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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, 0.90H2-0.10He
in Volume II, 0.85H2-0.15He in Volume III, and 0.75H,-0.25He in Volume IV.
Properties include pressure, temperature, density, enthalpy, speed of sound,
entropy, molecular-weight ratio, isentropic exponent, velocity, and species
mole fractions. Incident (moving) shock velocitiez are varied grom 4 to
70 km/sec for a range of initial pressure of 5 N/m~ to 100 kN/m®. The pres-
ent results are applicable to shock-tube flows and for determining flow con-
ditions behind the normal portion of the bow shock about a -blunt body at
high velocities in postulated outer planet atmospheres. '

This report represents a revised version of the original edition of
NASA SP-3085 published in 1974. Primary differences in these two versions
are (1) errors found in the input data for atomic' hydrogen and proton H+
used in the original version have been corrected,. (2) the present version
employs a refined hydrogen-helium model, and {(3) the format of the original
version has been modified to consist of four volumes of tables and charts:
of equilibrium normal-shock solutions for four hydrogen-helium mixtures of
different volumetric compositions instead of the original three mixtures.
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INTRODUCTION

Interest in the exploration of the outer planets with entry probes led
to the development of a number of postulated atmospheric models; the most
abundant gas in these models was hydrogen (refs. 1 to 3). In order to study
the high-temperature gas behavior behind the normal portion of the bow shock
about a probe entering a postulated outer planet atmosphere, a number of
shock-tube investigations were initiated. (For example, see refs. 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 (1 e., the source of equlllbrlum thermo-
dynamic properties for hydrogen—hellum mixtures, where the dens1ty is a func-
tion of pressure and enthalpy) required in the solution of the conservation
relations for incident, standing, and reflected normal shocks. As discussed
in reference 11, following publication of the original editions of NASA
SP-3085 and NASA SP-3087, an error was found in the spectroscopic constant
input data for the proton H* that is required in the calculation of thermo-
dynamic properties. Also, the input data for atomic hydrogen contained only
a single energy level. The effect of these errors in the spectroscopic
input for hydrogen species was examined in reference 11 and was found to
produce uncertainties up to 20 percent in some of the thermodynamic prop-
erties behind an incident shock; corresponding mole fractions contained
uncertainties of factors of two. Since the same hydrogen species input
data were employed to generate the hydrogen-helium results presented in the
original edition of NASA SP-3085, these results are in error also.

The primary purpose of this revised edition of NASA SP-3085 is to cor-
rect the errors in calculated thermodynamic properties and flow velocities
contained in the original edition. In reference 11, the procedure for solv-
ing the conservation relations for normal shocks, the computational method
for determining thermochemical equilibrium hydrogen properties, and the
refinement of the hydrogen model used in these calculations are discussed
in detail. Also presented in reference 11 are a tabulation of the heat of
formation and spectroscopic constant input data required to calculate the
thermodynamic properties of hydrogen 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, Het , 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
0.95H,-0.05H , 0.90H,-0.10He, 0.85H,-0.15He, and O. 75H2-0 25He. The revised
editions of ﬁASA SP-§085 and NASA Sg 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 j
p preseure, N/m2 -
R universal gas constant, 8.31434 kJ/kmol-K - T
s specific entropy; kJ/kg-K |
swo/R nondimensional specific entropy
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. 90H2-O 10He mixture,
kg/kmol o : : .
z number of kmoles of dissociated and ionized 0.90H,-0.10He mixture
‘ ge;wnumber of kmoles of undissociated 0. 90H -0. ?OHe mixture,



3 log p

YE isentropic exponent, ——ien .
) dlog o sW /R
o]

[} - density,tkg/m3

Subscripts:

1 2 state of quiescent test gas ahead of incident normal shock
2 .. .state of:- test gas behind incident normal shock (see fig. 1)
2r --u:8tate of test gas behlnd reflected normal shock 1nto reglon C) .
(see fig. 1) - o T :
28 - istate of test gas behind standlng normal shock in reglon (:)
R - (see flg 1) . _ . ‘
| 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) fof,the quantities preSented in table I and
figures 2 to 4 are as follows:

1 N/m2 = 9.8692 x 1070 atm = 1.4504 x 107% psi = 2.0885 x 1072 1bf/ft?

1 kg/m3 = 6.2428 x 1072 1bm/£t3 = 1.9403 x 1073 slug/rt3

1J/kg = 1 m°/sec® = 10.764 ft2/sec? = 4.3021 x 1074 Btu/lbom

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

Physical constants appearing herein for a O. 90H -0. 10He mlxture at an

initial temperature T1 of 300 K are as follows

=
t

= 2.215 kg/kmol'

"= 3.735 MJ/ke

-
(1]



a, =31.262'km/sec

1417

Z, = 1.000

FLOW. REGIONS AND -COMPUTATION PROCEDURE

The. reégions of interest for a shock tube are illustrated 'in figure 1.:
The driver gas.at the. time of diaphragm rupture is. designated as regiod'C),‘
and the quiescent test gas is designated as region C)'(fig;‘l(a)); Upon -
rupture of the diaphragm, an incident shock wave propagates into region '
with velocity Us. The flow conditions immediately behind this shock are
denoted as region C) (fig. 1(b)). When the incident shock wave reaches
the end wall of the shock tube, it is reflected back'into region () O
(fig. 1(c)). - The gas behind  the reflected shock ‘wave is brought to rest,
relative to the shock tube. Flow conditions behind this reflected shock
wave, which is propagating upstream with velocity Ur’ are:designated

as region <:>'“

For a blunt' model positioned in the driven section of the® shock -tube,
a standing bow shock is formed at the model, provided the flow in region
is supersonic (fig.'1(d)). The flow conditions immediately behind-the nor-

mal portion of this standing shock are designated as region (:).

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

The species used to model the hydrogen-helium mixture are the six
species used.in the hydrogen calculations of reference 11'(e7; H,, Hg, H,
H', and H™) plus the helium species He, He*, and He** (alpha par%iéle).

The source of heat of formation and spectroscopic constant inputs for the




hydrogen species.are discussed in reference 11; the heat of formation and
spectroscopic constant inputs for the helium species He and Het were ]
obtained from the listings of reference 13 and were checked against those
presented in.the tabulations of reference 14. (The energy levels for He
and He' presented in reference 13 were obtained from reference 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 HY 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 degeneracy
of unity for the same reason as for the proton (i.e., nuclear spin is
ignored). .. .

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

region () , (:), 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. 1In 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 :

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 bfessure in region C) (P1) and the inci-
dent shock velocity (US1) is varied within the group. 1In table I, Py is .



varied from § N/m to 100 kN/m and U:- 4s varied from 4-to 30 km/sec in
increments of 1 km/sec and from 30 to ?0 km/sec in increments of 2 km/sec,.

For each value of p,, a complete list of calculated thermodynamic
properties (p, T, P, h, a, sW, /R, Z, and ¥ 2 flow velocity (U),
and species volumetric compositlon is given for tE three shock-tube regions
under consideration. The rows in the upper portion of each tabulation for
a given p, and U_ are identified by letters (FORTRAN symbols), the
designations of which, in terms of the symbols defined, are given in the
following table: :

" FORTRAN Moving " Standing Reflected
“-symbol shock shock ’ shock
P P,/Py Pag/Py Por’/Py
T ‘ To/Ty - Tos/Ty Top/T,
 4RH° p2/Py _; o Ppsey Por/Py
"H o , h2/h1 | hy/h, hop/h,
A 3,/3, 2s’31 ayp/ay
S - 8y/sy 85”31 Sop/8
z 22y T’ o Ipp/2y
GAME * | vg2/vg,1 | YE,2s'Yg,1 | YE;2r/YE,1
) | - U2/a1 U2s/a1 .U’r“/a]

The loﬁeﬁ portion of each tabulation illustrates the species composition
for moving, standlng, and reflected. shock. reglons Rows are identified by . -

the species symbol.

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

propertles in regions C) , and (:)., -The température in region ()
T is 300 K for all cases. in, table I. Correspondlng thermodynamic proper-

ties for a 0. 90H2—0 10He mlxture in region. (1) are given in the following

table: . . . -



INITIAL CONDITIONS AHEAD OF INCIDENT NORMAL SHOCK

“IN 0. 90H =0. 10He -

W = 2.215 kg/kmol
h, = 3.735 MJ/kg
a, = 1.262 km/sec
YE,1 = 1. H17
z, = 1.000
Pqs N/m2 91;3g/m3 . s W,/R
5 . 0.004439 25.91
10 1 .008879 25.21
20 L .01776 24.52
50 04439 - 23.60
100 . .08879 - 22.91
200 AT16 22.22
500 © . .4b439 . c21.30
1 000 - .8879 20.61
- 2 000 g 1.776 19.91
5 000 1.439 19.00
- .10 000 A 8.879 A 183
20 000 } 17.76 17.61
' 50 000 : 44 .39 Lo 16.70
100 000 88.79 . . 16.00. . .

In the present results of table I, no upper 1limitations on pressure and ¥
temperature are imposed;: hence,’ the user of thése tables is: cautloned to
exercise discretlog in employing the present results at pressures
exceeding 100 MN/m (See ref. 11.) :

No temperature restriction is placed on the present calculations for

hydrogen-helium mixtures since,'in the comparisons of reference 11 for pure o

hydrogen, thermodynamic properties calculated”by using the .procedure of
references 9 and 10 were observed to be in good agreement’ (W1thin 3 percent)
with more rigorous calculations for hygrogen for tegperatures from 2000 K

to 50 000 K and pressures from 10 kN/m“ to 100 MN/m For these tempera-
tures and pressures with a hydrogen-helium mixture which is predominantly
hydrogen, the gas approaches being a plasma with some ionized helium species
present. For this reason, no caution is presented in employing the ‘present
results at the temperatures encountered in region () although Coulomb



interaqtion.effects,are expected. ‘(See appendix B of Pefr-]1z) It should - -
be recognized, however, that thehmpdynamig'pbopgrpies éalqulated at the .
extreme’ féip;ﬁ‘ei‘étures i_n regions _ and_ @ must be Viewéd g;nly_ as -_ | ,
estimates.” ' ' ~ o T S e

‘- . . N E S

R

As démonstrateq in heferencej1f,'intermqleqular:fofcé éffeéts'on

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

Charts

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

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

36 km/sec and 34 to 70 km/sec. This division of the U_ scale is to
enhance the readability of these charts. The figures were generated by
machine, and linear line segments were used to connect adjacent data points.

Unlike table I, a maximum pressure limitation, p < 100 MN/m2, is
imposed on the results of figures 2 to U4; calculated quantities above this
limit are not plotted. Again, the properties in region (1) 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 0.90H,-0.10He 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/m“, The present results are applicable
to shock-tube flows and for determining flow conditions behind the normal
portion of the bow shock about a blunt body at high velocities in postulated
outer planet atmospheres. '

This document, comprised of four volumes corresponding to different
hydrogen-helium compositions, is the second report by the present authors
dealing with equilibrium, normal-shock flow properties for gases representa-
tive of postulated outer planet atmospheres. The other report (NASA SP-3087)
presented results for pure hydrogen. The original editions of both NASA _

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 HY). 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 Research Center

National Aeronautics and Space Administration
Hampton, VA 23665

September 22, 1976
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P1
XH2 = .90 X4E = .10
" MUVYING SHOCK STANDING snocx
P .1.1614E¢01 - = 2.64318E¢01
T 2.9388E+00 °  3.6689E+00
RHD 3.9506€+00 6.6291E+00
H 3.0049E+00 3. 7760E400
a ‘1. 7084E+00 1.9005E+00
S 1.0479£4+00 1.0494E+00
3 . 1.0000E+00 1.0000E+00
GAME 9.9311€-01 ‘9. 8450E-01
v 2.3675E4+0C 1.4074E+00
SPECIES  —=—=-====--=v MOLE FRACTIONS
E- I .\ .4.2379E-60 4.8255€E-40
H o © 13.8384E-09 © 4.59S0E-07
He o * 6.0069E-20 © 6.3461E~-20
H2 v+ 9.0000E-01 - 9.0000&-01
b= k 8.676TE-69 7.73C0E-47
h2+ P 6.3724E-21 2.9802€E-21
HE - ..  1.0000E-01 1.0000€-01
hE+ 8.8311E-73 9.01376-62
HE++ 0. 0.
PL = 5,00E+00 N/SQ-Ms-
XH2 = .90 XHE = .10
* MOVING SHOCK STANDING SHOCK
(4 1.8291E+01 4.8900E+01
] 4,0443E+00 5.3855E400
RHO 4.5221€E¢00 9.0714E+00
H . 4.1832E+00 5.7114E+00
A - 1.9900£¢00 2, 2504E+00
S *1,0739E+00 1.0776E+00
F 1.0000E¢03 1.0006E+00
GAME © 9. 7914E-01 9.397%E-01
u 3,.0856E+00 1.5350E+00
SPECIES  —=-====—~=-- MOLE FRACTIONS
E- S 6.3640E-38 1.5506E-21
" -8.4903E-~C6 1.28268E~03
He 6.4T81E-20 6.T026E~20
h2 8.9999€-01 8,.9878E-01
H- 1.0998E~44 9,732€E-27
H2e 1.6599E-21 '9,2267E=22
HE -1.0000E-01 © 9.9926€-02
HE+ 1.9584E-60 3.5212€-51
HE¢+ Q. . 0.
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TABLE I.; NONDIMENS IONAL THERMODYNAMIC PROPERTIES AND FLOW VELOCITY FOR INCIDENT (MOVING),
STANDING, AND REFLECTED NORMAL SHOCKS IN 0.90H2-0.10He MIXTURE

[User cautioned about using table at pressures exceeding 100 MN/ m2]

= 5.0CE+00 N/SQ-M,

“a

USl ‘= 4.COE+03 M/SEC -

REFLECTED SHOCK
- " 5.9425E+01

© 5.1801E400

1.1469€ +01
5.4586E ¢00
2.22156+00
1.0640E +00

1.0003E +00" -

9,524 26-01
1.245TE+00

3.1593E-24

"5.7600E-04

6.5285E~20
8.9945E~01
1.6159E-29
1.1402E-21

.9.9971E-C2

1.2822€-52
0.

US1 = 5.00E403 M/SEC

REFLECTED SHOCK
1.0458E +02
6.7245E 400
1.5369E+01
7.905 9 +00
2.3902€+00
1.0942E+00 -
‘1.0122E+00

- 83395 7E-01
1.2853E+00

1.9324E-17
2.4080€-02
1.8730E-17
8.7712€E-01
4.8461E-21
6.5518E-19
9.8796E-02
6. 39‘0E-6l
0.

h

ERR B

R "2
=5N/'m
. . Loy . AR
Pl = 5,005+00 N/SQ-M," USl = &, oosooa N/SEC
XH2 = .90 TXHE = .10
novxns SHOCK ~ STANDING snocx REFLE;TED SHOCK
P 2.6590E+01 8,9285E¢401 7 1,6231E+02
1 *- 5:3113€+00 *6.8317E400 - “7.5803E+00
RHO - ©  5.0036E+00 1.2862€401 2.0501€+01
Hoo 5.6275€+00 8.2505E+00 '1.0718E+01
[y 242331E400 - 2.3977€4+00 ° ° 24521 8€+00
$ 1.0991E+00 1. 1069€+00 141269400
z © 1.0CO7E+00 *1.0161€+00 * 1.0445E400
GAME - ' 9.3832E-01 8.2819E-01 8.0321€-01
u 3.8055E+00 1.4781E+00 1.2328E+00
SPECIES, ~--=--=—=-== MOLE FRACTIONS =~——=v=—e——-
E- ©4+9323E-21 3.44T4E=-16" 2.4821E-14
M- 1.3044E-03 - 3.17456-02 " 8.5218€-02
He . 6.0802E-20" ' 3,4154E-16 2,459T7E~-14
H2 - > B.9BT6E-01 | '8.6984E-01 8.1904E-01
b~ = 23 T5L4E-26 1:1175€-20 2.3853E-18
n2+ 6.6313E-22 3.2756E-18" " 242639E-16
HE ' 9.9935E-02 ©'9.8413E-02 " 9.5739E~02
HE+ 245664E-51 4.8004E~41 3,1890E-38
HE++ 0. 0. 0.
Pl = 5.00E¢00 N/SQ-M, USL = 7.00E+03 M/SEC
XH2 = .90 XHE = .10
MOVING SHOCK ~STANOING SHOCK ‘‘REFLECTED SHOCK
P 3.6934E+01 "1.5668E402 ' . 2.5122E402
T 116.37]65'00 T.7011E400 .. .~ [8.2328E+00
RHO 5 7359E400 1.9289E+01 . I'24193TE+0L
" ' 7.36J7E+00 "1, 1442E+01 U 1.4151E+01
A 1 2.3306E¢00 "2.5486E+00 .2.6728E4+00
S “1.1242E400 . 1.1404E+00 1.1644E400
Z 7 1.0097E+00 1.0549E+00 1.0921E+00
GAME ‘8.4352E-01 7.9956E-01 7.9452E-01
v 4.5803E+00 1.3586E+00 1.1851E+00
SPECIES, — ====c—-——coe MOLE FRACTIONS ==-===-- -—
E- 2.1625€-117 4.2737€-14 ] 5.0398€-13
H .. 1.9300E-02, = 1.0418E-01 . 1.6862E~01
b '241525€-17" 4.2353E-14 4.9962E-13
H2 3.8166E-01 8,01C3E~01 7.3981€-01
He | 2.4544E-22 3.8744E-~18 9.1320E~-17
h2e 1.6610E-19 3.8823E-16 4.4462E-15
HE 9.9035E~-02 9.4751€-02 9.1569€~02
HE+ 5.3633E-44 1.1873E-36 S.1556E~35
HEes Jd. 0. 0.



Pl = 5.00E+Q0 N/SQ-M,

XH2 =

HO

NOPIX-D

GAME .
u

SPECIES

E_
Lof .
He
H2
(22
H24
HE
rE+
HE*e

(38
XH2

GAME
u

SPECIES

E- .
]

He
H2
h-
-H2 ¢+
HE
hEs
HE++

90

.-

MOVING SHOCK
4.9480E+01

. 7.0440€ ¢00
6. 8050E +00
9. 3826€400
2,41 94E+00

. l.1511€+00 o

1.0321E+00
8.0505E-01
S.407 E+QO

2.6808E-15
6.2L79E-02
2.6649€-15
8.4093E~01
9.71496-20
i+ 6080E-17
9.6891E-02
1.87526-40
’.

5,00S+00 N/SQ-M,

.90

MOV ING SHOCK
€.3957€+01
7.5131E+00
8.0C50E+00

T 1.1675€+0°

2.5173E+0Q0
1.1810€+00
1.0634E+00
T.9346€-01
6.2415E+00

3.4919E-14’
1.1917€-01
3.4723E-14
1.8679E-01
" 2.0022E-~18
1.9854E-1¢.
9.40641E-02
3.8854E-38
Y.

USl = 8.00€+03 M/SEC

XHE = .10

STANDING SHOCK
2.6326E¢02
8.3755E¢00
2.8348E+01
1.5258E+01

2. T148E+00
1.1795E+00
1.1085E+00
7.9356€-01
1.23002€+00

REFLECTY
3.9
-8.8

TABLE 1. -Continued

ED SHOCK
148E+02
21 8E+00

3.8464E+01

- 1.8
» 2.8
l.2
1.1
Te9
1.1

301E+01
41 8E+00
075E¢00
536E+00
353E-01
629E +00

HOLE FRACTIONS —~=—-c—~—=-o

8.9538E-13
1.9625€-01
8.87726-13
7.1347E-01
1.7410E-16
7.8308E-15
9.0182€-02
1.2616E-34

.,

4.
2.
4.
6.
1
4o
8.
8.
0.

USl = G.00E+03 M/SEC

X4E = .10

STANDING SFOCK
4.1559E+02
8-9600E+00
3.9692E¢0L
1.9642E+01
2.8901E+00
1.2241E+00
1.1746E+00
7:9362€<01
1.2669E+00

REFLECTY
5. 8
9.3
5.1
2.3
3.0
1.2
1.2
7.9
1.1

6223€~-12
6636E-01
5823€E-12
4696E-01

«35756-1%

1354€-14
6682€E-02
3879€E-33

ED SHOCK

694E+02
T20€E+00
051E+01
065E+01
240E +00
S59E+00
268E+00
536E-01
572E+00

MOLE FRACTIONS -w=e--co==---

7.1450€-12
2.9730€-01
7.0820€E-12
6.1757E~01
2.2375€-15
6.5200E-14
8.5135E-02
5.2454€-32
Jd.

2.
3.
2.
5.
1
2
8.
L%
0.

T7229€-11
6971E-01
6994E-11
4878E-01

«1736E-14
«4632E-13

1515€6-02
3264E-31

oy

- 5N/ md

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

XH2 = .90
. MOVING SHOCK
P 8.0173E+01
T 7.8908E+00
RHO 9.22T18E+00
H 1.4229E+01
A ,2.6191E+00
S 1.2140E+00
1. . 1.1012E+00
GAME . . 7.8944E-0l
y 7.0642E400
SPECIES  ~=-e——cwm—m-
E- 2.0479€E-13
Ho 1.8384E-01
e | 2.0364E-13
H2 1.25356-01
H- . 1.5938E-17
H2¢+ | 1.1573E~15
HE . 9.0808E~02
HE+ 1.8237E~36
HE®++ 0.
PL = S,0CE+00 N/SQ-M,
XH2 = ,90 . -
MOVING SHOCK
P 9.8116E+01
v . 8,2261E+00
RHU 1.0418E +01
H 1. 7048E+01
A 2.7239E+00
S . 1.2500E+00
4 " 1.1447E+00
GAME . 1.8794E-01
u T 1.8775€400
SPECIES  ===—=c—o-—u-
E- 9.4989E-13"
H 2.5276E-01
he 9.4500E-13
H2 6.5988E-01
H- 1.0057€~-16
h2e . 4.9868E-15
HE | . 3. TIB2E-02
HE+ 5.3324E-25
HE++ Y.

USl = 1.00E+04 H/SEC

XHE = .10.

STANDING SHOCK

6.1553E402
9 4962E+400
5.1858E+01
. 244536E¢01
. 3.0742E+00
1.2736E+00 -
1.2504E+00

. 7.9594E-01

-1.2592€400

MOLE FRACTIONS

3. 7062E-11

. 4,0027¢-01"

3.67126-11

5.1974E-01

- .1.6Bb6E-14

- 3.4707¢-13

7.9986£~02

3.1204¢-~ 30
0.

REFLECTED SHOCK
..84.3981E+02

. 9.902TE +00
6.4T22E+01

. 2.8408E+401

*3.2195E+00
- 1.3094E+00
1.3104E+00

7 T«98T6E-01

- -21.1728E+00.

1.2313€-10
- 4.T3T15E-C1
w . 1.2210E-10
"4 .4994E-01
.T.1921E~14
1.0979€-12

7.6313E-02 - .

- . 1+3384E-29
© T 0.

usl = 1. lOE#Ob H/SEC

XHE = .10

STANDING SHOCK

8.6530E402
. 1.0013E¢01
6.4733E401
2.9941E+01
3,2698E400
1.3275€400
1.3354E400
. 1.9959¢-01
1.2T00E+00

MOLE FRACTIONS

1.6151E-10
5.0209E-01 .
1.6017E-10
4.23026-01
9.77676-14

1.439¢E-12 .

7.4896E-02
2.1574€~29
7.

REFLECTED SHOCK
1.1523E+03

1 1.06433E¢01

. 7. 8669€E+0}

. 3.4323€E+01

. 3.4307e+00
<. -1.3673E+00
- - 1'.4040E+00
- 8,0350€-01
© 1.2016E+00

4.7522E-10
5.7543€-01
4. T153€-10
3,5334E-01
. - 3.5066E-13
©.0369E-12

v Tel228E~02

3.3125€-28
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. 2
" SN/'m
Pl = 5.,0CE+00 N/SY-M; US1 = 1.20E+04& M/SEC Pl = 5.,00E+00 N/S5Q-M, US1l = 1.40E+04 M/SEC
XHZ = .90 XHE = .10 XH2 = .90 XHE = .10
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING . SHOCK STANDING SHOCK REFLECTED SHOCK

[4 1.1780£402 1.1682E+03 1.5297€+03 P 1.6227£+02 1.9272E+03 2.4825€+03
¥ 8.5265€+00 1.0535E+01 1.0993€+01 T 9.0848E¢00 | 1.1704E+01 1.2496E¢01
RHD 1.157SE +0) 7.7552E+01 9.2340€ +01 . RHO 1.3673E+01 1.0042E+02 1.164726402
H 2.0132E+01 3.5860£+01 . 4.0828E+01 H 2. TO97E+01 - 4.9212E+01 5.5732E+01
A 2.8322E¢00 3.4805E+00 3.6634E +00 A 3.0633£+00 3.9721€+00 4.2659E400
s 1.2889£4¢00 1.3853E+00 1.4292E+00 S 1.3747€E+00 1.5098€E+00 1.5626E 400
2 1.1935€+¢00 1.4291€+00 1.5071E +00 2 1.3062E+00 "1.6396E+00 1.7373E+00
GAME 7.8819E-01 8.0461E-01 8.1008E~01 GAME . 7.9078E-0l 8.2216E-01 8.4090E~01
u 8.6843E+00 1.2977€+00 1.2442E+00 U . . . 1.0278€¢01 1.4016E+00 1.3916E400
SPECIES  —==w—=——= —— MOLE FRACTIONS ===——=om-—-- . SPECIES  --==-oewm——-- MOLE FRACTIONS =-ceccoe——-
E- 3.1422€-12 6.3575E-10 1.7199E-09 E- 2.3385E-11 7.6772E-09 3.0680E-08
H 3.2430E-01 6.0057€-01 6.7291€-01 H 446890E-01 © 7.8021E-01 8,4885E-01
He 3,1266E-12 6.3112€-10 1.7081E-09 - he '2.32682€E~11 7.6372E-09 3.0562E-08
H2 5.9191E-01 3.2946€-01 2.60T4E-01 | HY . 4.5454E-01 . 1.5880E-01 9,3590E-02
H- 4.1115E~16 4.6962E-13 1.5019€-12 . . K= 4.2174E-15 7.1240€-12 2.9002€-11
H2+ 1.5947E-14 5.0925E-12 ‘1.3283€E-11 h2¢ . 1.0685€-13 4.71706-11 1.4688E-10
HE 3.3785E-02 6.9972E-02 6.6355E-02 HE . 7.6555€-02 ., 6.0990E-02 5.7557E~-02
HE+ 1.4636E-34 v.4187E-28 . B.4932E-27 HE+ . 3.4437E-32 3.47S6E-25 1.5192E-23
HE++ 0. 0. 0. . hE+e 0. . 8.5695E-90 4.1552€-85

Pl = 5.0CZ¢00 N/SU-M, USL = 1.30E¢04 M/SEC Pl = 5,002+00 N/SQ-My, US] = 1.50E+Q04 M/SEC

XH2 = 90 XHE = .10 : XH2 = .90 : XHE = .10

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

[ 1.3919€+02 1.5231E+03 1.5726E ¢03 [ 1.8706E +02 2.3759E+03 3.0737E+03
T ¥.4098E+00 1.1085E+01 1.1627E+01 T 9.3538E+00 1.2518E¢01 - 1.4036E+01
RHD 1.2666E+01 8.9726E401 1.0480F +C2 RHO . 1.4601E+01 - 1.0834E¢02 .1.1818E+02
H 2.3482E+01 4,2285E+01 4. 7943E +01 H 3.0978€E+01 - 5.6630E¢01 6.4464E¢01
A 2.94505+00 3. T113€¢00 3.5292E+C0 A 3.1874E+00 4.3019E+00 4.8989E+00
S 1.32095E¢00 1.4463E+00 1.4944E400 s . 1.4212€+00 "1.5T4TE+00 1.6330€+00
z 1.2474E+00 1.5309€+00 1.618GE+00 Z ~ '1.3698€¢00 1.75185+00 1.8530E ¢00
GAME 7.8919€-01 8.1159€-01 8.2024€-01 | GAME 1.9293€-01 8.4392€-01 9.2271E-01
u 9.48435+00 1.3410E+00 1.3036E+00 U 1.1068E+01 1.4937E+00 1.5584E+00
SPECIES  ==——~—==—=a- MOLE FRACTIONS -=--——-——=- ) SPECIES ' ~=~——ve——ee MOLE FRACTIONS =-———=e=—eem-

E- 8.7523E-12 2.2771E~-09, 6.4858E-09 E- . 5.3183E-11 3,4024E-08 3.5362€-07
H 3.9668E-01 €.9381E-01 7.6458E-01 ko . 5.3983E-01° = 8.5831E-01 9.2066E-01
He 8.7105E-12 2,2630E-C9 6,4498E-09 He 5.2959E~11 . 3.3900€E-08 3.5302E-07
n2 5.2315E-01 2,4088E-01 1.7365E-01 H2 3.8716€-01 8.4604E-02 2.5371E-02
H- 1.3657€-15 1.9286E-12 6.2146€-12 H= 1.08656-14 3.0798E-11 2.5716E-10
M2+ ©.,2209E~14 1.6070€E-11 4.2208E-11 H2e ' 2.3531€-13 1.5445€~10 8.5581E~10
HE 4.0166E-02 0.5309€-02 6.1771E-Q2 HE 7.30086-02 - 5. T084E-02 5.3967TE-02
HE+ 2.298BE-34 2,5195€-26 2.8339E-25 nEe 2.7053€-32 1.4410E-23 6.5549E-21
HE++ 3. 0. 1.2442€-91 HE ¢+ 3. . 3.5612E-84 3.2348E-75
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TABLE 1. --Continued




Pl =
XHZ =

HO

NOVBIX =T

GAME

SPECIES

E~
R
He
H2
n-
H2+
HE
HE +
HE#+

P1
XH2

HO

NOWPIR—T

GAME

SPECIES

E-

H

He
2
oy
K2+
HE
HE+
HE++

5.Q0E+00 N/SQ=M,

+90

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2.1353E+402 ° 2.8466E+03
9.6293E+00 1.3992E¢01
1.5420€+01 1.0969E+402 -
3,5125640! - 6.4492E+01
3.3192E+00 4. 897BE+00
1.4700E+00 ¢ 1.6387E+00
1.4379E+00 1.8546E+00
7.9570E-01 9.2435€-01
1.1852E+01 1.6680E+00
------- ~~—=- MOLE FRACTIONS
1.2896E~-10 3.4272E-07
6.0911€-01 . 9.2159E~01
1.2868E-1C - 3.4216€-07
3,21356-01, | 2.4493E-02
2.8614E-14" 2.3527€-10
5.0808E~13 7.9234E-10
6.95456-02 5.3921€-02
‘4.6607E-30 5.332$E-21
9. 4.19712E~76

90

2.4167€+02

" '9.9131E¢00
‘l.6142E+01

" 3.4591E+00

3.9538E+01

1.5208E¢Q0
1.5104E+00
7.9921€~01
1.2631E+01

~mmmmmeoem-- MOLE FRACTIONS

2.7268E-10
6.7573E~01
2.7173e-10
2.5806E-01
6.582Q0E-14
1.0140€E-12

6.6214E-02"

1.7723E-30
O.

- 7 “TABLE 1. - Continued

US1 = 1.60E+04 M/SEC

XHE = .10

XHE = . ,10

MOVING SHOCK "STANDING SHOCK
- . 3.2716E403

1. 7983€+01
9.5895E+01
7.2605E+01

| 6.2530E+409

1.6951€+00
1.8971E+00
1.1461E+00
2.1276E+CO

2.85¢7E-05

. 944569E-01

2.,8561E-05
1.5372€-03

© 7.8027€-09

1.3928E-08
5.2711E-02
3.46632E-16
4.8480€E~-59

3.8380E+03
2.0276E+01
9.9662E+01

' T.€039E+01

6.66TCE+00
1.7064E+00
1.8993E+00

"1.1542€+400

| 2.1665E+00

" REFL

1.6029E-04

9.,464TE-01"

1.6028E-04
5.5511€E~04
3.,1719E-08
4.6541€E-08
5.2652€-02
2.8145E-14
" 4,9202E-52

5.00E+00 N/S0-Ms  US1 = 1.T0E+04 M/SEC

ECTED SHOCK
4.6903E+03
2.7517E+01
8.9143E+01
8.8609E +01
7.2008E+00
1.7588E+00

1.9121E+00

9.8548E-01
2.7906E+00

€.4075€~03
9.3483€~01
6.4074E-03
5.6932€-05
4.8916E-07
5.5623E-07
5,229T€E-02
2.8202€-10
2.5332E-37

2
pl “5N/'m
Pl = 5.00E+00 N/SQ-M,. US1l = 1.80€+04 M/SEC
XH2 = .90 XHE = .10
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
[ 4 2,7144E+02 3.6558E+03 5.4958E +03
T 1.0226€+01 2.3446E401 3.1440E+01
RHL 1.6727E+0L 8.1986E+01 8.9920E+01
H 4.4216€E+01 8.0950€+01 1.0007€E+02
A 3.6124E+Q0 7.0140E400 1.3966E+00
S 1.5733E+00 1.7287€+00 1.7965€+00
4 1.5868E+00 1.9019E+00 1.9440E +00
GAME 8.0421E-01 1.1033€+00 8.9513E-01
[V 1.3405E+01 2.7368E+00 3.0634E+400
SPECIES’ ------------ MOLE FRACTIONS -=——=m=————o
E- 6,7228E-10 1.13€3E-03 2.2653E-02
H . T.3964E-01 9.4500€E-01 9.0322e-01
He 6.7035E-10 1.1363€-03 2.2653E-02
k2 .7 1.9734E-01 1.5007€~-04 2+6154E-05
- . 1.6568E-12 1.2252t~-07 1.2298E-06
H2+ 2,0994£-12 1.5306E-07 1.3663E~06
hE 6.3018E-02 5.2580E-02 5.1441E~02
HE+ . 2.3634E-28 3.4058E~12 6.9707TE-09
HE++ Ve - 2.5355€-44 2.8863E~32
Pl = 5,006E+00 N/5Q-M, S1 = 1.90E+04 M/SEC
KHZ2 = .90 XHE = .10
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 3.0281E+02 4,0849E+03 6.2844E+03
T 1.0582E+01 2.7950E+01 3.3994E+01
RHO - 1. 71 69E+0L T,6404E+01 9.3135E+01
H 4,9161E+01 8.9843£+01 1.1137E+02
A 3.7833E+00 T.1791E+00 7.6371E+00
5 1.6274E+00 1. 7744E+00 1.8305€+00
7 . 1.666TE+00 1.9155E+00 1.9850E+00
GAME 841152€E-01 9.6353E-01 8.,6436E-01
u 1.4173E+01 3,1872E+00 3.2018E+00
SPECIES  ememcc—eree- MOLE FRACTIONS ==--=<-we——a
&~ - 1.6032E-09 8.1726E-03 h.2829€E-02
h .. 8.0001€-01 9.31406-01 B.6394E-01
He - 1.5993E-09 8.1725€E-03 4.2828E-02
H2 . . 1.3999E-01 4.8815E-05 1.7261E-05
H= 4.0035€-13 5.1388E~07 1.9514E-06
H2¢ L 4,2778E-12 "5,8057E~-07 2.1817E~-06
HE 6.0000E-22 5.2204E-02 5.0318E-02
FE+ l.64T9E-27 3.8924E-10 3.7243€-08
HE++ 2. 9.2) 74E-38 1.2853E-29
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TAB!.E l. - Continued

pl-BNImZ
Pl = S.00E+00 N/SQ~M, US1 = 2.00E¢04 M/SEC . PL = 5.00E¢00 N/SQ-M, US1 = 2,20E404 M/SEC
XxH2 = .90 - - ~ XHE .= .10 o : XH2 = . <90 XHE = .10
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
3 - 3,3569E402 4.5036E+03 - T.0300E¢03 [ 4.0375€402 5.0914E+03 T.66T2X(+03
1 1.1036E+01 3.0819E¢01 3.5951€+01 ) SR 1.3413E+01 3.4927E+01 3.8733E+01
RHY . 1.7394E+0L T.8449E+01 9.6276E401 RHO . 1.5944E+01 7.2198€+01 9.2877E+01
H . ... 5.,4368E+0l 9.9578E+01 1.2287€402 H 6.5535E+01 1.1966E402 1.4599E402
A 3,9899E+00 - 7.3043E+00 7.8821E+00 a 5.0968E+00 7.7575E400 8.3257E+00
s 1.6623E+00 1.8066E+00 1.8639€+00 S . 1.7897€+00 1.8774E+00 1.9361E400
2z . 1.7487€+00 . Yo9463E+00 2.0311€+00 z 1.8879E+00 2.0222€+00 2413136400
GAME 8.2490E-01 9.0592€E-0L . 8.5085E-01 GAM 1.0259E+00 8.5274E-01 8.3968E-01
u 1.4931E+01 3,3156E+00  3.2882E+00 - v . 1.6334E40) 3.6115E+400 3.3796E400
SPECIES mmpmm—=m=—== MOLE FRACTIONS —————=====—= . SPECIES  ===~-—--1=L1~- MOLE FRACTIONS ~—=-—-===——=
E- 4.9293E-09 2.4022€-02 6.4539E-02 E~. . . 3.86708-07 6.0484E-02 " 1.0855E~01
H . 8.5627E-01 9,0051E-0L" 8.2167E-01 - K 7 9.4060E-01 8.2957E-01 7.35976-01
[ 4.8209E-09 2.4022E-02 6.4539€-02 He 3.8657E-07 6.0484E-02 1.0855€E-01
r2 5 B 0542E-02 - 0. T260E-05 1.2799€-05 H2 6.42526-03 1.17756-05 7.5792€E~06
H- L1 1,08T4E-12 ©  1.1366E-06 © 2.5960E~06 K- 4.6730E-11 1.9352€-06 3.3401€~06
H2+ 9,4926€-12 1.2538E-06 2.9389E-06 H2e 1.81576-10 2.1772€-06 3.8813E-06
hE. - . 5,7186E=-02 S.1371E-02 . 4.9235€-02 HE 5.2970E-02 4.9449E-02 4.6919E-02
ME+- . 1.98B11E-26 . 3.65L4E~09 - 1.1361E-07 HE+ 1.5573g-21 T.4441E-08 4.7640€~07
HE++ L 9. . 2.2806E-35 7.7957€E-28 HE++ . 7.+3156E-79 4.6080E-29 1.4479E-25
PL = 5.0024CD N/SQ-M, USL = 2.10E+C4 M/SEC Pl = 5.00E+¢00 N/SQ-M, US1 = 2.30E+04 M/SEC
XHZ = 490 - = '. ° XHE = .10 - . XHZ2 = -°n XHE = .10
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 3,6977E+02 5.0862€+403  ~ 7.6277E403 3 4.3566E+02 4.6811E+03 6.9160E+03
T 117456401 . 3.2539E¢01 - 3.7543E+01 ¥ . 1.7085E+01 3.6066E+01 3.9440E+01
RHO 1.7218E+0) 8.1696E401 9.7650F +01 RHO 1.3425E+01 6.2862E+01 8.0434E¢01
H . 5.9834E+0L '1.0986E+02 1.3458E402 H 7.1421E+01 1.2930E+02 1.5633€+02
A 4.3010E+0C 7.61C2€+00 8.1190E +00 A | 6.1492E+00 7.9170E¢00 6.480TE+00
s 1,7372E¢00 1 1.,8386E+00 1.8982E+00 S 1.8344E+00 1.9189E+00 1.9785€400
. 1. 828B6E+0D ©.'1.9884E+00 2.0806E+00 - H . 1.8994E+00 2.0647E+00 2.1801E+00
GAME" 8.6133E-01 ° 9.2434E~01 8.4390E-01 GAME 1.1652€+00 8.4173E-01 8.3664TE-01
u © - 1.5668E+01 3.3104E+00 3.3486E +00 v - 1.6862E4¢0} 3,6055E¢00 3.3729% 400
SPECIES .-—w—======ax MOLE FRACTIONS =====-=---=- ) SPECIES  —=====-e———an MOLE FRACTIONS ———=m==——==~
E- . " 2.0961E-08 ' 4,5054E-02 8.6808E-02 2 . '3.4076E~05 7.9781€E-02 1.2849E-01
h © .. 9,0627E-01 P 8.5949E-01 . 7.7830E-01 "o . 9.4693E-01 7.9159E-01 6.9T13E~01
he " .2.,0937€-08" .- &.5063€-02 - - - B.6BOTE-02 He 3.4074E-05 7.97816-02 1.2849E-01
W2 . ~ 3,9040€~02 - 6.,2102€-05 9.8988E-06 M2 . - 3.5458E-04 7.7822€-06 5.6006E-06
o 4.22126-12 . 1.7067E-06 3.1115E-06 H- 1.5355€6-09 2.0383E-06 3.1857E-06
a2+ 0 . 2.7455E-11 1.B965€E-06 3.5718€E-06 h2+ 3.06425E-09 2.3095€-06 3.7310€-06
HE © 5.4686E-C2 - 5,0262E-02 4.8063E-02 HE - 5.2648E-02 4.8433E-02 4.5868E-02
rEe 1.0881E~24 .7 71.9049E-08 © 2.6068E-07 HE+ 1.1978E-16 1.4921€-07 7.08556-07

HEve . 5,3540€6-90 - 1 7.4682€E~-33 1.6374€E-26 HE ++ . 3.4270¢S-¢1 1.5437€-27 5.5875€-25
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PlL = 5.00E+00 N/SQ-M,
XH2 = .90

P 4.6853E+22

T o 2.1132E+01
RHO’ 1.1660E+01

H o 7.7536E+91

A 6,6811E+00

s 1.8699E+00 -
2 1.9015€+00
GAME 1.1109£+00

v 1.7381E+01
SPECIES  —~=w=====ien
E- B.1680E-04
H 9.4573E-01
He - -3.1679E-04
R2 - 4.6455€-05
- 1.6773€-08
TS 2.3322E-08
HE 5.2591€E-02
HE + 3,3722E-12
HE++ 1.2328E-48

Pl = 5.005+400 N/SQ-M,
XH2 = .90

" MUVING SHOCK

p *, 5./0633E+02

T © +2,4536E+0
RHO ' " "1.0761E+01

" B.3942E+ 0L

A 6. 717666400

S 1.,9003E+00

4 -1.9101E+00
GAME 9.7986€~01

v 1.7964E+01
SPECIES  ====————m—s-
E~- .5.3089E-C3
" 9.3702E-01
He 5.3088€E-03
W2 1.4223&-05
[ b5.6142E-08
H2e 7.9809€-08
HE 5.2353€-02
HE ¢ . 3.5719E-11
rE++ 2.2626E-41

TABLE I.

US1 = 2.40E+064 M/SEC

XHE = .10

MOV INL SHOCK  STANDING SHOCK

%.4251E403
3,701CE+1
‘ 5.6663E+401
1.3924E¢02
8. 0834E+00
1.9582€400
2.1101E+400
8.3668E-01
© 3.581SE+00

MOLE FRACTIONS

9.9579E~02
7.5344E-01
9.9576E-02
5.80C7E-06
2.1008E-06
2.3956E-06
4.7361E-02
2.587¢E-07
1.0505E-26

REFLECTED SHOCK
6.4181E403
4.0114E +01
7.1732€+01
1.6696E402
8.6407E400
2.0191E+00
2.2305€+00
8e2446E-01
3.3691E +00

1.4817€-01
6.5883€E-01
1.4816E-01
4.2683E-06
3.0495€-06
3.5998E~06
4.4833E-02
1.0129E-06
1.8865E-24

USL = 2.50E+04 M/SEC

XHE = .10

STANDING 'SHOCK
4,4385E+03
©3,7992€+¢01 |
5.4102E+01

" 1.5004€402
8.2706E400
1.994GE+00
2.1594E+00
8.3378€E-01
3.5781E+00

MOLE FRACTIONS

1.2012E-01
T.1342£-01
1.2013E-01
4.55C8E-06
2.20%0€-06
2.5471€E~06
4.6306E-02
4.3345E-07
6.7445E~26

REFLECTED SHOCK
6.34624E +03
4.0921E+01
6.7823E4+01
1.78T7GE+02
8,8289€E+00
2.0572£+00
2.2852E+G0
8.3356E-01
3.32836E+00

1.6857€-01
6.,1910€E-01
1.6856E-01
3.3793E-06
3.0214E-006
3.6022E-06
4,3759€-02
1.4753E-06
T.3166E-24

- Continued

« 5N/ m?

XH2 =

Ho

NP ID-D

GAME

SPECTES
[-
]
H+

h2
H=

HE
HE+
HE++ =

PL = 5.20E+00 N/Su=M,

XH2 =

HO

MAPIXHT

GAME

SPECIES

[
2]

223

H2
Lalnt -
b2+
+E
hEe
HE#+ .

H2e o L

Pl = 5.30E400 N/SQ-M,
o

XHE = .10

MOV ING SHOCK STANDING SHOCK

USL = 2.60E¢0& M/SEC

REFLECTED SHOCK

5.4366E+402 ° 4.6849E+03 6.6191E¢03
2.6944E401 3.9044E+0] ‘4.1874E+01 -
1.0462E4+01 5.4218€E+01 6.7401E+01
9.0661E+01 1.6187€+02 1.9179€+02
6.8386E+00 8.4808E+00 9.0479E+00
1.9283E+00 2,0296E+00 '2.0939E+00
1.9286E+00 -2,2131E+00 243452E+00
8.9997E-01 8.3237€-01 8.3360E-01
1.8623E+01 3.5985E+00 3.4184E+00
Too=ese—==-- MOLE' FRACTIONS -=--cec—eao.
. le4831€-02. l.4148€-01" - 1.8986€-01
. 9.1848€E-01 " 6.7185E-01 5.7764E-01
1.4831E-02 1.4148€-01 1.89856-01
7.3798E-06. © 3.7065€-06 2.7500€-06
1.36899€-07 2.3658E-06 3.0777€~-06
. 145931E-07" 2.7585€-06 3.7145E-06
5.1851€E-02 4.5185E-02 4.263TE-02
4.7420E~10 .T.1501€-07 2.1981E-06
2.8634E-37 3.1450€-23

.90

4.2341E-25

USL = 2.70E404 M/SEC

XHE = .10

MOVING SHOCK STANDKNG SNOCK

5.8643E+02
T 2.8666E+01
1.0473E+01
9.7697E+01
6.9559E+00
1.9548E+00
. 1.9534E+00
8+6406E-01
1.9346E+01

2.7363€-92.

8.9408E-01

2.7363E-02

4.9323€-0¢
2.1615€-07

2.4285E-07-

5.1192E-02
2.2880E-09
IG.SBOSE-BS

5.0899E+03
4.0142E¢01
5.5826E+408
1.7471€402
8.T095E+00
2,063GE+00
2.2713E+00
8.3197E-01
3. 6346E¢00

MOLE FRACTIONS

T 1.6347€-01

6.2903E-01 -,

- 1.6347€-01
3.0750E-06
2.5417E-06 -
. 3.0014E=06
%.4027E-02
1.1581€-06
2.5610E-24

REFLECTED SHOCK
. Ta1254€403
4.2925E+01

-6, 8865E «01
2.0614E+02

. 9+2913E +00

© 2e1304E+00
2.4105E+00
8.34326-01
3.4668E+00

2.1179€-01
5.3493E-01
2.1178€-01
2.2602E~06
3.1621€E-08
3.8707€-06
4.1482E-02

-3.3027€-06 °

1.4238€-22

17



TABLE . - Continued

2
ne SN/'m
P! = 5,00E+00 N/SQ-M, USl = 2.80E+04 M/SEC Pl = 5,00E+00 N/SQ-M, US1 = 3.00E+04 M/SEC p
XH2 = .90 XHE = .10 XH2 = .90 XHE = ,10 :
MOVING SHOCK STANDING SHQCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 6.3142E+02 5.5TTLE+O3 7.7480E+03 " P T.2T61E+02 6.7407€E+03 ° 9.2516E+03
T 3.0030E£+01 4.1234E+01 4.4004E+01 T 3.216B8E+01 4.3395E+01 4,6228E+01
RHU 1.0605E+01 5.7990E+01 7.1025E+01 RHO 1.1034E+01 6.3067E+01 T7.6235€ +01
H 1.0502€+02 1.8821€+02 2.2129E+02 H 1.2049E+02 2.1705€E+02 2.5381E¢02
A 7.2967E+00 8.9466E+00 9.5472E+00 A 7.3960E+00 9.442TE+00 1.0091E+01
S 1.9811E+00 2.0983E+00 2.1671E¢00 S 2.0336E+00 2.1680E+00 2.2415E+00
z 1.9827E+00 2.3324E+4CO 2.4791E¢00 z 2.0498E+00 2.4625E+00 . 262526400
GAME 8.,64585E-01 8.3226E-01 843554E-01 GAME 8.2957€-01 8.3424E-01 8.3917€-01
u 2.00G89€+01L 3.6794E+0Q0 3.5235E+00 U 2.L61LLE«OL 3.T871E+0Q0 3.655TE+00
SPECIES  —====m—=—--- MOLE FRACTIONS -==--—=c-=ve SPECIES  ==-c=cow—eo- MOLE FRACTIONS -~—=—aa-. - ——
E- 4.1730€-02 1,8541€-01 2.3359€-01 E- 1.3102e-02 2,2857E-01 2.7624E-01
H d.6610E~01 S.8631E-01 4.9248€-01 H 8.0501E-01 '5,0225E6-01 4,0942E-01
H+ 4.1730€-02 1.8540€~01 2.3359€-01 he 7.3102€-02 2.2857€-01 . 2.T623E-01
H2 3.6799€E-06 2.5692E-06 1.8581E-06 H2 2.3950€-06 1.7918E-06 1.2304E-06
p- 2.9232E-07 2.7007E-06 3.2263E-06 H- 4.3303€-07 2.9219E~06 3.2412€-06
H2+ 3,2572€E-07 3.2326E-06 4.0095€E-06 H2 ¢ 4.8131E-07 T 3.6074E-06 4.1620E-06
HE 5.0435€-02 4,2872E-02 4.0333e~02 FE- . 4.8784E-02 4.0598E-02 3.8082€-02
HE+ 6.9603E-09 1.81£2€~06 4.9059€-06 HE+ 3.,2498E-08 4.1376E-06 1.0493€-05
HE++ 5.1773€-33 1.3996E-23 6.2417€-22 HE++ L.4707€-30 3.0900€-22 1.0712e-20
Pl = 5.Q0E+00 N/SU~M, US1 = 2.90E+04 M/SEC Pl = S5.0CE+00 N/SQ-M» US1 = 2,20E+04 M/SEC
XH2 = .90 XHE = .10 XH2 = .90 s XHE = .10
MOVING SHOCK STANDING SrOCK REFLECTED SHOCK MOV EING SHOCK STANDING SHOCK REFLECTED SHOCK

[ 6.7852€402 6.1312E403 8.4623E403 P 8.3134E+02 8.1044E+03 1, 1026E ¢04
) 3.11725+01 4.2318€+01 %.5106E+01 1 3.3887E+01 4. 5547€+01 4.8548E+01
RHO 1.0802€+01 6.045SE+01 7.3551E+01 RHO 1.1543E+01 6.8362€+01 8.1651E¢01
H 1.1261E+02 2.0234E+02 - 243720£¢02 H 1.3705E+02 2.4811E+02 2.8902E+02
A 7.2451E+00 9.1913E+00 9.8142E+00 A 7.7003E+00 9.9650E+00 1.0678E+01
S 2.0073E+00 2.1329E+00 2.2043E+00 S 2.0870E+00 2.2394€+00 2.3188E+00
z 2.0151E+00 2.3964E+CO 2.550TE+00 2 2.1253E+00 2.6028E+00 2. T815€ +00
GAME 8.3568E-01 8.33056-01 8.3716E-01 GAME 8.2329€E-01 8.3763E-01 8.4434E-01
V] 2.9846E¢01  3.7305£+00 3.5867E+00 u 2.3152E+01 3.9154E+00 3.81106400 .
SPECIES ——=——=—eee—= MUOLF FRACTJONS -=w-=-—-eeuo . SPECIES ~---mcmceeew MOLE FRACTIONS ~-m--=—me -

£~ 5.7T112e-02 2.0716E-01 2.5512€-01 [ 1.0601E-01 2.70C2€E-01 3.1691€-01
H 8.3615E-01 $.43556-01 4.5055€6-01 H 7.4092E-01 4,21528-0) 3.3024€-01
ne 5.7T112E~02 2.0715€6-01 2.5512€-01 L4 1.0601£-01 2.7002E-01 3.1689€-01
=2 2.9173E-06 2.1494E-06 1.5193€-06 +2 1.7098E-06 1.2195€E-06 T7.7281 E-07
he 3.6491€E-07 2.8321€-06 3.2557€-06 H- 5.5379€-07 2.9942E-06 3.0652E-06
I 4.0550E-37 2,4382€6-06 4.1112€-06 h2¢ 6.1883E~07 3,8059€-06 4.0801E-06
+E 4.5626E-02 4,1726E-02 3.9197€-02 +E 4.7052€-02 3.8411E-02 3.5930€-02
HEe 1.6299E-08 2.7722E-06 1.2088E-06 HE+ 9.6528E-08 8.7569E-06 2.1872E-05
HE ¢+ 1.1456€E-31 6. T60€E-23 2.6363E-21 HE+¢ 8.3231€-29 5.1338€-21 1.6205€-19
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PL = 5.0CE+00 N/5Q=M,
AH2 = .90

SPECIES

[

%

he
H2
H-
H2+
HE
hEe
HE++

XH2

SPECIES

£~

H
o+
H2
H=
H2+
HE
HE+
HE++

TABLE |. - Continued

USl = 3.40E+04 M/SEC

XHE = .10

MUV ING SHOCK STANDING SHOCK

9.4219E+02 -
3.5381E+0L
1.2063E+01
1.5468E402
8.0070E+00
2.1417E+00 *
2.2075E+00
8.2084E~01
2.4699E¢01

1.3931E-01
6.7608E-01
1.3931€~01
1.2673E-06
6.5161E-07
7.3456E-07
4.,5299E~02
2.2723€-07
2.0079E-27

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

9.6405E+03
4. T733€+401
7.3423€+01
2.8129E+02
1.051¢€+01
2.3125E+00
2.7508E+00
8,4230E-01
4.0645E+00

MOLE FRACTIONS

3.0929€-01
3.4508E-01
3.0927€~-01
7.92788-07
2.8822E-06
3.7877€E-06
3.6336E-02
1.7785€E-05
T.1233E~-20

REFLECTED SHOCK
1.3036E+04
5.1033E¢01
8. £699E+01
'3.2687E+402
1.1315E+01
2. 39T6E+00
2.9464E+00
8.514BE-01
3.991 TE+00

3,5515€6-01

2.5580E~-01
3.5510€-01

4.4559E-07
2.6921E-06
3.7293E~06
3.38%E-Q2
4.5794E-05
2.3B83E-18

US1 = 3,60E+04 M/SEC

XHE = .10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.060CE+03
3.6740€+01
1.2567E+0L
1.7339€+02
8.3177€+00
2.1978E+00
2.2957E+00
8.2026E-01
2.6247E+01

1,7238E-01
6,1168£-01
1.7238€E~01
9.5202E-07
T.2454€-07
8.2559€-07
4.3559€-02
4.6599E-07
2.9692E-26

1.1331€+04
5.0017E+01
T.7973E+01
. 3.1650€+02
1.1105€E+401
2.38T1E+CO
2.9054€+00
B8.4854E-CL
4.236GE+400

MOLE FRACTIONS

3.4606E-01
2,7350E-01
3.46028-01
4.8086E-07
2.5956€-06
3.5368E-06
3.4382€6-02
3.5725€-05
9.1115€-19

1.5276E+04
5.3829E+01
9.0996E +01
3.6755E¢02
1.2029E+01
2.4784E+00
3.1187E+00
8.6189E-01
4.2171E400

3.9078E~01
1.8647€E-01
3.90688-01
2.2387E-07
2.1437€-06
3.1092E-06
3.1964E-02
1.007TE-04
4,0039¢€-17

pl-SNIm2

Pl = 5,00E¢00 N/SQ-M,

XH2 =

SPECIES

E-

H

He
H2
He
H2+
HE
HE+
HE++

Pl =5
XHZ =

P
T
RHO
H
A
s
z

GAME
U

SPECIES

E-
H
He
H2
H-
H2+
HE
HE+
HE ¢+

+90 XHE = .10

MOVING SHOCK STANDING SKFOCK

USl = 3,80E+04 M/SEC

REFLECYED SHOCK

1.1846E+03 1.3180E+04 1.77226+04
3.8015E+01 5: 2495€+01 5.T191E401
1.3042E401 8.1765E+01 9.4067E+01
1.9316E+02 3.5371€+02 «.1079E+02
8.6345€400 1.1744€401 1.2866€ +01
2.25556400 2.4625€+00 2.5604E+00
2.3895£+00 3.0652E+00 3.2943E+00
8.2077€-01 8.5714E-01 8.7862E-01
2.71926+01 4.4385E400 4.4597E+00
------- ~=+= MOLE FRACTIONS ~-—mvmmmm——u
2.0485€~01 3.8014E~01 4.2324E~01
5.4845E~01 2.07117E-01 1.2340E-01
2.0485E~01 3.8006€-01 4.2299E~-01
7,156 1E~07 2.63126-07 8.9805E-08
1.7163E-97 2.1576E~06 1.4765€~-06
8.8969E~07 3.06126-06 2.2650E~06
©.1849E-02 3.2551E-02 3.0108£-02
B8.7456E~07 7.34C3E-05 2.4823E~04
3,0889E-25" 1.2058E-17 9.0646E~16

+0Cc+00 N/SQ-M, USL = 4.00E+0& M/SEC

90 XHE = ,10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.3160E+03 1.5103E+04 2,041 TE +04
3.9240E+01 5.5334E+01 6.1755E401
1.3478E+01 8.4558E+401 9.5396E+01
2.1400E+02 3.9285€¢02 4. 5782E +02
8.9592E+00 1.2465E+401 1.39526401
2.314T€+00 2.5395E400 2.6629E+00
2.4884E+00 3.2278E+00 3.4656E400
8.2203E-01 8.6994E-01 9.0949E-01
2.9333E+0] 4.6838E+400 4.81TSE+00
------------ MOLE FRACTIONS =w==~eemceea

2.3646E-01 4.1136€-01 4.5176E~01
4.B689E-01 1.4646E-01 6.8400E-02
2.3646E-01 %411 20€-01 %.5098E~01
5.3321E-07 1.2251€-07 2.3724E~08
7.9204E-07 1.60826-06 7.9158E-07
9.2553E-07 2.3917E-06 1.3100E-06
4.0185E-02 3.0819E-02 2.8076E-02
1.5484E-06 1.61706-04 7.7918E-04
2.6217E-24 1.90¢67E-16 4.2361E-14

19



TABLE I. - Continued -

¢ 2
pl.-,S N/m
Pl = S.00E+00 N/SQ-Ms - US1 = 4.20E¢C4 M/SEC = Pl = 5.00E¢00 N/SQ=Ms, US1 = 4.60E+04 M/SEC
XH2 = .9C _XHE = .10 . . XH2 = .90 XHE = 10
" MOVING SHOCK STANDING SHOCK REFLECTED SHOCK > MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P . l.4541E+03 1l T141E¢04 2.3403E+04 [ © T 1,7500E+03 2.1221E+04 ‘3.0343E404
T ° " %.0635E601 - . 5.8824E+01 . 6.9038E+01 T " 4,2865E401 7.0493E+01 9.5882E+01
RHO .  1.3877€+01 . 8.6043E¢01 9.377TE+01 RHO - 1.4511E+0Q1 - 8.2603E+401 8.3664E +01
H © 2.3591E+02 ' 4.3387E+02 5.0960€ +02 H © '2.8291€402 © 5.2081E+02 6.3155E+02
A . 9.2915E+00 ~  1.3322Ee01 1.5461E401 A 1.0001E+01 1.5744E+01 2.0131E+01
s 2.3748E+00 2.6151E400. 2.7261E+00 S - .2.5004E+00 2.759TE+00 2.882TE+00
‘7T .. 2.5915E+00 3.3865E400 .. 3,614 +00 z- 2.8134E400 * 3.6444E400 - 3.7825E+00
‘GAME 8.2388E-01 8.9096E-01 9.5785E~01 GAME - 8.2942E-01 9.64856-01 1.1174£4+00
u.” 1 3,0470€+01 ' 4,9853E400 5+3484E+00 u .7 3.3926E+01 5.9697£+00 7.1265€+00
SPECIES  ===——=——==—— MOLE FRACTIONS ==—=—-=——-i-= SPECIES - ——--w=ioco-c MOLE FRACTIONS —==——-=-m-—-x

E- 2,6684E-01 | 4.38G€E-01 | 4.T440E-01 E- -/ 3.2466E-01 4.7866€E-01 4.9769E-01
H T 4,2TT4E-01 | 9.2964E-02 . 2.7247€-02 H 3.1514E-01 - 2.0492E-02 2.5280€-03
He 2,6684E-01. . 4,3855€-01 4,T069E-01 He 3.2466E-01 - 4,7341g-01 4.T334E-01
H2 3.9199E-07.  4.%247E-08 2.8274E-09 H2 1.9387E-07 1.3381E-09 T.46T1E-12
M- 7.87356-07 © . 1,0220E-06 - . - 2.6586E-07 H= . . T.0449E-07 1.7088E~07 1.0578E-08
H2e 7 . 9,330SE-07 . [ 1.6110E-06 4.9371E-07 Hae - 8.6166E-0T 3.2351E~07 2.7268€-08
HE . =~ 3,8585€6-02 T2.9121€-02 2.3962€-02 HE - .  3,5537€-02 2.2194E-02° 2.0924E-03
ME+ [ 2,6303E-06 .,  4.074TE-04 3,7019€-03 HEe - 7.262TE-06 5.2452E-03 2.4345E-02
HEes . 1.8700E-23. . '~ 4.41226-15 8.0347€-12 HE++ . 7.8141E~22 - 2.4598E-11 © " 4,4758E-07

PL = S, oce.oo N/7SQ-Ms  US1 = 4.40EQs M/SEC . PL = 5.00E400 N/SQ-M, US1 = 4.80E+04 M/SEC

XH2 = .90. LXHE = #10 w XH2 = .90 XHE = .10

. * MOVING SHOCK STANDING SHOCK REFLECTED SHOCK .o MOVING SHOCK _ STANDING SHOCK  REFLECTED SHOCK
p. . 1.5988E+03 - :1-91956004 2.66T1E+04% [ - 1.9077E+03 2.3204E404 3.4519E+04
T 4.1642E+01 - 6.3602E+01 T.9726€+01 T 4.4138E+01 1.9182E4+01 1.2069€¢02
RHO 1.4216E401, ., . 3,54595001 8.9889E +01 RHO - 1.4751€¢01° T.8666E401 © 7.5339€401
H 2.5888E402. - - 4.T659E402 - - . S5.6676E+02 H . 3.0800E+02 . 5.6652E+02 7.066TE+02
A $.6400E+00 - 1. 44346E+01 1.7152€E+01 A ' 1.038lEe01" 1.T105E+01 2.3116E+01
5. 2.4372E+00 .. 2.6893E+00 2.8071E +00 S+ 7 2.564TE+00 2.8260E+00 . 2.9530E+00
z 2.7C0TE+00 . _ 3,5315E400 . 3.721TE+00 1 - .. - 2.93006400 3.7252E+00 3.7964E+00
GAME. 8.2633E-01, .. 9.2754E-01 - - - 9.9155€-01 GAME™ -* 843334E~01 - 9.91876-01 = 1.1662£+00
v 3.240LE¢0l - 5.3990E+00 6.0739E+00. U 7 3.5643E+01L 6.6525E+00 " B.GASBE+00
SPECIES  ====——-=-=-- MOLE FRACTIONS -~-—======e=’" SPECIES  ——==w———™ =~ MOLE FRACTIONS =———===———eo

t- 2.9667E-01 | 4.6159E-01 . 4,8948E-01 E~- " . . 3.5153E=01 -  4.89S6E-01 4.9952E-01
W 3.7003E-01 - "4.9015€-02 .  8.7498€-03 H : 246281E-01 - 8.0752E-03 T.8349E-04
e T . 2.9647E-01 .4.6068E-01" 4.76490E-01 He . 3.5152E-01 *4.75126-01 4.7336€-01
W2 - 2.7989E-07. 1.0247€-08 1.8663E-10 : HZ - © 1.2850E-07 1.423SE-10° 2.1759E-13
- . 7.5700E-07 4,9655E-07 - 6.1826E-08 K- 6.3184E-07 5.0889E-08 1.7330€-09
H2e - - 9,108SE-07 -  B.4738E-07 1.3278€-07 H2e - 7.8672E-07 1.08356-07 4.7617E-09
HE - 3.7023€-02- .2.7004E-02 °  1.229%E-02 HE . 3.4118E-02 1.2014£-02 2.4419E-04
HE+ . 4.3963E-06 ... °1.3120E-03 - . 1.4579€-02 HE+ ° 1.2052E-05 1.48316-02 . 2.6029E-02
ME#+. .. . 1.2393E-22 . - 2.1485E-13 . 2.2923€-0% HE++ ©.83¢6E=-21 - 2.1964E-09 6.7721€-05

20



o : TABLE |, - Continued.

-5.00E+00 N/SQ-M, US1 = 5,00E+04. M/SEC ’ Pl = 5.00E+00 N/SQ-Hy . USL = 5.405’04 n/sgc

P1 =
XH2 = .90 XHE = .10 ‘XH2 = .90 XHE = ,L10
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK o MOVING SHOCK STANDlNG SKOCK REFLECTED SHOCK

P 2.0717E+03 2.5043E+04 3.8740E+04 P 2.417TE+03. ©  2.7931E+04 4. 6363E+04
T 4e 5499E #0] 9.0287E+01 . 1.4576E$02 T 4. 8737E+0L . . 1.2127€+02 . 1.8136E402
RHO 1.4930E+01 7.3474E+01 . 6.984TE#01 RHO 1.5052E+01 6.0654E+01 6.6171E+01
H 3.3415E402 6.1335€402 . . 7.8350E+02- H™ © 3.8962E+02° T 7.0871E+02 9.2987E+02
A 1.0786E+01 1.9232E4+01 ,2.4608E+01 A” 1.1723E+01 2.3166€+01 . 246B5TE«01
s 2.6299E+00 © 2.8855E+00 . 3.,0104E+00 S - 2.7620€+00 .. 2.9861E400 - 3.0985€+00
z . 3.0499E¢00 3.7751E+00 3.8051E+00 I 3. 2956E+400 3.7973€+00 © 3.8633E+00
GAME 8.38455-01 1.0852E+00 © 1.0918E+00 GAME 8.5564E-01 1.1654E+400 . 1.0295€ +00
u 3.6952€+0! 7.5207E+00 . 1.0028E+01 'y 3.9931E+0L 9.9265€+00 1.1749E+01
SPECIES —-=~--=ew==e-- MOLE FRACTIONS --=-r--==--- SPECIES —cmmemme—eac MOLE FRACTIONS =-—eeememeea’
[ 3.77026-01 4.9671E-01 5.0067E~01 €~ .. %.2347E-01 %.9964E~01 5.0819E-01
H 2.1319€-01 3.,1565€E-03 . 3.9124E-04 [ 1.,2278E-01 " 6.1975€-04 2.1706E-04
He 3,7700E-01 4.7365E~01 4.T265E-01 He | 4.2340E-01, 4.7340E-01 4.65T71E-01
H2 8.0116E-08 1.2986E-11 1.8429E-14 S w2 2.3042E-08, " 1.0693E-13 " 1.7581E-15
H- 5.4230€E-07 1.3585€6-08 - - 6.T600E-10 " h- - 3.2988E-07 - . 1.0953E-09 . 3.846TE~10
K2+ 6.8879E-07 3.3057E-08 1.41 74E-09 H2+ . 4.4038E-07 | ' 3,0004E-09 - 4.53856-10
HE 3.2768E-02 3.4314E-03 T.2462E-05 hE 3.02756-02 © L.9012E-04 1.3239€-05
HE+ 2.0421E~-05 2.3058E-02 2.4395E~02 HE+ 6.8531E-05 ° 2.6052€-02 ! 9.2655E-03
HE++ 3.1769€-20 1.1371€-07 1.8129€-03 HE ¢¢ 2.0785E-18 °  9,2138€-05 1.6606E-02

PL = 5,00€400 N/SQ-M,  US1 = 5.20E+04 M/SEC : PL = 5.00E+00 N/SQ-M, USL = 5.60E¢06 M/SEC

XH2 = .90 S XHE = .10 XH2 = .90 : XHE = .10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK e MOVING SHOCK | STANDING 'SHOCK  REFLECTED SHOCK

P 2.2419E+03 2.6594E404 4.2663E404 P ' . 2.5988E+03 2.9120E+04 4.9969E 404
T 4. T001E+01 1.0515€+02 1.6458E402 T 7 . 5.0872E+01 © 1.3786E¢02 2.0221€+02
RHO ~  1.5037E+01 6.6689E+01 6.7668E401 RHO ~1.4951E¢01 "5.,5619E401 - 6.3572E+0L
H 3.6136E402 6.6065E+02 8.5661€E402 H. . 4.1892€E+02 7.5808€+402 °  1.0089E+03
A 1.1227€+01 2.1483E+01 . 2.52906+01 A - 1.2313E+01 "2.4246E401 . 2.9457E+01
S 2.6957E+00 2.9394E+00 - 3.0565E+00 5 2.8279E¢00 ° 3.0292E+C0 3.1404E+00
., 3.1722E+00 3.7927€400 3.8309E400 z. . 3.4170E¢00 .  3,8013E400° * ~ 3.8871E+00
GAME 8.4541E-01 1.1573E+00 1.0144E+00 GAME 8.7217€-01 "1.1211E+00 1.1039€ 400
[T 3.8450E401 8.6TT7SE+00 1.096 TE +01 u - 4.1391E+01 . 1.1098E+401 - 1.2T1T7E+0L
SPECIES  —~==~-=-=- ~== MOLE FRACTIONS ----————---- SPECIES - ~~==-=ce—ee- MOLE FRACTIONS ~==---c-eeee
E-. 4.0104E-01 4.9903E-01 . | 5.0403E-01 E= .. . 4.4396E-01 - 5.0018€-01 * 5.1120€-01
H 1.6643E-01 . 1.2518€-03 2.7664E-04 Ho, 8.2970£-02 3.8163E~04 - 1.6594E-04
H+ * 4.01006-01 4.7335E-01 . 4.6959E-01 He . 4.4381€-01 4,7314€6-01 4.6291E-01
k2 . 4.5834E-08 9.7284E~13 %.T322E~15 H2 9.4670E-09 4.1087E~14 5.9183€~-16
H- 4.3996E-07 3.2943E-09 4.7404E~10 h= 2.1977E-07 *5.8112E~10 3.0091E~10
H2e 5.7164E-07 9.05$5E-09 .  7.3282E-10 HZe 3.0357E~07 1.3860E~09 ° 2.6645E~10
HE © 7 3,14B8E-02 6.8453E~04 3.3236E-05 HE - - 2.9118E-02 9.0659€-05 - 3.4189E-06
HE + 3.6056E-05 2.5677~02 1.7706€-02 HE+ . 1.4T61E-04 ‘2. 5390E~02 3.1541€-03

HE++ . 2.3137E-19 4.6743E-06 8.3651E-03 HE++ 2.6984E=17 ‘ . B8.2558E~04 2.2569E-02



P1
XH2

4
T
RKO
H
A
S
z

GAME
u

SPECIES

E-
h

He
H2
o
H2+
HE
HE+
HE++

Pl
XH2

5

SPECIES

[
H
He
H2
H-
H2+
HE
HE+
HE ¢+

22

S.
«90

D0E+00 N/SQ-M,

MOVING SHOCK
2.7838E+03
5.3762E+01
1.4664E+01
4.4922E+02
1.3087E+0L
2.8930E+00
3.5312E+00
9.0223€E-01
4.2810€E+01

4.6194€-01
4.8193E-02
4.6154E-01
2.7388E-09.
1.1981E-07
1.7348E-C7

2.7923€E-02°

3.9832£-0¢
6.9520E-16

+QQE+00 N/SQ-M,
90

MOV ING SHOCK
2.9703E+02
5.8077E+01
1.4104E+0.
4. 8048E+02
1.4155E+CL
2.9557€+00
3.62625+00
9.5133E-0L
4,4157E+01

——mmem=e-=— MOLE FRACTIONS

4,7604E~01
2.1864E-02
4.7452E-01
4.4539E-10
+.7010£-08
7.3006E-08
2.6051E-02
1.5257€-03
S.3698E-14

TABLE [." - Continued

UsSl = 5.80E+04 M/SEC

XHE ‘= .10

STANDING SHOCK
3.0099E¢04
1.5276E+02
5.2013€E+01
8.0915E+02
2.4260€+¢01
3.0688E+00C
3.8129E+00
1.0064E+00.
1..2053€E+01

MOLE FRACTIONS

5,0169€-01
3.0615E-04
4.7178E-01
4.9345E-14
5.1379€E-10
1.17C«E-09
7.375CE-05
2.2392E-02

3.7610€-03 -

REFLECTED SHOCK
5.3182E+04
2.2907€+02
5.9583E+01
1.094TE+03
3,2159+01
3.1822€+400
3.8964E+00
1.1587€+00
1.393BE+01

5.1237€-01
1.2156E-04
4.6185E-01
1.7306E-16
2.1792E-10
1.4497E-10
6.4158€-07
8.0806E-04
2,4856€~02

US1 = €.00E+04 M/SEC

XHE = .10

STANDING SHOCK
3.0820£¢04
1.6385E+02
4.9526E+0L
8.6280E¢02
2.4537€E+01
3.1083€+00
3.8415E400
9.6192E-01
1.2548E¢01

5.0548E~01
2.4985E-04
4.6824€-01
2.0184E-14
3.8294E-10
B.1167E-10
4.1151E-05
1.4724E-02
1.1252€-02

REFLECTED SHOCK
5.5286E+04
2.5848E+02
5.4861E +01
1.1831E+03
3.4390E+01
3.2228E+00
3.8988E+00
1.1736E¢00
1.5220€ +01

5.1267€-01
8.9281E-05
.61 60E-01
5.364TE-17
1.5178E-10
8.0289E-11
1.3215€-07
2.2800E-04
2.56421E-02

2
Dl SNl;m

PL = 5.00E+00 N/SQ-M,
XH2 =

SPECIES

E_
H
He
H2
H=
H2¢
HE
HE+
HE #+

Pl
XH2

SPECIES

E_

L]

He
H2
H-
H2+
hE
HEe
HE ¢+

= 5.00E¢00 N/S5SQ-M,

«90

" MOVING SHOCK
3.1584E¢03

6.39T1E+01
1.3369€+01
5.1269E+02
1.5106E+¢01
3.0148E+00
3.6931E+00
9.6565E-01
4.5438E+01

4.8552E-01
3.29326-03
+.7910€-01
4. 7223E-11
1.4275E-08
. 2.4238E-08

2.0658E-02 -

6.4201E-03
. T.465T7E-12

«90 - .

XHE = .10

US1l = 6.20E+04 M/SEC

STANDING SHOCK REFLECTED SKOCK

3,0787E+04 5.63T2E+04
1. 75126002 2.8846E+02
4. 5598E+01 5.0116€ +01
9.1541E402 1.2726E+403
2.6399E+01 3.63836401
3.14876600 3.26146+00
3.8681E400 " 3.8994E+00
1.0332E400 1.1768E+00
© 1.3290€+01 1.6482E¢01
MOLE FRACTIONS ===-cs-mmeee
5.0881E-01 5.1275€-01
1.6997E-04 6.6969E-05
4.6516E-01 4.6156€-01
2.27626-15 1.8626E-17
2.1211E-10 1.0483€-10
3.1167E-10 4.6882E-11
1.2172€-05 3.3604E-08
8.03C8E-03 1.9027€-05
- 1.7809€-02 2.5566€-02

USLl = 6.40E+04&- M/SEC

XHE = .10

“MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3,3516E+03 -
. 7.03326+01
"1, 2723€+01
5,4592E¢02
1.6066E¢ Q1
3.0697€+00
3.7455E+00
9.7989E-01
4.6712E¢01

4.9273E~01
3.4321E-03
4.7T14E-01
5.9807€-12
4,6879E-09
. 3.6780E-09
1.11178-02
1.5581E-02
4.17%56-10

3,0691E+0%
. 1.8917E+02
4.1769E+01
9.6836E402
2.8202E+01
© 3.1866E400
3.8836E400
1.0829E+00

.+ 1.4196E+01

. MOLE FRACTIONS

5.1076E-01

1.2579E-04

. 4.6337E-01
-- 3,86446E-16
1.4548E-10
1.5535€-10
3.9077€-06
4.1044E-03
2.1641E-02

50 T546E+04
3,2014E¢02:
4.6094E+01
1,3649E+03 .
3.8344E¢01°
3.2976E +00
3.899TE+00
1.1777E+00

1« TT43E+01

5.1278€-01
5.1366E~-05
4.6153€-01
7.2311E-18
7.3327e-11
2,8932E-11
9.9908E-09
3.2068E-05
2.5611€~02



Pl
XHZ

NPT D=-0

GAM
v

SPEC

E-
M-
H+
H2
he
H2+
HE
HE+
HE ¢+

Pl
XH2

= 5,00E+00 ,N/SQ-M,
= .90 -

MOVING SHOCK S
3.5451E+03
7.8313E+01
1.1970E +01 .-
5.8004E+02
1.7805E+01
3.1206E¢00
3.7819€¢00

 1.0703£+00

! 4.T913E+0]

1ES  —m-—mome-
4.9761E-01

1.3747€-03
4.7457€E-01

-6.6013€-13 . |

1.3968E-09
. 2.8869E-09"
3,3989€-03
2.3042E-02
1.5932€-08 -

= 5.0CE+00- N/5SQ-My -
2 .90

TABLE 1. - Continued .

USL = 6.60E+04 M/SEC

*XHE =" .10

TANDING SHOCK

XHE = .10

MOVING SHOCK STANDING S+OCK

3. 7349E¢03
8.921J€¢01
1.1031E+0L
6.1492E+02
1.9757E+01
3.1673E+00
3.7955E+00
1.1528E+400
4. 8994E+01

4.9941E-G1
5.1642E-04
‘4.7373E-01
.5.4920E-14
3.4829E-10
8.32226-10
6.6842E~04
2.5678E-02
6.1857E-07

2.8931E+04
2.2093E+02
3.3601E+0L.
1.0721€+03
3.1609E+01
3.2605E+C0
3.8971E¢00
1.1604E+00
1.6041E¢0L -

MOLE FRACTEONS

5.1245€-01
7.3572E-05
%.6181E-01
4.1648E-17
7.3493E-11
5.2799e-11
3.2514E-07
6.T7628E-04

2.4984E-02 -

REFLECTED SHOCK

3.0152€+04 5.7792E+04
2.0669E+02 3.5146E+02
3.7840E¢01 4. 2165E+01
1.020$E+03 1.4570E+03
3.0041€401 4.0180E+01
3.2235E+00 3.3321€+00
3.8927E+00 3. 8998E +00
1.1325E+¢00 1.1779E+00
1.5119E+01 1.89TE+01
MOLE FRACTIONS —==mm=—"-—-x
"5.1191€-01 $.1279€-01
9.6495E-05 . 4.0080E-05
4.623CE-01 4.6152E-01
1.1682E-16 3.0784E-18
1.0505E-10 - 5,1307E-11
9.0370E-11 1.8579€-11
1.1611E-06 3,4888E-09
1. 7671E-03 1.5372E-05
2,3921E-02 2.5627€-02
USL = 6.80E+04 M/SEC

REFLECTED SHOCK
Se6450E +04.
3.8025€+402
3.8067E+01
1.5440E+03
4.1796E+01
3.3653E+00.
3.8998E+00
1.1780E+00
1.9952E+01 -

5.1280E-01
3.1709E-05
4.6153E-01
1.4145€E-18
3.5735E-11
1.2257€-11
L.4186E-09

B8.5T04E-06"
2.5633E-02°

2
Py 5NIm

Pl = 5.0
XH2 = .9

o MOV ING SHOCK

P
T.
RHD
H:
A,
S,

I
GAME
v,

SPECIES

E-

h
he .
h2. .
He
H2+
HE
HE+
HE++

0E+00 N/SQ-M,
0

3.9248F+03
1.0114€E+02
1.0215E¢01
6.5062E+02
2.1211E¢01
3.2073E+00
3.7986E+00

. 1.1711€+00

S5.0014E+01

4.9981E-01
2.3355E-04
4. 7363E-01
6.2030E-15
1.0436E-10
2.8006E-10
1.5732E-04

2.6155€E-02 -

1.3248€E-05

US1l = 7.00E+04 M/SEC

XHE = .10

STANDING SKOCK

REFLECTED SHOCK

2. 7796E+04 5.5272E¢04
2.3745€+02 4.1062E ¢+02
3.0026E+01 3.4515€+01
1.1226€+03 1.6328E+403
3.2929€+01 4.3434€+01
3.2943E+00 3.3974E+00
3, 8987€+00 3.8999E+00
1.1713€¢00 1.1780E¢00
1.6988£+01 2.1025€+01
MOLE FRACTIONS —-wm—m-==wee
5.12656-01 5.1281€-01
5.7233E-05 2.5313€E-05
4.6164E-01 4.6153E-01
.-1.6703E-17 6.7911E-19
5.23126~11 2.5066E-11
3.23326-11 8.2767€E-12
1.07C0€E-07 6.1194E-10
2.8633E~04 5.1226E-06
2.5362€-02 2.5637E-02
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TABLE 1. -Continued

2
CLhyt 10N/ m
P1 = 1.00E401 N/SQ-My USL = 4.00E+03 M/SEC PL = 1.00E+Q0L N/SQ-M; US1 = &£.00E«Q3 M/SEC
XH2 =. 290 . .. .. 'XHE .= 410 . xXH2 = .90 - XHE = ,L10 .
MOVING SHOCK STANDING SFOCK REFLECTED SHOCK . MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
R L Te1614E+#0Y . . 5 2.4318E¢01 5.9439E+01 4 2.65T9E+0L . 8.8298E+01 1. 6265 +02
T w.¢ .: 2.9388E400 ° - 3.668SE+00 5,184 9E+00 T 5.3193E+00 6.9237€400 . 7. 156 TE+00
CRHD - 3.9506E +00 6.6291E+00 . 1.1461E+0] RHO 4.9947E +00 1.2582E+01 2.0137E+01
PH - . 3.0049E+00 - .3, TTB0E+00 5.4597E+00 H 5.6268E+00 8.2283E+00 1.0756E+01
A 1.7084E+00 © - '1.9005E+00 2.2263E+00 A 2.2421E400 2.4234€+00 2.5539E+00
LS. .. 1.0492E¢00 . - 1.0508E+00 1.0657E+00 s 1.1019€+00 1.1095E+00 ° 1.1298¢ ¢00
2 - .- 1.0000E+00 : . 1,0000E+00 1.0002€ +00 z 1.0005E+00 1.0137E+00 1.041 3¢ +00
WGAME . 9.9311E-01 ¢ 9.8450E-01 9.55696101 GAME 9.4457€-0L " B.3684E-01 ' 8.,0756E-01
v o 2.3675£400 © 1.4074E+00 1.2468E ¢00 u 3.8038E+00 1.5075€400 1.2589€+00
----------- MOLE FRACTIONS —==v=cm==—= SPECIES ~eewe——see—- MOLE FRACTIONS «-vv=ec—caa-
1.5454E~60 1,72828-40 1.6461E-24 £~ 2.3146E-21 3.4624E~16 3.9638E-14
2.7141E-09 3.2515€-07 4.1439€E-04 L 9.64520E-04 2.706TE-02 T.92628-02
5.7745E~-2C .~ . 6.2304E-20 - 6.4833E-20 He © 6.3135€-20 3.4174E-16 3.9164E-14
9.0000E-31 *. - 9.0000€-01- - 8.9961€~01 H2 8.9910€-01 , B.742SE-01 8.2470E-01
4.6765E-69 ~ -7 3,9119E-47 1.21T1E~-29 H= 1.8176E-26 1.5455€-20 6.2910€-18
3.6996E-21 " . 4,1367€-21 1.5963€-21 H2 + R 9.5973E-22 4.50887E-18 4.8007E-16
1.0000E-01 - " 1.0000E-01 9.9979E-02 RE . 9.9953E-02 9.8647E-02 . 9.6037E-02
1.2108E~-72- L.2559E-61 . . 2.0590€-52 HE + 2.4123E~-51 1.26S3E-40 3,8348E-37
0. _ D 0. [ : HE++ - J. 3. : 0.
Pl = 1.00E+01 N/SQ-M, USL = S5.00E+03 M/SEC , Pl = 1.00E+01 N/SQ-M, USl = 7,00E¢03 M/SEC
XH2 = W90 - 7 _XHE = " W10 . i XHZ2 = .90 XHE = ,10
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK . MOVING SHOCK - STANDING SHOCK REFLECTED $HOCK
P T 1.8291E+0L: 4.8823E+01 1.0504E¢02 P . 3.6839E+01 1.5297E+02 2.4850E+02
T o7 4.0644E+Q0 . 5.3917€400 - - 6.828TE+Q0 r: "644509E+00 7. 8659E+00 8.4516E+00
RHO -" ° -4.5220E+00°° ' 9.0485E+00 1.5224E+01 RHO 5.6649E+00 © 1.8518E+01 2.T7034E+01
‘H . 4,1831E+00 " . 5.708BE+00 © . T«9368E+00 H " 7.3557E+00. 1.1391€+01 . l.41T1E+01
A T 1.9901E+00° " 2.2583E+00 2.4182E+00 A 2.3559E400 | 2.5769€+00 2.7082E ¢00
Y A 1.07595+00 - 1.0798E+00 1.0969E+00 S 1.1273E+00 1.1430E+00 1.1673E¢00
z ' 1.0000E+00 + 1.0005€+00, . 1.0105E+00 z . 140081E+00 . . 1.0503E«00 1.0875E+00
G. < 9,7924E-01"" ' 9,4545E-01 8.4752E-01 GAME 8.5347E-01 8.0380E-01 7.97T99€-01
U »3,0856E+00 1+.5389E+00 1.3088E+00 v 4.5682E+00 1.3962E+00 1.21306¢00
=—= MOLE FRACTIONS =—==~e-m====s SPECIES  ~-w=-—==~=c= MOLE FRACTIONS —=-=-—===euo.
2.2729E-38 6.,02328-22 1.5001E~16 13 3.0741E-17 6.6261E~14 8.2296€~-13
6.0053E-00 9.2T7SE-04 2.0T46E~02 W ’ 1.69017€-02 9.5878E-02 1.6087€-01
5.41176-20 6.5T36E-20 1.4779E~106 JHe 3.0512€-17 T 6e54SEE-14 B8.1349E-13
8.9999E-01 : 8.,9912E-0L1 8.8029E~01 H2 ., §.84T8E-01 §.0892€-01 T.4TLTE-01
5.,5551€-45 - 5.3447€-27 6.1467E~21 H= - 7.5131€E-22 1.0150E~17 2.3950€~-16
2.3237€-21 1.27€3E-21 | = 2.2879E-~18 H2e 2.957T6E-19 T.7541€-16. - 9.7062E~15
. o+t 1,00006-01 9.9954E-02 . . 9,8963E~02 HE 9.9199€-02 9.5206E~02 9.1956€-02
‘HE+: © 2.7444E%60 "~ 5.0213E-51 3,6212E~41 HE+ . 2.1326E-44 1.652¢8e-36 . 3.0835€-34

HE+# '+ T 9. ST v 0, 0. FEee J. 0. 0.

<



" TABLE'I. - Continued

op, 10N/ m?

1
PL = 1J0CE+01 N/SQ-Ms . 'USLl » 8.00E+03 M/SEC. :. Pl = 1, 00&001 N/SQ-M, - USL1 = 1. 005004 M/SEC
XH2 = .90 “ XHE = .10 XH2'= .9 XHE = .10
s e Poono
uov1~c snucx, STANDING SFOCK REFLECTED SHOCK c MOVING. SHOCK STANDING snocx REFLECTED SHOCK
4.9319E+01. .. .2.5563E+02.. . 3.8429E402 WPt T.9930E401 - 5.9507E+02 B8.1944E£402
7.1788E+09 ,8.5881E+00 '~ 9.0819+00 A SN 8.1014E+00 9. T909E+00 - - 1.0239€+01
6.6754E+00 '2.6956E+01 . 3.6860E+01 - RHO . B.9979E+00 - 4.8963E401 . . 6.1434E+401
9.3754E+00. . 1.5190E+01 1.8312E+01 H . 1.4221E+01 2,4442E8401 - . 2,8425E¢01
2.4468E400 . 2.7473E+00 . | 2.881BE+00 A . 2.6528E+00 . 3.1169€+00 © . 3.2T11E+00
1.15644E400, ' 1.,181BE+00 - 1.2101E400 s. - 1.2172€+00 - 1.2748E+00 1.3110E+00
1.0290E¢00 | 1.1028£+00 . 1.1678E+00 Z- 1.0963E+00 . - 1.2417E+00 1.3027€+00
. 8.1060E=01:" 7.9693E-01 - . 7.9667€-01 GAME . 7.9229€-01 7.9909€-01 .- 8.0214E-01
©i5.3891E400 ©  1.3354E+C0 1.1926E+00 'S 7.0425E+00 1.2963E+00 1.2064E+00
lee——oco—c-il MOLE FRACTIONS —-e===-———eew SPECIES  =—=———=mm-ee MOLE FRACTIONS ~~=——-——eee-
3.6583E-15 . 1.3203€-12 | 1.9450E-12 L E=. 3,7737€-13 . 6e41T0E-11 . 2.2008E-10
5.6357E-02 1.864CE~0L. 2.5760E~01 How 1.7572€6-01 = 3.8920€-01 - 4,66 T5E-01
3.6288E-15 1.3048E-12 . T7.8545E-12 He o . 3. T469E~13 . 6.3432E-11" 2.1770E-10
B.4646E-01"" """ 7.2292E-01. 6.5528E-01 H2- .. 7.33076-01 5.3026E-01 4.5849€-01
2.07195-191 L 3.9357E-16 . 3.7562E-15 H- © 0 5.0064E-17 . 4.6319E-14 - 2.0543E-13
2.9790€-17 . L.5858E~14 9.4164E-14 H2¢ . 2.7374E~15 *  1.84G5E-13 . 2.5902€-12
9.7182E-02. "  9.0680E-02 . 8.7120€-02 HE - 9.1214E~-02 ‘8,0540E-02 - 7.6763€-02
6.0944E-40" " ' 3,5B826E-33 €4,2023€-32 HE ¢ 1.7441€E-35 1.2342€-29 < 142343E-28
0. T oo. 0. HE ¢+ Je 0. 0.
Pl = 1,00E+01 ‘N/SQ-M, US1 = SS00E«03 "M/SEC ) Pl = 1.00E+Ol N/SuU-Ms . USL = 1.10E+0& M/SEC .
XH2 = .90 “t T TXHE 3 W10 XH2 = .90 XHE = 410
- pedT MOVING SHOCK stnoluc SHACK REFLECTED SHOCK . . TMOVING SHOCK srANDluG SHOCK 'REFLECTED $HOCK
P . 6.3726E40L . 4.0202E402°  ° 5,7343E+02 P 9.7841E+01 . B.36T4E#02 1.12644E+03
S 8 - 7.6903E+00 " 9.2144E400 T T 9.6697E400 T... 8.4552€+00 . 1.0346E+01 . 1.0809€+01
"L 7.BZLTE€00 7+ 3,7390E+01"- T 4.8614E401 RHO' 1.0158€+01 6.1026E+01 .. . Te4546E401
< 1.1666E¢01  ~1.9553E+01 2.3068E+01 H ' '1.7040E+01 .2.9836E401 - 3.4351E+01
7 2.54808400 ' 2,9272€400 . 3.0691E+00 A 2.7603E+00 . -. 3,3183E¢00 .. 3.4B93E+00
"1.1843E¢00 ° 1.2258E+00° 7 . 1.2580E+400 5. .. 1.,2530E¢00 1.327SE¢00. - 1.3681E+00
'1.05936400 ° Tl 1671E€00 | ' 1.2198E+00 Z. .. . .1.1393E¢00 . 1.3255E400 . - .-1.3954E+00
T.9696E-0i" " - 7.96T3E-01 7.9855E-01 GAME | .7.9100E=01 . . 8.0293E-01 . _ B8.0718E-01
€.2186E+00 PT1.30256400 ©  1.1885€¢00 u " 1.8552€+00 1.3098E+00 1.2382E+00
SPECIES  <mmmmccmewa " MOLE® FRACTIONS -——-cocoseea © SPECIES  =————c—=—ee- MOLE FRACthNS ----------
E- ' & 5,5709E-14 - " 1,151SE~11 4.7834E-11 €-. . . .1.5800E-12 - . 2. 8751€- 10 : 8.5T26E-10
not 1.11876~01 -  2.8634E-01" = 3,6046E-01 H . . 2.4448E~01 . 4.91C6E-01 . 5.6672E-01
N L $5.5291E-14 * °  1.1384E-11 4.7296E-11 He 1.5690€-12 2.8446E-10 == 8.48864E-10
H2 - 7.93738201 | 6,27S7E-0L © 5.,5757€-01 H2. 7 6.6774E-01 443349E-01 ‘- - 3.6162E-01
He 5.1869E-18 ' - 5.6907E~15" 3.3052€-14 W= . 2.6941E-16 2,7498€E~13:. - 1.0080E-12
H2+. ¢ 4.2344E-16 - T 1.4090E-13 5.7137E-13 H2¢ . 1.1297E-14 3,32956-12 . 9.62T8E-12
HE  *7 . 7 9,4407€-02° 8.5683E-02 8.1977€E-02 HE B.TTT6E-02 | T.5447E-02 . -  T.1664E-02
HEe 2.2657€-37" - 3,9198E~31 3.6554E= 30 HE+ 1.3182€-34 7.6124E-29 - 3.1488E-27
HE++ C . 0. T 0. HE ++ d. 0. 0.
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"TABLE I. - Continued

2 . ; .
P 10N/ m . i
PL = 1.J0E#+J1 N7SQ-M, US1 = 1.20E+04 M/SEC P1 = 1.00E+01 N/SQ-M, US1 = 1.40E¢04 M/SEC
XH2 = .90 XHE = .10 XH2 = .90 XHE = .10
MOVING SHOCKR STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SMOCK REFLECTED SHOCK

[ 1.1750€+02 1,1285E+403 1.4908E+03 P 1.6191E+02 1.8590E+03 2:4168E403
T 8.7812E+00 1.0904E+01 1.1409E+01 T 9.3787E+00 1. 2144E¢0] 1.295TE+0L
RHO 1.1268E+01 1.2972E+01 8.7250E+01 RHO 1.3290E+01 9.4171E+01 1. 0805E¢02
H 2.0124E+01 3,5T46E401 4.0873E+01 H 2. TGBBE+ 0L 4. 9072E+01 5.5818E¢01
A 2.8721E+60 3.5352€+00 3.729TE+00 A 3.1099E+00 4.,0393E+00 4. 3479E+00
S 1.2916E+00 1.3848E+00 1.4292E+00 S 1.3767€+00 1.5072E+00 1.5606E+00
z 1.1875€+00 1.4182€+00 L.49T7E+00 1 1.2991€+00 1.6262E400 1.7263E+00
GAME 7.9105E~01 8.0819E-01 8416126-01 GAME 7.9378E-01 8.2616E-01 8.4514E-01
u ‘8.6620E¢00 1.3397€400 1.2840E+00 u 1.0255E+01 1.4495E+00 ‘1.4394E 400
SPECIES  =—==-=- ~—=== MOLE FRACTIONS -=====-== _— SPECIES —==—=-==-=<— HOLE FRACTIONS -———c===-——-

.o . &
€= $5.5735E~12 1.1168€-09 - 3.1039E~09 E- 4.0571E-11 1.3024€-08 S.1889E-08
H 3,1578E-01 5.8980€E-01 6.6662E-01 H 4.6041E-01 7.7013€-01 . Be.4148E-01
He 5.5368E-12 1.1062€-09 3.0764E~09 He %.0328E-11 1.2935E-08 5.1625€-08
M2 6.0001E-01 3.3969E-01" 2.6861€-01 H2 . %4,6261E-01 1.6837€-01 1.0059€-01
n- 1.19236-15 °  1,3049E-12 4¢3054E~12 He 1.2004E-14 1.91686-11 .- 7.8482E-11
H2+ 3.7612E-14 1.1815€~11 3,1801E-11 H2+ 2.5549E-13 1.0823€-10 T '3.4178E-10
HE - B.64211E-02 7.0510E-02 6.6769E-02 HE 7.6980E-02 6.1453E-02 5.T926€-02
HE+ - (5.T219E-23 1.6761E-27 T.6512E-26 HE* 4.0599€-32 2.3887€-24 " 9.4609E-23
HE++ PO 0. 1.2840€E~92 HE++ 0. 3.57€6E-87 4.0065€-82

Pl = 1.J0E+0l N/SQ-M, USLl = 1.30E+04 M/SEC Pl = 1.00E+0l N/SU-M, US1l = 1.50E+04 M/SEC.

XHZ = .90 L XHE = .10 L XHZ = .90 XHE = ,10° .

d . h “

- MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SFOCK REFLECTED SHKOCK
4 . 1.3885E+02 1.4700€+03 1.5203€+03 ° 1. 8664E¢02 2.2892E403 - 2.985TE 03
T 9. 0866E+00 1.1484E+C1 1.2085€+01 T 9.6704€400 1.2984E¢01} 1.4512€+01
RHY 1.2314E+0D} B8.4259E+01 9.8781E+01 RHD l.41b6BE+0L 1.01468E+02 - 1e1168E+02
H 2.3414E401 4.2158E4C1 4. 8004E +01 H 3.0969E+01 5.6471E¢01 6.4531E+01"
A 2:,9884€+00 * 3,.7TT1SEe00 4.0039E+00 - A 3.2381€¢00 4.3710€+00, ©.9482€400
S 1.3329E+0C" 1.4448E+00 1.4936€+00 H 1.4228E¢00 1.571CE«00" '  1.62986400
L 1.2408€E+00 1.5188E+00 1.6086E +00 z 1.3621E¢00 1.7373£+00 1.8421E+00
GAME 7.9207€-01 8.1535€~01 8.26606E~01 GAME 7.9604E-01 8.4698E-01. © 9.1587€-01
u 9.4612E400 1.3849€¢20 1.3472E400 u 1.1043E+01 1.5439E¢00 1.602 %€ +00
SPECIES  ==m==m=m——m- MOLE FRACTIONS —=w-=mco-e-o SPECIEY  ~emweecc—oan MOLE FRACTIONS —e—===ccacu~a
€~ 1.6354E-11 3.7686E-09 1.1543€E-08 E- 1.0298€E-10 5.4424E-08 4.8053E-07
" 3.8820€-01 6,832CE-01 7.56 71E-01 W 5.3171E-01 8.4876E-01 9.1430€-01
He 1.6252e~11 3.7372€-09 1.1460E-08 He 1.02642E-10 5.4160€6-08 4.7936E-07
h2 5+3121E-91 2.5056E~01 1.8113E-01 H2 3,9487€-01 9.3681€-02 3.1413E-02
h=~ 4,1 789€-15 5.1073€-12 1.7553€-11 h- 3.4105€-14 7.8722€-11 5.8350E-10
“2e 1.0555€~13 3.6478€-11 1.0059€-10 H2+ 5.8904E-13 3.428SE-10 1.7550€E-09
HE 8.059JE-02 6.5840€-02 6.2165E-02 nE 7.3414E~02 S.7562E-02 5.4205€-02
HE+ 7.5217€-32 1.2848E-25 2.2107€-24 RE+ 5.4295€-30 8.3567€-23 2.1081€-20
HE++ 3. 3. 1.1723€-87 HE ¢+ J. 1.057$€-81
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W

PL = 1,20E+01. N/SQ-M»

XH2 =

e

SPECIES

E= - -
]
He
H2 .
e
L h2e
HE
cHE+
hE++

Pl

=1
XH2 =

SPECIES

E-
H
He
H2
fou
H2+
HE
HE ¢
HE ¢+

<70

TABLE I. - Continued.

US1 = 1.60E+04 M/SEC

"XHE = .10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2,1307€402
9.5616E400,
1.4963E400
3,5116E+01
3.3731£400
1.4710E+Q0
1.42972+G0
7.9893€-01 -
1.1827E+01

2.2573E-10
6.009BE~01 -
2.2459E-10
3,2907€-01
8.2640E-14
1.23026-12
6.9951E-02
1.4541E-29
0.

+Q0E+0L N/SQ-M,

MOVING SHOCK
2.4115€E+02
1.02695+01
1.5639E+01
3.9528E+01
3.5180€+00
1.5212£+00
1.5015E+00
8.0271%-01
1.26035E+01

5.3256E-10
6.6806E-01
5.3021E~10
2.6534E-01
2,0654€~-13 7
2.5607E~12
6.659T€E-02
2.4T47E-28
J.

2.7455E+03
1.4600E+01
1.0354E+02
6:4325E+01
4.9209€+00
1.6341E+00
1.8413E+00
9.1325€-01
L.7111E+00

3.7136E+03
2.0183E+01
9. £938E+01
7.5827€+01
6.6416E+00
1.7022E+00
1.8981E+00
L.1514E+00
2.1560E +00

MOLE FRACTIONS ====mmmmmmcem

%.3232€-07
9.1381€-01
4.3125€-07

3.1881E~02 .

4.9888E-10
1.5352€~09
5.43C9E-02
1,5716E~20
2.1220€~74

1.0762E-04
9.4598€-01
1.0790E-04
1.1197€-03
4.2051E-08
6.2091€~08
5.26856-02
1.7340E-14
2.5272€-52

US1 = 1.70E+04 M/SEC

XHE = .10

STANDING SHOCK

REFLECTED SHOCK

3.1642E+03 4.56406E+03
1.7970E+01 2,7781E+01
9.2951E+01 8.5592E401
7.2455E+CL 8.8537E+01
6.1872E+00 7.3194E400
1. 6907E+00 1.7567€E+00
1.8944E400 1.9096E+00
1.1245€+0C 1.0099E+C0 |
2.1232E+00 2.8119€+00
MOLE FRACTIONS ----=-=--- -
2.0294€E-05 5.1108E-03
Y.4415E-01 9.3730E-01
2.0285E-05 5.1107E~03
2.9864E-03 1.0377€E-04
1.0737€-08 T.3214E-07
L.9199E-08 8.2985E-07
5.2788E-02 5.2368E-02
2.4397€-16 2.5990E-10
3.9274E-59

2.8361E-37

pl-IONlmz

Pl

XH2 =

1.

Q0E+01 N/SQ-M,

«90

MOV ING SHOCK

USl = 1.80E+04 M/SEC

XHE = .10

STANDING SHOCK

3.5360E+03
2.3421E+01
7.9418€+01
8.0789E+01
7.0632€+00.
1.7358E+00
1.901CE+00
1.1205€+00
2.7312€+00

MOLE FRACTIONS

8.068CE-04
9.4549E-01
8.06 16E-04
2.93026-04
1.6902€-07
2.1136€-07
5.26C5€-02
2.37526-12
1.2022E~44

REFLECTED SHOCK
5.33226+03
3.2154E+01
8.5522E+01
1.0022€+02
7.5284E+00
1.7955E+00
1.9391E+00
9.0903E-01
3.1260E+00

2.0193€-02
9.0799E-01
2,0193€-02
4.4TT1E~05
1.9806€-06
2.2013E-06
5.1571E~02
8.3665E-09
9.3853E-32

US1 = 1.90E+0e M/SEC

XHE = .10

_ MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

4 2,7088E+02
T 1.0598E¢01
RHQ 1.6204E+01
H 4.,4206E+01
A 3.,6T74TE+Q0
S 1.5731E+00
4 1.5TT4E£+00 .
GAME 8.0774€-01
v 1.3378E+01
SPECIES  -==-==c——w—-
€~ 1.1978E~-09
H 7.3208E-01
He 1.1931E-09
He 2.06452E-01
H- 4. 851TE~13
H2+ 5.1301E~-12
HE 643396E-02
HE+ 1.5912€-27
HE++ 0.
Pl = 1.00E+0l N/SQ-M,
XH2 = .90
P 3.0220E+02
T 1.0974E+01°
RHO 1.6622E¢01
H 4.9150E+01
A 3.8496E+00
S 1.6264E+00
Z 1.656TE+00
GAME 8.1512E-01
u v 1.4144E+01
SPECIES  ---=--wwe—ee-
E- 2.7950€~-09
H 7.9276E~-01
(3 2.7858E-29
h2 1.4688E-01
M- 1.15476-12
h2e 1.0377e-11
HE 6.0362€6-02
HE+ 6.4065€-27
HE ++ Je

3.93646E+03

."2.8203E+01
7.29715E+01

* 8.96C8E+0L
7.3062E+00
1. 7726E400
1.9122E+00
9.8997E-01
3.2236E+00

6.0998E¢03
3.4976E+01
8,8148E+401
1. 1165€+402
T.7766€+00
1.8298E+00
1.5785E+00
8.7393E-01
3.2862E+00

MOLE FRACTIONS <=-m==-oc-=-

6.4449E-03
9.3472€~01
6.4448€E-03
8.1752€-05
T.5689€E-07
8.5381E-07
5.2297€E-02
3.965$E-10
5.66411E-37

3,9717€-02
8.6999E-01
3.9716€-02
2.8952€-05
3.,2163E-06
3.6159E-06
5.0543E-02
©.887T7€-08
5.7858E-29

27



TABLE'l. -Continued

T,
Py ¢ 10N/ m
Pl = 1.00E+01 N/SQ-My  US1 = 2.COE+04 M/SEC .. Pl = 1.00E+0L N/SQ-M, -US1 = 2,20E+0é M/SEC
XH2 = 90 . XHE = .10 XH2 = .90 XHE = .10
“7t - MOVING SHOCK™ STANDING SHOCK REFLECTED SHOCK - : MOVING SHOCK STANDING SHOCK. REFLECTED SHOCK
P, 3.3501E¢02 . 4.4005E+03 . 6.8258E+03 P - 4.0331E¢02 . .4.9657E+03 T.5790E+03
T v 1.1447E+0L 3,1517€+01 3.7123E+01 T - .1.3662E¢01 3.5908E+01 - 4,0222€+01
RHO. . 1,6837€+01 . 1.2836E+01 9.0875€+01 - RHO | 1.5690£+01 - 6.8897E+01 - 8,8802E+01
H .. .. 5.4356E+0L (9.9184E+401 | . . 1.2324E+402 . H 6.5527E+01 .  1.1936E¢02 . l.466%E+02
A D 4.0595E+400 T T.4431E+00 . 8.0307E+00 . A - 5.0500E+00 7.8915€+00 8,497 9E+00
s .- 1.6806E+00 1.8054E400 1.8631E+00 s 1.78TIE+00 . 1.BT44E+00- 1.9340E+00
z ., ., 1.7381E+00 1.9385E+00 2.0233E+00. z 1.8814E+00 2.0124E+00 . . 2.121 %€ +00
GAME |~ 8.2830E-01 ~  9.1497€-01 8.5861€-01 GAME -+ 9.9217E-01 . 846310E-01 - 8.46126-01
U 7 1.e901Ee0L 3.4476E+00 3.3852£+00 v 1.6316E401 3.7195E+400 3.4959€ ¢00
---------- MOLE FRACTIONS —~=m==e—=teo SPECIES  —~—=—======= MOLE FRACTIONS ==-===—===ea
7.8241E-09 . 2.0015€-02 ' 6.0981E-02 E- . : . 3.9704E-07 535964E-02 1.0460E-01
8.4932E-01 9.0831E-01 , |  8.2858E-01. H 9.36956-01 8,3826E-01 7.4365€-01
7.8064E-09 = . 2\.00155-02 . 6.0980E-02 he | . 3.9681E-07 . . 5,5963E-02 1 .06460E-0] -
i._9.31656-02 7.4112E-05 2.1298€E-05. H2 . " 9.B94T7E-03 ... . 2.0943E-05. - 1.2675€-0S
. 3.0962E-12 1.7129€-06 %4,3215€-06 H- J . B.T919E-11 - . 3,2009€E-06 - 5.6895€E-06
T 2.28065-11 1,8958E-06 4.9411E-06 H2e . 3,21156-10 -~ 3,6293E-06. 6.7250E-06
5.7534E-02 .  5.1582E-02 . 4,9423E-02 HE - 5.3152€-02 4.9687E-02 4.7127E-02
. B.3968E-26 4.5745E-09 1.5560€-07, HE+ . 2.6B7BE-21 9.4TT1E-08 . 6.8514E-07
-1.3308E-90 2.1902€-34 4.0311€-27 HE ++ 3.1427E-77 1.3280E~-28 8.9023E-25
. - v : e - .
Pl = 1.ODE+0l N/SQ-M, US1 = 2.10E+D4 M/SEC . P1 = 1.00E+01 N/SQ-M, US1 = 2,30E+04 M/SEC
XH2 = .90 XHE = .10 . XH2 = ,90 XHE =  L10
RS .- Lo . - , s PN IPYY ¥ B .
"M TMOVING SHOCK  STANDING SHOCK - REFLECTED SHOCK *-MOVING SHOCK STANOING SHOCK REFLECTED SHOCK
© 3.6907E¢02- - 4.8580E+03 T.4250E+03 4 ©.356TE+02 - - 4.6409E+03 - 6.9587E+03
. 1.2154E401 3.3640E+01 3.8871E+01 T - 1,7085E+01 :3.7250E401 4.1063E+01
1.6703E+01 . . - 7.493&6E+Cl . 9.2199E+01 RHO 1.3430E¢01 .. - "6.0667E+01 . 7.8074E+01
S.9822E+01, - -1.0936E+02 1.3504E+02 Ho - T.1421E401 - - 1.2909E402 . ° 1.5723E+02
,4«3612E+00- | 7.7039E+00 8.2773E¢00 A - 6.,1319E+00 ‘8:0597E+00 " B.6665E400 -
. 1. 7349E+00 . 1.8374E+00 1.89T1E+00 s 1.8323E4C0 * 1.9150E+00 1.9755€+00
1 . . -1.8180€+00 . 1.976$E+00. 2.0718E+00 z - ‘1. 8987E+00 2.0537€+00 2.1705€+00
GAME ., B.0080E-OL 9.11232€-01 8.50766-01 GAM 1.1591E+00 8.4916E-01 ' 8.4269E-01
u 1.5639E+01 3.4916E400 3.4547E400 u 1.6862E+01 3.7367€+00 3.497TE+00
SPECIES  ====-=-====== MOLE FRACTICNS =-=-s=c-e-e-- SPECIES  ~==w——====-- MOLE FRACTIONS =====—=——==e
E- .. 3.2317e-08 .3.9332€-02 8.2937E-02 E-. - 2.4091E-05 - 7.4839E-02 - 1.2466E-01
H 5. 8.9989E-01 8, 70£SE-01 7.8583E-01 H 9.4658E-01 -8.0161E-01 7.0459E-01
he . 3.2266E-08 3.92322€-02 8.2936E-02 He 2.4089E-05 7.4838E-02 1.2466E-01
h2 - . 4.5101E-02 T+2736E-05 1.6437E-05 n2 © T.0864E-04 1.3314E-05 9. 4468BE-06
H- .. 1.0959e-11 < 2.68CSE-06 . 5.2169E-06 H~- . 2.1704€-09 3,44956-06 5.51 83E-06
M2+ | . 6.1871E-11 2.9966E-06 6.0T12E-06 H2+ . 4.3003E-09 3,9488E-06 6.5907€-06
ME -. - 5.5005€-02 . . 5.0565€-02 . 4.8267E-02 - HE ° T .5,2668E-02 - 4.8653E-02 - 4.6070€-02
hE+ . 5.164464E-24 2.4420E-08 - . 3.6468E-07 HE ¢ - 8.4T4LE~1T- *  2,0218E=-07 1.0461E-06
HE e+ 4.7879E-88 5.6524E-32 9.1344E-26 HE#++ 1.7146E-61 T.4381€E-27 3.8106E-24



TABLE I,

PL = 1.00E+01 N/SQ-M,: US1 = 2.40E+04 M/SEC

XH2 = .90 : . - XHE = .10

FOVING SHOCK, STANDING SHOCK

[ 4,6842E402 4.3752E+03
T - 2.1185€+0L .  3.629CE+0l
RHO' - - ‘1.1632E+01 5.446TE+01
h ‘7.7536E+01° . 1.3900£+02
A Tt 6.T34BE40D 8.2306E+00
S " 1.8690E+00 1.9544E+00
o _ 1.9010€+00 2.0979€+00
GAME 1.1263E+00 844332E-01
u S LTITTESOL - 3.7154E400 -
SPECIES  —=-——--—--—7= MOLE FRACTIONS
[ 5.9759E-04 9.4327€-02
H 9.4611E-01 Y'7,6366E-01
He 5.9758E-04 71 9.4326E-02
H2. 7.0948E-05 9.8750E-06
LA 2.6314E-08 - +~3.5684E-06
n2+ « 3,3707€-08 4,1210E~06
HE - ° 5.2605E-02 - 4. T667E-02
HEs 2.5903E-13 - '3,57CEE-0T

HE ¢+ T.9886E-49 - 5.644EE-26

Pl = 1.002+01 N/SQ-M, uslt =
XHZ = .90 . XHE .= .10

MOVING SHOCK STANDING SHOCK

P 5.0382E+02 T4,3544E+03
T 2.4T81E+ 0L © 3.9344E+01
RHO . - 1.0655E+01 : 5.1582E+401
H B.3928E+01 - 1.4968E+¢02
A ©.8932E+00 8.4204E+00
S 1.9001E+00 : - 1.990GE+00
1 . 1.9080E¢00 2.1456E+00
GAME 1.0049E+00 . . B8.3991€-01
U ... . 1.7946E+01 - “3.7118€E+00
SPECIES  ==w=—===--—— MOLE FRACY[ONS
k- 4.2327E-03 . ,l 14496 01
B .. 9.3910€-01 . - T.243SE-01
He ‘r 4.2327€-03 1.1449€-01
H2 © . 2.6449E-C5 7.7087€E-06
- .. . -1.0180€-07 - 3.743EE-06
h2+ 1.2222€-07 %,3756E-06
hE E 5.2410E-02 « 4.6606E-02
HE+ : 3.36l0€-11 | 6.01326-07

HE +4 3.5915€-41 . 3.6530E-25

_REFLECTED SHOCK

6.4372E403
4. 1795E 401
6.9376E401
1.6786E402
8.8307E ¢00
2.0160E+00
2.2200€ +00
8.4043E-01
3.4954E400 .

