

H-
H2+
HE
HE+
HE ¢+

95

UsSl = T7.00€E+04 M/SEC

XHE = .05

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3.68526403
1.3695E¢02
.8.807LE+00
6.1111E+02
1.9907€+01
- 3.0085E +00
3.0555E+C0
9.4T08€-01
«.B196E+01

3.6265€E-01
2.6181E-01
3.5798E-01
la1684E-05
3.4083E-04

8. 4298E~-04

1.2194E-02",
441695E-03 .
1.5195€E-07

2. 1716E40Q4
2.8218E+02
2.3589€E+01
1.0293E¢03
2. 9040E+01
3.0997€+00
3.2024E¢00

9. 1603E-01

1.7990£+01

MOLE FRACTICNS

4.0273E-01
-l €473E~-0L
3.9587E-01
6.0139E-07
.d.9421E-04
T4.5030E-04
8.5632E-03
6.2227E-03
©544023E~04

4.5035E+04
4.4921E¢02
2.8926E+01
1.5219E+03
3.6580€+01
3.231CE*CO
3.4659E+00
8. 5645E-01
2.1C79E+01

4.3764E-01
1.2651E~01-
4.2040E-01
1.037«€-07
T.6147E-04
2.6123E-04
: 2.9570E-03
* 5.2035€E-02
6.2657E-03
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TABLE |. - Continued

o 100 kN/m2~

Pl = 1.00E+05 N/SQ-M,- US1l = 4.00E+03 M/SEC ) Pl = L.COE¢C5 N/SQ-M, US1 = 6.00E+03 F/SEC
XHZ = .95 XHE = .05 XH2 = .95 . XHE = .05
o MOVING SHOCK STANDING SHOCK REFLECTED SHOCK - MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P oottt 1.1127€401L 2.3180E+01 - - 5.6583E+01 P - 2.5422E+401 - 7.9860E+01 T le6214E402
) S 2.8250E+00 3.5120E+00 4.9536E+00 T 5.0966E+00 . T«0821E+00 . 9+3C4SE+00
RHO © 3.9387E+00 6.601LE+00 1.1423E¢01 RHO ' 4.9878E+00 1.1274E+01 * 1.7372E+01
H . ~ 2.8883E¢00 - 3.6144%E+00 - 541972€+00 H 5.3591E£+00 7.6990E¢00 . " l.0607€¢0Q1 .
A 1.6758€+00 - 1.8612E+00 ‘2. 1886E+00 A 2.2178E+GO 2.5834E+00 " 2.91T4E*00
S 1.0754E+00 - L+OTT79E+00 1.1015E+00 S 1.1587E+00 1.1686E+00 1.1985E+00
z - 1.0000E+00 1.0000E+00 1.0C00E¢00 4 1.0000E+00 1.0002E+00 1.0030E+00
GAME ™" 9.9406E-01 9.8632€-01 9.6694E-01 GAME 9.6509E-01 9.4221E-01 9.1195€-01
[VEE 2.3185€£¢00 ~ 1.3798E+00 1.2214E+00 U’ 3.7274E+00 1.6451E+00 1. 5020E+00
SPECIES  —==->-—-oeme- MOLE FRACTIONS —--s-—=—-=—m= SPECIES  ~==---c-—--- MULE FRACTIONS =——=ecwcve———-
[ L. 0329E-66 2.4145E~44 1.2866E-32 E- 9.5761E-31 1.2839€E-18 . S.1706E-1¢
L] 0.2120€-12 8.8884E-10 1.5342€-06 H 4. 8854E-06 3.9518E~04 6.0758E-03
He' - 3.0837€-21 6.8707E-21 1.6251E-20 He - 2.3008€E-20 .5.8525€-19 2.8363E-14
H2 " 9.50)0€-01 9.5000E-01 9.5000€E-01 H2 9.5000€E~-01 9.4961E-01 9.4408E-01
H- © 3.0075€-73 3.3127E-53 5.9516E-36 H- . 3.176T7E~34 $.2725€-21 2.1147E-15 |
H2+ i 6.0377E-20 3.6590E-20 ' 4.7209€E-20 H2+ 4.0452E-20 T.6738E-19 - 2.5458E-14
HE =~ 5.0000E-02 5.0000€-02 5.(CC0E-02 HE 5.0000E-02 4+9990E-02 4.9848E-02
HE+ *© . 2.4692E~73 3,TL59E-62 1.0544E-52 HE+ 3.6921€E-52 4.580065-41 : 1. 45526-32
HE++ 0. g. 0.- . HE++ 0. 0. 0.
Pl = 1.00E+05 N/7SQ-M, US1l = 5.COE+03 M/SEC PL = 1.00E*+05 N/SQ-Me ° USL = 7,00£¢03 M/SEC
XH2 = .95 XHE = .05 XHZ = .95 XHE = .05
. MOVING SHCCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
[ 1.7520E+01 4.6640E+01 1.0223E+02 P 3.4842E+01 1.2419E+02 2.3628E+02
T 3,.8703E+00 5.1635E+00 7.0444E+00 T - 6.4T66E+400 9.1558E+00, 1. 1412E+01
RHO 4.5267E+00 9.0310E+00 1.4510E+01 RHO 543792E+00 L.3518E¢01 2.0385E+01 .
H : 3.9997€E+00 5.4351E+00 7.6515€E+00 H 6.96TTE+CO 1.0420E+01 1.4008E+01
A 1.9491E+00 ° 2.2314E+00 ° 2.57T6E+J0 A 2.4737€E+00 2.8947E+00 3.1$83E+00
S . 1.1176E400 - 1.1237E+400 1. 1517E+00 s L1i1979E+GO i 1.2120E+00 1.2452E+00
z - 1.0000E+00 1.0000E+00 1.0002E¢00 | 4 1.0001E+00 1.0030E+00 1.0157E+00
GAME " r 9.8155€E-Cl - 9.6429E-01 9.43206E-01 GAME 9.4857E-01L 9.1208E-01 - 8.8248E-01
1] - 3.0256E4CO 1.5136E+00 1.3726E4+00 V) 4.4272E+00 1.7593E+00 1.588LE+00
SPECIES = -—=~——===—==- MOLE FRACTIONS --------=---- SPECIES  -----—=-—=mn MOLE FRACTIONS ~=-=--=------
E- - ’ 5.8546E-45 1.3627€-29 6.7444E-15 E- : 3.8196E-20 3.4450E-14 2. 1417E~-11
H - ©2.2413E-08 4.7142E-06 3.2418E-04 H B L. 80BLlE-04 5.9362E-03 3.0951E-02
He 1.1600€-20 - 1.9375€8-20 4.C66595-19 He¢ 5.2021€-20 1.9548E-14 1.3424E-11
H2 N 9. 5000€E-01 4.5000E-01 9.4968E-91 H2 '9.4982E-01 9.4421€E-01 9.1582E~01
H- L.4377E-49 8.2627E-33 X 1. §442E-20 H- 1. 0522E-22 1.1286E~-15 2.1871E-12
H2+ . 5.1860E-20 4.,4035E-20 242244E-19 H2+ 4.9734E-20 L.5990E-14 1.0180E~11
HE 5.0000E-02 5.00C0E-C2 " 4.9992E-02 HE 4.9995E-02 4.9852€E-02 4.9226E~02
HE®+ ot 1.6918E-60 ~ 5.1787E-51 2.3943E~-40 HE+ " 3.3893E~-45 . 2.4423E-33 5.71975€-27
HE++ - 0. 0. 0. HEee 0. 0. 0.
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TABLE [, - Continued

b " 100 KN/ m?