1l.4417E-01
6.6659€E-01
1.4417E-01

7.1869E-06 "
5.27717E-06 -

6.3631E-06
4.5063€-02
1.4990E-06
1.3197€-23

2.50E+04 M/SEC

REFLECTED SHOCK
6.3081E+03
4.2646E +01
6.5065E+01
1.7949E+02
9.0208E+00
2.0561E 400
2.2734E400
8.3933£-01
3.5100E¢00

1.6427E-01
6.2747E-01
1.6426E-01
5.6758E-06
5+27208E-06
6.3420E-06
4.3984E-02
2.1703E-06
4.8646E-23

- Continued

-10Nlm2

Pi
XH2

(]

SPECIES

-
o
he
H2
Ha
H2e’
HE
HEe T
HE++"

Pl
XH2

GAME
-
SPECIES

(2=

MOVING SHOCK
S5.4276E+02
2.7408E+01
1.0290E+0i
9.0634E+01
6.9567E400
1.9281E+00
1.9244E+00
9.1758E-01
1.8591€E+01 .

1.2678€-02
9.2267€-01
1.2678E-02
1.31926-05
2.2420€E-07
2.5531€E-07
5.1965€-02
5.2827€-10
T.4467E-37

MOVING SHOCK
5.8493E+402
2.9324E+01
1.0241E+01
9.7653E+01
T.0726E+00
1.9549E+00°
1.9478E+00
8,7576E-01
1.9297E¢01

2.4563€-02
8.9953E-01
2.4563€-02
3.5742E-06
3.5966E-07
4.0219E-07
5.1339E-02
2.8562E-09
3.4114E-34

1.00E+01 N/SU~-M,

1.00E+01 N/SQ-M,
90

US1 = 2.60E+04 M/SEC

XHE = ,10

STANDING ShOCK
4.5641E+403
4.0468E401
5.1317E+01
1.6139E+02

© 8.634CE+00
2.0254E+00
© 2.1978E+00
8.381¢€E-01
3.7331E+00

MOLE FRACTIONS

1.3550E-01
6.8349E-01
1.3549€-01
6.2581E-06
"3,9997€-06

4.7418E-06

%.5500£E-02
© 9.9424E-07
2.3063E~24

REFLECTED SHOCK
6.5341E+03
%.3654E¢01-
6.4185€+01
1.9248€E+02
9.2431E+00
2.0904E+00
2.3320€E+00
8.2923€-01
3.5458E+00

1.8526E-01

5.8658E-01"

1.8526€-01
4.6108E-06

5.2T726E-06~

6.5200€E-06

4.28T8E-02

3.2141€-06
2.0641€-22

USl = 2.T0E+04 M/SEC

XHE = .10

STANDING SHOCK
4.9255E403
4.1636E401
5. 2482E+01
1.7405€402
8.8657E+00
2. 0593E+00
2.2541E+00
8.3752€-01
3.7706E400

MOLE FRACTIONS

1.5708€-01
6.41456-01
1.57G8E-01
5.1854E-06
%.28626-06
5.1569E-06
4.43€3E-02
1. 6079E-06 -
1.3881E-23

REFLECTED SHOCK
6.9850E+03
4.4765E+01
6.5140E+01
2.0668£+02
9.4900E+00
2.1264E+00
2.3954E +C0
8.3987€-01
3.5962E+00

2.0684E-01
5.4457E-01
2.0683E-01
3.7907€-06
5.3949€-06
6.7786E-06

4.1741E-02 -

4.T917E~-06
9.0629€E-22

29



. . <

P12 1.00E+01 N/ZSQ-M,

XH2 = .90

usl

XHE = .10

2.80E+04 M/SEC”

“TABLE I, - Continued -

DI-IONImZ

OVING SHOCK STANDING SKOCK REFLECTED SHOCK

1.56T1E+403
%.5920E+01-
6.6921E+0),
2.2178E+02
9.7520€ +00
2.1625E+00
" 2.4625E+00
8.4105€-01
3.6561€ +00

2.2842€-01.
: 5.0254E-01.

2.2841E-01
3.1227€-06
5.4959E-06
1.0246€E-06
" 4.0603E-02
7.0853£-06
3,8804E-21

4 M/SEC

. 8.2508E+03

4.T111E+O01" .

6.9144E+01

2.3774E+02°

1.,0028£¢01
2.1991€+00",
2.5329€+00
B.4268£-01

i 6.2956E402°  5.3780€+03
T 3.0825€¢01 . ', 4.2806E+0L
"1,0336E+401 " 5. 43C4E+01
1.0496E¢02". °  1.8743E+02
7.2152€+00 9.1081E+00
1.9811€409° °  2.0930E¢00
T 1.9759€+00 T 2431356400
-'+B.5473E-01 " 8.3767E-01
$-2.0030€+01 " 3.8181E+00
, SPECIES  ~==—v Sm————— MOLE FRACTIONS
_ 3.8615E-02 1. T876E-01 "
8.7255€-01 - '5.9925€=01"
" 3.86418E-02- 1.7875€~01""
-~ 5.31726-0¢" %.3365E-06
- 4.93GLE-DT 4.5523E-06
5.4910E-07 ' | 5.5646E-06
5.0610E~02 " . 6.3221E~02
7.19326-09 . 2.5227E-06
12.4038€-32" 0 T T,.4657€-23
Pl = 1.00E+01 N/SQ-M, USLl = 2.90£+0
XH2 = .90 XHE = .10
.. LMUVING SHOCK STANDING SHOCK REFLECTED SHOCK
p: o 6. 1661E+02 © 5.9036E+03
s 3;2078F +01 . 4.2978E+01"
" 1.05)8E+0L. 5.6494E+01
- ©1e1256£402 2.0153E+02
. 1 7.36765400 . 9.3600E400
s T.2.0072E+00 T 2:1271E4CO
Ph .+ 2.0072E+00 . 2.3762E+00
GAME - 8.43728-0: - 8.383HE-01
£ 2.0787:#01 T TT3.8723E+00

T 5.3428E-02
.. 8.64332E-01
s 5.3628E-02.
.G T0BE-TE
S 6.2256E-07
6.61905=217.
o o2%.9820C-922

6.2530E~31 -

2.23126=08 .+ &

MULE FRACTICNS

2.0040E-01
5.5T1CE-O1
2.0040€-01
3.6326E<06

- %4,7BCLE-06

5.9389E-06

1.4.2081€~02.

-3,86028=06
3.6921€-22

3.7230E¢00

© 244989E-01
4.6073€-01
2.4988€-01
2.5596€-06
5.5452€E-06
- T«21 15E-06
3.9469€-02

1.0390E-05"

‘1.6151€-20

Pl =

1.00E+01 N/SQ-M,
.90

MOVING SHOCK

US1 = 3,00E+04 M/SEC

XHE = .10

STANDING ShOCK
6.4T84E+03
4.5137E+01
5.8797E+01"
2.1616E+02
9.6177E+00
2.1614E+00
2.4411E+00°

© 8.3952E~01
3.9323E+00

MOLE FRACTIONS

2.2166E-01
5.1571€~01
2.2165€-01
3.03856-06
4.9466E-0¢
6.2452E-06
4.096CE~02
5. 7548E~06
1.63596-21

ust =

XHE = .10

REFLECTED SHOCK
9.0025€ 403
4. 831TE+01
7.1500E+01
2.5635€402
1.0313E+01
2.2360E+00
2.605% +00
8.4470E-01
3.7961E +00

2.T089E~01
4.1984€-01
2.7087E-01
2.0813E-06
5.5212E-06
T7.3227E~06
3.8360€-02
1.5056E-05
6,4229E-20

31,20E+06 M/SEC

7 MOVING SHOCK™ STANDING SWOCK REFLECTED SHOCK

P T.2546E402
T 3.3171E+0L
RROD . 1.0714E+01

H 1.2043E+02

A T.5236E+00

S 2.0334E+00

2 2.0412E+00
GAME -8+3600E-01

u 2.1547E+0L
"SPECIES  —=m-meo—e——
[ 34 g 6.9189€E-02
h 8.1263€E-00
H¢ 6.9189€-02
H2 - 4.0602E-06
H- a 7.4351E-07 -
H2 ¢+ 8.2841E-07
HE 4.8990€-02
HE+ . 4.5611€-08
HE++ - " 8.6125E-30

Pl = 1,005¢01 N/SQ-M,

XH2 = (90

P . © B.2882€+02
T . 3.5040E+0!
RHO 1.1184E+01

H . 1.3698E+02

A 7.3372€+00

S " 2.9861E+¢00

I3 2.1149€+00
GAYE 8.2883E-01
U 2.308zE¢01
SPECIES  =mcom—mmeme-
€< .7 1.0163€-01
H . - T.4946E-01
He . 1.0163E-01
H2 2.8898E-06
- 9.57645€-07
(24 1.0768E-06
HE - 4.7283E-02
FEe L.3887E€-C7
MEee 5.3017€-28

7.7729E+03
4. T452E+01
6.3548E¢01
2.47CSE+Q2 "
1.0154€+01
2.2311E+00
2.5TT6E+00
8.4287€-01
%.0686E+00

MOLE FRACTIONS

2.625GE-01
4.3541E-01
2.6289€-01
2.0817€-06
5.0772E-06
6.6435E-06
3.87€36-02
1.2129€-05
2.6590€-20

1,0705€404
5.081 7€+01
T.6349E+01
2.8962E+02
1.0917€401
2.3112€+00
2.7592€+00
8.4995€-01
3.5504E 00

3,1140€-01
3.4098£-01
3.1136E-01
1.3231E-06
5.2364E-06 -
1.2285E-06
3.6212E-02
3.1061E-05
9.3708€-19




TABLE |. - Continued

2
- 10N/ m
Pl = 1.,00E+01 N/SO=M, USl = 3.40E+04 M/SEC Pl = 1,00E¢01 N/SQ~M, usl = 3, 80500‘ N/SEC
XH2 = .90 ) ‘XHE = .16 XH2 = .90 JMHE = .10 -
E MUV ING SHOCK. STANDING SHOCK REFLECTED SHOCK e MUVING SHOCK. STANDING SKOCK REFLECTED SHOCK
P. 9.3933E+02. . 9.2316E+03 1.2637€+04 P 1.1811E+03 1.257SE+04 L 1471426404
v 3.6663E49L .0 | 4J9799E+01 5.3489E+01 T 3.9518€+01 5.4869E+0L 5.5990E+01
RHO 1.1669E¢0! |, .6.8131€+401 6.0884E¢01 RHO © 1.2587E+01 T.5661E401 8. 7623E+01
H 1.5461E402 - 2.8014E+02 3.27556+02 H 1.9308E+02 . 3.5230E402 4.1168E+02
A 8.1541E+00 1.0719E+01 1.1572E¢01 L | ©8.8021E¢00 1.1971€+01 1.3146E+01
s 2.1400€+00 ,2.3025E+00 2.3882E4C0 s 2.2520£+00 2.4488E+00 2.5465E400
L 2.19565+00. - 2.7221E+00 2.5209E+00" Lo 2.3745E¢00 3.0291E400 .. . 3,26106+00
GAME 8.2598E-01 . 8.4754E-01 B8.5718E-01 GAME 8.2567E-01 8.6216GE~01 T, 848344E-01
U’ . 2.4624E+01. . | 4.2258E+00 4,1509€ +00 v 2.7709€+01 4.6165E400 4.6384E+00
SPECIES . ===-mcemeeu- _MOLE FRACT]INS ~———==mmom—e SPECIES wememe~we=ee MOLE FRACTIONS ~=-=----=e—= s
- - 1.3464€-01. ; 2,0201€-01 - 3.4952€-01 €= ., 1.9984E-01 3.72756-01 4.1T737E-0L
|.| 5.8517€E-01 \ 3.59258-01 2.6678E-01 L I .-5.5820€~01 . . 2.21S5%-0L . .- 1.3491E-01
He . . 1.3464E-01 - 3.015%E-01- 3.4945€-01 ke 1.9986E-01 - .  3,7266E<01, ... 4.1705E-01
Y 2.14U8E-06 -, o 1.3T€EE-06 . T.TT49E~07 n2 1 1.21656-06 . - %,8263E-07 . 1.7298E-0.
M- 1.1313E-06 " 4.9148E-06 4.628TE-06 4h- o . la34«63E-C6 - 3.7691E~06 2.6529E-06. !
hit. - 1.2882E-06" 6.6738E-06 - 6.6760E-06 ha¥ 1.5782E-06 5.5624E-06 4.2654E~06
HE 4.5545E~02 3.6712E-02 3.4172€-02 HE, . “«2112E-02 3.2916E-02 . 3.0344E-02
HE+ 3.3160E~07.. . . 2.4414E-0S 6.4020E-05 nE+ . 1.2907E-0¢6 . 9.6814E-05 3.2098E-04
RE++  Le3475E-26, 3.6036E-19 © 1.3153€-17 HE++ 2.11738-24 | 5.3660E-17 . 3.8421E-15
P1 = 1.00E+01 N/Su-Ms  USL = 3.60E+04 M/SEC Pl = 1.00E+Ol N/5Q-M, US1 = 4.COE+04 n/sec B \
XH2 = .90 XHE = .10 XH2 = .90 XHE = .10 o o
MOVING SHUCK  STANDING ShOCK REFLECTED SHOCK . MOVING SHOCK SYANJING srocx REFLECTED SHOCK
P 1.0568E+03 1.0838E4+04 1.4791E+04 P 1.3121£+03 1.4423E404° .~ 1.9729E+04 .
T 3,8136E+01 S.2241E+401 5.6486E401 T, 4,0844E¢0" " © S5, 7830E¢0l: . ° 6.4652E+401
RHO "1.2142E+01 © 7.22C8E+01 8.4T25E+01 RRO . . 1.2996E+01 i 71.82626401 - . 8.8939€ ¢01~
H 1.7331E+02 | ©3,1522E+02 3.€6835E402 Hee 2.1391E402 C3.9131E402 . 4.5878E+02
A 8.4751E+00 1.1320€+01 1.2307€+01 Ay 9.1371E+00 1.2695E¢401 . 1.4217E+0L"
s 2.1953E+00 2.3751€+00 2.646TSE+00 S < 2431016400 2.5231E+00 2.6274E400°
z 2.2823E+00 " 2.8721E+00 3.0907€ +00 . . 244719400 3.187¢€4C0 - 3.43126+400
GAME 8.2523E-01 8.5376€-01 8,67586-01 GAME 8.2692E-0L 8.7431E-01 -941111€-01
u 2.6168E40L 4,4067€+00 4. 3884E+00 U, 2.9246E4+01 4. 8650E+00 . 5.0031E+00
SPECIES  ~=--coc——-ee MOLE FRACTIONS ===mm==m-eee - SPECIES  —v==wocm=--oa MOLE FRACTIONS =w—mmmmemoen
E- 1.6752€-01 3.3870€-01 3.8525€-01 E- 2.31356-01 %.03$4E-01 - 4.4626E-01
H 6.2115€-01 2.8782E-01 1.9727€~-01 Ho- 4+.9684£-01 1.6055e~01 7.9255E~02
He 1,6752€-01 3.3865€-01 3.8511E-01 bt - 2,3135€6-01 T 4.0373€-01 4.4534E-01
H2 1.6109€-06 °  8.5307€-07 4.0186€-07 we - - 9.0483E-C7 2.3824E-07 S.1769€-08
H- 1.2615E-06 4.46E2E-06 3.7274E-06 h= 1,3854E~06 - 2.8897E-06 . ' 1.5148€E-06
H2+ 1.4567€-06 6.31C6E-06 5.6515E-06 H2e 1.6501E-06 - - 4.481l1E-06 "2.6308E-06
nE 4.3814E-02 . 3.647157€-02 3,2218E-02 HE o 4.0453E-02 . 3.11€7€-02 - -2.8227€-02
HE + 6.85L8E-07 %.8313E-05 1.3771E-04 HE+: 2.2869E-06 - 2.0440E-04 - * 9.1723E-04
HE++ 2.0084E-25 4.35715€-18 - 2.0226E-16 HE#+ - 1.7994E-23 ": T.4022E-16  ° . 1.3484E-13



90

MOVING SHOCK
4 . . . 1l.449BE+03

T =7 T4.21%2E0L
RHO - 7 ['1.3365E+01
H "' 2.3581E+02
A "7 ""9.4B20E+00 -
S L .- .r243695E¢00

£- T 2.6187E~01
Ho . 5.3742E-01
He . .2 2.6186E-0L
H2 Y Tt 6.7030E-07

Tixesdgs 3797€-06

3. 8845E-02

Tl1:2853€-22

.90, .. .

1.00E+01 N/SQU-M,

2 1. 6711E-06

3.8908E-06

1.00E+01 N/S5Q-M,

TABLE I, - Continued

US1l = 4,20E+04 M/SEC

XHE = 410

STANDING SHOCK
1.6351E+04
6.1403E401 .
7.9612€+01
4.3217E+02
1.3545E401

© '2.5975E+00
3.3448E+00
8.9330E-01.
5.1759€+00

MOLE FRACTIONS

4.3156E-01
1.06656-01
_T4.3148E~01

i

7 '9.4402€-08.
1.924¢E-06

3.1680E-06
2.9416€-02
T 4.81CSE~04
1.3856E-14

uslt =

XHE = .10

REFLECTED SHOCK
2.2566E+04
7.1605E ¢01
B.T7966E ¢01
5.10156+02 ,
1.5638E+01
2.7083€+00
3.5826E ¢00
9.5331E-01
5.5038E +00

4.6967E-01

3.6290£-02
4.6613E-01
8.3982E-09
5.9975€-07
1.1615E-06
2.4376E-02
3.5383E-03
1.3142E-11

4.40E+04 M/SEC

MOVING SHOCK STANDING ShOCK REFLECTED SHOCK

. 145942E+03

. 4.3438E+01
1.3690E+01
T .2.5877E+02
. -9.B8390E+00
2743026400
© .2.6808E+00
8.3132€-01
.2307E+01
SPECIES  ~==-=-==-==~
E- 2.9125e-01
H o ., .. ,. 3.8021E-01
He T 2.9124E-01
H2 .. . b.B350E-07"
H- .. . T 1.3316E-06
H2¢ 1. 1.6417E-06
HE - e e 35T296E-02
HE®. . .7 [ 6.,4599E-06
hEes T .dL3968E-22

32

1.8323E+04
6.6052E+01
T7.9482€E+01
4. T4T8E+02
1.4595€401

2.6698E400

3.4901E+00
9.2397€-01
-5.5712E¢00

4.5561E-01
6.1481E-02
4.5426€-01
2.6615€-08

“1.04CSE-086

1.8482E-06

2.73C4E-02.

.. le3481E-03
%.3941€-13

MOLE FRACTIONS

2.5690E +04
8.1713€4+01
8.5053E+401
5.6690€ +02
1. 7264E401 ~
2.7871£400
3.6965E 400
9.8677E-01
6.2035E+00

4.8600E-01
1.3609€-02
4.7334E-01
. T.8251€E-10
1.6867E~07
3.7433E-07

1.4393E-02,

1.2659€E-02

2.1025€E-09

b, * 10N/ m?

PL = 1.00E+0l N/SQ-M,

XH2 =

SPECIES

[
H
H¢
H2
H-
H2+
HE
HE#,
HE+e

Pl
XH2

SPECIES

£-
H

H+
H2
H-
ha2+
HE
HE ¢+
HE ++

«9

1.7450E+03
4.4755E+01
1.3967E+01
2.8280E+02
1.0211E+01
2.4921E+00
2.7917E+00
8.3449E-01
3.3828E+01

3.1940€-01
3.2538E-01
3.19396-01
3.3844E-07
1.2444E~-06
1.56336-06
3.5810E-02
1.0602E-05
5.1161E-21

1.00E+01 N/SQ-M,

«90

MOVING SHOCK

1.9023E+03

T 4.6122E+01 -

1.4191E+01
3.0789E+02
1.0602€E+01
2.5550E+00
2.9063€¢00
8.3848E-01
3,5342E+01

3.4626E-01
2.73106-01
3.4624E-01
2.2139€E-07
1.1225€E-06
1.4391E-06
3.4390E~-02
1.7434£-05
3.0998E-20

US1 = &.60E+04 M/SEC

XHE = .10

2.0269E+04
T.2552€+01
T.7371E+01
5.1891€+02
1.5860E+01
2.7399E+00
3.6107€+00
9.6019€E-01
6.1148E¢00

MOLE FRACTIONS

4.7379€-01
2.9212E-02
T '%.69264E~01
4.6612E-09
4.1963E-07
8.2342E~-07
2.3140€-02
4.5548€E-03
2.8317-11

usy1 =

XHE = .10

STANDING SHOCK

MOVING SHOCK STANDING. SHOCK REFLECYED SHOCK

2.9131E+04
9.65T1E*0]
8.0024E+01
6,2998E+02
1.9928E+01
2.8624€ +00
3.7695E+00
1.0909€+00

. 7.1434E+00

4.9595E-01
4.6096E~03
©.7291€-01
4.5930€-11
3.5944E-08
9.3500€~08

. 3.4806E-03
. 2.3048E-02

2.6366E-07

4.80E+04 M/SEC

s

REFLECTED SHOCK

2.2183E+04 3.3044E¢04
8.0T713E+01 1.1971E+02
T.4323E+01 - T.2785E+01
‘5. 645TE+02 - 7.0318E402
1.7149E+01L 2.298TE+01
2.8043€+00 2.9324E+00
3.698CE+00 3.7923€+00
9.8526€-01 11639 +00
6. 7589€E+00 8.5473E+00
MOLE FRACTIONS ————=—=v=e-o
4.8621E-01 4.9899€-01
1.3017E-02 1.5576€-03
4.7374€-01 4.7309€-01
6.515SE-10 1.7313€E~-12
1.4556E-07 6.7369E-09
3.1853E-07 1.8602E-08
1.4572E-02 4.9620E-~04
1.26470E-02 2.5843E-02
1.68$SE-09

2.9882E-05



70E+01 N/SU-My

TABLE I,

S
Al

- Continued

pl-le/mzu

USL = 5.00E+04 M/SEC

Pl.= 1.
XH2 = .90 XHE = .10
" MOVING SHOCK . STANDING SHOCK' REFLECTED SHOCK
3 T 2.0658E¢03 . 2.3986E+C4 3.7139E404
¥ C 4 TST4E+OL ' . 9,1060E¢01 1.4579E+02
RHO: 1.4359E¢01 [ °7 7.0086E+01 6.T031E+01
H ’ 3.3403E+02 ., T 6.1144E+02 7.8099E¢02
A L1.1017E+0L 1, 9018E+01 2.4949€+01
5 .07 2.6187E+00 Tl "2.8646E+CO 2.9927E+00
1 0. . 3.0262E¢00 ° 3,7584E+00 3.8003E+00
GAME ~ B.4362E-01 ' 1.0568E+00 1.1235E+00
u 3.684TE+01 7.5610€+00 1.0011E+01
SPECIES  , ===—=—-=—=== ., MOLE FRACTIONS —--—r===-=-=
3 <L 3.T1T74E~01 J9647E-01" 5.0004E~01
" : " 2.2348€-01 . 5.65896-03 7.4906E~04
He ~ 3.7L71E-01 © 4.T1326E-01 4.7289E-01
H2 L la4456E-07 T TTIU6702E-11 L 1.2938E-13
H-" t . " 9.TLSSE-0T | 4.50C7E-08 2.4718E-09
H2¢ L.2736E-06 " .1052E-07 5,2026E-09
hE 3.3037E-027 . .4007E-03 T.4315E-04
HE+ 2.9129€-05 ' 2.12CEE-02 2,5190€-02
HE++ 1.9364E-19 6.8269E-08 9.8046E-04
PL = 1.00E+0l N/SQ-My USLl = 5.20E+04 M/SEC
XH2 = .90 XME = .10
HOVING SHOCK STANDING SHOCK REFLECTED SHOCK
3 .2.2355E+03 .72.5526E404 4.1028E+04
T . 4.9165€401 "1,.0505E402 1.6701E +02
RHO - 1.4460E40L T 6 6.4285E401
H ' 3,6123E+02 . :'6.5885E402 8.5662E+02
A 1.1467E401 .. 2,13L1E+01 . 245691E+01
[ 2.6830E+00 . “2,9195E+00 3.0416E+400
r4 . 3.1445E+400 " 3, 7860E+00 IS 3.8213E+00°
GAME 8.5049E-01 1.1415E+00 1.0342E+00
u 3,8341E+01 8, 6466E400 ‘1.1116E+01
SPECIES - HOLE FRACTIONS ==om-=m--=-e .
E-' . '3.9577e-01 ; 4.9815E-01 5.0279E-01 _ |
h L.7671E-01 2.4CS7E-02 5.0554E-064 .
He 3.9572€-01 4.7302€-01 4.7054E-01
H2 "8.5080E-08 6.9563E~12 T 2.7763E-14
H- T 9846E-07 1.2161E-08 . 1.64586-09
h2e 1.0732€~06 3,3550€-08 2.4602E-09
HE © 3.1751€-0G2 1.2954E-03 6.77628-05 °
HE + 5.0368E-05 2.5116€-02 1.9958E-02
HE++ 1.31756-18 2.3380€-06 6.1434E-03

Pl
XH2

[
T
RHU_
H
A
s

PR
GAME
(V)

SPECIES

I.OOEfOI N/SQ-M,

.

USl = 5.‘0500& N/SEC ‘

XHE = .10

MOVING . SHOCK STANDING ShOCK REFLECYED SHOCK
L L %.4566E404

 2.4110€+03
5.0978E+0L.

. T1.4482€+01

© 3.8948E+02 .
1.1968€+0)
2.7477E+00.
3.2658E+00
8.6028€-01
3.9820€+01

. 2.6839E+04
1.2087€+02
. 5.8523E+01
7.0690€402
2431208401

2,.9678€+00
3. 794 2E+00

1.1655€6+00
9.877T0E+00

" 449922€-01

4.7320E-01
. Te97417E-13
T 4.1372E-09

o 1.2085€-03

L 1:1361E-08

1 3,7348E-04
' 2.5938E-02
%o 4T46E~05

US1 = 5.60E+04 M/SEC

XHE = .10

1.8374E+02

. 6.2981€+01

9.2903E+02
L 2+6926E 401
3 0822£+00
3 ‘851 2E+00
" 1.0246E+00

1.1851E+01

MOLE FRACTIONS ~====>r-—mem

" 5.0664E-01

3.9994E-04

4+6699E-01

| 1.0625E-14 .
1%3691E-09

"1:5676E-09
3.1993E-05

1.2220€~-02
1.3714€-02

B

. MOVING SHOCK SIAND[NG SHACK REFLECTED SHOCK

E- - T 4.1822€-01
Ho: © 1.3304E-01
Rt [ 4.1812€-01
H2 7. 4 4TT6E-08
H- " 6.11926-07
H2¢ "7 Ba4683E-07,
HE © 3.0528E~02
HE+ 9.2539€-05
HE ++ 1.0609E~17
Pl = 1.00E+01 N/SQ-M,

XH2 = .90

P . 2.5917E+03
LI . 5.3162€+01 .
RHO " 1.4398E+0L

H 4.1877E+02 .
A 1.2553E+01

s 2.8122E400
I "3,3859E+00
GAME 8.7539€-01

u 4.1277E+01

SPECIES  ===cme-—cm-ea
g- %+3884E-01
H o 9.2969€-02
He > 7 4.3865E-01
H2 1 1.9843E-08
h= 4.2333€-07
HZ‘ 6.0713E-07
HE ©2.9346E-02
HE+ 1.8853E-04
HE++ 1.1624E-16

2.T991E+06 - 4. 8068E+04
1. 3755E+402 240351E+02
5.35616¢01° . . 6.0892E+01

. 7.5606E+02 1.00776+03
2.4452E¢01 . 2.9189c¢01
3.0121E400 3.1244E400
3.7985E+00 3.8789E+400
1.1440E+00 “1.0793E+00
1.1070E+01 1.2808E +01

MOLE FRACTIONS =-======vwee
" 4.9981E~01 " 5.1017€-01
T.1249E~04 " .3.1299E~04
4.7316E-01 = "4.6374E-01
1.3484E-13 “"* ' 3.9094E-15
1.9364E~09. “ . '1.0859E-09
4.5634E-09 "9.5048€~10
1.5426E~04~ 1.0423E-05"
2.5655€~02 5.10864E-03"
4.T659E~064 2.0662€-02

33



. - * TABLE (.,
. NP4
pl-IONIm
Pl = 1.00‘001 NISO N- . US1 = S5.80E+04 NISEC Pl = 3,00E+01 N/SQ-My
XH2 = . .90, XHE = .10 | XH2 = ,$0
. MOVING SHOCK SYANDING SHOCK REFLECTED SHOCK
- 2eT166E+03 . 2.8911E¢04 L 5.1196E¢04 e 3.1529E+03
ur S+600LE¢OL, . 1.53186E402 2.2842E402° LI 6.5592€401
2 1.4167E#01 | 4.9682E401° . 5.15726¢01 RhQ 1.3087E+01.
4.4907E+02 T 8.0661E+02 " 1.0908E¢03. H- . 5.1250E+02
1.3288F+ 0} 2.4951€E+01 3.1886E+01 A 21,5262E¢01
2.8758£+00 3.0526E400 . 3.1660E¢00 S 2.9964E+00
3,649985+00 3.8065E¢00 . 3.8930€E+00 z 3.6729E+00
9.0089€-01 1.0667E400 1.1433E%00. GAME 9.6681€-01
4.2698E+01 1.2159E+01 ' 1.3882E 401 u 4,5360E+01
SPECIES  =—==-==w—w=== MOLE FRACTIONS —=-m==- —" SPECIES
E- .. 4.ST11E=0l .  5.0051€E-01 'j S.1194€~01 E~ 4.B270E-01
M . 3.7653E=02. |, . 5.0964E-06 . .2.3596E-06 LR 1.2653E-02
He v b 5666E~Ol‘ b 7231E- olif_e 4.62)13£-01} ke . ©.T7426-01
M. L 6.6624E%09] 9.0066E-14 - . .1.27641E-15 H2 1.9964€E-10
He 2.4923E-07 143647609 .8.1531E-10 H- 3.9921€E-08
r2e . 3.7458E-07 2.7051€-09 5.6644E~10 . h2¢ 6.9805E-08
HE 2.8116E-C2 . 9.615CE-05 ,2.4023€E~-06 rE T 2.1946E-02
HE+ . © .4 5651E-06 " 2.3745E-02 +1+.9596€E-03 FES 5.2801E-03°
HE+e " 2.1366E-15 -2.4266E-03 -244125€-02 HE¢ ¢ © T.62126-12
Pl = l.U0E+0L N/SU-M., USLl.= €.00E+04 M/SEC. PL = 1.00E¢01 N/SG-M,
XH2 = .90 X4E = .10 XH2 = .90
MUVING SHOCK STANDING SFOCK REFLECTED SHOCK
P, 2.9640E+03 2.9631E+04 5.3623E04 P . 3.3401£+03
Y 6.0040€+0! 1.6616E+02 2.57356+02 T . L T18T1E¢OQL.
RRN 1.3717€+01 4.56832E401 5.3661€¢01 RHJ t l.2685€+01
H ©.8035¢6¢02 8.5911€+02 1.1799€+03 H . S5.4S5T9EeO
A 1.4266E+01 2.5165E+01 3.4244E¢01 A 1.6175E+01
S 2.9577:+00 3.092CE+CO 3.2069E+00 s 3.0513€+00
z 3.5990€¢00 3.4276E«00 3.8975E 400 l 3.7291€E+00
GAME 9.4184E~-01 9,9745SE-01 1.1691E¢00 GAME 9.:7620£-01
u 4,4063E+01 1.2876E+01 1.5182€ +01 u 4.6636E+01
SPECIES  -=--- ————e MOLE FRACTIONS ~=---=-wee-= SPECIES -—=-- P,
£~ 4,72C8E-01 5.0362E-01 5.1251€-01 €~ 4,9950E-01
H o 2.9503€-02 4.0786E~04 1.75336-04 hoC 5.5553€-03
he «.7063E-91 % .6985€E-01 4.6166E-01 He - 4.7713E-01
w2 1.4258E-09 5.2078E-14 4.0823E-16 h2 2,8760€-11
[ . 1.1317€-07 1.0574E-09 .5.8016E-10 H- 1.4044E~08
H2e 1.81696-07 1.9122e-09 -3.,0934€E-10 n2e 2.6173E-08
+E 2.6339€-02 . 6.0325€-05 5.2241€-07 HE 1.345E-02 -
+Ev 1.4465€-03 1.8265€6-02 4.5881E-04 ~Ee 1.3366E-C2
HE®e | Jel4l4E-14. 7.70C5E-03 2.5198E-02 HE¢+ 3.6783E-10

34

- Continued

USL = €.20E¥04 M/SEC

. XME = .10

.t
v

'MOVING SHOCK STANDING SHOCK
2.9879E+04 -,

- 1.T772€+402°
. 4437328401
9. 1234E402°
2.6424E401

3.1316E+00-
3.8537E+400

- 1.0226€+00

1.3537€+01

1

mmmemme————— MOLE FRACTIONS

“5 0698E~01
T'3.0949E-06
4.6676E-01
1.0475€-14

‘7.302CE-10 -
11.0022€-09-

2.6743€-05
1..1615E-02
. 1.4303€-02

REFLECTED SHOCK
5.5102E+04 .
24883TE+02 .
4.9009% +01,
1.2706E+03

3.6357E%01

[ 3,2472E400

 3,8989%+00

.. L. LT57E+00
1.6496E+01

. 5.1268€-01
" 1.3102€-06 _
. %.6154E-01..

1.3957€-16.

-~ 4,0098E-10

1.7944€-10
© 1.2853E-07
'1.5449E-04
2.56%HE-02

USl = 6.605'06 HISEC

XHE = 10

. MOVING SHOCK' SYANDING SkOCK REFLECYEO SHOCK

2.995T€+04 5.6339€ ¢04
1.908¢E¢02 3. 19106402
" 4.0521E+01 4.5279€+01
©9.6590E402 1.361 86403
2.7941€401 3.8274E¢01
3.1696E+C0 . 3,2830£400
3.8737€¢00 3.8994E¢400
1.0563E+00. 1.1T73€400
1.4331E+01 " 1. 7698E+01
MOLE ‘FRACTICNS =<--===-= -—-
5.0951€E-01 ©5.1274E-01
2.3819€-04 1.0147E-04
4.6444E-01 4.6151€-01
2,337%€-15 5.5980€~17
5.3470E-10 2.8667E-10
“5.576SE-10 1.12NE-10
1.0721€-05 3.9743€-08
- 6.5385€~03 6.4455E-05
1.92¢6€~02 2.5581€-02




Pl = 1. 005001 N/SQ Hn
XH2 = .90

SPEC

L
XHZ

4
T
RHG"
" .
A

S

¢
GAME
v}

SPEC

E-
h o
he
w2
H-
h2e
HE
HE+
HE*e

MOV ING SHOCK
3.5415€E+03

"7.9351E+01..

T 1.1834E +21

'5,7994E+02 ..

1.7669€+01.

, 3.7T12E¢00-
" 140432E400 °
:4;1&535001:'

1€5-

4.9618E-01
2.4503E-03 |
" 4 7435E-01
“3.9652E-12 "

" 1.0873E-08

= 1.00€+01 N/SQ'M'
= .9Q [

S

MOVING_ SHOCK

3,10264E400" -

w.1sazssp9~ﬁ
4498 3E=09 -
© '5.1809E-03 .,
" 2.1336€-02

TABLE |,

USl = €.60E+04 M/SEC

HE = .10

e '

STANDING SHOCK

. 2.2688€-02

REFLECTED SNOCK

"2.9730E+0& . 5.7028E+04
2.05%56¢C2 3,5060E+02
3.7206€¢01 4.17356+01
. L.0194E+03 1.4561E¢03
L 249757E+C1 * 4,0117E+01
:3.2064E+00 3,31 74E+00
3.8873E+00 3.8996E+00
-3 1.1082E+00 1.1778E+00
. 1.5153;»01 1.8881E+01
em—————— -~ MOLE FRACTIONS —meme—— e
, 5.1123E-01 5. 12115-0{
'1' 1.8700E-0% : “7.97364€-05
5. 4.6286E<01 .- 4.6151E-01
°'8.3645E<16 < . 2.4316E-17
> 4.0163E-10 ' .  2.0220E-10
© 0 3,4234E-10 - . 7.3397€-11
3.8129E-006 * 1.4039€-08
.3,0663E-03 3.1009€-0%

2.5613E~02

USLl ='6.80E+04 M/SEC

XHE =

.8

e

STANDING SFOCK

REFLECTED SHOCK

P

3.73436¢03 .77 1 2,8852E+04 5.6380E +04
8.9415E+01 2,2144E402 3.B1126¢02
Le1C16E+01 3.3458E4C1 357934E +01
6,16902+02 . +14271€E403 1.5442E%03
1.9606E+01 7 3.1450EeCl 4.1862E¢01
3.1692€400° 73.2631E400. . 3.35176400
3. 7913€+400 3,8944E+00 3.8997£4G0
1.1339€+00. ° 1.1469E¢00 .~ 1e1779E+00
4. 8986E+01 1.6082?091 ) 1,9974E¢01
1
IES = ==cr--===--= MOLE FRACTIONS e
- 4.95365—01 5.1212€-01 - 5.12786-01
. 1.0144E-03., 1.4574€-04 6.294TE-05
. %.7375€-01 4.6205¢-01 . 4.6151€-01
4.1915€-13 3.220eE-16 1.1046E-17
1.3552€-09 2.8978€-10 1.4126E-10
3.26499E-09 2.0738€-10 "4.8385E-11
1.2674E-03 1.2191€-06 .5.5221€-09
2.5108E-22 :1.28C8E-03 1.6851€-05.

3.2148E-07

2,43%¢€~02

2.5626€-02

. =Continued
2
«10N/m
Pl = 1.005.01 N/SQ-M, usl = 7, oosoo¢ u/sec
XH2 = .9 XHE = .10
" MOVING SHOCK STANDING SFDCK REFL L 4
pe 3.9249€+03 2. 77576404 5?55232?32‘
T . 1,0114E402 2.3804E¢02 4. 106TE+02
RHQ 1.0220E+01 2.9919E401 3.4528€+0]
"o 6.5063€402 1.1221€+03 1.6328E+03 -
A S 2.1170€+01 3.2884E401 4.3438E¢01°
sl 3.1906E+00 3.2784£¢00 3.3835€+00°
z- 3. 79T1E+00 3.8974E+00 3.8998E +00'
GANE . 1.1669E+00 1.1655€6400 1.1780E+00"
v 5.0016E+01 . 1. T06GE+01 2.1024£401
SPECIES . —ww—=—cocces' MOLE FRACTIONS =~==co=——leo
€ 4.9961E-01. °  5,1250g-01 s. -
e 4.6689E-04 1.1347E-04 ° os.$§§?§-3§
He 14.T358E-01 4.6LTIEZ0L- . . | 4.6152E-01
hZ TN C6,9582E7147 - s 5.4344E~18
M- 7L L &alT1262107 P - 2,06706%10° | 1.0030E-10
HZ¢ 00 1.1197E-09 " 1.27196~10 ‘3.31176-11
ME 3.1287E-04 4.07596-07 2.4463E-09
HE® " 2.6017€-02 5.50306-04 1.0240E-08 °
HESS ¢ 6.5912E<06 2.5101€-02

2.56326-02
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TABLE 1. - Continued

0 2
- 20N/ m
Pl = 2.005+01 N/SQ=M,- US] = 4.COE+C3 M/SEC . Pl = 2.00E+401 N/5Q-M, USL = £.00E+03 M/SEC
XH2 = 490 o XHE = .19 XH2 = .90 XHE = .10
. MDVING SHOCK “STARDING SMOCK REFLECTED SHOCK . MOVING SHOCK, STANDING SHOCK REFLECTED SHOCK
P T l.1614Ee0L. 2.4318E401 | 5.9450E401 - | [ 2.6570€E+0L 8.7387E401 - - 146309E402
T 7 2.5388E¢00. 3.6689E+00 | 5.1884E+00 T 5.3252E400 - T.0102E¢00 - - 7.9357E+00
RHU 7 - 3,95)6E+00 . 6.6291E+00 1.1456E+401 . RhC . 4.9882E+00 1.2325€+01 1.5798E+01
Ko T 2,0049E400 3.7785E¢CO 544605E +00 . H T 5,6263E+00 8.2072E400 :* - -'1,0795E+01
A -7 7 1.7084F¢00 ~ . 1.9005E¢0) '2,2298E+00 A 2.2489E+00 2.6494E+00 -+ 2.5869E+00
S . . 1.0506E¢00C. "1.0522E¢00 . 1.06T6E+00 S 1.104TE+00 1.1122€400 " . . 1.1329E+00
z, © 1,0000€+00 . 1.000CE+00 1.00)1E+00, 3 1.0003E+00 1.0114E+00 + - 1.0380E+00
GAME © . 9.9311E-01, ' 9.8451E-01 °°  9.5813E-01, GAME 9.4941€-01 " 8.4615E-01 -+ - 8.1237€-01
v} [T 2.3675€+00 1.4074E+00 1.2475€400 v 3.8025€+00 1.5361E400 1.2851E+00
SPECIES  —=i--moom——e MULE FRACTIONS —--mee—w—aee SPECIES = -—==mmoe—--o MOLE FRACTIONS =-=--me--e--
E- 5.7029€-61 6.2131E-41 - 1.2872E-25 , E- . . 9.T015€-22 ' 4,2750E-16 '6.0187E~16
WO T 7 1.91926-09 - 2.2989E-07 - 2.9673E-04 H L 6.8062E-04 2.2631E<02" 7.3193€-02
He LT - 5.4726E-20 . 6.0740€-20" - -6,4201E-20 Ht - .-  6.,4082E-20 "' - 4.2029E-16 - 5.9226E-14
h2; 10" 9.0000€-01 4.0000€E-01 8.9972E-01 . h2 - . 8+9935E-01 . B.7850E-01 - - 8.3047€-01
[ 2432526-69 “1.988SE-4T 7.6903E-30 e L.0751E-26 . 3.5913E-20 1.5639€-17
H2e T l1.1T18E=20 5.7012E-21 . 2.2306E-21 . H2 . 1.3663E-21 .- 7.30640E-18 - ‘947716 E-16
HE:" T T1.0000€-01 . 1<00CCE-01 -9.9985€-02 hE 3.9966E-02-. - 9.8868E-02 9.6340€-02
HE+' 1e6427€-72 1.,7528€-61" 3.1589E-52 ME+ 2.5035E-51 6.632€E-41 -+ 2.2038E-36
rEes R Y. . 0. HE++ Je 0. 0.
Pl = 2.00E¢0L N/SU-My, USLl = 5.COE+03 M/SEC PL = 2.00E+01 N/SQ-M, US1 = 7.00E+03 M/SEC
XH2 = .90 XHE = .19 CXH2 = .90 XHE = .10
.MOVING SHOCK . STANUDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 1.3291E+01 4.876SE+01 1.0536€ ¢02 3 3.6754E¢01 - 1.4967€+402 2.4624E402
T 4.0444E¢00 5.3962E+00 6.5231E+00 T - . €.5165E+00 - 8.0338E400 - 8.6TBTE+00
RHD - 4.52195+00 9.031€E+00 1.5085E¢01 ~ RHI)  ° 5.6029E+00 1.7816E401, * 2.6204E401
H . 4.1831E00 5.7065E400 - 7.5585E+00 [ 7.3512E400 - 1.1344E+01 - 1.4195E+01
A 149922E+00 2..2643E+00 2.4460E+00 * A- 2.3811E+00 - 2.6060E400 . = 2.7449€+00
S .: 1.078:€¢00 - _ 1.082CE+00 1.0997E+00 S T1.13976400 ©  1.1459E+00 1.1704E +00
z . . s1-0CO0NE+00 1.0003E+0C 1.0088E ¢CO z 1.0066E+00 “.1,0457E+00 1.0828E+00
GAME™ . 9.7932E-01 - ° 9,4982E-01 . 8.5659E-01 - GAME 8.6431E-01" 8.0834E~01 8.0177E-01
U 3.0856E+00 1.5418E409 1.3253£¢00 v 4.5574E+00 1.4317€400 1.2416E400
SPECIES - ~-=-mroeee—e. MOLE FRACTIGNS ————=mmmmm—m SPECIES  =r=m——mw———— MOLE FRACTIONS -———c===———-
E~ .- .iov 3.14T4E-29 2.2585€-22 2.5T44E-16 E- T 3,4164E-17 - 1.01066-13 " " 1.3186E-12
H o © 2 4.2473E-06 6.6681E-04 1.7487E-02 M .7 1.3065€-02 °°  B.7485E-02 1.5287E-01
He to- 643200E-2C - 6.4B68E-20 - -, 2,5277E-16 he. 3,3791€-17 © 9.9551E-14  1.2983E-12
2 - - . 9.03)0E-7% - ©8.9937E-01 . 8.8339E-01 H2 - 8.8759E-01 . 8.168SE-01 " 1.54T8E-01
He © vl 2.8161E-45 - 2.8334E-27 2.5427€-20 - h- T 1.3543€-21 2.5802E~17 “6.1363E-16
HZ +- 3.2401E-21 1.77€9E-21 . 4,7593E-18 B2+ ¢ 4.4013E-19 . °  1.5331E-15° " 2.0840E-14
HE - "+ 1.0000E-C1 - 9,9967E-02 9.9126E~02 HE" 9.9347€-02 ~  ~ 9.562¢E-02 9.2357€-02
FE+ . 3.8305E-6 7.1985€-51 '3,2923E~41 HE+ 1.1979E-43 3.9734E-36 1.7413E-33

hE ¢+ Je - 0. 0. HE+¢+ e 0. [+
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Pl = 2.00Z+01 N/SQ-M,
XH2 = .90 .
MUVING SHOCK
P 4.9166E4+0]
T 743C92E+00
RHO 6,55069E+400
H S.3685E+00
A 2.4750E+00
S 1.1580E+00 -
.. 1.0260E+00
GAME d.1687€-01
) 5437205 ¢00
SPECIES  —===—-—==w=—--
E- 3.9212E-15
+ 5.0689E-02
He 3.8753E-15
H2, 3.5185€~-01
H- 2.92606E-19
H2+ 4.6197E=17
hE 9. T466E-02 - .
HE+ 1+3368E-24
FE++ . ’
Pl = 2.00c+Cl N/Su-M,
XH2 = ,90 .
MOVING SHOLK
P, 6.352€E+01
L 7.3660E¢00
RHO - 1.6547£ 400
B 1.1658E+01
A 2,5T90€400
S 1.1679E+00
z 1.0552€+0C
GAME 8.0140E-01
u 6e.1988E+00
SPECIES  ——=-rm-cww--
£~ T.646lE-14
3 1,0463€-01
He T7.5661E-14
H2 3.00635-01
H- 1.0676E-17
H2 + 3.1127E-16"
HE 9.4770E-02
HE + 1.8137€-36
hHE++ Je

TABLE I. - Conti

Usl = 8,C0E+03 M/SEC

XHE

STANDING SkOCK

2.4877€+02
. 8. 8097E+00
2.5757€+01
1.5126E401
2. T80SE+CO
1.1843E+00
1.0966E+00
8.0052e-01
* 1.3664E400

MOLE FRACTIONS

2.06%6E-12

1.7614E-01

¢ 2,0143E-12
v 7.3267€-01

. 9.62C8E-16
1 3.26278-16
© 9.1152E-02

. 1.5548€-32
e

usl
XHE

won

10

3.89TLE¢C2
9.4821E400
3.5456E401 "
. 1.9471E+01
2.5658E+C0
1.2279€+02
1.1595€+00
.8,0004E-01
1.3397E+00

MOLE FRACTIONS

1.8548E-11

- 247501€-01
1.8658E-11
643874E-01
1. 48256~ 14
3.0567E~13
8.6249E-02
1.6954E-30
o.

_REFLECTED SHOCK
3. 7784E+02
9.3551€+00
3.5367€+01
1.8328£+01
2.9233E400
1.2130€+00
1,141 8E+00
8.,00026-01
1.2235€ +00

1.3498E-11
2.4840E-01
1.3296€~-11
6.6402€-01
1.0244E~14
2.1244E-13
8.7580€-02
4.2951€-31
0.

$.00€E+02 M/SEC

STANGING SHOCK . REFLECTED SHOCK

'5.6162€ +02
9.9857E+00
4.6374E +01
243084E+01
3.1163£+00
1.2605€ +00
1.2127€ 00
8,0195€-01
1.22126+00

. 8.3587E-11
3.50836-01

© '8.2358E-11
5.6671E-01
9.2473E-14
1.3215€-12
8.2458E-02
2.8578€-29
0.

nued

p1-20 Nlm2

Pl
XH2

SPECIES

E—
o
He
H2 |
H-
H2¢
HE
HE ¢
HE++

Pl =
XH2 =

AN

AME

co

SPECIES

€-
M.
He
n2-
H- .
H2e
hE -
HE+ -
HE++

2.00E+01 N/SQ-M,

MUVING SHOCK
7.9694E+01
8.3122E+00.
8. 7854E+00
1.4213E+01
2.6870E+00
1.2207€+00
1.0914E+00
7.95483c-01
7.0215E+00

5.7673E-13
1.6750€-01
5.71076-13,
7.4088E-01
1.1964E-16
5.7T8L6E-15
9.1625E-02

~7.3600E~35
.

2.)0E+01 N/SQ-M,
o .

MOV NG SHOCK
9.7583£+01
8, 70075400
9. 8928E+00
1. 70326401
2.7983E+00
1.2563E+00
1.1335€+00
7.9395€-01"
7.8342E400

2.8392E-12
2.3557¢E~-01
2.8134€-12
6.7621€-01
3.0016E~-16
2.6592E-14
8.8222€-02
3.04B3E- 33
J.

uslt
XHE .10

STANDING SKOCK |
5. 7591€402
1.0102E+01
4.6259E401
2.4345E401
3.1611€+00
1.2762E+00°
1.23276€+00
8.0244E-01.
1.3356E400

MOLE FRACTIONS

1.1101E-10
3,775CE-01
. 1.09376-10"
S.4130E-01

"1.2685€- 13‘

1.7683E~12

8.1125€-02
2.64488E-29

3.

usl

XHE = o

STANDING SHOCK
-8.0843E+02
1.0698E+01
5.7459E¢01
2.9734€+01
.3.3686E+00
1. 3287E+00
1.3153€+400
4.0646€-01

" 1.3511€+00

MOLE FRACTIONS

5.0271E~10
4.7940E-01
“4.9585€E~10
4.4457€E-01
7,.5862E-13

= 1.00E+04 M/SEC

REFLECTED SHOCK

8,0084E+02
1. 0598E+01
5.8368E¢01
2.8449E401
3.3249E+00

L 1.3129% ¢00
.. 14294 6E +00

8.0ST6E-01
1.2418€+00

.3.9087E-10 .

T 4.5516E~01

3.8537€-10

T 4.6T59E-01

5.8199E-13

T 6.0865€E-12

Te 7242E'02

: 1.02875-27

T0.

ve

1.10E+04 M/SEC
0- - .

REFLECTED SHOCLK

1.0965€+03
‘1.1210E+01

Ts0550E¢01
3.4390E+01

© 3.5506E+00

1.3694E+00

- 1.3864E¢00

*8.1111E-01 ~

T7.6220€-12"

7.6030E-02 °

1.3753€-27
b

1.2765E+00°

1.5351E-09

-'5.5T746E-01

1.5151€E-09
3.7041E-01""
< 2.86T7TE-12:
-~ 242836E-11

- 7.2127€-02 -
2.6T701E- Zb‘“
0.
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Pl = 2,00E+01 N/SQ-M,

XH2 = .90

MOV ING SHOCK

1.1718Ee02
¥ §,0486E+00

1.0964E+01
. 2.0116k¢01
©T2.9133E400
1,29475+¢00
*1.1811€+00
 1.9409E-01
8.6388E+00

9.8043E-12
3.0673€E~01

‘8.8905E-14

- Ve

Pl
XH2

.90 N

*41.3850E402
i 9437567 ¢00

2.3465€¢0L
.2330£400
.3356E+00
«2339E+07
.951BE-01 .
. 8.4375E+06
s

2.8086E-11
3.7907€-01
. 2.7849E-~11

. 5,3989E-01

2.4824E-12
.8.1047€-02

Q.

38

*9.7188E-12 -
©.0861E<01 -
*3.4190E-15

48, 4664E-02,
©¥4.4256E-32 .

2.COE+0L N/SQ~-M,

S1974F 401 . .

1.1679E-14 -

8.8237E-32.

XHE = .10

STANDING ShCCK
1.0894€+03
1.1292E+01
6.858€E+0L
3.5626€¢01
3.5913E+00
1.3846E+00

-1.406€6E+00
8.1197€-01"
1.3833€+00

MOLE FRACTIONS

'.8691E-09
T.5.7811E-01
0 +1.8458E-09"

"t "3.5080£-01

3.46S7E-12
2.6772€-11
- 7.1065€-02
"3.7736E-26
2.

"TABLE 1. -Continued

USl. = 1,20€E¢04 M/SEC

" =20 N/ m2

Pl = 2.00E¢01 N/SQ-M,

XH2

REFLECTED SHOCK

1.45256403
1.1854€ 401
8.23626401
4.0921E+C1
3.7991€+00
1.4296E4C0
1.4877E+400
8.1863E-01
1.3260E+00

5.5565€-09

" 6.5565€-01
T '5.4930E-09
“2.7T14€-01
1.2208E-11
1.5719€-11
6.7218E-02
6.2797E-25
8.2898€-90

US1 = 1.,30E+C4 M/SEC

X4E = L10

1.4183E+03"

" 1.1917€+01
- T7.9032E+01
© 4,2025E4+01
3.8247E+00
1i4436E+00
1.5059E+00
8.1942E-01
1.4322E+00

MOLE FRACTIONS

6.4545E~09
~. *6.T1SCE-01
6.3846E-09
2.616%€-01
1.3817e-11
©8.3770E-11
“6.6405E-02
.8.5B40E-25
.6.0945€-90

MOVING SHOCK STANDING SFOCK REFLECTED SHOCK

1.8700E+03
1.2577€E+01
9.3063E+01
4.8073E+01L
4.CB823E+00
1.4930E+00
1.5976E+00
8.2937€-01
1.3934E +00

2,0375€6-08
7.4818E-01

2.01856-08 -

1.8923€-01
©.90T74€-11
2.3871E-10
6.2551E-02
1.6210€-23
2.1253€- 84

P
T
RHO
H
A
S
I3

GAME
")

SPECIES

-
H
e
+H2
H-
r2+
hE
REe
hE+ e

Py
XH2

~NUBID~T

GaME

SPECIES

E-
(3] .
he
»2
He
H2e
nE
HE ¢
FE+s

MOVING SHOCK
1.6151€+02
9.6934E+00
1.2899E+01
2.7079E+ 01
3.1586E+00
1.3790€+00
1.2915E+00
7.9693€-01
1. J230E+01

7.7090€E-11
4.5147€-01
1.6497E-11
4.7111E-01
3.7091E-14

' 6.3040E-13
T.7427€E-02
5.5097€e-30
0.

= 2.00E+01U N/SU-M»

90

MOVING SHOCK
1.8622E+02
1.0063€+01
1.3751E+01
3.0960E+01
1.2903E+00
1.4246E+00
135396400
7.9935E-01
1.1017€+01

1.8120€~t0

5.2276E-01

1.7988E-10 -
4.0337E-01

9.8196€E~14

l.4180€-12

7.3862E-02

2.6478E-29

Ve

USl = 1.40E+04 M/SEC

XHE = .10

STANDING SHOCK
1.7912€+03
1.2613E+01
8.8103E+01
4.8921E+01
4.1089E+00
1.5049E+00
1.6115€+00
8.30642£-01
1.5001E+00

MOLE FRACTIONS

2.1984E-08
. 1.592CE-01
2.1786E-08
1.7876€-01
5.1032€~11
2.467SE-10

6.2040€-02

1.6219E-23
S.2081€-85

REFLECTED SHOCK
2434946402
1.3495E +01
1.0155€+02
5.5904E+01
4.4338E400
1.5590€ 00
1.7143E+00
8.4969€-01
1.4901E+00

8.7195E-08
8.3341€-01
B.6614E-08
" 1.0826€-01
2.1011E-10
T 7.9116E-10
5.8330€-02
S.T691€E-22
3.5716E~79

US1 = 1.,50E+04 M/SEC

XHE, = .10

STANDING SHOCK
2.2052€+03
1.3486€E+01
9. 497€E+01
5.6307E+01
4.4438E+00
1.5675E+00
1. 721 8€+00
8.5049E-01
1.5975€+00

MOLE FRACTIONS

8,7167€-08
8.3839E-01
8,66CEE-08
1.0353€~01
2,0051E-10
7.6102E-10
S5.B8080E-02
~ 4.8546E-22
F.40E2E-80

REFLECTED SHOCK
2.901 8E+03
1.5046E+01
1.0536E+02
6.4618E+01
5.0113€+00
1.6269E+00
1.8302€+00
9.1200E-01
1.6525€+00

6.8414€-07
9.0722€-01
- 6.8181E-07
3.8140€-02
1.3628€-09
3.6855E-09
5.4639E-02
B.T441E-20
5.8124€-71



PL = 2,00€E+01 N/Su-Ms
XH2 = .90 N

SPECIES

E-
-
H+
H2
K=
H2+
hE’
HE+
HE++

XH2 =

SPECIES

E-
[
M+
h2
o
H2+
HE
KE+
HE ¢+

Pl = 2,

MOVING SHOCK
.2.1259E+0z
1.0318€+01 -
1.4500E+01L °

3,4299E+00
1.4723E400
1. 4208E+00
8.0242€-01
1.1799€+01

442662E<10
© 5.9242E-01
%.2382E-10
3.37206-01
2.5265E-13

3.0563E-12

T.0379€E-02
2.7013€-28 |
3.

QUE+01 N/SQ-M,
90

MOV ING SHOCK.
2.4062£402_
1.0645€+011

. 1.5149E401:
3.9518E+0:
3.5788E+00
1.5219€+00
1.4921E400
8.0635€-01
i.2577€+01

.9.6467E-10 , .

6.5964E-01
9.5900E-10
2.7334E-01
6.,1013E-13
6.27T7TTE-12
6.7018E-02
1.9341E-27
Q.

“ TABLE-1,

USL = 1.60E404 M/SEC

XHE = .10

STANDING SHUCK REFLECTED SHOCK

© 3,5106E+01"

2.6428E+C3
1.4862€+01
9.7364E+C1
644143E401"
%.9595E+00
1.6296E+00
1.8264E+00
9.0616E~01
1. 7594E+00

MOLE FRACTICNS

5.67508-07 -

9.0496E-01 ~

5.6555E-07- . . .

 4.0288E-02

" 1.085CE-09

3.,0390E~09
5.4752E~02
©5.11617€-20
‘24326652E-72

3.5688E+03
2.0128E+01
9.4039E +01
7.5619E401
6.5974E ¢00
- 1.6979%+00
" 1.8959E+00
1.1405€+00
2.1487E+400

7.4601 E~05
9.4489E-01
7.4574E-05
2,2152E-03
- 5,6737€-08
8.4085E-08
5.2744E-02
1.1263E-14
5.6757€-53

US1 = 1.70E+04 M/SEC

X4E = .10

'STANDING ShOCK

Lt

.~ 3.0569E403
1.805S9E+0L
8.9574E+01
7.2290€+01
6.1122E400

. 1.686TE+00 -

1.8897E+00.
1.0947€+00
2.1285E+00

PDL‘ FRACTIONS

1.578CE-05
9:4160€-01
1.5768E-05
5.45C2E-03
1.5757€-08
2.7901€-08
5.2918E-02
2.1566E-16
4,9362E-59

REFLECTED SNOCK
4.3941E¢03
2.7998E+01
8.2290E+01
8. 8455E ¢01
T.4327€+00
1.7546E+00

- 1.9073E+00
1.0346E+00"
2.8327€+00

.3.9959€-03
9.3938E-01
3.9958E-03,
1.9129E-04 -
1.0803E-06.
1.2214E-06
5.2431€-02
2.,2852€-10
3.0849E-37

- Continited

p“ilemz

Pl = 2.00E¢01 N/SQ-M,

XH2 = .90

USL = 1.80Ee0s W/SEC . 7 .

. XHE = .10

MOV ING SHOCK STANDING SPDCK REFLECTED SHOCK

= 2. 7029E+02 3.4173E+03 5.1675€403;
T 1.0996€+01 2.3366E+01 3.2846E 401+
RH. 1.5684E +01 7,6978E+01 8.1341E+01
' 4 4195E+01° 8.0621€+01 1:0034€ ¢02:
A, 3.7397€+00 7.0916E+00 7. 6641E 400
5. 1.5731E+00 1. 7327E+00° 1.7945€400.
1 1.56T4E+00 1.9000£+00 1.9342E 400
GAME  ° B8.1152E-01 1.1328£+00 - 9.2460€-01
v . 1.3349€¢01 2.7236E400 3.1854€+00
SPECIES' —~==-=i<ic-m MOLE FRACIIONS D
TL2.1195€-09, . 5.6327E:04 , . 1.T77426-02-
. T.2394Er0L.. "5 9.4566E=01 1:.. .- 9.127T3E-01
- 2.10B4E=09 .., -'5.6321E=04 - ... . .1, T74LE=02:
2:1225€-01 . . '+ 5.7769E-04 = . - - 1.7288E~-08
1.4096E-12 . 2.3018E-07 . 3.1540€-08
1.2496E-11. - 2.8842E-07 .3.5105€~06":
HE. ‘1. 6.3803E-02 , . '5.26326-02 - .5.1702E-02:"
HE +. 7.9933€-27 1.5860E-12 . 9.6832€-09:"
HE®e 2. 4.5061E-45 '2.6608E-31
Pl = 2. OOE’OI N/SQ Ms USL = 1.90E+06 M/SEC-. .
XH2 = .90 . XHE = .10 .

- MOVING SHOCK : STANDING SHOCK ' REFLECTED’ SHOCK

3.0154E+02
1.1396€+01
1.6076E+01
4.9137€+0)

. X
v e

1.6257E+00

¢ 1.6460E+00
AME 8.1918E-01
1.4114E+01

4
T
R
H
A
S .
1
G
v

. T28492E-01
5.1013E-09
1.5433E-01

T 2.5558E~11
HE. ", . ..6.0754E-02
HE®: - 8.2163E-26
HE++ 2.5142€6-91

3.9199E+00 .

5.1235€-09

© 344229E~12 -

3. 7868E+03 5.9161E¢03
2.8390€¢01 . - . 3.5981E+01
6.9862E+01 - 84337BE+01 -
8.9363€401" - 1.1196E¢02 -

. T.4234E400 7.921TE+00
1. 77056400 "1.8293E+00

.1.9092€+00 "1.9T20E+00+
1.0167E400 8.84426-01. -
3.2561E+00 3.3773E+00

- e . o ' o o
meese-e-ioio MOLE FRACTIONS ———--—-i--

4,9829E-03 3.6578E-02
9.3751€-01 8.T608E-01
4.9827€-03 3.6577E-02 "
1.4941E-04 I 8763E-08
1.1029E-06 5.2665E~ oo*‘
"1.2422E-06 5.9632E-06 °
'5.2377€-02 S.0709E-02 ; -
3,52286-10 -6.2969E-08 * -
1.4158E-36

‘2.36325-28

39



Pl = 2,00£¢01 N/SQ-M,

XHZ' = .90

P “343430E¢02

T 1.1890E+01

RHO “-146283E¢01

H T £.4343E40)

A " 4.1335E400

S Y 1.6752E400

Z . 7 '1.7268E+00

GAME- ' 8.3222E-01

v 1.4B869E+01

SPECIES ~ =====m==-ome
E- 1.4006E-08
H . B8.4177E-01
he 1.3959€-08
r2 + 1.0032E~-01
H= 7t 849609E-12
n2e -5.53506~11

usl
XHE

.10

'TABLE |. - Continued

2.00E+04 M/SEC

MOVING SHOCK STANDING SHCCK REFLECTED SHOCK

" 5.7912E-02
1.16526-24 -
" 4.96T1E=90

Pl = 2.00E+01 N/Su-M,
xh2 = .99
MOVING SHOCK
P . *+3.6832E+0z
T 1.2597E+01
KHI 1.6185E+01
L] 5.9808E+01
a © 444273E+00
S o 1e7327E+00
2 3 1.8065E+092
GAME T 8.6134E-01
V) . ++1.5607E+01
SPECIES  —=r==========
E- 5.0562E-08
[T . .8.9290E-01
he -5.0450E-08
he 5.1745E-02
H- 2.8662€-11
k2¢ - 1.4049E-10
+E v+ :5,5355E-02
HE+ - “4602E-23
HE++ - . % 1.6948E-g3"

40

4.2086E+93
3.21C6E+(1
6.81T9E+01
9.8802E¢01

T.5808E+00 8.1842E+00
1.8040E+00 1.8625E+00
1.9316€+920 2.0153c+00
'9.2998E-01 8.6707€-01
3.5583E+C0 3.4830E+00
MOLE FRACTICNS -=-=vwee ~—-
1.6508E-02 5.7242€-02
9.1512€-01 8.3585E-01"
T 1.6508€-02 5.7240£-02
v " 9.2T42E-05 3.5597TE-05
: 2.5T4€E~06 7.1468E-06
2,8571€E-006 8.2693E-06
5.1768E-02 4.9621E-02°
. 5.4373E-09 2.0864E-07
1.8981E-33 1.9232€E-26
us1 2.10E+C4 M/SEC

XHE = .10

STANDING SHOCK
4.6386E4+03
3.4644E401
6.9142E+01
1.0891E+02
T.8133E+00

" 1.8362E+00
1.9662E+0%
9.0711€-01
3.6564£¢00

MOLE FRACTIONS

3.3972e-02
8.8111€-01
3.3971€-¢C2
8.71756-05

4.1785€-06

4.6988E-08
5.0848E~N2
2.,0510€E~-08

4.2476E-31

6.6204E¢03
3.8333£+01
8.5700€+01
1.2360E+02

REFLECTED SHOCK
T.2190E403
4.0258E+01
8,6941E+01
1.3549E+02
8.4413E+00

T 1.8962E4+00
2.0625E +00
8.58156-01
3.5648E+00

7.8843E-02
7.9379E-01
T7.88641E-02
2.7389E-05
B.69S55E-06
1.0282€E~05
.4.8483E-02
5.0247E~07
©.8025€-25

P, = 0N/’

Pl
XH2

SPECIES

€-
M

he
h2
H= .
H2+
HE
HE+
HE e

Pl
XH2

[ b R

GAME

SPECIES

E-
+
He
H2
(9
H2¢
HE
HE+
HE ¢

90

MOV ING SHOCK
4,0276E+02
1.3972E+0}
1.5391E+01L
6.5516E¢01
5.0245E+00
-1+ 7843E+00
1.8729€+00
S.6476E-01
1.6294E+01

-==-—==c---- MOLE FRACTIONS

4.4298E-07
9.3214E-01
4.4256E-07
1.4466E-02
1.7553€E~10
5.9483E-10
5.3393€-02
6.2815€-21
2.7531€~76

= 2,00E+0L N/SQ~M,

90

MOVING SHUCK
4.3558E¢02
1. 7144E+0}
1.3390€+01
7.1419€401
6.1086E+00
1.83052+00
1.8974E+00
1.1471€400
1.6859E+01

.1.80L6E-05
9.4590€-01
1.8013€E-05
1.3634E-03
3.1984€-09
6.2911E-09

+5.2702€-02
6.8037e-17

"2.5634€-61

XHE = ,10

STANDING SFOCK
6.8199E+03
3.6910E+01
6.5622E401
1.1899E402"
8.0265E400
1.8717€+00
'2.0022€400 -
8.7341€-01
3.8442€400

S.1175E-02
‘8.4T66E-01
S5.11 T14E-02
3.6426E-05
5.2384E-06
5.9927€-06
4.9940E-02
1.177¢€-07
4.2127E~-28

2.008+01 N/SQ-M, Usl = 2,20E+04 M/SEC

REFLECTED SHOCK
T.4670€ +03
421785€+01

T Be4b619EO]
1.4729€E+02
8.6758E+00

- 1.9322€+00
2.1118€+00
8.52986-01
3.6168E+00

1.0034E-01
7.5192€-01
1.0034€-01

‘2.1242E-05
9.6201E~06
“1.,1597€-05
4.7351E-02
9.6977E-07
5.1799€-24

US1'= 2.30E+04 M/SEC

XHE = .10

STANDING SHOCK

4.5832E403 6.9785E+03
3.8462E401 4.2780E 401
5.8369E+01 7.5513€+01
1.2885€402 1.5814E+02
8.2060E+00 . 8.8592E+00
1.9114E+00 1.9728E+00
2.0422E+00 2.1602E «00
8.5728€-01 8.4928E-01
3.8T1SE+00 3.6280E+00
MOLE FRACTIONS —==—--oeam—n
6.9669E-02 1.2048€-01 .
"8.1166E-01- 1.12712E-01
6.9667E-02 1.2047€-01
2.2842E-05 “1.5965E-05
5.7837E-06 9.4904E-06
6.70126-06 1.1594€-05
4.8964E-02 ©.6291E-02
2.67856-07 1.5219E-06
3.55026-26 2.4971€-23

REFLECTED SHOCK



nued

TABLE I. -"Conti
b, * 0N/ m
Pl = 2.006E¢01 N/SQ-M, .USLl = 2.40E+04 M/SEC Pl =
XH2 = .90 ’ XHE = . XH2 =
MOVING SHOCK szNDING 'SHOCK  REFLECTED SHOCK
[ 4.6830E+02 4.3232E+02 . 6.45T9E+03 P
T 2.1236E¢01° . 3.9621E¢01 4.3590E+01 T
RHO 1.1603E¢01., .. 5.2330E+01 6.7071E+01 RHO
H 7. 7532E+01, 1.3874E¢C2 - 1.6881E¢02 H
A . 6.TT6TE+00..; 8.3826E+00 9.0294€¢00 A
3 . 1.8682E¢00 .. 1.9506E+CO 2,0131E+400 S
T . 1.9095E¢00 2.0851E400 2.2089E+00 [
GAME 1.1379E+CO, .8.5055E~01 . 8.46T6E-01 GAME
v} 1.7373€¢0i" 3.8559E+C0 3.628SE+00 v
SPECIES & —==emm—mm—em MOLE FRACTIONS -——--------~ SPECIES
E-. ' %.3695E-04 . .. B.8BLOE-02 .. 1.3985E-01 E-
H T 9.4633E-01 7.7439€-01 . 6.7500€-01 H
we. T 4.3694E-04 T ' 9.88CSE-02 1.3985€-01 b
n2” ) 1.78006E<04 ..l 1.2151E-05 H2, ...
w-" 7 . [ 3,5225e-98 R 9.0955€~06 h=
h2+ ., " 4,8687E-08 ,7.0714E-06 1.1237€-05 H2+
hE | T L 5.2618E-02 . 4.7958E-02 4.5270€-02 HE
HE+ 1.9849€E-13 . .. “4.8428E-07 2.1942€-06 HE+
HE ¢+ 5.0213€~ 49 " ?.8435E-25 ‘8.6853E-23 HE ¢+
PL = 2.00E+01 N/SJ=M)" 1, = 2.506+04 M/SEC
XH2 = .50 s X4E'= .10 XH2
CMOVING SHUCK sTANDlNG SFOCK 'REFLECTED SHOCK .
P 5.9339E 4072 4, 2765€+03 . 6.2861E403 3
T 2.4992E+CL 407626401, 4.4496E401 T
RO T 1.0566E +0! 4.9223E+01 . 6.2484E+01 RHJ
h 8.3916E+01" "1.4932E+402 1.8037E+02 Mol
A, 7.00€4E+00 B.5T6O0E+00". 9.2225E+00 A
S © 1.8999:+00, .1.9871€+00 2.0511€¢00 S
¢ T 1490622400 7 2.1314E+00 2.260SE¢00 L,
GAME 1.93064E400°° ' 8.4654E-01° B.4544E-01 ~ GAME
u TaT930E40L° ©'3.8533E400 "3.6444E 00 v
SPECIES ~ ==——====—=i=l MOLE FRACTIONS ===s-——s-—-o SPECIES
E-- v 3.=xzas 03" 7' 1.J0859E-01 1.5966E-01 [T
h © - 9.4087E-01 " 7.3587€-01 6.3642E-01 WL
He T '*3,31238-02 " 1.0856E-01 1.5966E~01 he
HZ "4.9736E~05 1.3124E-05 . 9.5744E-06 H2
[ Le5663E~CT ¢ 6.3186E-06 8.9283E-06 H-
H2+ . 1.8431€-07 7.5183E-06 ‘1.1174E-05 H2¢
ke - 5.264605-02 4.6916E-02 4.4226€E-02 HE ~
HE+ 3,048 TE-11 1'8.23CSE~07  3.1665E-06 HE +
HE¢e: © 3.7082E-4L - 1.8971E-24% 3.1973€-22 HE ¢4+

2.00E+01 N/SQ-M,

«90

MOVING SHOCK
5.41878+02
2.7861E+01
1l.012TE+01
9.0608€+01
7.0804E+00
1.9283E+00
1.9206E+00
9.3689E-01
1.8561E+01

1.07266-02°
9.2646E-01
“1.0726E-02
2.3720E-05.
3.5880E~07
4.0632E-07
5.2068E-02
5.73926-10
1.7497E-36

PL = 2,00E+01 N/SQ-M,
= ¢

MOVING SHOCK
5.8353E¢02
2.9977€+01
1.0022€+01

. 9.7611E+0L -
7.1946E+00
1.9552E¢00
1.9423E+00
8.3902€-01 -
1.9250€+01

2.1792€-02
9.0491E-21
2.1792€-02
1.50206-05
5.93256-07
6.6119E-07
5.1485E-02
3.4630E-09
1.1817¢-33

USL = 2.60E+04 M/SEC _

XHE = L10

STANDING SHOCK
4.44T4E+03
4. 1966E+01
- 4. 8572E+01
1.608%E+02
8.7928E+00
2.0215€E+00
2.181SE+00
8.443¢E-Q]
3.8745€+00

MOLE FRACTIONS

1.2920€-01
L 6.95T4E-01

1.2920€-01 -

. 1,0611€-05
. 6.7328E-06
.B.1356E-06
4.5831E-02
.1.3645E~06
1.20256-23

REFLECTED SHOCK -

6.4566E 403
4.5562€+01.
6.1136E+01
1.9324E402
9.447TE+00
2,0872€+00

2.3179€+00. |
8.4517E~-01 .

3.6808E+00

1.8033€-01

5.9618E-01.

. 1.8032E-01
T.T636E-06

9.0026E-06. .
1.1445E=-05"
4+3137€-02 .

. 4.6575E-06
1.2905E-21

"USL = 2.70E+04 M/SEC
0

XHE = o1

.STANDING SHOCK

4.7696E+03
4.3213E+01
4.93576+01
~1. 7339402
9.0280E+00
2.0545E+00
2.2362E+400
8.4345E-01 -
3.9136E+00

MOLE FRACTIONS

1.5026E-01
6.54506-01
1.5037€-01

. 8.7817E-06
1.2007€-06
184 B&S4E-06
6 4T16E-02
2.20726-06
7.1334€-23

REFLECTED SHOCK
6.8569E403
4.6T41E+01
-6+ 1651E+01
2.0732E+02
9. £984E+00
.2,1227E+00
2.3795€+00
8.4569E-~01
3.7333E+00

2.0154€-01
. 5.5487E-01
2.0153€-01
6.3848E-06

D 9.1769€~06 . -

1.1877€E-0S
- 4+2018E~02
6.895TE-06-
5.5149E-21

~
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Pl = 2
XH2 =

P
T
RHQ
H
A
N
£

GAME
u

SPECIES

E~
h

pe
H2
[
H2e
HE
HEe
HE++

Pl = 2
XH2 =

)

NVWDPI DT

GAME

SPECIES

€=
H
e
r2
-
H2e
HE
HE +
rEee

42

W00E+CL N/SU-M,

«90

MOVING SHOCK
6.2805E+02
3.1634E+01
1.0083€+401
1.0492E+02
7.3389E+00
1.9813€+00
1.9690£+00
B8.6469E-01
1.9982c+0i

3.5068€E-22
8.790TE~0NL
3.5068€-32
1.G909E-05
3.2925€-07
9.21325~07
5.0787€-02
1.18391€-086
1.0359%9€-31

«0JE«01 N/SU-M,
.90

MOV INL SHOCK
6.7451E+02
3.3009E+01
1.0221€+01
1.1250E+02
T.4947E+00
2.9CG73E+00
1.9992€+00
8.5119E-01
2.0722€E+01

'4.9630€-02
8.5071€-01
4.963JE-02
8.5133€-C6

1.0555E~06
1.1 754E-06
5,0020E-02
2.9969E-08
3.0967E-30

TABLE I. -Continued

US1l = 2.80E+04 M/SEC

XHE = .10

STANDING SHOCK
5.1935E+03
4.%4T8E+0]
5.0895E+01}
1.8672E+02
9.2771E¢00
2.0882E+00
2.2943E400
8.4340E-01
3.964CE+00

MULE FRACTIONS

1.718EE-0L
6.1267€-01
1.7186E-01
'7.3448E-06
7.65326-06
9.576CE-06
4.3584E-02
3,4757E-06
3.8370€-22

usl
XH

STANDING SHOCK
5.6786E+03
4.573CE+01
5.2735€+01
2.0064E+02
9.5332E+00
2.1214E+00
2.3547€+00
8.4398€E-01
4.3219€+0Q0

MOLE FRACTIONS

1.93126-01
5.7125€-01
1.9312e-01
6.1671€-06
8.0318E-06
1.0237E-05
4, 2662E-02
5.3034E-06
1.8707€-21

REFLECTED SHOCK
7.40564€4+403
4.7987€+401
6.2110E+01
2.22644E402
9.5683E+00
2.1583E+00
2.4452E+00
8.4682E-01
3.7963E+00

2.2300€-01
. 5.1309€-01
2.2298E-01
5.2647E-06
9.3368E-06
1.2319E-05
4.0886E-02
1.0174E-05
2.3516E-20

2.90E+04 M/SEC

REFLECTED SHOCK
8.0426E¢03
4.9258E 401
6.495SE¢01
2.3828BE+¢02
1.0249€+01
2.1940E+00
2.5136E+00
B.4841E-01
3.86T1E+QQ

2.4414€-01
4.7193€-01
2.4412€E-01
4.3317€E-00
'9.4053€6-06
1.2667E-05
3.9768E-02
1.4814E-05
5.5278€-20

%-NMmZ

Pl = 2
XH2 =

3
T .
RHU
H
A
5

2
GAME
'}

SPECIES

£~

H

He
k2
H-
H2¢
HE
hEe
HEee

Pl = 2,00E¢C) N/Sw-M,.

XH2 =

NAD IO~

GAME

SPECIES

F- .
H
3
H2
-
h2e
ME
HE»
HE++

«00E+01 N/SQ-M,
«90

MOVING SHOCK
7.2301E¢02
3,4208E+01
1.0400E+0i
1.2036€+02
1.6558E+00
2.0334E+00
2.0323E+00
8.4308E-01
2.14T4E+ 0L

6.5096E~02
.8.2059€-01
6.5096E-02
6.9148E~06
1.2694E-06
1.4208€~06
%.9206E-02
6.2957€-08
%.6878E-29

90

MOVING SHOCK
8. 2620E+02
3.6248E¢01
1.0832E+01L
1e3691Ee02
T1.97%6E+00
2.9854E¢00
2.1041E+00
8. 34485€-01
2, 30098401

9.7014E-02
7.5844£-01
9.T014E-02
©.9037E~06
1.6479E~-06
1.8699E-06
.4%.7526E-02
1.9729€-07
3.1439€-27

USl = 3,00£+404 M/SEC

XHE = L10

STANDING SKOCK

6.2169E+03 8.7540£403
4.6976E+01 5.0556E +01
5.4738E+01 6. 6990E+01
2.E516E402 2.5485€402
9. T966E+00 1.0542€¢01
2.1545E+00 2.2302E+00
2.4177E400 2.5848E4+00
8.4502E-01 8.5041E-01
4.0858E¢00 3.9443E400
MOLE FRACTIONS ==---—=ee—-
2.1416€-01 . 2.6495E-01
*5.3031E-01 4.3141€6-01
2.1415E-01 2.6492E-01 .
5.1735€-06 3.5375€-06
8.3178€-06 9.3680€-06
‘'1.0804£~-05 1.2878E-05
4.1353€-02 3.8666E-02
7.8975€-06 2.1356E-05
8.3497€-21 3.7T116E-19

XHE = ,L10

REFLECTED SHOCK

US1 = 2,20E+06 M/SEC

STANDING SFOCK REFLECTED SHOCK

7.4477E+C3

4.9478E+01

5.90C7E+01
2.4601€+02
1.0347€+01
242232E+00
2.5510E+00
8.4830€E-01
4.2304€+00

MOLE FRACTIONS

2.5520€-01
4.5039€-01
2.5518E-01
3.58¢5€-06
8.5722¢-06
1.1581€-05
3.9184E-02
1.6614E-05
1.34640€E-19

1.0391E+04
5.3261E¢01
7.1336€+01
2.9025€ +02
1.11656+01
2.3028¢+00
2.7350£+00
8.55716-01
4.1182€+00

3.0532€-01
3,5282E~01
-3.,0527€-01
2.2748€-086
8.9120E-06
1.2806E-05
3.6519E-02
4.3672E~05
5.2319€-18



PL =2
XH2 =

(4
T
RHU

H
A
S

3
GAME
[V}

.
SPECIES

E-
H
h+
r2
K=
hae
HE
HE+
HE++

Py =2
XH2 =

SPECIES

E_
H
He
H2
M-
M2+
HE
HE ¢
rEes

+O0E+01 N/SQ-M,
«9C

MOVING SHOCK STANUDING SHOCK "REFLECTED SHOCK

9.3632E¢02
 3.8016E¢01
1.1282k+01
1.5453E¢02
8.3073E+00
2.1336E400°
2.1831E+00
8.3152E-CL
2.4545E401

1.2970E-01
6.9479E<01
1.2972E~01
3.63056~0¢
1.9560E~96
| 2.2559E<06
4.5805E~02
4,7858E~07
© B.4636E~26

s

«JOE+01l N/SQ-M,
90

TABLE 1. - Continued

USL = 2.40E¢04 M/SEC

XHE = 410 .

8.8303€+03 °
5.2002E+01
6.3088E+01
2. T852E+02
1.0926E+01
2.2927€+400
2.6916E+00
8.5292€-01
4.3960QE+00

MOLE FRACTIONS

2.94118~01
3.74638-01 -

- 2.9408E~-01

© 2.369CE-06
8.3441E-06
L. 1743E-05

©3.7120€-02
3.3151E-05
1,7504E~18"

1. 2244E4C4
5.€6136E401
7.5394E+01
3,2826E+02
 1.1839E401
2.3790€+00
2.8931E +00
8.6296E-01
4.3187E+00

. 3,4328E-01
T-2.7895E~01
"7 3.4318E-01
1.3629E-06
7.9274E-06

1.1950E-05

3,44 T7E-02
8.8563E-05
6.8869E-17

US1 = 3,60E+04 M/SEC

XHE = .10

MCVING .SHOCKR STANDING SKOCK REFLECTED SHOCK

1.0534E+03
3.9618E+01
1.1723E+0!
1.7322€+02
8.6390E+00
2.1931E+¢C0
2.2682E+00
843054E-01
2.6084E+01

1.6233E-01
6.3124E-01
1.6233E-01
2.7357E-06
2.1880E~-0¢
2.567T9E-06
4.4087E-02
9.9741£-07
1.3052E-2¢4

1.0354E404
5.4618E+01
6.6780E+01
). 1386E¢02
1.1541E+01
" 2.3634E+400
2.8386E+00
8.590€E-01
4,5855€+00

3,30¢7€-01
3.0348€-01
3.30¢0€-01
1.5181€-06
7.64S7E-06
1.1243¢g-05
3.51¢64E-02
b5.4656E-05
2.0314€-17

: 1.4314€+04
S5.9332€+01
7.8881E+01
3.6919€+02
1.2588E+01
2.4560€ +00
3,0584E +00
8,7322E-01
4.5691E+00

3.7877E-01

2.09%4E-01
3.7858€-01
7.2946E-07
6.4759€-06
1.0300E~05
3.2512€-02
1.8520E-04
9.6513E-16

p " 20 Nl‘m2

PL = 2.00E+01 N/Su=-M,
.90

XH2 =

SPECIES

E_
H

He
+2
he
H2¢+
hE
HE+
hEse

XH2. =

SPECIES

E-,
M
H+
H2
oy
H2¢
HE
HE+
HE ¢+

s

USL = 3,80E+04 M/SEC

XHE = 10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.1773€+03
4.1118E+01
1.2139€+01
1.9299€¢02
B8.9769£400
2.2488E+00
2.3587€400
8.3089€-01
2.7621E¢0L

1.9448E~01
. 5.6863E-01
' 1.9468E-01
2.0686E-06
2.34106-06
2.7979E-06
442394E-02
1.8868E-06
1.40156-23

Pl = 2,00E+01 N/SQ-M,

1.2001E+04
5.7412€+01
6.9899E+01
3.5079E+02
1.2202€+01
2.4351E¢00
2.9905E+00
8.6732€-01
4.8039E+00

1.6569E+04
6.3019E+01
8.1536€ #01
©.1259€+02
1.3436E401
2.5327€+00
3.224TE+00
8.8835E-01
#,8265€ +00

MOLE FRACTIONS —=-=Z--=—=r~

3,6466E-01
 2.373%€-01
3.6453E-01
' 8.8659E~07
6.5484E-06

T l.0085E-05

3.33)26-02
1.26¢SE-04
2.3023€-16

4,1080£-01
1.4780E~01
- 4.1038E-01
. 3.3306E~07
4.T365E-06
8.0125E-06
3.0599€-02
4.1213E-04
1.5821E-14

US1l = 4.00E¢04 M/SEC

XHE. = L10

MOVING SHOCK STANDING SROCK

1.3080E+03
4.2556E+01
1.2523€+01
2.1381E¢02
943227€+00
2.3058E+00
2.4543E+00
8.3213€-01
2.9154E+01

2.2587€~01
5.0752€-01
.242586E-01
1.5550€-06
2.4148E-06
2.9411€-06
4.0741E-02
3:3465E-06
1.1841E-22

1.3753€404
6.0510E¢01
.7.2283E+01
3.8965€402
1.2931E+01
2.5065E+00
3.1444E400
8.7878€-01
5.0606E+00

‘emm-—— MOLE FRACTIONS -

3.9576€-01
1.7652€-01
3,9550€-01

4,6156€-07"

5.1522€-06

- REFL

8.3580E~-06 .

3.1546€-02°

2,5619E-04
2,7903€E-15

ECTED SHOCK
1.9069E+04
6.7805E+01
8.2806E+01
4.59T0E+02
1.4495 +01
2.€120€+00
3.3928E+00
9.1328€-01
5.1930€+00

4.3999€-01
9.1623E-02
4.3891E-01
1.1152€-07
*2.8620E-06
5.2362E-06
2,8393€-02
1.0814E-03
4.2737E-13

43



4y,

Pl =

XH2 =

2.00E+Cl N/SQ~
90

My

MOVING SHOCK_

. 1.4453E403
. 4.39035+01

© 1.2869E+0Y

2.3571E+02
. 9.67B6E+00

. 2.3640E400
2.55475400
8.3435£-01

3.0683E401

4.40830€E-01
2.5627€-01
T 2.4114E=06

'5.6870E<06

«90 ..

~= MOLE FRACTIONS

' 2.5628E-01"

< 1.1536E-06 . .

5 2.9950€70¢  °
" 3.91386-02

8.5115€=22"

Pl = 2.00E+0L N/SQ -My
XHZ = :

TABLE I,

. Usl = Q.ZOEOOQ H/SEC

- XHE = -1

STANDING ShCCK -

1.5586E¢04
~.6.4167E¢01
. T.3643E+01

4.3038E+02

. 1.377CE+01
2.5792E+00

3.2982E+C0.

8.9592E-01

5.36926400 °

4423656-01

,1.2232E-01

'4,23386-01"
2.0050E-07 .
3.5944E-06. ...
6.196€E-06,

2.9752€E-02

5.6566E-04 °

" 4.2501€~-14

XHE = 410,

REFLECTED SHOCK
. 2.1756E404
7.4542E401
8.2325E+01
5,1082E402
9,5843E 401
2.6906E+400
. 3,5453E400
. 9.4983E-01
© 5,6758E400,

4.640TE-01
4.T148E-02

4.605TE~0).

2.3317€~08

2.4700€-02
3.5068E-07

| 2.4056E-11

US1 = 4.40E+04 M/SEC

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.58925+03
4.5365E+01

. l.3172€401
. 2.5866E4+02 .
~1.0047€+0L"
2.4235E+00
2.6595E¢00

', 843661E-01-
3.2207Ee01,

" 2.8559€-01
- 3.9122€-01
-2.8556E-01

2.3347€E-06
2,9595€~-0G6

,8.3883E~07

¥

3.7591€-02
9.4059E-06 .
" 5.4365E~21"

1.7461E406
6.8756E401
7.3751€+4C1
4. 7284E402
1.4775€¢01
. 2.6501E+00
. 3.4434E+00
$.2203E-01
5.7618E+00

(MOLE FRACTIONS --

4.48226-01
7.59CSE-02
4.4681E-01
6.6527E-08
. 2.1165E-06

3.9306€-06 .

- 2.76256-02
1.41€1E-03

9.52€26-13"

2,4722E 404

. 8.4173E+401
8.0108E+01

. 5.6697E+02
1.7423E+01
2.T6T79E+00

- 3,6664E+00

. 9.8360E-01
6.3357E+00

4-8177E-01
2.0358E-02

4.7059€-01.

2.9571€-09
4+3312E-07
9.9798E-07
1.6091E-02

.1e1184E~02--

_2.2245E-09

1.2981E-0¢.
2:.6343E-0¢

- Continued

Py 20N/

Pl

XH2 =

E~

H
He
w2,
W L

W2+ . .

HE
HE+

HE+e

Pl
XH2

E~
H., -
He
H2:

2.00E+01 N/SQ-M,

2,00E401 N/SQ-M,
g0.. . .

MOV ING SHOCK

<. 147396E#03.
- 4,6T786E+QL
"1.3431E+01- .

2.8268E402

- 2.4840E+00.
2.7684E400..
8.398¢E-01".
3.3724E401 -

“3.0370E-01"
..3.3650E-01-

©3.1368E-01., .

1.0430€+01 .7, .

US1l = 4.60E+04 HISEC

XHE = .10

STANDING SHOCK
1.9333E¢04_. . .
. 1.4882E+01 .
7.2339E401
'5,1689E402 .

1.5972E+01 ,
2.7188E+00

...3.5690E 400,
9.5471E~0), . .
_.e.zeoce.ooA

4.67635 01
,.%«0T82E-02

" 6.6356E-01.- ..

5.9324€-07

. 2.1909E-06 -

T 2.8374E-06
3.6106E~02 -,
-1.5343E~05
3.25088-20 -

1 5222€E-08.
9 9004E~07
Z O176E-06
2. 3950E-02

4.06S7E-03 .

REFLECTED SHOCK

- HULE FRACTIONS ~:

3,5829E~11

2.79626+04
9.7827E+01
- 7.6225E+01

i 6.2883E+02-

. - 1e9TT4E+O)
. 2.861TE+00.

- U3.7499E400

1.0659E +00
. "7.19806.400-

4.9331€~01
- 8.0759E-03
L 4.T194E-01,
2.5289E-10
1.1466E-07.
3.0264E-07
. 5.2943£<03
| 2.13T3E-02
1.7493E-07

USL = 4.80E+04 HISEC

XHE = .10

+

MDVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.9034€~19

1.4469E-05

CLeB965€¢03 . - 2,1164E404 -, 3.1634E 404
4.8256E401 8.2752E+01 1.1934E+02-
l.3641E¢0L 6.9764E¢Q L. --7.0031E4C1

- . 3.0776E¢02 5.6241E402 - - 7.0034E+02
1.0832E+01 1.7253E+01 4 2.2845E401
1.245454E+00 2,7835E+00 - 2.9120E+00-
2.8810E+00 . -~ . 3.6659E¢00 - 3.7850€+00
8.4389E-01 -+ 9.8118€-01- = 1.1554E+00
3.5234E¢01. 6. 89TTE400" - 8.5011€+00
----------- HOLE FRACTIONS e meesen-
3.4052€6~01 6.81715 01 4. 98025-01
2.8428E-01~ :+ 1.9968E-02- - " 3.0183€-03
3.4049E-01 -4 T104E-01 4.7254€~01"
~4.0418E+07- 2.6267E-09 1.2687€-11
-1.9878E<06 ' -+ . 3.8645€-07 - 2.5162€-08
2.6338E~06 8.7362€-07 6.9637E-08°

- " 3,4685E-02: - ---146609E-02 9.5862E~04

"2.4992E-05." -+ 1.0665E-02" . 2.5447€-02
© 1.5471E-09 .



Pl = 2,00€+C1 N/SQ-H:

XH2 =

E_ - .
[
He "0 -
2ot
He o -
h2e Foc
HE

hE ¢
HE++

9

M

OV ING SHOCK'
2.2595E+03
4.9810E+01
1.3797E+01°
3.339CE+02
1.1258E¢ 0L
2.6076E+00
2.9968E+00
8.4905E-0L
2.6735€+01

3.6599E-01
© 2.3470E-01

T 3,6594E-01

" 2.6192E507.
1.7349E-C¢
2.2562E<06
3.3328€-02
4.1190E-05
1.1339E-18

Pl = 2.00E¢01 N/SO “v
.90

XH2 =

MDVING SHOCK

2.22875£+03

5.1530E+01 -
1.36945+01

3.6109€E+02

" 141717€E+01

SPECIES -

E-
M
He " °
r2

- I

H2+¢. -
HE
HE+
HE++

T 2.67T04E+00

3.1148E+00

" 8.5583E-01

3.8225€E+01

. 3.9002£-01

1.8792E-01
3.8995E-01

1.5847€~07-

1.44386-06
2.0153E-C6;°
3.2035€-07 ..
6.9798E-05
7.2351E~18

TABLE I. - Continued

Usl = 5.00E+04 M/SEC

XHE

STANDING SHOCK
2.292CE+04
9.2422E+01
6.6392E+01
6.0928E¢02°
1.8902€+01
2.8438E+00
3.7353E¢C0
1.0351E+00
7.6433€400

'MOLE FRACTIONS
4.9134E-01 " "

Y+6586E-03
4.7223E-01

3.9681E-10
- 1.3810€E+07

3.4710€E-07
T.6687€-03
1.91¢03¢-02"
4.7242E-08

usl =
XHE = L10

STANDING S+0OCK
2.4%6T7E+04
1.0521€¢02.
6.1618E+¢01

T 6.5688E¢02 - -

2.1083€+01
2.8SGCECO -
3.7740E+00
1.1194€+00
8.6279E+00

MOLE FRACTIONS

4.9655E-01"
4.5575€E=03
7229€-01
4.7286E-11
4,3820€E-08
1.2061E~07

< ' 243420€E-03
2.4154E-02

- 1.2180€E-06

REFLECTED SHOCK
3.5582E+0%
T 1.45626402
6.44T0E +01
7.7868E+02
2.5142E+01
2.S738E+00
3.7953E+00
1.1453E+00
. 1001 5€ +01

" %.9938E-01
1.4473E-03

4.7282€-01"

9.4057€-13
9.1903E-09
1.9424E-08
2.8181E-04

2.5568E-02

4.9817€E-04

5.20E+06 M/SEC

REFLECTED SHOCK
3.9373E 4064
1.6857E +02 -
6.1282E +01
8.5557€ 402

© 2,6118E+01
- 3.0245E+00
3.8114E+00
1.0618E400
1.1211E+01

5.0150€-01
9.3926E-04
4.T133E-01
'147381E~13
5.8193€-09
8.5282E-09
1.3808E~04
2.2029€-02
4.0699€-03

« 20N/ M2

Pl = 2.00E+01 N/S5Q-M,

XH2 =

«90

7. MOVING SHOCK

N

TRE L
D,

»
=
m

P
T
R
H
A
S,
I3
[
U}

PL = 2
XH2 =

MOVING SHOCK

. 2.4036€¢03

" 5.3407E+01

. 1.3914E+01
3.8933E+02
1.2226E+01
2.7337E¢00 ~

T 3,2344E400
8.6524£-01
3.9699E+01

1.4406E=01".
4.1245E-01
8.6774E-08
*1.1277€206"
1.6241E-06
3.0793E-02
" 1.2455€-04
5.33826-17

+O00E+01 N/SQ-M,
.90

2.5841E¢03

5.564TE+0L "
1.3852€+01 °
4.1861E+02
' 1. 2806E401 -
2.7964E+00

e 7908E-01
4.1156E+01

4.33236-C1
1.0395€-01
©.3299E-01 "
4.1323E-08 -
8,0849€-07 °

- 1.20856-06 "~

-~ 2.9590E-02 "
2.4059E-04
4.9363E-16

4.1257E-01 -

. 3,3523E+00° )
7t 1,1565E400

US1 = 5.40E+04 M/SEC

XHE = .10

SYANDING SFOCK’ REFLECTED SHOCK
4.2863E+04

'2.57T426404
1.2100E402
5.6151E401
7.0485€402

 2.3065€401°
2.9501€+00
3.7887E+400°
1.1605€400
9.8346E400

MOLE FRACTIONS,

i 4.9851E=0Y
,2.3011E-03,

4. 12795-01”‘

. 5.51026212
*'1.504 7E-08.
4.1317€-08
7.0182E-04
'2,566SE~02
2.3607€-05

¢

XHE = .10

2.6889E404,
1:3716E+02°
5:1664E401
7.5399€402 °
2.4538E+01 °
2.9938E+00
3. 7945€¢00

1.1021E+01

US1 = 5.60E+04 M/SEC

F2.717%€ 401
¢ 3.06TSE+00
’ 3.8394E400

"% 1.0292E+00

1.2075€+01

7 5,0513E-01
7.2776€-04
4.6810E-01
6.1218E-14

© 4,6658€-09°

©.5.1485€-09
1.0672E-05
1.4916E-02
1.1059E-02

'SYANDING SHOCK REFLECTED SHOCK

T4,619TE+04
12,0569 +02"
5.8061E401 '

‘1.0067€403.
'2.9055€ +01
3.1087E+00
13.8683E+00
1.0610E+00
1.2918E+01

MOLE FRACTIONS -=----=-=-o-=
B - : .

4.9928E-017 -
1.381CE~03 -

" 4. 7299E-01"
9.3938€-13"
7.20S1E-09
i.7057€-08
3.0042€-04

-2.5813€-02
2.4075E-04

5.0883E-01

5.8207€-04
“4.64T4E-OL
© 244499E-14

3.8486E-09
© 3.,299€-09
" 2.8606E-05

- T.5586E-03

1.8264E-02
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TABLE I - Continued

pi =20 N/ m.
PL = 2.00E+01 N/SQ-M, US1 = 5,80E¢04 M/SEC Pl:= 2.00E+01 N/SQ-M, US1 = €.20E+04 M/SEC
XH2 = .40 - XHE = .10 - XH2 = .90 : T XHE = 10 .
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK. REFLECTED SHOCK

3 2.7689E+03 2.7T8LE+04 492776404 I3 3.1469€¢03 ." 2,8955E+04 5.3712E404
T 5.864T3E+01 1.5337E+02 2.2873E402 T ) 6.7417€¢01 1.8026E+02 2. 8658402
RHJ 1.3663E+01 4, 7665E401 5.5420€ 01 RHU®  *  1.2798E+01 4.1859E¢01 4,8085€+01
H 4.4BS0E+02 8.0394E+402 1.0886E+03 H S5.1242E402 $.0907E+02 1.,2666E+03
A 1.3513E+01 © 2.541€E+01 3.1598E+01 A "1.5395¢E+01 - 2.6599E+01 3.6199%€+01
s 2.85872+00 3.0356E+¢C0 3.14976 400 s 2.9769E¢00 ° - .3.1140E+00 3.2300E+00
z 3.4659E+00 3.8014E+00 3.8873E+00 ]  -3.64T3E¢00 3.8390€+00 3,8977E+00
GAME $.0105E-01 1.108CE+CO 1.1229€+00 GAME 9.6389E-01 ©1.0229E+00 © 1.1731E+00
u . 4.25B80E+01 - 1.219CE+01 1.3927E+01 v t4,5273E+01 . 1.3788E+01 . . 1.6413E¢01
SPECIES  ====-————=mm MULE FRACTIONS —-—-=——- ——— SPECIES, =-=——-——-———. MOLE- FRACTIONS - ——===== ——-

E- 4.5180E-01 5.0018E-01 5.1123€-01 [ 4.7907€-01 * - 5,05CSE-01 - 541254E-01
h 5. 808BE~02 . 9.3136E-04 ' - 4.5223E-04 H. 1,88736-02 ~-. = 5.6302E-04 2.5980E-04
He 4.5126€-01 . . 4,7258E-01 '+ ~ 4.,6260E-01'" He 4.T464E-01 « + 4.6830E~01 - 4.6155€-01 .-
h2 1.5652E-N8 - : 2,5065E-13 -  8.9462E-15 T 1.9901E-10 - 4o5850E-14 1.0995E-15
H- 5.07206-07 4.4C1SE-09 3.0011€-09 ° . H- ~ < . 1,0803€-07 +2.5137€-09 1.5595€-09
H2e 7.9457E-07 . . B.3122E-09 '2.0105€-09°" nit " 1.9504€-07 - 3,20€1€-09 7.0403E-10
HE 2.8320E-02- **  1.6576E-04 8.2657E-06 HE © 2.2991€-02, - 5.8212€-05 5.2450€-07 -
hE + 5.32706-04 - ° . 2.4688E-02 2.8028E-03" HE+ 4.4264E-02 "1.5188E-02 3.1732€E-04
HE++ 6.86954E-15 ° - 1,453CE-03 .  2.2914E~02 HE++. . . 8.0134E-12 1.0802€E-02 . 2.53386-02

2.00E+01 N/SQ-M, USL = 6.40E+04 M/SEC

Pl = 2,00E+01 N/SJ-M, US1 = €.COE+C4 M/SEC : PL =
XH2 = ,90 XHE = .10 XH2 = .90 .- XHE = .10, .
MOVING SHOCK STANDING SFOCK REFLECTED SHOCK . _MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 2.9571E+03 2.8502E+04 5.1836E404 P 343399E403 ° 2.9102€404 5+5095€ ¢04
T 6.2295E+01 1.6777£402 2.5641E+62 T 7.3643E+Q) 1.9291E+02 ' 3,1778E+02
RH3 1.3306E£+01 4.4592E+01 5.1902€+01 RHJ 1.2226€¢01 3.9075E+01 . 4 4398E+0L
H 4.8019E+02 8.5584E+02 1.1757E+03 M o, - 5.4563E+02 . 9.626€E*02 - 1.35TTE+03
A 1.44i4E+01 2.5787€+01 3.4052E+01 A ;... 1.6322E+0L 2.7835E+01 . 3.8178E+01
s 2.9195E+00 3.0751E+00 3.1905€+00 S .. 3.0327£400 3.1522€400 -3.2676E ¢00
2z 2.5675E+00 3.8161€+00 3.8951E +00 L ; .~ 3.7096E+00 3.8612€400 . 3.898TE+00
GAYE 9.3482E-01 1.0339CE«00 1.1610E+00 GAME 9.T518E-01 . 1.0604E+00 1.1765E 400
U 40 3YSYEEOL 1.3088E+01 1.5110E+01 U . . - .4.6550E401 1.4552E401 1.7620E+01
SPECIES  ~===—=——=——o MULE FRACTIQONS ~====a=e———- SPECIES | ====---e- --= MOLE FRACTIONS ===v=e--==-=-
€- 4.6742E-01 5.0211€E-01 5.1221€-01 E~ . - ;v 4.87B2E-01 " '5.0752E-01 5.1266€-01
h 3.8564E-02 7.1058€-04 - 3.4240E-04 A UL 27 8.7881E-02 4.4811E-04 2.0033E-04
He 4.6598E-01 4.7057€-01 4,61 77E-01 He T . 4.T644E-01 . %.6572€E-01 4.6149E-01
HZ - 4.2276E-09 1.3215€<13 3.0631€E~15 H2 .- 1.3053E-10 _1.4032E-14 4.3329€E-16
- 2.60295-L7 3.2820E-09 2.1960E-09 - 4.,0670E-08 - 1.93C9€E-09 . 1.1025€-09
H2+ 4.34J9E-)7 5.1746€-29 1.1793E-09 H2e . ‘3,0079E-08 1.9601E-09 4.3850E-10
HE - 2.6593E-02 1.0422E-0¢ 2.0136E-06 ME . 1.5515€-02 . 2.8256E-05 1.5863E-07
HE+ 1.43795-03 2.1CEEE~02 9,0540E-04 HE + © 1.1382E-02 9.5554€-03 . 1.2999E-04
HE++ 1.7903E~13 5.0345€-03 2.4766E-02 nEee  ° 3.3261E-10 . 1.6315€-02 2.5519€~-02
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Pl
XH2

oo

SPECIES

E_

2]

he+ .

H2 v,
e

H2+

FE
HEY
HE++

Pl
XH2

2

I3
GAME
U .