PL = 1.00E+05 N/SQ-M, USL = B3.UUE+C3 M/SEC Pl = 1.00E+Q5 N/SQ-M, US1 * 1.00E+04 M/SE
XHZ = .95 T XME = .05 XH2 = .95 . XHE = .05 .
MOVING .SHOCK  STANOING SHOCK REFLECTED SHOCK . MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
" 4.5845E401 -, 1. 8330€+02 3.27L7E402 4 7.3056E+01 . 3.6238E+02 5.8966E+02 ¢
T.9675€4C0  1.1161E+0L L.3271E+01 T 1.0798E+01 1.4664E+01L 1.6700E+01
. 5JT4TTE¢Q0 1.6174E+0L -2+ 3668E+01 RHO 6.6473E+00 2.2931E+01 3.1256E+01
[ B.B2BI9E400. .. 1.364TE+OL L.7878E+0L H 1,3328E+01 . 2.1674E+01 2.1340E+01
... -2+T190E+00 3, 16206+00 . 3.467CE*CO A 3.0993€+C0 3.6988E 400 ' 4.0606E+00
1142354E4C0 1.25%6E 400 1.2506E+00 S . 1.3072E+CO 1.3414E+00 1.3844E+00
1.00L1E+00 1.0149E+00 1.0416E+00 I 1.0178E+00 1.0767€ +00 1.1297E+00
- 9.2684E-01 8.8222E-0L 8.6555E-01 GAME 8.7403E-CL B.6649E-01 8,7400E-01
5413326400 " 1.8202E+00 1.0474E+00 v 6.5984E+00 1.5076E+40 1.1272E+00
SPECIES  ——r-r~-=--- == MOLE FRACTICNS —--====---—- . SPECIES . --~-ocoremee MOLE FRACTIONS —-~--—eeveee
E- .. - -3.758lE-16 1.3237€-11 8.5505E-10 E~ . 9.T0T2E-12 . T7.T411E-09 . 7.8223E-06
Ho 2.1B885E-03 2.9448E~-02 7.99C0E-02 . H 3.5040€-02 1.4251E-01 - .- 2.2957E-01
HE 2.27185E-16".- B.44tTE~12 5.8902E-19 He 6.9764E~12 5.7563E-09 6.1784E~08
H2 - - .. 9.4787E~01 9.212%€-C1 8.72106-01 H2 9.1584E-01 8.11056-01 T.2617€-01
H= . "3.T816E~18 © . L.0929E-12 1.5002€~1C H-, 4.6191E-13 L.6950E~09 . 2.5471E~-08
H2+ " 1.518LE-156 " S.0081E-12 4.1604€-10 H2+ 3.1927E-12 3.6799E-09 4.19106-08
HE " 4.9945E<02 | - 4.9264E-02 4.8003E-02 . HE 429124E-02 - - 4.6437E-02 . 4.4261E-02
HE® . 7 4.3745E-38 4.9226E-28. 1.8660E-23 HE*+ | 3.3611E-28 . 149767E~21 4. 2704E~1$
HE+s - 0. i 0. 2.0¢615E-82 HE®+ 0. 2.6970E-75 1.42¢5E-66
Pl = 1.00E¢05 N/SQ-M, USl = 9.00E+03 M/SEC 5 PL = 1.00E+05 N/SQ-M, US1 » L.10E+0& M/SEC
XH2 = .95 L. T XME = L05 s, XH2 = .95 XME = .05
MOVING SHGCK . STANDING SHOCK REFLECTEC SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P S 5.8550E¢01 " 2.6106E+02 . 4.421CE+02 (4 8.9336E+01 4.8876E+02 7.7491E+02
L " 9.4S0TE+00° °  1.2980E+01 1.4999E+01 . T 1.1985E+01 1.6268E+01 1.8445E+01
RHO 6.1591E400 © 1.9343E+01 2.7293E+0L RHO 7.1834E400 2.6702E+01L .- 3.5306E4+01
M "1.0943E¢01 ' L.7394E+0L 2.2302E+01 H ) 1.5967E+01 2.6460E+01 3.3047E+0L
A T 2492128460 3.4234E+00 3.7506E+00 A 3.2731E+00 3.9935E+00 4.4051E+00
S T 1.2115€+00 1.29756+400 L. 336SE+00 s 1.3433E+00 1.3863E+00 L+4334E+00
I . 7 1.0C59E¢Q0 1.0393E+00 . 1+0800E+00 I3 1.0377E+00 . 1. 1238E+00 1.189$€+00
GAME 8.9T67E-01" ' B8.6834E-01 8.6839E-01 GAME . B.6140E-0L 8.7128E-01 8.8412E-01
u’ © 5.8556E400. | 1.8620E+00 L. ICT2E+00 u 7.3538E +00 1. 9768E 00 1.8754E+00
SPECIES  —-=m====--—= MOLE FRACTIONS ~=----=-=--- SPECIES  ==------o-—- MOLE FRACTIONS ===ve-eoceoe
E~ Le6244E-13 5.7833E-10 L.C959E~08 E- 1.5488E-10 - 5.4880E-08 3.9332€-07
W . "1.1742E-02 1.6599E~02 1.4816E-01 H 7.2571E-02 2.2026E-01 3.1918E~01
Me T 7 1.0905E-13 4.0245E-10 8.1254E-CS, Me. 1.1633E-10 4.3213E-08 3.2805€-07 "
H2 - 9,3855E-01 - 8.7532E-01 B.0554E-01 H2 8.7924E-01 7.3525€~014 6.3880E-01
H- * 4.1448E-15 "8.6042E-11 2. 1513E~0$ H- 1.0944E-11 1.5808E-08 . 1.5¢79E-07
H2¢ 7 5.1536E-l4  2.6192E-10 . 5.5851€-09 H2+ 4.9496E-11 2.1475E-C8 2.2006E-017
HE T .4.9706E-02 4. 8085E-02 4.6296E-02 HE 4.8186E-0¢ 4.4493E-02 4.2021E-02
ME+ - -1.8814E-32 6.1529E-24 T 4.9840E~21 HE+ 1.0822€-25 1.6496E~19 1.7121E-17

HEe#s - 0 ) 3.9493E-85 6.4957E-T4 HE# e 1.6527¢€-39 4.42081E-68 1.43756-6C
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TABLE I, - Continued

p, =100 KN/ m2

PL = 1.00E+05 N/SQ-My  USL = 1.20E+04 M/SEC PL = L.OOE+0S N/SQ-Ms  USL = L.40E+04 M/SEC
XH2 = .95 XHE = .05 XHZ = .95 XHE = .05
MOVING SHOCK STANDING SHOCK REFLECTEC SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
° 1.0736E+02 6.4093E+02 9.9900E+02 P 1.4815€+02 1.0092E+03 1.5556E403
T 1.3054€E+01 1. 7906E ¢01 2.,0276E+01 T 1.4981E401 2.1229€+01 2.4371€+01
RHO 7.7257E+00 3.0345E+401 3.9116E+01 RHO 8.7044E+00 3.6235E+01 ©.4880E+01
H 1.8861E+01 3.174TE+0L 3.9416E+01 H 2.539TE+01 4+3651E+01 5.4121€+01
A 3.4501E+00 4.3116E+00 4.T885E400 A 3.8230E+00 5.0234E+00 5.6538E *00
s 1.3801E+00 1.4324E+00 1.483BE+00 s 1.4566E +00 1.5262E+00 1.5869E+00
z 1.0646E+00 1. 1796E +00 1.2596E+00 3 1.1361E+00 1.3120E+00 1.4222E+00
GAME 8.5655€-01 8.8014E-01 8.9781E-01 GAME 8.58756-01 9.0603E-01 9.3532E-01
v 8.L162E+00 2.0648E+00 1.9961E+00 u 9.624TE+00 2.3154E+00 2.32226+00
SPECIES  ~=--mo-oooee MOLE FRACTIONS .=---==-=—=n- SPECIES  ——=---—--—-—o MOLE FRACTIONS -=-—emmmemem
E- - 1. 2066E-09 2.6591E-07 1.5685€-06 E- 2.2325E-08 3.13436-06 1.6234E-05
H 1.2128€-01 3.0450E-0L 4.1218E-01 H 2.3957€-01 4.7562€-01 5.9370E-01 -
He 9.4000E~10 2.2013E-07 1.37C1E-06 He 1.8451E-08 2.8110E-C6 1.5162E-05
H2 8.3175€-01 6.5311E-01 5.4812E-01 H2 7.1642E-01 +.8626€-01 3.7110E-01
H- L.1361E-10 9.3262E-08 7.C360E-07 H- 3.0538E-09 1.3719E-06 8.10526-06
H2e 3.8018E-10 1.3904E-07 9.0193E-97 H2+ 6.9286E-09 1.6992E-06 9. 1775E-06
HE 4.6968E-02 4.238BE-02 3.5655€-02 HE 4.4011E-02 3.8109€-02 3.5156E-02
HE + 9.9571E-24 6.0828E-13 4. 1844E-16 HE+ 6.5489E-21 1.8334E-15 9.6090E-14
HE++ 7.2143€-83 2.7361E-62 2.4813E-55 HE++ L.0794E-73 6.5326E-53 1.5299E~46
Pl = 1.00E+05 N/S3-My  USL = 1.30E+Cé M/SEC PL = 1.00E+05 N/SQ-M, USL = L.S0E04 M/SEC
XH2 = .95 XHE = .05 XH2 = .95 XHE = .05
MOVING SHCCK STANDING SHOCK REFLECTEC SHOCK MOVING ShOCK STANDING SHOCK REFLECTED SHOCK
P 1.2695€+02 8. 14B2E+02 1.2589€+03 P 1. 7090E +02 1.2209€+03 1.8856E403
T 1.4042E 0L 1.9539E¢01 2.2226E+01 T 1.5892E +01 2.3009E+01 2.6782E+01
RHO B.2374E 400 3.3560E+01 4.2353E+0L RHO 9.1166E +00 . 3.8272E+01 4.6575€+01
H 2.2004E+01 3. 74756401 4.6417E+01 H 2.9039E+01 5.0258E +01 6.2490E+01
A 3.6324E+CO 4.6534E400 5.2143E+00 A 4.0223E+00 5.4254E +00 6.2336E+00
s L.4179E+00 1.479CE+00 1. 5349E+0G0 s 1.4962E +00 "1.5736E+00 1.6388E+00
z 1.0976E4+00 L.2%2TE+00 1.3373E+00 2 1.1795E+00 1.3865E+0C 1.5116E+00
GAME 8.5627E-01 8.9184E-01 9.1476E-01 GAME 8.6310E-01L 9.2269E-01 9.5581E-01
u 3.8723E400 2.1793E+00 2.1417E403 v 1.0372E+01 2.4749E+00 2.5239€+00
1]
SPECIES  ——==mm——mma- MCLE FRACTIONS -----------= SPECIES  ——=--==mmme- MOLE FRACTIONS —-==-====nn-
E- 5.99 10E-0Y 9.94326-07 5.3C96E-06 E- 6.8216E~08 8. 7811E-06 4.6328E-05
H 1. 1783E-01 3.905+E-01 5.0444E-01 H 3.0439E-01 5.5746E-01 6.7677€-01
He 4.8152€-09 8.59156-07 4.81E3E-06 He S. 1803E-03 8.0900E-06 4.4164E-05
H2 7.7661E-01 3.6922€-01 4.5816E-01 H2 6.5322E-01 4. 0645E-01 2.5002E-01
[ 6.9742E-10 3.9921E-07 2.57417E-06 H- 1.0555€-08 4.0031E-06 2.2673E-05
M2+ 1.8733£-09 5.3438€-07 3.C680E-J¢ H2e 2.0908E-08 4. 6882E- 06 2.48376-05
HE 4.5554E-02 4.0236E~C2 3.7389E-02 HE 4.2390E-02 3.6003E-02 3.3077€-02
HE* 3.4235E-22 1.2633E-16 7.1257E-15 HE+ 7. 9453E-20 2.0019E-14 1.1119€E-12

HE++ 2.5735€-71 +45510€-58 1.1791E-50 HE ¢+ 1.7963E-69 5.3114E-49 1.5384E-42



\ TABLE 1. - Continued

( p, = 100 kN/ m2

\ Pl = 1.00€+05 N/SQ-M, USL = 1.60E+04 M/SEC . Pl = 1.00E+05 N/SQ-M, USL = 1.80E+04 M/SEC
XH2 = .95 X4E = .05 XH2 = .95 XHE = .05
\ - .
' MOVING SHOCK STANDING SHOCK REFLECTEC SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
4 1.9518€+02 1.4460E+03 2.2500E¢03 4 2.4829E+¢02 1.9175E+403, 3.UTT70E+03
T L.6794E+ 0L 2.4923E4+01 2.9618E+01 T 1.8624E+01 2.9396E+01 3474238401
RHO 9.4684E+00 3.9615E+01 4.T7375E+0Q1 RHO 9.9825E+30 4.0186E¢0L 4.6397E4+01
H 3.2931E+01 5.7283E+01 T.1€5TE+01 H 4.1459E+01 7.2515€+01 9.2649E+01
A 4.2321E¢00 5.8637E+00 6.8531E+00 A 4.6892E¢00 6.8718E+00 8.3478E+CO
S 1.5366E+00 1.6207€¢00 1.6S07€E+20 S 1.6193E+00 L. 7130E+00 1.7920E+00
I3 1.2215E+CO 1.4645E+00 1.6034E+00 I 1.3355E400 1.6232E¢00 L. 1721E¢00
GAME 8.683TE~QL - 9,4199E-01 9,88$56~01 GAME 8.8407E~-01 9.8964E-01 1.05Q04E¢00
[V 1.1113E¢Q1 2.6604E+00 2.7T735E+00 v L.2580€+01 3.1280E+CC 3.437CE+00
SPECIES m——mmmmee e MOLE FRACTICNS ——=~—m-=cmee SPECIES -——--—=--—=- MOLE FRACTICNS =-~-mece-mee-
E- 1.8117€E~07 2.2620E-035 1.2901E-04 E- 9.7249€-07 1.3063E-04% - 1.0117E-03
H 3.70045~01 6.3430€-01 T.5223E-01 H 5+0243E-01 1.6745€E-01 ’ 8.6808E-01
He 1.57064E~07 2.1323€E-05 1.2448E-04 He 8. TT45E-07 1.2634E~-04 9.7690E-04
H2 . 5.8862E~01 3.3149E-01 2.1621E-01 H2 4.6013E-01 2.0138€-01 1.0102E-01
H- 3.0784E~08 1.0330E-05 5.E658E-05 H- 1. 8562E-07 2.3043E-05 3.2916E-04
H2+ 5.4919E~08 1.1627E-05 6.3229€-05 H2+¢ . 2.8066E-07 5.7339E-05 3.6455E-04
HE 4.07134E~02 3.4141E-02 3.1183E-02 HE 3.7439€E~-0¢ 3.0803E-02 2.8215E~02
HE+ 7.0618E~19 1.8032E-13 1.2114€-11 HE+ 3.2307e~17 1.0703E-11 1+4B84E~09
HE++ 3 3.1251c~606 1.3169E-45 1.2457€-38 HE++ %.6108E-60 8.8002E-39 8.2916E-31
PL = 1.00E+05 N/SQ-M, US1 = 1.70E+C4 M/SEC PL = 1.00€E+05 N/SQ-M, USLl = 1.90E+04 M/SEC
XH2 = .95 XHE = .05 XH2 = .95 XHE = ,05
MOVING SHCCK STANDING SHOCK REFLECTEC SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 2.21026+02 1. 68G9E+03 2+6486E+03 P 2.7692E+02 2.1511E+03 3.5308E+03
T L.T700E+01 2.T031€E+01 3.3C85E+01 T 1.9581€+01 3.2111E+01 4.2 745€E+01
RHO 9. 758 7E+00 4.0262E+01 4.T295E+01 RHO L.0140€+01 3.9460£+01 4.5C24E+01
H 3.7072E491 6.4721E¢01 8. 1654€E+01 H 4.6C91€+01 8.0640E+01 1.0456E+02
A 4.4539E+CO 6.3448E+00 1.5644E+00 A 4.9399E£+00 7.4469E+00 9. 10206400
S 1.5717E+Q0 1.6674E+00 le T420E+Q0 S 1.6613E+00 1. 7573E+00 1.8398E+00
Z 1.2796E+00 1.5444E+0Q 1.6927E+00 2 1.3947E+00 1.6977E+00 1.8346E+00
GAME 8.7587E~C1L 9.6429E-01 1.0218€+00 GAME 8.9355€-01 1.0173€+00 * 1. 0564E+C0
u 1.1852E+01 2.8756E+00 3.0747E+00 u 1.3268E+01 3.4139E¢00 ' 3.8627E+00
SPECIES  ~-===--eo--- MOLE FRACTICNS —--—----—e—n . SPECIES  ===--cowme=- MOLE FRACTIONS ~--=v=e-—=e-
E- 4.3541E~07 5.5309E-05 3.6028E-04 E~- 2.0573E-06 3.0287E~04 2.7357E-03
H 4. 3702E~01 7.0482€E-01 8.1724E-01 H 5.6603E~01 8.2089€E-01 9.0108E-01
He 3.8538E~07 5.2968E-05 3.4897E-04 He+ 1.8889E-06 2.9421E-04 .. 2.6L89E-03
H2 5.2391E~01 2.6264E-01 1.5221€-01% H2 3.9812€-01 1.4883€E-01 6. 4806E-02
H- 7.92956~08 2.4316E-05 ls 4340E-04 H- 4.0329E-07 L.0883E-04 6.9108E-04
H2+ 1.2932€E~07 2.6657E-05 le5472E~04 H2+ 5.7166E-07 1.1750E-04 8.0785E~04
HE 3.9075€-~02 3.23715E-02 249539€E-02 HE 3.5849E-02 2.9452E-02 - 2.1253E-02
HE ¢ 5.1194E~18 le4451E-12 1.3342E-~1C HE+ 1.8069E-16 7.5616E-11 . 1.5278E-08
HE++ 5.6822E~63 3.2543E-92 l.1240E-34 HE++ 7.1373E-57 1.2361E-35 4.1525€-21
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Pl =
XH2 =

«95°

MOVING SHOCK
3.0701E+02°
. 2.0590E+01
. 1+0235E+01
" 5.0970E+01
.5.2091E+00
4+T7036E+00
., 1e4569E+00
9.0458E-01
TNs40L1EsOL"

4.1978E-06
"T6.2711E~01
3.9135E-00
13.3850E<04
[8.2890E-07

J"3.4321E-02
HE+ . ... T(9.3725E-16
. "3.5410E-54

Pl = 1.COE+C5 'N/Su-M,

XHZ2 = .95

MOVING SHCCK
T 333848E402
{.2.1675E+0L

. 5.6095€+01

" 545002E¢00
1.7459E+00
1:5212€+00

1.6T16E401

|8.3856E-06
6. 8521E-01
<2.8190E-01L
1.6345E~06
2.0870E~v6
3. 2869E-02

v 11.46T4E=51

172,

1.00E+05 N/SQ-M,

-~ MOLE FRACTICNS

T lellLlE-06

9.17526-01°

7.9331€-06

4 6733E-15 ,.°

TABLE |. - Continued

US1l = 2.00E+Q4 M/SEC

XHE = 05

STANOING SHOCK
.2.3770E+03
3.5288€+01
3.8185€401
8.909SE+01

" B.0609E+I0
*1.7998E +00
1.7640E+00
1.0439E+00
"3.7460E+00

6.9529E-04 _
8.6392E-01
 6.7535E-04
1.0592E-01
2.1152E-04
2.3146E-04
2.8345€~02
5.2266E-10
1. 5699E-32

REFLECTED SHOCK
3.9535€6+03
4.85T6E+01
%.3765E¢04
1.1706E+02
9.6725E+00
1.8E41E+Q0
1.8785E+00
1.0253E+00
4.2708E+00

6.3882E-03
9.1524E-01
6.0616E-03
4.2892E-02
. 1.2382€-03
1.5647€-03
2.66117E-02
C 1.1242€-07
5.8831E-2¢

USL = 2.10E+Q4 F/SEC '

XAE = .05

STANDING SHOCK

2.5873E+03
" 3.8948E+01
3.653>E+01
9.78242901
866 T0E +00
1.8401LE+CO
L 1.8183E+00
1. 060 7E+00
4.1300€E+20

MOLE FRACT ICNS

L.5481E=03
8.9507E-04
1.4990€E-03
. T.3570€E-02
. 3.8402E-04
4.3310€E-0¢
2. 1499E-02
3.3687E-G9 .
L.4496E-29

REFLECTED SHOCK

4.4%22E403
5.4C5/E+01
4.3043E+01
1.2972€+02
1.0049E+01
1.9236E+00
. 1.9C9I1E+00
9.7839E-0L
4.6CL12E+00

L.1657€E-02

9.1526E-01 "

1.13C6E-02
3.C850E-02
1.8542E-03
_ 2.5447€-03
~ 2.6189€E-02
5.C337E-01
"1.3304€-21

py =100 kN/m?