SPECIES

E-

H

he

[2F]

H- -

h2+ *
hE

HE ¢

HE++

2.00E401 N/SQ-M, -

.90

MOVING SHOCK
3.5366E+03
8.0737E+01
1.1660E+01
5. 71982€E+02
1.7611E+0
3.0838€E+00
3. 7568E+00
1.0226E+00

T 4,T798E+0L°

4.9425E-01
4.2194E-05
4,T7492E-01
2.1815€E-11 -
1.5278E-08
3.2981E-08
7.2903€-03
1.93288-02
8.1497E-09

L00E+01 N/SU=M,
.90

MOV ING SHOLK
3.7316E403
9.0058€ +0!

I.0949E+01

“6.1482E+02

F. 94465401

313128400

3.78435400

1.1096E+00

4. 8948E+01

4.9793E-01
1.9210E-03
4.7373E-01
2.9020E-12
4.9859€E-09
1,2072€-08
2.2228E~-03
2.4202e-02
1.8708e-07

XHE = .10

STANDING SHOCK
2.9133E+04 -
2.0683E+02
3.6312€+01
1.0170E+03
2.9471E+01
3.1888E+0Q0
3.878SE+00
1.082€E+00

*1.5336E+401

MOLE FRACTIONS

5.1017E-01
3.6107€-04
4.6365E-01
‘5.7937E-15
1:5048E-09
1+267¢E~09
1.1918E-05
5.05C5E-03
2.0718€E-02

usl =
X4E =

.l

STANDING SKOCK
~2.8618E+04
2.2198€+02
"3.3145E401

* 1.0704E+03
3.1192E+01
3.22649€+400
3:.8897E+00
1.1270E+00
l.6122€+01

MOLE FRACTIONS

5,1153€-01
2.8697E-04
4.6248E-01
2.4456E-15
1.1288€-09
8.0529€-10
4.4182€6-06
2,3595E-03
2.33456-02

CTABLE I. - Continued

US1 = £.60E¢04 M/SEC

REFLECTED SHOCK
5.E099E +04
3.4919E402
4.1202E+01
1.45186403
4.0040E +01
3.3021E+00
3.8991E+00
1.1775E+00
1.8864E+91

5.1271€-01
1.5831E-04
4.6148E-01
1.9107€6-16
1.9326E-10
2.8876E-10
. 5.6399E-08
6.2546E~-0S
2.5584€-02

£.80E+04 M/SEC .

" REFLECTED' SHOCK

5.5989E +04
. 3.8022E+92
3,7763E+01
1.5430E+03
4.1788E+01
.3.3363E+400
3.8994E+00
1.1778E+00
1.5978E+01

5.1274€-01
1.2579€E~04
© 4.6169€E-01

" 848345E-17

5.6243E~10
© 1.9292E-10
2.2318E-08
+3.3982E-05
2.5611E~02

2
pl-ZONIm
Pl = 2.00E+01 N/SQ-M,
XH2- = ,9C
4 3.9230E+03
T 1.0166€E+02
RHO 1. 01 70E+01
H - 6.505TE+0Z
A 2.1146E+01
S 3.1746E+00
z-- 3.7944E+00
GAME 1.1592€+00
[V 4,9992E+401
SPECIES  ==mw-we-=-—m-
E- - 4.9926E-01
hL, . 9.0367E-04
He 4.7348E-01 .
H2 . 3.6L04E-13
= 1 1.5832E-09
H2e " 4.2679E-09
HE 5.8464E~04
HE+ 2,5T67E-02
HE++ 3.6805E-06

US1 = 7.00E+04 M/SEC

XHE = .10

MOVING SHOCK STANDING SHOCK

2. 7591€+04
2.3807€+02
2.9755€+01
1.1214¢+03
3.2726E+01
3.2609E+00
3.8949E+00
1.1550€¢00
1.7087E+01

MOLE FRACTIONS

5.1219€-01
2.2545E-04
4.6191E-01
1.0157€~15
8.1587E~10
5.0244€~10
1.5738E~-06
1.0655€=-03
2.4603E-02

REFLECTED SHOCK

5.4955E 404
4. 097SE +02
3.4394E401
1.6306E+03
4.3384E+01
3.3690E 400
3.8995E +00
1.1780€ +00
2,0956E401

5.1276£-01
1.0123E-04
4.6149E-01
4.3498E-17
3.9985€-10
1.3215€-10
9.8853E~09
2.0628E~05
2.5624E-02
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Pl = 5.00E+01 N/SU-Ms US1 = 4.00E+0

XH2 = .90 CXHE = .10 .
MOV ING SHOCK , STANDING SHOCK

P . 1.1614E+0L 2.4318E+01 ,
T 1 ,2.938BE+00 3.668SE+00°
RHO . 3.9506E+¢00 . 6.6291E+00

H: . ..3,0049£+00 | 3. 7780E400

A 1.7084E+00 . 1.9005E400

S, . 1.0526E+00- 1.0542€400

z. 1. '0000E +00 1.0000E+00-.
GAME 9.9311€-01 . - 9.8452E-01

U’ 2.36756+C0 1.4074€+00
SPECIES - .—==== w==~=-~ MOLE FRACTIONS
E- 1.5615€-61 1.6223E-41
K ... 1.2138E-09 1.45386-07
He . %.9570€-20 - 5.785$E-20. -
H2 | . 9.0000E-01_ .. '9.00CCE-01 ,
H- . 1.01106-69 8.2166E-48 -
H2e T 1.68T1E-20 © . 8,5816E-21
HE. L. 1.00060€E-01 1.0000E-01
hES 2.3968E-72 2.6845€-61.
HE++ e -2

Pl = 5.006¢01 N/SQ-M, USLl = 5.00E+0
XH2 = .90 : K XHE = .10

MOVING SHOCK D

(B : :1.8291€+01 . %.8713E+01

T .o .. 4,0445E+00 5.4004E+00
RHU- 4,5219€+00 9.0162E+00

M “4,163, E+00- 5.7052E+00

A 1.9903€+¢00 - +2.27CLE+00

H 1.0811E+00 1.0852E+C0
- 1.0000E+00 1.0002E+00
GAME 49,7938€-0! 9.5403€-01

v . 3.0856E+00 1.5644E+400 *
SPECIES  ==—o—m====== MOLE FRACTIONS
E- 2.1164E-39 6.0287E-23
B, oL 0 2.6867E-06 4,28CCE-04
He o 0 < 64145TE-20 6.3732E-20
h2 © 9.00005~-01 8.995SE-01
e 1.1567E-45 . 1.19%€€E-27
H2e . - 4.9840E=21 2.7540€E-21
HE - 1.0000€-01 5 9.9979E-02 .
HEe - 5.901 7€-60 1, 1505E~50
ME®+ - 0% ) RS
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TABLE 1. - Continued

3 M/SEC

REFLECTED SHOCK
5.5459€ +01
5.1916E¢00
1.1452E+01
5.4612E+00
2.2330E+400
1,0702E+CO
1.0001E+00
9.6039E-01
1.2482€+00

2.2177€-25
1.8983E-04

8.9982€-01
3.7221E~30
3.4529E-21
9.9991E€-02

5.3038E-52 -

0.

3 M/SEC

STANDING SKFOCK REFLECTED SHOCK

1.0574E+02
- . 7.034TE+00
1.4926E+C1
7.9840E+00
2.4822E+00
1.1036E+00
© 1.0069E¢00
B8.6976E-01
1.3447€+00

3.1346€-16
1.3611E-02
3.0502E-16
8.8707TE-01

S5.7387E-20"

- Be5579E-18
' 9.9319€-02
- . 1.6090€~-49
. 0. ‘

6.2982E-20

pl-SONlm2

US1 = £.COE¢03 M/SEC

XHE = 410

HOVING SHOCK STANDING SFOCK REFLECTED SHOCK

PL = 5.00E+01 N/SQ-M,
XH2 = .90
P 2.6562E+01

T .5+3306E+00
RHO 4.9622E+00
H 5.6259E+00

A 2.2554E+00

S 1.1088€+00

2 1.0002€+00 -
GAME 9.5403€-01

u 3.8013E+00
SPECIES , r~—=======we-
[ 2.T084E-22
[ 4.3777€E-04
he 6,4010E-20"
he 8.9958€E-01
H= 4. T4L9E~27
H2 ¢ 2.1457E-21
HE 9.9978E-02"
KE+ 3.1283E-51
HE++ 0.

Pl = 5,00E+01 N/SQ-M,
XH2 = .90
MOVING SHOCK

P 3.6659E+01

T 6.5907E+00
fHOD 5.5346E+00

H T+3460E+00

A 2.4132E+00

S 1.1356E+00
I 1.0049E+00
LAME 8.7927E-01

v 4.5453E+00
SPECIES  ~=——=--c--me
E- 3.0584E-17
H 9.7103E~02
He 3.0052E~-17
HZ . 8.9078E~01
h- 2.0664E-21
K2+ " 6.,0051€-19
HE 9.9514E-02
HEe | 2.4162E-43
HE++ 0.

8.6325E+01
T.1123E+00
' 1.2032E+01
8.1818E+00
2.4836E+00C
1.1162E+00
1.0088E+00
8.5971£-01
1.570SE+00

MOLE FRACTIONS

4.8941E-16
1.7352e-02
4.7743E-16
8.8351E-01

‘7.9828E-20
1.2123€~-17
9.9132€-02
1.9000E-40
0.

1.6377€E+02
8.1731E+00
1.9386E+01
1.0848E+01
2.63156+00
1.1374E+00
1.0336E+00
8.1971E-01
1.3193E+00

9.3293E~-14
6.507TTE-02
9.1064E-14
8.3818E~-01
4.3192€E~17
2.2722€-15
9.6746E-02
2.9348E-36
0.

USLl = 7.00E+03 M/SEC

XHE = .10

STANDING SHOCK
1.4577E+02
8.2561E+00
1. 6979E+01
1.1286E+01
2.6452€400
1.1500E+00
1.0397€E+00
8.1511€E-01
1.4795E+00

REFLECTED SHOCK
2.4401E+402
8.9933E+00
2,521 0E+01
1,4236E401
2.7952E+00
1.1750E+00
1.0763€E+00
8.0716E£-01
1.2808E+00

MOLE FRACTIONS —--======w=-

© 1.5994E-13
T.63¢2E-02
1.5651E-13
8.2746E-01
T.6014€-17

©.3.5108E-15
9.6182€E-02
5.3716E-35
J.

2.35T7€E-12
1.41856E-01
2.3042E~-12
7.65264E-01
2.0080€E-15
5.5460E-14
9.2908E-02
4.5092E-33
0.



TABLE I. - Continued

N 2
P " SON/ m
Pl = S5.00E+D1 N/SQ-Ms - US1 = 8,CO0E+03 M/SEC Pl = 5, 00&001 N/SQ-N: US1l = 1,00E+04 M/SEC -
XH2 = .90 . XHE = L10 XMZ a .90 XHE = ,L10 *
MOVING SHOCK STANUDING SHOCK REFLECTED SMOCK e MOVING SHOCK STANDING SHOCK REFLECTED SNOCK

[4 4.8956E+01 2.3958E+02 3. 69326402 P T.9359E+0} i 5.5030€+02 T.1569E+02
T ... T.4839E¢00 | - 9.1124E+00 - 947350E¢00 T. - 8+608BE+00 R 0536E¢01 1.110% +01
RHO " .- . €6.,4009E400 . . 2.4169E401 . 3.346TE+01 RHO 8.4996E+00 © 4.28128¢01 " 54443701
H 9.3587E+00 . 1.5035€E+01 1.8349E+01 H 1.4202E+01 2.4216E+01 - 248479E+01
A 2.5127€+00 - 2.68261E+00 2.9800E+00 A 2.7338E¢00 - 3.2213£+00 ©-343991E+00
s 1.1632E+00 1.1882E+00. 1.2173E+00 S« 1.2259E+00 1.2788£+00 1.3160€ +00
F4 : 1.022GE+0G 1.088CE+00 1.1334E+00 g 1.08645E+00 '~ 1.2201E+00 - 1.2831€+00
GAME . - 8.2547E~-01 .. . 8.0561E-01 8.04826-01 GAME - 8.,004B8E~01 8.0715€-01 " '8+1088E-01
v S.3%86E+00 1.4128E+00 1.2658E+00 u 6. 9916E+00 1.3900E+00 1.2910E+00
SPECIES mme——eo—ea== MOLE FRACTIONS --==-eecec——- SPECI§S' ----------- MOLE "FRACTIONS ~——wmceeweaa *
E-. . 5.5063E-15 3.7101€-12 © 2.6517E-11- | S ! 1.1632E-12" 2.2347E~-10 8.2082E~10
H . - 4,2993E~ oz l.6181E~01 2.3540E-01 Ho ©+'1le557TE~QL %7 3.6077E-01 * - 4,4130E-01
e . 6.4000E-15 3,6252E~12 2.5945E-11" . He' 7 TU1,1470E-12" 21886E-10 "' 8.0453E-10
H2' 8.5916E-01 T.4628E-01 6.7637€E-01 - £ 7 7.52026-01.77 " .5.5721€-01" ' 4.80TTE-OL1
H- 1.0433E-18.. - ,3.2500E-15 3.7356E-14 . "4.T011E~-16" ,4.66225-13 - 2.2525€~12
H2 ¢+, B 1.0747€~16 B.413¢€E-14 6.0850€E-13 S '1.66TLE-14 ' 'S,0697E-12 - -1.8546€-11
HE 1 9,7850€-02 © . 9.1909E-02 8.8230€E-02 ' 9.2211E-02 " "841961E-02 T.7935€E-02
HF + 1,2346E~-238 3.,2598E-32 5.026TE-30. .1.26410E~33 2.8282€-28 1.5078€-26"
HE++ 0. . % 0. HE ¢+ Oe. 0. 0.’

Pl = 5,00E¢01 N/SQ+Ms USL = 9.00€+03 M/SEC . Pl = 5,00£¢01 N/SU~M, USL = 1,10E¢04 M/SEC

XHZ = <90 XHE = .10 ) XH2 = ,90 XHE = 10 -

"MOVING SHOCK STANDING SFOCK REFLECIED SHOCK. 3 HDVING SHOCK STANDING SHOCK REFLECTED SNOCK

P 6.3240E¢01 . .3.7313E402 5.4575E402 | 2 9.7195E+01 T.T1T1E+02 1.0607E+03 .
T ., . . 8.1117€+00 . 9.8527€E+00 1.04306+01 T . 9.0354E¢00 . - 1.1192€+01 ~ 1.17826¢01 -
RHO ;. T42TTE+00 . 3.2974E+01 4+ 3495E+01 RHO ~ ° 9.5569E¢00 - 5.30C8E401 - 6,5547E+01.
H S T12164TE+01 . - (1.9355E401 2.3114E+01 H 1.7020€+01 2.9583E+01 3.4435€+01

A 1 2.62LUE+00 ©-3.0179E+00 3.1815€+00 A - 2.8497€+00 "3.4371E+400 3.6353E+00
S 1.1932E+00° 1.2312E+4C0 1.2644E+00 s - 1.2612E+00 - 1.3301E+00 - 1.3715€+00
2 1.0495£+400 "~ 1.1488E+00 1.2028E+00 | z 1.1256E¢00 - - 1.3008E+00 " .. 1.3735E+00
GAME "8.0692E-01 i 8.0471E-01 | 8.0678E-01 GAME 7.9848€-01 8.1146E-01 - . 8.1668E~-01

u "6.1T04E+00 1.3911€+00 1.2711E+00 Y] T7.8027E+00 -~ 1.4090E¢00 1.3304E+00
SPECIES - ———cmccceuer MOLE FRACTIONS —==-ce-ecw-- SPECIES  ===e=~-=- w=== MOLE FRACTIONS =~=e===-. -—
£- 7 1.4667E-13 2 3.6429E~11 . 1.7186E-10 E- - " 5.5540E-12 ° 1.0125€-09 3.,2657€~09
(YR Jov 9.4273E-02 2.58%8E-01 3.3727€-01 Moo . 2.2318E-01 4. 6246E-01 - 5.4387€~01
he 1.4450E~13 © 3.5652E-11 1.6827E~10 - he - 5.4798E-12 ~°  9.,9305€-10 -. . .3.2062€-09
H2 . 8.1044E-01 6.5357€-01 5.7960€-01 | H2 .+~  6,8798E-01 T 4.,6066E-01 . 3.8332€6-01
H- . 4.1156E-17 5.2305E~14 © -3.5208E-13 k- 2.9437€-15 - 24 T846E-12 1.1198€-11
H2 ¢+ 2.262E~-15 ©. Be.378SE-13 . 3.9421€E-12 r . . T7.1080E-14 . 242242€E-11" - -T<0694€E~-11
HE - 9.5286E-22 8.7051€~-02 R ‘8.3137€-02 - HE ;- - D0 8.8841E-02 - 1.6877€-02 * 1.2806€-02
HE+ © 1. ell16E-35 5.09323€-30 3.908l1E-28 HE+ 3. 18695 !Z l. 96115 26 4.,0163£-25

HE+¢ J. 0. 0. HE++ 0. . "o 7 0. 2.7977€-90
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Pl = 5.,00E+01 N/SQ-M,
[

XH2 =

NPT X =D

Gamt

SPECIES

E-
h
He
H2
H-
H2+
HE
HE+
HE ¢+

Pl
XH2

[

NUPIX-UO

GAME

SPECIES

£~
H

(24
H2
H=
kot
HE
HE+
HEee

50

.

usli
XHE

= 1.20E+04 M/SEC
= o

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.1675€+02
9.4218E+00
1.0572€E+01
2.,0194€+01
2.9697€+00
1.2993E+0Q0
1.1723E+00
7.9846E-01
8.6068E+00

1.9804€-11
2.9387€-C1
1.9550E-11.
6.2082E-01,
1.3039E-14%
2.6761E-13
8.5306E-02
2.1819€-31
3.

$.0CE+01 N/Su-M,

.90

MOVING SHOCK
1.3801E+02
S.7863E+00
1.1520E+02
2.3452E+01
2.N0947E+00
1.3298E+0)
1.22405+00
T.9953€E-031
9.4038E+00

6.1863E-11
3.6628E-91
6.11264E-11
5.5223E-01
4.8960E-14
T.8748E-13
4.1696E-02
T.9587€-30
[V

1.0387E+03
1.1847€+01
6.3067E+01
3.56459€+C1
3.6689E+00
1.3849E+00
1.3902€+00
8,1735E-01
1.4452E+00

1.4030E+03
1.2492E+01
7.6228E¢01
4.0991E+01
3.8956E +00
1.4306E+00
1.4734E+00
8.26457€-01
1.3852E+00

MOLE FRACTIONS —~—=w=r—-wcmw

3.7912€-C9
5.6138€-01
. 3.7249€-09

3.6665€-01"

1.2799E-11
7.9188€E-11
7.1921€-02
5.0324E-25
. 2.9890E-91

1.1831€~-08
6.4259E-01
1.1643E-08
2.89564E-01
4.7539€-11
2.3612€-1C
6.78T0E-02
9.1085E-24
3.3238€-85

US1l = 1.30E+0& M/SEC

XHE = .10

STANDING SKOCK
1.3497€+03
1.2528E+01
7.26419€401
4.1836€+01
3.921¢E+00
1.4425E+00
1.4875E+00
8.2520€E~01
1.4984E+00

MOLE FRACTIONS

1.2902E~08
6.5550€~01
1.2704E-08
2.7727€-01
5.0264E-11
2.4768E-10
6.7225€E-02
9.7616E-24
T 4.2T61E-8B6

REFLECTED SHOCK
1.8028E+03
1.3284E+01
8.5792E+01
4.8165E+01
4.,1915€+00
1.4927€400
1.5818E+C0
8.3627€-01
1.4584£400

4.2554E~08
1.3568€-01
4.,2001E-08
2.0111&-0%
1.8724E-~10
T.4033E~10
6.3216E-02
2.1027€-22
2.77%E-80

pl-SONlm2

Tl_\BLE |. -Continued

Pl = 5,00E¢01 N/SQ-M,
.90

XH2 =

P
1
RHO
H
A
S

l
GAME
V]

SPECIES

E-

]

He
H2
H-
r2e
HE
HEe
HE++

Pl

=5
XHZ =

SPECIES

E-
H
K+
h2
h-
HZ+
HE
HE+
hEe e

-
.

USL1 = 1.4Q0E+04 M/SEC

XHE = .10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.6097E+02
1.0135E+01
1.2400€ +01
2. TOL6E+0L
3.2254E+Q0
1.3826E+00
1.2808E+00
8.0146E-01
1.0195E+01

1.6519E-10
4.3850E-01

1.6334E-10
4.83426-01

1.5095€~13

1.9979E-12
1.8075€-02
7.8139E-29
Je

OCE+O0L N/Sy-M,
0

MOVING SHOCK
1.8561£+02
1.0477£¢01
1.3199£+¢01
3.0946E+01
3.3627€+00
1.4276E¢00
1.3423€+00
8,06406E-0L
1.0981E+01

3.9488E-10
$+1001€-01
3.9072E-10
4.1549E-01
4.0661E-13
4.5645€6-12
7.4500E-02
3.8202E-28
Jde :

1.7033E+03
1.3284E+01
8.0567€+01
4, 8711E+01
4.2054E+00
1:5023E¢00
1.5915SE+00
8.365CE-01
1.5T16E+00

MOLE FRACTIONS

4.3439€~08
7.4335E-01
4.2894E-08
11.9382E~01
- 1.8323€-10
T.2T7¢0E-10
6.2833E-02
1.9053E~-22
6.7925€e-81

2.2638E403
1.4271E+01
9.3461E+01
5.6031E+01
4,553 +00
1.5573€ «00
1.6972E+00
8.5619€-01
1.561% +00

1.7019€-07
8.2160E-01
1.6857€-07
1.1948E-01
7.5761E-10
2.37656-09
5.8920€-02
5.78156-21
1.8190E-75

Usl = 1.,50E+04 M/SEC

XHE = .10

STANDING $HOCK
2.0943€¢03
1.4205€+01
8.6748E+01
S.6071E+01
4.5452E400
1.5633E400"
1.6996E400
8.5574€-01
1.6733E+00

MOLE FRACTIONS

1.6148€-07
8.2324€-01
1.596SE-07
1.1792€-01
6.8071E-10
2.1693€E-09
5.08838E-02
4. T467€-21
1.0285€-75

REFLECTED SHOCK
2.7914E¢03
1.5825€+01
9.7347E+01
6.4753¢01
5.106 7€ +CO
1.6231€ +00
1.8115E+00
9,094 7€-01
1. 7259€+00

1.1076E-06
8.9620E~01
1.1019E-06
4.8604E-02
4.1972€-09
9.8978£-09
5.5190E-02
5.9222€-19
3.7146E-¢8



Pl = 5,
XH2 = .90

ODE+0L N/SQ-M,

TABLE I. - Continued

US1l = 1.60E+04 M/SEC

XHE = .10

EOVING SHbCK. STANDING SFOCK REFLECTED SHOCK

2.5088E+03
1.5556E+01
8.9382E+01
6.3884E+01
5.0298E+00
1.6240E+00
1.8043E+00
9.0134E-01
1.8315E+00

3.428TE+03
2.0176E+01
8.989TE+01
T7.5363E+01
6.5114E+400
1.69228+00

1.8904E +00

1.1116E+00
2.1451E+¢C0

MOLE FRACTIONS ==mmmmmm—omn

“B845302E-07
-8+9156E-01
8.4845E-07
5.3013E-02

‘3,1187E-09

7.6903E~09
5.5422E-02
2.8015E-19
5.424€E~-69

4.9872E-05
9.4186E-01
4 .9830€E-05

" 5.1421£-03

8.9449€E-08

1.3206E-07

5.2900€-02
8.0029E-15
5.1149E-53

US1 = 1.70E¢04 M/SEC

XHE «10

2.9124E+03
1.8309€+01
8. 4650E401
7.2064E401
6.0062E400
1.6809E +00
1.8791E+00
1.0485E+400
2.1502E400

" MOVING SHOCk' STANDING SKOCK REFLECTED SHOCK

4.2010E+03
2.8208E+01
7.8199E+01
8.8317E+01
T.5666E+00
1.7516E+00
1.95045€ +00

«1.065TE+00

2.8581E+00

MOLE FRACTIONS ====—==~=—-

-1.2655E-05
9.3563E-01
1.2634E-05
1.1125€-02
2.82171E-08
4.8758E-08
5.3216E-02
2.4077E-16

2.1191E+02
T 1.0824E+01
RHO 1.3901€+01
H 3.5091E+01
A 3.5082E+00
S 1.4T46E+00"
[ 1.4084E+00°
GAME 8.9736£-01
v 1.1762E+01
SPECIES it it
[ S 9..3624E~10
HO 5.7993E-21".
He * 9.2736E-10
h2 - 3.4906E-01
H= 1.0519E-12
H2¢ 9.9269E-12
HE 7.1003€-02
HE+ 4.2047E-27
HE ¢+ 0.
Pl = S5S.00E+01 N/S5Q-M,
Xh2 = .90 - .
) ! 3.
P 2.398B7E+0¢
T, 1.1183E+01 -
RHO @ © 1,4506E+01
H o 3.9502€+01
A 3,6633E400
S 1.5233€E+00.
1 1.4787E+00
GAME 8.1155€6-01
u 1.2537€+01
SPECIES  ===———wome=ea
£~ 2,1148E-09
H 6.4749E-01
He' 2.096 8E-09
h2 2.8488E-01
H- 2.5369E-12
H2+ 2.0670E-11
HE 6.7625E-02
HE ¢ 2.9488E~-26
HE++ Je

1.5155E-58

2.8010E-03
9.4145E-01
2.8008€-03
4.3649E-04
1.7665€E-06

1.9930E-06.

5.2507E-02
1.7932€E-10
2.7478E-37

pl-SONIm2

Pl = 5.00E+¢01 N/SQ-M,

XH2 =

<

SPECIES

£-

Mo

H+
H2
H-
H2+
HE
HE +
HE ¢+

+90

2.6946E+02
1.1566E+01
1.5001€+01
4.4179€+01
3.8309E+00
1.5737E+00
1.5530E+00
8.1702E~01
1.3307E+0L

4.6831E~09
T.1216€E-01°
4.6480E~09
2.2345E-01
5.8802E-12
4.0940E-11
6.43926-02
1.6288€-25
3.2040€-91

Pl = 5.00E+01 N/SQ-M,
[

XH2 =

NPT DT

GAME

SPECIES

E-
]

He
H2
H-
H2+
HE
HE+
HE+¢

-

MOVING SHOCK
3.0062E+02
1.1998E+01
1.5365€¢01
4.9120E+01
4.0171E+Q0
1.6252E+00
1.6307E+00
8.2481E-01
1.4070E¢01

USl = 1,B0E+04 M/SEC

XHE = .10

3.2621€+03
2.3328E+01
T.3674E+01
8.0384E+01
7.1020€+00
1. 728 7E+C0
1.898CGE+00
1.1391E+00
2.7112E+00

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

4.9475E+03
3.3703E+01
7.6150€+01
1.0044E¢02
71.8478E+00
1.7932E+00
1.S278E+00
9.47956~-01
3.2566E+00

MOLE FRACTIONS ~-m—-=wa-maae

3.57208E-04"
©9.4520€-01 °

3.5719E-04
1.3953€-03
3.5035€E-07
%.3954€-07
5.2686E-02
9.7987E~13
1.7127E-45

1.4566E-02
9.1882E-01
1.4566€-02
1.6146E-04
5.71L99E~06
6.3860E-06
5.1874€~-02
1.1005€-08
7.8969E-31

US1l = 1.90E+04 M/SEC

XHE = .10

STANDING SHOCK
3.6029€+03
© 248563E401
6.6182E+01
8.9063E+01
T.5640E+00
1.7677E+00
1.9059€E+00
1.0510E+00
3.2738E+00

REFLECTED SHOCK
5.6696E+03
3.7301E+01
T.T434E +01
1.1226E+02
8.1185€+00
1.8286E+00
1.9629€+¢00
$.0018E-01
3.4835E+00

--------- ~~ MOLE FRACTIONS ===m=m=m——aem

1.0882E-08
7.73506-01
1.0813€-08
1.6517E-0L
1.38456-11
8424956-11
6.13256-02
1.07156-24
2.56986-87

3.4482E-03
9.4029E-01
3.4480€-03
3.4327E-04

1.7824E-06 -

2.00642€E-06
5.24€8E-02
2.6638E-10
9.9874E-37

3,2173E-02
8.8459E-01
3.2171E-C2
9.8316E-05
9.9514€~06
1.1397€E-05
5.0944E-02
8.3707€-08
1.3120€E-27

51



Pl = 'S, OOEOOI N/SQ-H-

XHZ =

Pl = 5,
XHZ =

.90

1.2521E+01 -
1.556CE ¢+01
5.4324E¢01
4“,2352€E+00
1,6776E400
1.7106E+00
8.3747E-0 ..
l1.48264E¢01

2. BZbBE-OU

-3.67B4E-11 -

1.7434E-10
5.8661E-02
1.1664E-23 .
8.721TE-84

00E+0L N/SU-M,

.90

MOVING SHOCK

3,67264E+02
1.3243E+01

L 1.5494E+01 -

5.9788E¢01

© . "4.5245E+00

1. 7302E+00
1.7898E+00 |

8.6365E-01 .

1.5561E+01

9.5168E-08
3.8259E-01 .

. 9.48506-08

6.1543E-02
1.0619E-10 -
©.2212E=10"
3.5471€-02 -
2.8871E-22
1.6513E-80

" TABLEI:

. USl = 2. OOEOCh H/SEC

XHE = .10

3.9757E+C3

© -3.2T4€€401
6.3160E+401".
9.8337€¢01"
. 1. 7556E+00

" 1.8021E+00

© 1.9235E+00
9.5632€6-01

© 3.6620€E+400

MOLE FRACTIONS

1.2554E=02
9.226EE-01

" 1.2554E-02

T 1.6102€-04%

. T-4.3935E-06
* 4.8876E-06
5.1977€-02

" 6.1485E-09
2.4134E=32

. HOVING SHOCK® STANDING SNOCK REFLECTED SHOCK
" ©3,3328€¢02

. 643520403
T 3.9992E+01
- 7.9248E +01
© 1.2609E402

8.3955E 00

1.8621E +00

2.0043E¢00 *
. 8.79376-01

3.6198E+00

5.2105€-02
8.4580E-01

* 5.2102E-02

© 7.0674E-05
1.3761E-05

- 1.6220€-05
ST 4.9894E-02
2.9892£-07
1.36296-25

US1 = 2.10E+04 M/SEC

XHE. = .10

STANDING SFOCK

4.3606E403°
3.5810€¢01
6.2714E+01
1.0827€¢92
7.975EE+00
1.8347E+00
:1.9534E+00 .
9.1360E-01"
3.8536E¢00

NOLE FRACTIONS

2,7535€-02 °

. B.9360E-01
+2.7534E-02
1.2325E~04
T 7.4260E-06
8.4110€-06
. 5.1189€-02
3.8812E-08
5.603$E-30-

REFLECTED SHOCK
. 6.9622E4+03

4,21T9E 01 -,
8.0303E+01
1. 3610t +02
8.6662E+00
1.8955E+00

s 2.0496E+00

... 8.6875€-01
3.7157€ +00

7.3071€-02
8.0498€-01
7.3067E-02
5.4125€-05
1.69176-05
2.0498€-05
4.8789€-02
7.6743E-07
3.8898E~24

= Continued

Pl L]

XH2,

I
[= T

cc;waxp-qv
X
m

SPECIES

E-.

He
K2
H-
H2 ¢

HE ¢
HE#+

PL = 5
XH2 =

GAME |

SPECIES

E-.
H
Rt
H2

. ,

H2+..
HE. .
HE+ |
HE ¢+

.00E+01 N/SQ-M,
.90 .

MOV ING SHOCK
4.,3187E¢02
1.4491E¢01
1.4917E+01
6.5498E+01
5.0326E400
1.7809E+00
1.8591E+00
9.4015E~01
1.6258E+017

5.7374€-07"
9.2419E-01

5.7278E-07 ,

2.2016E-02
4. T643E-10
1.43956-09
5.3790E-02
2.4545E-20
8.0032E<74

.Q0E+0Ll N/SQ~M,

9

US1 = 2,20E+04 H/SEC

XHE = .10

SYANDING SHOCK REFLECTED SHOCK

4.6086E403°,

3.8268E+01
6.0723E+01
1.1847€¢02
8.2070E+Q0
1.8688E+00
1.9883E+00
8.8662E-01
3.9973E+00

4.4570E-02
8.6048E-01
4.4568E-02
©7.2463E-05
9.8810E~06
" 1.1451€-05
5,0290€-02
1.5223¢-07
2.3411€-27

7.2780E +03
4.3959€ +01
7. 8936E +01
1.4811€02
8.5185€+00
1.930SE +00
2.0975E+00
8.626TE-01
3.182TE+00

=we-m-=--liv MOLE FRACTIONS —-——---—==—~

9.4213E-02
7.6382E-01
9.4207€-02
4.2182E-05
1.9020E-05
2.3621E-05
4.T615€-02
1.49306-06
4.TT36€-23

USL = 2,30E404 M/SEC

XHE "= L10

'MOVING SHOCK STANDING SHOCK REFLECTED -SHOCK

4.3536E4¢02

l.7274E+0L

1.3306E+01
7.1614E+01.
6.0497E+00
1.8280E400
1.8941E+00
1. L186E+00,
1.6850E+01

1.2900€-05
9.4405E-01
1.2895€-05 _

. 3.12626-03

- 5.5332E-09
1.0709E-08
5.27956-02 .
5.9184E-17
1.2871E-62

4.4915E+03
4.0099€+01
5.5272E+01
1.2846€402
8.4048E+00
1.907CE«00
2,0266E+00
8.6930€E-01
4.0632E+00

6.9886E 403
4.5207€ +01
7.2066E401
1.59366402
9.1246E+00
1.9696E +00
2.14526+00
8.5852E -01
3.8098E+00

MOLE FRACTIONS ==-mmmmmeme’

6.2508E-02
8.2557€~-01
6.2506E~-02
4.6994E-05
- 1.1294E-05

1.3332e-05,

4.9344E-02
3.7376£-07
2.2831€-25

1.1437E-01
7.2458€-01
1.1436€-01
3.2129€-05
1.9249E-05
2.4343E6-05
4.6613E-02
2.4404E-06
2.7086€-22



XH2

SPECIES

E-
[l
He
H2
H-
HZ2+
nE
HE+
HEes

5

Pl = 5.00£+01 N/SQ-M,
= .90

MOVING SHOCK
4.,6831E+02
2.1236E+01
1.1609E+01
7.7533€¢01
6.8049E+00
1.8665E+00
1 .d4997E+00
1.1479E+00
1.7373£+01,

2.7636E-04
9.4636E-01
2.7634E-04
%.4519E-04
5.5700£-08
7.6984€-08
5,26608-C2
1.2559€-13
2.0092E-49

<00E+01 N/SG=M,
.90 ‘

FGVING SHOCK
.540292E+02
2.5219E+401
1.3472E+01 ~
8.3902E+0i
T.1446E40C
'+ 8997E+0D
1+9042E+00
1.0629E+00 -
1. 7913E+01

2.3328€-C2
9.4270E-01
2.3327€-03
1.1646E-04
2.6365E-07
3.12496-07
5.2515E-02
2.5044E-11
4.4055E-41

TABLE 1. - Continued

ijFSONIm2 .

US1l = 2.40E+04 M/SEC

XHE

STANDING SHOCK
4.2655E+03
4,1464E401
4.9753E+C1
1.3836E+02
8.5923E+00
1.9457E+00
2.0677E+00
8.6112€-01
4.0650E+00

MOLE FRACTIONS

8.1149€-02

7.8926€-01

8.1146E-02
3.6676E~05
1.19556-05
1.4351E-05
%.8362€-02
7.0525€-07
2.17926-24

REFLECTED SHOCK
+5149E +03,

4.6168E+01
6.4348E+01
1.7022€402
9.3075E +00
2.0094E+00
2.1930E+00
8.5564E-01
3.8184E+00

1.3364E-01
6.8T06E-01
1.3363E-01
2.4538E-05
1.8606E-05
2.3870E-05
%.5597E-02
3.5787E-0¢
1.0102E~-21

_USL = 2.50E+C4 M/SEC

XHE =  L10

STANDING S+OCK
© 4.1817E+03
4,2737E+401
4.6333E+01

" 1.4885E+02
8., 7901 E+00
1.9823€E+00
2.1118E+00
8.5610£-01
4.0522E+00

MOLE FRACTIONS

1.0025E-01
© 7.515CE-01
1.0034E-01
2.6744€=05
1.2522€-05
- 1.53C2E-05
4.7351E-02
1.21€8E-06
1.5179€-23

REFLECTED SHOCK
6.2749E+03
4. 7150E+01
5.6330€E+01
1.8165€+02
9.5036F +00
2.0474E+00
2.2431E+CO
. 5396E-0)
3.8345F+00

1.5301£-01
6.4935E-01
1.5300E-01
1.92¢€4E-05
‘1.8149E-05
2.3636E-0S
4.4576E-02
5.1363E-06
3.5669E-21

HE4e o

Pl = 5,00E+01 N/SQ-M,_

XH2 = .90

GAME

SPECIES

E-

H oL
He ’

n2
H=
H2+
hE
HE +
HE++

PL = S
AH2 =

MOV ING SHOCK
5.4082E+02
2, 8409E+01
9.9361E+400
9.0577E+0L
T.2495E+00
1.9287E+00
1.9159E+00
9.6557€E-01.
1.8525E+0)

8.3679€-03
9.3102€-01
8.3678E-03
5.,2375E-05

5.5521E-07"

1.37826-07
5.2194E-02
5.9942€~10
4.2138E-36

+00E+01 N/SU-M,
.90 :

" MOVING SHCCK

SPECIES

t-~-
H
He
H2
-
H2e
rE
HE +

. 5.8206E402°
3.0820E+0}
9. 7588E +00
9. T56TE+0L
7.3642E¢ 00
1.9558E+00
1.9352€+00
9.0926E-01
1.92026+0L

1.8236E-02
3.1182€-01"
"1.8236E-02
3.1922€-05
. 1.1333E-06
“1,2599E-06 '
5.1674E-02
4,254 3E-09 "
5.0066E~33 -

i

. XHE = L10

STANDING ShOCK
4.3061€+03
4. 4081€+01
4.5226E+01
1.6024E+02
9.0111€+00 _
2.0166E+00
2.1595E+00

. 8.5323E-01
4.0738E+00

MOLE FRACTIONS
1.2037e-01

7.1252€E~01

" 1.2026E-01
2.15026-05
1.3314£-05

 1.6560€-05
4.6256E-02
2.0296E-06
9.6955E~23

US1l = 2.60E+04 M/SEC

REFLECTED SHOCK

T 6.3725E+03
448299E+01

' 5.7420£401

1.9435€ 402
9. 7319E+00
2.0833E+00
2.2978E400
8.5339E-01
3. 8690 +00

1.7315€E-01
6.1014E-01
1.7314E-01
1.5580€E-05
1.8173E-05
2.4095E-05
4.3513€-02
T.4875E-06
1.3960€-20

US1 = 2,.70E+04 M/SEC

XHE = .10

STANDING SHOCK
' 4.5817€+03
4.5438E+01

" 4.5986E¢01 " °

1.7260E+02
9.2527€E+00
2. 049€E*00-
2.2120E+00
" 8.5182E~01
4. 1150E+00

MOLE FRACTIONS

1.41C7E~01
6.7262E-01
©1.41C6E-01
1.77456-05
1.4218€-05

1.8042€6-05 .

4.5206€-02
3,29E7E-06
5.7571€-22

REFLECTED SHOCK
© 6. 7136E+03
4.9590E+01
5,7432E+01
2.0838E+02

" 9.9897E+00
2.1184€ +00
“2.35T2E +00
8.53716-01
3.5266E +00

1.9401E-01
5.6952€-01
1.9399€-01
1.2802E-05
1.8440E-05
2.4956E-05
4.2611E-02
¢ 1.1023€-05

5.7765E-20
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TABLE |. - Continyed

2
Py 50N/ m-
Pl-= 5,00E+01 N/SQ-M, USL = 2.80E¢04 M/SEC ' Pl = 5,00E+01 N/SQ-M, US1 = 3.00E+04 M/SEC -
XH2 = .90 XHE = .10 XH2 = .90 . XHE = o "
MUVING SHOCK STANDING SFOCK REFLECYED SHOCK ! MOVING SHOCK STYANDING SHOCK REFLECTED SHOCK

4 6.2593E+02 | %.9570€+03 . T.2024€+03 L4 7.2017€+02 - 5.8957E+03 8.4561E¢03

T 3.2710E+0) 4. 6826E+01 - 5.0951E+01 T 3.5625E+01 = = 4.95B9E+01 5.3791€¢01

RHi) 9.7636E¢00 4.6691€E401 5.86406E+01 RHO 1.0009E+01 7 4.9838E+01 6.31532E401°

H 1.0435E+02 1.8574E+02 2.2337€+02 H. 1.2027€+02 . 241391E¢02 - 2.5575E+02

A 7.5103£+00 9.5075€+00 1.0266E+01 A 7.8374E+00 - 1,0042€401 1.0859 ¢01

S 1.9820E+00 2.0821£+00 2.1532E+00 S 2.0335€E¢00 ~° 2.14T1E+QO 2.2232E+00

z 1.9599€E+00 2.2672E+00 2.4202€+00 z 2.0198E+00 2.3856E+00 '2.5548E+00

GAME 8.7982€-0 8.5143E~01 - 8.566TE-0L GAME 8.5367E-01 8.5262E-01 8.5809€-01

u 1.9914E+0L 4.1691E+00 3.9937€+00 ] 2.1389E+¢01° 4.3010E¢00 4.1526E+00

SPECIES  ~veemcm—mee- MOLE FRACTIONS —--=----c-e--w . SPECIES ====v==em-—- MOLE FRACTIONS -----ce-e---
E- ) 3.0601€-02 1.6200€E-01 ) 2.1499E-01 £~ 5.93156-02 2.0358€~01 2.5635€-01
H ' 3.8775€6-01 - 6.3185E-01 5.2867E-01 H 8.3184E-01 5.5089E-01 4 .4815€-01
He 3.0601€-02 1.6156E-01 2.1497€-01 ke 5.9315€E-02 2.0356E-01 - 2.5631€-01
H2 2.2689E-05 " 1.4845£-05 1.0584E-05 H2 l.4121E~-CS - +1.0520E~05"- T.1793E-06
H— 1.6248E-06 1.5064€-05 1.8702€E-05 h- 2.5505E-06 t.6428E-05 1.8749€-05
n2+ 1.3079E-0C6 1.95¢0E-05 2.5873E-05 . THE+ 2.8802E-06 2.2246E-05 2.7T1LT9€-05
HE 5.1022e-92 ’ 4.4102€E-02 4.1302€-02 HE ) 4.9511E-02 4.1907€-02 - 3.9108€-02
HE+ 1.6057€E-08 5.1948E~06 1.6129€-05 HE* 9.3314E-08 1.1813€-05 . 3.3458€E-05
HE++ 5.19756-31 3.1165€-21 2.3583E-19 HE++ 3.,9303€-28 6.69€61E-20 3.5248€E-18

Pl = 5,00£+01 N/SQ-M, US1 = 2.90E+C4 M/SEC : Pl = 5.00E+01 N/SQ-M, US1l = 3.20E+C4 M/SEC

XH2 = _q¢C XHE = .1C XH2 = .90 XHE = L10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK - MOVING SHOCK STANDING SFOCK REFLECTED SHOCK

P 6.T207TE+02 5.4005E+03 7.7917E+03 4 S B.2256E¢02 7.0292€+¢03 9.9878E+03

T 3.4274E¢ 02 %.8212E+01 5.2356E ¢01 T T 3.7933€e01 5.2350E+01 -5.6780E401

kErtJ 9.8615C+00 4.8174E401 5.5858E+01 RHO 1.0380E+01 5.3427€¢01- - 6.5161E+01

H 1.1243E+02 1.9953E+02 2.3920F 02 H 1.3680€+02 2.4450E¢02 - 2.9114E4+02

A 7.6710E+0) 9. T771£E490 1.0557E+01 A 8.1765€¢00 1.0610E+01 1.1503E+01

S 2.09078BE+0C 2.1146E+00 2.1881E+00 S 2.0850E¢00 - 2.2132€E+00 2. 2946E+00

Z 1,9484E+J0 2,3252£+00 2.4863E+00 L. 2.0892E+00 T 2.5132€E+00 2.6995E+00

GAME B.0344E-01 8.5175€-01 8.5616E-01 GAME 8+.43063E-01 8.5562€E-01 - 8.6329€-01

v 2.0647c¢00 4.2317€+00 4.0696E+00 v 2.2907E+01 4.4564E+00 . 4.3389E+400

SPECIES  w-----em—eme MOLE FRACTICNS ~====-c=m-oama ' SPECIES  =======-i-—— MOLE FRACTIONS. --=—==co-a—-
[ 4.4487E-02 1.8291€-01 2.3584€-01 [ 3nd F.0559€-02" 2.44C3E-01 2.9620€-01
H d.60T1E-CI 5.9114E£-01 4.9808E-01 H 7.7100€-01 - 4.7214E-01 3.7T057E-01
he 4,4487€-02 1.8250£-01 2.3581E-01 He - - -9.0558€-02 ° 2.44C0E-01 2.9613E-01
h2 1.7489E-C5 1.2451€-05 8.74C3F-06 2 T 9.9300E-06 . 7,3816E-06 4.6929E-06
e 2.1011E-06 1,5852E-05 1.8827E-05 H=- - 3.3524E-06 1.70C7E-05 1.7885€E-05
1i2e 2.3523€-7¢ 2.098SE-C5 : 2.6652€6-05 r2+ - - "3.86326-06 2.4073€-05 2.7255€-05
h§ 5.029iE-02 - 4.2969€E-02 4.0197E-02 +E ) 4.T866E-02 - 3.9765€E-02 3.6976E-02
“weEe 4,2929-n8 7.9351€E-06 2.3359E-05 HE + 3.0706E-07 2.4694E-05 6.72STE-05
HE+4 2,2536E-¢c9 1.5122€-20 9.2956E-19 hE4+ 3.1145€E-26 1.0506E~-18 - 4.6765E-17
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el

XH2 =

NDPIX -0

SPECIES

E_
H.
He
h2 -
H=
H2+
HE
HE+
HE++

Pl
XH2

SPECIES

E~ |
"
He
H2
K=
H2+
HE
HE+ -

HEse .

GAME

GAME "
u

5.00E+01 N/SQ-M,-

.90

MOVING SHOCK
- 9,3213E+02 .
3.9916E¢01
1.0783E+0L -
1.5441E+02 -
8.5187E+00
2.1372E+00
2.1656E+00 -
8.3951€-01
. 2.4435E+01

-mmem——=m=-= . MOLE FRACTIONS ===

1.2265E~01 . -
. 1.0851E-01 -. .

1.2265€-01

7.3459E=06 ;5 & -

4.0064E-~06
- %.7183E-06
. 4.6176E-02"
- T+6191E-07..

9.05126-25, .

5.00E+01 N/SQ“H.
“«%0

- MOVING SHOCK

1.0487E403
4.1715€+0% .
1, 1181€+01
:1.7310E+02.
8.8661E+00
2.1905€+00

2.2483€+400 . .. -

8.3814E~01
2.5967E+01

1 .5494E-01
6.4562€E-01
1.5494E-01
5.5422E-06
-445024E-06
5.4227€-06
4.4476E-02
1.6105€-06
-le4577€-23

. usL =
XHE = .10

STANDING SHOCK
8.3136E+03
5.5135E+01
5.694CE+01
2, 7719€+02
1.1206€+01
2,2803E+00
2.6482E+00
8.6007€-91
4.6340E+00

2.8255E-01
3.9715€~01
2.8249E-01

1.,6675€E-05
2.4721E-05

3.7713€-02 .
4.8746E~05 :
- 1.3136E-17_

. uUst =
XHE = _ .10

STANDING SHOCK
9.7285€403

" 5.8008E+01
6.0128E+01
. 3.1193E¢C2
1.1837€+01
2.3485E+00
-2,7892E+00
6.6603E-01
4. 8354E+00

MOLE FRACTIONS

3.18836-01
3,2656E-01
3.1873e-01
-, 3.2688E~06
,1.5458E-05
2.4048E-05
3.5759€-02
‘9.3359E-05

. 1.4301€E-16

5.0295E-06 -

TABLE 1,

2.40E+04 M/SEC

REFLECTED -SHOCK
1.1738E+404
'5.$958E +01
6.8645E+01
3.2924E 402
1.2201E+01
2.3673€ +00
. 28520E +00

. 84 7048E<0L
| 4.5532€400

3.3383£-01
2.9737€E-01
3.3369E-01
12,8833E-06
"1 .6040E~05
2.5786E-05
" 3.4929€-02
1.3361E-04
- 5.7273E-16

3.60€404 M/SEC

REFLECTED SHOCK
\1.368TE+04

. 643448E +01
7.1651E401
3.7011£+402
1.2969 +01
2.4614E 400
3.0107€+00-

. B.804TE=-01 -
4.8013€ 400

3.6894E-01
2.2914E-01
T 3.6866E-01
1.6115€E-06
1.3331E-05

2.2720E-05.

3.2945E-02
| 2.694TE-06
7.1098€-15

- Continued
. 2
py 3 SONIm’
Pl = 5,00E+0L N/SQ-M,
XH2-= .90
- MOVING SHOCK
[ 1.1721E+03
T, 443394E+01
RHO 1.1561&+01
H .- 1.9285€E+02
A 9.2191E+00
N 2.24498+00
© 2 2.3364E400
GAME 8.3830&-0!
U 2.7497E+01
SPECIES
E=-_ 1.8680E-01
"o . 5.8360€-01.
M4, L.8679E-01 .
H2 ;. ,4.2076E-06
h=; 4.8349E-06
H2 ¢ 5.9570E-06
HE , %42798E~02
HE ¢, 3.0664E-06
hEo& 1.6035€-22
Pl = 5,00E+0L N/SQ-M,
XH2 = .90
. _MOVING SHOCK
Py 1.3022€+03
T, 4.5001€+01
RHO 1.1911E+01
M. 2.1367€402 .
A. 5.5801E+00
S, 2.3005E+00
L 2.42956+00°
GAME 8.3947€-01
u; 2.9025€6+01
SPECIES
E-. 2.1795€-01
M 542294E-01
W, 2.1794E-01
M2, J3.1822E-06
H= . .5.0043E<06
(3 "6.30956-06 . .
HE . . 4.1156£-02
HE+ 5.4500€E-06
HE ++ 1.3602€~21

Usl = 3,80E+04 M/SEC

XHE = L10

STANDING SHOCK
1.1260E404
6.1051E+01
6.2843E401°
3.4866E402
1.2514E+01
2.4175€6+400
2. 9349E400
8.7395€~01
5.0653E+00

~====~-e---~ MOLE FRACTIONS

3.5265E-01

s Lo9BELE-0Q6
1.3470€-05
2.2054E~05
3.389%E-02

L.7778E-04

1.4743E-15

us

1
XHE .10

1.2850E+04
6.4382E401
6. 4Q34E+01
3.873CE+02
1.32526401
2.4869E+00
3,0834E+00
8.84T0E~0L
5.3311E+00

3.8361E-01
2.0027€-01
3.8346E-01
1.09706-06
1.08$8E-05
1.B864E-05
3.20876-02
3.45326-04
1.56126-14

: 2.6078E-01.
3.5246E-01

REFLECTED SHOCK
1.5827E+04
6.7460E 401
7.3942E ¢01
4.1382€+02
1.3840€ ¢01
2.5163E400
3.1729%+00
8,9488E-01
S.0887E+00

4.0119E-01
1.6665E-01
4.0061E-01
7.8134E-07
1.0023E-05
1.82%2€~05
3.0945E-02
5.TL93E~04
1.0053€-13

* 4.00E+04 M/SEC

STANDING SHOCK REFLECTED SHOCK

1.8168E+04
T<2420E+01
T.5223E+01
4.6096E+02
1.4879€+01
2.5921E+00
3.3349%€ 400
9.1663€-01
5.4589E+00

m====w———-—- MOLE FRACTIONS ~-=m-===—veo

4.3029E-01
1.1077E-01.
4.2893£-01
3,0132€-07
6.5028E-06
1.2816E-05
2.8639E-02
" 1.3461E-03
1.9406E-12
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TABLE 1, - Continued
SR i
2
vpl-SONIm
Pl = 5.005+01 N/5Q-M, US1 = 4.20E+06 M/SEC Pl = 5 achox N/SQ-M,
XHZ = .9C .. ..« XHE = L10 P XH2 = .90
. sz T *
MOVING SHOCK STANDING ShOCK REFLECTED SHOCK " MOVING SHOCK
- -+, 1,4389E+03 . 1.459TE+04 . ... 2.0T09% +04 P 1.7320E+03
) 4.65T1E401. . 6.8191E+01 _:.,7 SO0BE +01): T - ' 4,9709E+01
1. ZZZbE$0l > 6e62642E401 - . T.5178E ¢OL RHO 1.2739€+01
_.2.3555E+02 +.4.27BOE+02. S.1176E¢02 H- 2.8251E¢02
A 9.9512E+00, - _ 1. 4082E+01 . 1.6151E+01 A 1.0733E+01
S- T2.3572E400 .., -.2.55628400- - ° .2.66TTE+00 s - 2.4735E+00
1 . 5272E+00 .- - 3.23156+00 . . . 3.4B866E+0Q z 2.7352€+00
8.4139E~01. - 8.9985E-0l: .-, . 9.4695€-01 GAME 8.4729E-01
' 3.0548E+01 5.6453E¢00 ~  5.9225€+00 [V I + 3.357T€E+0L
SPECIES  =-==——-= ————— HOLE FRACTIONS —-——--—e—e—e SPECIES e Samhiuind
€~ 2.4818€-01 4o lZOSE-Ol 4.5506E- Ol E- 3.0536€E-01
K- . %.6%06E-01, - 1.4562E-01 . . 6.4TSBE-D2 [ 3.5274E-01
He -, 2.4817E-01. 4,1134E-01 .- . 4.5144E-01 He 3,0533€-01- -
H2: . 2.3802E-06,- ;: 5.2817€<07 .- ., - B.256B€E-08 H2 1.2544E-06
b~ T 5.0154E-06 , . . 8.0131E~06 . -, 3.4110E-06 W 4.6030€-06
r2¢ . 6e6TRlE=06 - T 1.4T65E-05 . 7.4106E-06 - H2+ 6,241 5E-00
HE - 3.9561E-02 ,3.024CE~02: . 2.5065€-02 HE 3.6536€E-02
RE® | zp . 9.24756-06. ... . 7.0485E-04 ... 3.6160€6-03 HE+ 2,4636E-05
BEEe . 9.6572E=21 . _1.8765€-13 6.058TE-11 HE#®+ " - 3.5387€-19
? .y . T - . - ' ! . .
Pl = 5.00E+01 N/SQ-M, US1 = 4.40E+0s H/SEC Pl = 5.00E+01 N/SQ-M,
A2 = .90 - ... XHE = .10 XHZ = .90 i
e - LR T
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
©i- 1,5823E+03 1,6350E404 . . : 2.3472E+04 P 1.3882E+03
- 4.8131E+Q). - T.2781E+01 - 848038E+0Y Al ‘" S.1331E¢01
1.2503E+01.° . 6.6579E¢01 - - 7.3758E401 RHD 1.2931€+01
- 2.5850E+02 . , 4,70G6E+02 S5.6TO9E+02 H - ©3.0757E+02
©,1,0335E+01- © 1.5042€E+01 - 1. T654E +01 A 1.1150€E+01
(240169400 -.' " 2.6264TE+00 2.7421E+00 S 2.5329€+00
2.6292E+00 3.3742E+00 3.£146E400 4 2.8445E+00
.8,4399E-01 9.2141E-01 - 9. 7942E-01" GAME 8,5139E-01- -
3.2066E+0] - 6.0291E+00 . 6.5262E+00 u 3.5080E+01
- - - .
----------- MULE FRACTIONS =---—--—--—e SPECIES  ————=—=———mmm
S - - e
2.77136E-01 4,3651E-01 4.7436E-01 €= o 3.3206E-01
 #.0726E-01.. . 9.8096E~02- ~ 3.3328E-02 W 3.0076€E-01
2.7134€-01 . 4.3534E-01 4.6464E-01 He : 3,3202€e-01
s 147493E-G6 -2.0853E-07 .« . 1.5306E-08 Hl 8.7T115€-07
. 4.8774E-06 °©  .'5.17S8E-06 - 1.4083E-06 ‘ %.2095E-06
. 64499E-06 .. 1.0256E~05 7 - 3.4245€E-06 M20 5.8597E-06
3.8019€-02 -, * .2.8076E-02 * 1.7942E-02 FE - "3.51156-02
1.5224E-05". . ". . 1.5606E-03.: * ".9.7235E-03 HE+ 3.961 56-05
HE++ - L.9788E-18

,:;6

S 6.0745E<20 . .

2.8812E-12~-

- 2.7T38E-09

US1l = 4.60E+04 N/SEC

KHE o ‘-10

STANDING SHOCK - REFLECTED SHDCK

1.8113E+04
7.8585E+01
6.5796E+01
"S.1395E402
- "1.6161E+ql
2.6914E¢00
3.5030£+00
‘9. 4876E-01
6.5079€+00

2.6495E +04
1.0059E+02
7.0962E+01
6.281 TE +02
1.9716E+01
2.814TE+00
3.7118E+400
1.0413€+00
7.3436E400

MOLE FRACTIONS —=—==mo—nw=e

4.5762E-01

‘v 5,9972E£02
+ 4.5385€-01"
+'6+3268E-08"

© 2.8289E-06

6.1054E-06

2.4786E-02
3.7605€6-03

6.1255E-11

4.8811E-01
1.5779E-02
4.6916E-01
1.9695E-09
4.7422€-07
1.2857€-06
7.9927€-03
1.8949€-02
1.2803E-07,

USl = 4.80E¢04 M/SEC

= L1

MOVING SHOCK SYANDING SHOCK REFLECYED SHOCK

1.9849E40% 2.9866E +04
8.5912E+01 1.1967E+02
6.4009E¢01 6.62T0E+01
- 5.5933E¢02 ° 6.9748E¢02
"*1.7391€¢01 - 2, 2614E+01
2.7553€+00 2.8841E «Q0
3,6095E+00 3.7658E+00
© 9.7536E-01 1.1347E¢00
7.0936E+00 8.5142€400
MOLE FRACTIONS -==——--m=—==
40 7361E-01 4.9546E-01
©3,3854E-02 6.,9703E~03
4,6482E-01 4.7101E-01
1.496CE-08 1.5701E-10
1.3202E-06 1.3540E-07
3.,1291€-06 3. T49HE-OT,
1.8918€-02 2.1118E-03
© 8,7866E-03 2,443TE~02
‘' 1.5662E-09 6.2540E-06



.- PR -
Pl = S5,00E+01 N/SQ-M,. “usx = 5. ooeoos n/sEc

XH2 = .90

% - 240507E+03,
s o 5.3041E¢0L
T~ '1430T4E#0I. .
3.3370€¢02 .
" 1.1591E+01
1 2.5933E+00
., 2.9573E+09

3.46576E+01°

T

35752670
2.5119€-01
3. 51455- 1!

3.37516-02
" 5.4194E=05
1.11336-17

PL = 5,00E+01" N/SOIM, . "

XH2 = .90

HOVING SHOCK

[ ' 2.2192€+03,

LA ‘5.4576500L

RH 1. 3163E+0)- .

[ 3,6088E+02°

A, 1.2064E+01L

s * 2.6540E+00

L. .. J3.0721E+00

G ;. B.6321E-0L

v’ 3.80615001
SPECIES  —=-memcamlill
E-" . 3.8154&{01V
HoC . 2.0466E~01
He  c 3.8143E-01"
W2 3,6242€~017.
W2 . T v 3,1399€-06
M2¢ 77 4.6344E-06
HE . 3.2645E-02
HE+ 5. 1,0604E-04
HE++ 6.5544E-17""

'8.5656E~01 ...

5. 31575105}‘

HE = .10

', HOVING SHOCKA STAND!NG SHOCK

2.1524€+404 . -

" TABLE ).

REFLECTED SHOCK

9.4936E+01 ..

6.1417€+01 -

:6.0611E402
. 14.8861E+0L .

2:8156E+00

- 3.6915E+00
1.0150E+00

T.7906E400

.2+99C0E+09
5.5588E-07
1.4428E-06

. 1.0865E-02,

£ 4. 85316-01 C
S 1.8515E-02
%.69CBE-OL. .

1.6224E-02 -

3.380¢&E-08

us1
XHE .10

2,0791E+0L
3.7457E¢00 .

+ 1.0854E+00

8.6642E+00

9.9866E-03
4.7056€=-01

e
[

> 8708E+00. - - .

e.9298E01.

T5,037¢E-10. -

2.1637€E-07

'6.0222€-07
4.5035€-03 .

2.2163E-02
6.05G54€-07

. 3.3510E+04

1.44T70E+02
6.1182£+01
T 1396E+02
2.5180E+01
2.9473E +00
3.7851E+00
1.1576E +00
9.92T73E+00

"MOLE FRACTIONS ~—mmmmmmsse

4.9803€E-01
3.4588E-03
4.7209€-01

¢ 1.3051E-11

5.1889€E~-08

1.1095€E-07

6.7887E~04
2.5546E-02
1.9491E-04

= '5.206+04 M/SEC

Ce el Lre e e

STANDING SHOCK REFLECTED SHOCK
~2¢3055E+04

1.0633€¢02..

5. T88BE+OL.

. 6:5386E+02. .

3.7175E+04
1.6991E+02

- 5,7598E 401 .
. 84526 TE+02-
. 2.6666E +01.

3.00126+00
3.7985E+00-

» 1«101 TE+00

1.1258E+01

- HOLE FRACTluNs [

b.99OIE-01
2.1524€-03
4.7171€-01
2.0522€-12

- 3.1217€~-08

4.4995E-08

© 3.4136E-04

1 2.3873€-02

2.1113E-03

-Continued .-

[ 50 NI'm?

‘p1 s 5.006¢01 N/so-n.
XH2 . ,90

SPECIES

Pl = 5. 005001 N/SQ-NU‘

< 243935E¢03

5.6915€+01 . -

143190E+01

3,8910E402 .

. 1o 2580E¢01.
- 2. T149E+00"

3.1882E+00°
8.7210€-01
3.9531E+0L

-4----7----- nOLE FRACTIONS ==——-—oe—x

.06055-01

- 1.6070E-01:
- 4.0387E-01
- 20955€E-07 °
T 2.5167€E-06

3,8432E-06
3.1184E-02
1.8175E-04
4.248T7E~-16

XH2 = .90

a b, 245732E+03° .. 2,5444E¢04 4.3795E+04
L 5.9263E+01° © 1.3705E¢02- -- 2. 0973E +02
RHO~ 1.3143E+01 " 4s9048E401 5.4222E +01
H 4.1836E¢02 - 7.5096E402 - 14 0059€ +03
A 1.3160E+01 - 2.4536E¢01 2.9126E+01 .
S . 2.7758E¢00 - 2,9693E+00 3.0883E+00
L 3.3037E+00 3.7853E+00 3.8511E+00
GAME . 8.8456E-01 1.1604E+00 1.0503E+00
u 4.0983E+01 1.0970E+01 1.3111E+01
SPECIES ————— e~ NOLE FRACTIONS =zw=—=————-o
E-. . 4.2490E-01 -6.90065-01 ’ .osbae-ol
Ho- 1.,2027€-01 342653E-03. - 1.2986E-03
He 6,2456E-01 -~ 4,722%E-0V - 6.6610E-01
H2 vl 1.0807€E-07 - 1.24916-11 2.5970E-13
M= 1.58772€-06 4.0260E-08 - 2.0037€-08
H2# - | 2.9814E-06 . '9+5530E-08 1,6528€-08
HE .5 71 2.9938E-02. 7.0709€-04 - 9.4323E-05
HE ¢ - 3.3100E-04" 2.5611€E-02 -~ - 1e1210€-02
HE+¢ 3,2693E-15 9.9711€-0% 1.4662E-02

.,

‘usl = S.40E+04 M/SEC

“1.6066E-03

XHE = .10

1.2094£402
5.3289E+01 -
1.0192E+02
2.2852E401
2:9231E400
3.7736E+00 .
1.1442€400
9.8075E400

©  4.9650€E-01

S.4114E-03
- 4+ T159E-01
7.2188E-11
8.3347€-08
2.2927€-07

2.4884E-02
9.6394E-06

USL = 5,60E+04 M/SEC
XH

= Ll0

St

NDVING SHOCK "STAND ING SHOCK REFLECTED SHOCK
2.4321E+04 - :

4.0598E+04

,* 1.90T9E+02

5.5669E+01
9.2914€402
2.7626E+01
3.0468E+00

T 3.8223E+00

1.0465€+00
1.2257€+01

Xy

'A5.029IE-01

1.6114E-03
4.6931E-01

~ 6.30T6E-13

T 2.4094E-00

2.5402E-08
1.9I34E-04
1.8340€E-02
7.6313E-03

et IR (RN -“, -
~ - MOVING SHOCK 'STANDING SHOCK ~REFLECTED. SHOCK



. > L

o . - TABLEL -Continued

2
‘ pl-SONIm
Pl =.5.00E+01 N/SQ-M, -US] = 5.80E¢04 M/SEC Pl = 5,00E¢01 N/SQ-M, USL = 5.20E+04 M/SEC
XH2 = .90 - XHE = .10 XHZ = .90 XHE = L10 .
MOVING SHOCK STANDING S+0CK REFLECTED SHOCK MOVING SHOCK - STANDING SHOCK REFLECTED .SHOCK
P © 2.1577E+03 2.6352E+06 4.6T91EQ4 P . 3.1368E+03 2.15STE+04 S.1483E¢04
T 6.2107E+91 1.5341E+02 . 2.3131E+02 T “. T.0530€+01 1.8303€402 2.8498E+02
RHO 1.2999€ +01 4.5295€+01 . 5.2197E+01 RHO 1,2329€+01 3.9475E+01 4,86388E+01
Ko 4.4B65E+02 8. 0076E+02 1.0864E+02 H . 5.1218€+02 . 9.0445E+02, 1.2603E+03
A 1.36840E+01 2.5761E+01 3.1349€E+01 A 1.5609E+01 2.T035E+0L . 3.5915€+01
S 2.83615+00 3,0116E+00 3,1295€+00 S 2.9527E+00 © 3.0906E+00 3,2079€+00
s 3.4158E¢00 3.T927€+00 3.8754E+00 4 - 3.,60T4E¢00 3.8203€400 3.,8945E+00
GAME .9.0287€-01 1.1406E+00 1.0963E+00 GAME 9.5T755€-01 1.0455E+400 - 1.1661E+00
1] 4+2409E+01 1.2156€E+401 1.4048£+01 v 4,51285+01 1.4052€+01 1.6294E+01
SPECIES teecc e e———— MOLE FRACTIONS ~ee-ce--- -— SPECIES mmmesceesest MULE FRACTIONS ===—veoeom—-
€~ 4.0376E-01 4.9902E-01 5.0973€-01 [ & 4,7331E-01 5.0266E~-01 $.1213€-01
H 3.3858E~02 2.18713E-03 1.0378€E-03 H 2.9551€-02 1.2550€E-03 6.31 80E~04
He *.4310E-01 4.T7241E-01 4.6342€-01 He © 4,6942E-01 4,69S1E-01 . 4.6156E-01
H2 4.7140€E-08 2.834¢E-12 1.0558€-13 K2 s " 2.1048€-09 3,5039€6-13 1.5968E~-14
H- 1.2648E-06 2.%4254E-08 1.6176E-08 h- 3.5955E-07 1.3047€-08 9.1312€-09
H2+ 2.1060E=06 4,541CE-08 1.0639E-08 . H2 ¢ 5.8386€-07 1.56442E-08 . %.1579E-09
hE . 2.8613E-02 3.9522E-04 3.5300E-05 HE - 2.38356-02 - 1.5799E-04 3.1676E~-06
HE+ 6.62640E~04 2.5324E-02 5.,2264E-03 HE+ . 3.8861£-03 1.9285€~02 7.8680E~-04
HE++ +3.3428E-14 6.4722E-04 2.0542E-02 HE ¢+ 1.2681E-11 6.7325€E-03 2.4888E-02
Pl = 5.,00E+01 N/SQ-M, US1 = &6,COE+Q4 M/SEC PL = 5.,00E¢01 N/SQ-M, USL = 6.,40E¢04 M/SEC
XH2 = .90 XHE = ,L10 XH2 = .,90 XHE =  L10
MOVING SHOCK STANUDING SHOCK REFLECTED SHOCK MOV ING SHOCK STANDING SFOCK REFLECTED SHOCK
P ' 2+49463E+03 -2.TOT3E+04 4. 9425E+04 . . 3.3315€¢03 - 2. B014E+04 Se3340E¢04
T . 6.5743E+01 1.6902E+02 2.5626E+02 T T7.6238€¢01 1.9607E¢02 3.1654E¢02
RHO ©  « . 1,2733E+01° 4.211GE+01 4.9598E+01 ‘RHOD 1.1890E+01 . 3.7190€E+01 4,3243E+01
H © 4.T79938402 8.518lE+02 1.1715E+03 H g 5.4542E¢02 - 9.5837€+02 1.3538E+03
a : 1.4663E+01 - 2.6454E4+01 3.374TE+01 A -1.6518E¢01 - 2. T948E+01 3.8056E+01
S 2.8952€+00 3.,0517€+00 3.1686E+¢00 S 3.0059E+00 3.1282E¢00 3.2462E¢00
P4 3.5193E+00" 3.803JE+20 ." 3.,88876+00 - 3.6752E+00 3.8420€+00 3.8968E+00
GAME 9.2924€-01 1.0886E+00 1.1429E+C0O . GANE 9.7375¢€-01 1.0370E+00 1.1741E+00
V] "4.3795E+0 1.3213E¢01 1.5119E+01 u 4.6432E+01 1l.4830€+01 - 1.7596E+01
SPECIES  =-===-- - ————— MOLE FRACTIONS =--cweeme - . SPECIES ~—=c-mcemew—- MOLE FRACTIONS ——=-ec-cvwee-
€~ T 4.6912€6-01 5.0079E-01 5.1140€-01 [ 54 %.8302€E-01 5.05647€-01 5.1242€E-01
H " 5.2860E-02. -1.599CE-03 8.1675E-04 [ 1.5815€E-02 ..° 1,0226€~03 4.9057€-04
e . . 4.5861€E-01 4,7172€-01 4,6206€E-01 He . 4.T395€-01 4.,6T48E-01 4.6142€-01
H2 . 1.6138E-08 8.7182E~-13 . &;1660E~-16 H2 - J.1715€E-10 1.,521¢€E-13 6,3992€-15
H- 7.3728BE-07 - 1.6977E~08 1.2473E-08 . M- 1.6075e-07 1.0454€-08 6.5T13E£~-09
H2e¢ " 1.3024E-06 2.4839E-08 6.7198€~09 rH2e 3,3118E~-07 1.0215€~08 2.6254E-09
HE 2.6903€-02 2.4960E~04 1.0970€E-05 (3 . 1.8138E-02 9,218%€-05 9.6823€-07
HE®. * 1.5116€E-03 2.3419E~-02 2.0690E-03 e 9.0711E-03 1.3886E-02 3.2326E-04
HEe®+ 5.1693E-13 - 2.6265E-03 2.3636E~-02 HEee 3,0943E-10 1.2050€-02 2.5338E-02
! ) f
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TABLE i. - Continued

2
pl-SONIm
Pl = S.00E+01 N/SQ~M, USL = €.60E+04 M/SEC Pl 2 5.00E¢01 N/SQ~M, USL = 7,00E+04 M/SEC
AHZ. = 90 . XHE = L10 XH2 = ,90 XHE = (10
*MOVING SHOCK STANDING SHOCK REFLECTED SHOCK . MOVING SHOCK. STANDING SHOCK REFLECTED SHOCK

[4 3.5290€ 0% 2.8255€+04 5.4665€404 4 3.9217E+03 2. T449E04 5.4T6QE ¢ 04
T 8.2983E+01 _ 2.0944E+¢02 3.4845€E+02 Y. 1.0218€+02 2.3929E+02 4.0988E +02
RHY 1.1401E+01 3.4922€+01 4.0248E+01 RHO 1.0136E+01 2.9499E+01 3,4267E401
R 5. 7962E+02 1.0132€¢03 . 1.4468E+03 M- 6.5053E+02 1.1206E+03 1.6303€+03
A 1.7632€E¢01 ~ 2.9260E+01 3.9976E+01 A 2.0996E+01 3.2672E+01 4.3383E+01
S 3.0575€E+00 . 3.1648E+00 3,2821E+00 N 3.1502€+00 3,2368E+00 3,3490E+00
4 3,7300E+00 3.B8630E+00 . 3.8979E+00 i 3.7867E+00 3.8885€E+00 3.B8988E+00
GAME 1.0043E+00" . 1.0582E+00 1.1766E+00 GAME 1.1393E+00 1.1332E+00 1.1778E+00
v, 4. 7695€+01 1.5556E401 1.8774E+01 v 4.9975E+01 1. 7145E+01 2.096TE#01
SPECIES  ~—-=-—wo——- - MULE FRACTIONS =—w==———cee—e SPECIES semeweoe—ees MOLE FRACTIONS ~—o—emm——eee

£~ 4.9062E-01 $.081%5€-01 S5.1256E-01 . €~ ©.9824E-01 5.1138E-01 5.126TE-01
H . 8.3466E-03 8.4201€-04 3.8770E-04 H 2.1836E-03 5.5219€-04 © 2.5188E-04
He+ 4,7423E-01 4.6512E-01 4.6140E-01 He 4.7317E~01 4.6235€-01 4.6143£-01
H2 : 1.8898E~10 7.0967E~14 2.8140E~15 H2 5.1226€-12 1.4771E~14 - 6.7021E-16
H= 6.7905€-08". 8.4138E-09 A 4.T438E-09" H~ 9.3675E-09 4.9434E-09 2.4T69€-09
H2+ | 1.5229€-07 6.92T6E-09 | 1.7301E-09 H2+ 2.5368E-08 3.0218E-09 8.1852€-10
hE -y 1.0421€-02 T 4.T2S8E-0S 3.4141E-07 HE 1.3407E~03 8.5645E~06 6.1066€-08
HE+ 1.6338E-02 B.645GE-03 1.5429E-04 HE+ © 2.5066E-02 2.3798E-03 $.1227€-0%
HE+¢, 6.0501E-09 1.7190E-02 2.5500E-02 HE ¢+ 1.6151€E-06 2.3320€-02 2.5598E-02

5.00E+401 N/SQ-M, Usl = ¢.80E+04 M/SEC

Pl =
XH2 = .90 XHE = .10
MOVING SHOCK STANDING SFOCK REFLECTED SHOCK
P 3.7265E+03 2, 8062E+04 5.5212E+04
3 9.1494E+01 2.2351¢€¢02. 3,7386E 402
RHO 1.0839E+0. 3.2309E+01 3.7283E+01 .
H 6.16469E+02 1.0675€+03 1.5413E+03
A 1.9244E+01 . 3.0869E+01 4.1757E+01
S 2.1061E+Q0 3.2014€E+Q0 3.3162E¢00
Z 3.7682E+00 3,879CE+C0 3.89856+00
GAME 1.0742€+00 1.0971E+¢00 1.1774E+00
u 4.868845401 1.6330E+01 1.9991E+01
SPECIES  ~~~v———mome—- MOLE FRACTIONS —=-—~—==-e--
E- 4.95T8E-0Q1 5.1018€-01 5.1263E-01
H 4.2628E-03 6.8517E-04 3.1079€E-04
H+ 4.7342E-01 . 4e6336E-01 4.6141E~01
H2 3.3031€E-11 3.2658€-14 1.3339€-15
H=~ . 24596476-08 5.55256~09 3.,429%E~09
H2+ 6.4121€-08 4.6088€~09 1.1TNE-09
HE ©4.1772€-03 2.0957E-05 1.3673E~-07
HE + 2.2361E~02 4.6968€~03 8.4157€~05

HE++ 1.0437€-07 2.1062€-02 2.5567E~02

59



Pl
XH2

Pl = 1.00£402 N/SQ-M,
XH2 = .90,. . .
MOVING -SHOCK
v 1.82915+01 .
T .. 4.0445E400
RHO. - 5. %.5219€+400
W 14.1831E+00
a, 1.9903E+00. ,
s 1,0836E400 . -,
- 1.0000E+00
GAME 9.7961E-01 .
u. 3.0856€+02
SPECIES  ===-~===-=-=
E- 7.7016E-40
" :1.9000€-06 .
He 5.9602E-20 .
W2 . . - 9.0000E-01
Pe.o 5.9525E-46 .
H2e 6.8391E-21"
HE, . 1.CQ00E-CL
HE+ 3.1113€-60 .
HE++

60

1.C0E+02 N/SQ-M,
0

POVING SHOCK
L 1.1616E401

.2.9388E+0)
-3.95065+00
3,0049E+00
1. T084E+00

. 1/0542€E+0)

~. "1.0000E+00

/79.9311E-01
2,3675€400

5.9943E-62
. 8.5828E-10
" 4.4B801E-20
9.0000E-01"
. 5.4885€E~70
" 2.1640E-20
* 1.0000E-01
C3.1219E-72
3.

Do

TABLE I.

USl = 4.00E+03 M/SEC

XHE = .19

STANDING SFOCK
2.4318E+01
3.6689E¢00 .
6.6291E+09
3,7780E+C0
1.9005E+00
1.9556€+00

7 1.0000E+00

S. B4S2E-CY
1.4074E00,

MOLE FRACTIONS

5.9444E-42
1.0280E-07
5.4927€-20
9.0000€-01,

'4.255CE-48
1.1514E-20, .

1.0000E-01
3.66€EE~-61
(0.

REFLECTED SHOCK
5.9464€ ¢01
5.1932E+00.

,1.1449E401
5.4616E+00 .
2.23476+400

. 1.0724E+00

 150001€+00 *
9.E156E-01
1.2486E+00 .

8.6373E-26
1.3502€6-04
6.1661E-20
8.9987E-01
2.0550€~30
4,T758€-21
9.9963€-02
1.6419€-52
0.

US1 = 5.C0E+03 M/SEC

XHE = ‘.lp

STANDING SHOCK

. 4.B8685E+01 .

5.4026€+00
9.0083E+00
5. T7043E+00
2.2731E+00
1.0877€E+00
1.0002E+00 .
9.5626E-01

. 1.5458€+00

REFLECTED SHOCK
1.0599€ 402
7.10826+00
1.4825E401.
8.00056+400

© 2.5081£+00
1.1068E+00
1.0055E+00
8.8002E-01
1.3573€+400°

MOLE FRACTICNS ========ecoc

2. 205¢E 23
3.0492E~04
6.263CE-20

8.9971E-01 =

6.18316-28
3.8226E-21

. 9.9985E-02
1.6245€-50
0.

2.947TE-16
1.1031€-02

© 2.6385E-16"
8.8952€-01
8.0084E-20
1.1072€-17
9.9¢48E-02

. 2.5572E-40
o.

o

Py - 100 N/ m2

- Continued

3

Pl = 1,005¢02 N/SQ-M,

XH2 = .90

[4 - 2.6558E+01
T 5.3334E400 !
RHU 4.9791E+00 ~
H 5.6256E+00 °
A 2:2588E+00
S L L1121 E¢0
7 7 1.0002E4+09
GAME 9.5648E-31
u ~ 3.8008E+00
SPECIES
E- 9.8522€~23
h 3.1227e~04
He . 6.333TE-20
2 7T 8.9970e-01
H= - '2.4395€-27
H2+ © 2.9954E-21
HE " 9.,9984E-02
HE+ " . 4.0417E-51
HE+¢ O
Pl = 1.00E+02 N/SQ-M,
XH2 = .90 .
P 3.6599E+01
T 6.63T4E+00
RH! 5.4927E +00
H, T.3427E+00
A 2.4357E4+00
s 1.1396E+00
. 1.0038E+00 .
GAME 8.9042E-01 |
V] T4.5377€400
SPECIES
E- 2.4686E-17
M 7.5902E-03
He 2.4082E-17
H2 8.9279E-01
W= 2.4245E-21
H2+ 7. . 6.T291E-19
HE . 7.962 0602
HE+ . 3.0544E-43,
HE++ 0. .

- 2

MOV ING SHOCK

USl = 6.00E+03 HISEC

E = .10

STANDING SHOCK REFLECTED SHOCK

8.5637E+01 1.6433E402
" 151786E+00 8.3541€¢00
"1.1846E401 1.9093E+01
" 8.1649E+00, 1.0888E+01
[ 2.5088E+00 2.665 %€ +00
1.1195€+00 1. 141 26+00
1.007CE +00 1.0303E+00
8.7066E-01. 8.257SE~01
71.5941E+00 1.3450€E +00
--------- == MOLE FRACTIONS =-=~=———————
%.6534E-16 1.26T6E~13
.. 1.3851€-02 5.8823E-02
. %+498SE-16 " 1.2267€-13
. 8.8680E-01 ° . 8.4412E-01
“1.1550E-19 9.1868E-17
1.5636E-17 4,17TTE~15
9.9305E-02 9.T059E-02
L 4.37215 <40 5.6809E-36 "
Yl 0. 0.

USL = 7.00€E+03 M/SEC

- XHE = .10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

.1.4317€+02
8,4214E+00
.1.6419E+01

" 1.1245E+401 |

2.6756E400°
1.1536€+00

., 1.0353E+00

8.2109€-01
1.5155E400

2. 0518€-13

6.8061€-02°

1.9928€-13
8.3521€-01
1.5050E-16
6.0586E-15

.. 9+86555E-02
1.7502€-34
0.

2.4285E+02

. 9.2426E+00

2.4528E+401
1.4274E+01
2.,834TE+00
1.1789E+00
1.0713€+00
8.1155€-01
1.3116E+00

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

T 3.71136-12
1.3316€E-01
3.6001E-12
7.7350€-01
5.0659€E-15
1.1630€-13
9.3342E-02
1.3383€-32
0. ot



Pl = 1.00E+C2 NISQ;Hc

AH2 =

AP XIDATD

GAME

SPECIES

E'_
b
He'
He
o
HZ+
HE
HE+
hE+s

S

PL =
XH2 .=

AABDID-T

GAME

SPECIES

e
.

ne

n2 ¢
[on.
H2¢ '
RE
hE +
FE++

T.6111€E+00
€.2916E+00

-'943514E¢00

2.56416E400
1.16 76E+00
1.0190E+6)
Be3284E~0"
5.33158¢0C

B.4014E-15

3.7338E-02
8.21826-15. .

8.6453E-01
2.1679E-18

1.8536E-16.

9.8133E-02
7.3821€-38
Je

1.NGE+02 N/SQ-M,
.90

" MOVING SMOCK

6.30315+01
8,2954E+00°
7.27CLE+0:
1.16386¢01
2.6535£400
1.1976E+00
1.0652€+00
8.12095-01
6.1497E+00

" 1.9653€E~13

8.6483E-J2
1.9284€-13
3.1784€-01

8.4135€E-17

4,0686E-15
1.56T6E-02
3.1680E-35
Je

T XHE

usl

.10

2.3276E+02
9.3478E«C0
2.3028E+01
1.4963E+01
2.861CE+00
1.1916£+00
1.0813€+00
8.0977E-01
1.4551€+00

MOLE FRACTIONS

£.7043E-12
1.5044€-01
'5.5435E-12
7.57C8E-01

Y 7.9807€-15

1.6880€-13
9.2478E-02
1.477€¢E-31
Ve

ust =
XHE = 10

NDING SFGCK
3.6117€+02
1.0147E+01
3.1219E401
1.9265€401
3,0585E400
1:2342E400
1.1403E+00

' 8,0850E-01

1.4361E+00

MOLE FRACT IONS

5.90C6E-11
2.46CSE-0)
5.7368E~11
6.6621E-01

1.3382€E-13

1«7716E-12
B8.76$5€-02
1.9457€-29
0.

_ TABLE |. - Continued

8.COE+03 M/SEC

AOVING SHOCK. STANDING SHOCK REFLECTED SHOCK
. 4.B80ZFe01

3,6346E402
1.0038E+01
3.2132E+01
1.8369E+01
3.0245€+00.
1.2211E+00
1.1267€+00
8.0877E-01°
1.2991E+GCO

L 4e3359€-11"

2.2497€-01
4.2130€-11
6.8628E-01
9.7079E~14
1.3257€-12
8.8751€~02
3.0234E-25
0.

$.00E+03 M/SEC

ECTED SHOCK

"5434T70E402

1.0788E +01
4.14T6E+01
2.313SE¢01
3.2327E+00
1.2678€+00
1.1948€4+00
8.1072€-01
1.3075E+00

2.9193E-10
3.2607€-01
2.8398E-10
5.9023€-01
9.4966€~-13
8.8924E-12

*8.3696E-02

-2.6422E-27
0.

P1 -
XH2

HO

NADIRN-T.

GAME

SPECIES

€2
A
He

- H2

h=
H2+
KE
HE+
HE++

Pl
XH2

NP I O-T

GAME

SPECIES

E~-
"
h+
H2
H-
H2e
HE
ME+
HE++

1.00E+02 N/SQ-N,

8.8371€E+00

.8.2959E+00

1.4193E+01
2. 7T00E+00
1.2302€+00

.1.0791€+00

8.0460E-01
6.9691E+00

1.T604E-12
-1.4662E-01
1.7074€-12
1.6071E-01
1.1014E~-15
3.4114E-14
9.2669E-02
T8.2613E-34

Je

= 1.D0E+02 N/SQ-Ms
90

9.6898E+01
9.3021E+00
9.3074E+00
1.7011€+01
2.8897E+00
1.2654E+400
1.1192E+00
8.0210€E-01
1.7787€E+00

- 9.21640E-12
2.1301E-01
9.0508E-12
6.9764E-0)
7.6857E-15
1,7T103E-13
8.9349€-02 "
2.2006E-31

J.

USL = 1.00E+04 M/SEC .

XHE = .10

5.3188E+02
1.0885E+01
4,0382E+01
2.4114E+01
3.26083E+00
1.2811E+00

1.2101E+00

8.1098E-01
1.4335€+00

MOLE FRACTIONS

3.7298E-10
3,4719€-01
3.6311E-10
5.7017E-01
1.2233E~-12
1.1054E-11

B8.2640E-02 .

3.4907€-27
0.

. MOVING SHOCK :STANUING SHOCK REFLECTED SHOCK
‘T.9107E+01

T.ST94E +02
1.151 76401
S.1661E+01
2.8508E +01

"3.4579E+00

1.3188E+00
1.2738E+00°
8.1506E-01
1.3303E+00

1.4230E-09
4.2991E-01
1.3865€-09
4.9158E~01
6.1808E~12
4.269TE-11
7.8504E~02
1.0801E-25
0.

USl = 1.10E+04 M/SEC

XHE = .10

MOV ING SHUﬁK STANDING SHOCK REFL
T Te%4b60E+02

1.1591E+01
%.9833E+01
2.9466E+01

3.4908E+00

1.3318€+00
1.2892€+00
8.1551€E~Cl
1.4551€+00

MOLE FRACTIONS

1.6870€E-09 -

4.4860E~01
1.6450E-09
%.7383E-01
T.27170€-12

4.9259€-11 _

7.7570€-02
1.2565€-25
1.6198E-91

ECTED SHOCK
1.0343E+03

*1.2248E+01
« 6.1956E 01

3,44T6E+01
3.7026E+00
1.3736€E+00
1.3629 +00
8.2123E-01
1.3736E+00

5.71776-09
5.3263€-01.
5.5838E-09
3,9400E-01

3.0917€-11

1.6475E-10
7.3368€-02
2.9250E-26
4.7919€-87
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O " TABLE 1. - Continued -

; . S T
ST . pl-IMNIm
l. = 1.005002 N/SQ-H. WSl = l. 205004 H/SEC Lo Pl = 1.00E¢02 N/SQ~My ~ US1 = 1,40E¢04 M/SEC
XHZ =’._:90 ) XHE = .10 XH2.3 .90 . XHE = L10
, ,HUVING SHDCK SYANDING SKOCK REFLECYED SHOCK . © MOVING SHOCK . STANDING SKOCK REFLECTED SHOCK
1.1638€E+02 9.9953E+02 - 1.3645E+03 P 1.6054E+02 1.6380E+03 2.2003E+03
9.7234E+00 1.2294€+0) .. 1.3013E+01 T o 1.0491E+01 1.3833E+01 1.4916E¢01
© 1.0272E+01 °~ = 5.90S51E+01 T.1744E+01 ‘RHO 1.2029€+01 7.5184E+01 8. T648E +01
.. 2+.0C93E+01 | © 3.5314E+01 . 4.1034E+01 H. 2.7056E+01 4.85641E+01 . 5.6136E+01
\73.0140E¢00 . " 3.7294E+00 <t 3.9T7T19E+00 A - 3.2781€+00 4,2816E+400 4.6511€E+00
.1.30332+00 - 1.3856E+00 . ° 1.4318E+00 S - 1.3858E+00 - - 1.5008E+00 1.5564E+00
2. ,: 1.1651€¢00 -~ 1.3768E+00 . 1.4614E+00 1 142721 E+00 1.5750E+00 1.6830E+00
‘GAME-~ <. 8,0191E-01 ~ -~ B.2168E-Ql -~ 8.2955€-01 GAME 8.0515€-01 8.,4144E-01 8.6171E-01
v B.5TBBE+00 1.4947€+00 T 1.4327E+00 U 1.0168E+01 1.6293E+00 1.6203€+00
SPECIES  -=—-=~-—-s== MOLE FRACTIONS -=ve~=c-ea-- SPECIES ---------- MOLE FRACTIONS -=—===————e-
w2 vt d . . .- N )
: 3.5188€-11 - 6.3656E-09 - = 2.0661E-08 E- - 2.8705€-10 - 7.1828€-08 2.8450€-07
2.83356~01 ., - 5.4735€-01 6.3151E-01 n - 4.2782E-01 T.3012E-01 8.1166E-01
3.4601E-11: .., 6.2261E-09 _ 2.0240€-08 He 2.8276E-10 7.0668E~08 . 2.8102€-07
+ 6.32826-01 3.7558€-01 3.0006E-01 H2 - 4.9357E-01 2.0638E-01 © - 1.2892€-01
"3,7745E-14- - 3.3630E-11" . 1.3045E-10 h- . 4.24T4E-13 4. T413E-10 1.9950€-09
6.24556~13 | -1.7721E~10 - . 5.5179E~10 . . H2¢ > .. 4.7099E-12 - 1.6333€-09 5.4T67€-09
8.5833E-02 .. - . T.2630€-02 L 6.84264E-02 "HE - - - T.8609E-02 - - 6.3493E-02 5.9417€-02,
4.9164E=30. " . 3.3064E-26. . : 6.4377€-23 HEe+ . 4.0503E-28 ' 1.1521€-21 3.5308€-20
0. 1.93¢5€-87 4.6607E-862 HE ¢+ J. 5.9779€E-78 1.7468E-T72
Pl = 1 ooevo’ N/Su-Ho - US1 = 1,30E+04 M/SEC A . Pl = 1.00£¢C2 N/SQ-M, USl = 1.50E+¢04 M/SEC
XH2 = ,90 X4E = .10 XH2 = .90 XHE = ,10
MUVIN(: SHO(.K STANDING SI-OCK REFLECYED SKHOCK L. MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
© :1e3T63E¢02. . 1.2991€+03 1.7536E+03 P- 1.8512€+02 2.0112€E+03 2,T7082E+03
. 1.J115€+01L - . 1.3027E+01 1.2866E +01 . 1.0863E+01" l.4797€¢01 1.6504E+01
1.1187€+07. 6.TT15€+01 8.,0615E401 RHG 1.2786E+01 8.0837€+01 . " 9.1279€E 401
1 2.3442€401 . 4.1685€E+01 . 4.8242E401 H 3.0935E¢02 5.5879€+01. 6.4853E+01
L 3.143.E+0) - - - 3.9901€+00 4.2784E4+J0 - A .. 3,4201E+00 4.6261E¢00. 5.1972E +00
: 143434E+00. .- 1.44622€400". 1.492SE«00 s - 1.43J3E¢00 . 1,5605E¢00 1.6214€+00
. cv 1a2161F+00, - 1.4T27E¢00 1.5688E+00 z 1.3329€+00 1.6814E+00 1. 7977€E+00
GAME . 8.0319f-0F - B.2989E-01 . 8.4148F-C1 GAME | 8.0789€-01 ‘8.6018€-01 9.1041E-01
u . 9.3773E+00 1.5517E+00 1.5107€+00 u . 1.0652E+01 1.7348€E+00 1.7834E +00
SPECIES - MOLE FRACTIONS ------=c---o SPECIES  ===+~~-—->~-— MOLE FRACTIONS --—=--v=—-n
E-. 1.07956~-10 2.1524E-08 7.2346E-08 [ 1.1757€-10 | 2.551¢€-07 1.6520£-06
o . 3.5564E<01 6.416CE-01 7.2516€~01 LI 4.9950E-01 8.1054E-01 8.8746E-01
He .7 1.0625€-10 - : 2.1098E-08 7.1130€-08 He 7.0773E-~10 2.5269€-07 1.6407€E-06
Wz .ot 5.6233E-01 2.962CE-01 . 241110E-01 n2 | 4.2548E-01. . 1.29S9E-01 5.6912€-02.
. 1.3829E~33 . - 1.3140€-10 5.9288E-10 We-. 1.1920E~-12 1.6556E~09 1.0046E-08
. 1.8619E=12 . . _ 5.56$1€-10 1.7194E-09 H2e 1.10356-11 . 4.7630E~09 2.1362E-08
- d.2228E-02. -~ 6.T90S5E-02, .. 6.3742€-02 HE . 7.5025e-02 . 5.9473E-02 5.5627€-02
3 L .- 5.94108~29. | .5.6760£-23 1.2241€-21 HEs - 4.2193E-2T7 - 2,5653€E-20. 2.6783E~-18
HEoo Q. . 1.5235€-81 3.8765€-78 RE+¢ J. 7.3311€-73 1.6445€E-65
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= 1.

SPECIES

£-

H

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

PL =
XH2 =

HO

NUDID=-D

GAME '

SPECIES -

E-

H

H¢

H2

H-

HZ+

HE

HE+
HE++

1.

Q0E+G2 N/SQ-M,
«90 .

MOV ING SHOCK
2.1137E+02
1.1237E+01
1.3453E+01
3.5079E+0L
3.5704E+00
1.4768E+00
1.3982E+00
8.1138€-0!

1.1732E+01 -

1.6875€E~09
5.6959€-01
1.6665E-09
3,5889€E-01, .
3.0635€-12
2.4055E-11

7.15206-02°
3.4032E-26 . ..

0. ey

.80

MOVING SHOCK
2.3927E+02
1.1622E+0!
1.4027€+01
3.9490E+01L
3.7304E+40C
1.5249E+00
1.4678E+0C
8.1578E-01
1.2506E¢01

3.7674E-09
" 643737€-01
3.7252E-C9
2.9450E~01
T.3204E-12
4.9567€E-11
6.6132E-02
2.0662E-25

©+ 5.4155€-92

£IE+02 N/SQ-M,

usl
XHE

STANDING SkOCK
2.4083E+03
. 1.6146E+01
"8.3526E+01
6.3672E+01
5.0948E+00
. 1.6201E+00
1.7858E+00
9.0023€E-01
1.8920€+00

MOLE FRACTIONS

1.19C4E~06
8.8004€-01
1.1817€-06

. 6.3958€-02
+ T.0172E-09
1.5717E~08
- 5.5998E~-02
1.0881E-18
9.8652E~67

XHE = .10

SIANDING SKFOCK
©2.8015E+03
1.8638E+401
8.0501€+01
T.1834E+01
5.95C1E+00
1.6766E+00
1.8672E+00
1.0173E+C0
‘2.1811E+400

TABLE I,

1.60E+04 M/SEC

REFLECTED SHOCK
3.3136E+03
2.,0388E+01
8.6300E+01
7.5257E+01
6.4486E +00
1.6884E+00
1.8832E+00
1.0830£+00
2.1622E+00

4.1557€-05
9.3787€-01
4.1494E-05
8.9435E~03
1.3767€E-07
2.0019E-07
5.3100E-02
8.,3587€-15
9.6618E-53

USL = L.70E+04 M/SEC

REFLECTED SHOCK
440506E+03
2.8244E+01
71.5392E+01
8.B8066E+01
T.6442E400
1.7488E+00

" 1.9023E+00
1.0876E+00
2.8524E+00

MOLE FRACTIONS =mwmmmemmeme

1.1951€-05
9.2881E-01
1.1959€E-05
1.7604E-02
4.7568E-08
7.9388€-08
5.3557E-02
3,4854E-16
9.2018E-58

2.0456E-03
9.4250E-01
2.0453E-03
B843643E-04
2.4795€-06
2.7961E-06
5.2568€-02
1.33376-10
1.4651€-37

py = 100N/ m

-Conﬂnued'
o

Pl = 1.00E+02 N/SQ=M,

XH2 =

SPECIES

E-

H

H+

HZ -
P

H2 ¢+
HE
HE+
HE ¢+
5o -

Pl = 1.0CE+Q2 N/SQ-H:

XH2 =

-

RHO"

A
GAME
u

SPECIES

E-
"
He
H2
He
H2+
HE
HE+ -
HE+e

«90

MOVING SHOCK
2.6878E+02 -
1.2034E¢01
1.4492E+01

4.4165E+0L . -

3.9033E+00

1.5745€E¢00 .

1.5413€400
8.2149€-01
1. 3274E+01

—==ie-—=-—— MOLE FRACTIONS
2.

8.361 86-09
7.0234E-01
8.2793E-09
2.3278E-01
1.6983E~-11
9.94596-11

6.48B3E~02 .°
1.1785€E~24 "~
1.5105€-87 <

90

NOVING SHOCK

'2.9987E+02
1.2494E+0L

1.4833E+01

4.91J05E+01

4.0949E+00 "

1.6253E+00

1.6181E+Q0 -

8.2946E-01
1.4035E+01

1.9327e-08
7.6398E-01
1.9167E-08
1.7422€-01
3.9711€-11

1.9999E~10

6.1801E-02,
8.6130E-24
4.37726-84

o

Ust = 1.805004 IISEC
XHE = ,10

.

SYANDING ShOCK "REFLECTED SNDCK
3.1451€+03
2,3315€+01
-Te1171E¢01
8.0187€+01
7.0823€00
1. 7255E+00
1.8954E+400
1.1351E+00
2.7053E+00

5541E-04

- 9.4403€-01

2.
2.

5529E-04
6958E-03

4.08337€-07

6.

Se
. b
T.

USLl = 1.90E«Q4 NISEC

0657E-07 -

2760E-02

9411E-13
T400€- bb-2~

XHE = ,10 °

4, 7840£403-

3.4320€¢01

T.2481E 401

‘1,0053€ #02
. 7.989% +00
Lo T924€+00 -

'1.9232€ +00

946720601

3.3166E400

©1,2356E~02
9.2299E-01
1.2355€~02
2.8414E-04
8.8694E~06
" 9.9318E-06
5,1997€-02
1.1690€-08
1.7304€~30

¥

STAND ING SNDCK REFLECTED SNOCK

13,46T9E+03 . 5.4842E+03
2.8639E401 - 3.8299€+01
6.3611E¢01 - "-- 1.3207€+01
8.8829E+01 - T 1e1248E+02
7.6538E+00 8.2724E400 .
1.7656E+00 -1+ 8284€ 400
1.9036E400 * " ; 1.9560E+00
“1.0745E+00° °  {* 9.1347€E~01
_ 3.27T93E400 ©  3.5666E¢00
MOLE FRACTIONS ~=-=-====o-=
2.5567€-03 “2.8834E-02
T 9,4170€-01 8.9101E-01
2.5566E-03 2.8831€-02
6.5121€-04" 1.6830E-04
2.52426-06 1.5941E-0%
2.08365€-06 1.8437E-05
5.2531€-02 . 5.1124€-02
*2.0540E-10 1.0058E~07
"6.7611E-37 4.2176E-27

£
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TABLE I. -Continued

: 2
P 100 N/ m
Pl = 1.J06+402 N/SQ-M, . US1 = 2.0C0E+04 M/SEC Pl = 1,00E¢02 N/SQ-M, USL = 2.20E+404 M/SEC
XH2 = .9C XHE = .10 XH2 = ,90 . XHE = .10
Ve so T MOVING SHOCK STANDING SFOCK REFLECTED SHOCK MOVING SHUCK STANDING SHOCK REFLECTED SHOCK
P 3.32462¢02 3.8168E+03 . 6.1481E+023 [ - 4.01045¢02 4,4344E403 7.1014E+03
' T.. 1.30435¢0) . 3.3149E+01 . 4.1281F+01 T 1.4976E+01 -~ 3,9289E¢01 _ 4.S67TE+0]
RHD. . 1.5018F+0! .  6.0008E+01 ., ~ 7.4631E+01 RK * 1.4497E+0L 5.7156E+01 T.4540E+01
H -, - £.4303E401 - 9. 8C34E+01 1.2444E+02 n 6.5481E+0] 1.1804E+02 . 1.4871E+02
Ayt .. 4.3172E+00 . 7.8921E+00 ° °  8.5606E+00 A 5.0705E+00 8. 3459E+00 . '9.1061E+00
ST . T 1.6769E400 .. 1.80CEE+00 1.8621€+00 S 1.77925+00 1.8672€+00 1.9298E+00
L, .»1.6972£+00. . 1.918SE+00 1.$956€ 00 I 1.8473€+00 1.9778€E+00 2.0857€+00
GAME | .. 8.4196£-0! -~ 9.7922€-01 - 8.8958E-01 GAME 9.2935E=01 8.9727E-01 8.7039E-01
u T Y.4787€+01 3.6968E+400 3.7236E +00 v 1.6225E+01 4.1032€400 3.9118E¢00
SPECIES  --=--s-o-oe- MOLE FRBCTIONS =-==-=e-ce—- SPECIES  ====w-vece—— MOLE FRACTIONS ==cc-cc—ce—e-
Eer - - .,4e8759E-08 ., 1.01356-02 4.8064E-02. E- T T.6081E-07 T 3.9484E-02 - 8.9157E~02
. T U3.2159E%01 ©9.2722€-01 8.5360€-01 n 9.17326-01 " 8.7032E-01 T.7361E-01
. T 4%.8440E-08 1.0124€E-02 : 4.8059€-02 ht 1.5893E-07 3.9481€-02 8.9167E-02
‘wre F1ei949E=0L- 2.79S6SE-04 1.1942E-04_ H2 . 2.8549E-02 . 1+.2007E-04 7.1087E-0S
o 9.T250€E-11 . 6.5528E=06 2.2390E-05 H= . 1.0792E-09 . 1.5734E-05 " 3.1512E-05
~4.l647E-10 " 1.30C0E-06 2.6814E-05 H2+ 2.9577€-09 . 1.8422E-05 4.0128€-05
35.8920E-02. .. 5.2113E-02 5.,0109€-02 HE 5.4134€-02 5.0561€-02 4.T943E-02
. v 3.40926-23, 6.123EE-09 3.8241E-07 HE+ . B.6408E-20 1.7975€-07 2.0192€-06
8.6703E-81 " 1.0578€-31 " 5.4586E-25 RE+¢ 1.5455€=71" Y.5922€~27 2.3392€-22
P1 = 1.005+02 N/Su-M, US1 = 2.10E+D4 M/SEC P1 = 1.00c+402 N/SQ-M,  US1 = 2.30E+04 M/SEC
XH2 = .9C XHE = .10 XH2 = .90 XHE = .10
Adury LIV g . ) .
J, . .~ MOVING SHOCK STANDING SHOCK REFLECTED SHOCK . MOVING SHOCK STANDING SHOCK . REFLECTED SHOCK
P - .. . 3.663S5EC2 : - 4,17C9E+03 6.73075+03 P 4.3505E402 4. 4044E+03 6.9T00E403
T;  v.w. 1237785401 3.6588E401 4. 3692E+01 1 1.74518+01 4. 1346E+01 . 44T153E+01
RHU, - . - 1. 4972E+0i . 5.8753E+401 «£542E+01 RHO - 1.3194E+01 .5.2882E+01 6.530TE+0L
H .« - 5.9TT0E+OL - 1.0784E+02 1.2655€402 Ho 7.1407€+01 1.2811€402 1.6028E+02
A su. 4.602TE+00 6. 10936400 8. 68416E400. A 5.9902£+00 . 8.5583E+00 9.2311€+00
5. L » 1.7286E+00 . 1.8326E¢00 1.8953E+400 s 1.8260E400 | 1,9040E+00 1.96T6E+00
L. -7 Y. 77605¢00 . 1.944BE+00 2.0393E400 z 1.88955400 . -2.0144E+00 2.1328E+00
GAWE .- B.6611£-01 9.257¢E-01 8.7738E-01, GAME 1.0882E+00 8.7942E-01 8.6580E-01
u 1.5523€+0! 3.9521£400 3.8333E 400 v 1.6838E8+91 4.2096E+00 3.$532E+00
SPECIES  —==-=-—=fewn MULE FRACTIONS -=====-=-—- SPECIES  ~w=-—mo——me- MOLE FRACTIONS ==-—————=wm=
E- <. "\ . 1.5246E-07 -  2.2259€-02 6.8423E-02, E- . 1.0T94E-05 5.6888E-02. 1.0923€-01
[ L. - 8.7391E-01 - 9.0186E-01 8.1397E-01, h 9.64149E=-01 8.3646E-01 7.3453E-01
He .. . 1.51776-07 . 2.3258E-02 . 6.8416E-02 He 1.07865-05 5.6884E~02 1.0922€E-01
n2 L. T 6.$T90E-02. . 1.8255E-04 9.1101E-05 w2 $.5636€-03 6.1527E~05 5.4743E-05
h= .. - <., 2.T4Z5E-10 ".1641CE-05 2.7760E-05 He . B.834B8E-09 1.8510E-05 3.2553E~05
H2+. - - . 9.6852E-10- - 1.25556~05" 3.4342€-05 2+ . 1.6732E-238 2.2186E-05 4.2395E-05
HE . . " 5.6305€-02" S.16418E-02 - 4.9036E-02 HE 5.2924€-02 %.9642€-02 4.68B4€~02
RE#+ < +5v + L.6329E=21 © 4,4428E-08 - . 9.8637E-017 HE+ . 6.5243E-i7  4.6502E-07 3.4112E-06
HE+¢ 1.35CTE~T7 3.5024E-29 1.7359€-23 FE+e T 5.66l4E-61 8.3833E-25 1.5049E-21
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Pl
XH2

SPECIES

E- . .
L
e
74
H=
H2+
HE
HE +
FE++

Pl =
XHZ2 =

SPECIES

E-
R
(X3
H2
o
2+
KE
HE+
FE++

1.00E¢C2, N/SQ M, LUSI
X

490"

MOVING SHOCK
“4.681SE+02
2.1328E+01
1.1560€ +01
7.7528E+0!

| 6.82195+00 .

1.8659E+00,
1.698BE+00
1.1492€+00

1.7367E¢01

2.0721€-94

2.4606E=2Y 7"

2.01185=04
3.5629E~06
8.2100E-08
1.12688€-)7"
5.2666E-02
1.0231€-13"

9,8974E~ @0,;'

MOV ING SHOCK

Se 02495002

2.5387E+01°

1.040LE+OL "

8.3890E+0L "
7.2369E+00
1.8969L+00°
1.9030E+00°

1.0842E402 ™

1.7898E+01°

L.7849E-05
9.4266E-01
1.7840E-03
2.2186E-04
3.9366E-07
4.64T74E-07
$.2549E-02

2.1393E-11"

4.1741E-41

+E .10

STANDING SKOCK,
4 2046E+03
442894E401
4. 77226401
"1:3808E+02 "
8. 7544E+00
1.9424E+20
'2.0540E400 °
8.6987E~0L
4.2121E+00

TABLE |.

2. 605005 M/SEC

REFLECTED SHOCK
6.5279E+03
4.8244E401
‘64 2082E +01
1.7126E+402

. 9.5236E+00
2.00T1E+00
_"2.1795E+00
"} 8.6257E-01
3.56TSE+00

== MOLE. FRACTIONS ==-m==-==mm

.7.5C55€-02
8.0111€-01
_“17.5050€-02
* 7 "6.0014E-05
© "1.9850€-05

B

2.42817€-05

4.8685E-02
‘9.1087E-07
" 9.0908E-24

XHE

T el0

4.1048E+403

'4.4289E¢01
4,4213E401°
T -1.4B42E+02
8.955SE+C0"
1.978SE+00°

Y 2 2.0962E¢00°
- B.6395E-01"

L. 4.2208E+0D

--- MOLE FRACTIONS

9.3683E-02

" 7.64B4E-C1
"9.3677E-02

4,6112E-05

2.0862E-05-
2.6031E=05 -

4.7703E-02

1.5945E-06
6.6586E~23

1.2834E-01

6.9734E-01 -

1.2832€-01
4.1902E-05
3.1655E~05
4.,1932€E~05
4.58T6E-02
. 5.0674E-06
. 5.9009€-21

1.008+402 N/Su H- Usl = 2.50E+04 M/SEC
+90 = ‘

SIANDING SHOCK REFLECTED SHOCK

6.2664E¢03
44.5312E+01
5.7031E+01
1.8266E+02
"9.7241€E+00
2.0469E400
2.22826+00
8.6058E-01
3.5868E+00

1.4737E-01
6.6029€-01
" 1.4735€-01
- 3,28B6E-05
3.0853E-05
4.1568E-05
4.4812E-02
7.2793E-06
2.0865E-20

- - Continued

=100 N/ m2

Pl = 1.00E+02 N/SQ-Mi

"XHZ =

NP IX®T

GAME

SPECIES

Ern

pi =
XHZ =

SPECIES

B~
9

He
h2 °
[
Hze
HE
HE+
HE++

«9

MOVING SHOCK
5.4011E+02
2.8778E+0]
5.8119E+00
9.0555E+01°
7.3793€¢00
1.9291 E+00
1.9128E+09

. 9.8923E-01
1.8501€+01

6.7869E-03
9.3405E-01
6.7867E-03

" 9.6606E-05
1.0176E-06
- 1.1423E-06
5.2280E-02
5.8788E-10

' 6.T026E-36

1.008+402 N/SU-M,
0 -

MOVING SHOCK

- 5.8066E+02
3.1428E+01 -
9.5725€400 ° -
9.7523E+01
1. 4982E+00
1.9565E+00
1.9301E+00
9.2687E-01
1% 9156 E+0L

~==—=-—e—--= MOLE FRACTIONS -=--

1.5645E-02
9.1684E-01
"1.56645€-02
5.7281E-05""
1.8240E-06
2.0266E-06

* 5.1811E-02

4.7521E-09
1.3000E-32

N usy = 2-¢0E00ﬁ NISEC

XHE = .l

SYANDXNG SKEQCK

4.2041€¢403

4457336401
4.2906E+0L
1.5974E¢02
9.1819E+00

2.0131€+00°
2.1425E+00
8.6042E-01
4. 2339E+00

MOLE FRACTIONS

1.1327€-01

T.2671€-01"

1.1326€-01
3.6938E-05
2.2118E-05
© 2.8267E-05
4.6671E-02
2.6888€-06
4.3721€-22

REFLECTED 'SHOCK
6.3253E+03
5.0549E+01

" 5.4852E+401"
“1.9534E+402
C 9.9571E+00
2.0807E+00
2.2813E+00
8.5975e-01
4.0255€+00

1.6720€-01
" 8+2169E-01-
- 1.6718E-01
- 2.6556E-05
- 3.07936-05
©.2321E-05
* 4.3825E-02
‘1.0588E-05
1.99TLE-20

US1 = 2.70E+04 H/SEC

XHE.= .10

SYANDING ShCCK
4, 4405E+03

4. T203E+0L

4.2911E+01

1.7189E+02 °
9.4255E+400

2.0458E+00 ° -,
" - 2.1922E+00

8.5852€-01
4. 276GE+00

1.3337e~-01

6.8757E-01

1.3336E-01]
~3.0420E~05

2.3624E-05 -

3.0791€-05-

c%.5611E-02

© 4.37C6E~-06

2.5976E-21

REFLECTED SHOCK
6.6089E+03
* 5.1913E+01
5.4446E +01
2.09156+02
1.0216E+01
2.11536+400
2.3383E+00
8,5982E-01-
 %.0819E400

1.8749E-01

" 5.8218E-01
1.8747E-01
2.1831E-05

-+ 3.1099E-05
T - 4.3T03€-05
Tk 2751€-02
- 1.5442E-05
3.1658E-19
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el
XH2

SPECIES

E-

R
Heo
=2
-
n2¢
RE
HE¢
HE ¢ ¢

66

1.00€+02 NISQ-H.
. .90

US1 = 2.80E¢0&
XHE 5 .10 .

TABLE I.

M/SEC

POVING SHOCK STANDING-SFOCK REFLECTED SHOCK

6.2641GE+02 .
3.3518E+01

. 9.5335E¢00

- 1.0480E+02°

7.64585+00,
1.9828E+00
1.9531E¢00

- §.9299E-01

1.98565+01

2.7220€-G2
3.9431E-01
2.7219€E-92
3.9824E-05
2.6737€~06
2.9828€E~06
5.1201€~02
1.94€63E-08
2.1671E-30

1.00E+02 N/SQ-M,

MOVING SHOCK
6.6994E+02
31.52465+0:

- 9.5991E 00,

* 8,0502E-02 -

1.123¢k¢02
7.8101€E¢Q)
2.0085E+GY)
1.980i€400
8. T399E-01
2.0531E+00

4.0501E-02
8.6846E-51
+.05J01E~02
3.03066E-35
3.5049E-06
3.9473E-06

3.4761E-08
1.3193E-29

4.T810E+03 7.0538£+03
4.8699E401 > 5.3374E¢01
©.3722E+01 5.5086€+01
1.8488E+02, 2.2407E+02
9.684TE+00 1.0498E+01
2.0778E400 2.1496€ 400
| 2.2453E+0C . 243991E+00
8.577¢E-01 . 8.6059E+01
4.3335E400 4.1534€400
MOLE FRACYIONS -===-====em=o
1.5386E-0L 2.0811€-01
6.4767E-01 5.4204€~01
1.5385€-0L 2.0807E-01
2.5442€-05 1.8070E-05
2.5066E-05 3.1666E-05
3.3445E-05 4.5299€-05
4,4520E-02 4.1659€-02°
£.8563E~06 242481 E-05
1.39$SE-20 1.2706E-18
US1 = 2.90E¢04 M/SEC

XHE = .10

STANDING SHGCK- R
5.1928E¢03
5.0193E+01
4.4952E401
1.9858E+02
9.9544E+00
2.1057€+00
2.3012E+00
8.5783E-01
4.3996E400

MOLE FRACTICONS -

1.7442E-01
£.0765E-01
1.744CE~01
2.1435E-05
2.6341E-05
3,5958E-05
4.3444E-02
1.055$E-05
6.81¢5E-2C

EFLECTED SHOCK
7.6051E+C3
5.4889€+01
S.&255E401
2.3986E 402
1.079SE +01
2.1838E 400
2.4630E+00
8.61936-01
4.2313E400

2.2864E-01
5.0207E-01
2.2859E-01
1.4966E-05
3.1648E~-05
4.6T24E-05
4.0569E-02
3.26411E-05
4.9250E-18

- Continued

: PA = 1.002402 NISU-Hv
90 L

XH2 =

NP I X -

GAME

SPECIES

E=
M
e
H2
[
H2¢

. HE

HES.
ME+e

PL = L.00E¢02 N/SU-M,

XH2 =

SPECIES

e
'..
ne
b2
b=
H2+¢
rE-
hEe
rEe*e

US1 = 23.00E+04 M/SEC

XHE = .lO

MOVING SHOCK' STANUING SNDCK REFLECYED SHOCK

7.1809€+02
 2.,6738E401
- 6.7236€400
1.2021€+02
1.5817E+00
2.0340E+00
2.0102E+00
8.6264E-01
2.1328€+01

" 5.4873E-02
3.4048E-01
S.4872E-02
2.43606-05

 4.2945E-08
4.8933E-06
4.9765€-02
1.23228-07
1.8l67€-27.

«90

MUVING SHOCK
8. 1965E 02
1,927Ev0L
1.0047E¢01
1.3672E002
8.3320E¢00
2.0850€ +00
2.0774€+00
8.50965-01
2.2826E 401

8.5397E-02
7.8104E-01
9.5396E-02
1.702 3E-05
5.7008E-06
6.6639E-06
4.8138E-02
©.2120E-07
1.6575€-25

5.6631E403
. +5.1699E+01
4.6419€401
. 2.1297€402
1.0234E%01
2,1418E400 .
2.3598£4+00
8.5845E-01
©. 4725900

MOLE FRACTIONS

1.94506-01 .

5.6777€-01
1.9487€-01
1.8061€-05
" 2.7364E-05

3.8320€-05

4.2361E-02
1.5T€SE-05
3.0450E-19

8.24226+03
S.6453F ¢01
S.7713€+01
2.5653E002
1.1107€+01
2,2184€+00
2.5298E +00
8.63756-01
4.3186€ +00

2.4901E-01
4.6243€E-01
2.4895€-01
1.2333€-0%
3.1527€-0%
4.7781€-05
3.9483€E-02
4.6331€~05
1.8654E~-17

USL = 3,20€E+04 W/SEC

- XHE = .10

STANDING s&ocx
6.7214E¢03,
5.4672E+01

" 4.,9524E¢01 "

2.4327€¢02

1.0811E¢01 -

. 2.2061E+00
2.4825E+00
8.6110£-01
4.6365E+00

ROLE FRACTIONS

2+3468E-01
4.9031€-01
2.3664E-01
1.2013€-05
2.8385E-05
4.1755€-05
©.0250€-02
3.2T64E-05
4.6557€-18

- REFLECTED SHOCK
9.6903E 403
5.S674E+01.
6,0835€ +01
" 2.9181€+02
1.1763€ 401
2.2880E+00
" 2.6693E+00
8.68736-01
4. S140F 000

2.8026E-01
3.8603€-01
2.8815€-01
8.1683E~-06
3.0131E-05
4.8207€E-0%
3.7371€-02
9.1875€E-05
2.3081€E-16



\

TABLE I,

Pl = 1.,J0E+02 N/SQ-M, USL = 2.40E+04 M/SEC

AH2 =

:SPECIES
E- .

b .
ne
H2 T
e
HZ ¢
wE -
HE+
‘FEes

PL = L.I0E+C2 N/SQ-M,

XH2 =

SPECIES

E-

L

He
"2
H=
H2+
HE
HE+
nEiQ

«9C

MOVING SHOCK
9.2879E+02
T4.144TE+OL
leNalsEenl

1.56326402°

. B.6B67E+GO:

2.1366E400% ",

2.1518ce00?
8.4607TE-0! -
2.4348F¢01

I

1.1704E~01
7.1941€E-21

1.170%E-01 °
1.2570E-05-.

6.8532E-06

8.2252E-06 ;

4.66471E-02

1,0681E-06 - .
5.14J96~24

.90

MOVING SHOCK

1.0449€+03
44 3411E+01
1.0752€401

1.7299€+02

9.0656E+CO

2.1890E+00.

2.2326E+00G,
8.4432E-A0

2.5873E+0L .

1.4891E-01.

6.5737€-01
. 1.4890€-01
9.5011E-06
7.7308E-26

9.5272E-06 -

_ 4.4T93E-G2
2.2802€-06
B.5626€-23

XHE = .10

STANDING $FOCK
7.9327€+03

5. 7680E+01

5.2642E¢01
.2, 7581E¢02

1.1419€+01

2.6126E+00
8.6527E-01

2.7280€-01 -

©. 4.1613E-01
2.727126-01

2.7918E-05

- . 4.328%€-05
<v. 3,8212€-02
. 6.42CTE-05
T 5.65626417

XHE ‘= .10

9.2695E¢03

.. 5.5697E+01
L 3.1038E402
-1.20€1E401
'2.337SE«CO
2. 7485E+90.

" 8.7098E-01 .

5. 03325000

.2.2716E+00

¢ 4.8228E+00

" 8.8415E=06

6.07T1E¢0L |

= CAULE ggncrious -z

REFLECTED SHOCK
1.1362E+04
6.3109E+01
6.3918E 401
3.2998E+02
L.2477E+01
2.3590E+00
2.8168E+90
8. 757SE-01
4, 73825 +Q0

3.2553E~01
3.1356E~01
3.2533€~01
. 5.1125€~06
. 2.T181E~05
4.6068E~05
.3.5322€6~02
1.7953€~04
2.6697E~15

uslL = ’.60E004 HISEC

A$1LNDING‘SHDCK REFLECTED SHOCK

1.3228E +04
6.6861€401
6.6609E+01
3,7093E+02

. 1,3261E401

2,431 0E+00
2.9702€ +00
8.8548E-01
,a.s9ga§'oo

[

- MOLE FRECTIONS —=-m=--mm==b

3 087¢E~01
"3,4617E-01
3.0862€~-01"
5.8633E-06

2.6148E-05- -

4.2614E-05
3.62626-02
1. 2141€6-06

5.8864E-16

3. 6036E~01

2.4592€~01
345999E~01
2.9424E-~06
2.2855€~05
4.1224E~05
3.3314E-02
* 34534304
3.0575E~14

- Continued

Pl = 1.00E¢+02 N/SU-M,
XHZ = .90

USl = 3,.80E«04 N/SEC

XHE = L10

1.0717€404
6.4025E401
5.7940€401
3.4693E402
1.2748€+01
2.4048€+00
2.8889E400
8..7857€~01
5.2711E+00

3.4235€-01
' 2.8086€-01
3.4211E-01
3. 6636E-06
2.3071E-05
3.970%€-05
3.4389€-02
2.26¢85E-04

5.6754E-15

v -

... MOVING SHUCK STANDING SPOCK REFLECTED SHOCK

1.5277E+04
T.1127E+01
6.8683E+01L

YL 4. 14T4E02

l.4143E¢01
2.5039€+00
3.1272E+00
8.9923E-01
5.2952E+400

- MOLE FRACTIONS -w-—ziee=Bi-’

3.92456-01
1.8380E-01
3.91726-01
1.,49696-06
1.75676-05
3.39536-05
3.1256€-02
7.2152E-04
3,8249E-13

\

US1 = 4.COE+04 M/SEC

XME = L10

MOVING SHOCK STANDING SHOCK

HE+s -

v 1.1678E+03
2T- 4.5244E401
RHO 1.1134€E«01
B 1.9274E+0Z
'A 9.4105€¢00
133 * 2.2424E+00
@ 2.3183E+00
" GAME 8:4428E-01
v . 2.7398E+01
.SPECIES =m==-=
£~ 1.8046E-91
H 5.9592€~01
He . 1.8046E-~01
H2 . 7.2364E<06
CHe o 843265€6-06
H2e ' 1.0536€-05
HE 4.3130€-02
‘HE + 4.3662€-06
HE ¢+ 9.5216E-22
Pl = 1.70E+02 N/S5Q~M,
XH2 = ,9C
P 1.2975E+03
R 4.5998E+01
RHU 1.1459€+01
M 2.1355E¢02
A 9.7835E¢00
‘S 2.2969€¢00
B 3 T 244092E400
‘GAME - 8.4535€-01
U &.8920E401
SPECIES ~ ~meeocceacao
E- 2.1138€-01
oo 5,3571€~01
HE - - 2.1137-01
H2 5.4986E-06
[ B+6420E=D6
h2e . " 1.1229€-05
"HE : 4,1699E-22"
HE+. 1.7763€-06

8.1450E-21""

REFLECTED SHOCK

1.2257€¢04 1. 7515€ 404
6. 7553E401 7.6276E401
5.9842E 0L 6.9912E401
3,8539£402 €.6189E+02
1.3492E401 1.5174E+01
2.4722E+00 2.5T14E+400
3.0321€400 3.2845€+00
8.8876€-01 - 9.1906€-01
5.5449E400 5.6684€ +00
MOLE FRACTIONS -==--=se--o-n
3.7340€-01 4.2155€-01
' 2.2061E-01 1.2802€6-01
3.7256€-01 4.1995€-01
2.1097€-06 6.3062E-07
1.90426-05 1.1920€E-05
3.4739E-05 2.4948E-05
3,2554€-02 2.8862E-02
& .2059E-0 1.5848€-03
" 5.45C0E~14 5.9820€-12
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p, *100 Nfmd
Pl = 1.005+02 N/SQ-M, USL = 4.,20E+04 M/SEC PL = 1.90E+402 N/Su-M,
XH2 = .90 : XHE = .10 XH2 = .90
i . MOVING SHUCK STANDING SFCCK REFLECTED SHOCK . MOVING SHOCK
[ " 1.%3386403 . 1.3871E404 1.$939E +04 [ 1,7259€+03
T " 4. 8T0BE+OL 7.153$E+01 8.2858E+01 . T 5.2117E+0L
RHU, T 1.1753E+01 6.1045E+01 7.00756+401 KHO .1.2230£+01
H £ 2¢3542E¢02 4.2572E+02 5.1259E+02 . H '2.8236E402
A 1ed167E¢00 1.4322€+01 1. €404E +01 A 1.0572E+01
s 1 2.3523E400 2.539SE+00 2.6508E 400 - LSRN 2.4660E+00
7 T 2.5047E¢09, 3.1763E+00 3.4341E+00 ., 2. TOTBE+00
GAME © B.4723E-01 9.3275€-01 6.4572€-C1 GAME 8.5313E-01
[V 3:0439€401 5.8641E+400 T 671250E400 . VR 3.3458E¢0L
SPECIES  ~v--cc-=r==c MOLE FRACTIONS ==-=--e——-—- SPECIES  -<—=—=———-=e-
E-.. 2.4143E-01 4.0185E-01 | 4.4614E-01 E- . 2.9834E-01
H., 4, TT2UE-TL 1.6562E~31 8.1186E-02 H 3.6642E-01
He . .2,4141E~0% 4.0100E-01 4.4294E-01 He 2,9830E-01
h2 %,1391E=-N6 1.07$1E-06 . 2.0338€-07 h2 2,2228E-06
b=, .. 3,686 7E-26 1.4440E-05 6.8327€E-06, H=, 8.0347€-06
r2+ 1.1592€E-05 2.8085E-05 1.5691E-05 h2+ 1.1329€-05
HE "3,9912€-02 . 31.0649E-02 2.5329€-02 Wi .~ . 3,6896E-02
HEe® 1" 1,3184E-05 8.3375€-04 " 3.7914E-03 HE+ ., . 3,4799E~05 .. °
Heds " Ty 5.7558E-20 - 5.71€6E-13 1.3044E-10_ HE+¢ . 2.0386E-18
Pl = 1.J05¢02 N/SQ-Ms,  US1 = 4.40E+04 M/SEC Pl = 1.00E€02 N/SQ-M,
XHZ = .90 XHE = .10 XH2 = ,90
e » MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P L. 5T66E+03 . 1.5534E¢04 2.2565E+04 P 1.8816E+03
T "549435E+01 7.6175E401 . $.1587€+01" T 5,3874E+01
Rh0 1.2011€+0L 6.1520€+01 6.9131E +01 RHO 1.2408E+0L
H 2.5836E¢02 4.,6T8CE+02 5.6754E+02 . W . 3.0742E¢02
A . .. 1.0562E+01 . 1.5255€+01 1.7856E+01 A . 1.1401E+01
S . 2.4088E+400 2.6060E+00 2.7234E400 - S 2.5241E+00
z. T 2.6043€400 3.314SE+CO 3.5655€400 _ z, .. 2.8147E+00
GAME .844982E-0; 9.2164E-01 9.76406-01 _ GAME *. - -B.5725E-01
v o 3.1952£401, . 6.244$E4+00 . 6.T066E+00 v *3.4957E4 01
SPECIES  ===—=———==<— MOLE FRACTIONS ===——wo~e—=" . SPECIES  ==——=—=———=m-.
€~ .. 2.,7045E-01 4.2685E-01 . 4.6713E~01 [ 3,2499E-01 .
no . L4, 2070E-91. L.1782E-01 L 4.6730E-02 K. 3,1453E-01
He:, . 2,7043€-91 4.2513E-01 4.5809E-01 He 3,2493E-01
H2 T 3.0671E~06 4.T641E-07 4.7832E-08 K2 1.5641E-06
- d,4T6TE-06 | 9.895CE~06 3.2335E-06 - H- . 7.3886E~06
H2+ 1.1624E-05 2.061SE-05 ‘8.2150€-06 r2e L.07256-05 .
HE. 3,83766-02 | 2.84€2E-02 1.9013€-02. HE 3.5472E-02 -~
HE ¢ 2.1632E-05 1.7046€-03 9.0338€~03. NE+ 5,5501E-05 -
HE ¢+ . 6.8712E-12 HE+s . 1.11023€-17
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. 3,5677E-19

TABLE |. - Continued

3.7922€-09

co - 5.9382E-06
. 1.3445E-05 .

usi =
XHE = .10
STANDING SHOCK

5 1. T212E+04
-8.1846E401
. 6.106CE+01

| 5.1154E+02

. 1.6325€401
2.6711E+400
3,4441E400
9.4546E-01
6, 7084E+00

4.4834€-01
T« T967E-02
. 4.64064E-01
© 1.7087€E-07

. 2.5345€-02
- 3.6502€6-03
. 1.0385€-10

4.60E+04 M/SEC

REFLECTED SHOCK

2.5419E+04
1.0341E+02
6.6960€ +01
6.2775E¢02.
1.9756E+01
- 2.7943E+00
. 3.6709E+00
1.0281E+00
7.4692E+00

4.08241E-01
2.5075€-02
4.6526E-01
8.1931€E-09
‘1.2934E-06
©3,5839€~-06
1.0095€-02 -
1.7146€-02
1.1591E-07

- USl = 4.80E+04 M/SEC

- XHE = .10

MOVING SHOCK STANDING SFOCK REFLECTED SHOCK

1

1.8874E+04
8.8856E+01
5.9738E+01
5.5681E¢02
1.7514E+01
<2.,733GE+00
3.5557E+00
9.7083E-01""
. 1.26T4€400

.- #.6565E-01
4.841¢€~02
4.5780E-01
4.9720E-08
3.1222E-06
7.6985E-06

2.0273€-02.

7.85(8€-03
1.8061E-09

.2.8561E +04
1.2086E+02
.6.3188E+01
‘6. 951 1E +02
2.2665E+01

N 2.8630E+00
3.7399E+00

- 1+1146E+00
8.5196E+00

4.9197E-01
1.2560E-02
4.6873E~-01
9.1741€-10
4.5108€-07
1.25%52€-06
3.5103€-03
2.3225€-02
3.8115€-06




TABLE I. - Continued

o nif il
P 100 N/ m
Pl = 1.J0E+02 N/SQ~M,  US1 = 5.00E+04 M/SEC Pl = 1.00E+02 N/SQ-M, US1 = 5.40E+04 M/SEC .
XH2 = .90 XHE = .10 XH2 = .90 XHE = .10
MOVING SHOCK STANDING SHCCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK . REFLECTED SHOCK,
P 2.0435E+03 2.0466E+04 3.2005€ +04 P 2.3852€+03 2.32676404 . '3.8885E+04
T 5.5712€+01 9. 74S6E+01 1.4461€+02 T 5.9832E401 1.21536402 ' 1.9322E+02
KHU '1.2542E+01 - 5.7562E+01 5.86956+01 RHO . 1,2655E+01 5.1027€402 | . 54285TE +01
I3l 3.3353E402 © - 6.0337€+02 7.7053E+402 H 3.8891E+02 6.9950E¢02 * |, '9.2757€E402
A ' 1.1854E+01 7 1.8903E+01 2.5111E+01 A 1.2860E+01 2.2651E¢01 . | 2,8023E+01
S 2.5827£+00 2.7945E+00 2.9266E+00 H . 2.TOLLE+QO0 . 2.9018E+00 .. '3.0300E+00 ’,
z 2.9246E400 . 3,646BE¢00 © 3,7707E+00 11 3.1500E+00 3.7516E¢CO0 3.8075E+00
GAME ~ 8.6260F-01 © 1.0049E+00 1.1565€ +C0 GAME _  8.7746E-01 1.1252E400 _~ ~ ‘1I'.06T4E 00
v 3. 6448E401 7.9611E+00 9.8807E+00 u 3.9395€+01 9.78B5SE+00 T 1'e2355€401
SPECIES  ==w=m==- =~-- MOLE FRACTIONS ==m---=—-o-- SPECIES  ==—-—-—m==ee MOLE FRACTIONS ==—=--m——ai
[ 3.5034E~01 4.7900€-01 4.9612€-01 E- 7 3.96B4E-01 - 4.9359€-01 ' 5.0098E~01
O 2.65196-01 - ° 2.8882E-02 ~  6.5802E-03 3 L.7480E-0L 1.0017€-02 . 2.9582€-03
Fe o 1,5025€-01 4.6469E-01 4.7078E-01 h+ 3.9660E-01 4.6974E-01 . " 4.6980E-01
=2 "1.0586E-06 .+ 1.2051€-08 9.0616E-11 H2 4.0813E-07 4¢59226-10 . 3.7869E-12’
k- 5.5T13E-06 - -+ 1,4754E-06 1.8800€~07 H- 4.5851E-06 = 2,8970E-07 .  B.3847E-08
n2+ 9.8359€-06 3.937¢E-06 4.0297€-07 H2¢ 7.3538E~06 T.96C5€=07 . °  8.6040€E-08 .
HE © 3.4104E-D2 . 1.3108€~-02 1.27€16-03 HE 3.1506E-02 2.81276~03 "7 '  3.9280€-04",
HE+ 4.8721E-05 1.4313€-02 2.5164E-02 HE® 2.3998E-04 °° | 2.38156-02 2.0560E-02’
HE ++ T 5.9714E-17 3.038¢€E-08 9.9673E-05 FE+e 1.96556-15 5.3457€-06 5.3118E-03
Pl = 1.0CE¢02 N/SQ~M, US1 = 5,20E+C4 M/SEC- Pl = 1.005¢02 N/SQ-M, USL1 = 5.60E¢04 M/SEC - ™
XH2 = .90 o X4E = .10 . XH2 = .90 XHE = .10 .
MOVING SHOUK STANDING SHGCK REFLECTED SHOCK ' MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
[ 2.2114E+03 2.1969E+04 3.5523E404 P T 2.5645E+03 2.43B7E4C4 " . 4.2032E+04 .
T o 5.76T6E+0L * 1.0809E+02 - 1.7007E+02 T " 6.22T6E+O0L | 1.3702€+02° ‘2,1278E+402
RHu " 1.2626E+01 5.4752E401 5.5164E +01 RHO 1. 2619E+01 4. TPBYE#OL * . 5.1513E¢01
Y 2,60695¢02 ' 6.5114E402 - 8449405402 H 4. 1816E+02, 7.4857TE+02 © 1.0054E+03
A 1.2336E+0l . :  2.0651E+01 2.6950E+01 Al 1.344LE¢0l’  : 2.4432E401 Y 2.5294E401 °
S © 2,641BE+0G. 2.8458E+00 2.9815E+400 S © 2.7604E400 | 2.9490E+00 ;7  ° 3.07T14E+00
P 3.9367E+00 3.7122€+00 2.7864E+00 I 3.26325400 ' 3.7717€+00 ‘3,834 7€ +00
GAME - . B8.68938-01 © 1.0629E+00 1.1279€+00 GAME 8.8902E-01 1.1552E400 - ~ 1.0517E+00
v - 3.79285+91 8. 7662E400. 1.1240E 401 v '4.0844E+01 ° °  L.0916E+01 1.3282E+01
SPECIES  ~m—====o——e- MOLE FRACTIONS =-===-ccoeae- SPECIES  —====m-~e—-- MOLE FRACTIONS ~==c—=wowco——
£- : ©3.7433E~01 4.8817E-01 4.9820E-01 €= 4.1775€-01 ©4.9625E-01 . 5.0452E-01"
r © 2.14556-01 . ',7C77€-02 4.0838E-03 3 1,362 7€-01 T 6.2249€-03 -0 2,3811€-03 °
he 3.7418E-91 4.6781E-01 4.T130€E-01 He 4.1733-01 4.7161E-01 ~ -  4.,6702E-01
H2 " 0.8049E-77" . 2.5525E-09 1.4038E-11 hZ 2.2246€-07 © 8.T123E-11 . 1.5495E-12
H- ©5,6218E-0€ ©  ° 6,6011E-07 1.1277€-07 k= 3.5153E-N6 - L. 46E4E-OT - * 6.9636E~08 '
H2+ 4.6963E-96. . 1.8552€-06 1.6252€-017 h2e 5.8729€-06 ~ - 3.4841E-07 ° ° 5,5899€-08 '
HE  © . 3.2787E~)2 6.581326-03 6.6730E-04 HE .+ 3.0226E-02 1.3270€-03 2.1850E-04
HE+ 1.43858-04 2.0355E~02 2.4586E-02 HE+ S 4.1953E-04 °  2.5135E-02 *1.4220€-02
HE#® -0 3,3015E-18 © 4.2351E-07 - 1.1573€-03 hEe+ 1.3338E-14 5.1065E-05 * 1.1639E-02 "



Pl ' 1.00E+02 N/Su-
XHZ ‘=

=90

17, 4.4B43E+02
,11.64106E401
L 2.8192E+00
.. 3.3T36€+00
9.0516E-01
4.2269E+01

. 4.3681E-01

9.7526E-02
. 4.36026-01
1.06G2E=07
4 T89E-06
i %+3433E-06

HEp .7 2.8855E=02
HE+ T.8697E-C4
HE++ Lt.1173E-13
PlL = 1.0CE+02 N/SQ-
XK2 "= .90
MUV ING SHOCK
P 2.9370F+03
T . 6.8725E+01
RKY 1.2292€+0!
H %, 71$72E+02
a 1.4887E+01
S 2.d77CE+0)
I3 - 3.4773E+00
GAME 9.2732E-01
v T 4436615401
SPEGIES  ===-=~-eom-
E- © 4.5361E-01
k. y 0.5063%E-02
he - *«5194d€-21
HZ — 4.1914F=-38
h- R L+550E-0¢
r2e 2.8945E-06
hE 2.T135€-02
REe " 1.6223E-03
HE ¢+ l.2633E-32

70

uslt
XHE

My

]

7.9818€+02°
2.5856€401

XHE .10

© STANDING SFOCK
2.6029E+04
1.6940E+02
4.053¢E+QL
8.49CNE+J2
2.6B803E+01
3,0327€+00
3.7922E+0Q0
1.1183E¢00
1.3227€+0)

== MOLE FRACTIONS --
4.98S7E-01
3.04C9E-03
4.71626-01
5.8458E-12
~6417$7€E-08
8.9915€-08
4.6372E-06"
2.4402E-02
1.4T47€-03

TABLE I. - Continued

5.80E+06 M/SEC

i/ MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2.T486E+C3 2.5283E+04 4.4939E¢046
6.5163E¢I1 t. 1.53378+02 2.2377E+02
e: L1a2503E¢01 4.35$1E+01 4.S781E+01

1.0848E+03
3.1223€+01

2.9925E+00 3.113CE+00
3.7826E+00 3.8618€+00
1.1524E5+00 1.0795E+00
1.2122€+01 1.64159E+01

-~ MULZ FRACTIONS =-=---=---=-—-=
: 4.9770€-01 5.08CYE-01
4.1841€-03 1.92956-02
- - 4.T16BE-01 4.6418€-01
1.9938E-11 | . 6.6436E-12
. 5.8824E-08 - . 5,7148E-08
L.+ L.665SE-07 -3.6975E-08
L 1.5791E-24 9.7458E-05
2.5242E-02 7.77826-03
1,3657E-04 1.8019F~02

My US1 = 6.GOE+0& M/SEC

REFLECTED SHOCK

4. 75936404
2.5750F +02
4.T636E+0L
1.1688E¢03
3.3528E+01
3.1524F +0C
3.8799E+00
1.1251€E+00
1.5166€+01

-5.1230€E~-01
1.5692E-03
4.6237E-0!
2.8208€-13

- 4.52796-08
2.4260E-C8

«5641E-05
3.5483F-03
2.2190€-02

P, - 100 N/ m?

Pl =
XHZ =

SPECIES

E-
[
e
H2
—
H2+
HE
HE +
hE++

Pl
XH2

SPECIES

t-
’-.
e
274
-
H2e
rE

[ X
FEee

1.002¢02 N/SQ-M,

«90

usl

XHE = .10

= ¢.20E+04 M/SEC

MOVING SHOCK STANDING SFOCK REFLECTED SHOCK

3.1286E+03
7.3238E+01
1.1970E+01
5.1198E+02
1.5778€+01
2.933LE+00
3.5688E+00
9.5253E-01
4,5C10E5+01

T 4.6760E-01
4.0416E-02
4.6396E-01
1.3217e-08
3.5538E-07
1.7001E-06
2.4376E-02
3.6446E-23
1.9971€-11

= 1.00E+02 N/SQ-M,

-9

MUVING SHOCK

. 2.3230E¢03

7.8832E+01
1.1566E+01

5.4520E+02

1.6712E+01
2.9876F+00
3.66446E+00
9.7207e-01
4.63135¢01

%.7868E-C1
2.3239E-02
%.T064E-01
3.4403E-09
%.1617€-07
3.9376E-07,
1.9407E-02
d.03C8E-C3
3.7356E-10

2.6629E+04
1.8463E+02
3.7891E+01
9.0122E+02
2.7441E401
©3.0722€+00
3.8065€+00
1.0714E+00
1.4178E+01

MOLE FRACTIONS

5.0085E~01
2.3428€£-03

4.7053€-01 .

2.1297€-12
4.68584€-08
5.3795E-08
3.2804E-04
2.1562€-02
4.3806E-03

ust

XHE = .10

STANDING SHOCK
2.T041E+Q4
1.9833€+02
3.5637E+01
9.54¢63E+02
2.8182E+01
3.1100€E+00
3.8260E+00
1.06467E+00
1.5015€+01

4.9894E+04
2.8520E+02
4.4979E+01
1.2579E+03
3.5824E+01
3.1915E+00
3.8894E+00
1.1569€+00
1.6344E +01

5.1150E-01
1.2205€-03
4.,6157€-01
1.1512€-13
3.4123€-08
1.5541E~-08
1.1446E-05
1.4720€-03
2,4227E-02

&.40€+06¢ M/SEC

REFLECTED SHOCK
5.1685€+04
3.1531E+02
4.209TE+01
1.23485€+03
3.7906E+01
3.2296E+00
3.8937€+00
1.1703E+00
1.7503E+01

MOLE FRACTIONS —==-==-===s-

5.0339E-01
1.9006E-03
4.6857E-01
9.3725€-13
3.7122e-08
3.5432€E-08
2.0918€~0¢6
1.7025€-02
4.892CE-03

5.120€-01
9.5990E-04
4.6132€-01
4,.8238E-14
2.5010€-08
1.0040€-08
3.7564€-06
6.3944E-04
2.5039€-02




Pi =1
XH2 =

Cghm»:w—tv
z -
m

SPECIES

="

|24
H2
[
F2+.
HE
HE+
HE ¢+

1

(]

XH2

SPECIES

E_
by
he
H2
b=
kZt
hE -
FE+
HE++

+J0E+02 N/SQ-M,y
.90

MOV ING SHOCK
1,5215E+03
8.5251E+01
1.1152€+0!
S.T942E+02
1.7742€E+01
3.0382c+00

7 3.7040E+00
9.9689:-01
4. 7594E401

4.87I5E-01
1.3331E-C2
4.7262E-01
3.5267€-10
1.9507E-07
4.53126-07
1.2573€-02
1.4424E-02
1 5.6422€6-09

«005+02 N/SQ~M+
+90

TABLE |. - Continued -

US1 = €.60E+04 M/SEC

XHE

10

STANDING SHOCK

2.7428E+04
2.11635+402
3.3690E+01
1.0096E+03
2.9249E+01
3.146CE+00
'3.8471E+00
1.0508£+G0
1.5757€+01

MOLE FRACTIONS

5.0612€-01
1.5821E-03
4.6630E-01
4.5976E-13
3.0386E-08
2.4583E-98
1.2219E-04
1.1928E-02
1.3944E~02

XHE .10

REFLECTED SHOCK
5.3323E+04
3.468T7E+02
3.6459E+01
1.4428E+03
3.9849€+01

T 3.2654E+00
~ 3.8958E+00
1.1751E+C0O
1.8727€+01

5.1230€-01
7.6505E-04
4.6127€E-01
2.1745E-14
1.8357E-08
6.7213€-09
1.3576E-06
3.0964E-04
2.5358€-02

US1 = €.80E+C4 M/SEC

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3. 7213E+03
9.3117e+01
1.0660E+0! -

© 6.16454E+02
1.9156£+01
3,0863E+00
3. 7490€+00
1.0509E+00
4,8815E401"

%,9320€-01
7.47826-03
4.72658~01
1.8604E-10
B3.4747€-08
2.1401€-07
6.1250E-03
2.0549E-02
7.5321E-Cy

2.7508E404
12.2570E402
3,1525E40!
1.0647E403
3.0658E+C1
3.1822E400

7 3,8661€+00
1.0772E+00
1.6502E+01

MOLE FRACTIONS

5.0855E-01
1.31C6E-C3
4.6427€-01
2.2472E-13
2.4366E-08
1.6937€-08

6.2432€-05,

7.33C2€-03
1.8672E-02

5.4272E+0%
3.78276402°
3.6817€ +01
1.5362€+03
4.1650€ +01
© 3.2995E+00
3.8969E +00
1.1768E+00
1.9853E+01°

541244E-01
6.1748E-04
' 4,6128€E-01"
. 1.0506E-14
1.3467€-08
4.6342E-09
5.5049E-07"
" 1.6966E-04
2.56491E-02

p, * 100N/ m?

9.85886-07

T 2.17216-02°

. Pl = 1.008+02 N/SQ-My  USL = 7,00E+04 M/SEC
XH2 = .90 XAE: = 10 o
MOVING SHOCK STANJING SHBCK REFLECTED SHOCK
3 3.9195€+03 2.T131E+04 5.4316E¢04
T i%0322€+402 . 2.4111E+02 I 4. 1004E+02
RHO 1.0057E+01 2.9001E+01 - 3.3986E+01
H' 6.5047¢402 1.1189€+03 1.6295E 403
A 2.0879E+01 © 3.2272E+01 - 4.3380E401"
S 3.1318£400 © 3.2190€+00 3,33386400°
z 3.7758E+00 3,8801E¢00 ° 3. 6897 TE+00
GAME - 1.1186E+00 1.1133E+400 1.1775€+00
U .7 4.9947E+0L 1.7283€E+01 2.09T2E+01
SPECIES  =~=-v==--- ===~ MOLE:- FRACTIONS ~~w===ceeeas
E- T 4.968B0E-01° "7 5.1032E-01 5.1253€-01
H 4.0904E<92 1.06¢8E-03 ° " 4.9890E-04
He ©.T262€-01 ©:6286E-01 4.6132E-01
n2 3.3972E~11. 1.0495E-13 5,2094E-15"
b= 3.3729€E-08 1.8735€-08 9.7245E-09
F2e 9.,2087E~08 1.1321E-08 -3.21326-09
HE ' 2.3070€-03 - 2.7901E-05 ° . 2.3884E-07"
HE¥ 2.4176E-02 * " 4.0183€-03 ~1.0118E-04
HE++"

71



Pl
RH2

2

H2+

HE+s N

PL
Xh2

SPECIES

[

« 002402 N/SQ-M,
«90

MIVING SHOCK
-laloletenl

2.93885¢30

T 3.9506E+00

2,0049£¢00

1.7084F+00
1.0558E+00

1.2000E+00

S.9311E-01

2.36 756400

T 2.3469E-62
T 5.0690E-20
L 3.9432e-20

2.0)-)E-C1
' 3.J508E-70

2.70639%-2¢C

1+0003E-01
3.9714E-72
Je -

2,00£¢02 N/SQ-M,

.90

ROV ING SHUCK

C Ui, 8291E401

T 4.9445540)
4.5219E+00
4.1831E¢00

T 1.9903E+00

_1.0862E+00
1.0000E+02
9.7944F-01
3.0856E+00

2.832:E~40

)
e
r2
-
L2s
HE
PE+-
FE++

72

1.34365-06
5.7100€-20
2.0000£-01
3.095¢E-46
9.2311€-21
1.00C0

“l1.123:
J.

v uUsl
XHE

.10

STANDING SHOCK
2.4318E+01
3.6689E+00
6.6251E4909
3. TT8CE+CO
1.9005€+00
1.0576E+00
1.0000E+00
9.8452€-01
1.4074E+00

MOLE FRACTIONS

2,2041E-42
7.26817€-08
5.1256E-20
9.C200E-01
2,2312E-48
1.5185E-20
1.0009E-01

4.94€0E-61
a.

ust =
X4E = .10

STANDING SHOCK
4. BO66SESOL
5.4041E+00
9.0024E+00
5.7036£400

.2757E400
1.0905E+00
1.0001E+00
9.5790E-01
1.5468E400

KOLE FRACTIONS

8.0665E~24
2.1676€-04
6.1166E-20
8.9979€-01
3.1986E~-28
5.2762€-21
9.9989E-02
2.2712€E-50

e

TABLE I. - Continued

4.00E+03 M/SEC

REFLECTED SHOCK
5.9467E+01
5. 1944E+00
l.l448E+0L
5.4618E+00
2.2359E+00
1.C746£+00
1.0000E+00
5.62408-01
1.2489%+00

3.3044E-26
9.5874E-05
5.9883E-20
8.9991€-01
1.1135€E-30
6.55646E-21
9.9995€E~02
1.0801€E-51
0.

€.00E+03 M/SEC

REFLECTED SHOCK
1.0620E+02
T.1724E+00
1.4740E+01
8.0147£+400
2.5322E+00
1.1102E+00
1.0064E+00
8.9004E-01
1.2681€+00

2.4644E-16
8.7649E-03
2.3382€E-16
8.9167E-01
9.7282€-20
1.2789E-17
9.9562E-02
3.2789€-40
0.

N -200N/m2

Pl
XHD

SPECIES

E-
s

(X3
H2
H-
H2+
(43
rE+
hE++

Pl
XH2

SPECIES

E_
¥
he
r2
H- -
k2
HE
RE+
FE¢e

2.002+¢02 N/SQ-M,

90

MOV ING SHOCK

2.6556E+01
5.3354E¢00
4.97695+00
5.6255E¢00
2.26138400
1.11565¢00
1.0001E+00
9.58242-01
3.8003E+00

3.5467€-23
2.2221E-04
6.2242E-20
3.9979£-01
1.2415€-27
+.1566E-21
7.9989E-92"
5.4030€-51
J.

2,003+02 N/SQ-M,

«90

USl = 6.00E+03 M/SEC

XHE = .10

8.5049E+01 |
T7.2353E+00 .
1.1690E+01
8.1502E+00
2.5327€+00
1.1231€+00
L.0055E+00
8.8173€-01
1.6143E+00

MOLE FRACTIONS

3.9625€-16
1.0912€-02
3.7823E-16
8.8963E-01
1.4494E-19
1.8225€6-17
9.9454E-02
6.5686E-40
2

us1

XHE = .10

STANDING SHOCK REFLECTED SHOCK

1.6492E+402
8.5353€+00
1.8815€+01
1.0928E+01
2.7009E «00
1.16526+400
1.0270E+00
8.3220£-01
1.3707E+00

1.7789E-13
5.2515€-02
1.7032€-13
8.5011€-01
2.0976E~16
7.7781€-15
9.7374E-02
3.0209E-34
0.

7.00E+03 M/SEC

MOVING SHOCK STANDING SFOCK REFLECTED SHOCK

3.6550€+01
6.6762E+0)
5.456856¢0)
7.34N0E+00
2.456:3400
1.1438£¢00
1.0029E+00
9.0097€-01
4.53135400

1.8403E-17
5.8228E-03
L. TT74E~1T
8.9447E-01
2.5979E~21
6.9768E-19
9.,9709E-02
3.2864E~43
Ve

1.4086£+02
8.581SE+00
1.5921E+01
1.1207E+01
2, 7065E+00
1.1574E+00
1.031CE+00
8.2794E-01
1.55C5E+00

MOLE FRACTIONS

2.3181€E-13
6.0053E-02
2.2264E-13
8.4255€-01
2.475CE-16
9.4236E~15
9.6967E~-02
7.48508-34
Je

2.42126402
9.5009€+00
2.3903E+01
1.4317€E+01
2.8755E+00
1.1832€E+00
- 1.0662E+400
8.1624E-01
1.3433E+00

5.8265E-12
1.2417E-01
5.59756~12
7.8204E-01
1.2811E-14
2.4183E-13
$.3792€-02
4.6234E-31
0.



Pl 2

XH2 =

- X

b4

Cor VB IX ST

we

SPECIES
[

He
vz
re
H2 ¢
HE
HE+
RE+e

Pl = 2
XH2 =

SPECIES

P~
[

me

r2 .
he=
n2+

HE

rE ¢

HE 4+ -

WUCE+TZ N/SQ-M)
£99 - '

ust =
XHE = L10

TABLE |. - Continued

B.00DE+03 M/SEC

"MOVING SHOCK STANUING SHOCK ~REFLECTED SKOCK

4, B66DE+Q!
7.7305E+00
€.1937€+00,
9.34456E+00
2.5728F+C0O
1.1722E+00 |
1.01637¢00 |
B.4122E-0" -
$.3156E+0C °

J.1831E-15
3.1995€~-02 . *
"3.9094E-15
3.6960E-21
3.57465-16

.Q0E+02 N/SU-M»
0 S

[

CMUVING SHUCK S,

6. 2816E401
B.4B22E+0) "
7.1154%+00
1.1629E¢ 0
12.6865F+00
1.2024E400 °
1.0408E+00
© 8. lT50F-01

S 6.12845400

2.6110€-i5
7.8460E-02
- 2.7356E-13
3.2566E-C0
-1.93556-16
1.7387€-19
9.6)77€-02
1.55256~36"
' Je .

L 2/2663E+02
9.5893E+00
- 2.1952€+01'
S'1.4895€+01
2.896 TE+00
1.1954E+00,
1.0746E +00

T B.1426E-01
T 1. %94BE+400

MOLE FRACTIONS

8.5236E~12
1.3881E-01
8.2114E-12

T 7.66136-01 -

1.8%01E-14""
3.3108€~-13
9.3059€E-02,

0.

145273630 "

3.5837€+02
1.0355E+01
3.0903€E+01
1.8396E+01
3.0705€E+00
1.22526+00
1.1199E+00
8.1303E-01
1.3336E+C0

6.9666E-11
2.1406E-01
€.70T1E-11
6.9664E-01
2.4696E-13
2.8417€-12
8.,9297E-02

" 1.7208E-28
0.

USL = S.00E+03 M/SEC

XHE = - .10

NOING ShOCK
T4978E+02
1.0452€+01
"2.9574E40L ¢
- 179175E+CY
3.1001E+00 -
1.237¢E+00
© 1.1316E+00

T 8.1254E-01

1.4768E+00

MOLE FRACTIONS

€ 9.35945-11
2.32€8€-01
9.0246E~11

- 6.79C58-01
1.3404€-13

- 3.6823E-12-

© 8.8371E-02
2.751€E-28-
2. :

REFLECTED SHOCK
5. 2388E ¢02
1.1166E +01
3.9564€ 401
2.31576+01
3.2855€ 400

“ 1.2716E+00
1.1863€ +00
8.1492€-01
1.3452€+00

4.8842E~10

3.1410E-01"

4.7116E~10
6.0161E-01
2.5124E-12
1.9775E-11
8.4295E~02
1.6894E-26
0.

'pl = 200 N/ rp2

Pl

=2
w2 =

MO IO~

GAME

SPECIES .

E-
H
h
H2
H= -
b2+
HE
HE ¢
FE++

Pl
XH2

2

SPECIES

-

L}

He
h2
H=
Hee
HE
HE+
HEe+

+00S+¢02 N/5Q-M,
«90

MOVING SHOCK
7.8842E+01
9.0752€+00
8.0925E+00
1.4183E+01
2.8071E+00 .
1.2350E+00
1.0735€+00 .
8.0882E-01
6.9455E4+00

2.7973e-12
1.3695€-01 -
. 2.7279E-12
1.6990E-01
2.89145-15
71.2258E~14

9.31526-02 -

3.7948E-32
0.

+QQ0E+02 N/SQ-M,y
«9C

MOV ING SHOCK
9.6585E+01
9.5810E+00
9.0598E+00
1.7001€+01
2.9312E400
1.2701€+00
1.1127€+00
8.3597E-01
7. 75336400

1.5121E~11
2.0255€-01
1.4T67E-11
7.0757€-01
2.0831E-14
3.7503E~13
3.9872E-02
1.5047€-30,
DN

US1 = 1.C0E«04 M/SEC

XHE = .10

STANDING SHOCK
5.1356E+02
1.1249E+01
3.8060E+01 -
2.4006E+01
3.3163E+00
1.2840£¢00
1.1996E+00
8.1505£-01
1.4785E+00

MOLE FRACTIONS

6.0125€-10
3.3271€-01
5.806SE-10
5.8353€-01
3.0840E-12
2.3692€-11
8.3365€-02
2.1053E-26
0.

REFLECTED SMHOCK
T.401 TE+02

* Le1954E401
4.8984E+01
2.8536E+01-

* 3.5187E+00
1.3221€+00
1.2639€ +00

. 8. 1951E~-01
1.3713E+00

. 2+4350E~09
4.1760€-01
2.3546E-09
5.0328€-01
1.6671E-11
9.7123€-11
7.9120€-02
T.3296€-25
1.7864E-89-

US1l = 1.10E+04 M/SEC |

XHE = .10

STANDING SHOCK
1.1769€+02
1.2011€+01
4.6194E+01
2.9341E+01
3.5459E+00-
1.3339€+00
1,276SE+00 .
8.1980€-01
.1.5033E+00

MOLE FRACTIONS

. 2.7831€-09
4.33¢69E-01
2.6941€-09
4.8759€-01
1.874JE-11
1.0780E-10
7.8315E-02
B.2155€E-25
1.8605€-89

REFLECTED SHOCK
. 1.0081E+03.
1.2746E+01
5.8504€+01
3.4516E+01
3.7726E+00
1.3762E400.
1.35176+00

-+ 8.2608E-01
1.418% +00-

9.8945E-09
5.2038€E-01
9.5985€E-09
4.0564E~01 .
8.4045E~11
3.8012€-10
T7.3981€-02.
2.0229€-23
5.6771E-84

73



TABLE |. - Continued

2
P - 200N/ m
Pl = 2,00E+02 N/SQ-M,  US1 = 1.20€+04 M/SEC Pl = 2.00E+402 N/SQ-M, US1 = 1.40E+04 M/SEC
XHZ = .90 XHE = .10 XH2 = .90 XHE = L10
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK . MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3 1.1607E+02 9.6365E402 1.3300£+03 P 1.6008E+02 1.5730E¢03 2.1370E+03
T . 1.0C37€e01 1.2772€+01 1.3576E+01 T 1.0871E+01 1.4421E+01 1.5614E+01
RHO 9.9904E+20 5.5351E+01 6.7607E+01 RHU 1.1660E +01 7.0045E+01 8.20726+01
H 2.0084E+01 3.5187E+01 4.1109E+01 . H 2.7044E401 4.8360€+01 5.6246E+01
A 3,0596E+00 3.7929E+00 4,052TE+00 A 3.3329E+00 4.3605E+00 4.7531E+00
5 1.3077E+00 1.3868E+00 1.4336E+00 s 1.38956400 °  1.4997E+00 1.5560€ +00
z  1.1576E+00 1.363CE+00 1.4490E+00 z 1.26295+00 1.5573E+00 1.6676E +00
GAME 8.0574E-01 8.2633E-01 8.3491E-01 . GAME 8.0905€-01 8.4669E-01 8.6765E-01
v 8.5558E+00 1.5466E+400 1.4826E400 u 1.0139€+01 1.6903€+00 1.6823E+00
SPECIES  —===—mw-me MOLE FRACTIONS —=-—==—we—- SPECIES . =——==—-mmmm — MOLE FRACTIONS ==—m==emeen
E- 5.8431E-11 1,0626€~08 3.5459€-08 E- 5.0883E-10 1.1730€-07 4.7180E-07
. 2.7228E-01 5.3265E-01 6.1975€6-01 H © 4.1637E-01 7.1570€-01 8.0069E-01
Fe © 5.7132E-1 1.03219€-08 3.4531€-08 He %.9891E-10 1.1488E-07 ° 4.6645E-07
r2 6.4133E-01 3.93G8E-01 3.1124E-01 H2. 5.0445€~01 2.2009€-01 1.3934€-01
= 1.0060E-13 8.7553E-11 3,5224E-10 h- 1.21356-12 * 1.20€6SE-09 5.1884E-09
h2'+ 1.3996E-12 - 3.9463E-10 1.2802E-09 H2e 1:11386-11 3.6297€-09 1.2536E-08
HE 3.6386E-C2 7.3367€-02 6.9012€-02 HE 1.9182E-02 6.4215E-02 $.996SE-02
HEe 2.6559E-29 2.08056-23 3.8967€-22 HE+ . 3.6831E-27 6.6151E-21 2.0814E-19
HE e Je 1.747CE-84 1.4825E-80 HE+ e n. 3.6615E-75 3.6079E-69

Pl = 2.002402 N/SQ-M, USLl = 1.30E+04 M/SEC PL = 2,005¢02 N/Su-M, USl = 1.50E+04 M/SEC

AH2 = .90 XHE = ,10 XH2 = .92 c XHE = .10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SMOCK STANDING SHOCK REFLECTED SHOCK

P 1.37236¢02 1.2494E+03 1. 7055E+03 P 1.8461E+02 1.9292€+03 2.6268E+03
T 1.0462E437 1.3560E¢01 1.4495E +01 T 1.1274E+01 1.5634E+01 1.7239€+01
RHO 1.0861E+0L 6.324TE+OL 7.5673E+01 RHD - 1.2378E+01 . 7.5211E01 8.5536E +01
H 2.3431E+01 4.1526E401 4. 8326E+01 H 3.0922E+91 5.5675E¢01 6.4973E+01
a 3,1931E+09 4,0612E+00 ©.370GE+00 A 3.4798E+00 4. TLO6E+00 5.2928E +00
s 1.3475E+00 1.4423E+00 1.4937€+00 s 1.4336€+00 1.5582E+00 1.6196E+00
z 1.2078€+00 1.4568E+00 1.5548E+C0 F 1.3228E+00 1.6620E+00 1.7814F +00
GAME 8.0692E-0% 8.3489E-01 8.4735E-01 GAME . 8.1197E-01 8.6505€-01 9.12206-01
u 9.3498€+00 1.6081E+400 1.5665E +00 U 1.0922E+01 1.8001E+00 1.8471E¢00
SPECIES  —=-=--——ceam MOLE FRACTIONS -=-—---=--== SPECIES  ======-o-eee MULE FRACTEONS ==—=c-==m==a-
E- 1.8334E-1C 3.5819€-08 1.2647€-07 E- 1.2830E-09 ©.0225E-07 2.4576€-06
H 3.4404F-01 T 6.2714E-01 7.1368E-01 H 4.8812E-01 7.96€2€-01 8.7729€-01
He 1.7949E-10 3.4915E-08 1.2182E-07 He 1.2601E-09 - 3.9603E-07 2.4355€-06
H2 5.7316€-01 1.0422€E-01 2.2201E-01 H2 ) %.3629E-01 1.4320€-01 6.6570E-02
- . 3.7790E-13 3,4035€-10 1.3525E-09 #- 3.4320E-12 4.1745E-09 2.3849E-08
H2+ 4.23126-12 1.26442E-09 4.0013E-09 M2+ 2.6399F-11 1.0353€-08 4.5981€-08
HE 4.2 198E-02 648642E-02 6.4316E-02 HE 7.5594E-02 6.0169E-02 5.6135€-02
HEe © 2.8290E-28 3.6105€6-22 8.2511€-21 HE ¢ - 3.5511E-2¢ 1.3427€~19 1.2094E-17
HE ¢+ J. ’ 4.4274E-79 - 1.2277€-74 HE++ J. . 3,7204E-70 9.5016E-63.

T4



TABLE I. - Continued

2
p1 = 200N/ m
Pl = 2.00E+02 N/SQ-M, US1 = 1,60E+04 M/SEC Pl = 2.00E+02 N/SQ-M, US1 = 1.BOE+04 M/SEC
XH2 = .90 X4E = .10 XH2 = .90 XHE = ,10 .
MUVING SHOCK STANDING SHOCK REFLECTED SHOCK L MOVING SHOCK STANDING SKOCK REFLECTED SHOCK
P 2.1080E +02 2.3091€+03 3.2030E+03 3 2.6B07E+02 3.0286E403 . A4.61TT7E+03
T 1.1677€+01 1.6795E+01 2.0764E¢01 i 1.2536£+01 2.3363E401 3.4858E+01
RHO ‘1.3013E+01  7.7870E+01 - 842359E+01 RHO  1.3989E+01 6.8561E+01 6.9046E +01
H 3.5066E401 6.3446E¢01 7.5207€+01 H 4.4150E+01 7.9975E+01 1.0052€+02
A 3.6350E+00 5.1683E+400 6.404TE+00 A 3.9792E+00 7.0389E400 8.1296E+00
s 1.4794E+00 1.6165E+400 1.6849€ +00 s 1.5757€+00 1.7221E+00 1. 7914€+00
I 1.3873E+00 1.7656E400 1.8730E+00 z _ 1.5286E+00 1.8907E+00 1.5186E+00
GAME 8.1568E~01 9.0080E-01 1.0564TE+00 GAME 8.2627€-01 1.1216€+00 9.66823€-01
u 1.1700E+01 . 1.9577€¢00 2.1926E+00 v 1.3239€+01 2.7029€4+00 3.3622€+00
SPECIES  ——=——m—o——=o- MOLE FRACTIONS ===w-commeee SPECIES  ~=-==—====—= MOLE FRACTIONS =—————=cm—eee-
g~ ¢ ‘2.9930E~09 -~ ' 1.6858E-06 3.8525E-05 [ 1.4900€-08 1.8858E-04 1.0228E-02
H . '5.5835E-01 . 8.6721E-01 9.3208E-01 " T 6.9163€E-01 9.4165E~01 9.2669E-01
[ © 2.9441E-09 1.6652E-06 . -3.8430€E-05 He . l.«T708E-08 1.8841E-04 1.0226€~02
H2 - o7 3,6956E-01 7.6148E-02 <1 1.4453€-02 HZ ' 2.4295E-01 5.0815E-03. 5.0702E-04
b= ' 8.T598E-12 - - 1.58£1E<08 . 2.2826E-07 H- 4.8631E-11 '6.08043E<07 . 1.3512€-05
h2+ 5.7683E-11 . 3.2334E~08 3,2366E~07 . H2+ 2.4069E-10 .  8.52C0E-07 1,51 77E~05
HE © 7.20B26E-02 5.6639E-02 5.3390E-02 HE 6.5419E-02 5.20889E-02 5.2121€~02
HE+ 2.4698€-25 4.3989E-18 1.1663E-14 HE® - 9.1698E~26 S.3355E-13 1.1689E~08
HE++ 1.1670E~91 1.0729E-64 5.6096E-52 HE ¢+ 2.9104E-84 4.64TIE-46 2.8655€-30
Pl = 2.305+402 N/SU=Ms . USLl = 1.70E+04 M/SEC Pl = 2.00E+02 N/SQ=My  USL = 1.90E+04 M/SEC
XHZ = .90 XHE = .10 . . XH2 .= .90 XHE = ,L10 .
MOVING SHOCK . STANDING ShOCK REFLECTED $HOCK o MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
4 2.3863E+02 2.6893€+03 3.9024E+03 P  2.9908E+02 3.3361E+03 5.2986€¢03 .
T 1.2093E+01 1.9092€+01 2.8260E+01 T "1.3027€+01 2.8662E+01 3.9276E+01
RHO 1.3553E+01 7.6071E+01 7.2687€+01 RHY 1.4308E+01 6.1181E+01 6.921 TE+O1
H 3.9476E+01 7.1601E+01 ‘8. TBLLE+O] ] 4.9088E+01 8. 8590E+01 1.1266E+02"
A 3.8005€+00 5.9259€¢00 7.6989E+00 ' 4.1764E400 7.7234E+00 8.4288E+00
S 1.5269€400 1.6725€+00 L. 7459€+00 S 1.625TE+00 1.7634€400 1.8282£+00
z 1.4560E+00 1.8517€+00 1.8998E +00 z 1.6046€+00 1.9012€+00 1.9490E+00
GAME - 8.2031E-01 9.9331€-01 1.10406+00 GAME 8.3443E-01 1.0939€400 9.2806E~01
u 1.2672E401 2.2242€400 2.8483E+¢00 v 1.3998E+01 3.2796E400 3.6465E400
SPECIES  ~—=c-momem =~ MOLE FRACTIONS —~-——--—---- . . SPECIES . ==m=—————-== MOLE FRACTIONS ==m==== —————
E~ - 6.6989E-09 . 1.2400E-05 1.4833€-03 E- ... 3.4051€-08 1.8732€-03 2.5484E-02
H 5.2637E-01 * 9.1987€-01 9.4278E-01 N 7.5357€-01°  9.4241E-01 8.9738E-01"
He 6.6002E-09 1.2345E-05 1.4828€-03 He 3.3681E-08 1.8727€-03 2.5480E-02
h2 3.0494E-01 . 2.6099E-02 1.6061E-03 H2 . 1.8611E-01 1.2423€E~03 | 2.9038E-04
He 2,0978E-11 84494 1E~08 3.4580E-06 H- ’ 1.1260E-10 3.5422E-06 2.%262E-0%
H2+ 1.1954E-10- - 1.35G6E-07 3,.8984E-06 H2+ . 4.8213E-10 3,9784E-06 2.9526€-05
HE 6.8681E-02 5.4005E~02 5.2638E~-02 HE 6023226-02 © 5.2599€-02 5.1307E-02
HE+ 1.4826E-24 6.1986E-16 9.T648€-11 HE ¢ 6.6310E~23 1.5399E-10 1.1673E-07

FE+4 6.3741E-88 2.T33¢€E-57 7.9160E-38 HE+¢ 4,7179€-81 4.0872E-37 1.1957E-26

75



5264293€+9
A “4.4C33E¢C)
S .1.6765¢+00
I3 1.6828E400
GAME T 8.4681E-01 .
v "1.47482¢0!
SPECIES. ~==-==ceeemaa
€~ t, . 8.2753E-78
" S '8.1152E-01
He 3.3031E-98
M2, 1.2905E-01
[ 2.6956E-10
2+ 9.51495-10 -
KE ., 11" 5.9423E-02
HE® | .  G.11D3E-22
HE+¢ 4. 4990E-T8
Pl = 2.302+22 N/SQ-M,
XH2 = .50
MOVING SHOCK
[ . 3.6541E+02
T ‘1.4359E4C)
RHL .. 1.4450E¢01
H .. .9751E+0
A .. 4.6835€+00 .
S .7 lel2728400 7
7 . o .1.TE1ECO)
GAME | . 8.6920F-01
U T, 1564828401
SPECIES | mewmmmm—mm-e
E- .- 2.45028-07
h . 3.6435E-~0"
he . 2.4352E-07
r2. "1.8867€-02,
[ _ T.2)01E-20
H2¢ 12.2248E-09
HF ' 5.6782E-02
FEe T 9e3099E-21
HEee L TL.01T4E-T4

76

PL = 2,60%¢02 N/SU-Hv
XH2 N

= .90

MOVING SHOCK
© 31588402 .
1.36U6E+0L
44B2E 401

XHE = .10

srAnuxuc SHOCK
3.6611E4C3
3.364726401
S.7137E+01
J9.7719E+01 "
‘8.C192E+00
1.7992€400°
7 L.9143E400
1:003€€400
. 3.7285€+00

MOLE FRACTICNS

8.9CT9E-03
9.3122€-91
8.0068E-03
$.1070E-04
7.654 2€-06
1.CTETE-05
5.2238E-02
. 5.5CSSE=09
1.5648€6-31_

usl =
XHE = .10

STANDING SHOCK
3.9877E+03
3. 726654C1
5.5274E¢01
V.0T40E+02
B+ 2466E+00
1.8325€+00
‘1.9365€+00
9.425CE-CL
4.3397E+00

MULE FRACTIONS

1.9354E-02

¢ .9.0925E-01
1.9362E-02
2.9942€-04
1.7366E-05
1.9866E-05
5.1628€-02
+.7886E-08
"1.78%3€-28

TABLE I, -

Py 20N n’

us1 = 2. OPE006 N/SEC

REFLECTED SHOCK
“5.9483E+03
442597E+01

1 .7.0283+01
1.2485€+402
8.7300E +CO
1.8624E+00 -
1.5868¢ +00
9,0051€ =91
‘3,8608E40C

. 4.3953E-C2
8.6149E-01
%.3944€-02

© 2,0284E-04

" 3.6164E-05
©.4062E-05
'5.0331€-02

 4,7846E-07"

2.0204€-24 ,

2.10E+06 M/SEC

REFLECTED. SHOCK
6.5175E+03
4.5247E+01
7.1012E+01
1.3699E+02
9.0201€ +00

. 1.8954E+00

" .2.0284E+00

. 8.8649E-01
3.5527E+90

6.3528E-02_
© B.2340E-01
o 6.3515E~02

. 1.5416E-06
4.5 9TE=05.

. 5.T182E-05.
4.9299E~02
"1.2720E-06

L T7.0T67E=23 |

Continued

Pl = 2.00£402 N/SQ-M.
XH2 = .90° ..
MOVING .SHOCK
[4 4.0014E+02  °
T 11.5529€+01 . -
RHO "1.4050€ +01
H .. " .6.5462E+01.
Iy .~ . '5J1260E+00
S "1, TTT9E+00 "
z 1.834)E¢00 .
GAME 942201 E-01
u . *.176188E+0L .-
SPECIES -
E- .. 1.0468E-06
H ‘9.0952€-01
He * 1.0631E-G6
rz “3.5954E-02
b= 2.50665-09
r2¢ . . 6.2174E-09
hE - 5.4524E-02
FE+ 3.2675€E-19
HE ¢+ 2.8472E-69
Pl = 2.00€+02 N/SQ-M,
XH2 = .9C- -
© MCVING SHMOCK.
P * 74, 36459E+02
T 1.7725E+01
KHU * 1.3025E+01
"o 7.1396E401
N .
s .. 1.8241E40C
L 1.8824E+00 .
VAME ©1.0550E ¢0C
v o "1.6820F+01 .
SPECIES, |
E-. 9.7878E-06 e
H 9.3751E-91
He ‘9.7753E-06
R2_ Y 9.34326-03
h-", 1.4958E-08
n2e' . 2.7451E-08
HE T 5.3123E-02
HEe 8.4490E~17
RE+e T 1.6466E-60

Usl = 2.20E+04 NISEC

XHE = .10

STANDING SHOCK REFLECTED SHOCK

4.24856403
4.0257Ee0L °

5¢3679E+01
L 1.1755€+02

8.4864E400 °

" 178660E400

1.96T2E+00

9.0972€E~01 |

semmm—oeeee= MOLE FRACTIONS
RO L. o

3,4424E-02

" ,8.8007€-01 °

3.64420€-02
*72.0196E-04
. 2.4685E-05

5.0832E-02

2.C43SE-OT

T 3.8117€-26

usl =
X4E =

4.2277€¢0C -

,.249211E-05" "

6.9099E+03

4.T458E+01

'740229E+01

1.4928E+02
9.2963€E+00
1.9295E+00

'2.0732E+00
8.7834E-01 °

4.0435E+00 °

8.3741E-02
T.8406E-01
8.3722€-02

1.2029E-04 f
“5.1762E-05

6.7722E-05
4.8231€-02
2.6707E-06"
1.0486E-21

2,30E+04 M/SEC
0’ .

STANDING. SFOCK | REFLECTED SHOCK

4.3050€403
©.2592E401

5.0482E+01.

T 1.2774E402
. 8.TL42E+00

1.9015€+00 .~
2.0021E+00 -

" 8.905CE-01
4.3333E+00

w~=r-===--=r= MOLE FRACTIONS

5.1194E-02
B+4746E-01
5.1186E-02
1.4214E-04

3.0000€-05

3.6552E-05
. 4.9946E-02
5.6151E-07
2.8008E-2¢

f

, 6.5188E+03

4.5182€ 401

6.6384E401
1.6116E402
9.5395E400

1. 9661E ¢00

2,1191E+00

. 8.73156-01
_4.1000E+00

*1.0357€-01
T.4547E-01
‘1.0355E~01. .
9.3590E-05
5.4505€E-05

" 7.3274€-05

4.7185€6-02
4.6571E-06
T.6275€-21. .




XH2 .9)
i’ T MOVING SHOCK
P ..o . 4.5802E¢02
T ., 2.140vE+0L
RE3 o 1.1528E+01
H oL 7.7525E+01
A . 6481T7E+00
s . 1.8649€+00
I L. 89TLE+0D
GAME . 1.1449£+00
v L. 7363401
SPECIES  ===wo-oo-lfa-
£- 0 1.5329E-06
F 2T 3445328 -0)
R LT 145325E<04
r2. 00T 1.€59BE-03
[ . l.1579E-07
F24+" . 1.€403E-07_,
FE, . 5.2711E-02
HESs . d.1077€-24
HEEs J.4309E-50
Pl = 2.00E%C2 n/S0-M,
XH2 = ,9C ’
MOVING SHOCK
[ 5.0238E+02
T 2.56 70500
RHJTT 1.0371€+01
M LT I8.3887€+0%
A ' TT71.3106E400°
S 1. 3595k + 0
L . 1.9017E+00
LAME 1.1233¢k¢00
u B 1.7894540: °
SPECIES —————nll
£ 1.3i27€-03
[ 9.44355-21
04 "l.3126€-02
F2 0 T 6.3321€8-04
h- . 5.7252E-07
F2¢ ©6.7453E~07
rE ka 5.2585€-02
hbe 0 1.0640£-11
344 T 1.€361E-41

PL = 2.C0E+G2 N/SU-M,

TABLEI.

usl = 2. 40E004 N/SEC

X4E = .10

4,1502E+03
L 4.4364E+01
4. 5858E+CL
1.3777€+02
8.9208E+00
1.9393E+00
2.040CE+00
.. 8,79326-01
4.36C2E+00

'MULE FRACT LONS

6.8766E-02
841328E-01
6.875SE-22

1.04€2E-04 "

. 3.275CE-C5
$.09C7€-05
. %.901SE-02
1e14SLE-08
3.51626-23

SYANUING SHOCK REFLECTED SHOCK -

" 6.5529E+03
5.,0654E+01
S.9992E401

© 1.7238£402

. 9.7456E+00
2,006 9% +00

2.1649% 400 -

‘8.6951€-01
4.1243E+00

1.2252E-01
7.0859E-01
1.225C€E-0L
‘7.2935€-05
5.3602E~05
7.3551€-05
4.6184E~-02
7.0600E-06
" 3.2304E-20

US1 = 2.50E404 M/SEC.

XHE = .10

STANDING ShOCK

4.0502€E+03
4.5919E+01
4.2397€+01
V. 480SE+02
9.1287E+00
"1.9757E+00
2.0805E+00C
8.7231€E-01
4.3812E+0)

MULE FRACTIGNS

5.6863€-02"

7.78CHE<0L
3.6851E-02 -
3.9128E-05

_3.464CE-05
4.4271E-05

4. B80E4E-02

2.0594E-06

2.76188-22

REFLECTED SHOCK
" 6.2894E+03
5.1642E+01
5.5052€ +01
1.93856+02
9.9535E 400
2.0425E+00

.. 242123E+00
8.6718E-01

" 4. 14T6E+90

1.4128E-01

6.7208E-C1 -
1.41256-01
5,6556 E~05 "

5.2336E~05

" 7.3217E€-05 -
4.5192E-02
1.0204€-05

‘1.1694F~19

- Continued

oy 300N/ ind

PL = 2,00E¢02 N/SU=M,

XH2 = .90

o . 5J3949E¢02

4 .
T . 2.9104E+01 "~
RHO. . .. 9.T050£+00 .
H 7 9,0536E+01
A
S

.1.507LE+00

1.9297E400 ~ ',
Z . . '1.9100E+00, ~*
GAME |, '1.0138E400 .
Sane

1.848CE+OL

5,4030E-03

.. 9.3665E-01
'5.4028E-C3
‘1.8016E~-04
'1.56005-06

‘v . 1.T469€-06
FE . . 5.2357€-02°
HE+. . 5.5131E-10
hE++ B.8250E-36

Pl = 2.00E+02 N/SQ-M;’
XH2 = .90
: MUVING SHOCK
P, 5. 7946E+02
T 3.2004E+01
RHO L« 944045E+00
4, . 947485E¢01
A P 7.6365E+00
S 1.9574E+00
P 9252E+00
GAME |~ 9l4647E-01
U T 1.9116E+01
SPECIES" =deeiom——wan
L= ©", 1.3204E-02
B Tt T9.2154E-01
e t 1 .3204E-02
-2 " 1.0309E-Ce
h= L 2.9925E=06
Hee T 3.2254E-06
P W1962E-02
ne+ © ' 5.1028E-09
HE e 2.89885-32

MOVING ‘SHOCK

US1 = 2.60E+04 M/SEC

XHE = L10

_STANGING 'ShOCK
%.1093€+03’
| 4 T4TLESOL
4.0T46E+01
1.5923E+02.
" 9.3560E400
2.0095E400
. 2.1245E+00
. 8.6796E-01 "
%.4100E+00

-—~ MOLE FRACTIONS, -

1,0578E-01
"7.4124€-01
1.0576€-01
6.3859E-05

3.6727€-05_ ..

" 4.8066E-05
4.T067E-02

Vo, -3.4S13E-06,

1.8496E-21

XHE = .10

'STANDING ShOCK

,4.3075€+03 6.5209E403
'4.9050€+01 5.4404E +01
4. 0435E40L S5.1T14E+01 "’
1. T119€+02 2.1004E+02
9.6017€E+00 1.0448E+01
240423€40C 2711256 +00
2.1718E+00 ' 2.317TE+00
8.6544E-01 8.6574E-01
‘4.4582E400 442443E+00
MOLE FRACTIONS =-=--==-===w-
1.2525€=-01" ‘1.8035€-01
7.0332E-01" 5,96 04 E-01
1.2522€-01 1.8030E-01
. 5.2451E-05 ©*3.7452E-05
. 3.9044E~05 '5.2240E-05
7 5,2382€-05 7.6501E-05 -
4.6039E-02 . 4.3124€-02
5.6902E-06 ' - 2.1352€-05
"1.099CE-20" T 1.6673E-18

US1 = 2.70E+04 M/SEC "

REELECTED SHOCK
6+ 2905E+03
5.2954E 401

. 5J/26488E+01 "

7 1.9638E+02

 1.0188E +01

' 2.0783E400

| 2.2632E400 °
8.6599€-01
4. 1866E+00

'l «6060E-01
6.3449E-01
1.6056€E-01
"4.5574E-05
"5.1953€-05

REFLECTED SHOCK

77

"T.4269E-05
4.4l 7LE-02 °
1.4745E-05

4+3280E-19



Pl = 2

xH2

P
T
RRO
n
A
S
z

GAME
v

SPECIES

L
lad
he+
2
B2+
HE
HE +
E++

Pl
XHZ

2

nou

SPECIFS

£
b

e
n2
[
F2e
o3
ree
rEre

78

+00E+02 N/Su-M,

«90

MOV ING SHOCK
6.2244E+02
3.64315E+01
5.3195E +00
1.0474£+02
7,73675+¢00
1.9838€+00
1.9464E+00
9.0782€-01
1.9803E+01

2.3897E~02
9.0075€E-01
2.3897€E-02
1.0482E-95
4.3582E-06
+.80064E-0¢
2.1378E-02
2.2845E-08
ve48455-30

+UOE+02 N/SQU-M,
«9C

usi
XHE .10

STANDING S+OCK

4.61€5E4023 6.5198E+02
5.0668E401 5.5969€+01
4.0994E4+01 5,2034E+01
1.8406E+02 2.2485E+02
$.8651E+CO 1.0733E+01
2.074CE+00 2.1463E+00
2.2226E+00 2.3761E+00
8.6420€-01 8.6624E-01
4.5052E+00 4.2164E+400
MOLE FRACTIONS ~=-==-—===ua
1. 4524E~01 2.0047€-01
6.644CE-01 5.5686E-01
1.4522E-01 2.0041€-01
4,3850E-05 3.1051€-05
4.1424E-05" 5.2715€-05
5.7040E-05 7.9242€-05
%.4584E-02 4.2055E-02
9.0059E-06 3.0889E-05
© . 5.9368€-20 6.4511€E-18
usl 2.90E+04 M/SEC

XAE .10

TABLE 1. .- Continued _

2.80E+C4 M/SEC

REFLECTED SHOCK

MUVING SHGCK STANDING ShOCK REFLECTED SHOCK

6.6TdIE+02
3.6226540.
5.3498E 00
1.1229¢+402
7.9545€¢00
2.00955¢00
l.9718t+0v
8.358UE-0"
2.9518E£+01

3.6486E-02
3.1625E-01
3.6482E-02
5.3J86E-0°¢
5.7998E-J6

6.8U41E-78
3.4850E-28

4,994SE¢03
5.228€F+01
4, 1972E+01
"1.9763E+02
1.C139E+01
2.1054E+C0
2.2761E+00
8.638¢E£-01
4.5744E+00

MULE FRACTIONS

1.6532E-01-
6,2521E~0)
1.6529€£-01
2.6SE2E-05
4.3539€-05
6.155%E-95
4.39228-02
1.3813€E-05
2.8955€-19

7.4304E403
5. 76026401
5.2923E¢01
2.4060E +02
1.1035E401
2.1800E+00"
2.4374£+00
8.67326-01"
443951E400"

2.2059€-01
5.1770€~-01

2.2052E-01"
2.57H6E-05 "

5.2949E~05
8.1809F-0%5
4.0983E-02

4 ,4309€E-05""

2.4463E-17

P - 200 Nl_'mZ

Pl = 2.00E+02 N/SQ-M,
XHZ = .90

US1l = 2,00E+04 M/SEC

XHE = .10

MGVING SHOCK STANDING ShOCK REFLECTED SHOCK

E-
[3

he

r2
He
r2e-
FE
RE+
HE++ -

7.1551E+02
3.78725+01
9.4439E+00
1.20135+02
8.1309E+00
2.0249£+00
2.0005£400
8.7260E-01 -
2.1251E+01

5.0294E-02
. 9.4937E-01
5:0293€-02
4.2278E-05
L T.1761E-06

. 8.26L9E=06

4.998 75262 .
1.5879E=07

© T.6162€-27°

P1 = 2,00E+02 N/5Q-M,
XH2 = .¥0

5.4285€+03

- 5,3902E+01
4.3188€+01
2.1184E+02
1.0422E+01

. 2.1367E+00
.2.3319€+00
8.6416E-01
4.6511E+00

MOLE FRACTIONS

1.85326-01
5.8638E-01
1.8527€-01
3.1304E-05
4.5245€-05

6.57126-05..

4.2863E-02
2.0596E-05"
1.2781E-18

‘US1 = 2,20E+0
XHF =  L10

8.0239€+03
5.5284E+01
S.4110E+01
2.5716E+02
1.1351E+01

. 2.2138E+00
2.501 3E+00
8.68926-01
4.4901E ¢00

2.4051E-01
4.T894E-01
2.4042E-01
2.1348E-05
5.2722E-05
8.3797€-05
3.9916E-02
6.2915€-05
8.9248E-17

4 M/SEC

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

x

SPECIES -

E-

N

Fe’

2 .

-
H2¢

13

rEe

rEee

8. 1693F¢02

.- 4.00065E+01

9. 72T7E+00
1.36664E¢02

' 8.4932E+00,
T 2.04855E+00

2.0652E+00

L 8.5854€-0°
2.2750E+0!

~8.0011€-02
71.9151E-01
“8.0J99€-22
2.934NE-05
4.6393€-0¢
-l.1455E~-05
“.8622€6-22
5.67706-07
.3.1500E-25

6.4300E+03
5.7136E+01
4,5936E+01
2.4208E+402
1.1012€+01-
.2.1558E¢00
2.449SE+00
8.6630€-01
4.8229E+¢02

HO;& FRACTIONS

T2.2456E-01
€ .0955E-01
2.2445E-01
2.2343E-05
4.T127€-05
1.2246€-05
4.07756-02
4.2857€-05
1.9524E-17

. 9.4098E 403
6.2790E +01
5.6854E¢01
1 2.9260E¢02
1 1.2024E401 .
2.2820€+00
2.6359E+00
8. 7356E-01:
4.69%2E+00

2.7929€-01
4.0350€-01
2.7913£-01
1.4293€-05
5.0505E-05
8.5146E-05
3.7814€-02
1.2371€-04
1.0787€-1%



Pl 2

XH2 =

[
T
RHJ
H -
A
S
z

GAME
U

SPECIES

E_

H

he

k2

[

H2+

rE

hE+
FE++

Pl

=2
XH2 =

«00Z+02 N/SQ-M,
+90

USL = 3.40E+
XHE = .10

MOVING SHOCK STANOING SFOCK

9.2526E+02
4.3052E+01L
-1.0056E¢0!
‘145422402
-8.8599E+00
2.1364E+00
2.1372E+00°
-8.5312E-01
2.4255E+0L°

1.1104E-01
7,3106E-01
1.1104€-01
2.1625€-95
1.1658E-05
1.4296E-05

© 4.6T88E-02

1.4718E-06
2.7288E-23

LODEC02 N/SU~M,
.90

7.5632E¢02.
T6.0375E401°
4.8664E401
2.7433E402
1.1628E+01
2.2634E+00
2.5762E400
8.7002€~01
S.0176E+00

MOLE FRACTIONS

2.62CCE-0V
4.3713E201 .
2.6188E-01 "
1.5640E-05
4.66€65E-05
7.5552E-05
3.8764£-02
8.3222E-05
2.2859€-16

3.60E+
.10

usl
XHE

"o

MUVING 'SHOCK  STANDING SHOCK

-+ 1.0409E+403 " ¢

445205640
1,0393E+01
- 1.7288€+02
1912312€400
“2.1B79E+00
2,2155E+00
8.50865~01
2057746400 7

1.4244E-01
6.6994E=-01
1.4244E-01
1.6367€-95
1.3207€-05
1.67C2E-G5
4.5133E-02
3,181 9E-06
4.T270E=22

~8.824TE+03
6.3709€+01
"5.1220E+01
2,0874E+C2
1.2281€+01
2.3278E+CO
2.7043E+00
8.7534E-01
5.2362E400

MOLE FRACTIONS

2.9751€-01°
?.68C5E-01
2.9733€-01
1.0557€-05
4+3957E-05
T7.5255€-05

3.6822€-02

1.5556E-06
2.2840E-15

TABLE I. -Continued

C4 M/SEC

REFLECTED SHOCK
. 1.0995€ ¢+04
6.6692E+01
5.5543€E+01
3.3069€¢02
1.2749E+01
2.3511€+00
2.7771€E+00
8.8024E~01
449276E+00

3.1592€-01
3.3228€E-01
3.1565€E-01
9.1195€E-06
4.5811E-05
8.2143€-05
-3.5772E-02
2.,3739€E-04
1.1677€-14

06 M/SEC

REFLECTED SHOCK
1.2776E +04
7.0536E+01
6.1950E+01
3.7171E+02
1.3566E401
2,4212E+00
2.9243€ 400
8. 8959€~01
5.1958E +00

3.5036E-01
2.6546E-01
3.4987€-01
5.3958E-06
3.8948€E-05
7+4595E~05
3.3739€E-02
4.5665E-04
1.2383€-13

pl‘-ZOONI m2

2

o
P
"o

SPECIES |

E_

H

M+
k2
H=
HZe
HE
hE+
hEes

PlL = 2
XH2 =

-SPFCILES

€=
]
He |
H2 -
b=
H2e
HE
PE+
FE+e

«00E+02 N/SQ-M,

«90

MOV ING SHOCK
1.1634E+03
4.7212€+0L

* 1.0718€+01
1.9262€+02
9.6084E+00
2.2404E400
2.2991E+00
8.5054E-01
2.7293€+01

' 1.7363E-01
6,0921E-01
1.7362€-01
1.2504€-05
1.4271€-05
1,8604E~-05

. 4.3489E-02
0.1329€-06
5.3919€-21

.ODE#02 N/SQ-M,
.90

- MOVING SHOCK
1.2526€+03
4.9128E+01
1.1020E+01
2.13642E402
9.9935E+00
2.2937€+00
2.3876E+00
B.5143E-01
2.8811€+01

2.0424€E-01
5.4960E-01
2.0423€-01
7.5475E-00
L+4855E-05
1.9957€E-95
4.1872€-02
1.0951E-05
4.6372E-20

Usl = 3,80E+04 M/SEC

XHE = ,10

STANDING SHOCK
1.0190E+04
6. TL98E+01
5.3417E+01
3,4510E402
1.2975€+01
2.3928E400
2.8387€+00
8.8250E-01
5.4826E+00

MOLE FRACTIONS

2.3076E~01
3.0345€~01
3.3044€-01
6.7712E~06
3.9238E~-05

+ . T.1178€-05

3.4942€~02
2.8512€~04
2.0687E~14

REFLECTED SHOCK
1.4738E¢0%
7.5088E 401
6.3826E+01
4. 1561E+02
1.4437€+01
2.4920£+00
3.0751€+00
9.0265€~-01
5.5054E+00

3.8220E-01
2.0391E-01
. 3,8127€-01
2.8692E-06
3.0558E-05
6.2870E-05
3.1620E-02
8.9887E-04
1.3815E-12

US1 = 4.00E+04 M/SEC

XHE = .10

STANDING SKOCK
1.1665E404
7.0950€+01
5.5152€+0L
3.8330E+402
1.3724E+01
2.4582€400
2.975SE+00
8.9207€-01
5.7632E400

MOLE FRACTIONS

3.6160€E-01
2.436SE-01
3.6104€E-01
4.40454E-06
3.29681€E-05
6.3584E-05
3,3081€E-02
5.2257€E-04
1.820%E-13

REFLECTED SHOCK
1.6875£404
8.0468E+01
6.4993E+01
4. 62756402
1.5462E+01
2.5634E+00
3.2267€+00
9.2083¢-01
5.88126+00

4.1120E~01
-1.4841€-01
4.0932E-01
1.3063€-06
2.1584€-05
4.8080E~-05
2.9136E-02
1.8558E-03
1.7915€6-11

79



TABLE |. - Continued

p, = 20N/ n’
Pl = 2,005+¢02 N/SQ-M, US1 = 4.20E+04 M/SEC Pl = 2.00E+02 N/SQ-M, USLl = &4,.E60E+04 M/SEC
Xk2 = .90 i XHE = .10 XH2 = .90 XHE = .10
MOV ING SHOCK - STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P c1e4284E+0? . . 1.3170€+04 1.6188E +04 P 1.7195€¢03 1.6339E+04 2.438BE+04
RS . 5.09956¢01 - - T.5105E+01 . - B.T7134E+01 T - 5.4708E+01 8.5481E+01 1.0698E¢02
RHO ~ - 1.1292E+¢0! 5.6317€+01 . 645290E+01 HHO 1.1736E¢01 5.6624E+01 6.3016E+01
H o, © . 2.3528E¢02 4.2352E+402 5.1339E+402 H 2.8220€E+02 5.0899E+02 6.2T63E+02
A A T1.0389F¢01 . . - .1.6547E4CL 1.6662E+01 A .- 1+1219E+401 1.6492€+01 1.9854E+01
S L. 2.3480E+00 2.5234E+00 . 2.6346E+00 b 2.4589E+Q0 2.6510E+00 2.7743E+00
I © T 2.4805€400 3.1136E¢00° 2,3729€E+00 4 2.678LlE+CO 3.375€€E4Q0 3.6175E+00
GAME - 8.5322€-01 . 9.0488E-01 9. 4460E-01 GAME 8.5903€-01 9.4261E-01 1.0185E+00
u - 3.0324£¢01 - 6.C872€+90 6.3365E+00 u 3.3333e+01 6.9184E+00 T.6250F +Q0
SPECIES ' ~==e—r=———=- MOLE' FRACTIONS -----=- ————— SPECIES  -=———m—w—=o—- MOLE FRACTIONS ——-——=—r—=—x
-, - "7 2.3404E-01 3.89¢€3E~01 4,3671E-01 E- 2.9057€-01 4.3716€E-01 4.7478BE-01
[ IR _4.9158€E-01 - 1.8914€-01 . 1.0092€-01 [} +3.8154E-01 9.9727E-02 3.8356E-02
ke . o7 2.3402E-01 3.8883€-01 - 4.3267E-01 He © 2.9052E-01 4e3344E-01 4.5921E-01
b2, - T.2338E-26. | 2.203SE-06 4.8167E-07 hZ 3.9593E-26 4.3740E-07 3.0349€E-08
H- Lt 1,.49785-05 . ¢ 2.5814E-05 . 1.3331E-05 H= > 1.3964E-35 1.2036E-05 3.3164E-06
HZ ¢ ST 2,07358-05 . 5.3117€-05 3.2412€-05 h2+. 2.0553E-05 2.8656E-05 9.3726€E-06
RES . T4.0296E-02° . .-3.1142€-02 2.5621E-02 hE ° AN 3.7291E-02 2.5922E-02 1.2078€-02
HE+ .. . 1.8557E-25 9. T474E~04 .+ 4.0273€-03 . HE + 4.8551£-05 3.7026E-03 . 1.5566€E-02
hEer | 3,2603E-19 ' 1.6552€6-12 . . 2.9030E-10 hE ¢+ 1.1190€-17 1.8710€E-10 1.1958E-07
Pl = 2.005+02 N/S4-M, US1 = 4.40E+06 M/SEC Pl = 2.00£402 N/S5SQ-M, USL = 4.80E+04 M/SEC
XHZ = .90 . ) XHE = .10 ) AH2 = .90 XHE = .10
MOV ING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P, “1.5707£405 1l.4742E+04 2.1683E+04 P 1.8746E+03 1. 7925E+04 2.7332E+04
T < ..5.286455¢01 .. T1.9870E+01 9.5673E¢01 T © 5.6614E+401 9.23C5E+01 1.2295E+02
RHO . 1.1522£¢01 B 5.6819E+01 6.4654E+01 RHY 1.1902E+01 5.5631E+01 6.0088E+01
k . 2.5821£+02 . 4.6542E402 5.6799E+402 H 3.0724E4+02 5.5411€E+02 6.9350E+02
A+ 1.0796E+01 1.5466E+01 . 1.8067E+01L A 1.1660E¢01 1.7645E¢01 2.2306E+01
S, . - 2.4031£+00 2.588CE+0Q0 2.7051E+0C S 2.51555¢0)0 2.T130E+00 2.8415E+00
z. 2.5774£400 T . 3.2487€+00 3.5054E+00 4 2.7821E+00 3.4908E+00 3.699TE+00
GAME - .8.55756-0' -, 9.2180€-0! - 9.1328£-01 GAME 8.6312E-01 9.6629€-01 1.0939€ +00
[V 3.1832¢+01 €,4674E+C0 6.8963E+00 u 3.4827€+01 T7.4570E+00 8.5834E+00
SPECIES  ====- Eahad e MOLE FRACTIONS ===--==-c-—-- SPECIES  —==-mc=mwem- MOLE FRACTIONS ~---=-==-—e--
E- 2.6286E-01 - “.1520€E-01 - 4.5800E-01 €= 3.1709E-01 4.5512£-01 4.8644E~01
WL -443569E-01 . | 1.40€6€-01 6.4052E-02 H . 3,2993E-C1 6.7126E-02 2,.1728E-02
e L. . 2,6282E-21 4.1330€-01 - 4.4940E-01 he L 3.1791E-01 4.4848E-01 4.6679E~01
w2 T, -5.4049E-C6 -, 1.0582E-06 1.3857€E-07 H2 2.8246E-C6 - 1.5086E-0Q7 4.T7232E-09
b= - la4667E-I5 . 1.8524E-05 ~T.1070E-06 H- 1.2915€-25 6.9945E-06 1.4119E-06
b2¢ - 2.N0932E-35 . %4.0902E-05 , . . 1.8863E-05 h2e . 1.9626E-05 1.7917E-05 3.8640€-06
RE . . %, T.3.8768E-02 ¢ 2.89C5€E-02 | -1.9936€-02 HE 3.5867€-02 2.1605E~-02 5.3863E-03
HEe - - © 3.035%E-05 <. 1,87€4€-03 8.59158-03 REv T.6T61E-05 T.23778-03 2.1641E-02
HE+¢ -2.0032E~18 . 1.657SE-11 - 5.6934E~-0S HE++ 5.9059E-17 2.3904E-09 2.6327E-06
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Pl
XH2

SPECIES

E_
H
¥
H2
k-
H2+
RE/
HE +
HE++

Pl
XH2

SPECTES

i~
b
[x34
v,
o
h2+
HE
HE+
HE ¢4

«90

2.00E402 N/SU~M,

MOVING SHOCK
2.03595+402
5.8596F+01

- 1.2027€+01
3.3334E+02
1.2123E+0)
2.5725€+00
2.8888E+00
8.682iE-01
3.6312€5¢C1

© 3.
1 2.
<3

1
1
1

-9C

4231E-01"
8086E-01
4218E-C1

.94T5E-06 " -
(1579E-05
«B192E-)5 .
3.
I.
3.

4495E-02
2113E-04
0473E-~16

2.00E402 N/SQ<M,

MOVING SHOCK
2.2035F4032
6.07065+01

©.1.2107€+01
3,6050c+02
1.2616E+01

- 2.6301E+00 .
2.9940E+00
BeT661E-0L
3.779L64+0:

3,
2.
3.
L.
L0015E<05
+6302E-05
3.

1.

1.

1
1

662 6E~01
3430E-931
66J6E-01
2822E-C6

31638-02
9309E-04
5953E-15

XHE = .10

SIANDING SHOCK
1.9472E+04
"1.0048E+02
5.4014E+01
6.0062E+02
1.8951E+01
2.7720E+00
3.5876E400
9.9628E-01
8.G921E+00

MOLE FRACTICNS

4.7041€-01
4,3909E-02
4.STISE-01
4.5055E-08
3,7522€-06
* 1.0294E-05
1.5258E-02
1.2616E-02
2.934SE-08

usl =
XHE = L10

STANDING SHCCK
2.0920E+04
1.1050E+02
5.1667E+01

© 6.4832E+02
2.0564E+01
2.8289€E+0C
3.6642E¢00
-1.0444E400
8.876€6E+00

MOLE FRACTIONS

4.8147E-01
2.8112€E-02
4.6312E-01
1.1583€E-08
1.8956E-06
5.37€9E-06
B8.94C6E~03
1.83506-02
3.28¢7€-07

TABLE 1.

US1l = S.COE+04 M/SEC

REFLECTED SHOCK
- 3.0546E+04
1.4491E¢02
S.62T9E+01
T.6690E402
| 2.4964E+01
2.904TE+00
3,7454E+00
1.14826+00
9.83196+C0

4.9272E-01
1.2306E-02
4.6828E-01

5.9682€-10"

6.6415E-07
1.4207E-06
2.3143E-03

* 2.4332E-02

5.2759E-05

5.20E404 M/SEC

REFLECTED SHOCK
3.3959E+0¢
‘1o TL15E+02
5.2640E¢01
8.4676E +02
"2.T7148E+01
2.5634€E +00
3.7692E+00
1.1624F£ 400
1.1266€+01

4,9592€-0)
T.5861E-03
4.6996E-01
8.9115€~11
3.9714E-07
5.6394E-07
1.2414E-02
2.4620€E-02
“6.6882E~04

' - Continued

pl-200NIri12

Pl = 2.00E¢02 N/S4-M,

XHZ =

SPECIES

E-
N
He' -
H2
"-
H2¢ '
HE -
HE+ ~
HE+s

Pl = 2.
XHZ2 =

- S
PN

CCNLNDPIX~T

H2+ "~

HE+e

~ MOVING SHOCK

«90

2.3765E403
6. 2995E+01
“1.2137E¢01
3.8869E¢02
1. 3148E +01
2.6878E+00
3.1083E+00
8.8280€-01
3.9250€+01

3.8875E-01
-1,9063€-01
3.88436-01
7.9584E-07
"8.3019E-06 .
1:4041E-05
3.1858E-02
3.1405E~04
8.7627E~15

03(002 N/SQ-H.
«%0

2.5552E+03

¢ 6.5554E¢01

1.2110€+01
“.1793E402
1.3731E+01
2.7454€400
3,2186E+00
8.9356€-01
4. 0696E+01

4.0970€6-01 -
1,5005€-01 -
4,091 6€-01 -
%.5611E-07
6.52506-06
1.1514E-08
3,0560E-02 -
5.2896E-04
5.2978E-14

US1 = 5.40E+04 M/SEC

XHE = ,10

. 2.2216E404
© 1.2279E¢02
4. 8682E401
6.967TE402
| 2.2634E401

© 2. 8795€+00
3, T164E+00
1.1029E400"
9.8126E+00

MOLE FRACT 1ONS

‘4.8875E=01
1.7913€-02
[ 4,6642E-01
| 2463C2E-09
'9.537T1E-07

'4.5833E03
2.2321€-02
3,26356-06

2.6052E~06 -

; MOVING" SHDCK STANDING SHOCK REFLECTED SHOCK

3.7220E+04
1.9522E402
5.0313€ +01
9.2578€ +02
2.84226 401
3.0121€+00
3.7894E400 °
1.0919E +00
1.24506401

© 4,9861E-01
 5.4546E-03
4.6955E-01
2,3239€-11
2.9296E-07
2.9420E-07
7.8037E-04
2.21626-02°
3.,4464E~03

US1l = 5.60E404 M/SEC

XHE = .10

_STANDING SHOCK

"243336E404
1.3777E402
4.5L92E+01 -
7.45689€¢02 '
2.4304E+01
2.9287€E+00
3.7481€+400
1.144CE+0OC
1.0893E+01

f

REFLECTED SHOCK
4.027TE+04
2.1620€+02 -
4.8828E+01 .
-1.0039€+03
2.9588E+01
3.0549E+00
3.8153€+00
1.0613E+00
1.3404E¢01

MOLE FRACTIONS w=mm=m=leemc’ |

© "4.9307€-01

2 1.15206-02 "
" 4.6872E-01

5.5156E=10 :
'S.1143€6-07 -

‘e’ 1:142057€-06

2.3589E~03
2.4253E~-02
2,8591E-05

“5,0201E-01
©.3328€-03 -
4.6T45E<01
'9,0250€-12
2.3933E-07
1.8639E~-07
4.7322E-0%
1.69136-02
8.68237E-03
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TABLE |. - Continued

2
P 200N/ m
Pl = 2,00E¢02 N/SU~M» USL = 5.80E+04 M/SEC Pl = 2.00E¢02 N/SQ-M, US1l = 6,20E+04 M/SEC

XH2 = .90 XHE = L10 XH2 = .90 XHE = .10

MOV ING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 2.7390€+03 2.4273E+Co 4.3121E+04 P 3.1192E+03 2.5659E+04 4.08120E ¢+04
T 6.,8510E¢01 1.5361E+02 2.3666E¢02 T 1.6387E+01 1.8560€¢02 2.8517€402
RHU 1. 2017€+01 4.1963E401 4.76412€E+01 RKO 1.1588E+01 3.64T71€+01 4.3489E4+01
.} 4.4820E+02 1.956¢€E+02 1.0831E+03 ] 5.1174E+02 8.9803€+02 1.2532E+03
A 1.4386E+C1 | 2.5845E+01 3.1209E+01 A 1.5981E+0L - 2.7819€+01 3.5559E+01
s 2.8026E+00 2.9725E+00 3.0955E +00 S 2.9140E+00 .3.0526E400 3.1735E+00-
- 31.32695+00 3.T655E+400 3.8430€+00 z 3.5237€+00 - 3.7907E+00 3.68801E+00
GAME $.0794€E-0: 1. 1548E+00 1.0709€+00 GAME 9.4877E-01 » 1.100CE+Q0 1.1427E+00
U 4.2120€+01 1.2049E+01 1.6273E+01 v 4.4875E+01 1.4239E+01 1.6292E+01
SFECIES F - < MOLE FRACTIONS ==-—=-cmeceaa SPECIES  ~-=--c=e-wo- MOLE FRACTIONS -=—-=ow= -
£E- 4.2891€-01 4.9542E-01 5.0560E-01 E- ©.6080E-01 4.9877E-01 5.1032€-01
H 1.1305€-0 7.9219£-03 3,5610€-03 [ . 5.3583£-02 4.4219€E-03 2.3494E-03
He 4.,2797E-01 %4.7C10E-01 4.6482€E-01 He 4.5723E-01 4.7043E-01 . 4.6155E-01 .
H2 2.3464E~07 1.3582€-10 4,0804E-12 . H2 3.9116E-08 1.41C0E-11 8.2307€~-13
b= 4.7365€-00 3.2088E-07 1.9968E-07 = 1.9330€-06 1.6819€E-07 1.2642€-07
H2+ 3.86Y8E-06 6.0025€-07 1.2683E~07 H2+ 4.0363E-06 1.9237€E-07 .5.7711€-08
hE 2.9120e-02 1.4155€6-03 2.4860E~04, HE 2.48U04E-02 6.6225E-04 4.0352€-0%
hE+ . 9.3799E-04 2.6962E-02 1.0765€6-02 HE+ 3.5745E-03 2.3090E-02 2.6959E-03
HE ¢+ 3,7314E-12 T.7827E-04 1.5008€-02 . HE ¢+ 3,63183E-11 2.62176E-03 2.3036€-02

Pl = 2.)0E+02 N/SQ-M, USL = 6.008¢04 M/SEC PL = 2.,00E+02 N/SQ-M, USl = 6.40E+04 M/SEC

XH2 = .90 XHE = .19 Xk2 = .90 XHE = .10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SFOCK REFLECTED SHOCK
P 2.9272£+¢03 2.5024E+04 4.5718E 04 P 3.3146E+03 2.6141E+04 5.0192E ¢04
T 1.2087E+01L 1.7008E+02 2.5924£¢02 T " 8.1658E+01 2.0032€E+02 3.1519€+02
RH.J 1.1835E+01 3.894¢LE+01 4.5619E+01 RHY 1.1263E¢01 3.4270E+01 4. 0959E+01
H L 4. T96TE+D2 8.4629E+02 1.1658E+03 [T 5.464982¢02 9.5100E¢02 1.3648E4+03
A 1,5143€+02 2,7038E+01 3.3332E¢01 A I.6885E+01 2.8512€+01 3,1765E +01
S 2.8597€+00 3.C142E+07° 3.1351E+00 S 2.9671F+00 3.0907€+00 3,2126E+00
z 2.4312E+00 3.771SE+CO 3,8658E+¢00 L 3.6039€E+00 3.808CE+CO . 3,8879€+00
GAME 9.2706E-01 1.1378€+00 1.1066€+00 GAME . 9.6883€E-01 1.0657E+00 1.1639€+00
u 4.35165+01 1.3187€+C1 1.5216E+01 v . 4.6197E¢0) 1.5187E+01 1. T486E+01
SPECIES  ~mmmm=m———mm MOLE FRACTIONS —=-—cc-o-ee—a SPECIES  ==m=-===--eo MOLE FRACTIONS ——-—-c-moe—-o
£~ C4.4627E-0} 4.9708€~01 5.0851€E-01 E- 4,7280€-01 5.0104E-01 5.1131€-01
h 8.0103E-C2 5.7327E-03 2.9121€-03 [ 3.3794E-02 3.5508€E-03 1.8629€-03 .
e 4.4448E-01 4.T7072E-01. 4.62716-01 he 4.6565E-01 . 6914E~01 4,6111€-01
he 1.C3«lE~C7 3.8962€E-11 1.8550€-12 2 1.2483E-08 5,9781E-12 3.5343€-13
H- 3.1917€-06 2.2251E-07 1.62R2E-07 H- 1.0540E-06 1.3275e-07 9.4176E-08
H2¢ 6.2516E-006 3.2058E-07 8.6188E-08 n2e 2.30635E-06 1.24346€-07 3.7859€-08
KE 2,7354E~02 9.4220E-04 1.0785E-04 hE 2.0599€E-02 ©.5152€-04 1.3885€6-05
HE ¢ 1.7d97E-03 2.4700¢-02 5.7205E-01 HE + 7.1487£-023 1.9719€E~02 1.2171€-03
HE ¢ 3.3369E-12 8.2771E-04 2.0040E-02 HEes+ 4.6396E-10 6.0906€-03 2.4490E~02
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PL = 2
XH2 =

SPECIES

£-

H

ne
H2
[
t2¢
HE
HE+
HE++

PL = 2
XH2 =

MWVPIXND

GAME

SPECIES

t-
]
H+
H2
H-
K2+
hE
HE +
HE +¢

« 203402 N/SQ-M,
«90

MOVING SHOCK
3.5134E+03
8.7861E+01
1.0856E+01

© 5.7920E¢02
L. 7878E+01
3.0179€+00
2.6700E+0C
9.91265-01
4.74855+01

4.0229E-01
2.0816E-02
%.6964E-01
3.6089E-09
5.3941E-07
1.3010€-~0Q6
1.4593£-02
1.2655E~02
5.6234E-09

«00E+02 N/SQ-M,
.GC

MOVING SHOCK
2.7145E+03
S.5264E+0)
1.0476E+01

" 6,1435E402
1.9138E+01
3.0661E+00
3.7220E+00
1.0330E+00
4.8726E+¢01

4.8952€-01
1.2647E-02
4,T096E-01
9.4617E-10
2.6104E-07
6.7661E-07
8.3037€-C3
1.8563€-02
6.0483€-98

TABLE I. - Continued

USL = 6.60E+04 M/SEC

XHE = ,10

STANDING SHCCK
2,6595E+04
2.1450E+02

- 3.2381E¢01
1.0059E+03
2.9428E+01
3.1279E+CO
3.8289E+00
1.0544E400
1.5951E+01

MOLE FRACTIONS

5.C377€-C1
2.9378E-03
4.6717e-01
2.8581€-12
1.0804E-07

8.53C5€~08 .

2.8592€-04
1.50€1E-02
1.9771E~02

uUsl =
XHE = L10

STANDING SHOCK
"2.683TE+04
2.2811E+02
3,0567E+01
1.0612E+03
3.05928+01
3.1629£+400
3.8485E+00
1.0659E+00
1.6707E+01

MOLE FRACTIONS

5.0626E-01
2.4728E-03
4.6516€-01
1.4773E-12
8.8683E~-08
6.06606-08
1.6TESE-04
1.0457€-02
1.5357€-02

REFLECTED SHOCK

5.1949E +04
T 3.4631E+02
3.8545€+01
1.4387E+03
3.5T49€ +01
3.2485E+00
3.89185+00
1.1723E+00
1.8686E+01

5.1179€-01
1.4949E-03
4.6102€E-01
1.6277E-13
6.9966€E-08
2.5663E~08

5.18226-06

6.0371E-04
2.5086E-02

6.80E+04 M/SEC

REFLECTED SHOCK
503220 +04
3.7763E+02
3.6192E+01
1.5329E +03
©.1577€ 401
3.2831E+00
3.8939E+00
1.1755€+00
1.9826E401

5.1206E-01
1.2149€-03
4,6104E-01
8.0242E-14
5.2048€-08

1.7932E~08

2.1401E-06
3.3440E~04
2.5344E-02

% ;ZOONImz

PL = 2.00E¢02 N/SQ-M, USLl = 7.00E+04 M/SEC
AM2 = .90 XHE = L10
: MOVING SHOCK STANODING SHOCK REFLECTED SKOCK
P 3.9165€+03 2.6774E+04 5.3831E¢04
¥ 1.0447E+02 2,4281€E+02 4.0993E+02
RHU $.977TE+00 2.8521E+01° 3.3712E+01
H 6.50385+402 ‘1. 1166E+03 1.6276E+03
A 2.0TL8E+OL 3.2031E+01 4.3351E+01
S 3.1111€+00 3.1986E400 3.3174E+00
2 3.7573€¢00 3.8662E+00 3.8954E+00
GAME 1.0936E+00 1.092G5E+00 1.176SE+00
U 4.9909E+01 1.7464E+01 2.0942E+01
SPECIES  —=ev—eoee—e- MOLE FRACTIONS —~==eocecae-
€= 4.94326-01 5.0857€-01 5.1224E-01
K 7.5559E~-03 2.0594€-03 9.8856E-04
He 4.7151E-01 4.6351€E-01 4.6110€E-01
H2 2.1656E-10 | T.4555E-13 4.0577E-14
h- 1.1870€-07 7.0759€-08 3.8187€-08
h2s 3.2719£-07. 4.2358E-08 1.2620E-08
HE 3. 8014E-03 " 8.6885E-05 9.36TLE~-07
HE+ 2.2813E-02 | 6.4924E-03 2.0011€E-04
HE++ 6.1516E-07 1.9284E-02 2.5471E-02
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Pl =-5.00E¢C2 N/SU=My
XH2 =. .90 .

. MOVING SHOCK®
P PT101614E405 "
7. 7 2.934HE«00.
RHY® " '3,950¢E400."
" v 3.0049€+00
A © 11.T084E+00 - -
S - 1.0562E+00°
TN 1.0000E+00"
GAME 9.9311€-01
u 2.3615E4C)°
SPECIES ‘mm==-—we- -—

£~ “TW1399E-62"
oo 3.6304E-10
He 3.1865€-20
K2 9.0000€-01"
Mot *1.4636€-7C
L 1 3.4576€-20" °
ME T 1.C090E-01- -7 -
HE+" * 5.2356E-7&" "
HE+e - ‘3. Lt
Pl = 5.00E¢02 N/SU=-d,
XH2 = .90
' MOVING SHOCK
P <. -148291E+01
LI 4.0445E+00
KHO .7 4. 5218E+0)
H o~ 441831 E+00
[ " 1.99065400
s ©1.2899£409
z 1.000GE + 0%
GAME _  9.7946E~0"
[V *3.00565+00
SPECIES - ————===om—e=
£~ T.7122€-41
H T B,4981E-07"
e o 5.2859€-20
H2 9,0000E~01
= 1.3328E-46
hn2e " P 1.35826-20
KE .7 1,0000€E-01
HE + 1,6205€-59
J.

HE++

USl = 4, COEOC’"HISEC

XHE = .19

TABLE I

*STANDING ShCCK REFLECYED SHOCK

2.4318€+01

- 3.6689€E+00 . -

6. 6291E400
3. TT80E+00
"1.9006E+CO

. 1.0601E+00
'1.0000€+00

T 9,8452€-01
1.4NT4E+00 -

© 6.0900E-43
v 4.597Q€-08

4,5262E-20 -

9.0000E~01},

1.0000E-01"
T.16276-61

RS, )

N 9. T476E~49 "~
T+ 2.1179€-20

5.6470E+01
5+1955€+00
1.1446E+01

"5.4621€E+00 - -
T242370E+00
.1.Q0778E+00
1.0000E+00 -

9.6316E-01
1:2491E+00

MOLE “FRACTIONS =—-—--——=-u

9.1950E~27
- 6.0864E~05
- 5.6642€~20
8.9994E~01

T 4.9045E~31"
© 9.T967E~21

9.9997€~02
1.65%92E~52
0.

Usl = 5,COE+03- HISEC

XHE = .10

STANDlNG SFOCK REFLECTED SHOCK

4.8648E+01 -
5.4055E400
8.9974E+00
5. T93GE+00
2.2774E+00
1.0944E +00
1.000LE+0C

T T 9.593GE-01

1.5476€E+00

MOLE" FRACTIONS
Lt 2.15C05€=24

‘3,3776E-04
5.8468E-20
8.9S87E-01

1T 1.3484€-28

7.97C9€-21

‘'9.9993€-02
3.47756-50
2.

1.0643€+02
7.2425€+00
1.4649€ +01"

- 8403J1E +00

2.5606€E +00
1.115Qe+00

‘L« 0031E+00

9.0245€-01 .
1.3797€¢00

1.7151€-16

- 6.,2659€-03
" 1.5809E-16

8,9404€-01
1.0927E-19
© 1.3596E-17
9.9687€-02
3.7549E-60
0.