Pl =1
XH2 =

.
GAME
v

SPECIES

E-
H
He
H2
H-
H2+
HE
HE+
HE++

PL = 1
XH2 =

rMUNDPT DD

GAME

SPECIES
E-

"H

He

M2

NL

H2+

HE
ME+. -
HE++

. 1.6526E+00

-00E+05 N/SQ-M,
.95

US1 = 2,20E+04 M/SEC,

XHE = .05

MOVING SHOCK_ STANDING SHOCK = REFLECTED SHOCK

3.7126E+02°
- 242868E+01
1.0231E+01°
" 6.1464E001
5.8186E ¢00
1.7879E+00 .
1.586HE+00
9,3298E-01
L1.5412E+01

1.6633E-05

1.3959E-01 "

1.59326-05"
2.2886E-01
T 3. 1314E~5S
3.83208+06
3.150%8-02
2.3059E<14 7
4i1469E—49 .

-00E*05 N/SQ-M,
.95

MOVING SHOCK
«.0528E+02
L2.4212E+01 .
1.0129€+01
6.T074E+01
6.1715€¢00 .
1.8296E+00

.

9.5188E-01 .
L. 6096E+01

3.3294E-05 .
7.8967€-01
3.2236E-05
1-8300E-01
5.9006E-06
6.9593E-06
3.0256E-02
1.1821E-13
2.5906E-46

2.7832E+03
4.3090E+01
3.4720E+01
1. 0684E +02
9.2071E+00:
,1.8787E +00

1.8604E¢00

. 1.057SE+00 |
4+ 5340E¢00

- MOLE FRACTIONS .

3.2824E-03
. Qeid57E-01
3.1642E-03
5.0697€-02 .
6.4663E-04
T.6478E-04

2.6876€-02.
1.9425€-08

8.5002€-27

. 4.8669E+03
7 5.8997E+0)-
_%<2652E401,
1.4250€402 .
" 1.0336E+01
1.9606E+00 -
1.9341E400
9.3630E-01
4+ 8634E+00

1.9095€-02.
9.0740€E~-01.
1.7911E-02
2.3674E-02
2.4418E-03
3.6243E-03
2.5850E-02
1.5462E-06
7.5162E-20

USLl = 2.30E¢Q4 M/SEC

!NE = .05

2.9643E403
4.T417€+01
3.3047E+01
1e1617E+02,
9.6228E+00
1.9151E+00
. 1.8917E+00
. 1.0323E+00
4.9340E+00

_STANDING SHOCK REFLECTED SHOCK

5.2551E+03
6.3344E¢01
4. 240SE+01
. 1.5532E402
1.0588E+01.
1.9558E+00
©1.9564E+00
9.0458E-01
5.0585E400

MOLE FRACTIONS sm=w=——-i=o-

6.2949E:03
9.2311€-01
5.0431E:03
3.5896E-02

9.85226-04 .

1.2370€-03
2.64326-02
3.9047E-0d -
2.0842E-24

 2.6912E-02
8.9560E-01
2.5226€-02

. 1.9021E-02 -
2.9402€-02
%.6821E-03
2.5554E-02
3.6180E-06
1. 6039E-18



TABLE 1. - Continued

N - 100 kN/ m?

Pl = 1.00E¢C5 N/SQ-My  USL = 2.40E¢C4’'M/SEC : PL = 1.COE+05 N/5Q-Ms  US1 = 2.60E+04 M/SEC N
XH2 = .95 XHE = ,0S XH2 = .95 X4E = .05
: MOVING 'SHCCK  STANDING SHOCK REFLECTED SHOCK X "MOVING SHOCK , STANDING SHUCK REFLECTED SHUCK
[ 4.4042E+02 . 3.14026¢03 5. 9$36E+03 4 © B.I3LTE$02 | 3.4442E+03° . 60623E+03
T 2.5773€+0L . 5. 1748E+0L 6.7187E4+01 T .. 249925640l . ' 5.9520E¢01. ' 7.3828E+0l
RHO . 9:9547E+00 3.1660E401 = 4421C05E+01° RHO . 9.3793E+00. °  2.9547E¢0L |, %.0820E+01
H ,. 1.2921E+01 1.2592E402 ~ ° 1.6812E+02 . Hoto ,8.529BE+0L 1,4652E+02 .7 1.9387E¢02
A - 6. 5691E+00 9. 9369E+00 1.0822€+01 A CTe5362E+400 . ' 1.0412E+0) . T Le12¢5E+01
S T1.8704E400 . . '1.9503E+00 . 2.0258E+04 : S/, *. 7 1.94BlE+00°  2.0173E+00 .. 2.0970E+00°
R © LeTI66E+00 = | l.9167E+00 1e9773E+0u C 4 . 1.8284E¢00 . 1.9584E+C0 T 2.0182E+¢00 |
GAME 9.7538E-01, . "9.9555E-01 8.8153E-01 GAME '~ 1.,03B0E+C0 " ° 9.2997E-01 .* 8e5168E-01
U=-" " l.eT6bE+0L " 5.2632e400 2. 1904E+00 [V L.8039E¢01 " 5.7197E+00 T ' 5.3685E¢00
. . 1 . . . N oo
SPECIES  ——-t=—ocoem- MOLE FRACTIONS —====--w--l= L © SPECIES  —--—m--nd ‘-== MOLE FRACTIONS ==-=-=cocoee
£~ 1. 6.8249E-05 1.0852E-02" 3.51738-02 ' e- 3.2504E-04 ~ ° 2.3646E-C2. | ' 5.20626-02 :
He 8.3468E-01 | 9.23C6E-01 ', B.8200E-01" H.-7 7 "9,0511E-01 _  '9.0684E-01 ‘' . B8.5245€E-01, N
He - 6.60664E~05 1.03846-02 ' .3.2850€-02 He . - 0 T3,20108E-06 © 2.2556E-02° Y ' 4.B660€-02
H2 1.3003E-01 2.64128-02 1.5711E-02 H2 6.6811E-02 1.6180E-02. - " 1.10726-02
H- L.1051E-05 L.3695E-03 . ", ".3.33C7€-03 H= ' . . 3.9149E-05 T 2.0804E-03 . ‘" 3.8015E-03 N
H2e . 1.2636€-05 . [.4369€-03 T 5.6471E-03 7 H2+ T 4.3110€-05" 3.1680€-C3 . . [7.18426-03 .
HE 2.9128£-02 ' 2.6087€-02 © ° 2.5280E-02° HE ©'2.T36TE=02. T 245529E-02 7 TT' 2.47556-02 ‘
HE+ " 6.4438E-13 3.2069E-07 7.04126-06 HE+ . 2.6450E=11 7" 2,0524E<06 ' 1.5349E-05 :
HE ¢ ¢ 1.4075€-43 2.0914E-22 1.74228-11" HE++ 1.2213E-37 {.6028E~19 '  6.2888E-16
- p
PL = L.00E+CS5'N/SQ-Ms = USL = 2.50E+04 M/SEC PL = 1.00E+05 N/SQ-My;  USL = 2.70E+C4 M/SEC ) -
XH2 = .95 . XHE = .05 . : XH2 = .95 XHE = .05 . ‘
. : P
g
MOVING SHCCK STANDING SHUCK “REFLECTED SHOCK _MOVING SHOCK STANDING SHGCK REFLECTEC SHOCK A
P 4.T7€6538402 ° 3.3031E¢03 5.8746E403 P 0 7 5.5057E+02 3.5673E903. | 6.2290E+03. v,
L 2.7642E+01 - 5.5788E+01 © 7.0664E+01L T 3.2717€+01 L 6.295TE+0L- . T.6T14E+01 -
RHO 9.7054E400 . 3.0549E+01 L441613E+01 " RHO 9.0000E+00 2.8639E+01 3.9794E¢01
H 7.9001E+04 1.3601E+02 - 1. 31CQE+ 02 . H S 9.1818E+01 . 1.5732E+02. 2.0684E+02"
Ao *7.0228E+00 1.0187E+0L . 1.1047E+01 A 8.0861E+00 1.0626E+01 . 1.1479€+01
S 1.9100E+00 1.9839€+00 2.0635E+00 s 1.9841E+00 2.0504€ +00 1 2+1307E+00
[ 1.7763E +00 1.9381E+00 1.9978E+00" z : 1.8698E400 , * 1.9784E+Q0 ."'2-0389E+0Q
GAME- '~ 1.0045€+C0 - 9.5962E-01 B.6445E-01 - ) GAME ' 1.06B88E+00 U 9.06486-01 . 8.4186E~0L
U-7 ° T 1.T418E¢0L - 5.5283E+00 T 5.2891E¢CO . y "1.8639E¢01 " °  5.9510E+00 7 5.4326E¢00
SPECIES  ~-=—=<===-e- " MOLE FRACTIONS —====-=-<oec . SPECIES  —-—-o-==e-—- MOLE FRACTICNS —--=iwm-moem :
E~ ' L.4551E-04 < l.6714E-02 ' 4.2575E-C2° €~ © 1.5119€-04 3.4356E~02 ° - 6.0064E-02 -
H 8. 7360E-01L 9.1694E-01 | B.6T45€-01 H, '9.2805€-ul 8.9413E~01 °  ° 8.37C4E-0L
Hy 1.4309E-04 1.5961E-02 4. 0689E-02 . He - 7.4374E-04 2.9903E-02 ' 5.6803E-02
H2 9. T918E-02 - 2.034BE-02 © 1.3151€-02 H2 443563E-02 1.3170E-02 - .9.3359E-03
H~ 2.0757E-05 - Lo 144 7€-03 ° 3.6170E-03 H- 7.3300€-05 T 2.361TE=03 - 3.90126-03 ,
H2+ 2.317TSE-05- 2.49176E-03 6.4911E-02 H2¢ " . 8.0752E~05 .  3.8101E-03 7.7333E-03
HE : 2.8149E-02 2.5T97E~02 245015€=-02 HE 2.6741E-02 © °  2.5268E-02 ' 2+4494E-02
HE+ * 3.8857€E~12 d.93856-07 . . - 1.2190E-05 HE+ 1.9616E-10 4.0715€-06 © 1 '2+8949E-05
HEes 1.0022€-40 ™ B.c425€-21 L.2z64€-16 HE++ L. T695€-34 ° ‘1.8362E-18 2. 5948E-15
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TABLE 1. - Continued

p, 100 KN/ m?