US1 = ¢.00E+03 M/SEC

XHE = .10

STANDING SHOCK

8.4417E+0L 1.6572E+402
7.2958E+00 8.T7692E+00
1.1526E+01 1.8475E+01
- 8.1341E+00 1.0981E +01
© 2.5613E+00 2.T7472€E+00
1.1282€E+00 1.1511E+00
*1.0039E+00 1.02286E+00
8.95T74E-01 . B.4165E-01
* 1le63€4E+00 1.4036E+00
MOLE FRACTIONS ==ve--co—cae-
2.8142E-16 2.5009€-13
7.T081E-03 4.4291€-02"
2.6200€-16 2.345TE-13
8.9268E-01 © 8.5792€-01
1.6770E-19 . 5.3877E-16
1.9655€-17 1.6064E-14
9.96156-02 9.7T85E~-02
8.3791E-40 2. 16135-33
0. 0.

STANDING SHOCK

MOLE FRACTIONS

- Continued
. 2
p - 500 N/ m
Pl = $5,00E+0Z N/SQ-M,
XH2 =, .
e novaG SHOCK
(4 2.6553E+01
T 5.3372E+00
RHO -~ 4.9749E+00D -
H © 5,6253E+00
Iy 2.2635€+00 -
S 1.1205E+00
2z . 1.3001£+00
GAME 9.5991E-01
u 3,7999E¢00
SPECIES  =—---—m=me——n
[ 9.20256-24
H 1.4134E-04
He 6,0090E~20
h2 8.9987E-01
h- 5.0976E-28
HZe - 6.3367E-21
HE 3.9993E-02
HE ¢ 3.0790E-51
HE++ 0.
PL = 5.00E+02 N/SU-H,
XHZ =. .90
novnns SHOCK .
P 3.6499E+01
LI 6. T162E+00 ~
RHO 5.4236E+00
M, "1.3372E+400
& T 2.64793E+400
S, 1.1499E+00
I3 " 1.0020E+00
GAME 9.1341E-01
[V ‘4, 52485400
SPECIES  ===-m--o-o--
€= 9.9577E~18 .
[ . 3.9964E<03
He ., 7 9.4200£-18
H2 8.9620E-01"
H= . 1.8971E-21
HZ+ 6.0590E+19
HE 9.98CIE-02
HE+ 3,5270E-42
hE++ Y.

REFLECTED SHOCK

USL = 7.00E403 M/SEC

XHE = .10

1.3814E¢02
8.7886E400
1.533CE+01
1.1160€+01
2. T4T€€E+CO
1.1631€+00
1.0255€+00
8.3770E-01
1.5972€+00

2.8012E-13

©.9648E-02 .

2.6381€-13
8.5283E-01
5.2081E-16

1.6829E-14

'9.7518€6-02
2.3088E-33
J.

REFLECTED SHOCK
‘2.41T72E+02
9.8539E+00
2.3157E+01
1.4380E+01
2.9308E+00
‘1.1895€E+00
1.0593E+00
8.2300£-01
'1.3862E +00

1.0198€~11
1.1187E-01
9.6256E-12
T<9372E-01
4.17T71E~14
6.1440E-13
S.440TE-02
. 6.9050E-30
0.



Pl
XHC

5

SPECIES

H
e

h2

F-

H2+

HE

HE + .

HE++

Pl S

XH2 =

SPECIES

F-,
e
R+
HZ
o
HZ+
HE
HE ¢
HEs+

«00E+02 N/SU-M,

.90

TABLE 1. - Continued

USl = 8.00E+03 M/SEC

XHE = ,10

MOVING SHOCK STANOING SFOCK REFLECTED SHOCK

4. 89486E401
T.8766E+00
6.0T80E+07)
9.3360S+02
2.6091E+OC
1.1790E+00
1.0129E+CO
8.5330€-01
5.2962E+00

8.8)34E-15
2.5398E~-02
d.3%84E-15
8.7587E-01
5.4531E-18
4.104€E~-1¢
9.8720%-02
1.1243E-36
d.

<0QE+02 M/ SQU-M,
.99

2.1917E+02
9.9128E+00
2.0745E+01
1.4808E+01
2.9447E+00
1.2011E+00
1.0656E+00
8.208¢6E-01
1.5483E+00

MOLE FRACTIONS

1.3482€-11-
1.2310£-01
1.2777E-11
7.8306£~-01

5.2d40E-14 .-

7.5865E~-13
9.3845€E-02
1.22¢€1€E-25
0.

uslt =
XHE = L10

MOVING SHOCK STANDING SFOCK

6.25342¢01
8.7285E+00
6.9212E+00
1.1€17E+01
2.7308E+00
1.2095E+00
1.0351%+00
8.2527€-0L
6,1004E+00

4.284T7E-13
6. T741E-22
4.1175€-13
4,3505E~-01
5.4678E-1¢6
1.72¢2€~14
9.6613€-02
1.9091€E-32
Jd.

3.354GE402
1.0873£401
2.7556E+01
1.9055€401
3.1562E400
1.2425E+00
1.1197€+00
" '8.1832€-01
1.5309E400

MOLE FRACTIONS

1.6517E~10

Z2+1313E-01
1.56SCE~10
£.9656E-01
1.0642€-12
9.34C3E-12
8.9314E-02
3.,4004E-27
0.

3.5257E+02
1.0797E+01
2.G411E+01
1.8439E+01
3.1336E+00
1.2315E+00
1.1104E+00
8.1911E-01
1.3808E+00

1.2592€-10

1.9880E~01
1.1918€-10
T.1114E-01
8.1262€E-13
7.5482€E~12
9.0060€E-02
T.5496E~28
0.

9.00E+Q03 M/SEC

REFLECTED SHOCK
5.1039E402
1. 1696E +01
3.7154E+01
2.3191€+01
 3.3580E+00
1.277SE+00
1.1744€+00
8.2092€-01
1.3971E+00

9.4066E-10,
2.9704E-01

8.9394E-1C
6.1781E-01

8.8113E-12
5.5529E-11
8.5148E-02
1.8059E-25
0.

b, * 500N/ m?

Pl
XH2

5

+00E¢02 N/SQ-M,
.90C

- MOV ING' SHOCK

I
=l

CoNVWPIDHD
>
z .
m

SPECILES

£
k.
TN
r2
H-
H2+
nE
HE'+
rE++

Pl
XH2

~VLe T P~ D

GAME

SPECIES

[ 3]
n-
He
g
b=
H2e
HE
hE+
HE ++

T.8492E+01 -
9.3952E+00
T7.8379E+00
1.4170€+01
2.8572E+00
1.2422€+00
1.0660E+00
8.1515€-00 ..
6.9142E+00.

4.6043E-12
1.2377€-01
4.4358E-12
7.8242E~-01
B.6412€E-15

©.USL = 1.00E+04 M/SEC
XHE -

.1

STANDING SNOC& REFLECTED SHOCK

CL.TT1E-13 -

9.3811E-02
4.5415€-32 -
Y.

S.U0E+02 N/SQ-M,

.90

" MOVING SHOCK

5.6165E+01
9.9637E+00
8. 7460€ +00
1.6986E+0}
2.9873E+00
1.27T1E+00 .
1.103654+00
641159E-01
7.7L92E+00

2.7514E-11 -

T 1.8775E-01

. 2.6573E-11.
7.2164E-01

 T.0047E-1% °
1.01026-12
9.0613E-02 |
1.0234E-29,

. d.

4.9048E+02 . T.1811E+02
1.1757E+01} 1.25T75E+0) .
3.5208E+01 - 4.5683E+01
. 243861E+01 2.8580€+01
- 3.3816E+00 3.6028E+00
1.2886E+00 . 1.3273E£+00
. 1.1850E+00 . 1.2499€+00
8. 2084E-01 8.2584E-01
1.5406E+00 . 1.42864E+00
MOLE FRACTIONS —<--———==e—
1.1026E-09- .. - 4.8574E-09
3.1219€-01 3.9985E-01.
1.045€€E~-09 4.6350€E-09
6.0342€-01 5.2015€-01.
L.0Ll49E-11 6.0350E-11
6.2962E~11 | 2.8278E-10
8.4390E-02 8.0008E-02
2,1931E-25 8.5586€-24
3.9437€-91 1.2511€~85

STA

USY = L.10E+04 M/SEC

XHE = .10

ND ING SKOCK
6.8344E+02
1.2604E+01-

. 4.3044E+01-

2.9170€¢01
3,621 2E+00
1.3375€+00-
1.2597€+00
8. 2588E-01

.1.5705€¢00 .

MOLE FRACTIONS

5.2817E-09
4.1223E-01
5.0481E-09

5.0829€E-01

b6.3675E-11
2.9727€-10
7.9384E-02

" 9,0815€-24

1.2536€E-85

REFL

ECTED SHOCK
9.7502E+402
1.3460€+01-
5.4230E+01

T 3.4578E+01.

3.8697E+00
1.3805€+00
1.3356E+400

. B.3299E-01

1.4823E+00

2.0074E-08
5.0255E-01
1.9251E-08
4.2258E-01
3,0802E-10
1.1309E-09,
7.4872E-02
2.4350€-22
4.7719€-80

85




PL
XH2

5

I
=]

CONULPIX~4D

PL = 5
XHZ2 =

86

.00E+02 N/SQ-M,
«90

TABLE 1. - Continued-

US1l = 1.20€E+04 M/SEC
= ¢

XHE

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.1556E+02
1.0475E+01
9.6184E+00
2.0068E+01
3.1219E+00
1.3144E+00
1.1471LE+00
8.1112-01
8.5184£+00

L.13406E~-10
2.5647€-01
1.0982E-10
6.5635E-01
3.6409e-13
4.0048E-12
B8.7176E-02
2.6988E-28
J. .

-QUE+02 N/SW-M,
.90,

MOVING SHOCK
1.3667€¢02
1.09512+01
1.0435E+01
2.3415€+01
3.2618E+00
1.3534E+00
1.1960E+00
8.1233e-01
9.3113€+0)

3.71905-10
3.2771E-01
3,6072E-10
5.8868E-01
1.43276-12
i.2607E-11
3.306156-)2
%.2269E-27
3.

9.1527€+02
1.3448E+01
5.0672E+01
3.4987E+01
3.8787E400
1.3892E+00
1.3431E+00
8.3287E-01°
1.6192E+00

MOLE FRACTIONS

2,0294E-08
5.1095€-01
1.9486€-08
4.146CE-01

2.988SE-10 .

1.1070€-09
7.4453E-02
2.0886E-22
1.7073E~79

ust =
T XHE = .10

STANDING SHOCK
1.1847€403
1.4321E+01
5.7675E401
4.1302E+01
4.1587E+00
1.4432E+C0O
1.43642€400
8.4197¢-01
1.6872€+00

1.2830E+03
1.4385E+01
6.233S5E¢01
4.1190E+01
4.1643E+00
1.436TE+00
1.4308E+00
8.4254€-01
1.5532E+400

7.2393€-08
6.0217€-01
6.9829€-08
3.2793E-0!
1.2921€-09
3.855TE-09
6.9891E=02
4.8651E-21
2.1508E-75

1.30E+04 M/SEC

REFLECTED SHOCK
1.6428E+403
1.2407€+01
6.9484E¢01
4. B8444E+0)
4.49T9E+00
1.4954E+00
1.5345€E +00
8.5573€-01
1.6451€+00

MOLE FRACTIGNS —==-====vumu

6.9128E-08
6.0562E-01
6.6T65E-08
3.24¢6E-01
1.1696E-09
"3.5425E-09
6.9719€E-02
4.,0212€-21
!+ 0BELE~-T5

2.5114€-07
6.9669E-01
2.4395€-07
2.3815€E-01
4.8915€~09
1.2074E-08
6.5166E-02
9.T143E-20
1.56 LE-T0

pl-sooNlmz"'

" PL = 5,00E¢02 N/SQ-M,
XH2 = .90 o

SPECIES

€=

]

He

H2 -
-
H2e
HE
HE+
FE++,

v

1
XH2

~NAPIDNTD

GAME.

SPECILES

E-
H
he
2
M-
H2 ¢
HE
hE+
HEse

USLl = 1.40E+04 M/SEC

XHE = .10

MOVING SHOCK STANDING SHCCK REFLECTEb SHOCK

1.5945E+02
1. 1408E+01
. 1.1183E+01
2.7027E+01
3.4382€+00
1.3953E+00.
1.2499€+00
8.1463€-01
1.0098E+01

1.0511E-09
3.9982E-01
1.021 8E-29
5.2017€-01
4.6851€-12
3.3969€-11
8.0009€-02
4.8348E-26
4.2216E-92

= 5.00E+02 N/SU-M,
= [*]

1.4990€+03
1.5264E+01
6.3672E+01
4.8106E+01L
4.4693E+00
1.4991€+00.
1.5321€+00
8.5417E-01
1.7762E+00

MOLE- FRACTIONS

2.2064E-07
6.945SE-01
2.1411E-07
" 2.4017€-01"
" 4.057SE-09
1.0281E-08
6.5212E~02
5.3056€E-20.
1.92¢8E-70

2.0555E+03
1.6630£+01
7.5123E+01
5.6404E+401
4.8965€+00
1.5563E+00
1.6453E+00
8.76264€-01
1.7701E+00

9.1419E-07
T.8640€E-01
8.9504E-07
1.5482€-01
1.8058E-08
3.7203E-08
6.0780E-02
2.1770€-18
2.2655E-65

USl = 1.,50E+06 M/SEC

XHE = .10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.8390E+02
1.1857E+01
1,1852E+91
3.09055+¢01
3.5621E¢00
1.4387€+400
1.3085€E+400
8.1779€-01
1.0879E¢01

2.6844E-09
4.7158E~01
2.6159E-09
4.5199€-01
. l.36175-11
- 8.1910E-11
1.6421€-02
4,7448E-25
6.5439£-91

1.8233E+03
1.6353€+01
6.8227€+01
5.5387E+01
4.8277E+00
1.5559€E+00
1.6342€+00
8.7215€~-01
1.8926E+00

MOLE FRACTIONS

7.2279E-07
7.76126-01
7.0742€~07
1.62€8E~01
1.3464E-08
2.8838E-08
6.1164€-02
1.1270€-18
7.17C2€-66

2.5223€403
1.8325E+01
7.831 %€ +01
6.5152E+01
5.4325€+00
1.6182E400
1.7575E+00
9.1646E-01
1.9393E+00

4.1984E-06
8.6203E~01
4.1458E-06
8.1064E-02
7.4652E-08
1.2718€E-07
5.6898E~02
9.1501€~17
1.5645€-59



XH2

N D T O~

GAME

SPECIES

e_

H

He
H2
H=
n2t+ .
KE
HE+
HE++

Pl = 5,00E%02 N/SQ-M,
9

XHZ =

HO

N BT D=
h -

GAME

SPECIES

E—
H
He+
H2
H-
H2+
HE
HE+ "
hE+¢

Pl = 5.00%¢02 N/SQ-M.

90

MOVING SHOCK

2, 1000E +02 2.1 794E+03 3,0633E403.
1.2307€+01 CL.T7750E¢0l - 2,1521€+01
L 1.2439E+0! 7.0725E+01 7.6750E+0}
3.5047E+01 6.31236401 - = T.5244E+01
3,7247E+00 5.2769€400 643963E+00
1.4837E+00 1.6126E+00 1.6813E+00
1.3717€E+00" 1. 7361E+00 1.85456400
'8,2181€-01 9.0364E-01 1.0251E +00
1.1655€+01 ° 2.0524E+00 2.2572E +00
—ecm-=—e——I_ MOLE FRACTIQONS =———===<——==
5.3520E-09 - 2.7074E-06 4,0483E-05
5.4201E-01 8.479SE~01 7 9.2145E-01
6.2950E-09; . _2.6658E-06 _ 4,0308E-05
3.8509E-01 ' ' 9,44C6E~02 * . 2.4548E-02
3,4690E-11 4.,6634E-08 4.9358E-07
1.,8173E-10 8.4261E-08 - 6,687 E-07 '
7.2899E-02 . "S.7600E-02 5¢3921E-02
3.5284E-24 2.88908-17 ° 2.5121€E-14
2.2120E~-87 1.20658-61 1.6106E-50

MOV ING SHOCK
" . 2.3773E+02

1.2770€+01

1.2935E+01
3.9455E+91
-3,8680E+00
1.5302E+400
1.4392E+00
8,2680E-01
1,2425€+01

"1.4262E-28
6.1034E-01
1.4065€-08
3.2018E-01
8.3682E-11
3.8062€-10
6.9483E-92

2.3518E-23"

3,6673E-b4

= L TABLE 1.

USL = 1.60E+04 M/SEC
‘XHE = .10

STANDING SHOCK REFLECYED SHOCK

US1 = L.70E+04 M/SEC
‘XHE = .10

STANDING SHOCK REFLECTED 'SHOCK

2.54C1E+03 © -3.7106E+03
1.9875E+01 =~ 2.8319E+01
6.9987E+01 - 6.9154E #01
7.1257E+401 °. °  B8.7483E+01
5.9414E400 " T.7317TE+00
1.6675E+00 1.7420E +00
© . 1.8261E¢00 - 1.8947E+00
9.7261E~01 -~ 1.1141€400
2.298BE¢00 = 2.8487E+00

“=—= MOLE FRACTIONS ==-=-=—=t=i-

1.45256-05 "9.8268E-04
9.0474E-01 9.4149E-01
1.44276-05 9.8200E-04
4.064716-02 . 2.7549E-03
1.9€¢E5E=-07 . 5.3990E-06
2.9486E-07 6.,080TE-06
5.4761E-02 ' 95.2778E-02
1.82556-15 6.7023€E-11
1.1536€~54 4.4305€-38

LN = 500 N/. m2

- Continued

PL = 5.,00E+402 N/SQ-M, USLl = 1.B0E+04 M/SEC

XH2 = ,90 XHE = ,10

MOVING SHOCK STANDING SHOCK

REFLECTED SHOCK
4.3971€+03
3.5457E+01
6.4839E+01
1.00426¢02
8.3058E+00
1.7900E+00
1.9126E+00
1.0173E+00
3.4113E+00

7.7120€-03
9.3114E-01
7.7T090E-03
1.1085€-03
2.3020€E-05
2.5955E-05
5.2285E-02
1.0818€E-08
4.3455E-30

REFLECTED SHOCK
. 5«0525E+03
4.0497E+01
6.4323E+01
1.1282€+02
8,6357E+00
1.8281E+00
1.9396E+00
9.4943E-01

¥ 2.6706E+02 2.8723E403
i 1.3259E+01 2.3596E+01
RHD 1.3334E 401 6.4763E401
N 4.4127E+01 7.9654E¢01
A 4. 08495400 6.9572E+00
s 1.5782E+00 1.7176E¢00
z 1.5105E+00 1.8796E+00
GAME 8:3313E-01 1.0914€+00
U 1.3189E+01 2.T173€400
SPECIES  ~=-=--ccoce- MOLE FRACTIONS
[T 3.1911€~08 1.3824E-04
[ 6.7594E~01 9.3554E-01
K 3.13356~08 . 1.3796€-04
H2 2.5785€~01 1.0979€-02
H2 - - 1.9359E~10 1.1319€-06
K2+ 7.6938E~10 1.4041E-06
HE - 6.6203€~02 - 5.3202E-02
HE+ - - 1,5251E~22 ‘  4.7509E-13
RE++'" " "4.1009E~81 ' T.0950E-46
PL = 5.006+02 N/SQ-M, USL = 1.90E404 M/SEC
XH2 = .90 : XHE = .10
1 MOVING SHOCK STANDING SHOCK
P’ 2.9796€+02 3. 1665E+403"
¥ 1.3798E+01 2.8734E401
RHO 1.3623E+01 5.8Q98E+01
H 1 4.90646E+01 8.8261E+01
A 4. 2902E+00 7. T771€400
s 1.6271E€+00 1.7604£400
r “ 1.5851E+00 1.8968E+00
GAME 8.4158E-01 1.1097€+00
] 1.3945E+01 3.2727E+00

------------ MOLE FRACTIONS

7.1872E~08 "1.2391£-03

7.3828E~01 9.4188E-01

. 1.0779E~08 1.2384E-03

n2 1.9864E~01 2.9063€-03
e © 4,4146E~10 '5.5218€-06
H2+ ' ' 1.5351€E~09 6.1972€-06
hE " 6.3086E~02 5.2720€-02
HE+ * 1.0506E~21 1.0478E~10

HE+¢'  ©° 5.3212E~78 1.8130€-37

3. 7443E+00

"2.1082€E-02
9.0558E-01.
2.10TE-02
6.0596E-04
4.5535€-05
5.3981E-05
5.1557E~02
1.3323E-07
3.7508E~26

87



5.00E+02 N/SQ-M,_
g o NsaTth,

MDVING SHOCK.
. 3 3036:002
1.4421E+01

L 5.4262E¢01 "
\.\ 4. 5240E¢00

SPECIES . —mmmmmoeo—m
E= . .1 1.7059E-07
H o, 7.9669E-01
e - 1.6850E-07
h2 . 1.4314€-01"
Mo . - 1.0247E-09°
B2e o 3.1062E-09.
4. 6.0165E-02 -
< d.31788-21.

3.1911E-75

E

88

5%&MNM%M

«J0

"OVlNG SHOCK
3

(e !
s, 143766E+01,.
\5.9722E+0L
, 4+8086E+00 -
" 1.72636400 |
!
s8.7435E~0L .
.. 1.5426€40;

4.5545€-07,
8.5019€~01 |
4.5134£-07
9.23208-02-"
2.5469E-09

= 6.654DE-09

. 5.7491E-92 [
. 8.65636E-20 .
6.2909E-T1

+ 11.3782Ee01 7

7394E400.,, .

usl =

LXHE = 1o

STANDING ShOCK
3.4590E+03 -
3.3786€+01

. 5.3641E+01

¢ 9.7276E+01 -
8. 1734E400

. 1.7974E+00
© 1.9086€+00.
" 1.0360E+400,
J3.77126400°

MOLE FRACT[ONS

5.6836€-03
9.35C5€-01
.5+6818E-03
.1.1525€-03
1.5748E-05
1.7584E-05
5.2394E-02,
4.3973E-09

1.43076-31 ©

-Usl =

TXHE = .10

STANDING ShOCK
3.7542E+03,
3.8018E4C1

- 5.1233€+01, |

1.0682E402
. 8.4279E+00

. 1.8314E+00
1.9274E400
9.6934E-01
4.1419E+00

MOLE.FRACTICNS

1.489T8-02
9.1762E-01-

-1.48928-02 .

. - 6.3657E-D4

- 2.97386-05
3.4287€-05
.5.1883€-02
4.7159E-08
7.29226-28

. TABLE I..

2.00E+04 M/SEC

REFLECTED SHOCK
5.6745E+03
4.4291E+01
6.4895E+01
1.2514€+02

8. 9515€+00
1.8627€+00
1.9742E+00
9.1639E-01
'3.9623E+00

3.8084E-02
8.7263E-01
3.8067E-02
4.1480E-04
6.6868E-05
8.3407E-05
5.0653E-02
6.0335€-07
8.96TSE-24

2.10E+04 M/SEC

REFLECTED SHOCK
6.2337E403
4. 7344E 401
6.5401E +01
1.3754E +02
-9,25T1E+00
1.8960E +00
2.01326+00
8.9906€-01

4.1113E¢00

5.6673E-02
8.3650E-01
5.6645E-02
3,1201E-0s
8.4926E-05
1.1089€E-04
4.9669E-02
1.7069E-06
3.9197€-22

-Conﬂnuéd

p,.® 500 N/ m?

Pl
XH2 =,

SPECIES

E-
H
H+
H2
M-
M2
HE
HE ¢
HE++

XH2 =

= 5.00E+02 N/SQ-M,.

90

MOV ING SHOCK

XHE = .10

STAND!NG SHOCK-

USL = 2.20E404 H/SEC

REFLECTED SHOCK

3.9880E+02 4.0140€+03 60,6602 ¢03
-le6327E+0L 4. 1440E+01 4.989TE +0O1
1.3477€+01 4.9579E+01 6. 4942€ +01
6.5433E+01 1.1686E+02. 1.5001E¢02
5.2079€+00 8.6756E+00 9.5481E ¢00
1.7753€+00 1.8646E+00 1.9296E +00
1.8124E¢00 . 1.9538E+00 24 0554E+00
9.1656E-01 .., 9.2963E-01 , 8.8893E-01
1.6134E+01 4.3813E+00 4,2206E+00
—=s——m—=—=== MOLE FRACTIONS =ceec—e——wma
1.6073E-06 . 2.8028E-02, T.5969€E-02
3.9647E-01 8.9226E-01 7.9897€-01
1.5983E-06 2.8019€-02 T.5930€~02
4,8350E~-02 - 4.18S0E-04 2.4363E-04
T7.6069E~09 4,3989€~-05 - 9.8575E-05
1.6606E~08 5.2T1SE-05 1.3401€E-04
5.5176E-02 5.11B81E~-02 . 4.8649E-02
1.9690€-18 2.2609E-07 .3.7L96E~06
4.7708E-¢6 1.7655€E-25

=.5.00E402 N/SU-M,

<9

SPECIES

Ex o
K. .
He
K2

H= .
h2¢

HE -
HE¢. . -
HE++

MOVING SHOCK'

6.6017€-21

USLl = 2.30E+04 M/SEC

XHE = .10

SYANDING SHOCK REFLECTED SHOCK

4.3370E+02 4.1358E+03 6.T973E+03
1.8260E40) 4, 4175€401 - 5.1967E+01
1.2711€¢01 4.7150€+01 6423115401
T.1375E+01 1.2712€E+402 1.6224E+02
5.8884E+00 8.9182E+00 9.8117€+00
. 1.8219E+00 1.8991E+00 1.9650E+00
1.8686E+00 1.9857€+00 2.0991E+00
1.0162E+00 9.0671E-01 8.82526-01
1.6786E+01 4.5211€+400. . 4,2959% 00
—=m—————o=== MOLE FRACTIONS ==————a ——
9.90126-06 4.3511€-02 9.5206E-02
9.2965€-01 8.6221€-01. 7.6155€-01
9.8769E-06 4.3456€-02 9.5157€E~-02
l.6814E-02 2.9868E-04 -1.9128E-04
3.311 86-08 5.5476E-05 1.0588€-04
5.7364€-08 6.90S1E-05 1.4888E-04
5.3516E-02 5.03¢0E~02 4.7632€-02
L.7565E-16 . 6.7642€-07 6.7343E-06
1.5438E-59 1.0561E-23

5.5585E~20



PL = 5¢ OOEOOZ N/SQ'Hv'
90

XH2 =

SPECIES

SPECIES

B T
e e

he
H2
M-

H2+ 7o

JHE 5 ..
FE*
REes, .- -

GAME® .-
S

<'1.8994E+00 .

MOV ING SHOCK

4.67TT5E+02
2. 15715001"
1.1456E401"

ST T518E+01 = % <.
- 9,1413E¢00
-$1.9357E400 -
: 2.0209€+00" - °
"~ 8,9280€-01" X
Y 4.5683E400° 7 °

6.7852E403

1.8636E¢00 . -

1.8929€+00~ -
"1.1275E400 :-

~1eT352E40L ¢

- m———— —+~Z- MOLE FRACTIONS

"t le®T2LERGG -+ 7

Pl = 5,90€+02 N/SQ-M'
XH2 =

99

" "MGVING SHOCK'
. 5.0202€+02

2.56145+01
1.0317E+01 -
'8.3876E+01
7.38405+00

-

1.8997£+00

~1.1205E¢00

1.78825+0i

'XHE

. TABLE I

US1 = 2.40E+04 N/SEC

.10

STANDlNG SHOCK

4. 0625E+03 ~

© 4.6314E401° -
4,3409€401" "

143729E402

1.0790€-04 ' '¢ “6.,0126E~02.- - "-:
9.64311E-01 -~ 8.2962E-01" -
1.078 3E-04 6,0107€-02 -

. 3.8486E-03" 2.2022€~04 -
2.0378E%07- 44" "6.2432€-05 -
2.7638BE-07 > . .B.0254€-05" - :
5.28286-02. - 4.9481E-02.
6.T44TE~14"" 1.48688E-06

1.7425€-22

XHE .10

SVANUING SHOCK
. 3.9690E403

4.8117E+01"
4., 0069E+0)
1.4757E+02
9.3574E+00

_REFLECTED SHOCK

764 56726403
5.3543E401
S.7227€401

11.73856+02

"+ 1.0039E+01

+ 2.0027E+00

' 2.1433E400

8. 781 6E =01

4.336TE+00

1.1380E-01
7.2539E-01
1.137€E-01

1.4876E-04

1.0614E-04
1.5318€E-04
4.6648E-02
1.0547€-05
2.6715€-~19

SLUSL = 24 50E+0Q4. N/SEC

ksruecvsu SHOCK

6.3090E +02
© 5.4915E+01
5.2502E+01
1.8539E+02

. -1 1.0255E+01
© 1.9719E4005. &
- 2.058EE4C0 .
* 8.8398E-01
' 4.5982€+00

- 2.0399E+00
2.1883E+00
8.7524E-01
4.36T26+00

‘mwemeomeemai MOLE FRACTIONS =mee-==mmieo’

8.8511E-04
J.4455E-01
8.8494E~04
1.0393€-02 -

9.4545€~07" ..
T = 8.82326-05 ¢
4.8574E-02"

1.1103€E-06
5.2640E-02..

. 1e23128-11. ¢

2.0154E-41"

- T4 T299€-02 - 7
7.9653E-01 .-+ ~

T.7275€-02:

1.6807E-04" -

6.6753E-05

2.7634E-06"

1.5528€E-21~ .

1.3200E-01
6.8999€E-01
1.3193€-01
1.1703€-04

L 1.0400E-04
“f 1.5356E-04
Tt 4.5683E-02
1.5384E~05
9.9423E-19

Pl = 5 00E+02 N/SQ—N-
S0

2.9470E+01 -
9.5879E+00

. 9.0512E¢01

T.6663E+00

"1.93065+00
1.9066E+00 "

1.0469€+00
1.8454E401

3.8914€-03
9.3935€~01
3.8911€-03

4.1687E~04 - -
7 2.6930E-06

3.0086E-06
5.2649E~02

' 4.7575E~10

US1 *' 2.60E+04 N/SEC
XH -

E = .10

B NOVING SHOCK STANDING SFOCK ﬂEFLECTED SHOCK
'5.3873E402

. 3.9992E+03 6.2613£403
©.9867E+01. 5.6373E¢01
3.8195E+01 " 4. 9664E 0L
1.5858E+02 1.5785€+02
9.5895E+00; © 1.0494€+01
2.0061E400 2.0757€+00
2.0997€+00 2.2364€ 400
‘8.7826€-01 8.7347€-01
%.6287E+00 * 424084E +00
memmm=ilice MOLE FRACTIONS =m=m=me=a—= .
9.53276~02 1.5067E~01
7.61456-01° ° 6,5366E-01
" 9.5267€=02 - 1.5060£~01
- 1.33206-04 9.4116€-05
"7.0918E-05 1.0288E-04
9.6383E-05 1.55676-04
4.76226-02 ° °  4.4692€-02
" 4. T706E-06 2.2204E-05
-1.0948E-20 3.6391€-18

1.1323€-35

= 5.00E¢02 N/SQ-Mv
90

5. T801E+02

3. z7ozso01«‘

$.2094E+00 |

9.7438E40L °
7.8234E400
1.9589E¢00 - °

1.9193€+00
9.75176-0L |
1.9068E+01

1.0267€-02
9,27126-01 " -
1.0266E-02 °

2.2886€-04

5.2619€-06"

5.85644E-006
5.2104E-02
542500€-09
6.4310€-32

‘uUsl ='2, 70500&’NISEC

‘XHE = .10

‘4. 3518E+03
‘5. 1413€401

- 3.7526E01

- 1. 7032E402
9.8373E+00

'2.0384E+00"
2.1436E+00

8. T468E-01"
4.6831€+400°

1.1386E-01
7.2537€-01
1.1382€E-01
1.0857E-04
7.5257€E=05

' 1.05226-04
< 6+6642E-02

7.8269€E-06
6.5857E-20

7 MOVING. SHOCK  STANDINE SHOCK  REFLECTED suocx
: "644251E ¢03

5.7950E401

4.86T4E«0]

2.1133€402

‘1.07SSE+01
- 2.1095€+00
2.2873E+00

8.7266E-01
4.46T1E+00

MOLE' FRACTIONS ===m=mememeaa’

1.6956E-01
6.1691£-01
1.6947E-01
T.7348€-05
1.0290€E-04
1.5988E-04
4.3688E~02
3.1862E-05
1.3368E~-17
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PL = 6
XH2" =

SPECIES

E~

tH

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

00E+02 N/SQ-M,
¢ A

US1 = 2.80E+04 M/SEC

XHE = .10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

6.2032€+02
3.53392+01
9.9697E+00
1.04567€¢02
7.9801 E+00
1.9856€+00
1.9378E+00
9.3014€-01
1.3735€+01

1.9662€-02
9.04890E-01
1.9661£-02
1.5197E=06
3.1789E-06
3.2163E-06
5.1605E-02
2.6712E-08
2.3235€-29

Pl = 5.,00c+¢02 N/S4u-M,

xu2 =

P
1
RHO
H

a

S

z
GAME
u

SPECIES

E~-
Ho-
He
HZ
Lt
H2e
HE
HE+
HE+e

90

.9

4.4116E+03
5.3394E+0L
3.7714E401
1.8294E+02
1.0102E+01
2.0696E+00
2.1908E¢00
B8.7254E-01
4. 7488E+00

MULE FRACTIONS

1.3294€-01
6.8824E-01
1.3289E-01
92.0960E-05
T.9713E-05

1.1477E-04

4.5623E-02
1.2425€-05
3.5751€~19

6.7617€+03
5.9663E 401
4. 8396E+01
2, 2596E +02
1.1062E+01
2.1428£400
2.3418E+00
8.7261E-01
4.5612E+00

1.8888€~-01
5.7931€-01
1.8877E-0
6.4225E-05
1.0343E-04
1.6542€-04
4©.2657T€E-02
4.5719€E-05
4.9905€-17

USL = 2.90E+04 M/SEC

XHE = L10

MOVING SHOCK STANDING SKGCK

6.6518E+02 -
3.7516E491
9.0419E+02
1.1221E402
8.153LE+00
2.0114£+00
1.960YE+00
9.03598-0!
2.0435€+01

3.1187€-02
3.8649E-01
3.1186€-02
1.1261E-04 -
1.1133€-05
1.2772e-C5
5.0997€-02
4.6529E-08
1.66126-27

4.T7457E+03
5.5186E+01
3.8381E+Cl
1.9631E+02
1.0380€+01
2.1004E¢CO
2.2406E+00°
8.714%€-01
4.8251E+00

MOLE FRACTYIONS

1.5221€E-01
6.5072€-01
1.5215€-01
7.68C1E-05
8.3784E-05
1.26425E-04
4.46.2€-32
1.9050E-05
1.734€E-18

REFL

ECTED SHOCK
7.2165E403
6.1480E ¢01°
©.8911E401
2.4161E+02
1.13506¢C1
2.1762E+00

-2.3992E+00

8.7320E-~01
4.6268E+00

2.0850€-01
5.4113E-01
2.0837€-01
5.3374E-05
1.0360€-04
1.70B4E-04
4.1604E-02
6.5344E-0%
1.8506E-16

pl-SOONIm

TABLE I, -Continued »

.

Pl.= 5.00E402 N/SQ-M,
XH2 .= .90 .
4 7.1233E+02
T 3.9397€+01
RHU 9.0972E+00
H 1.2003€+02
A 8.3360E¢00
S 2.0367E+00
z 1.9875€+00
GAME 8.8744E~01
u 2.1156E401
SPECIES  —=-=-===--ee
E- 4.4128E-02
H 8.6131€-01
He 4.4125E~02
k2 8.8534E-05
He 1.3970-05
H2e 1.6353E~05
HE 5.0314€-02
HEe 2.1353€E-07
HE++ 4.6605E-26
Pl = 5.00£402 N/SQ-M,
XH2 = .90 .
MOVING SHOCK
P 8.1266E¢02
1 4+2579€+01
RHO 9.3178E¢0C
H 1+ 3650€402
A 8.7135€¢00
s 2.0867E40)
z 2.0484E¢00
GAME 8.7054E-01
v 2.2631E¢CL
SPECIES  —=cmmwcemm-e
E- 7.2509€-02
n 3.0606E-01.
he 7.2504€~02
h2 6.0777€-05
M= 1.9092E~05
H2+ ‘ 2.3259€-05
HE 4.8819E-02
HEe d.14786-07
HE++

USL = 3.00E404 M/SEC

S XHE = L10

MOVING SHOCK STANDING SFOC& 'REFLECTED SHOCK

5.9411€-24

5.1365€¢03
5.6978E+01 -
3.9319E+01
2.1036E+02
1.0668E+01
2.1310E+00
2.2927E+00
8.7112E-01-
4. 9078E+00

MOLE FRACTIONS

1.7148£-01
6.1320€-0L
1.7141€-01
6.5199E-05
8.7163E-05
1.3325€~04
4.3580€-02
2.8453€-05
7.6327E-18

T.71584E+03
6.3324E¢01
4.9829E+01
2.5811E+02
1.1668E+01
2.2086E+00
2.4588E+00
8.74326-01
4.7216E+00

2.2749E-01
5.0619E-01
2.,2733E-01
4.4553E-05
1.0316€~-04
1.7546E-04
4.035T8E-02
9.1765€-05
6.4609E~16

US1 = 3.20E+04¢ M/SEC

XHE = .10

STANOING SHOCK
©6.0508E¢03
6.0565E+01
4.1581E+01
2.4026E¢02
1.1266E¢01
2.1921E+00
2.5027€+400
8.7215€~01
5.0734E+00

MOLE FRACTIONS

2.0940E-01
5.3940€-01
2.0929€-01
4.70¢£5E-05
9.1155€-05
1.48C3E-04
4.15¢1€-02
5.91C8E-05
1.1417€E-16

REFLECTED SHOCK
9.0364E +03
6.T205€+01
5.2033E+01
2.9339€+02
1.2349€+01
2.2748E¢00
2.5842E+00
8.7811E-01
4.5345E+00

2.6497E-01
4.3132€~01
2.6471E-0OL
3.0319€E-05
9.9025€-05
1.7965E-04
3.8520€-02
1.T725E-04
T.2664E-15



P1
XH2

CEMNVP I D=T
\CI:' ) s

»
- X
m

SPECIES
E_

H+
H2
H=-
H2+
HE
HE+
hE+¢

PL =
XH2 =

HO

NI X0

GAME

SPECIES

E-
H
He
H2
b=
H2 ¢+
HE
HE+
HE++

5.00E+02 N/SQ-M,

.9

MOVING SHOCK
9.2050€402
4.5291E+01
9.6006E +00
1.5407E+02
9.097JE+0D
2.1367E+00
2.1 70E+00
8.6312E-01
2.4130€+01

1.0256E-01
7.4755€E-01
1.0255E-01
4.4673E-05
2.3319E-C5

2.95256-05 -

“.7235€-02
2.1 874E-36
2.2619€~22

5.005402 N/SU-M,

.90

MOVING SHOCK
1.0355E+02
4.7729E+01
9.8930E+00
1.7272€+02°
9.4847E+0C
2.18173€E+00
2.1917E+00
8.5995€-01
2.5641E+01

1.3318€E-01
6.8794€E-01
1.3316E-01
3.3858E-05
2.6581E-05
3.4929E-05
4.5621E-02
4.8191€E-06
4.1362€-21

TABLE I. - Continued

US1 = 3.40E+04 M/SEC

XHE = .10

STANOING ShOCK
7.0988E+03
6.4170E+01
4.3920€%01
2.7232€+02
1.1892E+01
2.2537E400
2,5188E+00
8.7496E-01
5.2795E+00

MOLE FRACTIONS

2,458%€~01
4.6849E-01
2.4567E-01
3.3475€-05
9.0879E-05
1.5678E-04
3.9588E-02
1.1408E-04
1.3012E-15

REFLECTED SHOCK
" 1.0526E+¢04
T.1330E+¢01
5.4331E+01
3.3157€+02
1.3087E+01
2.3416E¢00
2.7161E+00
8.8606E-01
5.1780E +00

3.0067E-0O1
3.6197E-01
3,0025€-01
1.9781E-05
9.0463E-05
1.7550E-04
3.6483E-02
3.3376E-04
Te3426E-14

US1l = 2,60E+Q4 M/SEC

XHE = .10

STANDING SFOCK
B.2643E+C3
6. T7865E401
4.6124E¢01
3.0648E+402
1.2552E+01
2.3160E+00
2.6402E+00
8.7946E~01
5.5097E+00

MOLE FRACTIONS

2.8054E-01
4.0107E-01
2.8025E-01
2.3058E-05
8.6350E-05
1.5844E-04
3. T666E~02
2.1047€E~04
1.2382€~14

REFLECTED SHOCK
1.2202E+04
7.5804E+01
5.6413E+01
3,7264E¢02
1.3896E+01
2.4093E+400
2.8534E+400
8.9268E-01
5.4565E+00

3.3430€E-01
2.9680E-01
3.2360E-01
1.2109€E-05
T.7976€E-05
1.6228€-04
3.4422E-02
6.2351E~04
7.0618E-13

pl-S()ONIm2

Pl = 5,00E+02 N/SQ~M,

XH2 =

SPECIES

£~
H
he
h2
H-
h2+
HE
HE+ -
hEes

Pl
XH2

SPECIES

e
H

he
h2
H=
2+
HE
KE+
HE++

90

MOV ING SHOCK
1.1570E+03
4.9995E+01
1.0187€E+01
1.9243€¢02
9.8TTT7E+00
2.2384E+00
2.2717E+00
8.5906E-01
2.7144E+01

US1 = 3_.80E+04 M/SEC

XHE = .10

STAND ING SHOCK
9.5222€+03
T.1673E+01
4,8068E+01
3.4251€+02
1.3246E+01
2.3778E+00
2. T639E+00
8.8574E-01
5.7611E+00

REFLECTED SHOCK
1.4037€+04
8.0776E +01
5.8044E+01
4.1653E+02
1.4792E+01
2.4TT4E+00
2.9940E+00
9.04706-01
5.7802E+00

-------- ~— MOLE FRACTIONS —==w—mo—eem=

1.6371€-01
6.2850€-01
1.6369E-01
2.5977€E-05
2.8851€E-05
3.9299E-05
4.4010€E-02
9.3779E-06
4.8533E-20

5.00E¢02 N/SQ-M»

.9

MOVING SHOCK
1.2857€+03
5.2159E¢01
1.0461E+01
2.1322€+02
1.0279€+0L
2.2993E+00
2.35655+00
8.5958E-01
2.8658E+01

1.9378E-01
5.6994E-01
1.9375€-01
1.9966E-05
3.0160E-05
4,2556E~05
4.2419€-02
1.6819€-05
4.2187€~19

3,1274€-01
3.3855E-01
3.1229€-01
1.5363E-05
7.8351€-05
1.5265€-04
3.5805€-02
3.7552E-04
1.0233€E-13

3.6554€-01
£+.3657TE-0L
3.6429€-01
6.7902E-06
6.2733E-05
1.4058E~04
3.2228E-02
1.1724E~-03
6.8301E-12

USL = &,00E+0&4 M/SEC

XHE = .10

STANDING SHOCK
1.0874E+0%
T.5793E+01
4.9596E+01
3.8059E+02
1.4004E+01
2.4412€+00
2.8927E+00
8.9444E-01
6.0505E+00

MOLE FRACTIONS

3.43323€-01
2.7930€-01
3.4258E-01
9.5613E-06
6.7189E~05
1.3980€-04
3.3900E-02
6.6950E~04
8.2514€-13

REFLECTED SHOCK
1.6051E+04
8.6542E+01
5.9141€+01
4.63686+402
1.5810E+01
2,5459%+00
3.1361€E+00
9.2101E-01
6.157T2E+00

'3.96426E~-01
1.8174E-01
3.9194E~-01
3.,3715E-06
4.6462E-05
1,1248E-04
2.9633E-02
2.2539€-03
T7.1703E-11
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- TABLE I, - Continued

2
P 500 N/'m
Pl = 5.00E¢02 N/SQ-M, - US1 = 4.20E+04 M/SEC ) Pl = 5,00E¢02 N/SU-Ms  US1 = 4.60E+06 M/SEC’
XH2 = .SC XHE = .10 - XHZ = .90 XHE = .10
e - MOVING SHOCK STANDING SFOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
4 1.4209E+03 1.2288E+04 1.8223E+04 P 1.7105€+03 1.5239E404 2.3083€ +04
T > 5.64263E+01 - 8.0258E+0l - 9.3441E+01 1 7 5.8433E+01, 9.0994Ee01- - 1,1285€+02
R ~. 1.,0707E+01 5.0674E+01 - 5.9544E+01 RHO -~ 1.1111E+01 - 5.1189E+01°" - 5,805T€E+01
h 2.3508E+02 4, 2046E402 5.1419€ +02 H 2,8196E+02 5.0543E+02 - 6.2T46E +02
A - 1.0690E+01 1.4822E401 - - - 1.6978E+01 A ' -1.1550E+01 1.6717E+01 - 2.0024€+01
S ‘- .2.3430E00C 2.5038E+00 . 2.6144E+00 S 2.4504E+00 "2.627CE+00 2.74906+400
I- .27 2.4455E400 - 3.0215E+00 3,2753€ +00 z Y 2.6347E400 ' 3J2718E+00 3.5231€£+400
GAME; - . 8.6119E-01 9.0591E-01 - 9.41926-01 GAME ~  8.6656E-01 ‘9.3873E-01 1.0085€+00
Ui L 3.0164E401 - 6.3797€400 . 6.6092E+00 u - © 3.3159E+01 7.2031E+00 - T.8642E+00
SPECIES . ~=m=—=c--em- MOLE FRACTIONS ===-v===-aee SPECIES  ===wm-=e—eee MOLE FRACTIONS ==-===—mo~—-
£ ~Fnrt 0w 202311E-01- .. 3.7130E-01 4.1997E-01. E- © 2.7890E-01 - 4.1935E-01 © 4.6073E-01
H . 5412B4E-01 © = 2.2529E-01- 1.3384E-01: N © 4.0425E-01 1.3453E-01 6.3981€-02
Weo o.ccl D 2023076-01¢ . 3.7004E-01 4.1553E-01 He  © - 2.7881E-01 4.1545E-01 | 4.4686E-01
h2, . ... L.5259E-C5 - 5.5466€-06 . 1.4340E-06 H2 ' 8.5652E-06 1.3819E-06 . 1.4608E-07
H-: ; 3,0536E~05 .+  5.4378E-05 3.1222€-05 H- . 2.87T1E-0S 2.8903E-05 1.0639E-0S
H2+-": .. ! 4.46l4E-05 1.2090E-04 8.1683€-05 H2+ Y 4.50BlE-05 ~  7.3678E-05 3.0485€-05
HE ¢ it 4.0863E-02 3.19C56-02 - 2.6142E-02 HE : 3.7861E-02  © 2.67076-02 - 1.4540E-02
ME+. f., ¢ 2.850lE-05 .- 1.1911€-03. 443901E~-03: HE+ 7.3772E-05 -  -3.8569E-03 - 1.3844E-02
HE+e+ ¢ 5 . 2,9624E-18 - 6.4910E-12 8.4181€-10° HE¢s - 9.74T6E-17 - 4,5241E-10 1.4713E-07
Pl = 5.00E402 N/SU-M, USLl = 4.40E+0& M/SEC Pl = 5,00£402 N/SQ-M, US1 = &.80E+04 M/SEC
XHZ = .90 XHE = .10 XHZ = .90 © XHE = .10
"MOVING SHOCK STANDING S+OCK REFLECTED SHOCK I HOVING SHOCK ™ STANGING SHOCK ~ REFLECTED SHOCK
P 1.5625£+03 1.3751E+04 2.0560E+04 L 1.8649E+03 1.6729E+04 2.5808E+04
T 5.6344E+01 B.5258E+01 - 1.0198E+02 ¥ 6.0563E+01 _9.7680€+01  ° 1.2753E+02
RHO - 1.0925£+01 5.1219E+01 5.6187€+01 RHO 1.1262E+01 5.0581€+01 S«5915€+01
H 2.5T99E+ 02 4.6210E+02" 5.6847E+02 H 3.2699E+02 5.5033E+402 '6.9202E402
A - © Le1112E401 ~°  1.5T22E+01 - ©  1.8342E+01 A 1.2006E+491 _  -1.781BE+01 ~ 2.2234€+01
S T 2.3964E¢00 . 2.5659E+00 2.6823E+00 s 2,5050E+00 2.6866E400 2.8142E+00
Z - " - 2.53B3E400 - 3.1485E+00 3.4064E +00 z 2.7342E400° 3.3860E¢00  3.6193E+00
GAME ! 8.6344E-0! 9.2067E-01 9.6849E-01 GAME 8.7052E-01 - 9.5992E-01 . 1.0710€E+00
U - - 3.1664E+01 - 6.T601E+00 © 7.1523E+00 u 3.464TE401 " 7 T.TI94E¢00 " 8.7263E400
SPECIES  —=—--mmeem—ee MOLE FRACTIONS ——--=-om—mec® SPECIES ™ =—===m———mer '~ MOLE FRACTIONS ————--——-
E- . 2.5153€-01 T 3.9672€-01 4.6227E-01 - 3,0514E-01" " ' 4.38926-01 4. 7505E-01
b T . 4.5752E-01 °  1.7685€-01 9.4340€-02 H o : 3.5320E-01 9.93656-02 4.1531E-02
He . 2.5147€-01 3,9453€6-C1 4.3396E-01" He . 3.0501E-01. 4.3211E-01 4.5577€-01
H2. ¢ . 1.1529€E-05 - 2.9287E-06 5.0687€-07" H2 6.2204E-06 5.7720€~-07 3.2381E-08
E- 3.0C46E-05 4.1142€-05 1.8971€-05 H- ' 2.6810E-05 1.8879€-05 S.6989E-06
H2+ 4.5453€-05 9.7949€-05 5.3010€E-05 h2+ T 4.3540E-0S 5.1212€-05 1.5143E-05
HE . 3.9350E-02 - 2.9618E-02 2.1076E-02 HE  ° 3.6459E~C2 2.2752E-02. . 8.3588€-03
HE+ - . 4.6451E-05" 2.1351€-03 - 8.2812€-03 HE+ 1.1537E-04 6.7812E-03 1.9269€-02
HE++ - ¢ "1,7903E-17 - 5.2749E-11 - 1.0946E-08 HE#+ %.95756-16 4.0220€~09 2.0593E-06
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TABLE.I.' - Continued

. 2
Py 500 N/ m
PlL = 5.00E+02 N/SQ-Ms US1l = 5.00E+04 M/SEC Pl = 5.,00E+02 N/SQ-M, USY = 5,40E¢04 MISEC
XH2 = .90 XHE = .10 XHZ2 = .90 XHE = .10
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANOING SHOCK REFLECYED SHOCK
L4 « . 20255E+03 1.8198E+04 X 2.8805E+04 P 2.3644E¢03 2.0880E¢04 . 3.5038E+04
T L, - 6.2T4TE+OL 1.0554€+02 1.4745E+02 T 6.7590E+01 1.2620E+02 1.9T02E+02
RHG - - 1.1286E+01 4.9435€401 5+2996E +01 RHOD 1.1483E+01 - 4. 54258401 . .4, T13BLE 0L
H 3.3307€+02 . 5.9664E+02 7.6389E+02 H o 3.8838E+02 . 6.9290€+02 9.2108E+02
A 1.2679E+01 1.9059E+01 2.4784E+01 A 1.3532E+01 2.2241€¢01 2.8802E+01
R 2.5593E+00 2.7441E400 2.8764E+00. S 2.6T10E+00 * 2.8507€+00 2.9858E+00
4 2.8351E+00° 3.487SE+0? 3.6862E+00 . I3 3.0463E+00 3.6423E+00 3.7535€¢00
GAME - 8.7540E-01 9.8681E-01 1.1301€+00 GAME 8.8936E-01 1.0761E+00 1.1218E¢00
[V 3.6127E+01 8.337SE+00 9.8891E+00 u 3.90515+01 9.8652E+00 -l.2451E+01
SPECIES  =—----cmcm—e= MOLE FRACTIONS ----=e=a=-:- SPECIES  —~——=—=m=mm MOLE FRACTIONS =-—=-————-
€- 3,29876-01 - 4.5529E-01 4.8458E-01 E- . 3.7632€E-01 4.7837€-01 4.9380E-01
h 3.0512€E-01 T.1754€-02 2.6330E-02 B 2.1494E-01 "3.5677€-02 - 1.2295€E~02
KHe 3.2967€-01 4.4424€-01 4.6196€E-01 ne 3.7586E-01 4.584SE-01 4.6726E-01
H2 4.6097E-06 2.1412€-07 5.7688E-09: H2 - 1.9276E~06 2.0646€E-08 - . 246373E~10
H=- . 2.43275-05 1.1634E-05 3.2256E-06 H- 1.8003E-05 4. 0848E-06 1.5316E-06
H2+ ' . 4.0982E-05 3.2975E-05 6.6696E~06 H2 ¢ 3.2861€E-05 1.09¢62€-05 . 1.5105€-06
HE . 3.5094E-02 1.7641€-02 4.5409€E-03 HE 3.2386E-02 7.5861E-03 1.8383E~-03
hE+ 1.7847E-04 1.1030€-02" 2.2559€E-02 HE + 4.4095€E~04 1.9867€-02 2.3067€-02
HE++ 2.3897E~15 3.5000E-08 2.8276€E~-05 HE ¢+ 5.8971E-14 2.1361E-06 1.7372€-03
Pl = S5.00E+02 N/SQ-Y%y US1 = 5.20E+04 M/SEC Pl = 5.005+02 N/5Q-M, US1l = 5.60E¢04 M/SEC
XH2 = ,90 XHE = .10 XHZ = ,L90 XHE = .10 - N
) MOUVING SHOCK STANDING SHOCK REFLECTED SHOCK - MOV.ING SHOCK - STANDING SHOCK REFLECTED SHOCK
P 2;1920E003,A 1.9580E+04 . 3.1908E+04 P - 2.5424E+03 2.2001E+04 3. 8044E+04
T. 6.5093€+0) | T 1.1492E+402 1.7187€ +02 T T.0334E+01 1.3987E+02 2.2008E£+02
RHU . 1.1452E401 -, 4.T661E+01 - 4.9817E+01 RHO - 1l.1467E+0L . 4.2411E+01 4.5735€+01
H 3.6C21E+02 b,4422E402 8.4121€+02 H 4.1760E+02 7.4212€+02 T, 1.0014E+03
A 1.2991E+01 . 2.0529€E+01 2.7123E+01 A 1.4119€+01 2.4069E+01 3.0025E+01
S . "2.6155E+00C . 2+7992E+00 - 2.9348E+CO S 2.7264E+00 2.9001E+Q0 3.0305E+00
Z 2.9406E+00 3.5747E+00 3.726TE+00 2 . 3.1522€E+00 3.6914E+00 3.779T7E+00
GAME 8.8162E-01 1.025%E+00 1.1486E+00 GAME 8.9919€E-01 1.1221€+00 1.0837€+00
u . 3.75947+0!1 9.0457E+00 1.1195€+01 u 4.0492E+01 1.0871€+01 1.3551E+01
SPECIES, ===w—-—==m =~ MOLE FRACTIONS -=====e=——e- SPECIES  =mmmw==——==c MOLE FRACTIONS -~-=-emmcam=
E- 3.53926-01 4.6851E-01 4.9017E~01 [ 3.9727E-01 _ 4.8529E-01 -4.9732E-01
H . 2.5839E-01 5.0851E-02 1.7213€E-02 h 1.7442E-01 2.4811E~02 9.5969£-03
He . 3.5362E-01 4.52€4E-01 4.6578E-01 He . 3.9654E-01 4. 6280€E-01 4.6663E-01 .
H2 2.9791E-06 7.0172E-C8 1.0506E-09 k2 ' 1.1716E-06 5.475CE~09 9.5122€~11
H~ - 2,1291E-0% 6.89156-06 2.0869E-06 k- 1.4570E-05 2.4957€-06 - 1.2264€-06
H2e 3.7298E-05" 1.9647E-05 2.9392E-06 H2+ 2.7801E-05 5.7425E-06 9.2522E-07
HE 3.3727€-02 1.2124€-02 2.7420E-03 HE 3,1013€-92 4.6207€-03 1.2270€-03
HE+ 2.7953E-04 1.5850E-02 2.3795E-02 REY 7.1991E-0% 2.2455€E-02 1.9768E-02

H§'0' . 1.1829E-14 2.8594E~-07 2,9612€E-04 HE ++ 3.1163€-13 1.4886E-05- 5.4625E-02

93



S

Pl 2 5.0)E+02 N/SQ-M,

XH2" . .90 \

"2, 72556403
7,34256+2
1.1398E+01
4.4T85E¢02
«4T66E+01
< TB155¢0%
~3.256d4£+00
9.1173g-01
4.1913€40°

P
T
R
o
A
S
14
6
NE

6.5671E~07T
l 1173€-05 -
< 2. 2384E-05

IS

1.8092E-12

PL =
XH2 =,

90

.2.9135g+03

< T.7021E+0%
© 1.12685+901
4. 7911E+02
2,5485E¢0L
2.33595400
.3.3579£+00

9, 2740£-0]
4.3311¢+01

T ..
Lo

CSNV‘D]’"*"
B . .
m

%.3619E-01
1.3387€-31
- %.3213£-C1
3,321 6E-07
3.02156-06
1,696 9E-05
2.7734£-02
1.04605-03
1.1965e-11

H2+

HE + J“
HEe¢+

“MOVING SHOCK

MOVING SHOCK

©2.9522E-92
*1,1830£-013

Sei.JE¢C2 N/SQ-M,

«3720E501 7 *°

FLee

TABLEI.“- Continued -
. . 2
P - 500 N/'m
. USY = S5.80E+04 M/SEC Pl = 5.00E+02 N/SQ-M,
- XHE'=  L1) XHZ = .90
SYANDXNG SHOCK REFLECTED SHOCK- MGV ING SHOCK
L "2.2935E+04 4.0826E+04° [ 3.10565+03
L 1:5517€402° 2.4160E+02 T .8.1223€401
© .3.9697E+¢C1 4.436TE+01 KHO -, 1.1075E+01
. Ti9LT9E+02° " 1.0811E+03:. “ 5. 1138F+02
“, 2.5T41E491 3.141 TE+O1 . A . 156284€40L
2.9455E 400 3.0723E4+C0 - s 2.8893E+400
- 3.7232€¢C0° 3.6088E+400 P4 L 3.4524E400
"1.1469€400 1.0726€400 - GAME 9.456C5-01
1.2012£ 01 1.4462E+0] u " 4.46T9E+0L
MULE FRACTIONS - SPECIES
4.8971€-01"-- . 5.0115E-01 E- 4.4368E-01
T il T6E4E-02 7.8687€-03- Ho. 1.5330€-02
4.6577E=0) .7 *° 4.6472E~01. re %.46I1E-01
1.4972E-09: 4.2528€-11+ F2 1.4875E-07
- 1.6553E~06 1.0194E-06- kS 77, T '5,3338E-06
T+ 3,02S2E-06 .- 6.2742E-07 F2¢ 71 1.19T0E-CS
<o 3.00426-03 .- T4421E-04, HE. 2.5308E-02
© 3t 2.37€BE-02° .- . 1.4592E-02-  hE+, 3.6571€E-03
" 8.5510€E-05 - 1.0919€-02 hHE+e 9.1599€-11
USl = 6.COE+2% M/SEC P! = .5.00%5¢02 N/SQ-M»
XHE = .10 XH2 = .90
STANDING SFCCK REFLECTED SHOCK Tt MOV ING SHOCK |
2.3734E+04 4.345SE+04 e 3.3016E4+23
1.7085€6402 2.6391€+02 T 8.6227€+01
3.71C4E+GL 4.2918E+01 RO 1.J825E401
8.4232E402 141639E+03 L T 5.4463€¢02
2.7108€¢01" 3.323CE 01 - A 1. 7151€¢00
2.986%E+00 3.1126E+00 s 2.9411E+00 "
3.7440E+00 3.8366E ¢00 z 3,5372€+00
1.7488€+C0 1.0936E+00 GAHE 9.644%E-01
1.3156E+01 1.5408E+01 u 4,6CL5E+01
MOLE FRACTIONS ==~-===~=—en SPECIES  wmmmm—=mm—e-
©.9253E-01 5.0677E-01 E- 4.6286E-01
1.317€6E-02 6.5300€~03 3 5.25326-02
4.6758E~01 4.6266E-01 ne #4.5633E-01
4. 7486E-10 2.0384E~1! w2 3.892)E-06
1.1942€-0¢ 8.4375E-07 H- 3.2861E-06
1.712¢E-06 4.3888E~07 r2e 1.8570€-3¢
2.1325€-03 3.8892E-04 hE 2.17668202, .
?.42CTE-C2 9.2194E~03 FE¢ 6.52528-03
3,6911€-04 1.6457E~02 7.79605-10

US1l = 6.20E+04 M/SEC

XHE = .10 -

STANDING SHOCK
2.6401E+0%
1.8735E+02
3.4628E+01
8,9381E+402
2.8201€+01
3.0276E+00

. 3.7611E+00
1.1286E+00
1.4259E+01

4.9482E-01
“r1.007SE-02
4.6850E-01
1.6483€E-10
-8.9979€E-07
1.0082E-08
1.5552€~03

2.3729E<02" -

1.3024E-03

usl =
XHE =

STANDING, SHOCK

2.4992E404
| 2.029¢E+02
3.25917E¢01
L .9.4676E402
2..5002E+4C1
3.0651E+00
3.7776E+00
1.0971E¢00
1.5235E+01

MOLE FRACTICNS

%.97C8E-0)
8.0762E-03
©.6827E-01
6.8738E-11
7.1086€E-07
6.4936E-07
1.1441€-03
2.1945€-02
©.3.3802E-03

REFLECTED SHOCK
©.586LE+06
2.878TE+02
" 4.1280E+01
1.2491E+03
3.5292E¢01
3.1505€+00
3.8576E+00
1.1216E+00
1.6368E+01

mimmeemm—me MOLE FRACTICNS ==-—==-=-=-=

5.074TE-01
S.4164E-03
4.6119E~-01
9.9977E-12
6.8375E-07
3.0961€-07
1.7935€E-04
5.2079E-03
2.0535E-02

€.40E+04 M/SEC

REFLECYED SHOCK
4.8031E+04
3.1515€+02 "
3.5365€401
1.3390E+03
3. 7441€401
2.1881E+00
3.8717€+00
1. 1489E+00
1.7459E€ +01

5.0926€-01
4.43641€-03
4.6048E-01
4.7929E-12
5.3421E-07
2,15356-07
T.4221E-05
2,7293E-03
2.3025€E-02



Pl = 5.00c+402 N/SU-M,
XHZ = .90
[ ©2.5012F+03
7 ‘9.2096E+01
RHU 1.0530E+01
H - . 7B85E+02
a 1.809vE+01
I ©2.99115+00
1 " 3.06123E+00
GAME - $.85255-01
u . AoT313E0Y -
SPECIES  ~=---a-mee-—
[ 4. T373£-01
) 3.5726£-02
L4 +.62B%E-01
-2 2.11028=-08 - .
h- -1 9055E=Q¢€5 ., ..
H2+ ° - 4.85J08E-Cb.
PE 1.6813E-32" |
HE+ "1.0885E-02 .
HE ++ 5.6863E-09 s
PL = 5.00E«C2 N/SU=-M,
XH2 = .99 )
P - 2470248403
T 9.9068E+01
RHQ 1.0179E+01 °
[ 6,1399E+02
A 1.9235E+01
s 1,0394E409
L 3.67155¢0C
GA4E 1.,0172€¢920
u 4,85685+01
SPECIES  --==r===——=-
£E- 4.8250E-01
b 2.3840€-22
b 4.60641E-01
"2 w.82. 3E-09
-— 1.0463E-06
RI 2.8197E-26
ki 1.1149E=C2
hE+ 1.€988E-02
HE++ 3.49506-08

TABLE |..-- Continued

" =500 N/ r_n?

US1 = &.60E+04 M/SEC

KHE .10

MOV ING. SHOCK . STANQING SFOCK REFLECTED SHOCK

2.56 126404
2.1782E+02
3.0794E+0L
1.0008E+03
2.9789E+01
3.1020E400
3.79T4E+Q0
1.0728E+00

- 1.6150€401

MOLE FRACTIONS

4.99€6E-01
6.6661E-03
4. 6T24E-01
3,245CE-11
5.7617E-07
(6 .436SE-07
8.063CE~04
1.3728€-02
6.79%4E-03

4,9991E 404
- 3.4542E402
3.7298€¢01
1.4326E+03
3.9511E+01
3.2251E+00
3.8802E+00
1.1647€+00
1.86326+01

5.1034E-01
3.6053E-03
4.6028E-01
2.2999E-12
. 4.0610€E-07
1.4946E-07
"2.9742E-05
1.4313€-03
2.4311€E-02"

US1 = &.B80E¢04 M/SEC

XHE .10

MOVING SHOCK *STANOING SHOCK' REFLECTED SHOCK

2:.5818E+J4
2.3200E+02
2+9145E+01

T 1.,0559€+403

3.0738E+01
3,1375E+00
3.8184E+00
1.0666E¢00
1.6947€401

MOLE FRACTIONS

5.0241€-01
5.6236E-03
4.6578E-01
L.6845E-11
4, 7512E-07
3.1713e-07
54344%€-00
l.4€78E-02
1.0976E-02

5.1462E+04 -
:3.7645E402 s
1,5185E+01
1.525TE+03
4.1400E +01
3.2603E+00
3.8853E+00
1.1719E+00
1.6717€+01

5.1098E-01
2.9508E-03
4.6034E-01
1.1570€-12
3.0624€E-07
1.0578E~07
1.2658€E-CS
8.1219€-04
2.4915€E-02

pL
XH2

X
e

x .
m

5.00E+02 N/SQ-H,

.9

SPECIES

e

[add
H2
poy s "

r2e o

HE
HE+ |
FE++

MOVING SHOCK
3.9082£+03
1.0737€+02
S. T909E +00

. 6.5012€+02
T 2.0614E¢01 !
3.08641E+00
3.71 ToE+00 .

1.0646E+00

4.9802E+01

STA

US1 = 7.00E¢04 M/SEC

v

NO ING "SHOCK- REFLECTED SHOCK

2.6053E¢04
2.4641€402
2.7543E¢01
1.1123€403
3.1924E+01
3.1722€+00
3.8388E+00
1.0774€+00
1.7701E+01

XHE = .10 -

“=e-c=-w~e-- MOLE FRACTIONS ~

4.8892E-01

1.58136-02";
- 4.6836E-01:

2.0242E-CS

-5.5T12E-0T; -

: La5616E-06

65.2409€-03 -
2.0558€-02

1, 2.3026E-07
3.2591€-04
1.0526E-02 . -

4.1459€-07 .

5.0505€-01
4.77586-03.
4.64136-01:

9.0726€-12-"

3.91946-07

1.5168¢E-02 . .

'

© 54 2654E +04
. 4,0893E +02
3431126401
1.6224E+03
" 4.3226E401
. 3.2945€+00
'3,8886E400
117506 +00
" 2.0850£401

5.11396-01
. 2.4256€-03
- 4.6046E~01
 6.0224E-13

2.29556-07.
7 T+5960E-08
. 5,6668E-06,
" 4,909TE-04
. 2.5219€-02°
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ottt
1.)0E+03 N/SQ-M,

PL =

xh2 = .99

P i.1614E+01

¥ 2.9288E¢00

RE 3.9506€+00

B | 2.0049E+00

Al L 1.7084E+00

5. 1.0692€+0C .

2., . 1u9003E400

GAME, . (9.9311E-Gl

u 2,36 7€+ 00

SPECIES  —=—mm-——=——e-

el 2,9994E-€3.
2.7161E=10

. 2.6209E-20
- 9.0000E-01
 B.6BBTE-TL
. %.0232E-20

- 1.0000E-01
6.2361E-T2
Je

TeIFTHT T T Tema

1.UNE+C3 N/SQ-M,

Pl =

XH2 = .90

B e X
s A=t MOVING SHOCK
P, . - .1.82915+01
T - . 4.0445E+00
KHij . L4.5210E+07
H oL - 4.1831E400.
A et Le99Ne+0N
S .. » 1429295400
FARNN 1.0C12€+00
GAME .~ 9.79475-01
V] 3.0856E+0%

2.564TE-41"
.+ ©.0092E-07
4. 4.BT23E-2C .

3 7.0000€E-01

1.7T718E-20
1.0000€-01"
; 2.1222€+59
Q.

96

.STANDING

7.1970E-47 -

usl1 =

XHF .19

2.4318E+01
3, 6685E4C0
6.6291E+00
-3, T78CE+CO
1.9006E+00
1.C621E409
1.0003E+00
9,8452E-31
1. 4374E+00

MOLE FRACTICNS

;. 2.3579E-43
3.2565E-C8
2.9955€-20
9.0000€-01
5.3373E-49
2.6446€-20
1.00GCCE-01
9.2550E-61
7.

Usl =
XHE =

SHOCK
4.8629E+01-
5.4062E400

..8.9948E+00

. 5.7027E+30
2.2784E400
1.9975E+00
1.00CCE+00
9.601€E-01
1.5481c¢00

MULE FRACTIONS

© T49971E-25

. 9. T€4SE-05

. 5.57CCE-2C

. 8.9951€-01
7.0898E-29
1.0726E-20
9.9955E-02"
4. 724€F=-50
0.

“TABLE 1. - Continued

“4.CO0E+03 M/SEC

. [~MuViNG SHOCK STANDING SHOCK .REFLECTED SHOCK

5.5472E+01
5.1960E «+00
1.1445E+01
S.4622€+00
2.2376E+00
1.0875€+20
1.0000E+00
9.6355E-01
1.2492E¢00

3.5066E-27
4,312C€-05
5.3386€E-20
B.9996E-C1
2.6464E-31
1.3054E~20
9.9998€E-02
2.2449€E-51
0.

5.0CE+03 M/SEC
0

REFLECTED SHOCK
1.0657€+02
7.2847E+00
1.4595E+01
8.0393E+00
2.579CE+C0O
1.1185E+00
1.0024E+G0
9.1087€-01
1.3867F+0C

7.1663E-17
4.7642E-03
6.2536E~17
8.9547€-01
1.561C€E-20
9.2092€-18
9.9762E-02
1.9540€-38
0.

- . 2.
P 1 kN/m

Pl = 1.00E+03 N/SU-M,

ust

XHE = .10

€.00E+03 M/SEC

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

8.%022€+01
7.3310E+00 -
1.1428E+01
8.123GE+C0"
2.580CE+00
1.1324E+00
1.0025€+00
9.0537€-01
1.6504E+00

MOLE FRACTIONS

2.0191€E-16
5.8060E-03
+.B289E-16
8.9448E-01

1.7232E-19
1.9259€-17
9.971CE-02
8.68008E-40
Oe

XHE

1.6630E402
8.9379E+00
1.8250€+¢01
1.1018E+01
2.7823E+00
1.1560E+00
1.0195€+00
8.4953E-01
1.4268E+00

2.8391E-13
3.8280€E-02
2.6013€~13
8.6363E-01
9.1995E-16
2.4704E-14
$.8086€E-02
T.7921E-34
0.

US1 = 7.00E¢03 M/SEC

MOVING SHOCK STANDING SHCCK REFLECTED SHOCK

XH2 = .90

4 2.6552€+¢01

T 5.3381E+00
RHU 4.9739E+00
H £.6252€+00
A 2.2647E+00

S 1.1246E+0C

z 1.000 E+00
GAME 9.6075E-01

) 2.7997€+00
SPECIES  -—=---—reeem
E- 3.3488E-24
# 1.002 3E~-Ce
(224 5.7818E-20
h2 3.9990E-21
[l 2.6240E-28
H2+ 3.6167E-21
HE . 9.9995€-02
HE + 1.0968E-50
RE ¢+ Qe

Pl 3 1.00E¢02 N/SU-M,
XH2 = L,90

P ‘346469E+01

T 6.T73895+00
RHY 5.4039E+00
Ho 7.3356E+00

A 2.4936E+00

S T 1.1549E+0)
I4 1.3C15€+00
GAME 9.2136E-01

u 4.5211e+0C
SPECIES  ------c-eo--
€£- 4,6164E-18"
h 2.9578E-03 "
He 4.2449E-18
H2 8.97T19€E-01
h= 4.5143E-22
HZ+ 4.3829€E-19
rE 9.9852€-02
ME + 1.0917€-41
HE ++¢ J.

1.3634E402
8.9370€400
1.4934E+01
1.1128€+01
2.7787E400
1.1678E¢C0
1.0215€430
8.4574€-01
1.6317€400

MOLE FRACTIONS
3.3511E-13

4.2127€E-02

3.0972E-13

8.59%8£-01

9.9803E-16

2.6388E-14¢

9.7864E-02

5.7433€E-33

0.

2.4178E+02
1.0127€+01
2.2652E+01
1.4432E+01
2.973%€ +00
1.1948E+00
1.053GE+00
8.2862€E-01
1.4189E+00

1.4864E-11
1.0221€-01
1.3770E-11
8,0280E-01
9.6271E-14
1.1906€E-12
9.4886E-02
3.5026€-29
0.



Pl = 1.,J08403 N/SQ My
XH2 = L9C. = .
© MUVING SAOCK
4 4.8366%¢01
T 7.,9770E+00
Ry 6.0001E+00
H ¢ 9.3300£+00
A © 2.6375E+00
s - 1.18475¢00C
2: 1.9105F+00-
GAME . Be6298E-01
u To'ie 5.2828%5¢0)
SPECIES  =-—=-==---a-
[ J.6831E-15
h. 2.04830F-C2
He- . F.0972E-15%
=2 d.8921E-C1
(5 J.8285E-1
n2+ - © 3.9583E-16
-t = J+B8Y58E<0
HE+ - 7 7ZZSE 37
rEes - Je
PY = 1,008+0% N/su My
XHZ = .40 co a7
MOVING SHOCK
-P 6.23305¢01 +-
1 . 8.90905+00
Kkl Lt 78755400 *
h 1.16085401 ¢
A 2.T646E+00.
5 1.2.55E+02
L - . 1.0308E+C0. -
GAME LB843224E-0! -
u. L 6.G852E400 -
SPECIES  =—<m----m=ee
- 5.1158E-13
" 5.9831€-22
v 4.84e5E-13
h " H.43i9E-01 .
[ » J.83CYE-L6.
F2e 2.81126-14
~F 1.70i0E-02"
hE ¢ 1.5104E-24
“E+e Je

usl

XHE ol

STANDING SHCCK
2.L402E+02
1.0157E+C1
1.9897E+01
1.4 744E+01
2.9815€+400
©1.206CE+00
1.0588E+00
8.265CE~QY

- 1.58BTE*00 -

MOLE FRACT[GNS

1 76’45 11
«1111€-01

1.66075-!L

7.9444E-01

. 1e3368E-12
G.4444E-02

Qe

us1

IXHE .10

STANDING SFOCK
1 30p2539€E+402 -
~1.119%€+01 -
2.6165E+01 -
T 1.8965E+01
23.1995E4+00
© . 1.2647¢E+00
1. 1104E+00
8.231¢E-01
1.5747E+00

MDL‘ FRA(T!DNS

2 ’BEIE 10
. -1.9887E-01"

2.2321E-10

7.11C7€-01
2.3727€-12

- - 1eT972E~11-~ -

. 9.0056€E-C2
1.33¢¢E-26¢
0. .

1.0921E-13 .-

4. 28545 2G s

TABLE I.

- Continued -

L

8.COE+Q3 M/SEC

REFLECYED SHOCK
3.4885€+02
-1.1148E+01
2.8375€+01
1.8478E+01

w 3.1830E+400
-142368E+00
1.1026E¢00
8.264056-C1
1.4175€+400

1.9643E-10
1.8659€E-01

.7 1.8283E~10
S . - 1.22T4E-01
1.9970E-12

- 145597€-11

- 6.0670E-02
.5.,7336E-27

0. .

s

$.COE+C3 ﬁ/SEC

REFLECTED SHOCK
> 5201298 +02
* 1.212264¢01

2,5497€+01 .
-243224E4+01
3.41505+400
.1.2826E 400
1.1650E+00
8.2583E~01
1.4381E¢00

1.5102€~09

1 - 2+8320E-01
1.4136E-09
6.3096E~01
2.2156E-11
1.1876€~10
8.5840E-02
9.2534E-25

. 2.0896E-86

Pl = 1.00E+03 N/SU~M,

XH2 = . .
MOV ING SHOCK

P 7.8181E+0L

T 9.6435E+00
RHO - T.6474E+00

H 1.4158E+01

A- © 2.8957€+00

S - 1,24825+00
7 1.0601E+00
GAME 8.2025E~-0L

u ' -6+ 8865€+400
SPECIES  ~mmwmvem—men
E- 6.9130€-12
fe 1.1333€-01
He 6.5829€-22-
r2 - 7.9234E-01
Fs o © 2,0896E-14
h2e e 3.5094E-13
HE - 9.4334E-02 -~
rE+ - 1.8193E- 30
FE+ 4+ - 0. -

PL = 1.005+403 N/SQ-M,
XH2 = .90 '

" MOVING SHOCK

P 9.5834E+01 -
T 1.0267E+01
RHO ©.B.51332400
B 1.6975€+0L

A 2,0309E+00°
[ 1.2831€+00"

7 - 1.09645400
GAME 8.1611€-01

U . 1.69232+00 -
SPECIES  ====-ceecoe-
E- 4.3800E~11
-, . " 1.75826-01
pe- - 4,1849E-11
2 7.3297E-01
H- - 1.7886E-13
K2+ . 2.1297€-12
FE - Jel2C9E-02 -
HE + 9.9008E-29
FE4S Q.

ust = 1. 005006 N/SEC

L XdE = .10

STANDING SHOCK RE#LECYED SHOCK

. 4. T282E+02
1.2158E+01
3.3148E+01

© 25 37134E+01

3.43156400 -

1.2927E+00
1.1733E%00
8.2552E-01
1.5898E+00

MOLE FRACTIONS
1.7011€-09

2.9534E-01
-1 .5970E-09

6.1942E6-01 -

2.4215€-11"
1.2821€-10
8.5232E~02
1.2350E-24
‘6. T538E-89

T.0106E+02
“1.3077€+01

. 4+3290E+01
| *2.8603E+01
3.6683E+00
1.33186400
1.2383E+00
8.3099E-01"
1.4736E+400

8.0079€~-09

- 3.8493E-01

- T.5422E-09

~  SJ3432€-01

. 1.5522€-10
v 6.2095€-10
8.0754E-02
5.1167E-23
T.6T46E-83

US1 = 1.10E+04 M/SEC

XHE = .10

STANDING SHOCK

-7 6.5808E+02
1.3080E+0L
4,0379€+01
2.9034E401
3.67946€E400
1.3406E¢00
1.2459E+00
8.3080E-01
1.6237€+400

REFLECTED SHOCK
- -9.5050E¢02
-1e4043E+01

- 5.1182E+01
<3.4626E+01
3.9464E+00
1.3845€+00
1.3224€+00
8.3863E-01

© - 1.5326E+00

HULE FRACTIONS —em———————-

" 8.3904E-09

3.9477€-01: - -

7.9197€-09
5.2457E-01

1.5631E-10

6.27006-10
8.0262E-02
5.1247€-23
7.22208-83

3 35#15-08
4.8762€-01
3.1807E-08
4.36T6E-OL
8.0145E-10
2.5352€~09
T.5619E-02
1.4437€-21
T . 243941E-77
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XH2

T -

SPECIES

-

“

He

=2
-
H2e
nE
HE+
HE++

Pl = i

XH2

HY

NAPT T -T

GAaME

SPECIES

t-
-
e
2
ta-
re+
rE
HE +
FEe e

98-

PL = 1.
= .90

JOZ+03 N/SQ-M,

MUVING SHUCK
1.1518%¢02
1.0825F+21
+Ge 34 35E¢00
2.0056€+01
3.17055¢00
1.32025+00
1.1387€+00
8.154bE-0L"
de4896E+0J

l.8733E-10
2.643625-01
1.7951E~-10
6.6856E-1
J.6218E-13
9.77985-12
3.T819E-02
- 2.3915€-27
Je

N

«JIE403 N/SU-M,
9

rovtur SHOCKR
Le3622R 2%
1.1245c+01
1401185401

2.34025¢01 ,
3.3)157E+00
1.3593€+00

+1.1865E£+00

d.1672:-01

5.27972¢07

6.30765~-10
3.16430€E-01
CBN6ZVE-1D
5.0141E-I1
3.808626-12
T 84eIE-1 0
J.6285E-102
3.0105€-2¢
J. :

TABLE 1.

USl = 1. 205006 H/SEC

X”E = W10

STANDING ShUCK
. B.7967E+02
1.3996E+01
4.7357E+0L
3.4825E+01
3.9458E+00
1.3918E+00
1.3271E+00

8. 381 7E~01
1.6772E+0D

MOLE FRACTICNS

- 3.2665€-08 .

4.93CCE-0L
© 3.1021E~08
%.31656-01
7.42C7E~10
2.3758€-09
7.5350€-02
1.1917E-21
8.4544E-77

XHE .10

SYANUING SHOCK ; REFLECTED SHOCK

1.1364E+03

o l.e94l1E+n1

5.3712€+01
“.1116E+01

«2345E+00
1.4448€+00
1.416CE+Q0
8.4T70E-0}
1.75C6E+0D

"MCLE FRACTICNS

1.11¢8€-07
5.8758E-01
. 0650E-07
3.41EC0€-01
2.9067E-29
1.693€£€-09
7.0621€-02.
2.3296€-20
1.0249€-72

REFLECTED SHOCK
. .
1.
5.
4o

4

2685E+03
5053€E +01
85828401

«2532E¢00

1.4398E+00

1.
8.
1.6399E¢00

1.

6.
“.
4.
L.

4158E¢00
«B878E-01

1.2260E-07
5.8741E-01
. 1.1721€-07
© 3.4196€-01
3.3910€-09
8.7756€-09,,
7.0630€-02"
'3.13826- zo“
2.6523€-72"]

US1 = 1.30E+C4 M/SEC

1. 895QE +03

61626401 .

5362E+01

S997€+00
4975E+00

1.51776+00

6257E-01

8534F +01

1260E¢01

1.70856¢00 -

4.2100E-07

6.8221E-01°

4.0616E-07

2.5190€-01"

1.2682€-08
2.1527E-08

6.5890€-02"

5.96TT€E-19
"1.3970F-68

=~ Continued

Pl =_1.00E¢03 N/SU-M,
XH2 = .90 ;
MOVING SHOCK -
P 1.,5894€+02
1 lelg64E+QL
RHD 1.0828¢E +01
H 2.7013£+00
A 3.4675E+00
S 1.4004E+00
4 1.2393E400 ~
GAME 8.1916%-01
U 1.00665+0!
SPZCIES | ==-c--ee-c—e
(34 1.8104£-09
n 3.8616E-01
(2] 1.7451E-09
(4 5.3314E-71
H- . t.2883-11
2 1.8leb6E-11
HE 3.0692E-02
HE+ 3.9436E-25
HE ¢+ 4.34295-9]
Pl = 1.002¢C3 N/Su-M,
XH? = ,490
MOVING SHOCK
P’ 1.8330£+02
T 1.2333E+01
“HD 1.1462€+01
" 3.0890E¢01°
A 3.62171€+00
S T1.464730¢9)
[3 1029695400
GAME 8,2256E-0"
u L. 08455 +01
SPECIFS  =~-mm===aoe-
- 4.6455€-09
e 4 5Td6E-1
e 4.64958E-09
h2 206506801
o 3.7093€E-11
24 1.9079E-10
hE T.7107€-92
“Ee 3.4108E-264
eSS Y 1.9edeE-87

XA4E = .10

ust & 1, 40E006 H/SEC

STANDING SKOCK REFLECTED SHOCK

. 1.4266E403
1.595TE+01
5.9149E+01

" 4,7900E+01
4.5550€+00
1.4994E400
1.5115E+00
8.6026E-01
1.8453E+00

MOLE FRACYTIONS

3.5384E-07
6.7678€E-01
3.41645€-97
- 2.5708€-01
$.9894E-09
. 2.23856-08
L 6.6161E-02
3.5926E-19
5.11E76E-69

1.
1.
7

-
©Se

1

1.
8.
le

9950E+03
T479E¢01
+0L68E401
6532E+01
0115€+00
+«5572€ +00
626 TE+00
6333 -01
8411E+00°

1.4962E-06

T.7048€-01

-1e4578E~06

. 1.6806£-01 . -

- 4.5691€-08
- 8,4120€-08

6.1476E-02
1.2808€E-17 -
9.7051E~63"

US1l = 1.50E+04 N/SEC

XME = 410

STANUING SFOCK
1.'7446E¢03
1. 7112€+01
6.3265E+01
5.5152E+01
4.9206E+00
1.5549€+00
1.6112€+00
8.7809E-01
1.9674E+09

MOLE FRACTIONS

1.119¢g-06
7.587S€-01
1.0855€-C6
1.7915€-01
3.2151€-C8
6.1909€E-08
6.2061E-02
5.7257€-18
1.6625€-63

REFLE

2

13

7.

L)
.5

‘1.

1
.9

2.

CTED SHOCK
444 9E4+02
+§242E ¢01
3130€ +01
+5301€401
«5488E +00
SLTTE+00
+T374E+00
+2094E-01
OLS0E +CO

6.31 82E-06
8.40887€E-01
6.2193€-06
9.3565E-02
1.7595€-07
2.764084E-07
5.7556E-G2

©.2080€-16

1.2393E-57



PL = 1.0OZ+03 N/SG=M,. -

TABLE 1. - Continued

US1.= 1.60E+04 M/SEC

Py * 1kN/ m

XH2 = ,%0 XHE ‘= .10
MUVING SHOCK STANDING SHOCK REFLECTED SHOCK
[ . 2.)935E¢02 . “2.0831€493 2.5605E+03
| 1.28225401 "1.855JE+01 12422788401
R +1.2013E+0L . 6.5607E401 7.2345E401
H 2,5031E+0L 6.2859€+01 7.5290E+01
[ ,3.7958E+00 - “5.3668E+00 ° 644280E+400
S 1.48775+00 "1.6103E400 T1.6793E+00
z . 1.3590E+00 L. 7116E+00 1.8368E+00
GAME 8.2681E-01 * 9.0712€~01 1.0097€+00
v 1.16195+0 "2.1302€E4C0 - 2. 21256+00
SPECIES  =~==——e-——c-~ MOLE FRACTIONS ===r=ceecaca
R .
t- Y, 1Wl066E-08 .. -3.8954E~06 4,5853€-05
3 © . 54283€E-0L "'3.3152€~01 9.1102€-01
23 . 1.0735E-08 ... 3.8264E~06 4©.55T70E-05
h2 - 3.9406€-01 . ' '1.10C4E~0} 3.4444E-02
[ ) 946420E-11 “T1.045CE~07 9.3573E-07
hZe 4.2769E-10 1. 7368E~07 1.2187E-06
HE © : 1.3582E-02] 5.8422E~02 5.44426-02
FEe 245115€-23 1.2148E~186 5.6938E-14
HEe s 4.3799E-d4 T.364¢E~59 5.7608E~49
Pl = 1.005¢03 N/SQ~M, US1 = ).70E+04 M/SEC
XH2 = .90 ME = 410
FLVING SHUCK .STANDING $FOCK REFLECTED SHOCK

P 2.37T00E+02 2.4280E+03 3.5711E+03
T 1.3325€+01 - 2.0601E+01 2.8476€E +01
T 1.2476t+01 | ~6.53064E¢01 6.6406E+01
[ 3,9438F+01 v T.097CE+9L 8.7281E¢01
A 1,97556490 5.9830E¢09 7.7299E 00
S 1.5336E+00 1.6642E400 1.7394E+G0.
L 1.42545+00 1.8031€400 1.8883E+00
GAvL " £+3209E~01 . 9.6368E-01 1.1111E¢G0
u 1,2337£+¢01 2.367CE+C0 2.8607E400
SPECIEY  ~=—=m=cmeoa- MULE FRACTIONS ~=em-mcam—ec

E~ 2,5131E-08 *1.73S0E-05 7.5045€~04
k 5.9687E~01 ‘3,9075€-01 . . 9.3861E-01
he 2.4437E-08 1sT227E205 T.4949€~04
w2 3.3298E-01 5.3757€-02 6.9172E-03
o 2.33206~10 ©3,8484E-07 T.1571E-06
h2e 9,024 5E-10 . 5.47526-07 8.7184E-06
HE “1.9157E-32 5.546CF-02 5.2957€-02
REe 1.6786E-22 4.75€0E-15 5.5931€-11
FEee 6.C0875-b1 3.4109€-38

6.3260CE-52

US1 = 1.80E+04 M/SEC

4.2309€ +03
3.5830E+01
6.1897€+01
1.0026€ +02
8.4258E +00
1: 78895400
1.9077€+00
1.0386E+400
3.4399€+00

© 6.0929E-03

et e .9,3330€-01

6.0885E-03
2.0242E-03
333884E-05
3.8296€-05
S.26419€-02
9.6811E-09
4:8566E-30

1.90E+Ce MISEC

ECTED. SHOCK
4.8663E403
4.1370E +01
6.0871E 01
1.1287€E+02
8.7909E+00
1.8283€+00
1.9325€ +00
9.6665E~01
3.8101E+00

REFL

1.7948E-02
9.1115€-01
1.7934€-02
1.0659€-03
T.0154E-05
8.4051E-05
5.1747E-02
1.4115E-07
7.6552E-26

Pl = 1.00E+03 N/SQ-M,
XH2 = .90 XHE = .10
MOVING SHOCK STANDING SPOCK REFLECTED SHOCK
P 2,6625E +02 2.7526E+03
T 1.3855€+401 2.3956E¢01
AHO 1. 2849E 401 6.157&E+01
" 4,4109E+01 7.9376E+01
A %.1689E+09 6.8996E+00
S 1.5807E+00 1.7143E+00
z 1.4956E+00 1. 8660€+00
GAME '8.3872E-01 1.0649E+00
v 1.3148E+01 2.T454E¢00
SPECIES = ==<=w--m-="- MULE FRACTIONS
F- D 5.56626-08 * - 1.1992E-06
o T 6LE2TIE-01 1 9.2782E-01
e L 1 5,4369E-08 Ll 1952E-04 -
Hz ' T 2.70415-01 ' 1.8346E-02
- 7o " 5,3d814E-10 “1.7641E~06
H2e "1.8305€-09 2.1552E-06
HE 5.6864E-02 5.3591E~02
HEe P 1.0823E-21 5.47%2E-13
-E4e 6.2526E-T8 1.8712€-45
Pl = 1,J05+03 N/SQ-mM, US! =
XH2 = .90 XHE = ,10
" MOVING SHGCK: *STANDING SHOCK
P 2.9705€+02 ~  3.0383E¢03
T 1.4434E+01 2.8814E+01
Ry 1.3116E+01 5.57S1E+01
H 4.9043E+0: "8.7982E401
A 4.3839E+07 7.7842E+00
s 1.62885400 1.7581E+00
z 1.5691£402 1.8914E400
GAME B.4T4NE-0L 1.1118€+00
v 3.3903E401 3.27€1£400
SPECIES  —=—m-co--oee MILE FRACTIONS
i-. 1.2388E-07 9.1985E-04
B 7.25365-01 .9.3982€-01
Fe 1.2145€6-07 9.1851E-04
(r3 12.1091E-01 5.4571€£-03
k- 1.2140E-09 7.71226-06
+2¢ 3.6430E~-09 4. 7142E-06
HE 6+3732E-02 5.2671E-02
HES 0 T 7.12306-21 - 8.1272E-11
pees ! 5.67158E-T% 1.1915€-37
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PL = 1.9CE+03 N/SQ-M,

KH2 = <90
K -,’PLleb SHOCK
P T+ -3.2933E402
T - 1.5096E+01
RHU - L 1.3262E 401,
R L~ 5.4241E+01
A" 4, 6202E4CO
S- ST T 6T TeE40D -
2. 1, 64496400
GAME 8.5961E-01
U 1,4648E+01
SPECIES.  ~w—-e=co-oan
; ; .
g- . 2.854T€=C1
HoC T.6414E=D1
[ . 24809%E-D7
w2, . t.5507E-01
-l €2,7503E-09
H2' 1.2804E-09
e . 6.0193E-02
HES .4.950SE~20
HE+e 7.2549E-71
Pl = 1. 03422 N/SQ-M,
XHZ = .90
+ MOVING SHOCK
4 3.6297E+0Q2
T 1.5911E+Q"
RHY 1.3253E401
H 5.965TE+01
A 4.90675+0)
s . *:1.7262E+00
z : Y.72'3E+00
GAME © 8.7906E-01
u 1.5379E+01
SPECIES
€~ - 1.35246-017
v 8.38126-01
Ko 7.2658£-07
12" 1 1.0378E-01
= .6,6133E-09
n2+ .1.5275E-08
HE . (5.8094E~02"- ..
HE+ - - -3,1731E-19
rE++ 6.2326E-68

usl

XHE = .10

STANVING SHOCK

3.3142F+03
3.3972E401
5.1236E¢01

9.6947E+01

8.2728E+00
1. 7961 E¢00
. 1.9C41E+Q0
1.3581E+00
3.786SE+00

NOLE FRACTIONS

4.31756-03.

9.3665€-01

. 4.3153€-03
' 2.1478€-03
2.25417E-05
*2.5185E-05
$.2519E-02
?.5800€-09
-l.144CE-31

usl =

X4E = .10

" STANDING SHOCK

3.5872E+402
3.8497E+01
4.8517E+01
1.06329€¢02
8.561€E+00 .
1.8307E¢CO

1.9207€E+¢023 -

9.9136E-01
“.1972€+CO

—=—=====——-- MGLE FRACTIONS

1.1964E202

9.2277€-01
Le1957€-02
1.15J2E-03

4.4062E-05

-5.1042E-05
5.20£5€-02

4.3417€~-08"

8.8402E-28

TABLE I, -

Continued

pi;lkNim2

= 2.00E+404 M/SEC

REFLECYED SHOCK:
5.4T07E«03 -
4.5568E+01
621111€+01 -
1.2538£402
9. 1194E+00
1.8635€E+00
1.9646E +00
9.2898€-01
4 .0600F +Q0

3.3717€E-02
8.8074E-01
3.3688E-02
T.1736€-0¢4
-1.0531E-04
1.3379€-04
5.0901E-02
6.9588E~-07
2.4652E-23

2.10E+4C4 M/SEC -

REFLECTED SHOCK
6.0171E+03
4.8942E +01 -
6.1435E+01
1.3790E+G2 -
9.4338F +00.
1.8969E+00
2.0012E+00
9.0867E-01
4.2293E+00

+5.1271E-02 "

. B.4668E-01
5.1224E-02
5.3584E-04
.1.3531€-04

. 1.8108E-04
4.9969E-02 -

. 2.0586E-06
1.2561E-2".

Pl

XH2 = .90
MCVING SHOCK
[4 3.9768E+02
T 1.7025E+91
RHJ 1.3017€+01 -
H 6.5407E+01
A 5.2886E¢00.« .-
S 1.7744E+00. -
1 1.7944E+00
L GAME 9.1549€-01
u 1,6088E¢0!
SPECIES  ~=—ewooeeea-
= 2.3114E-06
n ot " 8.8543E-01
He O 2.2937E-06
2 5.8837€~02
h=" - 1.8034E-08"
2+ 3.5724E-08
rE S5.5728E-32
HE+ Be46T74E-18-
HE++ 1.5357€~-63.
Pl = 1.005403 N/SQ~M,
XH2 = .90
. MUV ING snocx
. P . 44 3280E+02
T i. “%EWL
RHG . 1.2411E+01°
H- T.13545+01
[ 5.8887E+00 -
S 1.82065+00
- 1.8546E+00
GAME © 9.9435€-01
u 1.6751£+40°
SPZCIES
E- 1.0990E-054-
" . 9.2155€-01
He .+ "1.0949E-05
r2 . 2.4503E-02
h- 6.4533E-08
h2+ :1.0598E-07
E 5.3921€-02 <
HE+ 3.8946E-16
hE+e 3.8948E-58

1.00E+G3 N/SQ-M.

US1 = 2.20€¢04 M/SEC

XHE = .10

ot
STAND!NG SHOCK-
3.8379E+03:
4.2250E+01
4.6723E+01
1.1634E402;
8.8188E+00°
1.864CE+00
1.9442E+00
9.468CE-01 -
4.4764E400

MOLE FRACTIONS

" 2.3546E-02
9.0055€~01

2.3532€-02

“T.431CE-04
6.T067E-0S5,

‘8.125SE-05
S5.14358-02
2.30175€-07
3.6920€-25

REFLECTED SHOCK
6.4550£+03
5.1777E+01
6.1086E+01

<. 1.5052€¢02

9.7336£+00
© 1.9304E£+00.
2.0409E+00
T 8,9659E-01
4.3570E+00

6.96T6E-02

© 8.1092€-01
6.9607€E-02

‘ 4.1809€-0¢
’ 1.5851E-04
2.2208E-04
4.8994E-02
4.6168E~06"
2.3406E~20

USl = 2.30E+04 M/SEC

XHE = .10
STANDING S+OCK

3.9918€E+03
4.5312€E+01-

"1 4.4645E401

1.2659€¢02
9.0702E+00
1.8979E+0C
1.9733E+00
"9.2008€-01
4.65C4E+00

”

~=m—e=——=—wv MOLE FRACTIONS

3.7771E-02
8.7308E-01
~3.7747E-02
5.2740E-04
8.6862E~-05
1.0956E~04
S.06T6E-02
7.4285€~07
2.4354E-23

‘REFLECTED SHOCK

6.6663E+03
5.4121E+01
5.5150€+01
1.6295€+02
1.0009E+01
1.9649E+00
2.0824E+00
8.8889€-01
4.4426€E+00

8.81626-02°
T.7¢99E-01
8.80 74 E-02
3.3038E-04
1.7250E-04
" 2.5123E-04
4.8014E-02
8.STOLE-06
2.1577E-19




PL =
XH2 =

SPECIES

E-

"

he
=2 -
k=
he+
[a14
RES
hete

Pl =
xh2

SPELIES

-
+

v
2
re
h2+
ht
1Y
hE+e

290

MCVING SHOCK

1.COE+C3 N/SQ-M,

T 4,6T740E+02
2.1805E+¢01
113618401
7.75108+0Y
b6.T4375+409
1.8627E+00

. 1.8870S+0C

1.1053%+¢00
1,73428+0!1

L e
Yo
. 8.
6.
3.
b
Se
be

1

S0

89L4E-C5
1387E-01
79075-05
9574E-0%,
1774E-07:

2551€-07:. ..

2993E-32 .

801NE-14" |
2 637IE~49

L0403 N/SQ~My

MUVING SHOCK
5.0182¢+02
2.57376+01.
1,2276€+0:
8.3870E+01
T.410658+40)
1.89948¢00
1.9975€+00

.l.1263E¢00

T 178748400

0.6132E-04
4.439TE-01
5.6108E-04
2.0030F-03
1 3870E-06
1.62493E-06

Se

27028 ~-02

F.9858E-12
L.7e59%~4] -

usl =
XHE = 10

"'STANDING SHOCK

. 3.9806E+02
4. 77656401
4.154CE+01
1.3687E402
9.3052E+00
1.9337E+00
2.0062E400
9.0361€-0Q1
4. T3TTE+Q0

MOLE FRACTIONS
5.3446€~02
8.4267E~01
5.36412€6~02

3.893CE~04

.1.0022€~04
1.3170E~04
4.9844E~02
1.7358E~06 .

. 540117€~22

usi

KHE .10

>YAND[NG SFOCK
3.9077E+03
4.9804£+01
. 3.8431E+01,
L 1.4T1TE402
. 9.5291E+400
1.9695€+00
2.0416E+30
8.9305E-01
4.1674E+00

NOLE FRACTIONS

6.9801€~32
8.1CS1E~OL
£€49755E~02
2.967BE~04
" «.0B5CE~04
1.4727€~04
4. 8978E~02
3.3359E~Ce

5.0574E~21 -

TABLE I.

2.40E+04 M/SEC

REFLECYED SHOCK

6.5548E¢03
- 5.5980E+01 -
5+5107€ +01
leT493E+02
1.0253E+01
2.001 7€ 400"
2.1248E+00
8. 8371E~01
4.49T5E+00

1.0632€-01
T7.3969£-01
1.0622E-01
2.5928E-04
1.7579¢-04
2.6412E-04
4.7049€-02
1.3809£-05
1.1585€E-18

2,50E+C4 M/SEC

REFLECTED SHOCK
6,2251E403
S5.7533E+01
5.C0716E+01
1., 8660FE+02
1.0477€+01
2.0385E+20
2, 1677400
8,8020E-Q1
4.,5355E+00

1.2398E-01
7.0537E-01
1.2387€-01
2.0469E-04
1.7323E-04
2.6718E-04
4.6111€-02
2.0368E-05
4.4815E-18

.1 KN/ m?

- Continued

XH2

«90

MOVING SHOCK

NUB T X =T

GAME 4

SPECIES

E—-
H
e
H2 -
[
H2¥
HE *
HE ¢
HE++
[

SPECIES

E_

al

He

=2

fons

H2+

hE

HE ¢
HE+#+ 1

S.3813€+02
2.9705€+01
9.5138E+00
9.0493E+01
T.TT29E+00
1.9314E+¢02
1.9042E+00 .-
1.0681E+00
1.8433c+01

2.9857€-23
9.4071E-01
2.9852E-03

© L 7.9358E-04 -

1. 4.0213€-06
4.4866E~06

5.2516€-02:

4,0864E-10
1.9910E-35

MOVING SHOCK
5.TT0TEvO2
3.3171E+0!

Pl = 1.Q0£+03 N/SQ M,

1.00E¢03 N/SU~M,
.50

© 9.0842E¢00 -

9. 76407% 401 .
7.9641 £+00
1.9603E+00
L.9151€+00.
9.9846E-01
1.9037c+01

8.3028€E-93
F43074E-01
3.3)18E-23
'6.230BE-0%
8.1287E-06
9.0560E-006
5,2217€-02

5.093JE-09 *
1.007SE-31".,

usl = 2, 605006 H/SEC

XHE = .10

STANDING SHOCK

3.9194E403
5.1720€+01
3.6432E401 -
1.5804E¢02
- 9.7630E+00
“2.0036E+00
+2.080CE+00
8.8602E-01

4.8041£+00

MOLE FRACTIONS

8.69356~02
7.7759E~01
8.6882E-02
2.3447E~04

o 1.15556~06 '
1.6180E~04"
4.8071E~02 .
5.8428E-06 - -
3.7257E~20

REFLECTED SHOCK
7 6.26T4E¢03
"+5.9109E+01 -
T 42T759E+01

'~1 989TE¢02

© . 7L 1.0716E +01

-'2.07T39€¢00

2.2131E+00
"8, 7788E-01"
© 445791E+00

1.4189E-01

Troc o 6.T055E-0L
7 1l.4176E-01-
1.6475€~04
1.7110€-04 -
2.7101E-04

- 4,5157E-02
‘249336E-05"
©s 1.6197E-17

Usl = 2,70E+04 H/SEC

XHE = .10

STANDING SHOCK
T 4.0462€403,
5.3622€401"
3.5571E+01
1.6968E4D2
1.0012E+01.
2.0359E+400
2.1213€E400
8.8139E-01
4.8572E¢00

.

REFLECTED SHOCK
- 6.3694E+03

N ' 6.0810E¢01

4.6322€+01
2.1238E+02

® 1.0978E+01

2.1078£400-
" 2426126400

"8.T651E-01 "
¢ 4.6383E+00

MOLE FRACTIONS —~—==--=-=--

1.0470€-01
7.43C3€-01
1.0684E-01
1.9122E-04
1.22¢9E-06
1.7728E-04
4.T131€-02

9.6842E-06"

© 2.2950E-19

1.6014E-01
'6.3505€E-01
1.5999E-01
1.3526E-04

T 1.T062E-04
2.7811£-04

v h.41B3E-02
P 4.1998E-05
o 5.8544E~1T

10.%;



Pl = 1.3
AH2 =

)P:Cl[S

E-j _“
(L
ne
v2 T,
(oo .'
»20 :
[ S
rEe
rEee

102

SE+03 N/SQ-M,y

.99

. HUVING SHUCK

6.1881€E¢07
3.6057E+01

T d.806854C) .
1.0662E+02"
B.13CHE+GD

1.9872E¢00
1.93165+00
9.49195-01

l.96075¢01

.90

UV.ING SnOCK
. 5.63195402

1,864745¢0"
3. d271E+00
L. 1.12145402

. B.33d6E+D)
2,31 32K 400

T 1.6646E-02
 9.1464E-21 <

1.65426502
L2 T4 THES0% -
T 1.2993£=05.

1.67:9€-05"
5.1771E-02
2.87:06-08
5.2347€-29

Pi s 1.39€433 N/S0-Me
XH2 =

129523222

PTTELEDIS
Eed27654Q1

2725692
de9e)SE-LL
©2.T248E-92
2.0322k-%
i.82" 2E-05
2.0dT0E=-05

TABLE 1.

USE = 2.8CE+Cs M/SEC

X4F «10

STANDING SHOCK
4,2727€+03
5.5545€+01
3.5523E+01
1.8213E+02
1.C2749E+01
2,0670€¢00
2.1655€409
8.783¢E-01
4.9218E+00

MULE FRACTIONS:

1.225¢E-01
T 1.0750E-01
1.2288€-01
L 5G4CE-04
1.2966€E-04
L.¥375€-Ch
4.6162E-02
.1.562C€-05
‘1.2528€-18

U); = 2.90E+
x{E = .10

B .

" STANDING SHCCK

4.5740S402
5.74768E401
3.5972E¢01
1.9534E002
1.0557E+01
2.0974E+CC
2.2122€400
8.7649E-01
5.J331E+00

YCLE FRACTICNS -

le4l46€E-71
6.7145E-C]
1.41384€E-01
.le30t4E-2%
1.3647E-04
2.1022€-04
».5181€-02
2.3754E-05
4.1012E-18

REFLECTED SHUCK
6.6576E¢03
6.2644E+401
4%.5962E+01
2.2690€+02
1.1264E¢01
2.1407E+00
2.3123E+C0
8, 1590£-01
4.7156E+00

1.7871E-01

5.9854E-0!
1.7853€-01
1.1239E-04
1.7095€6-04>
2.8738E-04
4.3187€-02
5.9903E-05
2.1228€-16

04 M/SEC

REFLFCTED SHDCK
7.06805+073
6.4572E+01
4.6265E 401
2+56239E¢02
1.15686¢01
2.1731€E+00
2.3659E+C0
‘8. 7593 -C1
4, 79915400

1.9731€-01
5.6276E-0
1.971E-0¢
9.39¢1E-05
1.7103€-04
2,9695E-04
©.2183€-02
8.4725E-05
7.5307€-16

- Continued

SPECIES

£-
+
e
(3
s
rZ+
214
FE e
tEees

Pl 1

T

CCNVP LE~T

1.COE+C3 N/Su-M,

.90

MOVING SHOCK
7.0989€+02
4.0556E+01
8.8512E+00
1.1994E4+02
8.4963E+0)
2.)385E+00
1.9776E+00
9.20345€-01
2.1084£4+01

3.96424E~72
8.7238E-31
3.642GE-C2
-1.5619E-04
2.2891E-05
2.T165E-05
5.0566E-02
2.5822E-017
1.4913€-25

«JIE+J3 W/SU-Y,
«9C

MOVING SHOCR
B.095TE«02
©.406TE+OL
S.027¢t+00
1.3649E+02
b.ddset 00
2. )88.£+02
2J351E+00
B.8%2165-01
ce2545F 41

0.EHI6E-VD
d.1704E-21
o.65%1BE~-02
1.C633E-0%
1.,1736E-05
3.94715-0%
4.G127E-02
1.0394€-00
2.49727E-23y

usi =
X4E = L10

STANUING SHCCK
4.9325€¢03
5.9414E+Q1
3.6T18E+C)
2.0924E402°

- 1..0845E+01
2.12T4E+CD
2.261CE+00
8.7546E-01
5.0896E+00

MOLE FRACTIONS

1.6000€-01
6.354CE-01
1.5988€-01
1.1452E-04
1.42C4E-04
2.2619E-04
4.4152€E-02
2,.56482€E-C¢
2.67710E~-17

usl
XHE

.10

STANUING SFOCK

5.7804E+402
6.325CE+01
3.8635E+01
2.3887E+C2
1.1444E+01
+2.1874E¢C0
2.3649E+00
8.7527€-91
5.2811E+00

- MULE FRACTIONS-

1.96¢0E-01
2.6418€E-01
1.9643€-21
$.3253€-05
1 .48S0E-04
2.523CTE-04
4.2228€E-02
7.3472€-05
3.94CCE-16

3.C0E+04 M/SEC

REFLECTED SHOCK
7.5681€¢403
6.6575E+01
4.6941E+01
2.587TE+02
1.1888E+01
2.2054E+00
2.421 TE+Q0
8.7654E-01
“.8929E4C0O

2.1581E-0!
5.2679€-01
2.1555€E-01
7.8511E-05
1.7907E-04
3,0526E-04
4.1175€-02-

1.1868E-04
2.5918E-15

3,20E¢C% M/SEC

REFLECTED SHUCK
8.7729€+03
7.0778E+01
4.€818E+01
2.9389E +02
1.2571€+01
2,2T02E+00 .
2.5390E+00
8.7937e-01
5.1121€+00

2.5205€-01
©.5637£-01
2.5167€-01
5.4019E-05
1.6350€-04 °
3.1434E-0¢
3.9159€-02
2.2668E-04
2.7812€~14




Pl
XH?

P
T
RHU
oL
A

S

7. -
GAME
U

SPEClEg

-
N

re

r2°

ot

H2 4.

RE

nE+
FEee

1

I
L2

He
=2
o
k24
kE
e
HD 44

L.0CE+C3 N/Su-M,

.90

MUVING SHOCK
Ye16743+02
4, 7065401

© 9.27.82+00
1.5395E402
$.2807E+00C
2.13775+00

2.1CI8E400 . -

6. 7112E-0:
2.4032%+901

F4571iE-22
7.63828-01
9.5697E=-12
7.7874E-05
3.60876-05
5.0834E~05
4.7598E-02 -
2.88065-06

LeUDY6E-21 %

+J0E ¢33 /S0,
A

1.0311%+03

4.97492¢01° -

5.5403E+00

1.72585+22.° ¢~

9.58)2E+09
. 2,18745¢00 -
2.1725€+09
8,6702€-91
2.5531£40!

2550€-01

1.C271€E-CL
1.2554€-01 -

5.9079€-05" F. -

4.4782E-0%
5.07555-05
4.6023E-02
6.44835-006 .

TABLE |. - Continued

. pl-lkNIm2
US1 = 3.40E+04 M/SEC
XHE = ,10
STANDING SHOCK REFLECTED SHOCK
6. TE62E+03 1.0182E+04
6. T19TE+QL 7.5239E+01
4, 0721E+01 £.0833E +01
2.7074E+02 3.3209F+02
1.2072E+01 1.3310E+01
2.2475E+00 2.3354E4C0
12.4727E+00 2.6622E +00
8.7704€-01 8,844 T€-01
5.4753E400 5.3595E +00
MOLE FRACTIONS ---<
2.3194E-31 2.8664E-01
4.9546E-21 3.8924E-0!
2.3168E-0C1 . 2.86C6E-01
5.9937€-05 3.5822E-05
1.4917€-04 1.5209€-04
2.7054E-04 3.09656-04 °
4.03C0E-02 3.7143E-02
L.4115E-06 4,2020E-04
4.3977E-15 2.6517€6-13
US1 = 2,67E+04 M/SEC
XAE = .10
MOVING SHOCK STANDING SHCCK REFLECTED SHOCK
7.8621E+03 1.1774E+04
7. 1183E+01 8.0069€+01
4.2712E+01 © 5.2T01E+01
© 3,046TE+02, 3.7308E+02
1. 27326401 1.4119€+01
2.30080E+C0 2.4012€400
2.5859E+400 2.7901E 400
8.8059E-01 * 8.9226E-01
S.TQ72E+00 5.6430E+00
MOLE FRACTIONS —--=-=c=—een
2.6558E-01 '3.1934€-01
4.3010E-C1 3.2596E-01
2.6519€-01 - 3.1841E-01
4.2056E-05 2.2654E-C5
L.428CE-C4 1.3068E-04
2.7626E-04 2.8989€-04
©3.8413€-C2 3.5072€~02
2.5782E~04 7.6820E-04
4.0256E-14 2.3735€-12

1.9589E~20

Pl
Xn2

P
\d
RhO ~
"

A

S

4
LAME
v

SPECIES

€=
5]
R4t
22
b= i
i
KE
HE*+"
hE++

L=
3]
et
-2
H=C
H2+
hE
HE+
nE +¢

1.005+¢03 N/SU-M,

.90 .

MOVING SHOCK
1.15206£+03
5.2243E¢01
-S.8077E+00
1.9230E+02
1.0085E+01

© 2423776+0)

T 242694E+05
B84 6550E-00
2.7C39%+01

" 1.5545E-GF
L 6.4451E-I1

¢ 1.5542E-01

4,5480E-05 "

 4.,8809€-05

R b.4961E-05 "

4.4463E-02

1.2665E-05 -
2.3661E-19 -

s

.9C

XHE = .10

STANUING SHOCK
9,0588€E+023
1.5336€+01
4.4487E¢01
3.4065E+02
1.3433£+01
2.3685E+00
2.7029€+00
8.8610€-01
5.9661E400

2.9736E-01
I 3.,6846E-01
96 76E-01
«8411€-05

02

2.6978E-04

| 3.6540E-02
© 4,56¢1E-06
3.26€3E~13

Pl = 1.J005¢03 N/SQ-4, US1 = 4.00E+04 M/SEC

XHE = .10

«

1.3056E-06 -

USl- = 3.BOE+04- M/SEC |

REFLECTED SHOCK

-1.3540E+04
84544 5E +01

© 5.4229E+01 -
4.1TL9E+02
15501 9E ¢01
2.467TE+00
279220€ +00
'9.0341E-01
5.9770E+00

= MOLE FRACTIONS seww==mm——=a. |

3.5006E-01
2.6688€E-01
3.4849€-01"
1.30064€-05
1.0703€-04
2.55T3E-04"
3.2818E-02°
1.4049€E-03"
~2.1154E~11

MCVING SHOCK STANDING SFOCK . REFLECTED.SHOCK
1.5442€ 404

© 9L 1'518E 401
5,524 1E401
4.6398E+02
1.6022E+01 |
2.5338E400
. 3.05446400 ~
9.1830£-01
6:3437€400

1.2803F+03,
5.4616 2401
1.0057E+0!
2.1206E+0Q2
1.0497E+0L
2.2885E400
2.3308E+00

8.6555E-01

2.8536E¢D1

1.8494€E-01

3.8710E-01
.2 +86490E-01

3.5131E-05

5.11785-05
7.5211€-05
4.2881E-02
2,2789€-05
. 2.0685E-18

1.0325E404
ST, 9714E+01

4. 589SE+0L |

3. T840E+02
‘L.4180E+0L
2.4298E+00
2.8220E+00
8.93856-91

©6.25T8E+90

-=- MOLE FRACTICNS

.

'3,2700E-01
J3.1112€-01
3.2607E-01

. 1.8281€-05
‘1.1377E-04

. 2.51C6E-04
' 3,4643E-02
. T1.9285E-04 -
[2.39§5E-12

'3,781TE-01
2.1332€-01
3.7547E-01
6.8464€-06
8.2002E-05" |

“2.1076E-06
*3,01 76E-02
12.5638E-02

1.9035E-10 |



TABLE I. - Continued

2
pl-lkNlm'._
Pl = 1.00E+03 N/SQ-M, USL = 4,20E+C4 M/SEC Pl = 1.00E+03 N/SQ-M, USLl = 4,60E¢04 M/SEC
XH2 = .90 XHE = .10 . XH2 = .90 XHE = L10
MOVING SHOCK STANDING SKEOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK -REFLECTED SHOCK
P 1.4146F+03 1.1657€E+04 1. 7507E+04 P 1.7035€+03 1.4465E+04 ) 2.2134E+04
T 5.6922E+01 8.4451E+01 9.8688E+01 LA 6.1487€E+01 9.5623E+01 1.1814E+02
RHO > 1402858401 4.6911E+01 5.5677E+01 RHO . 1. 0664E+0} . 4.T7ST0E+01 5.461TE+01
H - T -2.3489F+02 - 4.1799€E+02 5.1437E402 H ’ - 2.8176E¢02 5.0266€+02 6,268TE+02
A . 1.0918E+01 1,4990€+01 1.7171€401 A 1.1800E+01 1.6853€+01 2.0139€¢01
S v 24 3400E+00 2.4905E+00 2.6002E+00 S 2.4448E+00 2.6103E+00 2.7307E+00
2 T 2.4163E+00 2.9424E+00 3.1862E400 z 2, 5980E+00 3.179SE+00 . 3.4303E+00
GAM » B8.66T0E-01 9.2426E-01 9.27626~01 GAME 8.7163€-01 9. 3409E-01 - 1.0008E+00
(VIS : 3.003GE+Q! 6.5892E+00 6.8005€E+00 (1] 3,3022E+01 7.4077€+00 7.9861E+00
SPECIES = —=—=-——=———e MOLE FRACTIONS -————memfmm SPECIES  w-=eo-eoe——e —= MOLE FRACTIONS =---—-=c=——=
E=-*5, o . 2,1377€-01 - 3.56451€E-01 4.0385€E-01 [3d 2.6876E-01 4.0265€-01 : 4.461TE-01
3 s 5.3098£-01 2.5817€-01 1.6546E-01 H- 4.2398E-01 1.6716€E-01 9.1191€-02
He - - © 2.1370e-01 3.5301€e-01 3.9909€-01 He 2.6862E-01 v3.98§5E-01 ‘% +3339E-01
H2. - 2.7329€-05 . 1.1047E-05 ) 3.1718£-06 H2 1.5462E~05 3.1565€E-06 4.3118E-07
K=~ ie 5.1982E-05 9.4162€E-05 5.8296E-05 b= 4.,9380E-05 5.4493E-05 2.,4518E-05
3 ‘7.9401E-05 2.,2203E-04 1.6011E-04 H2 ¢ 8.,1450€-05 1.4582E~04 6.9765E-05
RE_ - N 4.l367E-D2 3.2619€-02 2.6T24€-02 hHE 3.8392E-02 2.7440€-02 1.6410€-02
HE+ - ~ 3.8627E-05 1.36€68E-03 4,6607€-03 HE+ 9.9295€E-05 4.0073E~-03 1.2742€-02 -
HE*e <. . 1,4505€=-17 1.7154E-11 . 1 .8357€-09 HE+e 4.6413€E-16 8.9398E~-10 1.8839€E-07
PL = 1.00E+03 N/SQ-M, USLl = 4,40E¢04 M/SEC Pl = 1.00E+03 N/SQ-M, USl = 4.B0E+0% M/SEC
XH2 = .9C XHE = 10 . XH2 = L,90 XHE = .10
~- “MOVING SHOCK - STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P * . . 1.5560€E+03 1.3049E+04 1.ST46E +04 P 1.8574E+03 1.5876E+04 2.4733E+04
T - 5.9203E+01 B8.9729E+01 1.0732E+02 T 6.3811E+01 1.023¢€E+02 1.3251E+02
RHO - - 1.0490E+0! 4.7472E401 5.5544E+01 RHO 1.,0807E+01L #JTIZSEOQI. - . 542796E+01
H 2.,5781lE+02 4.5952E+402 5.6859E+02 H ) 3.0678E+02 5. 4735E+02 6.9108E+02
A ¢ . 1.1352€+01 1.5882E+01 1.,8502E401 A 1.2266E+01 1.7927€E+01 2.2258E+01
S . . '243922E+00 2.5512E+00 2.6656E ¢00 s 2.4980E+00 2.6684E+Q0 * 2+ T955E+00
. i.,’. 2.5055E+00 3.0633€+00 3.3124E+00 z 2,6934E+00 3.2912E+00 3.5352E+00
GAM B8.6875E-01 9.17T73€-01 9.6292E-01 GAME 8,7538E-01 9.5388E~-01 1.0575€+00
LV .3.1532E+00 5.9742E+00 7.3370E+00 V] : 3.4507E+01 T.9355E+00 8,851 TE+00
SPECIES  ~===~==e-===- MOLE FRACTIONS --=-cmcemees SPECIES ———————— —— MOLE FRACTI{ONS =-—me-cecca=-
E- - 2.4176E-01 3.79%94E-01 4.2651€-01 E~ 2.9467E-01 4.2281€-01 * 4,6259E-01
H " 4,7651E-01 2.0965E-01 1.2481€-01 h 3.7358E-01 1.3053e-01 6.3989E-02
ke N 2.4167E-01 3.7747E-01 . 44.1834E-01 H+ 2.9448E-01 4.1614E-01 4,4508E~01
K2, . 2.05$7€-05 6.1531E-06 1.2773E-06 H2 1.1377E-05 l.4674E-06 : 1.1553€-07
h=- T 5.1343£-05 . 7.3591E-05 3.8818E-05 H- 4.6269E-05 3.8226E-05 1.5128€~-05
R2+- 8.1494E£-05 1.85322E-04 1.1139E-04 44 7.9349E-05 1.0741E~-04 3.8408E~05
nE- - . 3.6850€-02 3,02€6E-02 2.2098E-02 HE 3,6973E-02 2.3784E-02 1.0811E-02
HE+ - 6.2829E-05 < - 2.3586€E-03 . 8.0917€-03 hE+ 1.5411€-04 6.6006E-03 T 1.7474E-02
HE#+ - 8.6790c-17 ' -l.2421E-10 1.8338€-08 HE ¢+ 2.2974E-15 6.45C4€~09 '2.0492€-06
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PL = 1.00E+03 N/5Q-M,
XH2 = .90

usl =
~XHE = .10

MOVING SHOCK- STANDING SHOCK

TABLE 1. - Continued

S.00€E+04 M/SEC

REFLECTED SHOCK

2.7529E+04
1.5119E¢02
5.0358E+01
T.6156E+02
2.4680E+01
. 2.8566E +00
3.6157E+00
1.1142E+00
9.541 7€+00

. 4.T453E-01

- 4.4044E-02

4.5374E-01
2.6321€E-08
9.8415E-06
1.9260E-05
6.8940E-03
2.0742€-02
2.1050E-05

REFLECTED SHOCK

3.0497E+04

1.7402E+02
4.7738E+01

' 8.3801€+02

2.7020E 401
2.9134E+00
3.6T10E+00
1.1428E+00
1.1206€ +01

 4.8244E-01
3.0652E-02
4.5966E-01
5.9058E-09
6.9410€-06
9.4866E-06
4.6402€6~03

2.2422E-02.

[4 © 2,0172E+403 ., 1.T277E404

T 6.6208E+401", 1.1016E+02
RHO '+ 1.0915€+01 © 4.6213E401 |
H 3.3285€+02 . . 5.9351E+02

A 1.2754E+0L , . 1.9135E+01

S . 2.5516E+00 . . 2.7247€+00

Z . 2.71914E+00 3,3937€400
GAME .., - B8.8011E-01 . - 9,7934E-01 .
v -» 3.5979E+0L-~,.: ~ B.511SE+00
SPECIES. . ====~=mm= ~~= MOLE FRACTIONS —==r=———=w=
€~ . 3.1943E-01.-, 4.4022€-01
[ 3,254 7€-01 ¢ 1.0022€-01
He - 3.1916E-01 ., 4.2959€-01
n2 Be1574E-06 5 .. 6.1909€-07
b= 4.2195€-05 «, 5, . 2.5TT77E-0S
H2+ . 7.5303E-05.: ., 1.42C8E-05
[ 3.5587E-02 ., - 1.9263€-02
HE®: . 2.36926-04 ~; . 1,0173E-02
HE#+¢ . 1.0856E=14. .,  4.5144E-08
Pl = 1.00E¢03 N/SU-M, . USL.= 5.20E+04 M/SEC
XH2 =. .96 0 XHE = ‘.10

. MOVING SHOCK . STANDING SHOCK:.

P 2.18315+03 .- 1.B627E+04
T ;6.8722E¢01 . ° . 1.1931E+02
RHJ 1.0987E+01. 4.4TSBE+OL
H :2.5997E402 - .6.4100E402

A 1.3269€+401 . 2.0539E+0L

S .. 2.6056E400 .. . . 2.7788E¢00

z ., 2.8915E+00 - " "3.4851E+00
GAME . 8.8603E-0l, ' 1.0146E+00

v 173,7443E401 .9.18B6E+00
SPECIES  m==—===-=-~ MOLE FRACTIONS
€= ,30429TE-01 . . %.5486E-01 ..
o “T2.7971E-0) I 7.5784E-02°
he . 3.4257E=01 4.4059E-01
H2 '5.66006-06 ~ . '2.,3590E-07
H- 31.7373E-05 . 1. 7002€-05
H2¢ 6.9506E-05 4.8041€E-05
HE . 3.64221€~02 1.4457E-02
HES 3.6373E-04 1.4237€-02
RE e 5.0308E-14 2,9927€-07°

1.7803E-04

pl-lkNFm?

PL = 1.00E+03 N/SQ=M,-
XH2 =
I3 2.3549E+03
T, - 7.1402E+01
RHO 1.1020E+01
H 3.8813E+02
A 1.3817E+01
s 2.6593E+00
z 2.9929E+00
GAME 8.9340€~01
v - 3.8895E+01
SPECIES -
€- 3.6522€-01
H 2.3664E-01-
He 3,64563E-01-
H2 3,7680E-06
H- 3,2036E-05
H2e 6.2210E-05
HE 3.2851E-02
HE+ 5.6186E-04
HE++ 2,3490€-13
Pl = 1.00E+03 N/SQ-M,
XH2 = .90
MOVING SHOCK
P 2.5323E+03
T 7.4314E+01
RHO 1.1011E+01
H - %.1733E+02
A 1.4408E+01
s 2.7131E+00
L 3.3947E+00,
GAME 9.0261£-01
u 4,0332E+01
SPECIES  ====m==mmm-
E- 3.8611€-01
h 1.96296-01
e 3,8520E-01
H2 2,381 26~06
H- 2.6440E-05
H2e 5.3745E-05 .
HE 3.1433E-02
HE + 8.79T1E-04
HE++ ..  1.1340E-12

XHE = .10

US1 = 5,40E+04 M/SEC

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.9877E+04
1.3016£402
4.2871E+01
© 6.8949E+02
2.2165E+01
+ 2. 8304E400
3.5622E+00
1. 0596E+00
9.9990E+00

—-m-e--c-—-— MOLE FRACTIONS --—~

4.6665E-01
5.6519E-02

4.4872€-01

8.1169€-08
1.1228E-05
2.9189E-05
1.0158€-02
1.7913€~02
1.8550€-06

3,.3483E+04
1.9892€+02
4.5386E+01

'9.1720E¢02 -

2.8928E+01

-249652€+00

3.7087€+00
1.1343E+00
1.2639E+01

4.8770E-01
. 2.2321€E-02
4.6301E-01
- 1.5734E-09
5.2215E-06
5.0455€-06.
3.3029€-03
2,2636E~-02 -
1.0244E-03

US1 .= 5,60E+04 M/SEC .

XHE = .10

STANDING SHOCK, . REFLECTED SHOCK

2.0989E+04
1.4290E+02
4.0%543E+01
- 7.3871€¢02
2.3905€E+01
2. 8790E+00
3.6228E+00
1.1038E+00
1.0956€+01

4.7556€~01
‘4.18713E-02
4.5454E-01
2.5953€-08
7.6385€-06
1.6912€-05
7.0080€-03
2.0585E-02
~1+0593E-05

3.6453E404
2.2367E+02
4.35T1E+01
9.9930€+02
3.0362E+01
3.0126E+00
3. 7405€+00 .
1.1018E «00

1.3656E+01

" MOLE FRACTIONS =—=-==——mmeme

4.,9204E-01 - .
1.7245€E-02
4.6397€-01
5.4047€E-10
4.1353E~-06
3.02676-06
2.3264E-03
2.0742E-02
3.6662E-03
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P

Y 1
XHZ

4
T
RhU
k

A

S

L
GAME
U

SPECIES

E-
H

he
H2
[T
hee
HE
HE +
HE ¢+

PL = 1
XH2 =

106

«005+03 N/SQ-M,
.99

#OVING SHOCK
2.7150£+07
7.75455¢01
1.0956% +01
4.4750E+02
1.5050E+O0"
2.7665E+00
3.1958E+00)
S.1404E-01
4. 17515401

4.0552¢e-01
"1459J4E-21

TABLE . - Continued '

US1l = 5.80E+04 M/SEC
= 0

XHE

STANUDING SFOCK REFLECTED SHOCK

2
1

«1961E+04
~5751€+02

3.8Cl3E+0L

7
2
2
3
1

- 8862E+02
«56C2€+01
+9252E400
+6678E+00
+«1346E+00

1.201GE+01

MOLE FRACTIONS

4.0409E-21 --

1.4098E-26
2.G867E-95
4,4544E-25
2.9886E-02
1.4052E-03
3.8204E-12

«QUE*03 N/SQ-M,
.9C

-MOVING SHOCK
2.90265+03
8.1205€+01
1.0850E+01
4.7882F+02
1.5755E+01
2.81G45¢09
2.2943E+02)
6.27923-01
4,3149F+01

4.2329E-01
1.2534E-01
4.29%7€E-01
T.7047E-G7
1.5628E-05
3.5150k-05
2.8058E-0¢
2.2970E-03
3.2489E-11

U
X

STAN
2
1
3
8
2
2
3

1.

1

MOLE FRACTICNS

+.8168E-01
3.1121€-02
«.5962E-01
3.10CCE-09
3.4265€-06
3,5962E-06
4.9552€E-03
2.2255E-02
5.3966E-05

Sl
HE

.10

DING SHOCK
«2799E+04
«7304E+02
+5616E+01
«3925E+02
.« TO89E+01
«96TEE+0D
«6994E+CO
1464E0C
+3110E+01

4.8641E-01
2.3710E-02
4.6284E-91
2.7341E-09
4.J6J2E-06
5.6252E-76
3.6828E-03
2.3123€-02
2.26415€-04

3.5195E+04
2.4590€¢02
4.226TE+01
1.0798E+03
3.16T3E+01
3.0541E+00
3.7711E+CO
1.081B8E+00
1.4621€¢01

4.9617€-01
1.4170€-02
4.6314€-0?
2.4275€e-10
3.,4430E-06
2.0633€~-06
1.5554€-03
1.6853E~-02
8.0692E~03

€.008+406 M/SEC

REFLECTED SHOCK
4.1737€E+04
2.68313E+02
4.0959E+01
1.1623E+03
3.3288E+01
3,094 7E+00
3.,8021E+00
1.0861E+0C
1.5557E +01

5.0028E-01
1.1852€-02
4.6156E-01
1.1959€-10
T 2.8761E-0¢
1.4662€-06
9.2157€E-04
1.2040€-02
1.3340E~02

p, = 1kNI m?

--------- ~= MOLE FRACTIONS

Pl = 1.0CE+03 N/SQ-M,
XH2 = .90
MOVING SHOCK
[ 3.0947E+03
T 8.5420£+01
RHO 1. 0693E+01
H 5. 1107€+02
A 1.65285+01
S 2.8714E+00
A 3.3880E+¢G0
GAME 9.4393E-0L
u 4.4521E¢01
SPECIES  ---m—===-o--
E- f.3922€-91
h 9.5837E-02
He 4.3539E-01
k2 3.8378E-~07
H- 1.1034€~05
F2+ 2.6242E-05
HE 2.5695E~02
hE e 3.8207€-03
HE++ 1.9907E~10
Pl = 1,002+403 N/SQ-M,
XH2 = .90
MOV ING SHOCK
P 3.2912E+03
1 9.024TE+ON
RRU 1.35J)0E+01
H 5.44335+02
A 1.7356€+01
S 2.92.2E+02
I3 2,4731E+0D
GAME 9.61058-01
u 4.58705+01
SPECIES
£- 4,5295€8~91
rF 7.1570E~02
X3 4.4666E~01
-2 . 1«7584E~07
H- 7.39«5E~-0¢
F24 1.8599E~05
hE 2.2516€E~02
HE+ 6.2774E~03
rEes 1.2771€~99

STaA

MOLE FRACTIONS

S$TA

US1l = £.20E+04 M/SEC

XHE = .10

NOING SHOCK
2.3493E¢04
1.8903E+02
3.3381E+01
8.9065E+02
2.8322€+01
3.0075E+CO
3.7233€+00
1.1397€+00
1.4235€+01

4.8910E-01
1.8528E-02
4.6451€-01
1.0185€-09
3.1372€-06
3.445€8E-C6
2.8222€-03
2.3218E-02
T.5760E-04

REFLECTED SHOCK
4.4191€E+04
2.5199E+02
3,9526E+01
1.24726+03
3.5204E +01
3.1336E+00
3.68289€+00
1.1085€+00
1.6495E+01

5.0378E-01
9.9448E-03
4.6016E-01
6.1092€-11
2.3683E-06
1.0575€-06
4.8245E-04
T.64756~03
1.7987€E-02

US1l = £.40E¢04 M/SEC

XHE = .10

NOING SHOCK
2.4147E+04
2.0500€+02
3.14465E+01
S.4344E¢02
2.9291€E+01
3.0451E4C0
3.7437E+00
1.117SE+00
1.52¢2E+01

4.9248E-01
1.4912€-02
4.658S€-01
4.2822E-10
2.4990E-06
2.2370E-06
2.1746€E-03
2.2480E-02
2.0572€-03

REFLECTED SHOCK
40 6454E ¢04
©3.17508+02
3.8016E¢01
1.3351E+03
3.7236E 401
3.1700E+00
3,8486E4+00
1.1347€+00
1.74T4E4+01

5.0632E-01
8.3360E-023
4.5936E-01
3.1791E-11
1.9151€-06
T.6840E-07
2.3169E-04
4.53956-02
2.1212€-02




Pl =
XHZ =

LN g B

GAME

SPECIES

E-

[
he
2
o
H2+
HE
nEe
HE++

Pl =
XH2 =

1.COE+03 N/7SQ-M,y

«90

MOV ING SHOCK
3.4900€¢03
9.5955€+ 01
1.0243E+01
5.7653€+02
1.828lE+01
2.9709€+00
3.5508E+00
9.8090€-01
4. 7168E+01

e e —

4.6491E-01
5.1950£-02

" '445496E-0Y '

7.2253E-08
+4.6581E-06
1.2363E-05
1.821 2e-02
9.95126-03
8.6745€-09

1.00E+403 N/SQ-M,
0

MOVING SHOCK
3.6937E+03
1.0270E+02
9.9396E+00
6.13736+02
1.9361LE¢d}
3.0192E+00
2,6184E+00
1.0087E+00
4.8453c401

———————————

4.7492€~01
3.7002E-02
4i6043E-01
2.6942€6-08
2.7987E-~06
T.7628E~06
1.3154E-02
Le4482E~-02
5.8399¢-98

TABLE I. - Continued

US1l = &.60E+04 M/SEC

XHE = .10

STANDING SHOCK REFLECTED SHOCK

2.4595E+04
2.2077E+02
2.958GE+01
9.9647E¢02
3.0129E+01
3.0832€+00
3.7650E+00
1.0921€E+00
1.6293E+01

T 4.841TE+04
346468 +02
3.6178E +01
1.4265E+03
3.5317€+01
3,2073E+00
3.8627€+00
1.1551E+00
1.8558E +01

MOLE FRACTIONS —~-ce~mmmene

4.9535€-01
© 1.2224E-02
4.6586E-01
1.9624E-10

- 2.0078E-06’

i .507EE-06

" 1.6154E-03
2.06CCE-02
4.5456E-03

US1 = €.80E+04
. XdE = .10

* 5.0811E-01
- 6.87S4E-03

4.5912E-01

1,6036E=11"

1.4888E~-06
5.4755€-017
1.0212E-04
2.5754E-03

2.3211€-02

M/SEC

STANDING SHOCK 'REFLECTED SHOCK

2.5045E+Q4
2.3569€E+02
2.8061E+01
1.0520E+03
3.1004E+01
3.1188E+00
3.7869%E+00
1.077CE+Q0
1.7116€+01

5.0140E+04
3.7761E+02
3.4294E+01
1.5220E+03
4.1298E+01
3.2435€+00
3.8715E+00
1.1665E+00
1.9715€+01

MULE FRACTIONS ~~———=————-

4.9827€~01
1.0318E-02".
4.65C0E~01
1.0156€E~10
1+66CTE~06
1.0755€~06
1.1531E~03
1.7227€~02
8.0166E~03

5.0928E~-01
5.6T06E-03
4%.5922€-01
8.2361E-12
1.1382E-06
3.9276€-07
4.5035€~-05
1.5016€E-03
2.4281€~-02

py~1kNImE

Pl = 1.00E+03 N/5Q-M,

XH2 =

14
T
RHO
H
A
S
1

GAME
v

SPECIES

E~-

Y]
he
M2’
He
H2e
HE
hEs
HE++

«90

USl = 7.00E+04 M/SEC

_XHE = .10

MOVING SHOCK = STANDING SHOCK REFLECTED SHOCK

3.8991E+03
 1.1048E+02
$.6109E+00
6.4984E+02
2.0617E+01
3.0637E+00
3.6720E+00
1.0477E+00
4.968TE+0L

4.8257€-01 .

2.6325€-02
4.6386E-01 _
9,4756E-09
1.6590€-06
4,7026E-06
8.52736-03
1.8T06€-02
3.5733E6-07

2.5383E+04 5.1540F 04
2.5031€402 4.09256+02
2.6622E+01 3.264T5€+01
1,1082E+03 1.6180€+03
3.2040E401 «.3127€+01
3,1534E400 3.2774E+00
3,8090E+00 3.8779%€+00
1.0767€+00 1.1720E+00
1.7887£+01 2.0830€+01

MOLE FRACTIONS <~=--=-mm==n
5,01186-01 5.1004£-01
8.8210E-03 . 4.T157€-03
4.6374€-01 4.5945E-01
5.5860€-11 4.4844E-12

1.3824E-06 8.7037€-07
7.9491E=07 2.8804E-07
‘7.7265E-04 2.1096E-05
1.3518E-02 9.3913E-04

1.1963E-02

2.4827€-02
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P1 = 2.00E+C3 N/SQ‘H:
XH2 = .90

»

- MOV ING SHDCK

[ 1.16%4E+01

T . .+ 2.9388E+00

RHO - ~ . -3,9506E400. -

H ® 3 T 3,0CA9E+00 ;-

Al © 1. 7084E400 .-

S T 1.0623E¢007

1. .. 0000E+00

[ 9.93115-01 .-

u - T 2.36T5E+CO. -
£~ 1.2974E=63 - 7"
3 1.9192E=-10 ",
He: 7. . 2,0959E-20
k2 9.0000E-01 """
H=" 5.3136E-71 " *
n2+ 4.5482E-20 -
HE 1.06CNE=01
HEs © 7 7.2104E-72
HE++ e .

PL = 2,002403 N/SQ-M,

AH2 = .90

. MOVING SHOCK

P 1.829iE+01

T 4.0445E+00

RHO 4s5218E¢0°

" 4.1631E+00 -

a 1.9904€400

s 1.9961E+00

I * 1.0000E+¢00 -

GAME - 9.7948E-01

U - " 3,0856E¢00°

SPECIES  ==--~-=em---
E- 1.1501E-41 °
H . 4.2492E-07
b+ - - 4.3867€E-20
K2 ' 9.0000€-01
H- 7 T T 3,9751E-47.
H2e 2.2576E-20"
hET T - 1 1.0000€-01 ¢
HE+ £ 2,7169E~ 59
hEes o7 0.

108 -

TABLE I.

. USl = 4.30E+03 M/SEC-

XHE = .10

srANnxuc s»ocx
2.4318E+01
- 3,6689E ¢00°
‘6. 6291 E+00°
© :3.7780E+00
-1.9006E400 -
1.0643E400
14 000CE+00-
9.8452€-01
- 1.4074E+00 *

REFLECTED SHOCK
5.5473€ +01

© 5. 1964E+00
1.14456+01°
-544623E+00

T 2.2380E+4007
1.0833E+00
1.0000E+00
9+6382E-01

T 1e2493E+00

~eocmeeoeos MOLE ERACTIONS =vem===—mwe- .

2.2984€E-08
3.4345€E-20

2.9964E~49

2.205€€-20

1.0009€-01
©.141662E-80
2.

9.3602E~-44 " -

© 9.00008-01"

1.3518E-27

3.0531E-05

© '4.93T71E-20

8.9997E-01

‘1.4431E-31

- 1.7069€-20

9.9998€-02

2,9720€-51
0.

-USL = 5.00E¢03 HISEC

XdE = -l

SIANDING SHOCK
%.B8633E+01 -
$5.4067E+00
*'8.993CE+00
5.7025E+00 .
2.2791E400
© 1.1009E+00
1.0000E+00
9.6070E-01
-1.5484E+00

MULE FRACTICNS

3.0144E~25
6.91€68E-05-
5.2204E-20
8.99%3€E-01

©.3.77192€-29 "

1.4235€-20
9.9957€E-02

6.3121E- SO

0.

REFLECTED SHOCK
1.0668E+02
T7.3183E+400
1.4552E¢01

© 8.0467€+00

T 2.5945E400

1.1231E+00
1.0018E+00
9.1819e-01
" 1.3923E+00

5.2503E-18
3.5638E-03
5.0838E-18
8.9661£-01
© 9,364 29€- 20
4.139E-18
9.9822€-02
©.1098E~38
- 0.

- Continued

PL = 2
XHZ =

«00E+03 N/SQ-M,

va

MOVING SHOCK

s

XHE = .10
TANDING SHOCK REFLECTED SHOCK
8.3750E+01 . 1.6686E+02
7.3592E+00 © . 9.0988E+00
. "1.1356E+401 © 1.8041E+01
..8.1168E400 _ ~ 1.1053E+01
2.5960E400 2.8167E+00
1.1369E400 1.1613E+00
.1.0022E400 .. 1.,0165E+00.
9.1379€~01 .~ 8.5782E-~01
1. 6600E +00 ; 1.4bsaegpq
MOLE FRACTIONS ———=—m=mm—
102565616 '3.26226-13
4.31526-03 . 3.2501€-02,
'1.0919E~16 " 2.9020E-13
8.9590E-01 .  8.6912E-01
*1.3727EX19 . 1.6423E-15 .
T1.66€7EX1T | T 3.7667E-14
‘9.9784E-02 . 9,8375E-02.
T40183%E739 1.2113E-32.

S

P 2.6551E+01
T ' 5.3387€+00
RHO -7 ™ 4.9732E+00°
H- '5.6252E+00
A 2.2655E¢00
S - . 1.1289E+00
¢ 1.0000E+00
GAME " 9.6135E-01
v 357996 €400,
SPECIES  ~=—m-mcee——ae
€~ “1.2335€6-24
M 7.1019€E~05
He 5.4877E-20
H2 8.99936-01
M= " 1.3672E-28,
H2¢ = 1.1560€E-20 |
HE - *". 9.9996E-02 |
HE+ ".1.4B10E-50
HE++ ‘D.
P1 = 2,00E+03 N/5Q-M,
XH2 = .90
MOV ING SHOCK
P 3,6447E+01
T 6. 7561 E+00
RHO 5.3690E +CO.
H T T.3343E400°
A " 2.5052E400
S 1.1602E+00
b3 * 1.0011E+00
GAME . 942794E-0!
u ,4.5182E£400
SPECIES  ==—-omme—eee
E- "'2.3518E-18
H.. .2.1644E-03
He 2.0798E~18
H2 ! 8.9794E~01 -
e 2.1572€8-22
h2+ _ 3.3807E-19
HE 9.9892E-02 ,
KE+ 1.3545E-41
HE++ J.

XHE = 10
TANDING SHOCK REFLECTED SHOCK
1.3475E402 | 2.4208E+02
9.0748E400 ,1.0402E+01
1.4588E¢01. 2.2194E+01
1.1098E+01 . 144486E+01,

T 2.8094E400° " 3.0174E4+00
‘1.1731E+00. 1.2006E400
1 0L79E400 ., - 1.0486E+00
. B.5444E-01 | B.347SE-01
1.6644E400  1.4513€+00

MOLE FRACTIONS ==——=-=~ ————

3.6767E~13 2.0526€-11
3.5112€~02 . | 9.,2620E-02

. 3.3110€~13"°  1.8544E~-11
B.6664E-01 - . 8.1201E-01
1.6913€-15 . . 2,0748E-13
3,8257€-16 - . 2.1893E-12.
9.8244E-02 . 9.5369E-02.
2.3455E6-32 1.3986E-28 .
0. 0.

US1 = €,00E+03 M/SEC

2. E 0. .

US1 = 7.00E+03 M/SEC




Pl =
XH2 = .90
"MOVING SHOCK
3 4.8259€+0;
T . 8.0659E¢00
RHO. . 5.9327E+00
H " T §.3246E+00
At " 2.6649E+00
S - - 1.1908E+00
L . 1.0084E¢00
GAME *  B8.T374E-01
u 5.2708E+00
SPECIES .======m===-
EX C L. 946749E-15."
o 1 e6758E-DZ
He - cTH.B961E-15
HZ . - ' "d.8408E-01
He " 1.526TE-17,
F2e 7.9416E-16
RET ' 3,9162E-02
HE ¢ “3.,86465E-36
FEed J.
PL = 2.00E+93 N/SU-M,

XH2 = .9

_MOVING SHOCK

[ 6.2128E+01
T V19,0862E¢00
RH) Y ' 6.6600€+00
BT 1,15995¢01
A T 2.7984£400
s’ 1.2220E+00
i : 1.0267E+0Q0 "
GAME ™~ 8.3950E~-01 -
5] 6. 0602E+00
SPECIES  ==—m———-—-m
- 6.5498E-.2
O Tt 5.1918E-02
b4 6.0949E-12
H2. . 8.5068E-01
= 2.0141E~15
H2e 4.7506E-14
HE 9. Tal6E-C2
nEs . 2.55928-32
hEte J.

2.00E+03 N/SU-M,

TABLE I.

USl = 8.00E+03 M/SEC

XHE = .10

STANDING SHOCK
2.0914E+02

. 1.0399€+01

1.9116E+01
1.4681E+01.
3.0184€+00
- 1.2115€E+00
1.0521E+00.
8.3271€-01
1.6342E+00

REFLECTED SHOCK

3.4585E+02 .

L. 1S14E+0L

2, 7428E+01
1.8524€401
3.2336E¢00

" 1.2428€+00

1.0952E+00
8.2932€-01
1.4560E+00

MOLE FRACTIONS ==-<===———-=

2.1681E-11 '~
. 9.91C6E-J2 .

1.9663E-11

S . 8.0585E-01

1.9845€-13

2.186€E-12

* 9.5045E-02
$.7176E-29
0.

1
XHE = .10

_STANDING SHOCK

3.1547E¢02
1.1534E+C1 -~
2.4844E+01
1.8871E+01
3.2431E+00
1.2529E+00

1.1009E+00

8.2828E-01
1.6232E+00

3.0291€-10

1.7384€-01

2.T606E-19

7.3485€-01
©.86482E-12
3.1694E-11
9.1308€E-02
4.6882E-26
3,2259€-92

= 9.00E+03 M/SEC

REFLECTED SHOCK

4.9270E+402
1.2571€+01

'3.3934E+01

2.3260E+01
3.4T37E400

1. 2884E +00

1.1550€E+00
8.3104E-01
1.4804E+00

MOLE FRACTEONS. —-=—--==-—-=

3.,4218E-10
1.8334€-01
3.134%€-10
7.2582€E-01
5.2417€E-12

3.3935€-11 .

9.0823E-02
6.4233E-26
Ve

- 2.3821E-09
2.6844E-01
2.18 % E-09
6.4498E-01

- 5.4513E-11

2.4919€E~10.

8.6578E~-02
4.0056E-24
2.2052€E-83

*

- Continued

‘e

2
- 2kN/m
PL = 2.00E+03 N/SQ-M,
XH2 = .90 XHE = .10
.. - NEVING suucx STANDING SHOCK
P s 7.7909E+0V 4.5646E402
T - . ~ .. 9.8918E+00 1.2577E+01°
RHO © 7.4716E+00 . 3.1254E¢01
H “1.4147E+01. -« 2.3615€+01 -
A ©2.9348E+00 ¢ .3,4827E+00 :
3 . 1.2549E+00 1.2575E+00: - .
z 1.0542E+00 ©1.1612E¢00 - -
GAME 8.2597E~01 8.3050€E-01
v 6.8622E+00 1.6434€400
SPECIES, ===—w-eeceec MOLE FRACTIONS.
E-u . 9.3510E-12" - 2.5T728E~0
h 1.0281E<01 2. TT10E<01
He. 8.7548E~12 .. . 2.3730€-09
H2: 8.0233E-01 - 6.3619E~01 -
M -, 4.3753€-14 . ' 5,6423E~11 -
k24 . 6.3995E-13 " 2.5628E~10
HE 9.4860E-02 8.6115€-02
HE+ 3.6462E-30 6.4058E~24
HE ++ 0. 3. 7246E~86
Pl = 2.00E+03 N/SQ-M, US1 =
XH2 = .90 XHE = .10
B a L% e o S "
. .. ...'. ~ N
. MOVING SHOCK STANDENG SFOCK
P - 9.5502E+0L 6.3381E+02 -
T. 1.0576E+0L 1.3582E+01
RHO 8,2918E+00 - .3.7894E+01
H 1.6963E+01 2. 88956401
A 3.0752€+00 3.7394E+00 - .
S . 1.28Y8E+00 - 1.3451E+00
I 1.0890E+00 1.2315€+00
GAME 8.2108E~01 8.3602E-01
v 1.6654E+00 1.678SE+00
SPECIES - =~======r==- MOLE FRACTIONS :
. 6.5631E-11- 1.3050€E~ oe
1.6346E-01 . 3.7597€~01
6.1780E-11 1.2128€~08
7.4471E-0]1 . 5.4282€-01
. %.,2259E~13 .+ 3,T405E~10
M2+, 4.2734E-12 - . . 1.29€2E~09
3 9.1827€~02 8.1201€~02
HE+ 4,7583€-28 2.6367€~22
HE+#¢ o. 5.,236$E-79

USL = 1.00E+04 N/SEC

e
REFLECTED SHOCK
<~ €4B59TE+02.

1.3612£+01
© 4.1096E +01
. 2. 8643E+01 -

3.7367E+00
<. 133372E+00 -
7 1.2263E+00

8.3649E-01

1.5206€ +00

-

1.3012€-08 .
B 3.6909€-01.
"y +1.2059€-08"
: :5.4937E-01
» 3.9229E-10 -
1. %1+3460E-09
-8.1546E-02
2.7813E-22
1.6950E-77

wow s

1.10E+04 M/SEC

REFLECTED ‘SHOCK
942736E402.
1.4669E+01

" 4,831 BE+01
3.4681€+01
4.0263E+00
138926400 -
1 1.3084E+00
8.4464E~01
1.5856E+00

. 5.57896-08
~ . 4.T138E-01

< 5,2216E-08 -
4.5219€-01

. 2.0643E-09,
5.63726-09
7.6431E-02
8.9327€-21
2.1170E-T4
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Xk2

P1 % 2.00E+03 N/Su-M,
0

MOV NG SHOCK

P 1.1478E+02
T 1.1189E+01
RHO 9.0780E+00
] 2.0043E+01
A 3.2203E+00
S 1.3267E£+00
z 1.1300€+00
GAME 8.2018E-01
v 8.4602E+00
SPECIES  ~—===--—=—-
E- 2.9861€E-10
+ 2.3003e-01
re 2,8236E-10
K2 6.8l4TE-01L
[ 2.4352E-12
H24+ 1.8685E-11
FE 8.5499E-02
HE+ 1.4734E-26
HE++ Je
Pl = 2.00E¢03 N/Sy-M,
XH2 = .90
. MCVING SHOCK
14 1.3579€+02
T 1.1760E+01
RH{ $.8144E5400
H 2.3389E+01
A 3.3711LE+00
s 1.3655€E+00
z 1.17655+00
GAME 8.2142E-01
7] 9.2510£+00
SPECIES  ~=====--——--
[ 1.0409E-09
H 2.9999€E-01
He 9.8833E-10
h2 6.1501€-01
M- t.0192€-11
H2 ¢ 6.2747E-11
HE 3.5000E-02
HE + 2.3879g-2%
hEee 1.51)4E-91
110

usl
XHE

STANDING SHOCK
8.4519E+02
1.457GE+01
4»42646E401
3,466€E+01
4.0147E+00
1.395%E+00
1.3102€+00
8.4377E-01
1. 7379E+00

'MOLE FRACTIONS

5.191€6E-08 -

4.7359€-01 -
4.8683£-08
4.5009€-01
!.8087€E-09
5.0418E-09
7.632CE-02
65.8581€E~21
2.783SE-75

uslL =
XHE = .10

STANVDING SFOCK
1.0907E+03
1.5606E+01
5.0034E+01
4.0939E+01
4.3141E+00
1.4471E+00
1.396BE+00
8.5379E-01
1.8170E+00

MOLE FRACTIONS

1.7756E-07
5.6814€-01
1.6854E-07
3.6C27E-01
7.0948€-09
1.65176~08
7.1563€E-02
1.2747€-19
5.0423E-70

-TABLE I. - Continued

1.20E+04 M/SEC

REFLECTED SHOCK
1.2154E+03
1.5774E+01
5.5048E+401
4.1336E401
4.3459E+00
1.4437E+00
1.3998E+00
8.5543€-01
1.£6695E 400

2.0485E-07
5.7117€-01
1.9382E-07
3.5738€-01
8.74C6E-09
1.9769E-08
7.1441 E-02
1.9293E-19
8.1009E-70

1.20E+C& M/SEC

REFLECTED SHOCK
1.5522€ +03
1.6985€+01
6.0933E+01
4.8652E 401
4. 70742 +00
1.5005€ +00
1.4997€+00
8.6992E-01
1.7757E+00

7.0091E-07
6.6642E-01
6.7057E-07
2.6690E-01
3.2465€-08
6.2425€-08
6.6619E-02
3.6106E~18
2.1991€~64

Y =2 kN/ m2

Pl = 2,00E+03 N/SQ-M, . US1 = 1.40E¢04 M/SEC
XH2 = . .9C - XHE = .10 ;
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 1.5842E+02 _ 1.3657€403 1.9362E+03
T 1.2305E+01 1.6701E+01 1.8404E+01
RHO 1.0483E+01 5.4899E401 6454926401,
H. 2.6999E+01 4.T682E401 5+6669E +01.
A 3.5287E+00 4,6434E+00 5.1323E400
S 1.4062E+00 1.5005E+00° 1.5589E+00
z ., 1.2281£400 1.4855€+00 | 1,6064£400
GAME '8.2400E-01 - 8.6674E~01 8.9095€-01
v 1.0032E+01° 1.9182€+00 1.9162E+00
SPECIES  ~==m—=-o-w == MOLE FRACTIONS =———=-w=ee—e-
€~ . 3.06489€-09., 5.5944E-07 2.4253E~06
H_ . . 3.7142E-01 6.5729E-01 - 7.5498E-01
n 2.9070€-09 .5+3545€6-07 ,2.3504E-06
H2 5.47156-01 2.7557€=01 1.8276E-01
H=. 3.4491E-11 T2.4145€-08 1.1384€-07
H2e 1.7648€E-10 4.81356-08 1.8879E-07
HE 8.1429€~02 6.7125€-02 . 6+2250€-02
HE+ L 2.6664E224 1.9700E-18 1.3242E-17,
hEes 1.11756-87 2.347SE-65 1.7343E-59
PL = 2.00E+03 N/SQ-M,  USL = 1.50E+¢C4 M/SEC
XH2 = .9 - . XHE = .10’
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
14 T 1.8273E+02 | 1.6675€+03 2.3694E403
T .~ 1.2839E+01 1.7933E¢01 ° 2.0253E 401
RHO . 141079E+01 5.8597€¢01 . 6.8201E+01
H . 3.0874E+0L 5.4905E+01 6.56464E+01
A 2. 6944E+00 5.0171E+00 5.6732E¢00
S, 1.4486E+00 1.5546E+00 1.6181€+00"
z 1.2845€+00 1.586GE+00 1. T154€ ¢00
GAME 8.2760E-01. 8.8450E-01 9.2661E-01"
v 1.0810€+01 2.0465E+00 © 240960E400
 SPECIES . ==-=-==ifc--= MOLE FRACTIONS =----=-ee==--
E- 7.9382€-09 " 1.72CSE-06 9.5082E~06
k 4.62956-01 7.3965€-01 8.3408E-01
He 7.6004E-09 1.665CE-0¢ 9.3265E-06
v2 4.7920E-01° 1.9732€~01 1.0761E-01
H= 1.0063E-10 7.5822€6-08 4.1133€-07
H2¢ 4.3842E-10 “1.3175€-07 5.9303€-07
hE 7.7852€-02 6.3017€6-02 5.8295€-02
HES 2.3336E-23 2.8983E-17 2.0120E-15
HE ¢+ 3.6013E~84 3.1328€-61 3.0302E-54




XH2

4 2.0868E+02 1.9886E+03
T 1.3374E+01 " 1.9425E401
RHO 1.1597€+01 6.0749E401
H 3.5014E+01 6.2576E+01
A 3.8696E+00 5. 4626E+00
S 1.4925€+400, 1. 6088£+00
z 1.3456€+00 1.6852€+00
GAME 8.3215€-01 9.1156€-01
v 1.1581€+01 '2.2134E400
SPECIES  — ~=—-mc—e-e—o MOLE FRACTIONS
£- 1.9053€-08 | 5.6062E-06
[ S.1346E-01  °  8.1318€-01
He 1.8322€-08 5.4826E-06
H2 T, 4.1221E-01 | 1.2741€-01
H- 12.6367E-10 .. 2.340SE-07
H2'+ 9.9528E-10" .7 3.5774E-07
HE, 7.4327E-02 5.9240E-02
HE'e ‘1.7298€-22 5.0976E-16
HE++ 6.3220€-81 2.4581E-56
Pl = 2,C0E+03 N/SQ-M,  US1 =
XH2 = .90 : XHE = .
MOV ING. SHOCK = STANDING SKOCK
P 2,3624E402 . 2.3169E+03
T 1.3922€401 2.1437E+01
RHO® . 1,2029€+0! 6.0819E+01
H ' 1.3,9419E+0L 7.0660E+01
A 44 0561 E+00 L 6.0445E+00
S 1,5377€+00, 1.6617E400
z 1.4105E+00 1. 7770E+00
GAME 8,3775E~01 . 9.590¢€E~01
U 1,2347E+01 2.4445E400
SPECIES  ~—oom——memam MOLE FRACTIONS
[ %.3351€-08 2.1598€-05
H- .5.8211E-01 8.7446E-01
He 4.1872€~08 2.1330€-05
H2 3.4700€~01 6.9218€-02
H- 6.3929€-10 7.6750E-07
H2+ 2.1175€-09 1.03¢€0€e-06
HE  1.0895E~-02 5.6274E-02
HE + 1.1515€6-21- 1.3540E-14
HE++ . 1.0210E-78 3.7618E-51

PL = 2,00E+03 N/Su-M,
= 90 .

MOVING SHOCK

TABLE |. - Continued

US1l = 1.60E+04 M/SEC
XH

E = .10

STANDING SHOCK

REFLECTED SHOCK
2.8605€+03
2.3184E+01
6.7952E 401
T7.5360E+01
6.4872E+00
1.6778E¢00
1.8157E+00
9.9971E-01
2.23756E+00

5.4638E-05
8.9833€-01
5.41T9E-05
4.6481€E-02
1.8282E-06
2.2873E-06
5.5075E-02
1.4549E~13
2.1669E-47

1. 70E+04 M/SEC

REFLECTED SHOCK
3.4352E+03
2.8807E+01
6.3492E+01
8.7093E+01
T.7141E+00
1.7371E+00
1.8782E400
1.0998E¢00
2.8779E+00

6.0841E-04
9.3333E-01
6.0702E-04
1.2190€-02
1.1555E-05
1.2939€-05

5.32428-02.

5.4374E~11
5.8276E-38

Py = 2 KN/ m?

Pl = 2.006+03 N/SQ-M,

XH2

SPECIES

£-
H

He
H2
-
H2+
HE
HE+
HE++

PL
XH2

HE¢+ .

= 2,00E+03 N/SQ-M,

90

US1 = 1.B0E+0&4 M/SEC

XHE = ,10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2.6539E+02
1.4498E+01
1.2372E+01
4,4088E+01
4.2566E400
1.5840€¢00
1.4795E+00
8.4470E-01
1.3106E+01

9.5710E-08
644819E-01
9.2870E-08
2.86422E-01
1.4694E-09
4.3094E-09
6.7590E-02
T.1774E-21
1.8819E-74

2.6317E+03
2.4504E+01
5.8142E+01
T.9064E+01
6.8658E+00
1.7114€+00
1.8472E+00
1.0415€+00
2.7907€+00

1.13476-04
*9.1691E-01
1.1289€E-04
2.8716E-02
2.9010E-06
3.4855E-06
5.4137€-02
T.8767E-13
1.1997E-44

4.0662E¢03
3.6143E+01
5.9155E+01
1.0009E+02
8.5264E+00
1.78T6E+00
1.9018E+00
1.0576€+00
3.4628E400

MOLE FRACTIONS ~--=-==e=me-=

4.7376E-03
9.3413E-01
4.7311E-03
3.7189E-03
4,9251E~05
5.5763E-05
5.2581E-02
8.3521€E-09
4.6879¢-30

USL = 1.90E+04 M/SEC

KHE = .10

MOVING SHOCK STANDING SHOCK

2.9609E+02
1.5123E401
1. 2617€+01
4.9021E+01
4.4T5TE+00
1.63126+00
1.55L 76400
8.5363E-01
1.3857E+01

2.1061€-07
7.1111E-01
2.0533€-07
2.2444E-01
3,2817E-09
8.5631E-09
6.4444E-02
4.6862€6-20
4.4602E-71

© 2.9117E+03

2.5000E+01
5:3331€E+01
8.7681€+01
7. 7655E+00
1.7559€+00
1.8826E+00
1.1045€+00
3.2834E+00

MOLE FRACTIONS

T.09C6E-04

9.3551E-01

T.0773E~04
9.9300E-03
1.117%€E-05
1.2500€-0%
5.3118€-02
6.9678E~11
1.2888€-37

REFLECTED SHOCK
4.6805E¢03
4.2161E+01
5.7672€+01
1.1284£+02
8.9390E+00
1.8285E+400
1.9249€+00
9.84586-01
3.8675E400

1.4975€-02
9.1599E~-01
1.4952€-02
1.89376-03
1.0653€E~-04
1.2887€E-04
5.1950€-02
1.4254€E-07
1.3130€~-25

M



2,

.

Pl
XH2

~TABLE I. - Continued

00E+03 N/SQ-My' US1 = 2.00E+04 M/SEC

9C »  XHE = 410

MOVING SHOCK STANDING SHOCK

REFLECTED SHOCK

3.2826E+02 3.1732€+03 5.26656403
1.5830E¢01 3.4141E+01 4.6796E+01
1.2750E+01 .4.8955E+01. 5. 7580€ +01
9.4216E¢Q01 .  9.6606E+QL 1.2554E+02
4.TZ15E+00 8.3496E+00 9.2818E+00
1.6789E+00 - 1.7950E+00 1.8645E+00
1.6263E¢00 .  1.8985E+00 - 1.9545E+00
. 8.6588E~01 1.0756E+00 9.4191€-01
1.460GE+01 . 3, T9T2E+Q0 4.1516E400
m=mmm-se—seo= MOLE FRACVIONS ———--—vee—=- .~
.1 %.8018E-07 . . 3.263SE-03.. 2.9363E-02
7.70256-01 9.3674E~01 8.8853€-01
4.7049€~07, 3.,2602€-03 . 2.9315€-02
1.68276-01 .. 3.9988E-03 1.2510€-03
7.3635€~09. . 3.2058E-05, 1.6383E~04
1.70386-08 . 3.5871€~05 2.1186E-04
0.1488E-02 . 5.2672E-02. 5.1162E-02
3.3343E-19 . 2,8863E-09 . - 7.71C1E~07
1.5769E-68 . B8.7984E-32-

5.8453E-23

2.10E+04- M/SEC

5.8018E 403
5.0533E+01
5. 7735401
1.3825E+02
9.6047E+00
1.8984E+00
1.5886E +00 -
9.1799E-01
4235126400

“4.5T14€-02

© B.5681E-01

. h.5692E-02

'9.2654E-04
. 2.13356-04

2.9266E-04

$.0286E-02

2.4028E-06 |

3.5592E-21

Pl = 2,00E+03 N/SQ-M, USL =
XH2 = .90 . XHE = .10
MGYING -SHOCK STANDING SFOCK REFLECTED SHOCK

[ 2,6179E+02 3.4268E+03

T - 1.6680E¢01 - - 3.8905E+01

RHO. 1.2746E+01 - 4.6022E+0L

H 5.9670E+01 1.0596€E+02

A 5.0102E+00 +8.6871E+00

s L 1.T267E400 © 1.8302E400 -

¢ 1.7017€+00 1.9139E+00 -
GAME 6.86433E~01 - 1.0135E+00C

u 1.5329E+01 4.241ZE+00
SPECIES  —===—-~=—=<- MOLE FRACTIGNS
[ 1.171 7€-06 9.4439E-03
H o 8.2672E-01 © 9.26626~01
e 1.15378-06 ° 9.4334E-03
H2® *.° "1.1651E-01 . 2.1085€-03
H= 1.6920E-08 T 6.44TLE-05
h2e ot 3.4826E<08 ° ° 7.4979€E-05
HE. 5.87664E-02 - 5.22645E-02
HE+ 2:768TE-18 . . "~ 3.8434E-08
HE ++ 7.84876-65 9.5416€-28

112

"pl-2kNIm2

XH2

SPECIES

E- .
H
ne .
H2”
-
HZ+
HE
hE+
HE++

Pl =
XH2 =

4
T
RHO
H
A
S

4
GAME
V]

SPECIES

E_
fus
He
k2
H=
K2+
HE
HE+
HE++

Pl = 2.002403 N/SQ-M,

MOV NG SHOCK
2.9645E+02
1.7800E+01
1.2551E+0! -
6.5378E+0!
5.3T99E+00
1.7740E+00
1.7746E+00
9.1621€-01
1.6038E+01

~eeececmee—oo= MOLE FRACTIONS

3.3618E-06

8.7297e-01

3.3274E-06
7.0676E-02
4.2880€E-08
7.73406-08
5.6351E-02
3.6492€6-17
L.3679E-61

2.00E+03 N/SQ-M,

«90

MOV ING SHOCK
4e3173E402
1.9463E+01
1. 2069E+01
T7.1327€¢01
5:9186€+00
1.8197€+00
1.8375€+09
9.7920€-01
1.67.0€+01

1.3052E-05
9.1153€-01
1,2980E-05
3.4025€-02
1.3146E-07
2.0363E-07
5.4422€-02
1.0320€-15
1.0914E-55

= 2.20E+04 M/SEC

usl
XHE 10

STANDING SHOCK
3.6655€+03
4.2978E+01
4.4081E+01
1.1581€+02
8.9584E+00
1.8638E+400
1.9348€E+00
9.6516€~01
4.5595E+00

1.9424€-02
9.,0793¢~01
1.9401€~-02
1.3319€-03
1.0089€-04
1.2344E~04
5.1686€-02

2.2489€-07

5.50€6E-25

usl
XHE

.10

REFLECTED SHOCK
6.26404E+03
5.3644E +01
5. 7438€ +01
1.5091€+02
9. 5080 +00
1.9315£ +00
2.0253€ +00
9.0357€-01
4,4820E+00

6+2956E-02
8.2349E~01
"6.2839E-02
T.2331E-04"
2.5189E-04
3.6363€-04
4.93T70E-02
5.5147E-06
7.1688E-20

2.20E+C4 M/SEC

STANUING SHOCK REFLECTED SHOCK

3.8384E+03 6.5069E 403
4.6360E+01 5.6283E+01
4.2191E+01 "5.6009E+01
1.2603€+02 1.6356E+02
9.2188E+00 1.0192E+01
1.89758+00 1.9655€+00
1.9611E+00 2.0641E+00
9.3416E-01 8.65414E-01
4.7689E+00 4.5845€+400
sese====—w-v MOLE FRACTIONS -=---- ————
3.2285€-02 8.0511€-02
d.8324E-01 7.8941E-01
3,2244E-02 8.0359E-02
9.3584E-04 S5.76415E-04
1.3413E-04 2.T734E~04
1.7246E-04 4.1844E-04
5. 0990E-02 45 .8636E-02
7.8509€-07 1.0504E-05
4.8943E-23 7.2668E-19




l = 2.
XH2 =

P 4.6679E +02
LI 2.216TE+0i
RHU. | 1.1214E+01
Ha* 7.7492E¢01 |
A 6.7000€+00
S, 1.8620E+00
o, 1.8777E¢00
GAME 1.0785E+00
[V} 1. 7317E+01 -
SPECIES
€= 7.7298E-05
H T+ 943466E~01
3 TIT4T134E-05
h2 1e1928E~C2+: «
M= 5.2329E-07
H2# “6,8379E-07
HE" 5.3255E-02
HE+ 8.3438E-14
HE ++ . 9.3643E-49
Pl = 2.00E+03 N/SQ-M:
XH2 = .90
MOVING SHOCK
P ©5.0151€+02
T . 2.5906E401
RHN ", .1.0222E+01 ..
TR 8.3861E+01,
A 7.4273E+00
S, 1.8995€+00
1 . 1.8937€400
GAME 1.1244E400
v " 1.7863E+01
SPECIES  —=-—-=c=mo-=
£~ 5.0379E-04
H 9.4238E-01
ke 5.0345E-24
h2- 3.8926E-03
h- 2.0589E-06
H2 ¢ 2.4920E-06
HE 5.28056-02
HE + 8.4946E-12
1.6200E-41

HE++ -

00E+03 N/SQ-Hs

+90

MOVING SHOCK

3.8805E403 6.5027E +03
4.9184E401 5.8436€E¢01

3.9617E+01 5.2888E +C1

1.3635E+02 1.7583E+02

9.4650E400 1.0448E+01

1.9326E+00 2.0012£+400

1.9915€+00 2.1041E+00

. 9.1460E-01 8.8781E-01

4.8910E+00 4.6536E+00

me—csece-sm-= MOLE FRACTIONS ——==r=-=-=-=

4.6860E-02 9.78$3E-02

8.55CSE-01" 7.5568€-01
4.6812E-02 9.7714E-02

6.904SE-04 4.5505E-0¢6

L.58¢E5€-04 2.8701€-04

. .2.1308E~-0% 4.4905E-04

15.0210E-02 4.7510E-02

1.9536E-06 1.7353€-05
1.2624E-21 4.3038E-18

USl = 2.50E+04 M/SEC

us1
XHE

.10

STANDING S+OCK

won

XHE .10

TABLE |.

2.40€404 M/SEC

REFLECTED SHOCK

STANDING SHOCK REFLECTED SHOCK

3.8374E+03
. 5.1666E401
. 3.,8838E+C1
1.46T0E+02
'9.6937E+00
1.96T6E+00
2.0241E+00
9,0206E-01
4.9SCTE+0C

6.

6

4.
1.
1.
2.
2.
8.
LT00TE+CO

L

3308€+403
«0225E+01
S013E+01
BTT75F+02
0683E +01
0375E+00
144TE+00
83506~01

MOLE FRACTIONS =m===cm--omn

6.206SE-02

8.2558E-01

6.1957€-02
5.28C0E-04
‘leT©17E-04
2.4212€~04
4.94C1E-02
3.8742E-06
1.4247€-20

1.1492€£~01
T7.2263E-01
1.1472€-01

‘3.6116E~04

2.85646E-04 .

4.6036E~04
4%.6601E-02
2.6040€-05

1.7754E~17.

- Continued

- 2 kNI .m°

Pl
XH2

HO

MARID ST,

GAME

2.00E403 N/SQ-M,’

«90

SPECIES

£~
M
He'
k2
h=irt
H2+
HE .
HE+
HE®e_

Pl
XH2

NP ID-T

GAME

MOVING SHOCK
5.3TTLE+O2
2.9923E¢01,
9.4505E+00

9.0480E+01
T.8627E+00
1.9324E+C0
1.9014€+00
1.0865E+00
1.8418E+01

T 2.2147€E=03 "
"9.4133E-01
2,2740£-03-
1.5149€-03

+ 5.9726E-06
6.6561E-06
5.2592€-02

3.4606€E-10 -

*'1.0829E~35

«90

= 2.00E+03°N/SU-M,

MOVING SHOCK

S.T618E+02 -
3.3599E+01
8.9732E+00

. 9.T377E+¢0l

{PECIES

-
H
He
H2
ne
r2+
HE
HEe.

HEee

FS

8.1003€+00
1.9620€+00
L.9111E+00
1.0219E400 -
1.9008E+01.

T 6.6159E-03 "

9.3363E-01

6.6145€-03
7.9038E-04. -

1.2426E-05
1.3864E-05

5.2326€E-02 ... .

4. TTI4E~09

1.3872e-31

XHE = .10

USL = 2.60E+04 M/SEC s

_ STANDING S+OCK REFLECTED SHOCK

3.8435E+03
5.3589E+01
3.4820E+01
1.5752E+02
9.93046E+00
2.0017E+00
2.0598E+00
8.9342E-01
" 4.9942E+00

€. 1602E-04
1.8656€E-04

‘2.6927E-04

4.8542E-02
“6.9358E~06
1.13156-19

_XHE = ,10

STANDING SHOCK
3.9485E+03
5.5648E+01
3.3824E+01
*1.6904E+02
1.0179€+01
2.0337E+00
2.0978E+00
-8,8750€E-01
5.0316E+00

MOLE FRACTIONS

9.4912€-02
7.6178E-01
9.4803E-02

3.3907E-04

"1.9832E-04
- 249628E~04
. 4.T658E-02
1:1580E-05
T.1104E~19

i+ 7,8251E-02°
7.9417€-01
7.8161€-02

6.242%E403 °
6.1962E +01
4. 6063E401
2.0014E+02
1.0924€+01
2.0728E ¢00
2.1872E+00
. 8.8049E-0)
4.7477€+00

“ 1.3206€~01
6.8935E-01
1.3183E-01
2.9099E-04
2.8221€6-04

‘ 4.6868E-04
4.5684E-02
3.7654E-05
6.4739E<17

USl = 2,70E+04 M/SEC .

REFLECTED SHOCK
603224E403 .
6.378TE+0]
4.4411E+01"
2.1342€+02
1.1183E+01

T 2.1066E+00
2.2318E+00
8. 7843E-01
4.8065€E+00

1.4940€-01
6.55656~01
1.4915€-01
2.3891E-04
2.8062€E-04
4.8056€-04
4.67536-02
. 5.3694E-05
2.28926-16

13



Pl
XH2

F

HO

NP TO =D

GAME

Pl

= 2
XHZ =

SPECIES

E-
H
he
HM2
o
H2e
hE
HE+
HE ¢+

114

«JOE+03 N/SQ-M,
0

MOVING SHOCK
6.1741E+02
3.6738E+01
8. 7272E+00
1.0457€+402
8.2830E+00
1.9894£¢00
1.9257E+02
9.6978E-01
1.9643E£+01

1.3847€-02
9.1983E-61
1.2844E-02
5.0170E~04
2.0393E-05
2.3232€-05
5.1920E-02
2.9659E-08
1.0079E-28

«COEeQ3 N/SU-M,
90

usl =
XHE = .10

STANDING SHOCK

4.1442€E+03
5.7741E¢01
3.3554E401
1.8132E+02
1.0445E+01
2.0649E+00
2.139CE+00
8.8329€-01
5.10C1E+00

.

MOLE FRACTIONS

1.1225E-01

7.2786E<0L

1.1222€-01
2.8166E-06
2.0985E-04
3.2477E-04
4.6731€E-02
1.8621€-05
3.9745E-18

TABLE I. - Continued

2.80E+04 M/SEC

REFLECTED SHOCK
6.5646E403
6.5748E+01
4,.3808E+01
2.2776E+02
1.1464E+01
2.1393E+GO
2.2791€+00
8.7712e-01
4.,8799E+00

1.6733€-01
6.2137€-01
1.6674E-01
1.9870E-04
2.8036E-04
4.9608E-04
4.3801€E-02
7.6158E-05
8.0672€~-16

US1l = 2,90E+04 M/SEC

XAE = .10

MOVING SHOCK  STANDING SKCCK

€.6132E+02
3.9297€+01L
8.6312E+00
1.1207€+02
8.46TOE+OD
2.0154E+00
1.9448E+00
9.35672-01
2.0316E+01

2.3426E-02
9.0131£-01
2.3421£-02
3.63725-06
2.882.E~05
3.37315-05
5.1419€-02
1.1069€E-07
1.1728E~-c¢

4,4164E402
5.9831E+01
3.3824E+01
1.9439E+02
1.0722€+01
2.0951E+00
2.1822E+00
8.8041€-01
5.1799E+00

MULE FRACTIONS

1.2964E-01
6.9364E-01
1.2978E-01
2.375S€E-04
2.2063E-04
3.5362€-0¢
4. 5765€-02
2.8765€E-05
1.6628€-17

REFLECTED SHOCK
6.5333E402
6.781BE+01
4.3905€40)
2.43156 402
1.1765E+01
2.1713c+00
2.3285€+00
8.7646E-01
4.9659 +00

1.8471E-01
5.8701E-01
1.8437€-01
1.6648E-04
2.80006-04
5.12T1E-04
‘4.,2838€-02
1.0711E-06
2.7867€-15

by * 2N/ me

Pl =
XH2 =

HO

AND IO

GAME

SPECILES

E-
"
ne
h2
h-
H2+
hE
HE ¢
HE+¢

2.00E+03 N/SQ-M,

.9

MOV ING SHOCK
7.0751€+02
4.1704E+01

" 8.6216E+00

1.1986E+02
8.6601€+00
2.0404E+00
1.9677E+0GO
9.1389€E-0!
2.1013E+01

3,4746E-02
8.7934E-01
3.4738E-02
2.7719E~-04
3.7141€E-05
4.4T16E-0S
5.0820€-02
3.0213E-07
4.4569E-25

PL = 2,00E+03 N/SQ-M,

XH2 =

SPECIES

-
-
e
(4
o
rn2+¢
HE
HE +
hE+e

«90

MOVING SHOCK
8.0630€+02
4.5595E+01
8. T467E+00
1.3629€+02
9.959¢ E+00
2.0903E+00
2.0218E+00
8.96355-01
2.2454E+01

s=====c-—w—— MOLE FRACTIONS

6.0494E-02
8.2926E-01
6.0478E-02
L. 869TE-C4
5.2361E-05
6.65626-05
4.9460E-02
1.2964E-06
8.9296E-23

US1l = 3.COE+04 M/SEC

X4E = .10

STANDING SHOCK
4.7468E+03
6.1926E+01
3.4412€+01
2.0816€+02
1..1008E+01
2.1247E+00
2.2275E+00
8.784¢E-01
5.2532E+00

REFLECTED SHOCK

7.390SE+03
6.9970E +01
4.4381E+01
2.5942E¢02
1.2080E+01
2.2030E+00
2.37956 400
8.7638E-01
5,061 6 +00

MOLE FRACTICNS -~-=<=com===

1.47€1E-01

6.5927€-01
L.4741€-01
2.0282€~04
2.2982E-04
3.8158E~-04
4.4850E-02
4.3C4SE-05
8.5273E-17

2,0232€E-01
5.52719E-01 °
2.0192€-01.
1.3960E-04
2.7812€-04
5.2749E-04
“.1869E-02
1.4916E-04
9.3315€-15"

USL1 = 3,20E+04 M/SEC

X4E = .10

STANDING SKFUCK REFLECTED SHOCK

5.5280E+03
6.6102£+01
3.6007E+01
2.3747E+02
1.1601£¢01
2.183¢£E+00
2.3225€+00
8.7666E-01
5.46C¢E+00

1.8251€-01
5.9129€-01
1.8223€-01
1.4851E-04
2,4131E-04
4.2962E-04
©.29€8E-02
8.8940€-05
1.2322€-15

8.5119E+03
7.4494E+01
4.5934£401
2.5439E+02
1.2755€¢01
2.2665€+00
2.4875E+00
8.77926-01
5.2782E+00

2.3684€-01
4.8577€-01
2.3628€-01
9.7092E-05
2.6762E-04
5,6556E-06
3.9919€-02
2.6108€-04
Q. 4660E-14



Pl = 2.00€¢03 N/S5u=M,
XH2 = .90 .

GAME
U

SPECIES

£~

]

He
HZ
F=
M2+
HE -
HEe |
HE ¢+

P
XH2

2

[
T
RHD
H
A
S

L.
GAME
U .

SPECIES

F-
H
ke
H2
H-
H2+
HE
HE +
HE+s

TABLE |. - Continued

US1l = 3.40E+04 M/SEC

XHE = .10

MOVING SHOCK - STANDING ShOCK

9.1292E+02 6.4502E+03
4.8899E+0L 7.0326E+01
8.9583E +00 3.7856E4C1
1.5382E+02 2.6911E+02
9.4662E+400 1.2224E+01
2.1393E+00 2.2425E+00
2.0839€+00 2.4224E+00
8.7937€-01 8.7702E-01
2.3931E+01 . 5.6T51E+00
----- ~==---- MOLE FRACTIONS
8.8485E-02 2.1636E-01
7.7478E-01 5.2558E-01
3.8659E-02 |,  2.1597€-01
1.36676-04 ;.  1.08C1E-04
5.5021E-05 . ' 2.4274E-04
8.7012E-05 4.6312E-04
4.7983€~02 4.1104€-02
3.701 7E-06 -'1.7017E-04
4.1337E-21 1.3645E-14
.Q0E+03 N/SQ-M,  US1

«90

MOV ING SHOCK
1.0267E+03
5.1850E+0Q1
9.2017E+00
1.7206E402
9.8755€E+00
2.18381E+00
2.1520E+00
B.7403E~01

. 2.5423E+01

1.1733E-01
7.1868€-01
1.1726E-01
1.0387€-04
7.4907E-05
1.0514E~04
%.6460E-02
8.4200E-06
8,4587€-20

XHE = .10

STANDING SHOCK

7.4837€403
7.4639E+01
3.9677E+01
3.0285€+02
1.2879E+01
2.3015E+00
2.5271E+00
8.7932£-01
5.9121E400

REFLECTED SHOCK
9.8479E+03
1.5325E+01
4.TT738E+401
3.3241E+02
1.3488€+01
2.3302F+00
2. 6006€ ¢00
8.8186E-01
5.526BE+00

2.6999E-01
4.2151€-01
2.6919€~01
6.5345€E-05
2.4694E-04
5.41 73E-04
3.7939E-~02
5.1388E-04
8.5737€E-13

3.60E+04 M/SEC

REFLECTED SHOCK
1.1364E+04
8.4551¢ +01
4. 9451E+01
3.7333E402°
1.4289E+01
2.3943E+00
2.7178E+00
8.88556-01
S5<8114E+00

MOLE FRACTIONS —==w——=v-m-m

2.486GE-01
4.6280E-01
2.4814E-01
7.6883€~05
2.3386E-04
4.7787E-04
3.9263E-02
3.0843E-04
1.1942€-13

3.0147€-01
3,6071E-01
3.0025€-01
4.1822€-05
2.1721E-06
5.1296E-06
3,5873E-02
9.2135E-04
T.2042E-12

b, = 2kNI m?

PL = 2.00E¢C3 N/SQ-H,
o]

XH2 =

MNP ID-T

GAME

SPECIES

E-
]
H+
H2
-
h2+
HE
HE+
HE ¢+

XH2

[
T
RHO
H
A
S

A
GAME
U

SPECIES

E_
[l
he
HZ
H-
H2+
HE
HE +
HE++

9

USL = 3.80E+04 M/SEC

XHE = L10

MOVEING SHOCK STANDING SKOCK REFLECTED SHOCK

1.1474E+03
5.4600€+0]
9,4429E+00
1.9213E+02
1.0291€¢01
2.2377E+00
2,2254E+00
8.7161E-01
2.6917E+01L

1.4643E-01
6.6198E-01
1.4637€-01
8.0153E-05
3.1969E~05
1.2041E-06
4.4919E-02
1.6720E-05
1.0561E~18

PL = 2,00E+03 N/SQ-M,

.90

MOVING SHOCK
1.2752€+03
5.7213E¢01
9.6781E+00
2.1291E+02
1.0713E+01
2.2875E+00
2.3030E+00
8.7097E~-0}
2.8423E+01

1.7519€-01
6.0599E~01
1.7512e-01
6.2239€-05
8.6280€-05
1.3242€-04
4.3391E-02
3.0246E-05
9.3845E-18

8.,6132€+03
7.9119E+01
4.1323E+01
3.3860€¢02
1.3572E+01
2.3608E+00
2.6345E¢00
8.8370E~-01
6.1550E+00

MOLE FRACTIONS
2, 7922E-01

.. 4.0344E-01
- 2.7853E-01

5+2935E-0S5
2.1582E-04
4.T7207E-04
3.7418E-02
54¢3944E-04
9.2190€E-13

1.3039E +04
9.0334E401
5.08646E+01
4.1734E4+02
1.5180€+01
2.4590€+00
2.8389E+00
8.9851E~01
6.1535E+00

3,3120€-01
3.0362£-01
3.2929¢-01
2.4960E£-05
1.8112€-04
4.5977€-04
3,.3589€-02
1.6361E-03
5.8878€6-11

USt = 4,00E+04 M/SEC

XHE = .10

STANDING SHOCK
9. 8274E+03
8. 3864E+01
4. 2696E+01
3.7636E¢02
1. 4316E+01
2.4202E+00 |
2. T445E+00
8.9040€-01
6.4471E+Q0

MOLE FRACTIONS

3.0820E~01
3.4T67€-01
3.0702€~-01
3.4851€-05
1.9059E-0¢
4.4597€-04
3.5512E-02
9.2304E-04
6.5268E~-12

REFLECTED SHOCK
1.4877€+04
9.6870E+01
5.1859E+01
4.6440E+02
1.6177E+01
2.5236E+00
2.9615E+00
9.12156~01
6.529TE+00

3.5884E-01
2.5112E-01
3.5573€-01
1.3700E-05
1.4308E-04
3.8799E-04
3.0895€-02
2.8712E-03
4.7903E-10

115



TABLE.I. - Continued

2
. .- pl--_,ZkNIm
Pl = 2.00E¢03 N/SQ-M, US1 = 4.20E+04 M/SEC
XH2.= - .90 L. - XHE = .10 [ - D, .
’, . . - N ’ . * -
‘.~ .- MOVING SHOCK STANDING SHOCK . REFLECTED SHOCK
P. ...:, 1.4090€+03 1.1091E+04 ™, .. -1.6B43E+04
SX 0 5,9745E401 8.8935€401, . 1.0439E402
RRU- ., $.8907E+00 ‘8.36T4Ee0L, * - 5.2325£+01
Ho T243613E402° 4. 15TTE402 | S5.1444E+02
A 1.1143E401 1,51156401.  ~  1.7304E¢01
S. . T 2.3379E400° 7 2.4T92E+00 , . 2.S877E+00
z :243844E400° .0 2.8555E¢00 . ~ 3.0837E+00
GAME T 8.T157€-01 ~ ° B8.996SE~01. 9.3014E-01
u. 2¢9911E+01 .~ 6. T7BSE+00 6.9647€400
SPECIES  ==-=——-==—=—2 MOLE FRACTIONS -=-=r=———=. .
E- . L 2.03356=-01 . 3.3504E-01 . . . 3.8416E-01
n,o. . 5.5119E-01 .. 2.9611E-01.°  2.0393E-0l
He. . " 2,0324E-01, . 3.33256-01 .0 . 3.7906E~01
2 4.B210E-05" . 2.1766E<05 .. . 6.8134E-06
ne 8.7928E-05 ° 1.6CS6E~04 . 1.0736€-04
h2+ D 1.4083E-04 4.01G1E-04 3.0601€-04
HE . 4.1888E-02 1o 3.3470E-02, 2.7527€-02
HE+. - 5.1310E~05 . . 1.5503E-03 4.9025€-03
HE¢+s - 6.5709E-17 " T %.3240E-11 3.8878E-09
SPl.= 2,COE+C3 N/SU=M,  US1 = &4.40E+04 M/SEC
XH2 = .90 ’ XHE = .10
- " MOVING SHOCK - STANDING: SHOCK REFLECTED SHOCK
[ 1.5493E¢03 1.2409E¢04 . - 1.8980E+04
T - 6,2228E401 9.4488E+01 . 1.1337€402
RHO 1.0086E+01 . . 4.4270E+01 5.2251E+401
n o T2.5761E402, - 4.5696E402 | S.6B46E+02
[ 1.15815¢01 - 1s5986E+0L . 1.8625€4+01
3 . 2.3884E¢00 . 2.5377E+00 2.€51 TE+0C
T 7 2.4686E#00 -  2.9665E+00 3.2040E+90
GAME 8, 7314E-01 9.1168E-01." 9.5500E-01
7] 3,1398E¢01 T, 15 T6E+Q0 7.5090E+00
SPECIES ===——c—=—==< MOLE FRACTIONS ===-=—-cmce- -
E- .. :. . 2+43051E~Cl 3.59688€~01 , 4.0722E-01
. ©49834E~01 : . 2.4883E-01 - 1.6215€6~01
2.3037E-01 - 3.5709E<01 - . 3.9912€-01
3.7137€~05 1.2756E<05 :. _. 3.,0024€-0C6
8.7203E~05 . 1.3001E-04 7.7250€~05
1.4563E=04 . 3,4686E-06 . . - 2.236T€-06
HE . 4.0426E-02 3.1142E=02 - 2.3257€-02
HEe 8.3003E-05 .+ . 2.5676€E-03 . T.9543€-03
HE ¢+ 3.2039€~08

3.8496E~16

- 24T831E-10 -

‘Pl = 2.00E+03 N/SQ-M,

XH2 =

p
r .
RHD
H .

A

S

1.
GAME
v

SPECIES .

(34
H
He
HZ
H-
H2+
HE .
HE+
HE ¢+

Pl

=2
XH2 =

P
T
RHO .
H
A
S

7
GAME
u

SPECIES .

E-

L}

He
H2
H-
H2¢
HE
HE+
HE++

MOV ING SHOCK

USLl = 4,60E+04 M/SEC

TXHE = .10

STANDING SHOCK

REFLECTED SHOCK

. 1.6960E+03 1,3734E+04 2.1238E+04
6.4T64E+OL. - 1.0063E+02 1.2428E+02
1.0244E+01 4. 4370E+01 5. 1495E401
2.8155E402 4. 9975E+02 6.2627€402
1.2040E+01 1.6937€+01 2.0221E+01
2.4402E+00 2.5954E+00 2. 7144E400
2.5572E+00 3,0760E+00 3.3186E400
8. 7563€-01 9.2670€-01 9.9144E-01
3.2877E¢01 7.6107E+00 8.1399E +00

-------- ~~ MOLE FRACTIONS —-——— -
2.5718E-01 3.82€0E-01 4.2763E-01
4,464 8E-01 2.0624E-01 1.2626E-01
2.5698E-01 3.7826E-01 4.1577E-01
2.8093E-05 . 6.9616E-06 1.1587€-06
8.4164E-05 1.0059E-04 5.4554E-05
1.4659E-04 2.8060E-04 1.5062E-04
3.89T4E-02 2.8355€-02 1.8371E-02
. 1.3099E-0¢ «.1550€-03 1.1761LE-02
2.0434E-15 - 2.5847E-07

+00E+03 N/SQ-M,

. . 1.7438E-09

US1 = 4.B0E+04 M/SEC

XHE = .10

MOVING SHOCK, STANDING SHOCK

1.8489E+03
64 T282E+0L
+ 1.0378E+01
3.0654E+402
1.25145+01
. 2.4920E+00
. 2.64T9E+00
- '8.7903E-01
3.4351E+01

2.8262€E-~-01
3.9702E-01
2.8235€-01
2.0932€-05
. 1.9276E-05 -
1.4401E-04
3.7564E-02
2.0184E-04
9.8573E-15

1.5099E+04
1.0758E+02
4.4107€+01
5.4431E+02
1. T991E+01
2.6519E¢00
3.1820E+00
9.4550E-01
8.0791€+00-

JMOLE FRACTIONS

4.0311E~01"
1.6867E~01 -
3,9649E-01
3,5186E-06
7.5204E-05

2,1655E-04 .- -

.2.4948E~-02
6.,64782E-03
1.0711E-08

REFLECTED SHOCK
2.3T06E+04
1.38396402
4.9995E+01
6.8992E402
2.2238E+01
2.1771E+00
3.4264E+400
1.0430€ +00
8.9865€ +00

4.4557€-01
9.5223E-02
4.2989E-01
3.7204E-07
3.8532E-05
9.1460€-05
1.3556E~02
1.5627€-02
2.1697E-06




XH2

NP TITX~ND

GAME

SPECIES

E-
h
He
2
[ooly
h2+
HE
HE +
nEes

Pl
XHZ

]

HO -

NUB I DT

GAME

SPECIES

[
g
He
He
iy
Hz+
HE
HE+
HE+s

Pl = 2.00E403 N/SU-M,
= ) i

MOVING SHOCK
2.0089E+03

. 6.9898E+01

1.0485E +01
3.3262E+02
1.3010E+01
2.5441E+00
2.7411E+00
8.8344E-01
3,5831E+01

3.0699€-01
3.4968E-01"
3.0662€~-01

1.5244E-05
7.2807€-05 "

1.3803€-04
3.6175E-02
3.0733£-04
4.5085E-14"

2.00E+03 N/SQ-M,

.90

MGV ING SHOCK
2.1744E+03
7.2605E+01
1.0563E+01
3.5972E+02
1.3528E+01
2.5958€+00
2.8352€+00
8.8897€~0i.
3.7292E+01

3.3000£-01
3.0505€-01
3.2947€-01
1.0830E-05
6.5192E-05
1.2907E-04
3.4807€-02
4.6373€-04
1.9742E-13

TABLE I

USl = 5.COE¢04 M/SEC

HE = .10

STANDING SHOCK
1.6444E+04
1.1550€402
4.3370E401
5.9042€402
1.9179E+01
‘2. 707CE+00
3.2827E400
9.7017€-01
8.6722E+00

MOLE FRACTYIONS

4.2126€-01
1.3620€-01
4.1176E-01

5.4921E-05
- 1.5823€-04
+2.0966E-02
9.4970E-03
6.2958E-08

usl
XHE

.10

STANDING SFOCK
1.7761E+04
1.2464E+02
4.2218E+01
6.3782E+02

© 2.05845E4C1
T 2.7600E+00
3.3754E+00
1.0033E+00
9.3231E+00

MOLE FRACTIONS

©.3722€-01
1.0871E-01
4.2420E-01
7.0538€-07
3.9876E-05
1.09€2E-04
1.6778E-02
1.2848E-02
3.4926E-07

1.64C4E-06

REFLECTED SHOCK
2.6364E404
1.56156+402
4,8009E+01
7.5919€ +02
2.4527€+01
2.8362E +00
3.516TE +00
1.0955E+00
9.5912E+00

4.5977€-01
7.058LE~02
4.4114E-01
1.0562E-07
2.8395E-05
5.1615E-05
9.8462€6~03
1.8573E-02
1.71L30E-05

5.20E+04 M/SEC

REFLECYED SHOCK
2.9207€+04
1.78226+02
4.56T2E+01
B.3479E+02
2.6879E401
24 B9ILE+00
3.5882E+400
1.1298£+00
1.1215E+01

T 4.7052€E-01
5.1783E-02
4.4978E-01
2.7980E-08
2.1614E-05
2.7845E-05
7.2627€-03
2.0483€E-02
1.2278€E-04

" <2 kNI m?

< Continued

Pl = 2. 005'03 NISQ-H-

XH2 ‘=,

wo -

NAPRPIXOIMD

GAME

SPECIES

e

H
He '
R2

=

H2+
HE

HE ¢
HE++

P = 2,
XH2 '=

HU

nErID=T

I
GAHE.

SPECIES

E~

o
he -
H2 -
H~

He+
HE -

HE® .. 0L

HE+47"

«90

USL = 5.40E+04 " N/SEC

XHE = .10

MDVING SHOCK' STAND!NG SHOCK REFLECYED SHOCK

2.3455E+03
7.5516E+01
1,059LE+01
3,8787E+402
1.4086E+01
2.648TE+Q0 -
2.9326E+00
8,9599E-0L
3.8738E¢01L

3.5223€-01

2.6203€-01 “° -

3.5146E-01
T.3692E-06

5.6494E-05

 1.1704E~04 *
3.33956-02

. 7.0521E-04
8.7873E-13

Q0E +03 N/SQ-H-
30

MOV ING SHOCK
2.5223E+03
7.8627€E+01
1.0588E+01
4.1705€+02
1.4680E401
2. T009E+00
3.0296E+00
9.0461E~01
4.0172€¢+01

" 3.7297€-01
2.2203E-01
3.7184E-01"
4.8195€~06
4.7458E-05
1.03036-04
3.1932€-02 .
1.0757€~03 .
3.9211E-12

1.8973E+04 3.2060€ 04~
1.3525€402 2.0282€402°
4.0564E401" 4.3416E+01
64 8623E¢02 9. 137 7E+02
2.2099E+401. 24894 TE+01
2.8108€¢00 | 2.9463E+00"
3.4583E400 3.6408E+00
1.0441E¢00 1.1347E400
1.0092E+01 " Le2454€401
MOLE FRACTIONS -~—--- ———-
4.506TE-01’ 4.7815€-01
'8:,5670€-02" 3.8837E8-02
6. 3464E-0) 4.5552E-01"
2.7855€-07 8.1820€-09
2.9156E-05 1.6878E-05
7.1927€-05. 1.5609€-05
1.2933€-02 5.4939€-03
1.5961€-02 . 2.1313€-02
* 1.8152E~06" © 6.6025€-04

" USL ='5.60E¢04 H/SEC

XHE = .10

srAnoxNG SHOCK  REFL
© 2.0064E404 -
1.4727E402
3.8424E¢01
7.3536E402
2.3739€+01
2.8581€+00
3.5273E+00

© 1.084SE+00
1.1022E401°

MOLE FRACTIONS —=~

4. 6139E-01
6.7280E-02
4.4291E-01

. 1.0574E-07
2.19228-05
%.5709E-05
9.9060E-03' -
1.8436E-02 -
8.536€E-06

ECTED .SHOCK
3.4931E+04
227806402
4+1652€+01

T 9.957TE+02

3.0575€+01

249939 +00
- 3,6814E+00
‘1.1147E+00

1.3683E+01

4.8390€-01
3.0434€-02
4.5848E-01
2.9330E-09
1.3589€E-05
9.6131E-06
4,1321€-03
2.,0633E-02

© 2.3981€-03
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TABLE I. - Continued

M 2 kNI'm2

Pl = 2,00E403 N/SQ-M, ' US1 = 5,B0E+04 M/SEC . Pi = 2,005¢03 N/SQ~Ms  US1 = €.20E+04 M/SEC
XH2 = .90 X4E = .10 . XH2 = .90 XHE = L10
MOVING SHOCK STANDING SHCCK REFLECTED SHOCK - ' MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 2.7045E+03 2.1044E+04 3. T643E+04 P 3,0827E+03 2.2595€E+04 4. 2595E¢06
T 8.2034E+01 l.6134E¢02 - 2.5122€+02 T .- .. -9.0101E+01 1.9199€¢02 2.9736E¢02
RH() 1.0545€+01 3.6378E+OL 4.0310E+01 - RHO 1.0328E+01 . 3.,2124E+01 3.7851E+01
R %.4727E+02 71.8533E+02 1.0774E+03 H, - "5.1073E402° 8.8702€¢02 1.2448E+03
A 1.5320E+01 2.5432E+01 3.1948E+01 - A 1.6767€¢01 2.8316E+01 . 3.5174E+01
S 2. 7528£+00 2.9048E+00 3.0365€ +00 S 2.8547E¢00 2.9880E+00 3.1158E¢00
I4 3.1263E¢02 © 3.5852€E+00 3.7173E+00 I3 3.3127€+¢00 3.6635E+00 3.7844E+00
GAME 9.1511E-01 - - 1.1182E+CC 1.C930E+00 GAME 9.4193E-01 1.1402€+00 1. 0994E+00
U 4.1589€E+02 T 1.2031E+01 1.4T723E+01 . L VI %©.4349E4+01 1.4238E+01 - 146626E401
SPECIES  ~--m—we—meee MOLE FRACTIONS =~==--=—===--= SPeCIES  ——-=—m===- —— MOLE FRACTIONS -=---e-—eoe—-
13 3.9235£-01- - 4.7008E-01 4.8888E-01 E~ 4.2651E-01 4,.8138E-01 4.9794E-01
h 1.8490E-01 5.2253E-02 2.5012€-02 n 1.2080E-01 . 3.2885E-02 1.79264€-02
k+ 3.9964E-01 4.4973E-01 4.5919E-01 He 4.2243€E-01 4.5842€-01 4.5770E-01
H2 2.9899E-06 3.7668E-08 1.3991€-09 W2 9.4581E-07 .5+640SE-09 3.5382€-10
h- 3.84156-05 1.6711€-05 1.13C8E-05 - 2.2147€-05 "1.0443€-05"" 7.9807€-06
h2+ 8.7555€~C5 2.7912€-05 6.5581E-06 2+ 5.5852E-05 1.1059€-05 3.5024E-06
HE 3.0328E~02 7.59¢68€-03 2.9720€E-02 HE ~ 2.6140€E-02 4.7982€-03 1.1666E~-03
hE+ 1.6581E-03 2.0257€-C2 1.8157€-02 HE ¢ . 4.0469E-03 2.2030€-02 1.0272E-02
RE sy 1.,8095€6-11 3.8217€-05 5.7719€-93 FE++ 4.6764E-10 4.68C4E-04 1.4985E-02
Pl = 2.00E+02 N/SU-M, USY = E.00F+Cs M/SEC Pl = 2,00E+03 N/SU-M, US1 = €,40E+06 M/SEC
XH2 = .90 XHE = .10 XH2 =. .90 XHE = 10 :
MOVING SHOLK STANDING ShOCK REFLECTED SHOCK . . . MUVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 2.8916€+03 2.1897E+C4 4.0210E+04 4 cLr L 3.2794E403 2.3240E+04 . 4.487TE«04
T 8.5827€+01 1. T635E+02 2.738584+02 . T .. 9.4917E+01 2.0782E+02 3.2187€+02
RnO 1.2459F «01 3.4215E+01 3.9135€ +01 KM 1.2169E+01 3.029¢6E+01 3.6587€¢01
H 4. T850E+402 8.3601€¢02 1.1603€+03 L 5.4399E+02 9.3933E€+¢02 1.3319€+03
A 1.6014E+0. 2.6972E+01 «2426E¢01 ’ A . 1.7575€+01 2.9438E401 3.7069E+01
S 2.8041F+00 2.9476E+00 3.0765E+00 S 2,9034E+00 3.0257€+00 3.1522€+00
Z 3.,22V3E+00 3.6292E+00 3.7519E+00 I3 3.3977€¢00 3.6912E+00 3.8107€E+00
GAME 9.2760E-01 1.1367E+00 1.C874E+00 LAME 9.577¢E~0L 1.1297€+00 1.1203E+00
v 4.2986E+01 1.3106E+01 1.5685E+01 u ©.5706E+01 1.5345E+01 1.7557€+01
SPECIES  -=—-—wee——ee MOLE FRACTIONS —=-—-===—==-- . SPECIES  ---——-mmmee- MOLE FRACTIONS --———=—e—ee
E- 4.1024E-0! 4.764%€-01 4.9359E-01 E- - 4.4085€-01 . 4.8527E-01 5.0141€-01
k i.5J99€-01 %.1159€6-02 2.1120€E-02 L 9.5084E-02 | 2,6826E-02 1.5290£-02
he 4.0762€E-01 4.56477E-01 4,5862€-01 He 4.3458E-C1 4.60175E-01 4.5T0%E-01
K2 1.7422€-36 l.41168E~08 6.6589E-10 2 . 4.8109E-07 2.4752€-09 1.9558E-10
H= 2.9828E-05 "1.312CE-05 9.5506E-06 Lot ’ 1.5816E-05 . B8.4632E-06 6.6161€-06
r2e¢ T.1494E-05 1.7345€E-05 4.7510E-06 n2+ .4.1859€~05 T7.3619E-0¢ 2.6290E-06
ht 2.8460E-02 S.98S2E-03 1.9686E-03 HE 2.3191E-02 3.8645E-03 6.3918E-04
rEe 2.5841€-03 2.1420€-02 1.4395€-02 rEe 6.2401E-03 2.1967E-02 6.8475€6-03
hHE+e 3.7730E-11 1.4524E-04 1.0289€-02 tEte 2.3375€-09 1.2565€-03 1.8755€-02
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Pl = 2.00E+03 N/SQ-My  USI = €.60E+04 M/SEC
XH2 =. .90 o

SPECIES

E-

-

He

H2

F=
H24
hE
HE +
FE+e+

XH2

H2+

HE+
FEs+

MOVING SHOCK
3.4797E+Q3
1.0062E402 .*
9.9399E+Q0 -
5.7822€E+02

1.8494E+0L ,

2.9531E+00
"3.479GE+00
9.T699E-01
4, T028E+01

4.5389E-01
b 7.2862E-02
T 4, 4466E=31
2.2023€E-07,
1.0684E-05°
2.9516E-05

1.9327E-02_°
9.4169E~03 -

1.3134E-08°

.90

MOVING SHOCK'

3.6845E+03
1.0697E+02
S, 1069E+0C
6.1345E+02
1.9494E+0L"
2.9988E+00
3.56484E400°
1.0012E400
4.8332E+401

4.66457E-01

_5.5783E-02

“ 4,5104E-01
9.7052E-08
7.1331E-06
2.0253€-05

. 1.5065E-02
1.3116E-02
6.7969€-08

XHE = .10

STANDING SKOCK
T2.3T8TE¢CH”
2.2385E+02°
2.8590E+01
"9.9315E+02
3.0390€+01
3.0631E400
‘3, 716BE+00 .
1.1100E+00
1.6322E+01 -

- MOLE FRACTIONS

4.8881E-01
2.2214E-02 -
4.62C6€-01
l.1€55E-09
6.9023€-06
+5.0559E-06
3.042€E-03
2,097€¢E-02
2.8866E-03

S

XHE - .10
STANDING SHOCK
2.4296E404
2.3922E+02-
2.T148E+01

" 1.0480E+03

© 3.1262E401
3.0982E+CO
3.7411€+400
1.0921€+400°
1.7278E401

%.9214E-01
1.88286-02°
4.6230E-91
6.0891E-10

5.7445€E~06 "

3.6505E~06

"2.3274E-03
1.89€4E~-02
5.4386E-03

TABLE 1. - Continued

REFLECTED SHOCK
« 4 6896E+04
3.4946E +02
3.5021€+01.
1.4236E+03
3.5100E +01
3,1893€ ¢00
3.8318E400
1.1417E+00 .
1.8621E+01-

5.0415€-01
1.2857€-02
4.5689E~01
1.0503€-10
5.2902E-06,
1.9377E-06
3.1730E-04
4.2927€-03
2.1487€-02

Pl = 2,00E+03 N/SQ=M,. US1 = €.80E+04 M/SEC

REFLECTED SHOCK
"4 .BB6BE+CH
T 3.T934E+02,
3,3487E+01
©1.5188€+03
4.1088E+21
- 3,2248E¢00
3.8469E+00
1.1569E+00"
1.9742E+01

- 5.0610€-01

.. 1.0801E-02

 4.STI0E-O1
5.7310E-11
© 4.1734E-06
"1.4385E-06
1.5347€-04
2,6885€-03
2.3153€-02

p-l-ZkNIm2

Pl
XH2

SPECIES

AN
[
bt
He-
o
H2+
HE-
HE +
FEe+

2.70E+03 N/SQ-M,

MOVING SHOCK

3.8897€+03
1.1446€+02
9.4162E+00
6.4954E+02
2.0674E+0L
3.0434E+00
3.6091€+00
1.0347E+00
4.9567E+01L

4.7356E-01
4.2076E=02
4.5664E-01
3,9122E-08
4.6376E-06
1.3202€-05
1.0789€-02
1.6918E-02
3.4918E-07

U1l = 7.00E+04 M/SEC
XHE = .10

STANDING SHOCK

2.464TE+04
2.5462E+02
2.5700€+01
1.1035€+03
3.2230€+01
3.13426+00°
3. 7665E+00
1.0832€+00
1.8132€401

MOLE FRACTIONS

4.9555€-01
1.6068E-02
4.6182E-0L
3.31%58E-10
4.7682€E-06
2.6793€~06
1.6723€-03
1. 6024E-02
8.85326-03

REFLECTED SHOCK
5.0369E+04
4.1003E+02
3.1844E401
1.6139€+03
4.2937E+01
3.2589€+00
3.8576E+400
1.1655E+00
2,0823E+01

5.0746€E-01

9.0864£-03

4.5752€E-01
- 342049E-11

3.2524E-06

1.0764E-06

T.5945E-05

1.7520€-03

2.4095€~02 "
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P1
XH2Z

5.0

0=003 N/su-u.

MOVING SHOCK

TABLE I.

US1l = 4,C0E+03 M/SEC

XHE = W10,

STANDING SHCCK

REFLECTED SHOCK

1:1614E+0L o« 2:4318E401 5.S4T4E +01
2.9388E+00 .0 ¢ 3.668SE+00 - - 5.196 TE +00
3.9506E+00 .6.6291E¢00. - 1.1444€¢01
2,0049E+00 " 3.7780E+00 5.4623E+00
1.7084€E400 -+ -+ 1.9006E+00 2.2383E400
1.0653E¢00+-+ ~ 1T0674E+00"" 1.0873£+00
1.0000E+00 = - 1+ 000CE+00 . 1. CO00E+00
9.9311€-01 "~ 9.8453€~01 .8.6407E-01
12+36TSE400 r-. 1.4074E+00- 1.2494E+00
SPECIES  ------ m——— MGLE FRACT[ONS ——————
A 4 tavl ¥
E- 4.4708E-64 2 88196 44 3.9377e-28
Fooe- bl 1e213BEXL0 7 2. 1.4536E-C8 1.9333E-05
He .t . 1.5007€-20". - 2.6826E-20 ¢ 4.2960€E~20
H2 .+ 9.0000€-01 " ° ~9.0000E=01 ' 8.9998€-01
Hee e 2. 24894TE-T1. — 1.4587E-49 6.6465€-32
n2e 5.1434€-20 - 3.9615€6-20 . 2.3481€-20
o +o'+ 1.0000E-01 - - 1.0000E-01" 9.9999E-02
Rhel ot 8.3709E-72°27  1.5160E-60 - 4.1448E-51
fitee L0 0. St . 0. O.
21 = S. JoEocz N/SQ-M,  USL = 5.00E+03 n/sec
#H2 2 . .90- . - XHE = .10 .
NN B ot
MOVING SHOCK STANDING SFOCK REFLECTED SHOCK
11,8291E+01 4.B62TE+01:. . 1,0679E+02
4.0445E400° ¢+ 5.4071E+00 7.3515£+00
4.5218E+00 . B.9914E+00 - 1.451 06401
4.1831E+00 5.T022E+00: * B.0540E+00
1.9904£400 ° T2.27G8E+00 - ' 2.6107E+00
.1.1008E+00 - ~1.1058E+00 1.1291E+00
1.0000E+00 1.0000E+00- 1.0012E+00
.9.7948E-01 © 9.6119E-01 9.2604E-01
U = <.3.0856E+00 1.5487€400 .1.397GE+00
SPECIES  ====o==—--o- MOLE FRACTIONS ==-===---=--
E~ 3.4563E-42 8.5385E~26 7.3189E-18
H - ++77 © 2.68756207.-+  “4.3812E-05 ° . 243798E-03
He ~ - 3.6623E5200. . 64,6418E-20 . B.7316E-18
H2 -<t., 7 9.00008-01: B8.99G66E-01" *~ - 8.9774E-01
W2 r 1.8889E-47 - ‘1.6926E-29° " 1.4451€E-19
H2e - . - 2.9818E-20 - 2.0021€-20 - « 143346E-18
HE . 1.0000E-01"" - .9.9958E-02 .7’ 9.9881€-02
HE¢ < = 7 3,6160E<59-. "% '8.9691E-50- * 4.8190E-38
0. : T a0, R 0.

HE+é -

120

- Continued -

P f?kNlmz

PL = 5.,00E+03 N/SQ-N,

XH2 =

HO

NPT XN=-D

GAME ~ °

SPECIES

E-
H
H+
H2
H-
H2¢
HE
HE +
HE++

Pl
XH2 =

MDD T DT

" GAME

SPECIES

E-
H

He

H2

H-
H2+
HE
HE+
HE#+*

.90

US1l = 6.00E+03 M/SEC

XHE = .10

MOVING SHOCK STANDING SHOCK

2.6550E+01
5.3393€+00
4. ST26E+00 .
5.6251€+00
2.2662E+00
1.1351E+00
. L. 0GOCE+00 -
9.6188E-01

3.7995€+00

m===ee-—w-=- MOLE FRACTIONS

3. 3766E-25
4.4999E-05
4.9845E-20
8.9996E-01
5.9189€-29

1.6595E-20 -

9.9998€E-02
2.1668E-50
0.

= 5,00E¢03 N/SQ-M,

«90

8.3460€+01

"7.3862€E+400
1.1284E+01

8.1092€+00
2.612TE+Q0
1.1434E+400
1.0014E+00
9.2287E-01
1.6T703E+00

6.11445 17
2.8607E-03
5.3943€E-17
8.9728E-01"
‘1.0259€E<19
1.336SE-17
‘9.9857E-02
7.8562€E-39
0.

REFLECTED SHOCK
1.6754E402
9.29376+400
1.7798E+01
1.1096€+01
2.8606€ +00

. 1.1690€+00
1.0129€+00
8.6930€-01
1.4754E+00

3.6695E-13

2.5433€-02
3.0945E-13.
8.7584E-01

3.2876E-15

6.0791€E~-14
9.8728E-02
7.8018E-32

0.

'

uUsl = T7.00E+03 M/SEC

XHE = L10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3.6426E+0L _
6.,7725€+00°
5.3748E+00
7.3331€+00
2.5168E+00
1.1679E+00
1.0007€+00
9.3462E-01
4.5155€+00

......... -= MOLE FRACTIONS

1.0998E-18
1.4136E-03
9.1010€-19
8.9866E-01

. 5.1883E-22
2.55566-19
9.9929E-02
1.3373E-41

- 9.

1.3280E+02

- 9.2343E+00

1.4188E+01
1.1060E+01
2.8483E+00

"1.1807€+00

1.0136E+00
8.66T74E-01
1.7086E+00

3.5188E-13
2.677SE~02
3,0140€E~-13
8.7456€E-01
2.T403E-15
5.3217E-14
9.8661E-02
5.4885€-32
0.

‘244275E 402
1.0767E+01
2.1649E+01
" 1.4559E+01
3.0754E+00
1.2092E+00
1.0415€+00
8.4349E-01
1.4935€+00

2.9652€-11
7.9651€-02
2.5603E-11
8.26433E-01
5.3426€-13
4.5839E-12
9.6017€E~-02
5.8678E-28
0.



. Lo
Pl = 5,00E+403 N/SQ-M,

XH2 = .90

HDVING SHDCK'

-4.8L40E+01
8.164TE+00

*.943185E+00
. 246983E+00
-1.1996€+00

GAME - " -.8.8627E-0L -
v 5.2576€+00

SPECIES

" 1.2207E-02
2 B.8B4DETOT
9.8749E416

7.7211E-36
J.

Pl =
XH2 = L,90

< o W Sa

. HOVING SHOCK -

P..- . .. 6.1880E+91. -
Yo L. 9.3021E¢00 - .
L 6.5i30E¢00. - .

© 1.1588E+01

1.2314E¢00

u 6.0356E+00

4.1859E-02

8.0532E-14

9.2081E-32
T

5.8599€+00 -

1.0061E«00- - -

“ -7 Ba1503E- !5
7.1847€-15

~ 241T34E-17. .

9.9390€~02 ¢

PR . ..
5.00£+03 N/SQ=My:

2.8422E400. . -

1.0214E+00 - -
B.5026€-01. ¢

7.5566E-13".
6.7919E-13 .
8.0023€=01 ",
4,0580E~15 . -

9.7907€-02 - .-

"TABLE L,

Usl = 8,00E+403 M/SEC

XHE = .10

STANDING SHOCK

12.0367E¢02 -
.1.0716€+01

v, 1.8215E+01
T 1s4606E+401
.3.0675E+CO
© 1s2196E+00
.1.0435E+00
8.4152E~01
1.6893E+00

S — MULE FkACTlONS S ——
. . a174-11
o+ 8.3352E-02

2.5082€~11
‘8.2082E-01
4.6319E~13
4.1546E-12
i1.79.5832€E~02..

. 2+3563€-28
0.

XHE = .lO

STANDING SHOCK
. 7 3.0381E+02
~1.1986E401

12.3291€+01
1.8752E+01

© 1.2610E+00.
. 1.0882E+00

1.6854E+00

[REra]

MULE FRACTIONS

. 5.2056E-10
"1.6219E-01
4.6024E-10
~ 7.4592€~01
1.4000E-11,
7.4311€-11;
9.1851E-02
. 3.9324E-25
3.1409€-89

3.3015E¢00--

8.3564E-01

REFLECTED SHOCK

3.4301E+02

7. 142017401
’ 2.6313E+01
1.8596E+01

- 3.3028E4+00
1.2518E+00
1.08647€E+00
8.3683E~01
1.5076E+00

© 5.1684E~10
.+ 1.5623E-01
- 4.5415€-10
7.5158€E-01
1.4973E-11
T.7662€-11
9.2188E-02
5.0902E-25
1.6180£-89

(USL = 9 00E+03 H/SEC

..REFLECTED SHOCK

4. 8312E402
. 1.3201E+01
3.2069E +01
. 2.3320E+01
. 3.5541€+00
. 1429726400
<. 1.1413E400
. 843843E-01
1.5388E+00

.+ 4.2956E-09
2.4755€-01

. 3,8231E-09
6.6483E-01
1.7616E-10
6.4862€-10
8.7623€-02
4.66T1E-23
1.9237€-80

- Continued

plisi(Nlrﬁ2

PL = 5; 00‘003 N/SO-N:A

XH2 = .90

CENOVDPIIDAT. (-

H2+

HE++

eeemeecooc MOLE FRACTIONS ==m——-———=u

MOVING SHOCK
: T+ T548E+01

1.0221E+0L.

1.2506E400. " .

1.4132E+01
2.9868E+00
1.2648E+00

I 1. 0464E+00

8.3411E-01
6.8300E+00

1.4113E~11 -
3.8614€~02
1.2837€-11 -
8.1582E-01 .
1.2057E-13
1.39656-12

9.5569€-02

5.4060€E-29
J.

PL = 5.00E+03 N/SQ-M,

XH2 =

L.

I
(5]

= o .
m.

SPECIES
E- . ‘
He
H2
H2e -

HE+
HE++

.90

| MOVING SHOCK .

9.5055E+ 01

1.099T7E+01 - - .

8.0113E+00

. 1.6946E401 |
. .3.1348€¢00 -

1.2997€+00
1.0790E+00
8.2819E-01 -
1.6292E¢00

1.0782E-10
1.4635E-01
9.8810E-11
T.6097€E~-01 .

- 142593€~12

 1.0264E~11 .

9.2683E~02

3.6214E-2T |
3.