Pl = 1.00E+QY% N/SU-M, USL.-= 2.80E+C4 M/SEC - PL = 1.00E+Q5 N/SQ-M, USL = 3.00€+04 M/SEC

XHZ = .95 - XHE = .05 XH2 = .95 3 XME = .05
© MOVING SHGCK STANDING SHOCK REFLECTEC SHOCK : .. MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P . - 5.8871E+02: 3.6795E+03 6.3386E+03 ‘p 6.6893E+02 3.9580E+03 6.6248E403
T 3.5993E¢01 . 6.6140E¢01 1.9565E+01 T 4.3186E+01 7.2088E+01 - 8.5041E+01
RHO 8.6096E +00 24 T837E+01 3.8676E+0L RHO 7.9950€ 400 2.6926€+01 3.7C59E+01
H o, 9.8553E+01 . - 1.6845E+02 © 241995€+02 H 1.1275€¢02 1.9206E+02 2.4741E+02
A 8.6058E+00 1.0836E+01 1.1692E+01 A 9.3519E+00 1.1257E+01 1.2123E+01L
s 2.0178E+00 , - . 2.0832E+00 .. 2.1642E+00 s 2.0785E400 2.1465E+00 2.2292E+00
T © 1.8998E+00  1.9985£+00 2.0598E+00 2 1.9374E+00 2.0392E+00 2.1021E+00
GAME ~ 1.0831E+00 . 8.8827E-01 8.3411E-01 GAME 1.0453E+00 8.6206E-01 8.22C9€-01
V. 7 1.9221E¢01 - ' 5.9387E+00 . 5+4879E+00 : v 2.038BE+C1 6. 0388E+00 5.5555€400
SPECIES  ——c-om——o-e- MOLE FRACTICNS ==~—immmoom- SPECIES  —-w==-vtm-o~ MOLE FRACTIONS —-—-cmcceeaoo
E-’ 1.7133€-03 - 3.9588E-02 . 6.5347E-02 E~ 6.8352E-03 5. 7033E-02 8.6820€-02
H 9.4199€-01 8,7913E-01 8.2132E-01 H 9.4693E-01 8.4717€-01 7.89156-01
He L 1.6973€-03 | 3.1765€-02 - 6.5085E-02 - . H+ 6. 7634E-03 5.4453E-02 8.1856E-02
HZ . . 2. 7999E-02 . 1,0913E-02 . 7.8833E-03 . H2 1.2928E-02 T.8299€-03 5.6844E-03
M- T, 1.3183€-04 - . 2.5868E-03 3.5357E~03 H- . 3.3271E-04 2.9184E-03 3.9069€~03
H2¢ L. 1 4TE9E~0¢ 4.4026E-03 8.1567€E-03 H2+ 4.0446E-04 5.4758E-03 8. 7927€-03
HE "7 2.6319E-02 - | 2.5011E-02 2.4233E-02 HE 2.5808E-02 2.4501E-02 2.3708E~02
HE¢ = 1+ 1.4160E-09 7.2397€-06 4:1468€-05 HE+ 3.9357E-08 1.6558E-05 7.8453E~05
HE#s+ 2.3501€6-31 L.41656~17 9.1333E-15 HE++ 3.8369E-26 4.0064E-16 8.55E67E~14
PlL = 1.00E+05 N/5SQ-M, US1 = 2.90E+04 M/SEC .PL = 1.00E¢Q5 N/7SQ-M, USL = 3.20E+Q04 M/SEC
XH2 = .95 XHE = .05 | XHZ = .95 : XHE = .05
TMOVING SHOCK  STANDING SHOCK REFLECTED SHOCK ' MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
[ . 6.2800E¢02 3.8U31E+03 . 6.4571E+03 . P 7.5698E¢02 %.3863E+03 T.1713E¢03
B T 3.9967E401 6.9164E401 d.22SHE+OL T 4.9916E+01 7.7874E+0L 9.0916E+01
RHO B.2626E¢00 | 2.TE53E+0L 3.7T04E+01 RHO - - 7.T7067E+00 2.T086E+01 3.67€¢56+01
H "1.0653€402 . 1.8U02E+02 2. 3340E+02 H 1.2820E+402 = 2.1799E+02 2.111CE+02
A " 9.0302E¢00 . 1.1046E+0Ll, . 1.1506E+01 A 9.8257E+CO 1.1691E+01 1.2586E+01
S 2.0492E+C0 . 2.1L52E+00. . . 2.1972E+00 S 2.1326E 00 2.2066E ¢00 2.2923E+00
. 1.9209E+00, . 2.U18dE+00 . 2.08CSE*0D l 1.9678E+CO 2.0805E+00 . 2414355E%00
"1.0729E400  B.7382E-01 .d.2T68E-01 - GAME" ' 9.8291E-ul 8.4365E-01 8. 1215€-01
1.9799E+01 5.9c74E+00 - - 5.54C7E+00 U - 2.1634Ee01L 6.144dE+00 5.7252E+00
SPECIES  =m-=mmmmmee—- MULE FRACTIONS =-=~-=c--c-e- ' . SPECIES ‘=m—cme———eeo MOLE FRACTICNS —=m=--me——ao
€- . 3.6240€-03 4. 8L97E-02 7. 81CLE-Q2 : €- 1. 1344E-02 7.5051€-02 1.0453E-01
H 9.4 778E-01 8.06413€-01 8.05¢29€E-U1 # 9.3120€-01 8.13756-01 7.56CCE-01
He ' 3.5880E-03 4. 55S8E-02 7.3477€6-02 He 1.7138E-02 7.1636€-02 9.8917E-02
H2 ’ 1.5502E-02 9.t828E-03 - 6.61626-03 H2 7.5109E-03 5.8621€-03 4.1244E-03
H- . 2.1954E-04 2. 1691E-03 3.63C96-03 H- 5.9551€-04 3.1470€-03 3.8225€6~03
H2e © 2.549BE-04 4.9564E-03 8.49756-03 H2e 8. 00064&~ 0« 6.47131E-03 9.2987€-03
HE - 2.€029E-02 ° 2.4156E-02 2.3970E-02 HE 2.5409E-02 2.3993E-02 2.3164E-02
HE+ 8.5499E-09 T 1. 192%E-05 S. 1668€-05 HE 3.7746€-07 4.0124E-05 1.4106E-04

HE+ ¢ 1.5604E-28 . 8.3233E-1L7 2.8981lE-L4 HE++ 1.3121E-22 6.29612-15 6.9006E~-13
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TABLE !. - Continued

p, = 100 KN/

. i
PL = 1.00E+C5 N/SQ~M, US1l = 3.40E+04 M/SEC Pl = 1.00E+Q5 N/SQ-M, USL = 3.30E+04 M/SEC
XH2Z = .95 KHE = .05 ’ XH2 = .95 XHE = .05
MOVING SHCCK STANDING SHCCK REFLECTED SHUCK ‘ MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

4 8.5358€+02 4.9800E+03 7.9835€¢03 ) 4 1.0704E¢03 6.5501E+03 T 1.0237E+04
T 5.5735E+01 8.3737€+01 9.7349E+01 . T 6.5426E 401 9.6C94E+01 D lel257€+02
RHA 7.65326400 2.8022E+Q1 . 3.7452E+4L RHOQ 1.8744E+00 3.0877€+01 ' 3.9826E¢01
H l.4434E+02 2.4641E402 3.1118E¢02 H 1.8022E+02 3.1010E+02 L 3.8157€+02
A 1.0229E+C1 1.2143E401 1.3088E+01 A 1.0998E+01 - 1.31017€+01 s 1a4246E401L
S 2.1830E+CO 2.2047E+00 2.3537€+00 S 2.,2791E+00 " 2.3780E+00 © 2441528400
4 2.0011E+00 2.1224E4+00 2.1897€+00 I3 2.0777€+C0O 2.2076E+00 . . 242834E¢00
GAME 9.3817E-01 8.2566E-01 . 8.0355g-01 -GAME 8.4982E-0CL 8.0979€-01 " 1.8959€-01
u- 2.2963E4+01 6.2648E400 5.8886E+00 u T 2.5772E¢01 - 6435710E+00 | 6.3481E400
SPECIES ———m——————— MOLE FRACTICNS ==--=—====-- SPECIES  ---mo-weeo- MOLE FRACTIONS -~<-—-cc-w-- L.
[ 3 3.1935€-02 9.3049€-02 1.2206E-01 E~ 6.0619E-02 T 1.2774E-0L ! 1.56890E-31
H 9.0431E-01 7.1938E-01 7.2294E-01 H " Be3722E-01 T.1302E-01 ‘. &.S57L3E-01
He 3.1525€-02 8.8896E-02 1.1588E~-01 He . 6. 5686E-02 l.ZZéSE-Ol © l.5007€-40l
H2 5.1333E-03 4.4617€-03 2,9687E~03 H2 2.9964E-03 - 2+5355€E-03 © 1a3B72E-03
H- 8.5209E-04 3.2862E-03 3,€514E-03 M= . L. 2474E-03 3.2793€E-03 i 3.3245€-03
HZ+ 1.2569E-03 7+3614E-03 9.6282E-03 © o H2e 2.1691E-03 8.5236E-03 ;. 9+3999E-03
HE 2.4984E-02 2+ 3480E-02 2.2591€-02 HE 2.4053E-02 2.2408E-02 . 241243E-02"
HE + 1.7211€E-u6 71.9133€~05 2.4381E-04 HE+ 1.1829€-05 2.4156E-0% 1 6.5450E~04
HE ++ 3.0951E-40 6.9249E-14 5.0217€-12 . HEe¢e+ 3.2495E-17 T 4.2299€E-12 I e 1866E-10