= L,l0

USl = l OOEOOQ NISEC

STAND!NG SMOCK REFLECTED SNOCI

4.36428402

1. 31555001-"

2,8978€+01 .
2.3460E401 -
3.5517E¢00
1.3052€+00
1.1448E+00

8.3758E~01 -

1.7075E+00

4.2606E-09
. 245304€-01
3.8119€-09

6.5961E-01 . -

1.6415€E-10
6.1288E-10
8. 7346E-02
4. T264E-23
l.4147€~81

6.671SE+02

1.4371E+01
3.8398E+01
2.8T03E+01
3.8305€+00
1.3455E+00
1.2093E+00
8.4427€-01
1.58359€+00

2.4344E-08
3,4622€-01
2.19088E-08
5.7109€-01
1.3054E-09
3.6615E-09
8.2689€-02
2.9892E-21
3.6B834E-76

US1 = 1.10E¢04 M/SEC

XHE = .10

STANDING ShOCK REFLECTED SHOCK

6.0299€+02. 8.98226+02
1.4283E+01 1.5566E+01
3. 4849E401 - - - 4.4TB9E+QL
2.8705E+01 . . 3.4T762E401
3.8200€E+00 T -4.1364E+00
1.3520€+00 1.3968E+00
-1.2115€E+00 1.2884E+00
. 8.4336E-01-"-- . 8.5316E-01
1.7550E+00 1.6594E+00
MOLE FRACTIONS ~=-=v-e———=

-2,2753E-08 1.0668E-07
3.4910€-01 T 4.4763E-01
2,061 7€-08 . . 9.7816E-08
5.6835€E-01: . © 4.T4T6E-O1L
1.1433E-09 . 6.9822E-09
3.,2793€-09 : .. 1.5842E-08
8.2545€-02 T.T619€~-02
2.3002€-21 9.3368E~-20
2.8386E-70

3,1482E-76
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= 5.00E+03 N/SQ=M,

XHE = .10

TABLE 1.

‘US1 = 1.20E¢04 M/SEC

SYANDING SHOCK REFLECTED SHOCK

8.0126E+02
1.5402E+01
4.0436E401
3.4440E+01
4.1080E+00
1.4009€+00
1.2866E+00
8.5166E-0V
1.8219€+00

1.1735€+03 .
1.6815E+01

-5.0694E¢01
“4.1445€ ¢01

4, 4745E+00
1.4502€ +00
1.3766E+00
8.6490E-01
1. 7530£+00

--------- =~ MOLE FRACTIONS ==~==—wm=—=

Pl
XH2 = .90
MOVING SHOCK
P 1. 1424E+02
T 1.1692E+01.
RHY » 8.T404E+00 .
H - 2.0G25E+01 "
A 3.2875E400
S 1.3365€+00
I3 1.1179€+00
GAME 8.2689E-01"
Y] 8.4202€¢00
SPECIES
[ 3 $.3203€-10
h 2.1089E-01
He 4.9126E-10
H2 b.9906E-01
H- 71.9264€E-12
H2e 4.8694E-11
HE Be9456E-02
HE+ 1.4228€-25
HE ¢+ 3.6260E-92
Pl = S.00E¢03 N/SU-M,
XH2 = .90
MOVING SHOCK
P 1.,3513F¢02
T 1.2338E+01
RHU 9.4214E+00
H 2.3369E+0!1
A 3.4463E+00
S 1.3750€+00
4 1.1625E+00
GAME 8.281)E-01
" G.2061E¢00
SPECIES  ~=—-=—=—-—--
E- 1 «9%489E-29
] 2.7951€-01
e 1.8114E-09
h2 6.3447E-01
H- 3.4933€-11
H2¢ 1.7239€E-10
HE ‘3.6725€-92
hE+ 2.5418E-24
[9.64026-88

HEes

122

9.29466-08
4,4548E-01
8.5389E-08
4.7679€-01
5.65576-09
1.3213€-08
7.7726€-02
6.3067€-20
6.5363€-71

3.9553E-07
5.4717E-01
3.6847€-07
3,8019€-01
2,96 75E-08
S.6735€-08
7.2642€-02
2.0539€-18
6.3400E-66

US1l = 1.,30E+04 M/SEC

XHE = .10

STANDING S+OCK REFLECTED SHOCK

1.0305€+03
1.6550E+01
4.5672€401
4.0668E+01
4.420¢E+00
1.4515€+00
1.3693€+00
B8.6234€E-01
1.9095€+00

MOLE FRACTIONS

3,1955€-C7
5.3937€-01
2.9713€-07
3.8760€-01
2.22C4€E-08
%.4022€-08
7.3032€-02
1.118%€-18
5.8117E-66

1.4942E+03
1.8179E+01
5.5790E+01
4.8791E+01
4. 8558E +00
1.5056€ +00
1.47336400
8.8035E~01
1.8701E+00

1.3442€-06
6.4251E-01
1.2726E-06
2.8962E-01
1.089%€-07
. 1.8055€-07

" '6.7875€-02

3.8004€E-17
1.6654€-6C

USL = L.40E+06 M/SEC

XHE = .10

MOVING SHOCK STANUING S5HOCK REFLECTED SHOCK

- Continued
2 .
=5kN/ m
PL = 5.00E+03 N/SQ-M,
XHZ = .90
P 1.5768E+02
T 1.2955€+01
RHD 1.0041E+0L -
H 2.6977€+01
A 3.6123E+00
S 1.4153€+00
1 1.2122€+00
GAME, 8.3088E-01
u 9.98585+00
SPECIES
[ 5.862 56-09
w 3.5015€~01
He $5.501 7E-09
H2 5.6735E-01
H= 1.2188E-10
n2¢e 5.0265€6-10
HE 8. 2692E-02
HE ¢+ 2.8604E-23
HE++ 2.0916€E-82
Pl = 5.00E+03 N/Su-M,
XH2 = .9C
MOVING SHOCK
4 1.8190E+02
A\ 1.3560€+01
RHO 1.0589E+01
h’ 3.0851€E+01
A 3.7869E+00
s 1.,4570E+00
I3 1.2668E+00
GAME 8.3481E-01
u 1.0760E+01
SPECIES  ~v-wece——eoa
€~ 1.5650€-08
H 442)126E-01 .
He 1.4730E-08
n2 - 4.9980E~01-
F- 3.6341E~10
H2+ 1.2433E~09
HE 7.89376-02
HE+ 2.5731€-22.
FEee 5.7i86E~79"

1.2876E+03
1.7769E+01
. 4.968SE+01
4. 7376€+01
4. T641E400
1.5033E+00
1.4583E+00
8.7588E-01
2.0202E+00

—==c==c—e=== MOLE FRACTIONS

9.9817€-07

6.2852E~01 °

9.4364E-07
2.0290E-01
T.49C2E~08
1.2943E-07
6.8574E-02
1.7051€-17
8.1823€E~62

1.8609€+03
1.5759+01
5.5728€+01
5.6860E+01
5.3009€ +00
1.5624E+00
1.5768E+00
9.0186€E-01
2.0219€E+00

4.5018€-06
T.3163E-01
4.3300E-06
2.0495€6-01
3.6968E-07
S5.4147E-07
6.3418€-02
6.8921E~16
9.3555€6-56

USl = 1.50E¢04 M/SEC

XHE = L10

STANDING ShOCK
1.5686E¢03
1.9120€+01
5.2866E¢01
5.4555€+01
5.1495€+00
1.5557€+00
1.5519E+00
8.9369E-01
2.1578E+00

MULE FRACTIONS

2.9794E-06

7.1123€-01
2.8567€-06
2.2432E-01
2.2858€E-07
3.5129€E-07
6.4428E-02
2.3299E-16
1.86¢41E-57

REFLECTED SHOCK
2.2730£+03
2.1749€+01
6.2095E+01
6.5700E+01
5.8505€ +00
1.6199E+00
1.6830€¢00
9.3507E-01
2.2115E+00

1.6232€E-05
8.1161€-01
1.5844E-05
1.289E-01
1.2417€-06
1.6296E-06
5.9417€~-02.
1.5267E-14
1.1188€-50



Pl
XH2

5

X
(=

CEMNUDIDaD

>
x
m .

s

- SPECIES

IXTEm
PN e

+H2+

"HE+
T HE#+

pI =
XH2 =

Hu

NVLBPIXHTD

GAME

SPECIES

t_
H
he
H2
h-
H2e
HE
RE+
HE ¢+

«O0E+03 N/SQ-M,

.90

MOV ING SHOCK
2.0773E+02
1.4164E+01
1.1061E+01
3.4989E401
3.9714E+00
1.5001E+00
1.3259€+00
8.39776-01
1.1528€401

3.8168E-08
4,9164€~01
3.6160E-08 .
4.32945-01,
3.66556-10
2,9750E~09
7.5418E-02
2.03386-21
1.7734E-76

5.302+03 N/SQ°M,

.90

TABLE I. - Continued

USL = 1.60E+04 M/SEC

XHE = .19

STANDING SHOCK REFLECTED SHOCK

1.8668€+03
2.0704E401.
5.47648E401
6.2176E+01
5.5974E+00
1.6081E+00
1.6470E+00
9.1883€-01
2.3315€+00

2.7358E+03
2.4649E+01
6.2236E+01
T.5563E401
6.6099E+00
1.6777E400
1.7834E+00
9.9392E-01
2.4857E+00

MOLE FRACTIONS —==~--=--=-=

9.0196E-06
7.8563€~01
8.7632E-06

1.53¢63€E-01

6.6372E~07
9.20C6E-07
6.07TLTE-02
3.3293E-15
1.5997€+53

XHE = .10

T.4114E-05
8.7833€~01
7.3243E-05
6.5442€E-02
4.6179E~06
5.489%E~06
5.6072E-02
6.0752E-13
6.1591E-45

Usi = 1.70E+04 M/SEC

MOVING SHOCK STANDING SHCCK 'REFLECTED SHOCK

2.3517E+02-
1.4782E+0)
1.1451F+01
3.9391E+01
4.1677E+0D
L1.5444€¢00
1.3B92E+00
8.4583E-01
1.2290E401

emme=—=e—ws.- MOLE FRACTIONS

d.T657E-08
5.6036E-01
8.3594E-08
3.6765E-01
2.361TE-09
6.4264TE-09
7.1982E-02
1.4193E-20
1.4779€E-13

2.1727£+03
2.2716E+01
5.5021E+401
7.0214E+01
6.1494E+00
1.6595E+00
1.7380E+00
9.57832E-01
2.5597E400

2.9880E-05
8.4G14E~01
2.9369E-05
9.32€1€-02
1.9377€e~06
2.4484E-06
5.7539€-02
5.9771E-14
1.2727€-48

3.2657E+03
2.9597E+01
5.5417€+01
8.6973E 01
T.6995€+00
1.7349E+00
1.8570E+00
1.0786E+00
2.9298E+00

5.1835E-04
9.2142€-01
5.1601E-04
2.3647€-02
2,1010E-05
2.3352€-05
5.3850E-02
7.0335E-11
2.9654€-37

P - 5 kN/ m2

Pl = 5.00E+03 N/SQ-M,

XH2 =

NOBTO=-T

GAME

SPECIES

.

3
H+

- H2

-

k2 .

HE
HE+
HE ¢+

XH2

NOBRID-D

GAME

SPECIES

E-

H

He
H2
He-
H2¢+
HE
HE+
HE#+

90

MOV ING SHOCK
2.6418E¢02
1.5428E+01
1.1758E+01
4.4058€+01
4.3785E+00
1.5896£+00
1.4563E+00
8.5325€~-01
1.3046E+01

1.9390E-07
6.2668E-01
1.8613E~-07 .
3.0465€-01
5.4295€-09
1.3193E-08
6.8666E-02
9.0513€-20
1.5814E-70

PL = S.D0E+03 N/SQ-M,

«90

MOVING SHOCK
2.96472E+02
1.6123E+01
1.1974E+01
4.8987€+01
4. 6078E+00
1.6357E+00
1.5267E+00
8.6258£~01
1.3793€+01

4.2152E-07
6.8994E-C1
4.0729€E-07
2.4456E-01
1.1987E-08
2.6223E-08
6.5503€-02
5.4119E-19
4.0741E~67

US1l = 1.B0E+Q04 M/SEC

XHE = .10

STANDING SFOCK
2.47T10E+03
2.5523€+01
5.3364E401
7.8595€+01
6.8709E+00
1.70856+00
1.8142€+00
1.0195€+00
2.8760E400

MOLE FRACTIONS

1.1852E-04
8,9723E-01
1.1751E~04
4. 7396E~02
5.9956E~06
6.9910E-06
5.5120E-02
1.7013E~12
3.2965E-43

REFLECTED SHOCK
3.8527E+03
3.6636€+01
5.5614E+01
9.9790E+01
8.6262€E+00
1.7865E+00
1.890SE+00
1.0741E¢00
3.4914E+00

3.4517€-03
$.3190€-01
3.4408E-03
8.1536£-03
8.1088E-05
9.2022€-05
5.2884E-02
T.1736€-09
5.2891E-30

US1 * -1.90E+06 M/SEC

XHE = .10

STANOING SHOCK
2.7431E+03
2.9518E+01
4.9880E+01
8.7226E+01
7. 721 7E+00
1. 7534E€+00
1.8631E+00
1.0842E+00
3.3149E+00

MOLE FRACTIONS

5.5124E-04
9.2482E-01
5.4910E-04
2.0359€-02
1.9014E-05
2.1156E-05
5.36756-02
7.1521€-11
2.,7781E-37

REFLECTED SHOCK
4.4360E¢03
4.3055E¢01
5.3843E+01
1.1270€402
9.1137E+00
1.8284E+00
1.5135€+00
1.0081E+00
3.9304E¢00

1.1406E~-02
9.2046E~01
1.1366E-02
4.1075€6-03
1.8068E-04
2.2079€E-04
5.2259€-02
1.3373€-07
2.0230E-25
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TABLE 1. - Continued

b, =5 KN/ m
1
Pl = 5.00E+03 N/Su~Ms» °~ USLl = 2,COE+Cé M/SEC : Pl = S.00E+03 N/SQ-M, Usl = 2.20E+04 M/SEC
XH2 = .90 XHE = .10 . XH2 = .90 XHE = .10
707 MOVING SHOCK = STANDING SFOCK REFLECTED SHOCK .7 MGVING SHUCK STANDING SHOCK REFLECTED SHOCK
R 3.2674E+02 2.9913€+03 4.9965E+03 P 3.9468E402- 3.4457€+03 - 5.9490E+03
T 1.6899E+0L . 3.4436E401 | 4,8315E401 T 7 7. 1.8953E+01 . 4.3829E+01 5,6059€ +01
‘RHO 1.2089E401 . 4.6025E+01 5.3298E+01 CRHO . 1,1933E¢0l- .  4.0898E¢0l 542974E +01
H 5.4179€¢01° ~ 9.6126E401 1.2562€+02 H. .7 6.5335€¢01 - 1,1511€+402 = 1.51326+02
A 4. 8628E400 8.4077€+00 9.4806E +00 A. . 5.5160E+00 -~ 9.1321E+00. 1.0114E+01
S 1.6821E+00. 1. 7926E400 1.8661F +00 S | . 1.TT747E+00 1.8642E400 | _1.9339%E+00
z “ . " 1.5994E+00 . . 1.88T4E+00 . 1.9403E+00 z .. .1.7452E+00 1.9222E+00 ; = 2.0032E+00
GANE 8.7490E-01°  ° 1.0876E+00 9.5877E-01 GAME 9.1988E-01 9.8987€-01 9. 1084E-01
] 1.45325+01 3.8107€+00 4.25T4E+00 v 1.5967E+01 4.64T2E400 4.6405€+00
SPECIES - MOLE FRACTIONS —=em==mmmame . SPECIES  ~—=—---—- ~= MULE FRACTIONS —=--—--——=
E--, 9.3536E~07 2.2532€-03 2.3814E-02 E-- , S5.6219E-06 . - 1.4651E-02 5.3732€-02
Kk 1.4952E-01  °  9.3341€-01 8.9762E-01 oo . 8.5397€-01 9.1535£-01 8.4020€E-01
re 9.0986E-07 2,281E-03 2.3721€<02 He 5.5405€-06 ., , 1.465CE~02 . 5.3498E-02
2 OPT T 1.8796E-01 8.9143€-03 2.6406E-03 H2 . B848TL4E-02 -+  2.9070€-03 . 1.5098E-03
H- " 2.6191E-08 5.1459E-05 2.8803E-04 H- O 1.35026-07 .- 1.6986E-04 - 4.5590€-04
3 5.1691E-08 . 5.7512€-05 3.8051€-04 M2+ | 2.1641€E-07 - 2.0999E~04 - 6.8357E-04
HE T 6.2524E-02 5.29€3E-02 5.1536E-02 HE 5.7300£-02 5.2022€-02 4.9912€-02
HE+ 3.6811E-18 2,2711E-09 8.2816E-07 HE+ 2.7373E-16 2.0542€-07 6.5665E-06
HE++ 1.806TE~64 6.6985E-32 1.4513E-22 HE++ 1.4937€-57 7.6896E-25 2.5396€-19
PL = 5.70E+03 N/5U-M,  US1 = 2,10E+04 M/SEC . PL = S5,00E¢03 N/SU-Ms  US1 = 2.39E+Cé M/SEC
XH2 = .90 XHE = .10 XH2 = .90 XHE = .10
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK . MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 3.6012€4+02 3.2231€+03 5.5103€+03 P -, 4.3006E402 - 3.6278E+03 6.2616E+03
T, . 1.7809E+01 | 3.9373£+01 5.2524E401 ' T 2.0532E401 . _4.T644E+01 - 5.9086E+01
RHO " 1.2086E+01 4.2998E+01 5.3239E+01 RHU 1.1570E+01 - 3.9151E4C1 - 5.2005E+01
[ 5.9629€4+01 . 1.0537€+02 1.3846E+02 o 7.1285E+401 . . .1.2524E+02 1.6417E402
A 'S5+ 1565E +3C 8. 8294E+00 9.8077E+00 A 5.9973E¢00 - ' 9.4006E+00 1.0401E +01
s T 1.7287E400 . 1.830CE+00 1.9005E ¢00 S -1.8195E+00 - 1.8975E£400 1.9674E+00
Sz "1.6731E+09 1.9038E+00 . LoSTOSE+0C [ 1.81035¢00 -° .1.9449E+00 2,0378E+00
GAME 8.9238£-01 1.0400E+00 9,29376-01 GAME 9.6767€~0; 9.5370€6-01 8.9846E-01
u 1.52585+01 4.2850£+00 4. 48L6E +0C u 1.6645E+01 %.9080E+00 4. 7585€+00
SPECIES  —-=-—--——-—- MULE . FRACTICNS —===-m-mmmm e . SPECIES  =-—=====z==- ‘MOLE FRACTIONS ==—-r=ere—-
e~ 2.1718E-06 $47885€-03 . 3.8277€-02 £- 1.7665E-05 '~ 2.5397E-02 . 6.9612E-02
- 8.0462€-01 9.2901€-01 8.7000E-01 ] .. ' 3.9516E-01. °  8.9530E-01 - 8.0949€-01
He 2.1265€-086 6.7713E-03 3.8117€-02 He 1.7514E-05 - '. 2.5325€-02: ..  6.9306E~02
n2 . 1.3561€-01 4.6745E-03 . 1.9387€-03 k2 - 4.9569E-02° ‘- ' 2.0244E-03 © .  1.2050€-03
e T 5.7849E-08 1.0510€E-04 3.8138E-04 h- 3.5257E-07 - 2.3241E-064° * 5.0845E-04
h2+ . 1.0312E-07 1.2268E-04 . 5.3919E-04 K2+ 5.0424E-07 - - 3.0415E-064 ~ -  B8.0221€-04
RE T 5.9769£-02 5,2527€-02 5.0745€-02 HE - 5.5240E-C2 5.141 7€-02~ 4.9061E-02
HE+ 2.7241E-17 3.15C9E-08 2.7451€-06 KE+ 4.456156~15 7.8115€-07 1.2871€-05

HE ¢+ 1.1334€-61 9.1544E-28 1.0942E-20 HE+¢ 4.2755E-53 9.2364E-23 2.8510E-18
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PL = 5
XH2 =

[
T .
CKRHO T
ot
A
S
2
GAME " -
U -

SPECIES
-
H
[

(¥4
e - -
H2+
3
FE+
hE++

=5
XH2 =

SPECIES

E:
-
he
H2
ch=
k24
hE
HE+,
[ X 23

«00E+03 N/SU-Mi

TABLE I. - Continued

US1 = 2,40E+04 M/SEC

XHE = .10

s

MOVING SHOCK -STANDING SHOCK REFLECTED SHOCK

4.6563E+02
2.2902E+01
1.0937E+0!
7.7461€4+01
6.6TD2E+00.
1.8617E¢20
1.8590E+09
1.2450E+30

- 1.7274E¢01

" T.4205E-0%
9.2393E-01
T.3911E-"5
2.2123€-02
1.0883€-Co
1.3429E-06
5.37928-C2
1.5018E~-13
L.GY926E-47

2005403 N/SQ-M,
.9¢

3.72€5€+03
5.0876E+01
3.T156€E+C1
1.3562€E+02
© 9.6548E+400°
1.9315E+00
1.9713€+00
9.2942E-01
5.073GE+00

MDLE FRACTIONS

3.8CESE-C2
B8.71C9€E-0L
3.7950€-02
1.4957€~-03
2.8355E-064
3.9071E-04
5.07265-02
2.0983E-08
3.1346€-21

6.3769E+03
6.164TE+OL |
4.S887E+01
1.7680E+02
1.0666E+01
2.001 9E +00
2.0736E+00
8.89976-01
. 843TE+00

B8.5547E-02
T.7866E-01
8.5178E-02
9.6661E-04
5.3591E-04
8.8296E-04
“.8205E-02
2.1925E-05
1.8921€E-17

USl = 2.S50E+06 M/SEC

XAE .10

MOVING SHOCK STANDING ShCCK REFLECTED SHOCK

5.0191E+N2
. 2.6284E+01
l.011%€¢01
8.3d46€+01
T.412LE¢0C
- 1.9030E+0D
1.8847E+00
1.1090E+00
1.78455+01

3.7479E-04
9.3772€-01
3.7422E-0%
3.46356-23
3.6125€E-Co
+.18304E-0¢
5.3058E-02
3.,0764E~-12
2.618T7E-41

3.7382€+C3
5.36C2E+0L
.3.,4860E+01
1.4608E+02°
9.8955€+00
1.9661E+00
2.0006E+00
9.1314E-C1
5.1669E+00

MOLE FRACTIONS

5.1871€-02
8.4449E-01
5.1726E-02
1.1427€-03
3.1951E-0%
4.605CE-04,
4.9981E-02
T 4.4523E-06
4.5447€6-20

6.3097E+¢03
6.2809€+01
%.6859E+01
1.8911E+02
‘1.0911E+01
2.0374E+00
2.1103E+00
8. 8413€E-01
4.9040E¢00

1.0134€-01
7.4812€E-01
1.0092€-01
T.75C9E-04
5.4128E-04
9.2500€-04
4.7354€-02
3.376%€-05
8.6066E-17

py = 5 kI m?

N

Pl = 5.,00E+03 N/SQ-M, ~US1 = 2.60E¢04 M/SEC

XH2 =

SPECIES

E-

h

H*
H2
H-
H2*
HE " -
HE+
HE ++

Pl
XH2

Wwon

SPECIES

E-

%

e
HZ'
de
H2+
HE
HE +
HE®e -
A

.

90,

XHE = .10

MOVING SHOCK STANUING SHOCK REFLECTED SHDC*

5.3716E+02
3.0233E01. -
9.3694E+00
9.0462E+401
7.9481E¢00
1.9340€+00
1.8963€+00
1.1019E+00
1.8400€+01

1.5952E-03
9.4352E-01
1.59¢1E-03
3.537T0E~03
1.0085E-05
.1.,1221E-05
©5.2734E-02
2.8144E-10
"1.0199€-35

5.00E+03 N/SQ-M,
0

3.T7499E+03
5.6037E401
3,2928E+01-
1:5685€402
1.0134£+01
2.0001E+00
2.0322E400
9.0181€-01
5.2270£400

MOLE FRACTIONS

6.6652E-02
8.1622E-01
6.6310E-02
8.9955E-04
3.4590E-04
5.1928E~-04
4.9198E~02
8.2326E-06
4.0168E-19

6.2334£403
6.5801E +01
4.4098E+01
2.01586+02
1.1153E+01
2.0723€+00
2.1482E400°
8. 7994€-01
%.9561E 00

1.1711E~-01
T.1757E-01
1.1665€-01
6.2714E-04
5.3748E-04
9.4979E~04
4.6502E-02
4.9246E~05
3.2221€-16

US1 = 2.70E+04 M/SEC

XHE = L10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

5.7519E+02 -
'3.4103E+0L

' 8.8507E+00

 9.7344E401
8.2639E+00
1. 9645E+00
1.9056E+00
1.0508E+00
1.8975E+01

4.7973E-02
9.3607€-01
4.7948E-03
1.,8219E~03
2.1444E-05
2.3975€-05
5.2476E-02
4.1731€-09
1.7557E-31

3.8284E+03
5.8358€+01
3.1750E¢C1
- 1.6819€+02
1.0380€+01
2.0325€+00
2.0662E400
8.9364€-01
5.2825€+00

MOLE FRACTIONS

8.1739€~02
7.8667€-01
© 8.1518E-02
7.2956E-04
3.6872E-04
5.7564E-04
4,8384E-02
1.4023€-05
2.6842E-18

6.2749E403
6.7823E+01
4, 2290E4+01
2.1473E402
1.1406€+01
2.1060E+00
2.1877€+00
8.7678E-01
540144 +00

1.3300€-01
6.8677E-01
1.3249E~01
5.1545E-04
5.33596-04
9.7515€-04
4.5640E~02
7.0126€-05
1.1226E-15

125



CPL = 5.00E403 N/SU-M,
XH2 = .90

.a

RHO
Mo o

GAAE
[V
SPECIES
Fr.

W
LI A
a4
o
e
PEM- .
HE®-.
HE ¢4

126

MOVING SHOCK

€. 157465402
‘3.7560E¢01 .-
.8,5468E¢00 -
1.0452E+02

' 8.4812€+00

1.99265+00

1.9180E+0C

Q. 9844E=0L
1.9589E+01

- 1.0574€-02"-
9.2551E-01
1.0573€-02

1.12726-03

¥ 3,6342E<05

“ 4.1704E-05

5.2136E-02

2.9112E-08

“1.91126-28"

5,00E+03 N/SQ-Hv

40

- MOVING SHOCK ». STANOING
+6.5890E+0Z -+

©4.)561E+01
8.3969C +0C
1.1199E¢«Q2

. 8.6789E+00
..2.0191E+00

1.93465+00
§.5990€-01
2.32428401

© 1.87356-C2
9.0994E-01 °
1.87256-02
7.9171E-04

© 5.2756E~05 -

£.2583E-05

. 1.20L1E=07
3.1680E26

. 5.1699E-32 .

7.4207E-17

: “TABLE 1. - Continued
g 2
p1-5kNIm
US1 = 2.80E¢04 HISEC o Pi = 5.00£+¢03 N/SQ-M,
XHE = . : XH2 = .9C
STANOING srocx REFLECTED SHOCK MOVING SHOCK
. 3.9894E+403 T 6446026402 [ 7.0448E+02
6,0658E+01 I 6.9958E+01 T 4.3182E¢01
3.1284E+C1 4.1427E 401 Rh3 8.3458E+00
1.8027€¢02 2.2886E402 H 1.1975E+02
‘ 1.0636E01 L.167TE+01 A 8.8790E+09
2.0634E+00 ° 2.1384E+00 S 2.N446E«00
2.1023E+00 2,2291E+00 z. 1.9548E¢20
7 8.8756E-01 8.7436E-0Y GAAE 9.33965-01
5.3463E+00 5.0847E+00 u 2.0923E+01
MOLE FRACTIONS ---====oe-ao © SPECIES  ~-———==--ee
9.7482E-02 < 1.4906E-01 K- 2.8T256~02
7.5611€-01 ‘€.5562E-01 o 8.5065€E~C1
9.7216E<02 1.4849E-01 Fe 2.8708E-02
6.0&615E-04 4.2941E-04 v2 ©,0253E-0¢6
3.9030E-04 " 5.3139€-0% h- . 649271E-05
6.3342E~04 1.0058£-02 "2e 3.5049E-05
4, 7564E-02: 4.4763E-02 rE 35.1156E-02
2.28556~05,  * 9.8T6BE-D5 nEe 3.5175€-07
1.5058E~17 3.8162€-15 HE ¢+ 1.5426E-24
US1 = 2.50E+04 M/SECT Pl = 5.00E+03 N/SQ~M,
XHE = . XH2 = .90
SHACK * REFLECTED SHUCK. ‘ MOVING SHOCK
Y %,2229E403 6. T6B6E +0T_ 3 8.0220E+02
6,29¢63E+01 7.2211E+01" T. . ‘4.7623E+01
.+ 3.1336E¢01 4. 1254€ 401" RHJ “8.4073E+00
©1.9312E+02 2.4420E402", H 1.3614€+02
1.0909E+01 - 1.1965F+C1 A 9.2908E +00
2.0933€+00 2.1703E+00° s 2.0940F¢0)
L. 2.1404E4+00 - 2.2721F+00- r 2,0036E¢00
. 8.829¢E-01 8.7257E-01° GAME . 9.0465E-01
5.4zo’£ooo : © 5.1667E4+00" [V 2.2260E+ 00
MOLE FRACTIONS -=-=---=-v—mo -7 SPECIES  ~==-—m—=—ee —
1.1354€E-C1 - 1.6518€-01 £- 5.2250E-02
7.24SCE-01 6.2435€-01 b 8.4499E~C1
1.1322E-01 1.6453E-01" He 5.2217€-02
5,1222E~04 - 3.6070E-04 "2 3.9952E-04
L 4,1026E-04" 5+2926€E-04 - "e 3.9929E~05
i1 6,921 2€E-04° 1.0388€-03 w2 1,3102E-04
- 4.6684E-02 ' 4.3814E-02 HE +.9903E-02
©3.5151€-05" 1.3781€-04 HE * 1.6498E-06
1.26806-14" FEte 4.2061E-22

US1 = 3.COE+Q4 M/SEC

XHE = ,10

STANDING ShOCK
4.5168€E+03
6.5278E+01
3.1736E+01
2.0670E+02
1.1188E+01
2.1227£+00
2.1803E+00
8,796 4E-01
5.4908€E¢00

MOLE FRACTIONS

1.2974E-01
6.9341€E~-01
1.2927g-01
©.3T736E-04
4.2771E-04
7.5002E-04
4.5813€E-02
5.2766E-05
" 3.2624E-16

usl =

XHE = .10

STANDING SKOCK
5.2291€+03
6.9904E+01
3.3044E+01
2.3572E402
1.1766E¢01

2.1805€+00
2.2638E+00,
8. 7484E-01
5.6795E400

MOLE FRACTIONS

i.6187€-01
6.3056E-01
1.6138E-01
3.2290€~04
“.5067E-04
4.5281E-04
%.4065€-02
1.0923E-04
“.6812E-15

REFLECTED SHOCK
7.1723€¢03
7.4571E+01
4.1513E¢01
2.6007€ ¢+02
1.2270E+01
2.2013€+Q0
2,3169%€ +00
8,7137€-01
5.2587€+00

1.8130€-01
5.9307€-01
1.8057€E-01
3.0360€~06.
5.2506E~04
1.0698E-03
4.29M€E-02
1.9061€E-04
4.1092E-14

3.20E+04 M/SEC

REFLECTED SHOCK
8.19126+03
7.9548E +01
4.2726E401
2.59471E+02
1.2920E +01
2.2633E+00
2.4100E+00
8.7073e-01
5.4684E+00

2.1295E-01
5.3173€-01
2.1199E-01
2.1368€-04
5.0593E-04
1.1119€-03
4.1140€-02
3.5375€-04
3.9034€-13




GAME

SPECIES

E-
o

he
Lor'4
s
H2+
HE
HE+
HE++

PL =
XH2 =

SPECIES

E_

lal

e
r2
ne
2+
KE.
HE*
HE++

5.008+C3 N/SU-M,

.90

MOVING SHOCK
9.0783£+02
5.1384€+0L
B8.5736E+00
1.5365€E402°
9. 7090E+00
2.1425E+00
2.9606E+00
8.9024E-01
2.3798E+91

7.8383€E~-02
7.9417€-01
7.8329E-02
2.9075E-04

1.2572€-04""

1.7537E-04 |
4.B8526E-02
4.9357€-06
2.2763E-2C

5.005+03 N/SQ-M,

MUVING SHOCK
1.0208E+03
S+475)E¢0!
8. 7803E +0G
1.7224E+92
1.013CE+0L
2.1907€E+0J
2.1234E+00
8,4259€~-01
2.5275€+01

1.0565€E~01
7.4111E-01
L.¢557€-C1
2.,2103E-04
1.4600E-D4
2.1494E-04
4.7083E~02
1.1538E-05
. 5.UB89E-19

TABLE |- - Continued

USL = 3.40E+04 M/SEC

"XHE = .10

STANOING SHOCK
6.0737E+03
T.456TE+0L
3,4641E+01
2.6702E+02
1.2370E+01
2.2380E+00
2.3513E+00
8.727¢E-01
5.9008E¢00

REFLECTED SHOCK
9. 4254E+03
8.49N8E+01
4.4262E+01
3.32426+02
1.3632E+01
2.3258E+00
2.5080E+00
B8.7260E-01
5. TLOBE +00

MOLE FRACTIONS --——==o====

1.9311E-01
5.7021E-01
1.9243E~-01
2.3779E-04
*4,5549E~04
9.2850E-04
4,2321E-02
2.0798€-04
4.9638E-14

2.4368E-01
4.7232€-01
2.4240E-01
1.4588E-0¢
4.6952E-0¢

1.1129€-03

3.9236E-02
6.3664E-04
3.3331€-12

USl = 3.60E+04 M/SEC .

XHE = .10

STANDLING SHOCK
7.0342E+403
7.9350E+01
"3.6301E+01
3.0061€+02
. 1.3006€+01
2. 2955E+00
2.4421E+0Q0
8.728%9€-C1
6.1213E+400

REFLECTED SHOCK

1.0837E+04

9.0666E+01
%.5823E+01
©3.7309E+402
1.4493E 401
2.3875€+00
2.6084E+00
8.7717€-01
5.9899E4+00

MOLE FRACTIONS ==wmw—-me—e——

2.2311E-01
5.1214E-01
2.2221E-01
1.72C4E-04
4.4228E-04

9.6959E-04

4.05756-02
3.74C7€-04
4.2662E~13

2.7274€-01
4.1637E-01
2.7098E~01
9.5801 E-05
4.1924E-0s
1.0677E-03
3.72286-02
1.1106€-03

2.5678E-11 .

p, =5KN/ m?

Pl = 5.,00E¢03 N/SQ-M,
90 .

XH2 =

LR 4o - I

GAME

SPECIES

E-.
[ B
He
HZ

k=

M2+ |
HE
HEe -
HE+ ¢

Pl
xH2

Se

SPECIES

€
he.
ke,
R2- .
H=
H2+
HE
HE+
HE++

LXNE = ,10

USl = 3.80E+04 M/SEC

.

MOV ING SHOCK STANDING .SHOCK REF&ECYED SHOCK

1.1407E+03 8.0825E+03 . 1.26408E+04
5.7864E+01  8,4310E+01 9. 7042E+01
8.9978E+00 3,7611€+01 4. 7139E+01
1.9192E+02 3.3598E+02 4.1675E402
1.0553E+01 1,3678E+01 1.5262E¢01
2.2391E400  2,3531€+400. 2.4499€400
2.1910E+00 | 2.5354E400 2.7124£400
8.T847E-01 8.7525€-01 8,8489E-01
2.6761E+01 6.3834E+00 . 643131£¢00
----- ~=c-=-= MOLE FRACTIONS ==--==e=mcic
1.33226-01 2,51 10E-01 3.0055€-01
_618745E-01 4.56B86E~01 3.6316E~01
1.3311E-01 2.5049E~01 2.9803E-01
1.7150E-04 1.2083E-04 . 5.9187E~05%
1.6068€-04 4.1262€-04 3.5896E-04
2.4923E-04 9.7052€-04 9.T527€-04
4.5619E-02. 3.8795E~02 3.4967E-02
2.3193E-05 6.4562E~04 1.9004E-03
3.1450E-12

' 6.5887E-18 .

00E+03 N/SO'Mv
+90

MOV ING SHOCK
1.2675E+03
6.0823E401 . .
9.2106E+00
2.1266E¢02 .
1.0982E+01
2.2878£400
2.2625E400
8. 71647E-01
2,8250E+01

1.6062E-01
b.36) 3E-0)
1.6047E-01
1.3408€-04
1.6990E-04 ..

2.T700€E-04 . °

4.415TE-02
4.2221€-05
T 5,9423E-17

-1.8953E-10

"US1 = 4,COE+04 "M/SEC

XHE = ,10

STANDING SHOCK REFLECYED SHOCK

'9.2117E403. 1e4122E 404
8.9535E401 . 1.0616E¢02
3.9109E+401 45 8110€+01
3.7340€402; | 4.6326E 02
1.4397€¢01 1,6219E+01
2.4105€+00 2.5118€+00
2.6306E¢00° 2.6181€+00
8.7997€-01 . 8.9616E-01
6.6685E400 ¢ 6.6690€+00
MOLE FRACTIONS ~=-w-m=imeie
2.7873€-01 3.2666E-01
4.0477601 3.1372E6-0);
2.7709€-01 3,229E-01
8.1760€-05 . 3.4219€-05
3.7074E~04 . 2.9668E-04
9.3210E-0% B.4624E-04
3.69346-02 3.2330€6-02
1.0809E-03 3.1551€-03
2.0821€6-11

1.3355€-09°



- 490 - L8

XH2

MOV ING SHOCK
P ~37 ~1.4008E+03
T T T 6e3691E+01 "
R .29.4096E+00°
H L ~»243646TE¢02"
A - - o« 1.16418E¢01
g
z

G

u

8.7591E-0L
‘T L 2.9738E+01

E- 1.8753E-01
T 5.8177€-01

v l.Q4T9E~04
H- . - .. 1.7396E-04
TH24.. 0 2.9761E-04

2.3368E+00 °
12.3376E+00 -

Pl = 5,00E+03 N/SQ-M,

2 1,8734E-01 '

HE' St e 4.2T11E-02°

<HE+ +LC 0 T1,1T92E-05
4,1733E-16

XH2 .590 XHE = .10
MOVING SHOCK STANDING ShOCK
pn T 145407E+03 1. 1646E+04
T L. 6.6518E+01 1.0122€+02
AHO: T "9.5895E+00 4.0728E+01
b 2.5735€+02 4.5371€+02
AT - . 1.1867€+01 1.6018E+01
s. V.. "2.3862E400 - © 2.5243E+400
B 2.4154E+00 2.8247E+00
GAME .¢ .8.7651E-01 8.9728€-01 _
TR 3.12235+01 T.3673£400 °
. LY < - :
SPECIES moem - —= MOLE FRACTIONS
2,1377E-01 3.281¢E-01
* 5.3074E-0L © 3.1052€6-901 -
+ 2.1352E-0), 3.2486E-01 °
‘ 8.1387€E-05 3.2392E-05
L 1.7324E-04 "2.6953E-04
» 3,1007€-04 ~- 7,5603E-04
4.1285€-02" 3.2595€-02""
1.1633E-04- "~ 2.80716-03
2.445TE~15

Pl = 5.00E¢02 N/SQ-H; usi

XHE T .10

STANDING ShOCK
1.0404E+04
9.5143E+01
4.0097E+01

4.1267E+02 °

1.5173E+01
2.4677E+00
2.7273E400
8.8724E-01

‘ 6.9348E+00

3.0425€-01

3.5551€-01 "

3.0165€6-01
5.26816E-05

3.2122€8~Q4

8.5785E-04
3.4901E-02
1.7655E~03
1.2808E~-10

7.4388E-10

TABLE I.

US1 = 4.20E+04 N/SEC

REFLECTED SHOCK
- 1.5998E +04
1412426402

4,861 8E+01
5.1361E+02
1.7328E+01
2.5744E+00
2.5268E400

" °9.1253E-01
©_T.1334E400

MOLE FRACTIONS —=—--~-=—an-s

3.5156E-01
2.6731E-01
3.4603E-01
1.8077€-05
*- 2.3790E-04
6.9179E-04
2.9110€-02
5.0561€-03
9.3763E-09

4.40E¢06 M/SEC

REFLECTED SHOCK
1.8013E+04
1.2206E402_

4. 8614E4017

5S.6T3TE+C2

1.8627€+01
2.6360€E+400
3.0355E+00
9.3645E-01
T.€634E+00

3.7461E-01
2.2502€-01
3.6669E~01
8.7296E-06
1.8901E~04
5.3264€-04
2.5363E-02
7.5800€~03
6.3073E-08

- Continued

Pl
XH2

¥

CoONVPID~D

_HZ'.

HE ¢
HE++

Pl
Xh2

£-
H
He !
H2

e

H2+
HE

HE ¢
HE ++¢

= 5,00E+03 N/SQ-M,

" USL = 4.60E+04 M/SEC

XHE = .10

MOVING SHOCK STANDING SHOCK REFLECYEO SHOCK

1.6874E+03
6.9347E+01
9.7481E+00
2.8129€+02
1.2329E+01
2.4360E+00
2.4962E+00
8.7814E-01
3.2711€E+01

2.3921€-01
4.8130£-01
2.3888E-01
6.2526E-05
1.6827€-04
3.1610E-04
3.9879E-02
- 1.8221E-04
1.2606E=14

= 5.00E+03 N/SQ-M,

1.2928E+04 2.0191E+04
1.0793€E+02 1.3372E+02
4.0990E+¢01 4. 8026E4+01
4.965TE+02 642544E402
1.6947E+01 . 2.0209E+01
2.5801E+00 "2.6969E +00
2.9222€4+00 3.1440E¢00
9.1060E~01 9.7143E-01
7.7931£+00 8.3066E +00
MOLE FRACTIONS =~-——e=——=-
3.5045E~01 3.,9605€~01
2.6813E-01 1.8626E-01
3.4572€-01 3.8534E-01
1.8761€-05 3.7710E-06
2.2050E~04 1.5127€-04
6.3766E-04 3.8320E-04
2.9907E-02 2.1330€-02
4,3142E-03 1.0477E~02
4,1183E-09 ~ 4.1521E-07

US1 = 4.80E+0& N/SEC

XHE = .10

MOVING SHOCK STANDING SFOCK REFLECTED SHOCK

1.8398E+03
7.2209E+01
9.8719E+00
3.0627E+02
1.2808E+01
2.4861E400 .
2.5793E+00
8.8079E-01
3.4180E+01

2.63736-01
4.3368€-01
2.63306-01
%.73076-05
1.59556-04
3.13876-04
3.8491€-02
2.18516-04
5.9005E-14

1.4207E+04 2.2535E404
1.1537E+02 1.4824E+02
4.0799E+01 4.6T68E+01
5.4081E402 6. 6884E +02
1.7980E+01 2.2137E+01
2.6350E+¢00 2.T572E+00
3,0185E+00 3.,2505E+00
9.2834E-C1 1.0170£+00
8.2873E400 '9,14T2E+00
MOLE FRACTIONS —=---w=—=—-=
3.7107€-01 4.1573€~-01
2.3069€-01 1.5082€-01
3.6441E-01 4.0231E-01
 1.0237E-05 1.4314E-06
. 1.7758€E-06 1.2341E-04
541427E-0% 2.5567€-04
2.6813E~02 1.76T2E-02
6.3LEEE-03 1.3290€-02
2.147E€E-08 2.7134E-06




PL =
XHZ =

. GAME

SPECIES

E-
Mo
he .
w2 "
H-

‘R24
HE

HE+
HE++

Pl =
XH2 =

SPECIES

E=.

[N

e

H2 "

e

H2 ¢

HE

HE +

HE++

HDV!NG SHOCK

1.9987E+03

. 7.5149E401

5.00E403 N/SQ<M,
0

"Tus1
XHE

«10

SYANDING SkOCK

9.9813E400,.

3.3231€+02
1.3309E+01

2.5364E400 .

2.56646E+00
8.8453E-01
3.5649E+01

2.87308-017

3,8796E=-01

2.8672E-01

3.5099€-05,
1.6T77E-04 "

3,0444E- 04

3,.7109€-02
4,1906E-04

2.5914E-13

“MOVING SHOCK

2.1628E+03
7.8200E+01
1.0651E+01
3.59368€+402:
1.3835E+01
2.5868E+00

2.7517€+00"

8. 8948E-0Y

3.7094E+01 -

5.00E+03 N/SQ-M;

3.0983€E~ Ol
3.4432E-01
3.0905€-01

2.5419€-05 -

1.3356E-04
2.8824E~04
3,5717€e-02
6,26409E-04
1.0886E-12

. 1.56489E404
1.2358E+02
4.0252€+01

_5.8668E¢02
1.9127€+01
2.6871E+00
3.1105E+00
9.5174E-01
8, 8508E+400

MOLE FRACTIONS

. 3.8958€-01
1.9707€-01
3.8066E-01

T 1.4340E-04
3.9973E-04
. 2.3485€E-02
| B.6641E-03
1.0280E-07

5.3295E-06 ©

TABLE .

5.00E+04 M/SEC %

"REFLECTED SHOCK
<. .245051E+04%
.1.660TE+02

4, 5048E+01
7.5765E+02
2.4312E+01
2.8151€+00
3.2486E+00
+1+062SE+00
1.0144E+01

4.3275€-01
1.2006€-01
4.1706E~01
%.9510€-07
1.0309E-04
1.6106E-04
. 1.4241E-02
~ 1.5606E-02
1.67T4E-05

LUS1 = 5.20E+04 M/SEC

XHE = .10

srANolNG SHOCK
1.6TL9E+04

© 1.3318E+02
. 3.9192E+01
6.3364E€4+02
'2.0482E+01

T 2.7395E¢00
3.2029E+00
"9.8341E-01
T 9.4982E+400

MOLE FRACTIONS

" 4,0709E~01
1.65€0E-01
3.9568E-01

1.1524E-04
2.93658~04
1.9989E~02
1.1232€-02 .
4.8515€-07

., 2.5327£~06

REFLECTED SHOCK
2.768CE +04

1.8716E+02 -

4.3077€+01
8.3141E+02
2.6549€401
2.87026+00
3.4333E400
© 1.0969E+00
' 1.1281€+01

4.4669E-01
9.4851E-02
4.2915€-01
1.6659E-07
8.6756E-05
9,8910€-05
1.1684E-02
1.7351€-02
9.1764E-05

“hy

-SkNIm

- Continued-

Pl = S, 005003 N/SQ-H:_

XH2 = .90

T
- RHU -

H.,
=™

- GAME

SPECIES

I

N TS

H
He
H2
k=

CH2+

HE © |

SHE .

HE ¢+

USL = 5.40E+04 M/SEC

XHE = ,L10

HOVING SHOCK * SYANDING SHOCK - REFLECTED SHOCK
. 3.0602E+04

+2.3331E403
841426E+01
1.0087€+¢01
3.8751E+02 -

-.144395€+01

-2.6375E+00
2.8406E+400°
8.9581€-01
3,8534E+01

 3.3141E-00
. 3.0264E-01"

3.3034E-01
1.7843E-05
L.1760E~-04
2.6601E~04
3.4277€E-02
9.2670E-04
4.5002E-12

PL = 5.00E+03 N/SQ-M,
XH2 = .90

HE ¢+

HOVING SHOCK
2.5094E+03
8.4843E+0L1

1.0096E+01

4.1667E402.

 1.4986E+01

2.68T4E+00
2.9294€+00, -
9.0358€-01
3.9966E401

3.5166€-01
‘2,6370E-01.
3.5015€-01
- 1.2148E-05
1.0099€-04
. 2.3940E-04
3.2767E-02
1.3695€-03
1.8277€-11

1. 7B69E+04

1.4373E402 - - -
3.7828E401 .

6.8168E402 :

2.1943E+401 .

2.7885E+00
3.2864E+00
1.0194E+00
1.0281E¢01

2.1083E¢02

. 4«116TE+OL

9.0989E +02
2.8663E+01 -

2492176400 -
3.5028E+00

1.1125€+00°
1.2511E+01

MOLE FRACTIONS ==-=-=====—=

%,2207€-01
1.38806-01
4.0840€-01

1.1697E-06 . °

9.4919E-05
2.1007E-04
1.6877€-02
1.3550E-02
2.0397€-06

. USL = 5.60E+06 M/SEC

XHE = 10

1.8961E¢04
1.5593E+02 -
3.6345€E¢01

7.3088E+02. .

. 2.3544E+01
2.8380E¢00
3.3642E400
1.0566E+00
1.1146€+01

4.5T66E-01
7.5313E-02
4.3831€-01
5.9033E-08
7.2706€-05
6.1683E-05
9.6169€-03
1.85196-02
-4.1224E-04

STANDING SHOCK' REFLECTED SHOCK

3.3160€E404

. 2+35T76E+02

. 3.9518E+01

9.9139E¢02
3.0508€+01

‘24 9694E+00

3.5593E+00
1.1092E+00
1.3726E+01

HULE FRACTIONS ==—=—==———=

4.3538E-01
1.1454€-01

. 4.1973E~-01

5.0816E-07
7.8829E-05
1.4448E~04
1.4146€-02
1.5570€-02
8.244EE-06

4.66226-01
6.1067E-02
4.4453E-01
2.3503E-08
6.0851 €-05
4.0392E-05
1.8102€-03
1.8865E-02
1.4209€~03
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TABLE I. - Cortinued S

py.= 5N/ m

PL = 5,C0E+C3 N/SU-My  USL = S5.B0E+04 M/SEC s Pl a2 5.00E+03 N/SQ-M, USLl = €.20E+04 M/SEC

XHz = .99 - T aME = .10 U xH2 = .99 XHE = .10 .

N ' MOVING SHOCK STANUING SFCCK REFLECTED SHOCK A : MOVING SHOCK * STANDING SFOCK REFLECTED SHOCK
P - 2.6909€+03 | 1.9928E¢%¢ - © 3.5816E¢04, P - .. "3.0695€+03 - 2.1574E+04 4.0777E+0¢
LA . 8.856485+01 - 1J689TE+02 2.6031E¢02, T° - .9.7JT7€¢01 1.9889€+02 - 3.0805€+02
Khit . ° 1,0067E+01 " | 3.64381€4C1 © 3.8143E+01, RHO $.9002E¢0) . - 3.0654Ee¢01 3.5859E+01°
4 - 4.4687E¢02 ' 7.8073E+02 1.0738E+03 H 5.1033€+02 8.8302E+02 . 1.2429E+¢03
a, ., . 1.5622€+0% - 2.5105€E+C1 2.2079€ +01. A 1. 7044E¢01 - 2.8108E+01 3.5187E+01
s - 2.7372E+00 2.8T95E+CO 3.0131E+00. S 2.8354E¢00 2.9630E+00 3.0931E+00
3 . \2.51885+00 3.4302F900 3,6071E+C0, I3 3.1938E+00 3.5384E+00 © - 3.4914E400
GAME" - S.1301€~01 1.0874€+00 © 140959 ¢00, GAME 9.3694E-01 1.1226E+400 - -- 1,0888E+00
U © 4.138lE+01 1.21323E+0Q1 1.68255001t v 4.4159€+01 " le4241E+01 1.6807€+01
SPECIES B St MOLE FRACTIONS ——-e--ceeaao . SPECIES  s=cveccec—-- MOLE FRACTIONS =+---=- om———
k- 3.7082€-01 4.4622E-01 4.7329€-01 - 4.,C524E-01 4.6305£-01 4.0531€-01
n, 2.2708E-0! 7.5473€E-02 © 5.0809€-02 LR 1.6250€-01 ‘6. 5385€6-02 : 3.7327€-02
re 3.6867E-CL 4©.28%9E-01 4.4809E-01 Fe «.0075€-01 ©.4318E-01 4.5022F-01
H2 1.9:67E-06 2.2354E-27 1.0846E-08 r2 2.9261E-06 - 4£,3534E-08 3.1662€E~-09
- d.4199€E-05 6.64G8E-05 -5.1347E-05 [ 5.3506€~05 ‘o 4.67S4E<DS5 3.7321€E-05
H2e 2.0914E~04 . 9.906€E-05 2.8222€-05 T h2e "1 +4502E~04 4.55$6€E-05 1.5837€-05
HE 3.1098E-02 - 1.19864E-02 "6.1112€-03 HE 2.6908E-02 8.6362€-03 2.0648E~-03
=t 2.0277€E-02 1.7126E-02 . 1.8001€-02 HEs - ¢ 4.4029E-03 - - 1.9336E-02- 1.2940€-02
(X34 7.5145€-11 2.9143E-05 3.6110£-03 FEes 1.3281E-09 - - 2.8554E-04 1.1085€-02

Pl = S.00E403 N/SQ-M, US1l = €£.CO0E¢046 M/SEC Pl = 5.00E¢03 N/SQ-N, USL = 6.40E¢04 M/SEC

XH2 2 .90 X4E = .10 XH2 = .GC XHE = ,L10

MUVING SHOCK STANDING SFOCK REFLECYED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

4 2.8777€+03 2,0815€+06 3.B375E +0% P. - 3.2656E+03 - 242235E404 4.3041E¢04 "
T 9.2599E+9; 1. 8375€E¢02 2. E460F +02 T 1.0206€¢0: T 2.1449E402 3.3221€+02
Rh) 1.0001e+01 3.2459E¢01 3.6927€+C1 L1 D I 9.7637E¢00 2.8960€+01 - . 3.4759€¢01
H 4. TBI9F+ 00 8.315%E¢C2 1.1580E+03 H T 5.4357E+C2 - 943522€¢02 - - 1.33026+03
A 1.6206E+01 2.6686E+01 3.2605€+01 A 1. 7842E+01 2.9381€¢01 .- 3.6916E+01
S 2.786772¢00 2.922CE+00 3,0548E+00 S 2.8831E+00 3.0012€E+00 - 3.1298E+00
[ 3,1073E+«00 3.4895E+00 . 3.6516F+00 4 : 3.2770£¢0) : 3.5795€E+00 - 3.T2T4E+00
GAME Y,26126-00 1.110¢E+C0O 1.0B67E +00 GAME 9.5177€~-01 1.1242€+00 1.1005€ +00
v 4.2719E+0: 1.3145E¢01 - 1.5867E+01 y 4.5513€+01 | -1.5340E+0} 1.7756€+01
SPECIFS  ~==emmmm--es MOLE FRACTIONS --~wv-=mceee SPECIES —---m-cece-- MOLE FRACTIONS ---=-=cc=e==
| 34 3.8871E-01 4.5564E-01 4.7969E-01 [ 3 4.2032E-01 4.6922E-01 - 4.9027E-01
" 1.9325E-01 7.858%€-02 4.3139€-02 ] R 1.3511€-01 S.4844E-02 3,2423€E-02
He 3.4561E-01 4.3700€-01 4.4972€-01 e € 1389E-01 . 4.47S52€-01. 4.5043E-01
k2 4.,9394E-0¢ 9.57¢6E-08 - 5.5818€-09 K2 _Labe36E~00 . 2.0824E-08 1 .8607€~-09
h- o.HL285-C5 5.5670E-05 ©.35885-05 = +.0887€-05 3.92€¢7€E-05 3.1687€-05
H2+ 1.7708E-04 6.6442E-05 2.0684E-05 H2¢ l.16725-0¢ . "3.1917€-05 - 1«230CE-0S
FE 2.9184E-02 1.0120€-02 4.4688€-03 HF CekibSE-Q2 7.34208€-03 . 1.9481€-03
HEv 2,.9984E-03 LeB02¢E-02 1.5834E-02 hEe " 5.3503E-93 1.98¢5E-02 9.9013€-03

rEve 3.1343€E-10 9.854SE-05 7.0832€6-03 L X2 5.6720E-09, 7.2928E-04 1.4979€E-02
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Pl = 5.002¢03 N/5Q-M,

XHZ = .90

NP IXST

GAME -

SPECIES

-

H

He'

r2 -

H- ‘L
H2e
hE

. HEe -
HEes |

Pl = 5.0CE+03 N/SQ-M,

HOVING SHOCK

XHZ =, .90

~APBPIX-T

AME

co

SPECIES

I

H
He
h2
“-.
M2+
HE |
HE ¢
HE++

MOVING SHOCK

TABLE I.-

US1 = €,6CE+04 M/SEC"

s+ XHE = .10

STANDING SFOCK

2,46556 403 2.2620E404
1.0766€+02- ; 2.3066E¢02
9.59256+00 - 2.7359E+01
5.7TT8E¢02. « 9.8842E¢Q2
1.8716E+01 3.0521€+01
2.9297E+00 3.0387E+00
3,3557£+00. 3.6161E+400
9.6958E-01 . 1.1168E+00
4,6836E+0) 1.6385€+01
e m—— -~ MOLE FRACTIONS
4.3389E-01-." 4. T459E-01.
1.11226-01° . 4,62719€-02
4.249TE~01 -7 4.5142E-01
d.7433E~07 . 1.0388€-08
3,0554€505....  3,2818E-05
T 8.7648E=05 .. ..  .2.2712€-05
2.0935E-02, . 6.1386€-03
' 8.8645E=-21 1.9852€<02
2.4096E-08

:1+6641E-03

REFLECTED SHOCK
4.5148E+04
3.5821€+02
3.3532E+01
1.4202€+C3
3.8784E+01
3.1661E+00
3. 75886400
1.1172€+00
1.87426+01

4.9453E-01

" . -2.8025€-02

.4.5081€£-01
'1.0956€-09
2.63T6€-0%
9.5338€-06
1.1456€-03
7.1766€~03
1.8282€-02

iuSl = ¢&,80E¢0& M/SEC

“XHE = L,10

S1ANDING SFUCK

3.66885+03 2.3333E404
1.1399E+02 2.4623E+02
9.3869E+00 2.597¢E+0L
' 5.1296E+0Z 1.0427€403
-~ 1.9693E+01 3.1502€+0L
T 2.9750E+00 3,073¢E400
" 3.42885¢00 3,6481E490
" 9.92225-01 1.1048E+00
4.8127€401 1.7359€+01
B ~ MOLE FRACTIONS
s 65G4E=C1 ©.7919€-01
- 9,0723E-02 3,9742E-02
' 4,34C9€-01 4.5361€-01
 4,3961E-07 '5.6462E-09
2.2487€-05 2.7721E-05
0.4649E-05 1.6811€-0%
1.7361E-02 . 5.0459E-03
1.1804E-02 1.9126E-02
1.0370E-07 3,22726-03

REFLECTED SHOCK
4,7045E 404
3.8541€402
3,2259E401
1.5123€ 403

©,C646E ¢01
3,2005€400 -
3.7839E 400
1.13296+00
1.9761E+01

4.9788E-01
1 2.4210€-02

4.5145€-01 .

6.5558E~10
. 2.16T2€-05
T.4314E-08
6.4940€-04
5.1083£-03
2.0670E-02

by’ SHNI

- Continued -

Pl = 5.00E+03 N/5Q-n,
XH2 =

+90

. MOVING SHOCK .

3,8756E+03
-1.2124E+02
9.1462€E+00
6.4909E¢Q2
2.0803€+01
3,0187€+00
3.4951€E+00
1.0213E+00
4,9388E£+01

. 56625 -o01 -
7.3358€-02 -

6.6156€-01
2.0820€E~07
© LeobA&&E-DS5
4.6000E-05
1.3763€-02
1.484BE-02
4.1220€-07

USl =- 7.00E*04 M/SEC

XHE = .10

STANDING SPOCK REFLECTED SHOCK

2.3T65E+04
2. 619CE+Q2
2. 4664€+01

1.0982€¢03 -
- 3.26464E+01

3.1C85E6+C0
3.6791£+00
1.0938E¢00
1.8265€+01

. b, 835BE—01

3.4370E-02
4.5484E-01
3.200¢€-09
2.3424€-05

© 1.26628~05

3,9874€-03
1.7638€-02
5.5559€-03

4,.8739E+04
c.ls;oe.oz
3,0846E401
1.6079€¢03
4,2542E+01
3.2354E400
3.0046E+00
1.1454E+00
2.08L6E+01

R < MOLE FRACTIONS ==-ccecmmens

$.0061€~01
2.0726E-02
4.5235€-01
3,8677€-10
1.71376E-05"
5.7358€-06
3.5224E-04
3.5887E-03
2,2343€-02
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TJABLE 1. - Continued

. 2

; : P e 10 kN/ m

P1 = 1.0CE¢04 N/SQ-M, US1 = 4.COE+C3 M/SEC 3 Pl = 1.00E+04 N/SU-M,  US1 = &.00E+03 M/SEC’ -
XH2 = .90 © XME = .10 . XH2 = .90 XME = .10

. MOVING SHOCK . STANDING SFCCK REFLECTED SHOCK MOVING SHOCK - STAND[NG SLOCK  REFLECTED SHOCK

P © 1.1614E431 - 2.4318E+01 5.9474E+01. [ “2.6549E+01 8.3302E+01 . 1.6800E+02
T D, 2.9388E¢00 . 3.66865¢00 5.196SE+00 T o "54.3396E+00 7.4007E+00 - 9.4242E400
RHD 0 3.9506E4¢30 " ©6.6251E430 - 141444E40) RHD © : 4.9723E¢00 - 1.1245E+01 . 1e7642E+01
H 0T 2.0049E¢00 . 3.T760E+0) 5.4624E +00. H - 5.6251E+00 .. 8.1051E¢00 1.1124E+01
A 1.7084E¢00 1.9006E¢00 2.2385€+00 A T 2.2666E400 2.6223E+00 . 2.891TE+00
s 1.0676E+00 1.0699E+00 . 1.0906E +00 S 1.1402E400 . 1.1488E+00 - 1.1754€+00
. * 1. 0000E+00 1.0000E+400 1.0000E +00 T .- - 1.00NM0E+00 ° 1.0010E+00 1.0L04E +00
GAME . . 9.9311E-01 9.8452€-01 9.6419E~01. GAME - 9.6215E-01 . 9.2819E-0t° | 8.7813E-01
[T 2.3675E400 1.4074E+CO 1.2494E+00 U 3.7994E¢09) © 1.6760E400 - 1.4930E+00
SPECIES . ========i=—— MOLE FRACTIONS ——-s=—==-=m-= - SPECIES  ~wmmecomeo-- ‘MOLE FRACT[ONS ===s———e—=mm
E- . "2.0560E564 0 | 1.2227E-44 1.5906E-28 £- T '1.2973E-25 4.3113E-17 3.5860€~13
Ho ©.-85828E=11. . 1.0279€-08 . "1.3679E-05 K ©  «  -3,1849E-25 2.9742€-03 © 2.0654E-02
He * "7 7 1.1375€~20 . 2.1517€-20 3.7475€-2C ne - 4,5176E-20 3.1975E-17 2.8565E-13°
H2 L7 940200E=31. - 9.00CCE-I1 - 8.9999E€-01 M2 - ' 8.9997€-01 . 8.9802E-01 8.8038E-01
kLT T 1,8808E2TL 8.7591E-50 . "3.7964E-232 N- : 3.2169E-29 8.9508E-20 4.8160E-15
H2¢ 5 0 '5.5066E-20 4.4924€-20 "2.8965E-20 H2+ . 2.1264E-20 1.1293€-17" 7.T763E-14
ME" .. . 1.00008-31 1.00G0E-0L 5.9999E-02 HE - - 9.9996E-J2 - 9.98$6E-02 9.8967€-02
HES T 9.1098E-72 . L. T8ECE-60 5.1601E-51. HE+ © 2.8362E-50 8.0905E-39 1.5230E-31
HE++ L 0. 3 ) O. ‘0. .- HE#++ . - e 0. 0.

Pl = L.00E+04 N/Su-4, USL = 5.00E+03 M/SEC Pl = 1.008+04 N/SQ-My  US1 = 7,00E+03 M/SEC

XH2 = .90 . XHE = .10 ' . XH2 = .90 XHE = ,10

. " MUVING SHOCK STANDING SFOCK REFLECTED SHOCK T "MOVING SHOCK STANDING SHOCK ~REFLECTED SHOCK
P 1.8291€+91 4.B625£401 1.0685E402 [ 3.6614E¢01 1.3168E+02 2443416402
T 4.0445£+00 5.4073E+00 . T1.3696E+00 Yo 6.7811E+00 9.3393£400 .. 1.1039E+01
RHO . 4.5218E+00 "8.9906E+00 1.44875¢01 RHO 5.3674E+09 . 1.3950E401 | 2.1279E¢01
H 4.1831E400 5.7022E400 8,0581¢F +00 H 7.3325E+00 ,1.1037E+01 | 1.4615E¢01
A T 1J9904E400° 2.2B01E+00 2.619SE 400, A © 243231E400 2.6760E+00 3.1192€+00
s 7. 1.1066€¢0C 1.1098E400 1.1340€ +00" S C1.1743E+00 " 1.1871E+00 1.2165E400
¢ .. 1.0033E¢3) ' 1,00CCE+0D 1.0009E+00 . o 1.00055+09 _ . 1.0108E+00 . 1.0362€400
GAME "9.7549E-01 1 9.6143E-01L . 9.20626-01 - GAME 1 9.3834€-01 B8.7621E-01 . 8.5054E-01
U T, 1T.3.9855E400 1.5488£+00 -1.4010E+00 v’ 4.5141E400 ' " 1.7347€¢00 1.5264 1E+00
SPECIES -~ w====-===w-> "MOLE FRACTIONS -==------=ee SPECIES  ——-—foeiow=ae "MOLE "FRACTIONS ==—======we=
E-" . 1.43998-42 - ° 3.3778€~26 6.T445E~16 £~ © . "6.6025€-19 . 3,0172€-13 . 3.8588E~11
b . 1.90C4E-CT’ 3.1005E-05 © o 1.7329€-03 ¢ H L.0L65E-03 = | 2.1347€-02 " 6.9855E-02
He 3.0877€-20 %e1263E-20° .- 7.4089E-18 He S.1497E=19 . 2.4462E-13 3.1902€-11
P20 . . 9.0000E-01 . 8.9957E-01 . B.9835g-01 H2 T, . 3.9903E-01 © 8.7972E-01 8.3364E-01 -
He = " 1.11296-47", 9.469CE~30 ..  1.4884E-19 M= : 5.5950€~22 - . 3.379SE-15 .. 1.0857€E~12
H2e | 3.5564E-2C 2.5177E-29 . '5.8193E-19 - He+ | 2.11138-19 6.0465E-14 ~ T.7710E-12 .
nE | . 1.0000€-01 - 9.9958E-02 . 9.9913£-02" HE : CA.9969E-02 9.8932€-02 5.6507€-02
HE . 4.3399E-59 1.1370€-49 4+5435E-38° HE+ - 1.,2033E-41  9.2456E-33 . 3.5082E-27

hE#+ - I .o 0. 0. HEe+ Too, 2. 0.




TABLE I. - Continued

py = 10N/ m?

Pl = 1.U0E+D4 N/SU-M,  USL = 8.G0E+03 M/SEC Pl = 1.00E+04 N/SQ~M,  US1l = 1,00E+04 M/SEC

XH2 = .90 . XHE = .10 XH2 = .90 XHE = .10

] MOVING SHOCK STANUING SHOCK . REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
[ 4. 8C6TE+OL 2.C008E#D2 .  3.4164E+02 P 7.7285E+01 4.2220€402 | T 6.5439E402
T 8,22535+00 1.0948E+01 1.24J9E 401 T ©© 1.,0465€401 "1.3608E+01 _ 1.498SE +01
RHO 9.81625+09 1.7629E401 . 2.5569E¢01 RHO T T.09T6E+00 | . 2.7406E+01 | 3.6521E+01
H $.314BE+00 1.4554€¢01 1.8657E+31 H “1l.412LE¢0L 2.33426401 .7 2.8757€+01
A 2.7207€+00 3.1044E¢CO 3.3560E400 A 3.0261E¢00 3.6043E400 . 3.9039E+00
S 1.207J€+00 1.2266E+00 1.2594E+00 [ 1.27326+409  1.3120E+00 .. 1.3529E+00
z 1.0047E400 - 1.0372E400 1.C767E+00 z 1.0406E+00 1.1321€400 T 1.1957E+00
GAME . 8.9570€-0% B.4872E-Cl 8.4296E-01 GAME ' 844096E-01 8.4330E~01 "' '8.5056E-01
u o 5.2495E+20 1.73C4E+J2 1.54T0E+00 v 6.8065E+00 1.7601€+400 " 1.6373E+00
SPECIES -=-- MOLE FRACTIONS ==o—oocoeeeo SPECIES  ====~==—==- MOLE FRACTIONS —===-=c=—=--
E-, 6.4654E~-15 3.482ZE-11 1.4189E-10 E- 1.7396E-11 6.0607E-09 ..  3.8154€-08,
H 9.39926-03 7.1755€~02 1.4243€~-01 H™ 7.79d5€E-02 2.3324€~01 ., 3.2T740E-01
H¢ 5.4439E-15 . 2.9171e-11 6.2889E~10 He 1.5329E-11 . S5.27C5E-09. ' 3.3716E-08
H2 - 9.9107€-01, - 8.3163E-Cl. . T.6469E~01 H2 8.2591E-01 6.7832E-01 5.889T€-01
H-’ 2.5060E=17 .  B8.6438E-13 3.3402E-11 H- ©2.2713E-13 3.5581E-10 . | 3.1496E-09
w2 - 1.0467E-15  6.5157E-12 1.4639E~10 Hze 2.2942€-12 " 1.1461E-09 .. T.6275€-09
FE 0 9.95222-02 9. 6412E-92 9.2879€-02 HE 9.6101E-02 = 8.83338-02 " 843630E-02,
HE+ T 77 3.5638E-36 2.3266E-27 2.4010E-24 HE* 1.2402E-28 2.1595E~22 T 1.6TT3E-20

HE¢+ Je . e 2.7298E-87 HE++ J. 3.1210€-80 4,6531E-73 '

Pl = 1.002+04 N/Su=M, US1 = 9.00E+03 M/SEC : Pl = 1.00E+04 N/SQ=M, US1 = 1.LOE+04 M/SEC®
XH2 = .90 . . XHE = .10 XH2 = .90 S XHE = .10
MOVING SHOCK  STANUING SKOCK REFLECTED SHOCK ; MOV ING' SHOCK STANDING SHOCK ' REFLECTED SHOCK

P 6.1708S+01 2.9561E402 4. 76628402 P 9.4715E+01 5.8047E+02 © B.7741E¢02

T 9.4591le+00 “1.2231E+01 1.3703E+01 ¥ 1.1322€+01 1.4840E+01 | 1.6300€ ¢01
RHD , 6v4095E+¢00 2.2224E401 3.0771E+01 RHO - T.3095E+00 ' 3.2M6E+0L" ° " 4.2316E+01
W 1.1580E401 | 1.8666E+01 2.3373E+01 H “o 1.6934E+01 2.8554E401 3.4830E401

Al 2.8755€+00 3.3459E+C0 3.6165E ¢00 A 3.1803E+00 © 3.8817E400°  ° 4.2229E+00

S 1.23965+90 1.2681E+00 1.3049€ +00 S 1.3083E¢00 + 1.3583E400 ' 1.4037€+00°

z 1.0176E4+00 1.0786E+0) _1.1304E+00 z : 1.0712E+00 1.1956€+00° © 1.2721€+00
GAME =~ 8.5881E-01_ 8.4164E-01 . 844439E-01 GAME 8.3399€-01 8.4925€-01 ¥ '8,6007E-01

v 6.0185€+00 . 1.7325E+00 1.5841E¢00 u 7.6016E+00 1.8178E¢00 1.7178E+00 °
SPECIES  --=--===--oe MULE FRACTIONS —====—===o=a SPECIES - —=~-----=-=2i- MOLE FRACTIONS -—-----—-—--

E- T 7.916CE-13 . 6.9121E-19 6.5537€-09 €~ 1.5371E-10 3.3692E~08 ° 1.7073E-07
H 3.5074E-02 ° ' 1.4583E-01 - 2.3270€-01 H . 1.3291€-01 3.2717E-01 4.2T74E-01
R : 5.84583-13 5.,9058E-10 5.66 78E-09 H+. 1.3721E-10 2.9840E-08 1.5387E-07
H2 3.6608E-01 . .T.6146E-01 6.8084E~01 H2 - 1.73736-01 5.8519€-01 © 4.9364E-01
H- 6.3559E-15. 2.8341E~11 4. 1576€~10 H~- ©T 2.8l63E-12 - 2.5717€E~09 - 1.7090€-08
H2e 1.1238€-13 T 1.29876%10 . - 1.3016E-09 H2+ . 1.9313€-11 - 6.6234E-09 © 3.3950E-08
HE 3.8240E-02 '9,2T0$E-02 6.8465E-02 HE 943354E-02 8.3641E-02" 7.8613E-02
HE+ - 1.1439E-1) 1.6199€-24 2.8738E-22 HE ¢ 2.0107e-26 - 1.1325€-20 ' 5.4010E-19
HE#+ . ) 6.9066E-89 6.127T7E-79 HE ¢+ 0. . 1.2724€-173 1.9785E-67"



PL = 1.00E+04 N/Su=M -

XH2 =

-
S o,

COMNUWVDBPIXT=-T
B .
m

.99

usl =
XHE = .10

TABLE 1. - Continued

1.20E+04 M/SEC

" MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.1434E+03
1.7676E+01"
4. 7646E+01
4.1535e+01
4.5760E+00
1.4563E¢00

. 1.3576E¢00

8.7259E-01
1.8196E+00

6.3859€-C7
5.2684E-01

5.8759€-07
3.9950€~-01

7.2914E-08
1.2392E-07
7.3658E~02

.1.1968E-17.

2.8284€-62

¢ 1.1383E¢02 - T7.6949E+402
. 1.,2087E+01 . 1.6065E+01
- H.4963E+00 3, 778EE+QL
.2.0010E+0L 3.4262E401
3.3394E+00 %.18COE+Q0
1.3450E400 1.4064E+00
1.1084E+00 1.2676E+00
8,3238E-01 8.5800€-01
8.3894E¢00 1.887SE+00
—eecsm=ee—r= MOLE .FRACTICNS ===-=—=--e-e
. 7.9388E-10 . 1.4024E-07
1.95566E-01.. ~  4.2225E-01
7.15686-10 .- 1.2662E-07
7.14226-01 " 4.988EE-0L
-1.8515€=11 1.2546E-08
*9,6738E-11 2.6610E-08
9.0222e-02 . 7.8888E-02
6.7580E-25 3.064€E-19
_ 9.0634E-89 . 3.0540€-¢8
PL = 1,J0E¢04 N/Su=M» usl

XH2 =

90

XHE = ;190

1.30E+C4 M/SEC

“MOVING .SHOCK  STANDING SFCCK REFLECTED SHOCK

134064202
1.2799E+Ci
© 9.1366E+00

L 2+43353€¢91

.3933E+00.
1.1513E+00
8.33568-C1

'9.1723£+00

. 3,05285-Cy , -

2.6284E-01l
;2.TT47E-09
. ©.5031€-01
‘d.5927€-11
"3,6)02£-10
3.6858€-32
L. 4485€-23
‘1.1738E-d4

MULE FRACTIONS

9.8702E+02
1.732CE+01
4.232)2E4J1
%.0459€+C1
4.5035E+00
1.4560£E+07
1.3472E+00
H.6922€E-01
1.9830E+00

©.881€6E-07

>.1529€-01
4.4872€~07

4.1027€-01 .
5.1234E-08 -

9.06E£6E-08
7.4220€-32
5.736SE-18
1.6526E-63

La4528E+03
1.5176E+01 "
5.219¢E+01
4. 8912E¢C)
4.57395+00
1.5107E+0C
1.4515€+00
8. 4884E-01
1.545S€¢00

2.1605€E-06

6.2213F-01
2.0283E-06
3.0897E-01

2.65506-07

3.9766E-07
6.88%3E-02
2.1496E-106
1.6145€-57

plélokN/mz

Pl 1

XH2

«Q0E+04 N/SQ-M,
0

‘MOVING SHOCK

HO

NP I XN=-D

GAME

SPECIES

E_
H
He
H2
H-
h2+
HE
HE+
HE ++

1

»

X

~
o

SPECIES

E~-

K
He
n2
-
H2¢
HE
HE+
HE++

1.5716E+02
1. 3480E+01
9. 7198E+00
2.6961E+01
3.6TTTE+CO
1.4232€+00
1.1995€E+00
B.3647E-0L
9.9525E+00

3.4956E~09
3.3264E-01
8.7184dE-09
-3.8399E-01
3.09125-10
1.0860E-09
3.33686-02
1.7347€-22
1.5876E-79

«J0E+04 N/SYU-M,
.90

US1l = 1.40E+04 M/SEC

XHE = .10

STANDING SHOCK
. 1.2317E+03 °
1.8649E+01
©.6084E+0]
4.T148E01
“4,8588E400
1.5068E+00
1.4331E¢00
8.8328E-01
2.1012E+90

MOLE FRACTIONS

1.5168E~06 -
6.0643E-01
1.4157E-06
3.2519€-01
1.7150€-07
2.6904E-07
6.9718E-02
8.2181E-17
6.1717€-59

ust =
XHE =

.10

REFLECTED SHOCK
1.8076E+03
2.0902€+01
5.5708E+01
5.T7034E+01
5.4363E+00
1.5665E+00
1.5524E£+00
9.1081E~01
2.1068E+00

7.0854E~-06
T.1163€-01
6.7780E-06
2.2394E-0L
B.8192E-07
1.1853E-06
6.4418E-02
3.6104€E-15
5.9112E-54

1.50€+04 M/SEC

MUV ING SHOCK STANDING SHOCK REFLECTED SHOCK

1.8120E+02
1.4146E+01
1.0227€+01
3,)830E+0!
3.4593E¢0C
1,4645E+7)
"1.2525E+400
8.4065€-01
1.0719E+01

2.5771E~-08
4.0319€-01
2.341LlE-08
5.1697E~-01
7.3925F-10
2.8389€-0y
T.9841£-02
l.6581€-21
1.6955€-76

1.4952E+03
2.0098E+01
4.BB843E+01L
5.4261€E+401
5.2522E+Q0
- 1.5578E+00
1.5232£+00
9.9114£-01
2.2467E+00Q

4.4166E-06
6,86%45-01
4.2074E-06
© 2.4739€E-01
5.1202€-07
T.2421E-07
6.5652€E-02
1.0586E-15
S.4741E-55

2.2012e+03
2.3013€E+01
5.7772€+01
6.5879E+01
5.99276+00
1.6225€+00
1. 6556E +00
9.4255E-0Q1
2.3051E+¢O

MULE FRACTIONS =—==—-==c--wem

2.4060E~05
7.9190E-01
2.3400E-05
1.4764€-01"
2.8069€-06"
3.4670€-06
6.0401E-02
6.8497E-14
3.6040E-48




TABLE I. - Continued

pl_-IORNImz :
Pl = 1.005+404 N/SQ-M,  US1l = 1,60E+04 M/SEC "P1l = 1.00E+04 N/so-n. US1 = 1,80E+04 ulsec
XH2 = .90 XHE = .10 . . XHZ = <90 S XHE = .10 4
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK - MOVING SHOCK 'STANDING S+OCK REFLECTED SHOCK
[ 2.0697E+02 1.7773E+03 2.6450E¢03 [ 2.6321E+02, 2.3488E¢03- 3.6972£+03
| S 1.4812E+01 2.1772€+01 . 245947401 A 1.6198E+01- - 2.6508€401 . 3.7151€+01
RAJ, . 1.0667E+01 5.0530E¢01 5.8077E+01 RHD 1.1306€¢01 - 4.9683E+01 5.2991E+01
H oL 3,4968E+01 6.1854E+91 7.5748E+01 H 4.4032E¢0L 7.8190E401 9.9583E +01"
A 4.0515E+00 5.7046E400 6.7262E+00 A 4.4750E¢00 ' 6.9091E+00 8.6T3SE+00
S 1.5070€+00 1.608SE+00 1.6788E+00 . - S. : 1.5951E+00 © 1.7072€+00 1.7860E+00
r . 1.3100E+00 1.6155€400 1.7552E+00 z . 144372E+00 . 1.7834£400 . 1. 8780E+00,
GAME . 8.4596E-01 9.2522€-01 9+9340£-01 GAME . 8.6023E-01 - 1.0097€+00 1. 0783E400
u : 1.1486E+01 2.4269E4+00 2.5790E +00 LU 1.2997E+0L 2.9659E+00 ;.51995.00
SPECIES  ——=======--~- MIOLE FRACTIONS ===——==—=-~ SPECIES  ==m--—m—-oe—- MOLE FRActluns ————emmmmee £
[ 6.3728E-08 1.28G5E=25 9.6091 E-05 E-.: . 3.2401E-07 1.3095€6-36 © 2. 19655—03
Mo - 4.7333g-01 7.6166E-01 -8.6023E-01 . H-w T . 5.0861E-01 8.7817€-01. 9.2655E~01
he " 5.9553E-08 1.2378E-05 - 9.4687E-05 He ~ - - 3,0797€-07 1.2942E-04 2.7801€-03
H2 4.50336-01 .  1.7611E-01 8.2588E~02 H2 3.2201£~01 -6.56472E-02 1.4368E-02
H- 2.5303€-09 1.4331E-06 ©9.4002E-06 He L 1.4223E-06 ° "1.0749€-05. . 1.1973E-04
h2+ © 0.70549E-09, . L.8605E-06 . 1.0805E-05 M2+ 3.0263E-08 | *  1.2264E-05 1.3614E-04"
HE 7.63336-02 . 6.1900€6-02 S.69T4E-02 . HE 6,9579€-02 " 5.6071E-02 5.3248E-02 -
HE+ 1.3495E-20 1.34C5E-14 . 1.933¢E-12, HEe- © . 5.6064E-19 T 3,6155€-12 6.8938E~09 "
HE++ . 1.6605E-73  4.0541E-51 Te1392E-43 ¢ HE++ 2.110TE-67 -~ 8.090SE-42 To4951E-30 "
Pl = 1.00E+C4 N/SL-My  USLl = L.10€E+0&4 M/SEC Pl £ 1.00E+04 N/SU-M,  USE = 1. 9oE~o~ n/sEc :
XH2 = .90 XHE = .10 . - XHZ = .90 sl XHE = .10 R
MOVING SHUCK STANUING s»ocx REFLECTED SHOCK ’ MOVING SHOCK STANDING srncxh REFLECTED snocx
4 2.3431E402° 2.0661E403 3.1449E +03 - P 2.9363E402 . 2.6147€403 ° %.2594E403
T, . "1.5490E+01 ‘2.381SE+0L 3.0547E+01° T- o .. 146955E#01 ~° 3.0184E+401. - 433855€+01°
RHO 1.1027€+01 5.0878E+91 S.6121E401 ° RHO- 1.1500E+0] " 4.T061E+01- 5.1024E¢01 °
H 3.92665401 €.9848E+01 . BeEITIE +01- Ho 4. 8959E+01 " 8.6830E¢01 13126TE402-
3 4.2559E+00 6.26427€+00 7.7209E+00 A 4.7128E+00 7,6989E400 | - '9.2356E+00°
S . 1.5506E400 .. 1.659CE+00 ° .1.7345E¢00 S - 1.6402E400 - 1.7521€+00 -1493Q0E +00;
[ AN 1.371TE+00 1. T04SE+00 1.8345E400 2 1.50596400 ° °  1.8407E+00 1.9035E400
GAME 8.5241E-01; 9.596¢E-01 - 1.0638E400 GAME 8.6990E-01 - 1.0669E+00 1,021 8E ¢00 -
u 1.2245E+01 - 2.6555E400 2.5915E+00 v 1.3742E¢01 | 3.3603E400 3.99065500
. . . Y
SPECIES  ———cmcomeeee MOLE FRACTIONS =—==m=eoeoae . : SPECIES  -—---~--~--- MOLE FRACTIONS ———esm e
E- 1.4692E-07 . 3.88641E-J5 5.0903E-04 E-. 7. 03515 -07 4.9085¢-06 9.4310E-03
H - 5.4201E-01 . 8.2681E-01 9.0822€-01 H .- 6.7188E-01 - 9.1191E-01 9.2081E-01 *
He : 1.38485-07 3.8029€-05 ° 5.0536E~04 - He 6.7438E-07 '  4.8367E=04 © 9.3681£-03
K2 - 3.8509E-01 1.1445€-01 3.6185€-02 H2 2.6171E-01 ©-3.2704E-02° - 7.2529€-03
h- - 6.2036£-09 3.9052€~C6 3.5114E~05 H=.  © - 3,1299E~08 " 2.9812E-05" - -2.TO6BE-04 '
H2+ 1.4647€-08 - 4.7165E~0€ -3.8780€-05 H2¢ © - 5.0429E-08° . 3,2988E-05 . 3.3345E-04
HE 7.2902e-02 5.8654E~02 5,4511E-02 - HE" " -+ - 6.6406E-02 5.4328E~02 . - - 5.2534E~02.
HE+ 9.1617e-20 1.9275E-13 1.1020€-10 HE®. 3,5162E-18 9.06586~-11 1.3265E-07

HE 4+ 1.64332-70 1.4444E-46 : 1.9840E-36 HE++ -1.9109E-64 1.0362€-36 '_3.23135—2‘5"'.



TABLE 1. - Continued

by = 10KN/ m?

Pl = 1.006+04 N/SQ=M, US1 = 2,00E+04 M/SEC Pl = 1.00E+04 N/Su-Ms USLl = 2,20E+0& M/SEC
XH2 = .90 XHE = .10 XHZ = .90 ©OXME = .10
‘t " MOVING SHOCK STANDING SFOCK -REFLECTED SHOCK MOVING SHOCK STANDING SFOCK REFLECTED SHOCK
© . ©3,2551E402 2.6545E403 - 4. 7945€ +03 P  3.9322E+02 3.2847E+03 5.7234E403 .
© 1.7792E+01 3,4810£+401 4.5390E+01 T 1.9933E+01 4.4387E+01 5.7795€+01
21 1,16025 401 4, 3766E401 © 5.03396401 RHO 1.1467E+01 3.8711E+01 4.5883E +01
5.414TE+OL 9.5716E+01 1.2560E402 W 6.529TE+01 1, 14556402 1.5149E 02
4.9755E+00 8.419SE400 °  9.6131E+00 A . 5.6295E+00 9.2461E+00 1.0242E +01
" 1.6857E+00 1.7930E+00 1.8678E+00 Y 1.7763E+00 1.8648E+00 . 1.9363E+00
z 1.5770E+00 1.8737€400 149284 +00 z 1.7203F+00 1.9117E¢00 - 1.5852E¢00
GAME ' - 8,8231E~0l 1.0870E+00 9.70286-01 GAME 9.2415€-01 1.0075€400 9.1420E~01
M 1,44 77E+0s 3.8335E400 4.3301E+00 u 1.5907E+01 %.7028E+00 4.74726+00
SPECIES  w=mmm=—mmemam MOLE FRACTICNS —=-—=-—-mmee SPECIES  ~——-w=-——om- MOLE FRACT [ONS. ===me=—mmm==
g-" 1.5267E-06 1.8223E-03 1.9978€-02 - d.3241E-06 1.1690€-02 4,66 TTE-02
H o 7.31756-01 9, 27C4E-01 $.0265€-01 H 8.3742€-01 9.1854€-01 8.5222€-01
He. . 144155E-06 1.8135£-03 1.9829E-02 He 3.1721E-06 1.1625€6-02 ©.6291E-02
H2 + 7 2.04338-91 L.5755€-02 4.6712E-03 "2 1.0443E-01 5.2654E~03 2.6569E-01
He' 5.7123£-08 7.476CE-05 4.35296-04 o 3,1941E-07 © 2.4B42E-04 . 7.0297E-04
H2e - 3+18326-07 8.3555€-05 5.8291 E-04 h2e . 4.T144E-07 3.0882€-04 1.0810E-03
HE - 643412602 5.3371€-02 5.1856€-02 HE 5.8128E-02 5.2310E-02 5.0365E-02
HE+ : 2.1529E-17 2.0877€-09 8.3949€~07 HE + 1.2524€-15 1.8455€-07 7.1193E-06
HE ++ 3.8436E-62 8.5471€-32 2.4909€-22 HE+s 5.10026-5% 8.5840E~25 5.4880E-19

Al i

1.00E+0% N/SG-M, usl 2.10E+04 M/SEC Pl = 1.00E+¢04 N/SQ-Ms US1l = 2.30E+04 M/SEC

PL = =
XH2 = .90 XHE = .10 XH2 = .90 XHE = .10
. MOVING SHOCK STANDING SFOCK REFLECTED SHOCK © MOVING SHOCK STANDING SFOCK REFLECTED SHOCK
P 3.5876E+02 3.0752€+03 5.2910E403 - p 4.2861E402 3.4684E+03 6. 0556E +03
T © 1.87565+01 3,9743E+01 5.,3952€ + 01 v 2.1480E¢01 4.8502€401 6.1107E+01
RHO ° 1.1598E+01 4.0862E401 5.0161E+01 RHY 1.1171E¢01 3.7008E+01 4.9153E+01
H . 5.9595E+01 ° 1.0492E402 1.3854€402 H 7.1246E¢01 1.2462E402 1.6444E +02
A T 5.2T40E+00 8.91056400 9.5401E+00 A 6.0813E+0) 9.525CE+Q0 1.0525€+01
S -t T1.7312E400 1.8301E400 1.9028E +00 s 1.8203E+00 1. 8984E 00 1.9697E+00
7 - T 1.6492£+00 1.8936E+0) 1.9558E+00 3 1.7862€+00 1.9323€+00 2.0161€+00
GAME . 8.99225~01 1.055CE+00 5.3634€-01 GAME 9.6388E-01 9.6802€-01 8.9909E-01
u 1.5201E+ 21 %.3094E+230 4.5745E+00 v 1.6589E+01 4.9938E+00 4.874TE+00
SPECIES =~ —=—=—==wm=nn MOLE FRACTIONS ----- ——————- SPECIES  —=——==—==— MOLE FRACT{ONS ————mo——=m
- © - 3.4311E-06 5.2923E-03 3.2808€-02 E- . 2.3134E-05 | 2.0810€~02 6.1013€-02
o © . .7 7.8730E-01  9.2781€-0L 8.7868E-01 H . 8,8023E-01 9.0229E-01 ° ° 8.2668E-01
He o © ©3.3427€-36- ' 5.2616E-03 3.2547€-02 He 2,2870E-05 2.0697€-02 6.0504E-02
W2 . "1.5206E-01 +8.4929E-03 3.4127€-03 H2 . 6.37406-02 3.642$E-03 2.1290€-03
H=" T 1.4416E-07 . 1.5152€-04 5.8330€-04 He 7.5959€-07 3.4702E-06 7.9039E-04
W2+ © ' 243254E-07 1.T722E-04 | 8.4126E-04 h2+ . 1.0240E-06 4.5911E-04 1.2852€-03
HE - . 640635602 5.28C9E-02 . 5.1126E-02 HE 5.5985E-02 5.17526-02 - 4.9586E-02
HE® 1.4759E-16 2.7282E-08 2.9015E~06 hE+ 1.4909E-14 7.4656E-07 1.4210€-05
HE++ 2.6053E-59 3.56655-28" 2.1727€~20 HE++ 4.7619E-51 1.2896E-22 6.5533E-18
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Pl = 1,00&+04 N/SU-M,
.90

X2 =

SPECIES
F_
H
He
H2
H-
H2¢
HE
HE+
HE++

PL =
AHZ =

SPECIES

E-

H
He
H2
H=-
h2¢
HE
HE+
HE+¢

MOVING SHOLK
4.5%45E+02

2.3669E¢21 -
1.0667E+01

7.7428E401 " -

6.6830E¢00
1./8622E+00,
“1.8395£400

.+ 1,0258F¢00

1.7230E+0}

TABLE I.

USLl = 2.40E+04 M/SEC

XHE

STANDING SHOCK

3.5944E4+03
"5.,2059E+401
3.5295€+01
1.3500E+02
9,7328E+00
1.932CE+00
1.9560€+00
9.3985E-0Y
5.1928E+00

REFLECTED SHOCK

b6.2368E+03
6.3976E+01

"4, 7594E+01

1.7728E+02
1.0790E+01
2.0037E+00
2.0483E+00

" 8.8851E-~01

4.9691E+00

me—em-e--=eue MOLE FRACTICNS ===m===-=e-e

7.9046E505"

9.1252E-01

7.8577E~05
©3,2953E~02- °

2.0183E=9
‘2.48T73E-06
"5.4362E-02

2.9959E-13~ .
'3.1320E-46 .

1.00E+04 N/SQ~M,

20

MOV ING SHOCK
5.1042E+02

3.1928€-02
8.8146€E-01

3.1752€-02 -

" 2.6910€-03
o 4.3229€-04
6.057LE~0%

2.1142€-Co6

T 5.2941E-21

2.6756E+01 ¢

S« 9851 E+00
8.3829€+01
7.3916E+00 -
1.9008E+00
- 1.8731E+00°
1.0902E+09
1.7824E+¢0L

3.2264E-04
7.3128E-01
S 3.2179E 24

S 1.4676E-02

5.7867€-06
6.,6349E-0¢
3.3387E-02
9.3599E-12

8.2562E~41

'MOLE FRACTICNS

usil
KHE

.10

STANDING SHOCK

3.56504E4C3
5.5123E+401
3.3405E¢01

" 1.4557E¢02"
1.0028E+01
1.9661E+00

 1.9824E+00

© 94.2022E-01
" 5.3143E400

4. 43ETE-02
B.5777E-01
4.4126E-02

©2.06228-2%
: 4.965GE-06 "
~ Te3278E-04
“5.0435E-02°

4.T067E-06
T. 9.1024E-20

- 5,1123E-02

7.5560E-02
7.9668€~01
T 44940€-02
1.7205€E-03

8.4266E~04
* 1.4381€-03

"4.8796E-02
2.4705E-05

4.68T6E~17

2.50€+04 M/SEC

REFLECTED SHOCK

6.2571E+03

,6.66438E401

4.5251E+01
1.8991E+02

* 1,1038E+01 -
.2.0384E+00

" 2.0813E400°
"8.8111€-01
5.0382E400

9.0031E-02
7.6881E-01
8.9321£-02
1.3935€-03
8.6177E-04
1.5330E-03
“.8008E-02

3.8754E-05

2.2861FE-16

|

- Continued

« 10kN/ m?

. Pl =1,
XH2 =

QOE+04 NISQ'H'
«90 .

MOVING SHOCK

USL = 2,60E¢04 M
XHE = .10

STANDING SHOCK REF
3,6746E403
5.7808E+01
3.1612€+01
1.56326+402
1.026SE+0L
1.9998E¢00
2.0108E+00
9.0643E-01
5.3849E+00

ISEC

LECTED SHOCK
6.2049E+03
6.86T0E+0] -
4.2711€+01:
2.0245E+02
1.1279E+01
2.0733E+00-
2:1156E+00
8, 7575E-01
5.,0939E+00

e == MOLE FRACTIONS ~—=—--mee——

P 5.3661E+02
T 3.0576E+01
RHO 9.2857€E+00
H 9.0444E+01
A 7.9885E+00
S 1.9359E+00
4 1.8900E+00
GAME L.1043E+00C
u 1.8381E+01
SPECIES
E- 1.2606E-03
H 9.3799€-01
Hé 1.2589€-03
r2 . 6.54626-03
H- 1.5272€-05
H2+ 1.6965€-05
HE 5.2911E-02 .
HE* 2.6186E-10
HE++ 1.3779€-35
Pl = 1.00E¢Q04 N/SQ~My
XH2 = ,90 R
MOVING SHDCK
P 5.T450E+02
T 3.44T74E+01°
RHO -B.T6BGE+OC
H . “9.7320E+0L,
A 8.3677E+00
5 1.9669€E+00
. 1.9005€+00
GAME 1.0687€+00
v’ 1.8952€+01
SPECIES  ==—=mcmcccen
E- 3.7397€-03
H 9.3641€-01
He 3.7353c-03
H2 3.4246E-03
M- 3.22176~05
H2 3.6073E-05
HE 5.2617E-22
HE ¢ 3.7259€-09
1.9922€6~-31

HE++

Se 75635 02
8.3244E-01
5.7260€-02
. 1.62¢1€-03
5.4329E-04
8.3815E~04
4.9723g-02
8.9159E-06
. 8.7610E-19

1.0462€-01
7.4069E-01 |
+1.0384E-01,
1.1309E-03
8.5998€E-04
1.5879E-03
4.7211E-02
5.7168E-05.
8.8946E-16

US1l = 2,70E+04 M/SEC

XHE = .10

STANDING SHOCK REFLECTED .SHOCK

3.7485E+03
 6,0330E+01
3.0442E401
1.6759€+02
1.0505E+01
2.0319E+00
2.041CE+00
8.9627E-01
5.4516E¢00-

MOLE FRACTJONS --—

7.13238-02
8.,0587€-01
7.0962E~-02
1.321CE-03
5.8186E-04
9.3676E-04
4.8981€-02
1.5373€-05
6.0848E-18

62415403
7.0852E+01
4.0964E+01 .
.2.1559E+02

- 141524E+01
2.1065E+00 ..
2.1505E+00
8.T165€-01
5.1523E+400

1.1904€-01
7.1286E-01.
1.1817€-01
9.3392E-04
8.5516E-04.
1.6366€-03
4.6421E-02 .
8.1318€-05
3.0710E-15
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TABLE I. - Continued

p, * 10 kI m?

Pl = 1.002¢C4 N/SC-M,y US1 = 2.8JE+04 M/SEC Pl = 1.00E+04 N/SQ-M, US1l = 3,CO0E+Cé4 M/SEC
XHZ2 = .90 XHE = .10 . XH2 = .90 XHE = .10
MUV ING SHOCK STANUING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SFOCK REFLECTED SHOCK
[ 6.1461E+02 3.84d84E+C3 6029156403 P 7.2232€+02 - 4.3612E+03 T7.0220E+03
T 3.8130E¢01L 6.23835€+01 7.3132E+01 T 4.6251E+01 6.7787E+0L T7.8046E+01
RHJ 8.6300E+00 2.9843€+01 3.5961E+01 KHU B.1599€+20 3.0025€+01 . 3.5740E+01
H l.Q44gE+C2 1.7954€+02 2.29506E¢02 H 1.1968€+02 2.0564€¢02 2.6041€¢02
A B.6229E+230 1.0759E+21 1.1784E+01 A 9.0433E+00 1.12848€+01 1.2351€+01
S 1.9956£+00 2.0632E+00 2.,1386E+400 S 2.04B2E+00 2.1225€+00 2.2014E+400
I 1.91215+00 2.0726E+¢C0 2.1870E+00 z 1.9451£+00 2.1428E+00 242641E ¢00
GAME 1.0198E+00 8.8426E-01 8.6828%-01 GAAE 9.5016€-01 8.7724E~-01 8.6334E-01
v 1.9554E+01 5.515CE+CO 5.2187€+400 v 2.7859E+01 5.6635E400 5.3865E +00
SPECIES  ==—=—————— MOLE FRACTIONS =—==—m—e——- SPECIES m—mmeweme———— MOLE FRACTICNS ~———---——=
E- o.4858E-03 4.5826E~-02 1.3370€-01 E- 2.4408E-02 1.1524€-01 1.6315€-01
H 7.2852E-01 7,7780E-01 6.8451E-01 H 8.9840E-01 7.2057€-C1 6.2753€-01
he 3.4T73£-03 $.5351E-02 1.3275€-01 K+ 2.4380E-G2 l.1472E-01 1.6197€-01
H2 2.0954E-02 1.0942€-03 T.7361E-04 H2 1.0933€-23 7.9G37E-06 5.5275E-0%
H= 5.5586E-n5 6.1€80E-0¢ 8.5031E-04 H= 1.09545-0¢ 6.76C1E-04 8.37STE-04
H2+ 5.4118E-05 1.3355€-03 1.6883E-03 H2+ 1.3647€-04 1.2329E-03 1.7957€-03
HE - 5.2299E-02 “4.82C1E-02 4.561CE-02 HE 5.1«11E-02 4.6605E-02 4.3950E-02
HE + 2.7638E-28 2.5153€E~-CS 1.1417E-04 HE + 3.77157€E-07 5.88$7E-05 2.1823E-04
HE ¢+ 2.7235E-28 3.5458E-17 1.,0242E-14 HE++ 3.3726E-24 7.6835E~16 1.0505€-13
Pl = 1.005+404 N/Su=% US1 = 2.90E+04 M/SEC Pl = 1.00E+04 N/Su—M, usl = 2.20E+04 M/SEC
XH2 = .90 X4E = .10 Xh2 =  .9C XHE = .10
MUVING $HUCA STANUING SHFCCK REFLECTED SHUCK MOVING $SHOCK STANDING SHCCK REFLECTED SHOCK
4 6.5725E+¢02 4.0962E+¢22 6.6534F +C3 4 7.9915E+02 5.0274E+03 7.65624E+03
T 4.1380F+01 6.5310E+01 7.5531E+01 T . 4.9142E+01 7.2752E+C1 8.3359E+01
RHO 8.243CE+00 2.9761E+01 3.5622E+01 Rhb.J 8.1735€E+00 3.1177€«C) 4.0731E+01
H 1.1193F+0¢ 1.9223€6¢22 2.4450E+02 H 1.3€603:5¢02 2.3444E402 2.9467E+02
A B.d363E+400 1.1019E+01 1.2060F ¢71 A S.40622F ¢ Ju 1.1845E+01 1.2971E+01
S 2.0225c¢00 2.0932E+00 2.1704F +00 S 2.0977E+00 2.179¢€+00 2+2626E +00
I'4 1.926%E+00 2.1078E¢CC 2.2245E+00 I3 1.9896E+20 2.2165€+3¢C 2.3451E¢CO
GAME 9.7925c-01 8.8219E~01 8.6553E-01 GAME 9.157126-01 8.,7007E-01 8.60726-01
1] 2.2191k+21 5.5857E+7) 5.2957E+00 v 2.22552+01 5.8240E+20 5.5814E +00
SPECIES  —==—s---e--- MOLE FRACTICNS ===w==o-a—an SPECIES  =—=e—cmceo-m- MOLE FRACTIONS --======c-m-
E- 1.5511E-02 1.0052€-01 1.4843E-01 f- 4.59765-02 1.4478€~-01 1.9206E-01
H 1.1547Z-01 T.4922£-01 6.5602E-01 H d.5675-01 b.63643€-01 S.7162E-01
He 1.5495€-02 9.99616-02 1.4737¢-01 re *e59195-92 1.43G€¢E-01 1.9060E-01
H2 1.45168-32 . S.26€9E-04 6.5511E~04 M2 T.16385-04 5.0T46E-04 3.9204€-04
H- 4.2212c-925 G.4BLEE-DJ4 8.4542E-064 h- 1.6100E-J¢ T.1425€E-2¢4 8.0838E-04
H2+ F.b86ELCE=-)5 1.1251E-C3 1.7432€-03 H2+ 2.1609E-u4 1.4117€-n3 1.9712€-03
hE 5.1897E-92 “,7410E-22 4.4787F-02 HE 5.02595-02 4.4955E-02 4.2242€-02
hEe 1.,22065-0017 3,91€7€-05 1.5899€E-0C4 HE + 1.9904c-006 1.2198€-0¢4 4.0027€E-04
HE e+ 5.7541E~2¢ 1.7525€-1¢ 3,3231E-14 HE ¢+ L.1711€-21 1.0514E-14 9.4863E-123
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\ TABLE 1. - Continued
\
\
]
. 2
o - 10kN/ m
Pl = 1.COE+u4 N/SU-M, USL = 3.40E+04 M/SEC Pl = 1.00E+04 N/SQ-M, USL = 3,80E+04 M/SEC
XH2 = .90 X4E = .10 XH2 = .90 XHE = .10
. MOVING SHUCK STANDING SHOCK _REFLECTED SHOCK AT MUVING SHOCK STANDING SHOCK REFLECTED SHOCK
p 6.0404E+02 - 5.8264E+403 < 9.1238E+03 4 1.1358E¢03 7.7391E403 1.1965€ ¢04
T 5,329DE+0L 7.7792€+01 8.9092E+01 T 6.0411E+01 8.8304E¢01 1.0221€+02
KHD 8.3074E+00 3.2652E+CL 442150€+01 RHO . 8.6933E+00 3.5702E+01 %.4B90E +01
H 1.5351E+02 2.6556€E402 3.3208E+02 H 1.9175E¢02 3.3415E¢02. 4.1593E+402
A 9.8853E+00 1.2425€¢01 . 1.3648E+01 A 1.0735E+01 1.3687E+01 1.5212E+01
S 2.1459€E+02 2.2367E420 2.3236E+00 S 2.2415€¢00 2.3699E400 2.4458E+00
z 2.9421E+00 - 2,2938€+400 2. 4296E +00 z 2.1627E+00 2.4548E400 2.6076E+00
GAME 8.9795E-01 8.6572E-01 8.6051E-01 GAME 8.83203€~01 8.6416E-01 8.68226-01
v 2.3698E+01 6.0245E+00 5.813GE¢00 u . 2.6645E+01 6.4949E+00 6.3992E+00
SPECIES  —---m=====<= MOLE FRACTIONS =o=-======-- SPECIES  ~=emwemio—o- MOLE FRACTIONS ~=e=ece=ean -
E- . 7.0393E-02 - -1.73¢eE-01 . 242014E-01 E- 1.2220E-01 2.2789E-01 . 2.7316E-01
Ho. 3.0932E-01 6.,0743€-01 S5.1748E~-01 H 7.0855E-01 5.0264€E~01 4.1607E-01
He 7.0298E-02 1.72€1E-01 2.1831€-01 He 1.2201€-01 2.2620E-01 2.7003€-01
H2 5,1954E-04 4.3557€E-34 . 2.7112E-04 w2 3.07855-04 2.2632E=04 1.1329E-04
h= 2.04bTE-04 \T.2450€-C6 7.5528€~04 H= 2.6443E-04 6.6549E-04 5.9642E-04
H2+ 2,93B8E-04 1.5484E-03 1.8839E-02 H2+ 442T86E-04 1.6453€-03 1.6817€E-03
HE 4,8954€-02 4.336%E-02 4.0449E-02 HE 4%.6210E-22 4.0024€-02 3.6313E-02
HE ¢ 5.,9040E~06 2.3247E-C4 7.0935E-04 HE ¢ 2.8637E-05 Tel1222E-04 2.0365€E-03
HE®+ 7.199SE-20 1.1506€-13 T 66T0E-12 HE ¢+ 2.2963€-17 6.94426-12 3.9509€-10
Pl = 1,00E+04 N/SU=Ms  USLl = 3,60E+C4 M/SEC Pl = 1.00E+04 N/SU-M, USL = 4.COE+04 M/SEC
XH2 = .90 XHE = .10 . XH2 = .90 ) XHE = .10
MOVING SHGCK STANDING SHOCK REFLECTED SHOCK MUVING SHOCK STANDING SFOCK REFLECTED  SHOCK
P 1.0164E+03 6.7336E+03 1.0464E404 [4 1.2621E+03 8.8214E+03 .+ 1.3612E¢04
T 5,5990E+01 8.2939E+01 9.5327€401 T 6.3659E401 9.3966E+01 . 1.0993E+02
RHO 8.,4916E¢00 3.420SE+0! 4.3608E+01 RHO 8.8953E+00 3.6987€E+01 4.5855E+01
H 1.7209E+02 2.54983E+02 3.7249E402 H 2.1248E4+02 3. 7147E402 4. 6236E402
A 1,0309E¢01 ~ 1.3039E+01 1.4390E+01 A 1.1165€¢01 1. 4379€+01 1.6136E+01
S 2.1937E+00 2.2932E+00 2.3847E+00 s 2.289%€E+00 2.4063€+¢00 2.5067E400
3 2.1002E+00 2.3733E+00 2451726400 3 2.2287E+00 2.5381E+00 2. T004E+00
GAME - 8.8796E-01 8.6379E-01L 8.6291E-01 GAME 8.78556-01 8.6688€-01 8,7708E-01
u 2,516HE+OL 6.2551€+00 6.C840E+00 . u 2.8129E+01 6.TT151E400 6.7582E+00
SPECIES  ~===rm=m——=== MOLE FRACTIONS ==—-—--==—= SPECIES  =—m--m-—-x — MOLE FRACTIONS —===—m=—we——=
£- 9,60905-02 2.0127€-01 2.4T719E-01 E- 1.4822€-01 2.531¢E-01 _ 2.9794E-01
H 7.5935E-01 5.5381E-01 4,6556E-01 H. 6.5794E-01 4.5408E-01 3.6926E-01
He 3.5950€6-02 2.00C3E-01 2.4483€-01 He 1.4797€<01 = 2.51C0E=O1 © . 2.9370E-01
H2 3.953%E-04 3.1824F-04 1.7999E-04 H2 - 2.4156E-04 1.5534E-04 6.7043E-05
H- 2,392VE~-04 7.07C7€-04 6.8182E-04 H- ' 2.8063€-04 6.0551€E=-04 5.1000E-04
H2+ 3.6537€E-2¢4 1.6286E-03 1.8205€-03 H2e 4.79526-04 ~  1.59£2€-03 "1.4811E-03
HE 4.7600E-02 4.1720E-02 3.8507E-02 HE .- 4.48L6E<02 - 3.8221E-02" - 3.3762E-02
HE+ 1.4088E-05 4.1578€~04 1.2200E-03 HE® - 5,2420E-05 1.1780€-03 © 3.2698E-03
HE++ 1.7166E-18 9.6557€-13 S+6T799E-11 HE++ 2.1013E~16 4.4519E-11 2.5997E-09
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Pl 2 1.00E+04 NISQ-Hv

XHZ = .90 XHE = .10
. MOVING SHOCK-

P, . 1.3950€¢03 9.9690E+03
T, . . 6,6805E+0L 1.0003E+02
RHO ' '9,08TSE+00: . 3.7998E+0L

CHL LT 2.364285¢02° 4.1061E+02
A . . 7 1.160L1EeQL 1.5126€E401
LT 2.3375E400 T.2.4623E400
7.0 2.2978E+00. - 2.6228E400
GAME ' 8,7674E-01 8.7206E-01
U ST 2.9614E401 7. 3944E+00
SPECIES  ——=m=comema- MOLE FRACTIONS ~---

E- 77 . 1.7384E-01 2.7718E-01 -

H o 5.081 2E-01 4.,0823€-01,

he . 1.7352E-01 ° -2.T434E-0L. |

H2 0T 1.9034E-04 1.0225€-04

W= - i . 7T, 2.8829E-04 . S5,35C5E-04

H2¥ L1 5.1911E-06 7 1 .6B875€-03 -

HE. T, %.3430E-02 7 3,6213$E-02

HE#+ T 3.9321E-05 .. 1.8875E-03

HE++ L Le4T73E-1S "2.6180E-10

PL = 1. 00‘004 N/SH’Ho

XH2 a -

Ho

NP IXN-T

I

SPECIES

E_

K

H+'
H2

-
H2+ -
HE
HEs .
HESe

140
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TABLE L, -

Continued

CUS1l = 4,20E404 M/SEC

STANDING SPOCK REFLECTED SHOCK

1.56415E+04

" 1.1882E402

4.6393E+01
5.1265E+02

. 1.7208E+01

2.5676E400,

. 2. T964E+00
- 849119E-01

7.2107€400

" 3.21826-01
| 3.26469E~01
" 3.1602E-01

3.6746E-05
4.3142€-04
1.2381€-02
3.0763E-02

. 4.,9972E-03

'1.6526E~08

USY = 4.40E¢04 M/SEC

XHE = .10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.53455+03 1.1167E¢04 . 1.7365E+04
6.9905E+01 T'1,0660E¢02 1.2925€6402
9.2634E+00 3.86T74E4C1 . 4.6408E+01
2.5TL5€402  °  4.5152E402 5.6622E 402,
1.2048E+0L ~ 1.5940E+01 1.8483E+01
2.38605¢90 | 2.5177E+00 2.6281E+00
T2.3696E4C0 2.7086E400 2.8950E «00
"8.7625€~01" | 8.8001€-01 9.1301E-01
3.1096€E+01 7.4601E+00 7.75035400
wmmmm e am—ee MOLE FRALTIONS ~=erreccavea
1.9888E-01 ' 2.9952E-01 3.4470E-01
© 5,5947E-01 . 3.65156-01 2.8243E+01
" 1.9847E-01 .. 2.9614€-01 . . 3.369€-01
‘1.4898E-04 6.4287E-05 . |  1.8509€-05
" 2.8811E-04 " " 4.6223E~04 3.6T45E-04.
5.4583E~04 1.3319€-03 9.7956 E-04
4.2056E-02 - 3.4000E~02 " 2.74%11€-02
1.%464E=04 2.9189€-03" 7.1308E-03--
.8,6033E-15 1.431¢€-09

+1.0062€~07.