PL = 1.00E+05 N/5Q-M, USL = 3.60E+04 M/SEC : Pl = L.00E+Q5 N/5Q-M, USL = 4,00E+04 M/SEC

XH2 = .95 XHE = .05 XH2 = .95 . XHE = .05

MOVING SHCCK STANUING SHOCK REFLECTED SHUCK . MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 9.582%E+02 5.71L12E+03 Y.0155E+03 . P "Lelu93E¢03 . 7.4808E+03° T 1e1€33E¢04
T 0.0827E+01 8.9797E+01 1.0446E¢02 T 6.9706E+01 . 1. 0ZBHE+V2 < 1.2179E¢02
RHO | 7.7298E¢00 2.9379E+01 3.8615E401 RHO - "8.0539E+00 3.2286E401 - 4.0927E+0L
H 1.6175€+02 2.T72LE+¢02 3.4182E+02 H " 1.9972E¢02 3.4494E402 " 44305SE+02
[} 1.0617E+01 L.2615E+01 L43633E+01 A 1.1376E¢01 l.SéJ’EOPl *1.4930E¢01
S . 2+2315E4C0 243219E+00 2.414C0E+0Q0 S 2.3263E+00 2.4341€E+00 .. 2e5351E+00
H4 ' 2.0380E+00 2.1648E+00 2.2351E+00 2 2.1193E¢00 2.2522E+¢00 2.3339E¢00
GAME 9.0926E-01 8. 1862E-01 7.9607E-01 GAME B8.7604E-01 "' 8.0258E-01 1. 8417€-01
u 2.4349E+01 6.3517E+00 6.0628E+00 U 2.7215E+01 6.8036E+00 6.6689E+00
SPECIES  ==-emm—we——- MOLE FRACTIONS —~=-- ——————— SPECIES  —---=—-===——m MOLE FRACTIONS ~—=-e——e-- -

E- 4.8761E-02 1.1070€-01 1.3931e-01 E- . 8.4842E-02 T le44b7E-01 " 1e7416€~01
H 8.7197€-01 7.4559€E-01 6.9030€-01 H’ 8.0159€-01 6.8072E-01 6.2405E-01
He 4.8102E-02 1.0582E~01 1.3273€-01 He 8.3626E~02 1<3875E-01" 1.6754E-01
H2 3.8325€-03 3.3927E-03 2.0816E-03 H2 . 2.3976E-03 1. 8290E-03 - " 8aT956E-04
H- 1.0722€-03 3.32786-03 . 3.5188E-03 H=- 1.3763E-03 ' 3.1566E-03 3.1663€-03. _
H2 + 1.72062£-03 8.0702€~03 9.£878E~03 H2e © 2.5706E-03 8.6715E-03 8.7830E-03 -
HE 2. 4528E-02 2.2955€6-02 2.1965E-02 HE 2.3570€E-02 © 241804E-02 2.0425E-02
HE+ S.1151€E-00 1.4153E-04 4.C597E-04 . HE ¢ 2. 3403E-05 3.9661E-04, 9.9801E~04

HE++ L.5721€E-18 5.9650E-13 3.3618€E-11 HE++ © 3.8323E-16 <2, 6906€E-11 1.3225E~09
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TABLE 1. - Coritinued

P « 100 kN/m°

1.00E405 N/SQ-M, USL = 4.60E+04 M/SEC

Pl = 1.00E+05 N/SQ=-M, USL1 = 4.20E+C4 M/SEC Pl =
XH2 = .95 XHE = W05 XH2 = .95 XHE = .05
*MOVING SHCCK STANDING SHOCK REFLECTECD SHOCK B © MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 1.3159E+03 8.5054E+03 1.3200E+04 [4 © w 1.5877€¢03 ~1.0TL5E¢04" ° ~ 1.6864E+04
T 1.3790E+01 1.1021E+02 1.3273€+02 . T B.1TCIE+01 - - 1.2719E+02" -~ 1.6152E+02
RHO 8.2469E+00 3.3588E+01 4.1622E+01 RHO 8.6272E+00 -3.51T1E¢01 T 4.1492E¢01
H 2.2024E+02 3.8177E+02 4.7700E+02 o 2.64326¢02° - '4.6039E+02 T- 5.8238E+02
A 1.1754E+04 1.4204E+01 1.5727E+01 A © 1.252TE+01 © 1.5504E+01 | L. 7734E+01
S 2.3733E+00 2.4904E+00 2.5$51E¢ G0 s 2.46T4E+00 2.5994E+00 2.7137E+00
2 © 241624E+00 2.2977E+00 2.3894E+00 z 2.2524E+00 2.3552E+00 2.5163E+00
GAME 8.6589€-01 7.96TIE-OL 7.7989€~-01 GAME + 8.5262E-01 7.8898E-01 7.7378E-01
u 2.8669E+01 7.044%2E+00 1.0754E+00 u 3.1587E+01 1. 1698E+00 8.2772E+00
SPECIES  —===-=--——=-— MOLE FRACTICNS =--=--—====w SPECIES MOLE FRACTIONS ===—-oc—m=ee
€~ 1.0308E-01 1.6112E-01 1.9226E-01 E- . 1+3893E-061 -~ 1.9381E-01 - 2,3C11E-01
H 7.6590E-01 6.4933E-01 5+.8931E-01 H 7 649574E-01 5.86T78E-01 5.1448E~01
H+ L.O158E-01 1.5499€-01 1. 8606E-21 H+ 1. 3692E-01 L.8786E-01 2.2605E-01
H2 . 1.9377€-03 1.2760€-03 S.1765E=-J4 H2 1.2643E-03 - '5.4565E-04" 1. 4532E-04
H- 1.4656E-03 3.00486-03 3.C810€E-013 H- 1.5238€-03 2.7438E-03" 3.23326-03
H2+ 2.9136E-03 6.5195E-03 7.8491€E-03 H2+ - 3.4217E-03 T.3868E-03" 5.5148E-03
HE 2.3081E-02 2.1139E-C2 1.5490E-02 HE " 2+2089E-02 - - 1.9569E-02" 1.7488E~02.
HE+ 4.1780E-05 6.,2136E-04 - . 1w4354E~03 HE+ 1. 0989E-04 1.3062E-03 - 2.3823€-03
HE++ 3.1192E~-415 1.5448E-10 7.8149€-09 HE ¢+ 1.0317€-13 3.9206E~09 2.3311E-07
Pl = L.00E+G5 N/SQ-M, USL = 4<40E+04 »/SEC Pl = 1.00E+05 N/SQ-M, US] = 4.80E+04 M/SEC
XH2 = .95 XHE = .05 XH2 = .95 XHE = .05
MOVING SHGCK STANDING SHUCK REFLECTED SHUCK - MOVING SHOCK ‘STANDING SHOCK - REFLECTED SHOCK
P 1.44086E¢C3 9.567LE+0Q3 1.4932E+U4 P .- 1.7331E+03 L.1883E+04 1. 8971E+ 04
T 7.7794E+0) 1.1824E+02 1.4562E+02 T N 8.5674E+01 © 1.3710E+02 1.8030E+02
RHO 8.4366E +00 3.45T6E+01L 4.1870E+OL RHO ©8.79B6E+00 -+ 3.5421E¢01 ° 4.0657E+01
H 2.41T8E*C2 4. 20306402 L 5.2734E402 H 2.87B7E+02° - " 5.0212E+02° T 6.4228E402
A L1.2139E+01 L.4821E+01 1.60642E¢01 A 1.2928E+01L 1:6249E¢01 " 1.8560E+01
S 2.4208E+C0 2.5452€+400 2.6545E+00 S 2.5145E400 =~ 2.6510€E+00 ° " 2.7701E+00
3 2.2072E+00 2.3451E+00 2.4490E+00 b3 2.2991E+00 - 2.44TOE+00 2.5880E+00
GAME 8.5825E-01 7.9211E-01 7.7658E-01 GAME 8.4857E-01 © °  7.8700E-01 7. 7C53E~01
u . 3.012BE+C) 7.3582E+00 7.5$44E+00 v 3.3044E+01 8.2176E+00 9.1176E+00
SPECIES  ——--—----va- MOLE FAACTIONS =-veo-—meoeen SPECIES  —rem—momeme- MOLE FRACTICNS —=-m-=mmen=ae
£- 1.2129E-01 1.7741E-01 2.1078E-01 E- - 1.5641E-01 2.0999E-01 °  2.5098E-01
H 7.3025€-01 ©.1822E-01 5.5344E-J1 H - 6.6158E-01 3.5558E-01 4. T464E-01,
He 1.1953E-01 1.7127€-01 2.¢5242-01 He 1.5418E-01"_ 2.0440E-01 - - 2.4T19E-01
H2 1.5650€-03 B.5414E-0% 2.E607E-04 H2 . 1.0105E-03 3.3685E-0¢ 7.1242€-05
H= 1.5123€~03 2. 8562E-03 3.107UE-03 M- 1.5029€-03 2,6958E-03 3.4104€-03
H2+ 3.2047€~03 8.0747€E-03 - 6.1337E-03 H2+ 3.5665€-03 6,5618E~03 4.3914E-03
HE 2.2534E-02 2.0395E-02 . 1.8507€-32 HE - 2.1580€-02 1.8708€E-02 1.€517E-02
HE+ 6.9742E~05 9.2592E-04 1.9098E£-03 HE+ 1.6744E-04 1.7252€6-03 2.8018E-03
HEe+ 1.9903E-14 3.0782E~10 4.30C4E-08 HE++ 4.7390E-13 1.7186E~08 1.1434E-06
~
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TABLE 1. - Continued

p, ~ 100K/ m?

Pl = L.U0E*CS N/SQ-M,  USL = 5.00E+C4 M/SEC PL = 1,00E+05 N/SQ-M, US1 = 5.40E+d4 M/SEC
XH2 = .95 LXHE = .05 XH2 = .95 XHE = .05
MOVING SHOCK STANDING SHOCK REFLECTEC SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
4 1.8845E+03 1.3061E+04 2.1243E 404 [ 2.2045E+03 1.5304E 404 2.6158E¢04
T 8.9729E+0L 1.4831E+02 2.0233€+02 T 9.8221E+01 1. 7419E+02 2.5336E+02
RHO .94 15E+C0 Y 3.5195E¢01 3.9404E001 RHO 9.1745E+00 3.3538E+01 3.6722E¢01L
"o 3.1241E+02 S.4529E+02 7.0713€+02 H 3.6443E+0¢ 6.3476E402 8.5037E¢02
a 1.33648E+01 1. 71080E+01 2.0346E401 A 1.4240E +0) 1, 8946E+01L 2.3201E+0L
s 2.5019E+00 2.7014E+00 2.82526+00 S 2.6556E+00 2.7955E+00 2.92517€+00
z T 2.3472E4C0 2.3022E+00 2.6644E+00 2 2.44964E+C0 2.6197E+00 2.8159E+00
GAME 8.4594E~-01 7.8013E-01 7.6789€-01 GAME 8.4462E-01 7.8660E-01 7.6101E-01
Y] . 3.4495E401 8o T439E 400 1.0108E+01 u 3.7367E401 1.0195E +01 1.2403E+01
SPECIES  ~=e-mecomews MCLE FRACTICNS «v==-mmv—men SPECIES  ~—=mor—mm—e- MOLE FRACTIONS ===-——c---w-o
E- 1. 7366E-01 2.2¢55€-01 2.71606-01 E~ 2.0695E-01 2. 5964501 3.0966E-01
H 0. 2792E-01 5.2346E~01 4¢3408E-01 - M 5.6309€-01 - 4.5886E-01 3.5583E-01
He - 1.7123€-01 2.2145E-01 - 2. €353E-01 He 2.0419E-01 2.5559€-01 3.0703E-01
H2 1.9638E-04 1.9929E-04 3.4326E-05 H2 4.T442E-04 6.6037E~05 9.05186~-06
He 1.4547€-03 2.170428~03 3.5548E-03 H- 1.3027€-03 2.8048E-03 3.5610E-03
H2+ 3.6359E-03 5.6531€-03 3.4320€~01 H2+ 3.5582E-03  3.S507E-03 . 2.1475€-03
HE 241054E-02 1. 7630€-02 1.5574E-02 HE 1.9928E-02 1.6180€-02 1.3779€-02
HE+ 2.4836E-04 2.15226-03 3.1863E-03 ME+ - 5.0978E-04 2.9052E-03 3.9154E-03
HE#+ 1.9827E-12 7.0104E-08 5.0937€-U6 HE++ 2.TT19E~11 3.6599E-07 6. 17S4E-05
Pl » 1.COE+C5 N/SU-My  USL = 5.20E+04 M/SEC Pl = 1.00E+G5 N/Su-M,  USL = 5.60E+04 M/SEC
XH2 = .95 XHE = .05 . ) XH2 = .95 XHE = .05
MOVING SHOCK STANDING SKOCK REFLECTED SHUCK MGVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 2.0417E+03 Lael99E+04 2.3664E404 [ 2.3728E+03 L.6323E404 2.8794E+04 .
4 9.3880E+0L 1.6069E+02 2. 2¢41E+02 T 1.0279E+02 L.8871E#02 2.8C98E+02 K
RHO 9.0767E+00 3.4515€+01 3.8145E+01 RHO 9.2408E400 . 3.2264E+01 3.5499E+01
[ 3J3794E402 5. 8945E+02 1.7645E+02 H 3.9193E+02 6.807TE+02 9.2784E4+02
A L.3704E+01 1.1583E+01) 2.1177E+01 A 1.4738E¢0L 1.9962E+01 - 2.4788E+01L
s 2.60B7E+C0 2.T497E+00 2.8759€+00 s 2.7022E+00 - 2.8396E400 2.91G7E+00
z 2.3901E¢00 2.5602€+00 2. 1353E+00 z 2.4981£+400 - 2.6809E+00 2.8867E+00
GAME 844463£-01 7.8614E-01 1.6441E-01 GAME 8.4594E-01 1.8764E-01 1.57556-01
v 3.5938E+01 9.4338E+C0 1.1201€+01 u . 3.8785E+01 1.1105E+01 1.3639€+01
SPECIES  ~=-mcmmee-ee MOLE FRACTIONS ~o==-==-=~ee SPECIES  —-~—=====—-c MOLE FRACTIONS ~==c=—eccan-
E- 1.9042€-01 244320E~C1 2.50€1E-01 E- 2.2318€E-01 2.15926-01 3.2625E-01
H 5+9526E-01 4.9100E~01 3.9633E-01 M . 5.3156E-01 4.2703E-0L 3.2796E-01
He 1.8782E~01 2.3864E-01 2.8820€-01 He 2.2026E-01 T -2.1227€-01 3.2329E-01
H2 642072E-04 L.1510€-04 L.7370€-05 M2 3.5548E-04 34 1994E-05 5.1230E-06
H- 1.3866E-03 2.1493E-03 3.6174E-0) H= " 1.2100E-03 2.8333E-03 3.4248E~03
HZ2e . 3.0330£-03 4.1589E-03 2. 7C94E-03 H2¢ 3.4183E-03 3.26482E-03 1 .7493€-03
HE 2.0508E-02 1.6980E-02 1.4093E-02 HE 1.9305E-02 1.5641 76-02 1.2860E-02
HE+ 3.5902E~04 2.5494E-03 3.5412E-03 HE+ 7.1074E-04 3.2303E-03 4.2940E-03
HE++ T.6165E-12 2.5925E-07 1.6873€~05 HE++ 9.6852E~-11 2.6259E-06 1.6657€-04
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TABLE . - Continued

p, =100 kN/m’

Pl = L.COE+C5 N/SQ-M, US1l = 5.80E¢Q« FM/SEC Pl = 1.00E+05 N/SQ-M, USL = 6.20E+C4 M/SEC
XHZ2 = .95 XHE = .05 XH2 = ,95 XHE = .05
MOVING SHCCK STANDING SMOCK REFLECTEC SHOCK ’ MOVING SHOCK STANODING SHOCK = REFLECTVED SHOCK
P 2.5463E+03 1. 7305E+04 3.1405E+04 P 2.9078E+03 1.8988E+04 3.6413E¢04
T L.0764E«Q2 2.0414E¢02 3.0548E¢Q2 T Lo18426402 2.3595€+402 3.6738€402
PHO 9.2729E+00 .3.0914E+01 3.4354E%01 RHO 9.2276E+00 2.8136E+01 3.2202€+01
H 4.2039E+02 T+ 2794E+02 1. 0C84E* 03 H 44801 TE+02 8.2431E+02 L.1748E+03
A L.5260E+01 2.1015E+01 2.626LE+QL A. 1.6451E+01 2.3127€+01 2.9120E+01
) 2.7484E+CO 2.8817E+00 3.0132€+00 S 2.8392E+00 2.9593E+00 3.0916E+00
2 2.35511E+00 2.7422E 400 2.9539E+00 b4 2.6610E+00 2.8602E+00 3.0780E+00
GAME 8.4864E-01 7.8489E-01 71.5441€E-01 GAME 8.5881E-01 7.9255€6-01 ! T.4$85E-01
u 4.0107€+01 1.2023E+01 1.4884E+Q1 7} 442933E+401 1.4068E+01 L.T211€¢01
SPECIES  ------ccmm-- MOLE FRACTICNS =s—w-cew—ccaa SPECIES ——=~w==mmewm MOLE FRACTIONS ~-==s——mree=
E- .2+3910E-01 2.9L158E-CL 3.41226-01 E- 2. T004E~01 3.2009€E-01 3.6751€-01
H 5.0068E-01 . 3.9647€E-0L 2.9944E-01 H 4.40d3€-01 3.4118E-01 2.%5142E-01
He 2.3602€-01 2.€819e-01 3.3763E~01 He 2.6057€-01 3.1673E-01 3.6103€-01
H2 . 2.6062E-04 2.2201E~05 3.C193E~0¢ HZ 1.3047E-04 3.3725€-06 1.2970E-06
H~ 1. 1145€E-03 2. 8256E-03 3.2268€-03 H- 9.3608E~-04 2.6724E-03 2.7440E-02
H2+ . 3.2219E-03 | 2.6593E-03 1.4523E-02 H2¢+ 2. 7044E-03 L.6379E-03 " 1.0499€E-03
HE 1.8627E-02 . Le4693E~02 l.1352€E-02 HE 1.7087E-02 1.3335E-02 9.4453E-03
HEe . 9.7235E-04 3.5334E-03 . 4, ¢H83E-03 HE+ L. 7T030E-03 ©. L064E-03 5.4180E-03
HE#+ ¢ 3.2523€-10 = T.22495E-06 3.8594E-04 ME++ 3.3212E-09 3.9706E-05 1.3812€6-03
Pl = L.Q0F+05 N/SQ~M, US] = 6.00E+04 M/SEC Pl = 1.00€E¢0% N/SQ-M, USL = 6.40E*Ce P/SEC
XH2 = .95 X4E = .05 XH2 = .95 XHE = .05
MOVING SHOCK STANDING SHOCK REFLECTED SHUCK MOVING SHCCK  STANDING SHOCK REFLECTEC SHOCK
4 2.7247E+03 1.d162E¢0% 3.3549E 404 [ 3.0952E+C3 1.9700E+04 3. 8738E+04
T 1.1283E+02 2.19935+02 3.3838€+0¢2 T 1.2449E+02 2.5215€E+02 3.957CE+02
RHO  ° 9.2689E+00 2.9501E¢01 3.3246E+01 RHO 9.1469E+00 2.67B1E+01 3.1241E+01
3] 4.4580E+0¢ 7. 7566E+02 1.CS05E+03 H Se.l14YE+02 8. 7366E+02 1.2607E+0)
A L.5834E+01 2.2074E+01 2.1708E+01 A 1.71256+01 .41 19E+0) 3.0464E+01
S 2.7541E+00 2.9216€+00 3.0534E000 s 2.8835E+00 2.9995E+00 3.1271E+00
2z 2.6054E+G0 2.4023E+00 3.0L77E¢CO z 2.1181E+00 2.9166£¢00 3.1336E+00
GAME B.3281E-C1 7.9060€-014 7T.5187€-01 GAME 8.6668E-01 7.9497€-CL T.4844E-01
v _4.1570E+C1 1. 304 2E+01 1.6C57E+01 1] 4.4272F+01 1.5114E+01 1.8219E+01
SPECIES  ===-mswc-aao MOLE FRACTIONS -v=e---cecae SPECIES  =m=w—=—o--ee MCLE FRACTIQONS ---w-=----oo
£~ 2.5472E-01 3.0636E-C1 3.55C5€-21 E- 2.8509€-01 3.3290€-01 3.7862E-01
H 4. 70%3€-04 3.6714E-01 24 1399€-)1 L] 4. 1179€-01 S.1041E-0L 2.31806-3%
He 2.5146E-91 3.0307e-01 3.5013€-01 He 2.4137€-01 3.2940€E-01 3.7020€-01
2 L.866TE-04 1.3397€-05 1.5S18E~J6 H2 4. 8833E-05 34385VE-00 9.UIITE~VT
H- 1. 0211E-03 2. T683E~V3 2.9915€E-03 H- 8.6062E-u4 2.5416E~03 2. 504 7€-C3
H2e 2.9797€-03 2.2051€-03 1.2257€~02 H2e 2.4085E-03 L.5424€-03 F.1349E-04
HE 1.7338€~02 L.4001E-02 1.C714E-02 ME 1.6228€-02 1.2671E-C2 8.1243E-03
HE + 1.3025E-03 3.4233E-C3 5.C772E-03 HE* 2.1610€E-03 ©.3911E-03 5.66C1E-I3

HEe*+ l.Ud0lE=-09 1.7890L-05 T.77156E-J4 HE ¢+ 1.0141E~9J8 dele72E-05 2.1719€E-03
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TABLE 1.- Concluded

py - 100 kN/m?
Pl = 1.00E+C5 N/SQ-M, USL = 6.60E+04 N/SEC Pl & 1.00E+05 N/SQU-M, . US1 = 7.0DE+04 M/SEC
XH2 = .95 . XHE = .05 XH2 = .95 ’ XHE = .05 o
MOVING SHCCK  STANDING SNOCK REFLECTED SHICK MOVING SHOCK . STANDING SHOCK REFLECTED SHOCK

P 3.2064E+03 2.0313€+04 4.C925E+04 P 3.6787E+03 2.1269E+04 4.4633E+04
¥ L3LOTE#O2 2.6855E402 4. 2414E+02 T 1.4613E+02 3.0153E +02 4. BLBTESO2
RHO 9.0323E+C0 2.5460E+01 3.0219E+01 RHO 8.6986E+00 2.2921E+01 2.8158E¢01
H . 5.4372E402 9.2365E+02 1. 34E JE+ 03 ] 6.1 089E +02 1.0256E+03 L.5273E+03
A 1.7858E+01 2.3234E+01 3.1623E+01 A 1.9530E+01¢ 2.7340E+01 3.%4445€+01
$ 2.9266E+00 3.03C9E+u0 3.1625E+00 s 3.0C97€+00 3.0991E+00 3.2294E+00
z 2.77359€+00 2.9717E+00 3.1885€+60 2 2.5941E+G0 3.0773E+00 3.2895€+00
GAME 8.7€651E-01 1.9193€-01 1.4776€-01 GAME 9.01B0E-01 8.0553€-01 7.4£52€-01
U %e5584E+01 1.6167E+01 L. $426E+ D1 v 4. 8111E+01 1.8222E90) 2.1480£+01
SPECIES  ==—-=--ome—= MOLE +RACTIONS ==-=======-= SPECIES  -~—---==~--- MOLE FRACTIONS ----- Rkt
€- 2.9969€-01 3.4511E-01 3.89226-01 E~ - 3.2178E-01 3.6727€-01 4.0T82€-01
H 3.8362E-01L. 2.9318E-01 241344E-01 H 3.2946E-01 | 2.5135E-01 1.8L€78-01
He  2.9571E-CL 3.4120€-01 3.7860E-01 _ He 3,2322€6-01 3.6216E-01 3.9288€-01
H2 . 5.9138E-05 3.5450E-06 644024E-07 "H2 2.4426E-05 ° 1l.0376E-06 3.4351€-07
H- © T.9773E-04 2.3846€-03 2.2604E-03 H~- 7,0561E-04 2.0306E-03 1.8083E-03
H2e 2.1086E~03 1.3010€-03 7.9684E-04 H2e 1.5371E-03 ¥.3950E~-04 6.1661E-04
HE 1. 5338E~02 L.1949E-02 6.74936-03 HE 1.3557€-02 1.0520E-02 4.2221€-03
HE+ 2.6741E~03 4.6810E-03 5. 73306-02 HE+ 3,7197€-03 5.2553E-03 5.6216E-03
HE++ 2.9774€~08 1.55906-04 3.1491€6-03 HE++ 2.3t95E-07 44 2204E-04 5.2555€-03

PL = L.COE+05 N/S5Q-M, USLl = 6.80E+Q4 M/SEC
XH2 = .95 XHE = .05

MCOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 3.4812E+03 2.0838E+04 4.2846E+04
¥ . 1.3827€+02 2.8492E+02 4. 52636402
RHO . 8.8812E+00 2.4178E¢01 2.9226E+01
[T 5.7680E +02 4. 7430E +02 1.4373€+03
A, 1.8660€+01 2.6281E+31 3.3124E%01
s 2.9638E4L0 3.0651E+00 3.1959E+00
z 2.8348E+C0 3.0249E+00 3.22394E+00
GAME 8.8836E-01 8.0141E-01 7.4172E~01
v 4.6866E+01 1. 72126401 2.0458E+01
SPECIES  ==-====-=--= MOLE FRACTIONS ---=--=-~--=~
- 3.1396E-01 3.5645€-01L 3.5874E-01
H 3.5610€-01 Z.T167€-01 1.97156-01
He 3.0970E-01 3.5203€-01 3.8594€-01
H2. 3.6403E-05 2.3922E-06 4 426 TE-GT
M- 7.4647E-06 2,2121E-03 2.0328€-03
H2+ 1.8142E-03 1.1044E-03 7.C1S1E-04
HE 1.4437€-02 1.1281€-02 5.4833E-03
HE+ 3.20096-03 4,9700£-03 5.7669E-03
HE++ 8.4661E-08 2.1846E-04 4. 184 TE-03
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® ®

Driver gas Test gas

[~ Diaphragm

(a) Prior to diaphragm rupture.

|
@<—4——: @ 2> — U @

Interface7 \~ Incident shock

(b) Incident (moving) normal shock in test gas.

(c) Reflected normal shock from end wall.

®

Uy / s
oM <Cﬁ_ O

\— Model

(d) Standing normal shock at test model.

Figure 1.- Sketches illustrating shock-tube regions of interest:

regions (@, (:), and (:).
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(a) Concluded.
Figure 2,- Continued.
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(b) Temperature T2/T1.
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