Pl = 1.00E+04 N/SQ—N-

XH2 = .90 .

MOVING SHOCK

P 1.6B04E+03

. 7.3004E+01
‘RHO 9.4187E+00
Ho - 2.8107E+02 -
AL - 1,2508E+01 - -
s 2.4347E+00 .

z . 2,443BE+00
GAME - . 8.T693E-01

v .- 3.2574E+ 01 -
SPECIES  ————~————=—
€- 2.23206-01
TR - 5.1224E-01
He - .. 2.2269E-01 -
H2 -+ 1.1548E-04
H- .- °  2.8092E-04
hzs - 5.5935E~04
HE. -~ 4.0694E=02.
HEs .. . 2.2585E~04-

HE++ . - 4.3689E~14 -

Pl = 1.00:006 N/Su-n.

XH2 = .90

MOVING SHOCK

P-. 5 " 1.8325E+03 ~ 1:3648E+04 2.1745E+04
T <.+ T46141E431 1.2176E402 L.5712E402
RHO .. *".9.5500E+00 3.8898E+01 4.4666E401,
W -, :3,0604E#02- - 5.3838E+02 " 6.8755E402'
A - . 1.2985E¢0L " 1.7845E¢01 t72,1872E40L
S - . 2.4837E+00 - 2.625¢€400 " 2. T464E400
z. < 2.5201€¢00 - 2.8816E+00 - 3.0984E+00
GAME-~ ~~ " 8.7874E-01" © 9.0763€-01 9.8260€~01
UT L7 - 3.4045E+01 - - 8.35TSE+00 ©7 942451€ 400
SPECIES  ===-==- =~-=- MKOLE FRACTICNS ~==—==r===ew
E- 2.4672E-01 3.4162€-01 . 3.8730E-01_
H. = v o 4.6660E-01 “2.8742E-01". " " 2.0412€~01"
He. . 4. 2.4608E-01-S+ 3,34S54E-01 " 3.7551€~01
H2 - - B.8279E-05 2.1921E=-C5 - 3.5043E~06
H= -t ... 2.6765E-04 3,3582E-04 " 2.8378E-04
H2¢  + T:. 5.5969E-04 9.4950E-04 5.13375-05
HE © .. 3.93378-02 2.8634E+02 2.07106-02
HE+ ~ " 3.4355E6-04 6.0683E-D3 " " 1.1561E-02
3.38736-06

hEes 2.0079€~-13

XHE =. -.10"

or

usl = A.60E004 M/SEC

>

STANDING SHOCK REFLECYED SHOCK

“152398E404

- 1a1379€E+402-

* 3.4980€E+01
4.9414E+02
“1s6839E+01 -
- 2.5T22E+00 -
- 24 T950E+00 -
© 8.9145E-0)
* T.8821E+00

NDLE FRACYIONS

3.2!§OE 01
3.2491E-01
-3.1633E-01
3.8459€E-05

. 3,9438E~06" .

1.14465€-03
- 3.1456€-02

- 4.23216E-03

+T«3034E-09

€ =

‘13 9465E +04
1.4171E+02

© 445854E 401

6.2412E+02

+ 2.0018E+01
T 2.6874E+00
" 2. 9955E +00

9.4403E~01

8.3994E+00

3.6646E-01
2.4246E-01.
3.5664E-01
8.5119€-06
3.1974E-04
1.32278-04
2.3979€-02
9.4037E-03
5.8602E-07

USL = 4.80E+04 M/SEC
‘XH 10

STANDING SHOCK REFLECTED SHOCK

3.4783E-08




TABLE 1. - Continued

p" 10 KN/ m

e

Pl = 1,00E¢04 N/S5Q0-M, US1 = 5,00E¢04 M/SEC o PL = 1.00E¢04 N/SQ-My US1 = 5.40E¢04 M/SEC
XH2 = .90 XHE = .10 XH2 = .90 XHE = ,10
) L. - N
+© _MOVING SHOCK STANDING SFOCK . ‘REFLECTED SHOCK MOVING SHOCK = STANDING SHOCK asrlscreo SHOCK
LS 1.9915E403 - 1.4903E+04 2.4198E404 3 _ 2.3257E+03 1. 7224E+404 . 249402E 404
T 7.9351E€¢01 . * 1.3065E+02 - 1.7561€¢02 T T 8s6199E401 . . 1.5186E¢02 . 2.2061E+02
RHO 9.6599E¢00 - . 3,8420E+01 - - 4+3101E401 RHO 9.7T72E+00 3.6160E401 *3,9613€401
L 3.3209E¢02 - 5.8424E¢02 . - T.5615E+402 W 3.8728E+02 Y 6.7905E402 . " 9,0763E+02
AT v 1.3482E40L - - 1.8992E401 . 2.3934E 401 a " . 1.4563E+01 © 241716E¢01 'f *t 2.814T7E40L
S+ - . 2.5325€¢00 - 2.6T75€E+C0 - 2.8031E ¢00. § - f' 7 2,6310E400 2.7762E400 , 2.9074E+00
r 2.59815400 . 2.9681€+00 - 3.1969 +00° I ° T 2.7595E¢00 °  3.1366E400 °  3.36456+00
GAME. 8.8172E-01 9.2985€-01 1.0203E+00 GAME 8.9161E-01 " 9.9033E-01 1.0674E +00
U 3.5520E+01 8.9220E+00 1.0225€+01 v 3,8411E+01 1.0371E+01 1.2549E+01
------------ MOLE FRACTIONS ———=——=—m—ew SPECIES | —~===<-——--- MOLE FRACTIONS -------===-=
L+ . 246930E-O1 3.6064€-01 - 4.0602E-01 €= 7.7 3.1200E- ox‘ L 3.9469€-01 . .  4.3543€-01
H ..+ 4,2285€-01 .. 2.5248E-01 . 1+6958E-01 WU 3.4042€201 1.9015€-01 .. .  1.1572E-01
H¥ L. 2,6849E-01 . 3.5213E-01 .+ 3.9252€E-01 He . . 3.1061E-01 ., 3.82¢3€-01 ', - 4.1878E-01
H2 4 6.6403E-95 1.1835€-05 1.3577€-06 H2 "7 3.4911E-05" " 2.9850E-06 ° 2.1106E-07°
H- . "244956E~04 .2.8822€-06 1 245511€-04 = . 2.024TE-04 ' 2.2012£-04 * 1.9983E-04
H2¢ . - '5,4T67E~04 7.5684E-064 3.4543E6~04 H2e 4.8865E<04  © 443230E-0% " 1.5370€E-04 .
HE <. 3.,T978E-02. 2.5658€-02- . 1.7882E-02 HE-~ ° 7 3.5133E-02 . ' 2.0042E-02.  1.3363E-02
HE ¢ - 5.1264E-04 8.0231E-03 1.3380E-02 HE'+ 1.1053E~03 ' - 1.1837€~-02" * 1.6023E-02
RE++ d4.5566E~13 1.5521€-07 1.8156E-05 ME+e 1.3784E~11 2.4810E-06 3.3662E-04
Pl 2 1.505+04 N/SQ-My US1 = 5.20E+04 M/SEC: Pl = 1.00E+04 N/SU=M, = US1 = 5.60E+04 M/SEC
XHZ = ,90 XHE = .10 XH2 = .90 XHE = .10
MOVING SHOCK . STANDING SHOCK REFLECTED SHOCK . " MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 2.1557€403 . 1.6096E¢04 - 2.6T68E+04 P, . -2.5014E+03 "1.8278E404 3,2079E+04
To.. | 8.,2698E+01 . - 1.4064E+02 1.9706€ +02 T '8.9916E+01° 1.6420E+402 ° ' ' 2.4556E+02
RHO . 9.7325€+00 . 3.7484E+CL 4.1329€401 RHO "9.7899E+00 . 3.4629E+01 . . 3.807SE+01
H' -4 3.5917€+¢02 . | 6.3112E402 843018E+02 H "+ 4,1643E+02 " 7.2B00€+02 . 9.8892E+02
A 1.4009E+01 2.0283E+01 2.£076E 401" A" "1.5153E¢01 . 243228E+01 . .3.0062E+01
S.. - 2.5819E+00 2.7276E+CO 2.8571E+00 s = 2.6799E¢00 - 2.B221E400° . 7 2.9544E+00
z 2.6783E+00 - .3,0533E+00 © 3.2868£+00 z- 2.8417€+00 .7 3.2165E400 3,431 0E+00
GAME 8.8600E-01 . 9.5802E-01 1.0498E+00 GAME: -~ 8.9868E-01 "~ 1.0222E+00 T 1.0726E+00
u 3.6971E40! 9.5864E+¢00 1.1379€401 v 3.9839€+01 1.1248E+01 1.3765E+01
SPECIES  —w-===---- ~= MOLE FRACTIONS =w~———c———- SPECIES  -==-=--—==- . MOLE FRACTIONS -=—v—=e=swe= .
E- . 2.9117€-01- 3.7831E-01 4.2216E-01 . E- " 3.3185E-01 - 4.0924E-01 ~ . 4.4633E~01
H . T . 3.8057E-01 2.2013E=01." . . 1.3985E-01 W ' 3.0234E-01. 1.6346E-01 . 9.6691E~02
He .0 2,90126-01 3.6797€-01 - 4.0712€-01 He T - 3,2997€E-01 ° ' “3.9568E-01 4.2755E~01
H2 7 4.8T3LE-05 . - 6.08S4E-06 5.2078E-07 H2-" " - 2.4279E-05, T 1.4358E=06 9.3128E~08
Heo T 2.2726E-04 2.5053E-06", 2.2754E-04 W= 1.7631E-04 ' . 1.9517€=04 ' 1.7316E~04
H2e " 5,2327E-04 5.8191E-04 - 2.2860E-04 H2#™ - 7 4.4561E<04 -~  3.1497E<04 1.0676E~04
HE . | ' .3,6580E-02" = 2,2746€-02 1.5470€~02 HE " -~ 3.,3586E202 -~  -1.7685E-02, . 1.1371E~02°
HE® . 7.564BE-04 1.0005€6-02 . 1.4869E402 HE® - ° - -1.6063E=03 ° ~ 1.36416E-02 " '1.670TE202
HE#+¢’ 3,4993E-12 6.,3954E-07 8.5949E-05 HE ++ 5.3288E-11 8.7518E-06 1.0679€~03
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Pl =
XH2 =.

HO

NNDIX-TD

GAME

1.J0E404 N/SQ-M,

9

SPECIES

£-
H

He
H2
-
H2+
HE
HE+
HE++

Pl
XH2

NOBPIX-T

GAME

SPECIES

€~
H

He
H2
H-
H2¢
HE
HE+
HE++

142

MOV ING SHOCK
2.6826E+03
9.3880E+01
9.7741E+00
4.4662E+02
1.5780E+01
2.7280E+00
2.9236E+00
9.0724E-01
4.1253E+01

--------- —— MOLE FRACTIONS

3.5053E-01
2.66T4E-01
3.4797e-01
1.6376E-05
1.5027€E-04
3.9629€~-04
3.1896E~G2
2.3087€-03
2.0250E-10

1.00E+04 N/SQ-M,
0

MOVING SHOCK
2.8691E+0Q3
9.8221€E+01
9. TL63E+00
4.TTB3E+02
1.6460E+01
2.7764E¢00
3.0064E+00
9.175«E-01
4.2651c+01

3.6836E-01
2.3306E-C1
3.6483E-01
1.05785-C5
1.2491E-04
3.42475-04
2.9955€E-02
3.3079E~-03
7.73811E-10

TABLE 1. - Continued

US1l = 5.80E+04-M/SEC

XHE

STANDING SHOCK
1.9256E+04
1. T749E+02
3.302€E+01
7.71885+02
2.4743E+01
2.8651E+Q0
3.2849E+00
1.0500E+00

1.2200€+01

4.2182E-01
1.4035E-01
4.0658E~-01

6.9420E-07 .

1.7352E-04
2.2804E-04
1.56173E-02
1.4740€-02
2.8168E-05

REFLECTED SHOCK
-3.4723E+04
2.7054E+402
3.6798E+01
1.0721€+023
3.1761€E+01
2.5976E+00
3.487SE+00
1.0691E+00
1.4914E+01

4.5534E-01
8.,2271E-0Q2
4.3349E-01
4.6119E-08
1.4987E-04
7.7834E-05
9.3952€E-C3
1.6631E-02
2.6446E=03

USl = €.,COE+04 M/SEC

XHE = L10

STANDING SHOCK
2.0112E+04
1.9203E+02
3.1255E+C1
8.2846E+402
2.6272€+01
2.907¢E+00
3.3596E+00
1.07217€+00
1.3241E+01

MOLE FRACTIONS

4.3310€-~01
1.1572€-01
4.17C2E-01
3.3235€-07
1.5222€-94
1.625CE-04
1.38€0€E-02
1.5901€E-02
8.4582€E-05

REFLECTED SHOCK
3.7231E+04
2.9506E+02
3.5652E+01
1.1562E+03
3.3341E+01
3.0343€+00
3.5393E+00
1.0645E ¢+00
1.5958E+01

4.6322€-01
7.1121E-02
4.3721E-01
2.5169E-08
1.2980£-04
5.9077E-05
7.3964E-03
1.5633€-02
5.2249E-03

p, * 10W/ me
Pl = 1.00E+04 N/SQ-M, US1 = 6.20E¢C4 M/SEC
XH2 = .90, XHE = .10 -
MOVING SHOCK . STANDING SHOCK REFLECTED SMOCK
[4 3.0606E+03 2.088TE+04 3.9660E+04
T 1.0294€+02 2.0702E¢02 3.1979€402
RHO - 9.6300E +00 2.9610E+01 - 3,456 7E+401
H 5.1006€¢02" 8.7989E402 - 1.2425€+03
A 1.7189E+01 2.TT02E401 3.4955E+01
s 2,8238E+00 . 2.9471E+00: 3.0777E4¢00 .
z 3.0874E¢00 3.4074E¢00" 3.5877€+00
GAME 9.2960€-01, . 1.0880E+00 1.0649E+00
v. 4.4031E+0L 1.4315E+01 1.6979E¢01
SPECIES  =-=--c--o-e ~="MOLE FRACTIONS ==-==ee—ea=-
E- 3.8490E-01 4.4250€E-01 4.7046E-01
T 2.0226E-01 " 1.02¢7E~01 6.2038E-02
He 3.8005E-01 4.2523€-01 .4,3947E-01 .
H2 6.58564E-06 1.6627E-07 1.4602€-08
H- 1.0189E-04 1.3257E-04 1.1214E-04
H2+ 2.8824E-04 1J1812E-04 4.59712€-05
HE 2.7727€-02 1.2282€-02 5.4527€E-03
HE ¢ %.6624E-03 1.6840E-02 . 1.3790E-02
HE ¢+ 2.95288-29 [ 2.2461E-06 8.6301E-03
. t - . .
"P1 = 1,00E+04 N/SQ-My  US1 = 6.40E+04 M/SEC
XH2. = .90 A XHE = .10 .
. .MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
[ 3.2554€E+03 2.1552€+04 4.1890E+04
T 1.0812E+02 2.2248€+02 3.436 TE+02
RHO 9.5083E+¢30 2.8017€+01 3.3578E+01 .
H 5.4325€E+02 9.3179€¢02 1.3294E¢03 .
A 1.7977€+01 2.9039€+01 3.6563E¢01
s 2.8703E+00 2.9851E+00 3.1136E+00
3 3.1665€+00 3.4577E¢00 3.6301E+00
GAME 9.4395E=01 1.0962€+00 1.0716E¢00
v 4.5370€¢01 1.5391€401 1.7933E+01
SPECIES  ~==——==——=—— "MOLE FRACTIONS ==~meem-mre=
E- 4.0021€E+01 4.5058E-01 4.7663E-01 _
H 1.7425€-01 8.83156-02 5.4800E-02
He 3,.9363E-01 4.3158€-01 4.4088E-01
M2 3.9328E-06 . 8.6154E-08 9.0788E-09
H- 8.1743E-0¢% 1.1505E-04 9.1231E-05
H2e . 2.3582E-04 8.6615€~05 -3.6858E-05
HE 2.5157€-02 1.0820E-02 3.8413E-03
HE+ 0.42326-03 1. 7554E-02 1.1600E-02 .
HE++ 5.3781E-04 1.2106€-02

1.1078€-08



PL = 1
XH2 =

HO

NOVPII-T

GAME

SPECIES

E--
H

He
H2
He
H2+
HE
HE+
HE++

Pl

=1
XH2 =

P
T
RHO °
H .
A
S

3
GAME
U

SPECIES

E—

H

He

H2

H-
H2¢
HE
HE+
HE#+e ~

+00E+04 N/SQ-M,
«9C

MOVING SHOCK
-3.4554E+03
:1.1388E+02
9.3568E+00
5.7726E+02
1.8844E+01
2.9157€E+00
3.2428E¢00
9.6156€-01
4.6TQ0E+D]1

4.1427€-01
1.4906E-01
4.0557€-01.
2.2482E-06
6.4845E-05
1.8750E-04
2.226%E-02
8.5T742E-03
%.0979€-08

+00E+04 N/ Su~M,
+50 .

MOVING SHOCK™
3.6592E+03
1.2034E+02

- 9.1710E+0C
‘6. 1264E+02

T 1.9812E+01
'2.9601E+00

. 3.3155E+00

* 9.4373E-01
4.8001E+01

STANDING SFOCK

TABLE I. - Continued

US1l = 6.60E+04 M/SEC

XHE = .10

2.2152E+¢04
2.3829€+02
2.6543E+01
9.8489E+02

‘3,0266E+31

3.021¢E+CO
3.5024E+00

- 1.0975€+¢00

1.6454E¢01

REFLECTED- SHOCK
4.2982E¢04
3.6908E ¢02
3.2474E+01
1.4183E+03

-3.8300E¢0}
3.1495€+00
3.669TE+00
1.0831E+00

-1.8858E+01

MOLE FRACTIONS ————r——=—v

. 4.5758E-01

STA

7.6354E~02"

4.3735E-01
4.654$E~08
‘9.9032E-05
6.4517€~05
9.4426E-03
1.7948E~-02
1.1627E-03

ust =
XHE = .10

. 4.8227E-01°

4.8208€-02
4.4216E-01
5.6650€-09
8.2887€-05
2.9507€-05
2.5234E-03
9.2908E-03
1.5436E-02

6.80E+04 M/SEC

NDING SHOCK REFLECTED SKOCK

2.2702E+04&
2.5432E+02
2.5195E+01

A'l.03965003

3.1390E+01

3.0571€£+400

3.5431€+00"

1.0935E+00

1.7424E+01

“.5921E 404
3,9598E 402
3.1306E+01
1.5107€+03
4J0101E+01
3.1846E+00
3.7043E+00
1.0963€400
1.9858E+01

mmmcemmcoccn MOLE FRACTIONS. ~—mmmmmmmmes o

4.2709E-01 .

1.2656€-01
4.1599€E-01
1.2254E-C6
5.1142E-05
l.4467E-06
1.9161E-02
1.1000€-02
1.4904£-07

4.6280E-01
6.,6425€-02

4.4142E-01
. 2.6249E-08
8,5052E-05

4.8909E-05

. B.OT77E-03
T 1.7882E-02

2.,2635€E-03

4J8TLLE-OL,
4.2276E~02"

4.4352€-01
3.5585€-09
6.9600E-05
© 243629E-05
1.5734E-03
7.2072E-03
1.8215€-02

p, * 10 kNI m?

PL =1
XH2 =

NP ID-HD

GAME

SPECIES

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

«00E+0& N/SQ-M,
.90

US1 = T7.00E+04 M/SEC

XHE = .10

MOVING SHOCK STANDING SKHOCK REFLECTED SHOCK

3.8662E+403
1.2761€+02
8.9553E+00
6.4877E+02
2.0891E+01
3.0027E+00
3.3832€+00
1.0110E+00
4.9268E+01

-423852€-01
1.0680E-01
4.2498E-01
6.3897E-07
4.0473E-05
1.0856E~04
1.6086E-02
1.3471E-02
5.2689€-07

2.3137€+404
2.696TE+Q2
2.3968E¢01
1.0943€+403
3.2405€+01
3.,0907c¢00
3.57917€+400
1.0878E+00
- 1.8395E+01

4. T651E+04
4.26431E402
3,0078E+01
1.6053E+03
4.1908E +01
3.218TE+00
3.7337€+00
1.1086E+00
2.08T8E+O0L

" MOLE FRACTIONS —==——-owe—-

4.6927E-01
5.8423€E-02
4.4426E-01
1.5726E-08
7.3300E-05
3, 8046E-05
6.711GE-03
1.7287€-02
3.B765E-03

4.9115E-01
3.6962E-02
4.4503E-01
2.2430€E-09
5.7601E-05
1.8921€E~05
9.49T9E-04
5.5151€-03
2.0318E-02

143



Pl = 2.30E+04 N/SQ-M,

XH2 = .99

P © 1.1614E£401

¥ 2.9388E+30

RHY 2,9506€ €00

H -4 1 3.0049E+00

A 1.7084E430°

S .+ .. L.OTQ4E+0N

- . 1. J000E+00
GAME - . 9.9311€-01- -

U 7. L -2.36T5E+00

SPECIES

£~ 9.5980€6-65
H 6.0690E-11
He d.4746E-21
H2 9.0000£~01
H= 1.2469E~T1
H2e | 5.7966E-20
HE 1.0000€-01
HE+ d.Tlo4E-T2
HE#+ S 9%

PL = 2.00E+C4 N/SU-M,

XH2 = .90

4 1.82915+01

T © 4.0445E400
RHO %.5218E+C0

H - 4.1831E+00

A 1.9904E+00

s . 1.1087€400

z . 1.0000€¢00 .
GAME - . 9.7949E-01 °
U ~. - 3.0855E+00

SPECIES
E~- © 6.1d02E-43
H ©7 1.3438E~07
He s 245271€-20
H2 « < . 9.0000E-0L - -
H- " , .« 0.7551E~48 *
H2+' 7 -..  4.1170€-20
ME - 1.,0000E-01
HE® - 5.0554E~59"

b

HE++"

144

MOVING SHOCK STANDING SKCCK REFLECTED SHOCK -

4.00E+03 M/

ust
XHE

5.C0E+03 M/
0

uon

XHE

TABLE 1. - Continued

SEC

MOVENG SHOCK STANUING SHCCK REFLECTED‘SHOék

5.7022€+00

4.8623E+01
5.4075€¢00
8. 990CE+00

2.2804E+0C
1.1141E+¢00
1.0000E+00
S.6161€-01

"1.548%E+00

—-emmeeo-=-= MOLE FRACTIONS ===

1.3728e-26
2.1936E-05
- 3.566CE-20

" 8.95S8E-01

5.4424E-200°
3.0780E-20

T 9.9955E~02'

T.4017E-49
J. )

1.0690E+02
7.3830E+00
1.4470€ +01

* 8.0611€+00

2.627CE+00
1.1393E+00
1.0006E+00
9.3416E-01
1.4033E+00

4.5569E~18
1.2523€-03
4.9188E-18
8.9881€~01
l.4131E-19
2.8T02E-19

9.9937€-02
3.9814€-38 °

J.

)

2.4318E+01 5.5475€001
3.6689E+00 * 5.1970E+00
6.62S1E€+00 1.1444E+01
3.778CE+00 "5.4624E +00
1.9006E+00 . 2.2386E +00
1.0727E+00 . 1.0941E +00
1.0000E +00 1.0000E +00
9.8452E-01 - 9.6428E-01
1.4074E00 - 1.2494€ +00
----------- MOLE FRACTIONS —o-—oeo—womu
5.35C0€-45 6.5992€-29
| 1.2682E-09 9.6765E-06
- 1.681CE-20 3.1744€-20
9.0000F-01 . 8.9999E-01
“5.415SE-50 2.221€-32
4.9621€-20 3.4696€-20
1.00C0€-01 * 1.0000€-01
2.0422E-60 6.2334E-51
0. 0.
ust SEC

LN -ZOkN/m2

Pl = 2.00E+04 N/SQ-M,

XH2 =

HO

NP IR~

GAME

SPECIES

€=’
H

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

Pl = 2.00E+04 N/SU-M,

XHZ2 =

p
T
RHO
H
A
H
I

GAME
U}

SPECIES

E-
H
He
H2
-
H2¢
HE -
HE+
HE ¢+

<90

Usl = €.COE+03 M/SEC

XHE = .10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2.6549E+01
5.3398E¢00
4.9720E+Q0
5.6251E+00
2.2669E+00
1.1458E+90
1.0000€E+00
9.6234E~-01
3.7994E+00

8.3186E+01
T.4114E+00
1.121¢€E+01
8.1020E+00
2.6296€E+00
1.1546E+00
1.0007€+00
© 9.3232€-01
1.6802E+00

1.6840E+02
9.538SE +00
1.7510e+01
1.114SE+01
2.,9203E+00 . .
1.1823€+00
1.0083€E+00
8.8676E-01
1.5082€+00

==——-—-———— MOLE FRACTIONS ————--——~

5.1079€E-26
2.2535E-05
3.9891E-20
3.9998E-01
1.7916E-29
2.6549E-20
9.9999E-02
3.6342E~50
2.

«90

MOVING SHOCK
3.6406E+01
6.78T4E+00
5.3620E¢00
7.3320€+00
2.52719E+00
1.1811€E¢00
1.0004E+00
9.4114€-01
4.5130E+20

~----=e-e--- MOLE FRACTIONS

4.0703E-19
7.2767E-04
2.9803E~-19
3.9931€-01
5.4238E~22
1.7487E-19
9,9964E-02
1.0344E-41
0.

2.8036€E~-17
1.4941€-03
1.877SE~17
8.9858E~01
8.1271€E-20
9.4040E~18
9.9925E-02
7.3831E-39
0.

3.1855€-13
1.66438E-02
2.3513€-13
9.8438€E~01
6.2383E-15

8.9663E~14

9.9178€E-02
9.0423E-32
0.

USl = T7.00E¢03 M/SEC

XHE +10

STANDING SHOCK
1.3074E+02
9.4285E+00
1.3751€+C1
1.1018E+01
2.9016£+400
1.1942€E+00
1.0084€+00
8.8549E-01
1.7574€+00

2.4244E-13
1.6680€-02
1.82¢1€-13
8.8415€-01

3.82E1E-15

6.3662E-16
9.9166£E-02
1.6452E-21
0.

REFLECTED SHOCK
2.4613E402
1.1303E+01
2.0946E +01
1.4669E+01
3.1622E+00
1.2244E+00
1.0311€+00
8.5799€-01
1.5545E+00

4.TL64E-11
6.0274E-02
3.6890E-11
8.42T4E-01
2.0634€-12
1.2316E-11 -
9.6986E-02
1.2347E~25
0. :



(AR

PL = 2,00E+04 N/SQ-M,
XH2 =

SPECIES

E-
H
He
H2 .
H=
H2+
HE
HE+
RE¢+

Pl = 2.00E+04 N/SQ~-M,
«90

XH2 =

SPECIES

E-

H

He
H2
R
H2+
HE .
HE+
HE++

«90

MOV ING SHOCK-
4. B009E+J1
8.2746E+00
5.7814E+00
9.3117€+00
2.7403E400-
1.2150E+400 .
1.0036E+00 "
9.9426E-01
5.2629E+00

4.7111E-15
T.11326-03
1 3,7246E-15 °
3.9324€-01
* " 245763E-1T"
1.0123E~-15
F.9644E-02
4.9341E-37
J.

*.MOVING SHOCK

. 6.1551E+01
9.5985E+00

S ..6..32055+¢00
-1.1572€+0)

2.9070E+00
1.264845400
1.0145E+00
8.6775£~01
6.2029E+02

- 342166E-13

. 2.8681E-02
6.7943€E-13
3.7275E-01
©1.0143E-14
1.5238€-13
7.8566FE-02
- 3.0915€E~31
J.

STANDING

usl =
XHE = .10

1.9695E+02
1.1167€401
1. 7100€+01

1.4507E+01

-3.1406E+00
*14°2342E+400
1.0313E€+00
8.5642E-01
1.769¢E+00

MOLE- FRACTIONS

. 3.9242E-11
6.07C8E-02
3.1212€e-11
de4233E-01

“l.4T62E-12
‘9.5061E-12
9.6965E-02
7.2130€-27
0.

TABLE I.

8,COE+03 M/SEC

SFOCK REFLECTED SHOCK

3.4086E+02

1.2808E+01

2.490SE+01
1.8723E+01

' 3.4097E+00

1.2680E +00
1.0686E +00
8.4949E-01

1.5861E 400

1.0162E~09
1.2838E-01
T8.2389E-10
T7.7804E-01
7.0490E-11
2.6283E-10
9.3581E-02
9.3705€-24
1.9328E-85

USl = 9.00E+03 M/SEC

HE = .10

STANDING SHOCK REFLECTED SHUCK

2.8825E+02
1:2675€+01

2.1270E+0L1

1.8583E+01
3.3900€+00
1.27¢1E+00
1.0691E+00
8.4804E-01
1.7796E+00

MOLE FRACTIONS

8.80S8E~10

1.2935E-01
T.214¢€k-10
T.77126-C1
5.4754E-11
2.1427€-10
9.3533E£~02
5. 8764E~24
4.9558E~86

4. T128E¢02-
1.4225€+01

2.9602E¢01 -

2.3434E+01
3.6801E+00
1.3136£+00
1.1192E+00
8.5070E-01
1.6303E+00

$.7076E-09
2.1298€-01
8.1200€-09

6.976TE-01 . -
9.4832E-10 :

2.5359E-09%
8.9351€E-02
1.5261€-21
2.4182E-76

&

- Continued

by * 20 kNI m?

PL = 2.00E+04 N/SQ~M,
90

XHZ =.

GANE

SPECIES -
E~-

W

He

H2

H=
H2e

HE

HE+

HE++

Pl = 2.00E+04 N/SQ'H:

XHZ =

GAME

SPECIES

E—' L.
H- ..
He
H2 -
He ¢
H2¢ ..
HE - .
ME+ .7
HE++

.

Pt

MOVING SHOCK

Qe

Fd

.90

US1l = 1,00E+04 HISEC

XHE = L10

1.1703e-77

USl = 1 10E+04 M/SEC

XHE = 10

STANDING SHOCK . REFLECTED SNOClt

7.7029E+01 . 4. 0B56E+0Q2 6.4263E+02
" 1.0702E+01 1.4069E+01 1.5633€+01
8.9549E+400 ° 2.5949€401 3.4T93E+01.
~<le4110E401 "2.3222€E+01 - 2.8817E+01
3.0650€+00 - 3.6568E+00 3.9790E¢00
- "le2825E¢00 1.3198E+00 1e3614E400" -
‘1.0349E+00 1.1191E+00° 1.1815E+00
844822€-01 8.4931E-01"° 8.57206~01
6,7831E000 1.81685000 1.69005000
Y eeeceeemilan MOLE FRACTIONS ————————
Y. 2.1467E-~ 11.{‘ 8.33205 09 - 5 8339E-08
T, 6.7493E-02 Y 241282€-01 - 3.0721€-01
1.8198E-11 ;- 'T.0072E-09 5.0208€-08
8.3588E-01 " 6.9782E-01 6.0815€6-01
4.3496E-13 T.409S€E~10 7.3599E-09
3.7044E-12 2.,0657€-09 "1.5491€-08
9.6625E-02 8.9359E-02 8.4639E-02 -
‘6.4592E-28 9.1527€-22 8.7182€~20

2.4882E-T0

MOV ING - SHOCK -srAupxnc SHOCK REFLECTED SHOCK

9. 4334E+01 -
- 1e1646E+0L
T+61T3IE+00.

L.6919E+01 °

3,2258E+00
* 1.3178E+00
1.0634E+¢00
8.4026E-01
7.57015000

: wmmammmeeie= MOLE FRACTIONS --—-------:
[2.0673E-10 * *.°

-1.1923E-01
*1.7830E-10

‘1.8673E-01 -

5.8638E-12

3.4290E-11"

9+4038E-02

'8.0737E-26 -

2.4854E-93

. 5/5867E+02"
1.5616E+01 .
3.0736E001

2.8391E+01

1.96315000"

1+3656E+00
1.1791€+00
8.5542E-01
1.819!E000

4.8190E ~o8
3,0374E-01

4.1583€E-08 -
1 6e1144E-01
© 5.5553E-09

l.2162E-08"-

8.4813E-02

5.0090E-20 ~

3.13126-71

8.5707E¢02 - -
1:T080E+01
3.9998E +01

* 3.488TE+01

4.3110€+00
1.4L16E+00°
1.2546E+00
8.6733E~01

1.7783€+00

: ~2.6591€~01

4.0585€-01

© 2.3542E~07

5.1444E-01

" 4.0475€-08

7.1027€-08
Te9707E~02"

2.91081E-18

1.6586E-64



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

XH2 =

HO

NP XX O

GAME

SPECILES

E=-

H

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

90

MOV ING SHOCK
1.1341E+02
1.2492E+01
8426375400
1.9995E+01
3.3917E+00
1.3545E+00
1.0986E+00
8.3821E-01
8.3583E+00

1.1531E-09
1.7954E-01
1 .0089E~-09
7.2944E-01
4.1894E-11
1.8627E-10
9.1023E-02
3.1650€E-24
2.0055E-45

PL = 2,005404 N/SQ-M,

XH2 =

3
T
RHO
H
A
S
4

GAME
u

SPECIES

E_

H

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

146

90

MOV ING SHOCK
1.3414E+232
1.3279E+0L
8.8630E+00
2.33365+Q1
3.5641E+400
1.39285£¢00
1.1397€+00
8.3931€~-01
9.1380€£+00

4.6524E-09
2.4514€-01
4.1269E-09
5.6712E~01
2.0444E-1C
7.2994E~-10
8. T7743E-02
T.6681E-23
3.3%67E-482

usl
XHE

.10

STANDING SHOCK
T.385TE+02
1.6761£+01
3.5312E+01
3.4077€+C)
4. 2525€+400
1.4131E+400
1.247EE+00
B.6462E-01
1.9608E+00

MOLE FRACTIONS

2.0638E-07
3.972CE-01
1.82¢60E-07
5.2266€E-01
2.86€2E-08
5.2462E-08
8,0140€-02
l.4178€-18
1.6020€~-65

TABLE I. - Continued

1.20E+04 M/SEC

REFLECTED SHOCK
1.1148E+03
1.8605€+01
4+4806E +01
4.1632E4+01
4.6810E+00
1.4637e+00
1.3373E+00
8.8073E-01
1.8889E+00

1.0085€E-06
5.0441E-01
9.1687E-07
4.,2081E-01
* 14T7425E-07
2.6592E-07
T47719E-02
6.5802E~17
2.08J0E-59

USLl = 1,30E+04 M/SEC

XHE .10

STANDING SHUCK
9.4525€E402
1.8128E+01
3.9365E+01
4. 0243501
4.58T5E+00
1.4618E+00
1.3239E+00
8.7642£-01
2.058%E+00

MOLE FRACTICNS

T.2755€-07
4.8920E-01
6.5953€-07
4.3516E-01
1.14¢SE-07
1.8271€-07
7.5525€-02
2.76497€-17
8.4458E-61

REFLECTED SHOCK
1.41326+03
2.0259E+01
4.8850E+01
4.9061E+01
5.0965€+00
1.5171€+00
1.4280E+00
8.S783E~01
2.0251E+00

3.4005E-06
5.5943E-01
3.1682E-06
3.3054€-01
6.2986E~07
8.6221E-07
7.0028€-02
1.1656€-15
8.3971E-56

ALY m?

PL = 2.00E+04 N/SQ-M,

XH2 =

HO

NADID=T

GAME

SPECLES

E_
H
He
H2
H=-
h2+¢
HE
HE+
HE ¢+

Pl = 2.00E+Q% N/SU-M,

XH2 =

HO

NP ID~Y

GAME

SPECIES

E-
H
he
H2
-
H2e
KE
HE e
hEee

«90

USL = 1,40E+04 M/SEC

XHE = ,.10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.5653E+02
1.4032E¢01
9.4055€+00
2.56941E¢01
3. 7443E+400
1.4323E+00
1.1861E+00
B.4238E-01
9.9122€+00

1.4948E~08
3.1377€-01
1.3423E-08
6.0192E-01
7.5993E-10
2,2853E-09
8,4311E-02
7.8151E-22
1.1059E~76

MOVING SHOCK
1.8057E+02
1.4768E+01
9.8518E+00
3.0812€«01
3.9338E+00
1.4732€+00
1.2373€+00
8.4686E-01
1.J682E+01

1. 1756E+03
1.9585E+01
4.2689E+01
4.6880E+01
4, 9535E+00
1.5114E+00
1.4061E¢00
8.9100€E-01
2.1857€+00

1.7534€+03
2.2143E+01
5.1914E¢01
5.7181E+01
5.5750E+00
1.5716E +00
1.5253E+00
9.2021E-01
2.1952E+00

MOLE FRACTIONS ——wmom=we——=

2.2511€E~-06
5. 7763E-01
2.0866E-06
3.5124E-01
3.8211€-07
5.4666E-07
7.1118€-02
3.8744E-106
1.0879E-56

1.0923€-05
6.8879€-01
1.0400€-05
2.4563E-01
2.0438E-06
2.5684E-06
6.5559E-02
1.8352E-16
3.1986E-50

1 = 1.50E+04 M/SEC

us
XHE = ,10

STANDING SKOCK REFLECTED SHOCK

1.4263E+03
2,1160€401
4. S151E¢C1
5.3982E401
5.3590€+00
1.5612€400
1.4929€+00
9.0913E-01
2.3397E¢CO

2.1348E+03
2.4421E+01
5.3764E401
6.6107E401
6.144SE+00
1.6265€+00
1.6260E+00
9.5097€-01
2,406 TE+00

---------- — MOLE FRACTICNS ==—-—————n

4.1621E-08
3.8362€-01
3.7431E~08
5.3556E~-01
2.3681€-09
5.1578€-09
8.0819€-02
1.0216E-20
5.4894E-74

6.4686E-06
6.6034€-01
6.1167E-06
2.7266E-01
l.1242€-006
1.47€1€-06
6.69626-02
4.67C1lE~1S
3.49E6€E-53

3.5480E-05
7.6984€~-01
3.4393€£-05
1.6857€~-01
6.2585€-006
7.3449E-06
6.1502€-02
3.0383E-13
6.8413E-46



TABLE I. - Continued

2
pl-ZOI(NIm
Pl = 2.00E+04 N/SQ-M, US1l = 1.60E+¢04 M/SEC Pl = 2,00E+04 N/SQ-M, US)1 = 1.80E+04 M/SEC
XH2 = .90 _XHE = .10 XH2 = .90 XHE = .10
MOVING SHOCK STANDING ShCCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 2.061%E+02 1.6894E+403 2.5560E+03 P 2.6218E+02 2,2306E¢03 3.5482E+403
T 1.5503£+01 2.2930E+01 - 2.T415€E+01 T 1.7030€+01 2,T681E+01 3.7926e+01
RHO 1.0283E+01 4.6583E+01 5.4099E+01 RHO 1.086TE+01 4.6097€+01 5.0323E+01
“H 3.4944E+01 6.14S6E¢01 T.5937€E+01 H 4.4004E¢01 T TT64E401 9.5429E+01
A 4o 1340E+00 S.8146E+00 6.8574E+00 A 4.5T53E+00 6.9720E+00 8.70T7€+00
S 1.5152€+00C 1.611CE+00 1.6812£+00 S 1.6018E+00 1. TOT1E+00 1.7863E+00
4 1.2931€+00 1.5816E+00 1.7234E+00 r 1.4166E+00 1.7481€+00 1.8590€ +00
GAME 8.5253E-01 9.3227E-01 9.9529E-01 GAME B.6767€E-01 1.0048E+00 1.0754E+00
u 1.1440E+01 2.5271E+00 . 2.6800E+00 V) 1.2947€+01 3.0577E+00 3.5816E +00
SPECIES ~em—ee—m——ee MOLE FRACTIONS -==-v-=—c=—- SPECIES e e———— MOLE FRACTIONS —==—===———e

E- 1.0404E~07 1.79556-05 1.2604E~04 E- 5.3530E~-07 1.5098€E-04 2.38718E-03
H 4.5330E-01 T.3529E-01 8.3909E~01 H 5.8820€-01 8. 5542601 9.1683€-01
He 9.5675€-08 1.7272€-05 1.2379€~04 He 5.0328E~07 1.4868E-06 2.3624E-03
H2 4,6936E-01 2.0134E-01 1.0259€~01 H2 3.4121€-01 8.T034€-02 2.4242E-02
H= 6.4425E-09 3.0234E~-06 1.9077€E~05 H- 3.64%53E-08 1.9646E-05 1.8144E-04
H2¢ " l.4810E-08 3.7122€-06 2.1333E~05 H2¢ 6.8564E~08 2.1954€-05 2.0684E-04
HE 7.7335€-02 6.3228E-02 5.8026E~02 HE 7.0590E-02 5. 72G6E-02 5.3793€-02
HE ¢ 3.1891E-20 5.2192E~14 6.3553E~12 HE+ 3.5451E-18 8.5481€-12 T+5605E-09
HE++ 1.2465E-T0 2.8717€-49 9.4661E~4] HE++ 2.1187€-64 2.1857E-40 1.6877TE-29

PL = 2.]0E¢C4 N/SGU-M, USL = L.70E+04 M/SEC Pl = 2.00E+¢04 N/SU-M, UsSl = 1.90E+04 M/SEC

XH2 = .90 XHE = .10 XHZ = .90 XHE = .10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED -SHOCK

L4 2.3341E+02 1.9625E+03 3.0303E+03 P 2.9247TE+02 2.4871E+03 4.0819€+03
T 1.6252€+01 2.5042E+01 3.1T9TE+01 T 1.7858€+01 3.1118E+01 4.4603€+01
RHO - .1.0615E+01 4.695TE+01 5.2765E+01 RHO 1.1040E+01 4.4126E401 40 8436E+01
H. 3.9343E+01 6.9458E¢01 8.7357E+01 H 4.8928E+01 8.6393E+01 1.1247E+02
A 4.3471E+00 6. 345CE+00 7.T151E+400 A 4.8221E+00 T. 701 5€E+00 9.3265E+00
S 1.5581E+00 1.6599£+00 1.7355E+00 S 1.6460E+00 1. 751 7€+00 1.8311E+00
4 1.3530E+00 1.668SE+00 1.8062E+00 Z 1.4835€E+00 1.8112E+00 1.68894E+00
GAME 8.5941E-01 9.6329€-01 1.0526E+00 GAME 8.7770€E-01 1.0523E+00 1.0322E+00
u 1.2198E+01 2.7591E+00 3.0700E+00 u 1.3688E+01 3.4219E+00 4.0383E+00
SPECIES seme=wea-co= MOLE FRACTIONS ==veeweee——e SPECIES m——mw——eeee— MOLE FRACTIONS ==v-c=ven-eo

E- 2.4161E-07 5.0785€-05 5.3682E-04 . E- 1.151 7E-06 4.8221E-04 7.7030€-03
] 5.2180E-01 8.0144E-01 8.9102E-01 H 6.5180E-01 8.942$E-01 9.1807E-01
He 2.2468€E-07 4.9527E-05 5.3080E-04 He 1.0943E-06 4,7734E-04 7.6076E-03
H2 4,0429E-01 1.3853€-01 5.2419€E-02 H2 2. 8079E-01 4.9442E-02 1.2799€-02
H- 1,5899E-08 7.8140€E-06 6.0999E-05 H= 7.9786E-08 4.85$8E~05 4.0044E~04
H2¢ 3.26285-08 9.0716E-06 6.7017€E-05 H2+ 1.3724E-07 5.3461E-05 4.9575€E-04
HE 7.39108-02 5.9920€-02 5.5366E-02 HE 6.7410E-02 5.5211E-02 5.2926€-02
HE+ 5.5782€E-19 6.3400E-13 2.0761E-10 HE+ 2.0990E-17 1.3847-10 1.2806E-07
HE¢e+ - 1.6666E-68 1.8053E-44 3.6936E-35 HE ¢+ L.4T24E-61 T.1768E~36 4.,6346E-25
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Pl =:2.00E+04 N/su-u.

XH2 = '.9

- 3.2421€+02

1 8765E+01 ,
“1.1127€+01"
: 5.41135001
- 5.0931E+400
1.6905£+00
1.5527€+00 " .
8.9027€-01
1.4419€+01
SPECIES ==we—ecica--
€- 2.4634E-06
H 7.1192E-01
He . 2.36426-06_
H2 ...  2.23s87E-01
He 1.6881E-07 .
H2e T 7 2.6803E-07. ..
ME. . . 6.4404E-02
HE® L1.2417E-16
neoo

Pl = 2,00E+Q04 N/SQ-M,

XH2 = .90

MOVEING SHOCK STANDING SHOCK REFLECTED ‘SHOCK .

,-

Y 1.2394E-61"

3.6913E-56- .

TABLE I.

USL = 2.Q00E+04 M/SEC

XHE = .10

PO -

,© MOVING SHOCK $TANDING SFOCK

REFLECTED SHOCK

2.7203E+03 4,5950E+403 .
3,56425€+01 - " 5.0628E+01.
4. 1637€401 4.T601E¢0] *
. 945277E+01" 1.2550E+02 -
" 8.4182E+00 - 9, 7235E400°
1. 7930E400 1.8700E+00
T 1.8522€400 1.9143E+00-
1.079%5E+00 9.7943E-01.
"3./8635E+400 . .. 4.3956E+00
"MOLE FRACTIONS ~==ece=- -———
1.5319E~03 . 1.659%E~02
9.1607E-01 . .9.0501E~01
1.51886~03 1.6363€-02
2.6685€-02 8.2576€-03
1,1166E-04 6.5122E~04
.1.2484E-04 8.8093E-04
_543962€6~02 5.2238E-02
©2.2110E-09 8.3148€-07

» 3.5732E+02
T. . . 1.979¢Es0l
RHO 1.1121€+01
W. . . 5.9556Ee0l .
A, ., 5.3975£400 -
$.7 77 % 1.7351E+00
z- 1.6232€+00
GAME 9.06T4E-01
u 1.5139€+01
svsc:es ———————
E-.‘ .  5.3731E~06
H. [ 7.67878-01
He .. 5.2063E-06-
H2'.. . . "1.T052E-01 .
i .3.5337€-07
-. '5.2015E-07.
0.1606E-02-
7.8831E-16;

1.6832€-31

3.9228€-22

USl = 2,10E+Cé M/SEC

XHE = .10
5 v E oy

L 1.0152E8-27.

2.9316E+03 5.0721E+03
. %,0206E+01 " 5.5296E¢01
3,8805E+01 . - 4. T294E+40) .
1.0444E402; ‘1.3851€+02+
. 8.9629E¢00 . " "1.0046E+01
.1.8307€+00 1.9056€+00
1.879CE+00 1.939SE+00".
" 1.0634E+00 . 9.4112E-01
4.3315€+00 _4.6545€ +00
MOLE FRACTIONS ——-—--——sam—
. 4.1953E-03 2.7681E-02
9.2282€-01 8.8529€E-01
4.1577E-03 2.7269E-02
1.51286-02 . 6.0298E-03
. <2.192%E-06 . 8.80T1LE-04
2.5650E-04. 1.2899E-03
:5.3220€6-02 5.1557€-02
2.4682€-C8 2.9519€-06

3.7460E-20

- Continued

PL = 2,00E¢04 N/5Q-M,

XH2 =

3

CENVPIR=D

»
x
m

SPECIES

E-

He .
H2

H-
H2e

HE+ -
HE++

Pl = 2.D0E+06 N/SQ-M,

XH2 =

R~ 2-.ulp IR ~D
m

SPECIES

E-

He
H2.

H2+
HE
HE+
HE+¢

USl = 2.20E+04 M/SEC

HE = ,L10

HOVING SHOCK STANGING SHOCK REFLECTED SHOCK

3,9166E+02
2.1017E+01
1.1007€+01

‘645255E401

5.7515E+00
1.7791E+00
1.6931E+00
9.2962€-01
“1.5844E401

1.2334E-05
8.1868E-01
1,2058€-05
1.2223€-01
1.4883E-07
1.0248E-06
5.906 4E-02

5.7807E~15 |

2.3257€-52

+90

3.1298€¢03
4.4954E+01
3.6668E401
1.1400€+02
9:3396E¢00
1.8661E+00
1.8988E+00
1.0219€+00
4. T458E+00

. 9.2910€-03
9.1855E~01
9.2013E-03
F.4844E-03
3.6146E-04
4.5104E-04
5.2665E-02

1.6596E-07

.9.5817€-25

5.4993E¢03-
5.9461E+01
4. T042E+01
1.5164E+02
1.0342E401
1.9398E +00
1.9660E +00
9. 1489E-01
4.8581E+00

MOLE FRACTIONS ———immm———-n -

3.9946E-02
8.6242€6-01
3.9328E~02
. €.6905€-03
Y 1.0706E-03
1.6810E-03
5.0857€~02
T.4427E-06
1.0400E~18

USLl = 2.20E+04 M/SEC

XHE = .10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

4.2702E+02
2,2559E+01
1.0761E+01

. T.1202E+01 -

6.1827E+00
1.8222E+00
1.7590E+00.
9.6333€-01
. 1.6527€+01

-3.1039E-05
8.6287E-01
3.0585€-05
3.0217E-02
1.6506E-06
2.1049E-06
5.6852€-02
5.32T7E~14

= 8.3682E~49

3.3106E+03
4.9295E+01
3.5007E+01
1.2399E+02
9.6311E400

1.9000€+00

1.9184E+00

- 9.8085E-01

5.0662E+00

1.6847E-02
9.0660E-01

—————-c-—we=- MOLE FRACTIONS

"1.6675€-02-

6.5601E-03
5.1222€-04
6.8259E-04
5.2125€6-02

6.9450€E-07 -

1.6231E-22

5.8369E +03
6.3005€+01
4, 64836401
1.6453E+02
- 1.0613E+01
1.9728E+00
1.9930E+00
8.9699%€-01
4.9T741E+00

5.2466E-02
8.3871€-01
5.1645€6-02
3.7813E-03
1.2101€-03
2.0166E-03
$.0160E-02
1.4960E-05
1.2668E-17



PL = 2.

XH? =

QUE+04 N/SU-M,
<90

MOVING SHOCK

P 4,6291E+402
7 2.4622E+01
RHO 1.0356E+01
H 7.7384E+01
[ 6.7282E+00
S 1.8635€+00
z 1.8154E+00
GAME 1.0128E+00
u ‘1. 7172E+01
"SPECIES  —=--=eooman-
E- 8.9800E-05
H 8.9804E-01
He 3,904 7E-05
H2 4.6690E-02 °
- 3.8865E-06
H2+ 4.£392E-06
HE 5.5084E-02
HE+ 6.9920E~13
HE ++ 1.0485E~44
Pl = 2.00E+04. N/5Q~M,
XH2 = .90
MOVING SHOCK
[4 4.9939E+02
v 2.7463E+01
RHO * 9. 7965E+00
H 8.3797€+01
A 7.3866E+00
S 1.9025E+00 -
2 1.8562E+00
GAME 1.0703E+00
U] 1. 7788E¢02
SPECIES  ~—-—em—c—e
E- 3.0249E-0%
H 9.2161E-01
He 3.0119E-04 °
H2 2.3889E-02
H- 9.7634E-C6
H2+ 1.1062E-05
HE 5.3874E-02
HE+ 1.3433€-11
HE++ 4.9627E-40

TABLE I.

US1 = 2.40E+04 M/SEC

XHE = .10

STANDING ShOCK

REFLECTED SHOCK

“3.4474E+03 6.0603€E+03
S.3112E+01 6461438401
3.3460E+01 4.5332E+01
1.3427€+02 1.7T46E+02
9.8884E+00 1.0872E+01
1.9334E+00 24 0065E +00
1.9398E+00 2.0212E +00
9.4905E~01 8.86412E-01
5.3102E+00 S.074SE+00
MOLE FRACTIONS w===wr=———-
2.6303€-02 6.5330€E-02
8.8970E-01 8.1421€-01
2.6025€-02 6.4319E-02
4.8524€-03 3.0791€-03
6.47E2E-04 1.3013€-03
9.1910E-04 2.2859E-03
5.1549€£-02 4.9449E~02
2.0383E~06 2.6345E-05
T.5745E~-21 9.4935€-17

USLl = 2.50E+04 M/SEC

XHE = .10

STANDING SHOCK REFLECTED SHOCK

3.5390E+03 6.1540E+03 -
5.65C2E+01L 6.8893E ¢+01
3.19C0€E«01 4.2572E+01
1.4493E+402 1.5036E+02
1.0134E+01 1.1116€+01
“1.9671E400 2.0406E+00
1.9635€400 2.0501€+400°
9.2568E~01 8.7492E~-01
5.4578E+00 5.1495E+00
MOLE FRACTIONS ————=——==-e-
3.,7220E~02 7.82228-02
8.6939E-01 1.8961E-01
3,68356-02 7.7051 €E-02
3.7310E~03 2.5178E-03
7.5879E-04 1.3454E-03
1.1393€-03 2.4T45€-03
‘5.0924E~02 4.8735€-02
4.7342E-06 4.1954E-05
1.519€6E~19 4.9004E-16

[

”

- Continued

US1 = 2.60E¢04 N/SEC

XHE = .10

" MOVING SHOCK ~ STANDING SHOCK REFLECYED SNOCK

2
py = 20kN/m
Pl = 2.00€¢04 N/SQ-M,
XH2 = .90
P 5.3599E+02
T 3.0997€+01 -
RHO * 9.1999E+00
' 9.0424E+01
AT 8.0006E+00 °
s 1.9376E¢00.
z 1.8795€+400
GAME 1.0987E+00 -
" 1.8359E+01
SPECIES  —=———me——eee
€= 1.0174€-03"
W 9.3284E-01
Hé 1.0149€~03
H2 1.1877€-02
H- 2.3363E-05
H2+ 2.5901E-05
HE 5.320%6-02
HE+ 2.5787E-10
HE++ 2.2502€6-35
Pl = 2.00E+04 N/so My
XH2 = .90
MOVING SHOCK
[ 5.7381E¢02
T 3.4889E+01 .
RHO 8.6863E400°
H 9. 7296E+01
A 8.4486E400
S’ 1.9696E+00
I 1.8934E+00
GAME 1.080SE+00
v} 1.8929E+01
SPECIES  ===-mem—icee
£- 2.9399E-03
H 9.3483€-01
He 2.9341€-03
H2' 6.3766E-03
H=" " 4.8530€-05
H2% | 5.4420E-05
HE- ¢ 5.28156-02
HE+ 3.4066E-09
HE#+ 2.4448E~31

3.6002€+03

5,9497E+01 .

3.0424E+01
1.5578E¢02
1.0370E+01
2.000SE+00
1.9889E¢00
9.0885€-01
 5.5381E400

"6.1671E403

T.1368E+01
4.1548E¢01
2.0310€+02
1.1352E+01
2.0746€+00
2.0796E +00
8.6821€-01
5.2060€ +00

HOLE ‘RACTIONS e e o

. 4.B967€-02
'8.4715€-01

4. 8469E~02

2.9561E~03
.8.4235€-04
", 1+3306E-03
5.0271€-02
9.2712€-06
1.6488E-18

9.1115€-02

© 1.6497€-01

8.9811€6-02
2.0661€-03
1.3553€E-03
2.5969E-03

- 4.8019E<02

6.2391E~03
1.9662E-15

USLl = 2.70E+04 N/SEC

XHE = .10

STANDING SHOCK REFLECTED SHOCK

3.6733E+03
6.2264E¢01
2,926TE+01
1. 6703E+02
1.0606€+01
2.033CE+00
2,0158E+00
8.9628E-01
5.6046E¢00

MOLE FRACTIONS --=——

“6.13356-02
8.23526~01
6.0724E-02
2.3991E-03
9.07456=04
1.5021E~03

' 4.9552E-02
1.63076-05
1.22426-17

642023E+03

" 7.376TE+OL

3.9837E+01
2.1626E402
1.1591E¢01
2.1081€+00
2.1106€ +00
8.6295€-01
5.2671€400

1.0416E-01
7.3997E-01
1.0273€-01
1.7071€-03
1.3503E-03
2.6901E-03
4.T7291E-02
B.9437E-05
6.9435E-15

49



: TABLE I, -Continued. . =~

b, = kNI me

Pl = 2.00E+04 N/SQ-M, USL = 2,.80E+04 N/SEC . Pl = 2.00E+04 N/SQ~M, USl = 3.00E+04 N/SEC
XHZ = .90 . XHE = ,l0 . XH2 = .90 XHE = L10
MOVING SHOCK STANDING SFOCK REFLECTED SHOCK - MOVING SHOCK STANDING SFOCK REFLECTED SROCK
P 6.1360E+02 3.7992E+03 6.3279E+03 P . 7.0032€+02 4.2273E+03 6.8809E+03
T 3.8681E+01 6.4971E+01 . 1.6204E+01 v 4.5266E+01 7.0201E+01 8.1396E+01
RHD 8.3261E+00 2.8601E+01 3.8764E+01 RHO" T.9942E+00 2.8621E+01 3.8286E+01
H 1.N444E+Q2 1. 7887E+02 . 2+3011E+02 H' . . 1.1960€+02 . 2.0665€E402 2.6046E+02
A 6. TS08E+0D 1.0851€+01 1.1839E+01 A 9.2021E+00 1.1350€+01 1.,2372E+01
S 1.9990E+02 2.0647€+00 2.1405€+00C S 2.0525€E+00 2.1232€¢00 2.202SE+00
4 1.9052E+J0 2.0445E+00 2.1422€E+00 4 1.9352E+00 2.1040E+00 - 2.208CE+00
GAME 1.0391E+00 8.4627€-01 8. 5859E-01 “GAME Y.6662E~01 8.7212€-01 8.5164E-01
V] 1.9521E+01 5,6675€¢00 5.3291€+00 V] 2.0799E+01 5.8054E+J0 5.4752E+00
SPECIES  ~—————-———- MOLE FRACTIONS ——--wwmweem— SPECIES ~w=——===—=—=— MOLE FRACTIONS ————-—=
E- 6.7530£-03 T.4341E~02 1.1726E-01. E- 2.06407€-02 1.0039€-01 1.4346€-01
H 9.29945-01 7.9852€-01 7.1482€-01 H 3.0517E-01 7.4819€E-01 6.6438E-01
He+ 6. T395€6-03 T.36C8E-~02 1.1570€~-01 He +2.0361€E-02 9.9389E-02 1.4158€E-01
H2 3.9002€-03 1.98¢5€6~03 1.42¢1E-03 . H2 1.9977€-03 l.4442E-03 1.0160€E-03
H~ B.4419E-05% - ° .9,56351E-04 1.3%21E-03 H- - 1.7124E~-04 1.05¢SE-03 1.3201E-03
H2+ © 9.Ty4TE-05 1.665SE-03 2.7789€-03 o i H2¢ 2,1629E-04 1.99¢0E-03 2.9552E-03
HE 5.24B7E-02 4.8884E-02 4.6556E-02 HE 35.1674E-02 4. Te66E-02 4.5053E~-02
HE+ 2.5804E-08" 2.6947E-05 1.2541E-04 HE ¢ 3.9050€E~07 ' 6.2808E-05 2.3729E-04
HE++ 3,6416E-28 7.3370€-17 2.2887€-14 HE¢e © 65e4451E-24 1.5405€E~15 2.2330€-13
Pl = 2.00E+54 N/SQ=M, USLl =.2.90€¢04 M/SEC Pl = 2,00E+04 N/Su-M, US1l = 3,20E+04 M/SEC
XH2 = .99 XHE = L10 XH2 = .90 XHE = .10
MUVING SHOCK STANDING SFCCK REFLECTED SHOCK B .. MUVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 6.5575E+¢02 3.9856E+C3 6.5581E+03 P, . T.9623Ee¢02 ¢ 4.84S8E+03 T.74926 403
T 4.2152E+01 6. 7T586E+01 7,874S5E+01 T 5.0625€+¢01 7.5542E+01 - 8.7060E+01
RHD 8.1CT3E+0D 2.8437€+01 3,8296E +01 RRD 1.9621E+00 2.9611E01 3.5092E+01
H 1.1187E+02 1.9142E+02 . 24%44B4E +02 H 1.3592€E+02 2.3326E+02 ‘249438E+02
A 8.9864E+0C 1.1097€+01 1.2C99E+01 A : 9.6258BE+Q0 - 1.1882E+01 v 142956E+01
S 2.0264E+ Q0 2.0943E+00 2.1720E+00 . s 2.1023E+00 2.1806E+00 2.2638E+00
13 1.9189E+00 2.0731€E+00 2.1747F+00 z - 1.9754E¢00 . 2.1681E+00 2.2T70E+00
GAME 9.9841E-01 8.7857€-01 B8.5484E-01 GAME . 9.2653E-01 8.62C8E-01 © B.4681E-01
u 2.0145€+01 5.7328E+00 S5«2998E+00 v - 2.2173€+01 5.9643E+00 5.6643E +00
SPECIES  =—==we=w——w—- MOLE FRACTIUNS ==e-wime—am= SPECIES —----=c-=-= -~ MOLE-FRACT{ONS ------c-e—=-=
[ 1.2659€-02 8,7265€6-02 1.3038€-01 £~ i 3.9802E~-02 1.27C2€-01 1.6937E-01
H 9.1964E-01 7.7352¢-01 6.8956E~01 "’ 8.6797E-01 6.9666E-01 6.1451E-01
He 1.2633E-02 B.6432E-02 1.2867E-01 He, - « 3.9704E-02 1.2571€e-01 1.6713E~01
H2 2.6771E-03 1.6836E-03 1.2011€-03 H2 - 1429526-03 - "- 1.0755£-03 © T«2402E-04
- l.2676E-0% 1.0135€-03 ’ 1.3327€E-03 H- . 2.5645E-04 * 1.118¢E-03 1.2753€~-03
H2+ 1.532 3E~04 1.8336E-03 2.8691€-03 H2e 3.5208E-0+4 ‘242955€-03 - 3.0851€E-03
HE S.2114E-02 4.8140€~02 4.5810E-02 HE.- 5.0621E-02 4.59%3E-02 4.3486E-02
HE® 1.2005€-07 4.19C2€-05 1.7351E-C% HE+ 2.1070E-06 1.3054€-04 4.3155€-04
HE++ 3. 1857E-26 3.5772e-16 T.2672E-14 HE+e . 2.8403E-21 2.2114E-14 - 1.9415€E-12
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Pl = 2.0

XH2 = .90
. MOV ING SHOCK
P 9.0040E+02
T, 5,51 78E+01
RHO 8.0662E+00
H 1.533BE+02
A 1.0049E+01
S 2.1504E¢00
z. 2.0230E+00
GAME 9.2467€-01 |
u 2.3603E+01
SPECIES
E- 6.2219€-02
H 8.2454E-01,
H+ 5.2054E-02
2 - 9.3631E-04
He~ © 3.2947E+06 . ..
H2+ . 4.8759E-04
HE 4,9425E-02
HE ¢ . 6.8004E-06
HE®+. . . 1.9820€-19
P1 = 2.00E+04 N/SU-M,
XH2 = .90 .
MOVING SHOCK
P 1.0121E+03
T 5.9235E+01
RHO 8.2314E+00
H ., 1.T194€402
A 1.0471E+01°
S 2.1979E+00
z 2.0758E+00
GAME "8.9170E-01
"} 2.5061E401
SPECIES
E~- 8.6030E-02
H 7.7829€-01
He 8.5787€~02
H2 - T41337E-04
H- 3.8757E-04
H2+ 6.1400E-04
HE 4.8157€-02
HE+ 1.6567€-05
HE ++

DE+04 N/SQ=M,

-TABLE |. - Continued

US1 = 3.40E+04 M/SEC

XHE = .10

STANDING SKOCK
5.6061E403-
8.0944E¢01
3,0996E+01
2.6419E402
1.2437€+01
2.2373E+00
2.2345E400
8.55226-01
6.1315E400

REFLECTED SHOCK

8. 8423E+03 .
9.3195E401
4,0401E+01
3.3145E+02
1.3593E +01
2.3241€ +00
2.3485€+00
8.4416E-01
5. 8835E +00

---------- ~= MOLE FRACTIONS —-—-——=—-=

~—————-=l——— MOLE FRACTIONS

3.0472€-18

1.5303E-01
6.4635E-01
1.5138E-01
8.0257E~04
(1.1383€-03
2.53756-03
4.4504E-02
2.4921E-04
2.3027€-13

usl
XH

STANDING SHOCK REFLECTED SHOCK

" 6.4799E403
8.6493E+401
3.2536E+01
2.9737€+02

"1.3017€+01
2,2935E400
2.3025€+00
8.5090€-01
6.3257E+00

1.7808E-01
5.9802E-01
1.7606€E-01
549102E-04
“1.11T74E-03

"2.6886E-03

4.2987€E-02

4.4451E-04"

1.9113E-12

:

1.9459€-01
5.6609€-01
1.9191€-01
5.06452E-04
1.19926-03
3.1190E-03
4.1825€-02
7.5605E-04
1.5091€-11

3.60E+04. M/SEC
0 .

1.0118E+06
9.9906E +01 -
4,1B07E¢01
3. T156E+02
1.4290E+01
2.38456400
2.4225€+00
8.4375E-01
6.14156+00

+2.1907E-01
5.1932E-01

2.1586E-01-

3.3818E-04
"1,0970E-03
3.0332€-03
3.9998E-02
1.2804E-03
1.0753€-10

-p1:20kNIm2

PL = 2.00E+04 N/SQ-M,
.90

XH2 =

SPECIES

E-
M
He,
H2
H=
H2+
HE.
HE+
HE #¢

MOVING SHOCK

1.1311€+03 T.4378E+03
6.2981E+01 9. 2262401
8.4215E+00 3.3988E+01
1.9158E+02 3.3252€+02
1.0893E+01 1.3630E+01
2, 2452E+00 2.3495E+00
2.1326E+00 2.3716E+00
B8.8346E-01 8.4888E-01
2.6535E+01 6.5857E+00
m===e—e=w--= MOLE. FRACTIONS
1.1033E-01 2.0212€-01
7.3106E-01 5.5182E-01
1.1000E-~01 1.99¢€9E-01
5.5754E=-04 . 4,26401E-04
4.3038E-04 1.0600E-03
T7.2615€E-04 2.7338E-03
4.6858E-02 4.1404E-02
3.4058E-05 7.5618E-04
5. 9776E-17 1.3411E-11

Pl = 2.00E+04 N/SQ-M,

XH2 =

AME

Y

SPECIES

E~
H
He:
H2,
H-,
H2+
HE)
HE#
HE++

«90

MOVING SHOCK
1.25T70E+03
6.6534E+01
8.6171E+00

. 2.1231E+02

1.1317€+01
2,.2925€+00
2.1924E+00
8.7808E-01
2.8016E+01

1.3462E-01
6.83856-01
1.3420€-01
4.4053E~04
4.5837E-04
8.2057€-04
4.5550E-02
6.2706E-05
6.4679E-16

US1l = 3.80E+Q4 N/SEC

XHE = .10

STANOING SHOCK

REFLECTED SHOCK
1.1558E+04
1.0733€E+02
4.3094E+01
4.14T4E+02
1.5062E+01
2.4444E+400
2.4989€E+00
8.4584E-01
6.4463E+00

2.4270€-01
4.T448E-01
2.3877E-01
2.1608E~04
9.8298E-04
2.8292E-03
3.7932€-02
2.0855E-03
7.0986€E-10

USl = 4.00E+¢04 M/SEC

XHE = .10

STANDING SHOCK
8.4882E+03
9.8399E+01
3.5312E401
3.6973€+02
1.4286E+01
2.4051€+00
2.4429€+00
8.4900E-01
6.8431E¢00

REFLECTED SHOCK
1.3150E+04
1.1573E+02
4.4068E+01
4.6108E+02
1.5938E+01
2.5046E+00
2.5T85E+00
8.5127E-01
6.8071E+00

MOLE FRACTICNS ——-——em—eee

2.2519E-01
5.0767E-01
2.2226€-01
2.9411E-04
9.77€3E-04
2.6752E-03
3.9698€-02
1.2377€-03

8.4058€E~-11 .

2.6519E-01
4.3101E-01
2.6089€-01
1.2981E-04
8.7156E~04
2.5213E-03
3.5534E-02
3.24776-03
4.4443E-09
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PR

TABLE I. - Continued

) Sl g
- pl-20kNIm
Pl = 2.00E+04 N/SU-Mi ° "US1 = 4,20E+Cé M/SEC R Pl = 2.00E+04 N/SQ-My = US1l = 4.60E+04 M/SEC
XH2 = .9C XHE = .10 XH2 = .90 XHE = ,10
S e e e R R TR . Lo :
(MOVING SHOCK .“STANDING SHQCK REFLECTED SHOCK ; : MOVING SHOCK STANDING SHOCK REFLECTED- SHOCK
1.3895E402° * - .9.6011E+03 ~ 1.4891E+0% 3 S 1.6T44E+03 7 1.1974E¢04 1.8851E+04
©6.9975E+01 . 1. 0697E+02 . - 1.25376402 T - 7.6757E+0Y 1.1993E+402 . 1.5034E402
. .7 §,8065E¢00+ - 3.6365E¢01.- 1. 4.4633E401 RHU . 9.1426E+00 3.7482E401 4.4163E+01
T L7 2.3410E402° © 4,0877E402 - T’  S.1080E+02 H 7 - 2.8088E¢N2 - 4,9221E+02 6.2268E +02
L71.1TATE®OL: © * .1.4992E+01 - -1.6953E+01 A 1.2639E+01 1.6623E401 . 1.9610E+01
.S L +..2,3400E¢00 - 2.4604E400 <. 2.5642E+00 s 2.4355E+00° 2.5683E+409 . 2.6812€+00
L. T 22,2540E+00+7" - 2,5152E400. "1 2.6612E400 F 2, 3861E+00 2.6636E400 2.8394E+00
GAME™ . 8,7466E-Ol.. -~ B,5161E-01 8.6146E~01 GAME * 8.7221E~01 *° 8.6499€-01 " 9.0093E-01
u 2.9497E+01 7.1521E+00 7.2411E+00 u 3.26459€+01 7.9274E400 8.45404E£400
 SPECIES  ===-- MOLE FRACTIONS ======-=-- -—— SPECIES  —————=—=———m— MOLE FRACTIONS ===m—=—————m
) 1.5859€~01 © 2.4729€-01" - 2.8826E-01 TE- 2,0492€E~01 2.8B76E~01 3.3219€~01
6.3728E-01 ~ ° 4.6564E-01 - ~ 3.8903E-01 H 5.4738E-01 3,8767€-01 3.0730€-01
1.5806E-01 T 2.63T7LE~01 ¢ - 2.8214E-01 ‘He 2.0414E-01 2.8326€E-01 . 3.2328€-01
3.4873E-04- ° + 1.9621E~04 .- 7.3017€-05 H2 " 2.1484E-04 7.6851E-05 . 1.8189€E-05
4.T7261E-34 ' . 8,B202E-04- - T.TT77E~04 M- 4.6366E-04 6.9965E-04 6.6216E~04
3.9683E-06 ' 2.51€zE-03 2.1450E-03 H2e 9.T756E-04 1.9969E-03 1.3363E~03
© 0 4.423E-02 0 - 3,7811€-02 2 3.2822€-02 HE 4,1639€-02" 3.3329€-02 | 2.6982E-02
.~ 1.0707E-04 * 1.9477E-03 © 4.T5647E-03 ‘ME+ 2.7008E-04 4.20276-03 8.2360€-03
4.5553E~15 4,T751E-10 2.6167€-08 HE#+ 1.3239E-13 1.2022€-08 7.9411€-07
Pl = 2,00E+0% N/S54=M, “ US1 = 4.40E+04 M/SEC - ° Pl = 2.00E+04 N/SU-Ms, USL = 4.B0E+04 M/SEC
2 = .90 XHE = .10 XH2 = .90 XHE = .10
. MOVING SHOCK “STANDING SFOCK REFLECTED SHOCK Co "MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
‘1,5287€+03 T 1.07T1E+04 1.679TE+04 P "' 1.8263E+03 " 1.3182E+04 2.1097E+04
! _7.3367E+0L . 1.1206€¢Q2 "1.3679E+02 T 7 8.0193E+01 1.2859E402 1.671 TE+02
: 8. 98355400 3.7143E401 - 4.4675€401 RHO  *  9.2775E+00 3. T4CEE+0L 4.2976E+01
2.5696E$027 4.4966E402 5.6473E+02 H 3.0585E+02° 5.3624E402 6. 8665€+02
1.2187€+401 1.5755E401 ° 1.8171E +01 A 1.3109E+0L 1. 7590E401  * © 2.1345E+01
. 2.3876E¢00 - - .2.5142E+00 2.6236E+00 s | 2.4836E+00 . 2.6207E400 2.7397E+00
$2,3195€+00. ° -2.5B79E+00 © 2.T48BTE+00 z 2.454TE+00 2.7402E400 2.5366E¢00
8.7277€-01" *.8.5637€E-01 8.7815€-01 ‘GAME 8.7292€-01 8.7809€-01 9.2809E-01
3.0980E+01 7.5069E+00 7. 79736400 u 3.3929E+01 8.4311E+00 9.3439E400
SPECIES  ~-======-=-= MOLE FRACTICNS =-~=—=-=mm-——= _SPECIES  =mmme==o—=ene MOLE FRACTIONS ===eeco—ieax
. . : - R . ) .

i Ee” - : 1,8207€E-01 2.6823E-01 3.1053E-01 E- . 2.2713E-01 3.08356-01 3,53986-01
Mo e 4 5,9170E=01 ¢ 4.2612E-01 3.4761E-01 h ' 5,0436E-01 3.5119€-01, 2.6660E~01
He oL . 1.8142E-01 ¢ " 2.6381E-01" - 3.0300E-01 He © 2.26L8E-01° 3.0161E-01 3.4376E-01
H2 - 2.7491€-04 1.2615€-04" © 3.7830E-05 W2 o 1.6567E-04 %,4880E-05 7.8966E~06
SH= Tttt 4, 73TLE-0% T T.B7556-064 7.0781€-04 W=, 4.4376E-04 6.2740E=06 6.2806E-04

CH2en S0 9,4747E-04 0 2.2878E-03 - ¢ 1.7339E-03 H2e T c 3.8493E-04 1.6838€-03 9.7194E-04

" OHME. v . 4,2940E-02 3.57156-02 - - 2.9883E-02 HE T 4,0329E-02 3.0805E-02 2.41786-02
HE® "+t 1,7337€E-04 ¢ 2.9258E~03 " 6.4983E-03 HE+ 4.,0928E-0% 5.68856-03 - 9.8701€-03

HE++ 2,6384E~14 2.4632E-09 1.4859E-07 HE++ 5.9928E-13 5.36€65E-08 4.2534E-06
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SPECIES

Pl = 2,00E+C4 N/SO-H'

XHZ = .90 R
MOV ING SHOCK

K4 1.9843E¢03

T ‘8.3T15E+0L " }

RHo’ 9.3878€400° ,

W ©'3.3187E402°

AT 1.3599E+01

s 2.5317E+00

b 2 2.5249E+00 .
GAME™ |~ .8.7490E-01

. . i3.5393Ee01 7

SPECIES  ~————==——=ue
[ 3 2.4860E~01 "

H 4.6284€E-01
" e 2.4764E-01.
H2 1.2571E<04

fHe o 1590E-G4 "

T H2e 2. 7932€-04 .
HE | 3.8998E-02"" 7"
HE ¢ 6.07326-064.
HE+# 2.5098E-12

PL = 2.00E+04 N/SG-M,
XH2 = .9

MOVING SHOCK
. 2.1486E+03
" 8.7366E 401
9.470LE+00.
3,5896E+02
1.4115E+01
~2.5T9BE£0 .
2.5966E+30
8.7819E<01 |
3. 6846E+ 01

E- U 276931E-31

H . 4.2289€E-91

H¢ : 2.6787E501
“H2 . 9.3519E-35
‘W= 3.8197E<04
CH2e © 9.3514E-04 T
THE 3.7624E-02
“HES T J.8TL6E-04

HE ¢+ -

9.9404E-12

St

P

Cpy e 20N/ me
Pl )

US1l = 5.00E+04 N/SEC

XHE =

STANDING SFOCK
1.4608E404
1.3829E+402._ "
3.6973E401
5.8192€402.
1. 86B88E+01

“2.6T15E+00

" 2.8180E400"

8.9618E~01"

MOLE FRACTIONS

“3.2715€-01
 3.1630€-01

3.1969E-01- .

" 245059€-05 "

1.3728€-03
2,8226€-02

T.26CSE-03

T 2.2317€-07

.10,

8.9621E¢00 ~

" 5.7179E-06

REFLECTED SHOCK
 24348TE+04
1. 8696E ¢02

L. 4014226401

7.553TE+02
2.3255€+01
2.7957E+00
3.0328E+00
9.5373€-01
1.0352E401

3.7420E~01
2.2875E~01
3.6279€~01
3,3088E~06
5.9524E~04
6.866TE~04
2.1613E~02
1.1279E~02
2.0682E~05

USL = 5,20E+04 M/SEC

XHE = .10

STANDING SHOCK
.. L.55T1E+04
" 1.4904E¢C2

1.9912E401

2. T204E+00

"9.1854E-01"
© 9:6564€400..
MOLE FRACTIONS

3.4510E-01
2.8297€-01

" 3.35776-01 . |
1.34616~05 .

5.2810E~04
" 1.08¢8E-03
. 2.5752F-02
8. TT20E-03
8.53717€-07

T 3.6072€4C1 ., .
6.2864E402 . . ",

2.8963E+00

- REFLECTED SHOCK

. :245989E¢C4
2.0883E+02
3.9884E+01
8.284TE+02"
2.5187E+0L
2.8470£+00
3.1204E+00
9.7353E-01
1.1448E+0)

3.9159€~01
1.9629€~01
3.7902E~01
1.64423E~06
5.57C9E~04
4,8838E~04
1.9498E~02
1.2665€~02
8.4186E~05

TABLE

1. - Continued

:

Pl = Z.OOE'O# NISQ-"v
. +90-

XH2 =

SPECIES
E-
.H-

JHe

H2
e -
H2+¢+

HE -,
HE+ -
HE#++ |

Pl = Z 00E«04 N/SQ—H,

MOVING SHOCK
2.3182€+03
9.1192E+01
9.5225E400
3.8705€¢02 -
1.4660E+01

2462TTE+00 -

+246696E+00
8.8286E-01
3.8288E+0L

2.8924E-01
3.8459E-01
2.8742E-0L
6.T994E~-05
3.4400E~04
B8.8161E~-04

3.61796-02:

1.2797€-03
3.7819€-11

XH2 = .90

Wo

NADPI DD

GAME

SPECIES
£ -

USl = S.QOEOOQ M/SEC

. XHE = .lO

STANDING SkDCK REFLECTED SNOCK

1.6673E+04

1.6092E+02 . . -

I 3.4836E401
6.T641E402"
2.1246E+401 "

. 2.T6TIE+00 -+

2.9742E+00
9.4308E-01
l.O&SEEOOl

3. 62015*01
2.5151€~01

3.5151€-01 .

7.0281E~06
4.9177E-04

2.34714E~02
1.0145€-02
3.0196E~06

2.08596E+04
2.3340E+402
3.8248E401

. 9.0646E+02

- MOLE FRACTIONS —

 B.3920E-04 . ...

2.71768E+401
2.8972E+00

: 3.2032E+00

9.8796E~-01

1.2656E+01

4.0720E-01
1.6750E-01
3.9322€-01
6.4223€-07
5.0685E~04
3.4752E~04
1.7384E-02
1.3533€-02
3.0192E-04

usl = 5-60500# NISEC

- XHE = .10 -

T

MOVING SHOCK STANDING SHOCK REFLECTED SNOCK

©.2.493T7E+03
9.5240E+01
9.5435E+00 .
“.1619E+02
1.5241E+01"
- 2.6T55E+00°
. 2.7436E+00
8.8897E~01
3.9716E+01

.

- Le7715E¢04

- 1.T7392E+02
© 3. 3398E¢01
T.2527€+02
2.2651E+01
2.8121€+00
3.0497E+00
S.67326-01

© 1.1331€e01 - .

3.1218E¢04
2.,5868E+02
3.6849E401

. 9.8731E+02
 2.9042E+01

2.9430E+00
3.2750E+00
9.9560E-01
1.3850£+01

=== MOLE FRACTJONS —————=—=—=

3.08335-01
3.4805€E-01
3.0600€-01
4.8171E-05
3.0406€E-04
Y.12T78E-04
3.4624€E-02
1.8250E-03
1.3975€E-10

3.71&3E-01

2.2241E-01

3.68607€-01
3.6245E-06
%.5814E-04
6.3802E-04
2.1421€E-02
1.1355€~-02

9.8366E~06

4. 20115-01
1.4440€-01
4.0424E-01
3. 14664E-07
4.5406E~-04
2.5636E-04
1.5336€6-02
1.4328€-02
8.7001E-04
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Pl = 2.00E+04 N/Su~-M,
«90

XH2 =
Ed

HO

NVDPID=-D

GAME

- SPECIES

E-
H
He
H2
H=
H2+
HE
HE ¢
HE*++

Pl = 2.00E¢04 N/SQ-M,

XH2 =

2.6T45E+03
9.958TE+01L
9.5276E+00
4.4637E+02
1.5865E+01
2.72326+00
2.8187E+00
8.9668€-01
4.1128€¢01

3.2670E-~01
3.1315€-01
3.2365€~01
3.3065€E-05%
2.63T9E-04%
7.31546E~04
3.29J1€E~02
2.5763E-03
5.0903E-~10

TABLE |. - Continued

US1 = 5.80E+Q04 M/SEC

XHE = .10

MOVING SHOCK STANDING SHOCK

1.8657E+04
1. 87T0E+02
3,1851E+01
7.7491E+02

‘2.4071€+01

2.8544E+00
3.1208E+C0
9.8920E-01
1.2297€+01

MOLE FRACTIONS

3.9166E-01
1.9628E-01
3.7912E-01
1.8913€-06
4:2374E-06
4,8318E-04
1.9590E-02
1.2425E-02
2.8915€E-05

REFLECTED SHOCK
3.3779E+04
2.84136+02
3.5607E +01
1.0700E+03
3.0777E+01
2.9855E+00
3,3388E+400
9.9848E-01
1.4980E+01

4.3112€-01
1.25796-01
. 4e1253€E-01
1.6832€-07
4.0285E-04
1.9557€-04
1.3199E-02
1.4T0SE-02
2.0467€-03

USL = &.00E*04 M/SEC

XHE = .1C

" MOVING SHOCK STANDING SFOCK REFLECTED SHOCK

P
T
RHO

H
A
S
4

GAME
u

SPECIES

£~

H

He

H2

He
h2+
HE
HE+
HE®+

15il

2.8606E+03
1.0426E+02
9.4811€+09

© %.T756E¢02

1.6534E+01
2.T702E+00
2.8938E+00
$.0609E~01
4.2522E+01

1.9507E+04
2.0261E+02
3.0189E+01
8.253CE+Q2
2.5529E+01
2.8962E¢00
3.1892E¢00
1.0086E+00
1.3335€+01

3.6290E+04
3.0965E+02
3.4498E+01
1.1551E+03
3,2626E+01
3.02605+00
3.3972E+00
9,9952E-01
1.6090E+01

------- —-- MOLE FRACTIONS —————-—=—=n

3.4608E-01
2.8038€-01
3.4009€-0)
2.2029E-05
2.2554E-04
6.4368E-06
3.0979E-02
3.5783E-0)
1.8129€-0%

4.064€1E-01
1.7222€-01
3.9106E-01
9,84 713E-07
3.8559E~04
3.6272€-04
1.7862E-02
1.3414E-02
7.9626E-05

4.4087E-01
1.1066E-01
4,1854€-01
9.6927€-08
3.5569E-04
1.53564E~04
1.0921E-02
1.4497€-02
4.0175E-03

pl-ZOI(NImZ'

PL = 2.00E¢0% N/SU-M,

XH2 =

HO

NADPIXN-D

GAME

SPECIES

E-
H
He
H2
He
H2e
HE
HE+
HE®¢

Pl = 2,00E+046 N/SU-M,

XH2 =

4
T
RHO
H
A
S
14

GAME
v

SPECIES

E-.
H
He
H2
(1o
H2+¢
HE ~
HE+
HE ¢+

90

USL = 6.20E+04 M/SEC

XHE = .10

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3.0515E+03 2.0296E+04 3.68740€ ¢04
. 1.0926E¢02 2.1745€+02 3.3500E¢02
9.4128€+00 2.8731E+01 3.3508E+01
5.0977€+02 8.7661E402 1.2420E+03
1.7245€+01 2.6886E¢01 3.4030€4+01
2.8158E+00 2.9339E+00 3.0643E4+00
2.9672E+00 3.2487E+00 3.4513E+00
9.1737€-01 1.0233E+80 1.0016E+00
4.3900E+01 1.4403E+01 1. 7146E+01
sveesweme~e= NOLE FRACTIONS ~~————cwe—-
3.6024E~-01 4.1542€-01 4.4961€E-01
2.502TE-01 1.5231E~-01 9.8224£-02
3.5503E-01 4.0086E-01 4,2276E-01
1.4313E-05 S.4497E-07 5.9512€-08
1.9126E-04 3.495TE-04 3.1376E-04
5.5453E-04 2.7852E-04 1.236TE-04
2.8852E~02 1.6342€6-02 8.6235€-03
4.8495E-03 1.4249€-02 1.3660E-02
6.2256E-09 1.9112E~04 6.6911E-03

«90

USL = 6.,40E+04 M/SEC

XHE = L10

MOVING SHOCK STANDING SHOCK

3.2471€E+03 2.0993E+04
1.1476E¢02 2.3311€+02
9.3049€E+00 2. T246E+01
5.4298E+02 9.2880E+02
1.8029E+01 2.8235€+01
2,8611E+00 2.9T14E+00
3.0407E+00 3.3051€+00
9.3142€-01 1.0347€E+00
4.5255E+01 1.5467€¢01
------- ===== MOLE FRACTIONS
3.75626-01 4.25256-01
2.2197E-01 1.342€€-01
3.6889E-01 ©.0959€E-01
8.9432E-06 3.0487E-07
1.6066E~04 - 3.1172E~04
4.6566E-04 2.13 T4E-04
2.6464E-02 1.4827€E-02
6.4234E-03 1.4998E~02
2.1174€-08 4.3029€~-04

REFLECTED SHOCK
4.0993E+04
3.6010€+02
3,2511€+01
1.3294E+03
3.5623€ 401
3.1010€+00
3.5016E +00
1.0064E +00
1.8106E+01

4.5749€-01
8.7704E-02
4.2587E-01
‘3.8223€-08
2.TS4AE-00
1.0128E-04
6.4932€-03
1.2342€-02
9.7239€-03



Pl = 2
XH2 =

NI D~

GAME

SPECIES

E~
H

. He
H2
H=
H2¢
HE
HE+
HE++

PL = 2
XH2 =

HO

NOPIN=D

GAME

SPECIES

E~

«00E+04 N/SQ—M,
90

MOV ING SHOCK

TABLE 1. - Continued

USY = 6.60E+04 M/SEC

XHE = .10

STANDING SHOCK

REFLECTED SHOCK

3.4467E+03 " 2.1604E¢06 4.3090E +04 .
1.2086E+02 2.4904E+02 3.8572E+402
9.1602€+00 2.5841€+01 3.1683E¢01
5.7718E+02 9.8192E402 1.4193E+03
1.8898E+01 2.9518E+01 3.7250E+01
2.9057E+00 3.0076E+00 3.1366E+00
3.1133€+00 3.356SE400 3.5484E+400
9.4910€-01 1.0622E+00 1.0138E+00
4.6583E+01 1.6506E+01 1.5086E+01
——————— ~ MOLE FRACTIONS ————mmweeen—
3,9009E~01 4.3417E-01 4.6463E-01
1.9567€-01 1.1866E-01 7.8395E-02
3.8159E-01 4.1653E~01 4,284TE-01
5.3729E-06 1.763SE-07 2.5113€-08
1.34486-04 2.7536E-04 2.3966E-06
3,81126-04 1.65856-04 8.3544€-05
2.3868E-02 1.3329E-02 4.6552E-03
8,2529E-03 1.5575€-02 1.0744E-02
7.0807E-08 8.8482E-06 1.2783€-02

«00E+04 N/SQ-M,
90

Usl = 6,80E«0Q4 M/SEC

XHE = .10

MOVING SHOCK STANDING SHOCK

3.6501E+03
1.2761E+02
8.9852E+00
6.1234E+02
1.9860€E+01
2.9490E+ 00
3.1835E+00
9.7095€-01
4.7881E+01

4.0348E-01
1.7162E-01
3.9307E-01
3.1154E=-06
1.1299E-04
3.0466E-04
2.1195E-02
1.02L6E-02
2.3000E-07

2.2141E+06
2.6518E+02
2.4521E+01
1.0360E+03
3.0736E+01
3.0430€E+00
3,4049E+00
1.0463E400
1.7501E+01

MOLE FRACTIONS

4.4217E-01
1.05156-01
4.2299E-01
1.0532E-07
2.4150E-04
1.3011E-04
1.1802€6-02
1.58$7E-02
1.6694€-03

REFLECTED SHOCK
4,4989E +04
4.1181E+02
3.0427E+01L
1.5106E+03
3.8884E+01
3.1707€+00
3.5905€+00
1.0226E+00
2.0036E+01

4.7089E-01
7.0113E-02
4.3087E-01
1.6302E-08
2.0670E-04
6.9310E~-05
3.2161E-03
9.1120€-03
1.5523E~02

USL1 .= 7.,00E+04 M/SEC

4.6758E+04
4.3935E¢02
2.9330E+01
1.60526+03
4.0556E+01
3.2043E+00
3.6286E+400
1.0318E+00
2.1058E+01

4.T7643E-01
- 6.2094E-02
4.3328E-01
1.1264E-08
1.7595€-0¢
5.7429€-09%

" 2+1400€-03

T+356T4E~03

p. = 20 kN/ m? :
1
Pl = 2,00E+04 N/SQ-M,
XH2 = .90 XHE = ,10
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 3.8569E¢03 . 22592E+404
T 1.3504E+02 2.8106E¢02
RHO 8. 7883E+00 2.3304E401
N 6.4846E402 1.0908£¢+03
A 2.0914E+01 3.1873E+01
S 2.9903E+00. 3.07T69€+00
4 3.2499€E+00 3.4491E+00
GAME 9.96561€-01 1.0480E+00
U 4,9150€E+01 1.8491€+01
SPECIES  ~======= =~=== MOLE FRACTIONS wwweccecccecaa
E- 4,1560E-01 4,492¢E-01
H 1.4998E~-01 9.3691E-02
He 44,0331E-01 4,2T16E-01
H2 1.7550E-06 6.55288-08
H- 9.5949E-05% 2.11356-04
H2¢ 2.3815E~-04 1.0369E-04
HE 1.8618E-02 1.0263€-02
HE+ 1.2152E-02 1.58713E-02
HE++ T.1779E-07

2.85706-03

1.7852E~02
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PL = 5.0GE+06 N/Su=N,

XH2 = .90

PL = 5,00E+04 N/SQ-M,

l.1614E+01. .
2.9588E+00V

. 3.9506E400
2.0049E400 . .
. 1.T084E+00

. 1.0743€+00.
_1.0000E+00

9.9311¢&-01
2.3615€+00

3.6197€-65
3.83845-11
3.6285€-21
9.09C0E-51
71.4204E~72
6.0812c5-20

< 140300€E-01

1.0326€E~71
D

XH2 = ,90

¥ ¥ o o4 MOVING SHOCH -

SPECIES -

&= . ’
[ .
he o
H2

- .
H2e .
HE e T
HE+ "~

HE ++

156

1.8291E+01

4, 0445E+00

4.5218E+00
4, 1LH31E+0C
1.990%E+00

1.1147€+00.:

1.0000€+00
9.7949E-01

.3.0855€E+00

2.1103E-43

8.4988E-08 "

1.8580E-20
3.C000E-G1
3.6471E-48

4.7861E-20

1.0000E-01
5,921 BE-59
J.

-

TABLE I.

US]l = 4.(0E+03 N/SEC

XHE = .10

MOVING 35HOCK  STANDING SHOCK REFLECTED SHOCK

2.4318€¢01 5.5475E+01
3.6689E+00 5.1971E+00
6.6291E+J30 . le1444E+01
3.7780E+00 5.4624E400
1.900¢E+00 2.2387E+00
1.0767E+00 1.0993E+00
1.000CE+00 1.0000E+00
9.8453E-01 9.6436E-01
1.4074E+CO 1.2494E+00
.MULE FRACTIONS -———-——=——=-
1.8673E-45 2.1547E-29
4. 556 EE=-09 . 6.1223E-06
1.1720€-20 2.4354E-20
9.00C0E-01 B8.9999E-01
2.9889€~50 1.1494E-32
5.4721E-20 4.2087E-20
1.9000€-01 1.0003€-01
2.3426E-60 T.6366E-51
0. 0.
US! = 5.COE+03 M/SEC
XHE = «

STANDING SHOCK

REFLECTED SHOCK

4.8621E+01 1.0694E+02
- 5.4076E+00 7.3955E+00
8.9895E+00. 1.4455E+01
5.7021E+00 8.0639E+00
.2.280€E+00 2.6337€+00
1.1204E+00 1.1470E+CO
1.0000E+00 1. 0004E+00
$.6177€-01 9.3754E~01
1.549CE+00 1.4054E+00
MGLE'FRACTIONS —-———mm—wee’
4.3667E-27 - 2.3026E-18
1.388GE~J5 - 8.0806E-04
2.8092€~20 2.5916E-18
- .849995E-CL 8.9923€~-01
i2.7371€E-320 1.2602€-19
3.8345E-20 1.3939E-19
9.9999E-22 9.9960€~02
1.7656E-49 3. 12185-38
0. 0.

LUSL = 6.00E+03 M/SEC
LXHE = .10

MOVING SHOCK STANDING SFOCK REFLECTED SHOCK

- Continued
D = 50 KN/ m?

Pl = 5,00E+04 N/SQ-N-
XHZ2 = .90

P 2.6549E+01.
T 5.3400E+00
RHO 4.9718E+00

H - 5+.6250E+00.

A 2426TLE+JV

S 1.1538E+00

z 1.0000€400
GAME . . 9.6252E~01

u . 3.7993E+00,
SPECIES ——————— e
€~ . . 1.5547E-26
H . 1l.4261E=05
He 3.2377€-20
H2 8,9999E-01- .
H~ 3.6251E-30 -
h2+ 3,4263E~-20
HE 9.9999E-02
HE+ 44 8469E-50"
HE+®e- D

Pl = 5.00E+04" N/SQ-M'
XH2 = .90

.-

8.3078€+01
7.4212E+400
1.1190E401

. 8.0991 €400
. 2.6366E+400

1.1631E+00
1.0005E+00,

-9.3628E-01

:

MOLE FRACTIONS

1.6840E+00

. 1+60&7E-17

9.6101E-04
- 9.0435€E-18
- 8.9909E-01
“7+.38126-20
. T.1634E~-18
-9.9952E-02

5.9510€-39 .

0.

1.6883E+02
9.6637E+00
1.7366E¢01

- 1.1176E+01

2.9535€+00
1.1923€+00
1. 0059400
. 8.9738€E=01
1.5249E400

2.6753E-13
1.1793€-02
1.7395€-13
8.8880€-01
8.8483E-15
1.0243E-13
9.9410E-02
3.5201E-31
0.

Usl = 7.00E+02 M/SEC
- XHE = .10

- MOV ING SHOCK 'STANDING SHOCK REFLECTED SHOCK

GAME

SPECIES

E-
L

K+
H2
H-
H2¢
HE
HE ¢+
HE++

©«"3.6399E+01

6.7931E+00
5.3571LE+00
-T.3316E+00
2.5323E+00
1.1910€+00
1.9002E+00

‘9.4375€-01

4.5121E+00

2.1691E~-19
4.6536E~04
1.4702E-19

8.9956E-01 .. .
5.0056E-22" -~

1.3382€E-19
9.9977E-02
8.0737E-42
de

1.2976E+02
9.5238E+00
1.3545E+01
1. 0997E+01
2.9312€+00
1.2044E+00

" 1.0059€+00
. 8.9686E-01
~ 1.7820E+00

MOLE FRACTIONS

1.8608E-13
1.1698€E-02
1.2423€~13

8.8889€E-01 -

4.,9138E-15

© 6.6755E-14

9.9415E-02
T.T214E-32
0.

.. 2+4509E+02
1.1630E+01
2.0566E401
1.4736E+01
3.2168E+00
1.2362E+00

¢« 1.0247E+00
-8.6828E~01
1.5908E+00

5.4162E-11
4.8241€E~-02
3.8424E~-11
8.5417E-01
4.0322€-12
1.9750€~-11
9.7588€-02
2.8583E~-26
4.8525€E-91



TABLE 1. - Continued

: 2
P " 50 kN/ m
Pl = 5,00E+04 N/SU-Ms  US1l = 8.00E+03 M/SEC PL = 5.00E+04 N/SQ-M, USL = 1.COE+04 M/SEC
XH2 = L,9C © XHE = L10 XH2 = .90 . XHE = .10
MUVING SHOCK STANDING SHOCK- REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
[ 4, T949E+CL 1.9352€+02 3,4055E+02 [ T.6T16E¢0L 3.9249E402 6.2928E+02
1 8432406400 ° 1.1432E+01 . 1.3334E401 T 1.0995E+01 1. 4688E+01 1.6540E+0)
RHO 5.74675¢00 1.6527E+01 2.4144E+01 RHU 6.7878E+00° 2.4252E+01 3.2750E+01
" 9.3086&+ 00 1.4453E+01 1.8814E+01 H © 1.4096E+01 2.3071E+01 2.8908E +01
A - 2.T614E+00 3.1865E+00 3.4801E+00 A ©3,1151E+00 3.7259E+00 4,0804E¢00
s 1.2266E+00 1.2458£+0C 1.2807E+00 S 1.2963E+00 1. 3320E+00 1.3746E +00
T 7 1.0024E+00 ©- 1.0242E+00 1,0579€ +00 z 1.0279€+00 1.1019E+00 1.161 €400
GAME ‘9.1387E-01 8.6718E-01 8.5861E-01 GAME ' 8,5858E-01 ° 8.5776€E-01 8,6650E-01
u 5.2363E+00 L.81TUE+00 1.6368E+00 u 6. 7558E+00 1.8883E+00 - 1,7615€+00
SPECIES  —=-—-mecoee- MOLE FRACTIONS -===-=ceee—- SPECIES  —-=eem—c—cw- MOLE FRACTJONS =-<—ec-eee—-
E~ 2.8761E-i5 - 4.0278€-11 1.4419E-09 E- 2.4719€-11 1.1895E-08 - 9.7419E-08
H S - 4.8114E-03 4.7307€-02 1.0942€E-01 H 5.4306E-02 1.84SCE-0L 2.7846E-01
He - T 2.0224E-15 2.9209E-11 1.0883E-09 He 1.9504€-11 - 9.4933E-09 8.0944E-08
He 3.9543€-01 8.55C¢E-02 7.9605€-01 H2 d.4841E-01 T.2434E-01 6.3546E-0%
H- B 2.3984E-17 "7 T 2.5537€-12 . 1.7551E-10 H- T 8.6369E-13" 1.8159E-09 2.1391E-08
H2+ . d.TTTIE-16 1.3623€-11 5.2905E-10 H2+- 6.0779€E-12 4,21726-09 3.7866E=08
HE © " 9.9759€-02 - 9.7635E-02 9.4529E-02 : hE . 9.7285€-02 9.0755€-02 8.60TTE-02
HEe 2.7701£-35 1. 7684E-26 . 4.5819E-23 HE+ : 1.8421E-27 4.9407€-21 - 6.9210E-19
HE++ 7. 0. 2.7783E-80 HE#+ 0. 5.1184E-74 1.8246E<67
PlL = 5.,00E+0% N/5Q-My . US1 = 9.00E+03 M/SEC Pl = 5.00E¢04 N/SQ-Ms USL = 1,10E+04 M/SEC.
XH2 = .9¢C . XHE = L10 XH2 = .90 XHE = .10 :
MCVING SHOCK STANDING SHOCK REFLECTED SHOCK - MOVING SHOCK STANDING SFOCK REFLECTED SHOCK .

[ 6.1372k+01 2.7946E402 . 4,6586E+02 P 9.3894E+01 5.3332E402 8.3369E+02 ’
T © 9,7576E+00 1.3117€+01 1.4960E 01 T . 1.2070€+01" 1.6211E+01 1.8192E+01
"RHO 6.2225E400 2.0157€+01 2,82456+01 RHO 7.3861E+00 2.8437E¢CL 3,7251€+01
H 1.1564€¢01 1. 8478E+01 2.3524E+01 M- 1.6901E+01 . 2.8197E401 T 3,499 401
A 2.945TE+00 T 3.4472€¢00 3.7653E +00 A 3,2856E+00 4.0255€+00 4,431 TE+00
‘s 1. 2614E+00 . 1.288LE+00 1.3268E400 s 1.3321 €400 1.3774E400 1.4243€+00
Z - - 1.0108£¢00 - 1,056SE+00 1.1040E+00 I3 1.0532E+00 © 1:1569E+00 1.2302€E+00
GAME 8.7980E~01 8.5708€-01 8.5957E-01 GAME 8.4918E-01 8.6404E-01 8. 7754E-01
v 5.9852E+00 1.8460€+00 1.691 7€ 400 V] 7.5350E+0C 1.9539E +00 1.8609€+00
SPECIES  =—==-—~-—me=e MOLE FRACTIONS ~====-——c=me SPECIES  ~=———-==—w=- MOLE FRACTIONS --——-o—e—eee

E- 7.5231E-13 - 1.1155€-09 1.5292€-08 3 2.8600E-10 7.3762E~08 4.5914E-07
[ o 2.1326E~02 1.0776€E-C1 1.8841E-01 H .- 1.0106E-01 2.7124€-01 3.7431€-01
he . 5.T11SE-13 8.549SE~10 1.2153E-08 He 2.3246E-10 6.1287€~08 3.9728E-07.
HZ N 8.79745-01 T.9763E-01 7.2101€-01 H2 . - 8.0199E-01 . 6.42326~01 . 5.4441E-01
H=> 1.5753E-14 1.1921E-10 2.6185€E-09 He 1.4304E~11 1.4567E-08 1.2063E-07
n2e - 1.56926~13 3.837CE-10 5.75T3E-09 Hz+ 6.7844E-11 - 2.7042E-08 . 1.8249E-07
HE 9.8934E-02 - 9.4612E-02 9.0579E-02 HE 9,696 TE-02 8.6438E~02 8.1285€-02
HE¢ - . 1.424CF-20 2.4999€-23 1.0670€-20 HE® . 4.17126-25 3.18206-19 2.4578E-17

. HE#s 3. 5.16C3E-83 1.3207€~-73 HE ¢+ 4.7475E-89 6.3107E-68 9.7259E~62
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Pl = S OOE'D# N/SQ’Hv

XHZ‘ <90

'

1.1286E+02
*1.3038E¢01

“1.9975E401
A "3,4611iE4 00
i§ Tt 1~ -1.3690E+00
: P. +1,0855E+00
8.464TE-01
8.3173E+00

1.5751E-01
1.4882E-09
7.5036€E-01

4.15186~-10

2.28396-23
2.1153€-82

Pl = 5 03600# N/SO'H'

XH2 = L9C"

S:1433647E402
T .1.3939E+01
. .84 5207 +Q0
2.33128405
3.6634E4C0 -
1. 40T2E+00

7 A S

(GAME -1 . 8.474SE-0l
u' 9.09168E+00
SPECIES

1.73626-09
2.2025E-01

d.8987€-02
6.1846E-22

1.1561E-10"

‘1.1234E¢CN -

1.6096E-78-

L

i.7878E-09"

7.2124E-02 -

6.5798E~09 -’
8.9976€-01 ¢ - -
6.0677E-10 /-
1.7632E-09 -

T.9748E€00° |

" 7.7858€%08 ¢ °

XHE = .10

7.0052E+02
1.7732€+01
3.2360E+01"
3.3830€+Cl
4.36489E+00
1.4241E¢00

‘1.2205€400-
8.7384€-01 "

2.0548E+00

~e=um—-m-==- MOLE FRACTIONS

© 3.2884€-07

3.6139E-01

* 2.8351E-07

" 5.5668E-01

1.2318€-07
8.1921€-02
1.0162€-17
2.7024E-62

XHE = .10

CVING SHOCK S'ANDING SFOCK

8.9248E+02

" 1.9290E+01

-3.5825E+01

3,9943E401 -

T 4.6993E400
© 1.4T1BE+00
1.2914E+00 -

8.8642€-01
2.1664E+00

mmmemmmmewe—~ MOLE FKACTIONS

1.17€7€-086
4.5135E~01
1.0483E-06
. 4 7122€-01

13.1476E-07:
© h.4322E-0T

7.7433€-02

1.525EE-1¢

-1e5431E-57

TABLE I.

US1 = 1.20E+0% M/SEC

MDVI“G SHOCK 'STANDING SFOCK REFLECVED SHOCK

1.079SE+03
1.9941E¢01
‘4+1382E+01
4.1771E+01
4,826 3E +00
1.47556+00
1.3083E+00
8.9214£-01
1.5843E+00

1.7723E-06
©.T124E-01
1.5898E-06
4.5232€-01
5.26458E=07
7.0710€-07
7.6438E-02
S.7161E-16
3.6662E-56

DUSL = 1.30E¢046 M/SEC *

REFLECTED SHOCK
1.3639E+03
2,1835€+01

© - 4.4804E+01
© 4eS225E+01
5+ 2646E +00
- S278E+0C

‘1.3941E+00

9.1045€-01

2.1349E +00

5.9859E-06
5.6540E-01
5.5366E-06
3.6285€-QL
1.8859€E-06
2.3352E-C6
7.1729€-02
9.9459€-15
4.2622€-51

- Continued

XHe

E~-
H

‘e

h2
o
H2+
HE |
HEe
HE++

Pl = 5,J0E+0& N/SU-M,

XH2

&

..€ ngun PID®~NT
x R
m

=

SPECIES

“P1 o= 5. 085006 N/SQ-M,

MOVING SHOCK  STANDING SKOCK

1.5573£+02
1.4801E+01
9.0125E+00
2.6915€401
3.8340E+00
1.4465E+00
1.1674E+00
8.5072€-01
9.8614E400

XHE = .10

1.1056E403
2.0922E+01
. 3.8617E+C1
| 4.6523E401
5.0810E+00
. "1.5200E+00-
1.3684E+00
9.0174E-01
2.3071E+00

US1 = 1.40E¢04 M/SEC

‘REFLECTED SHOCK

1.6870E+03
2.3971E+0L.
4. 7351E+01
5.7407E+01
SeT6TO0E+00
1.5808E+00
1.4863E+00
9.3348£-01
2.3174E+00

—~e———e—s<o- MOLE FRACTIONS —-—e===—-=m=

2. 61965 08
2.8681E-01

2.2712-08

6.2753E-01
2.3787E-09
5.8609€-09
8.5660E~-02
9.3206€-21
. 6.4213E-74

9

SPECIES

i-
k.
He
h2
W
HZ+
hE
HE+
HE++

MOVING SHOCK

3.6541E-06
5.3838€-01
3.34%8E-06

. 3.8853E-01
1.0677€-06
1.3520€-06
7.3080E-02
2. 7669E-15
3.7662E-53

1.8791E-05
6+5436E-01
1.7815€E-0S
2.7831€E-01
5.9613E-06
6.9369E-06
6.T279€~-02
1.4681E~13
1.0782E~46

USL = L.SOE+C& M/SEC

XHE = .10

STANDING S+CCK

REFLECTED SHOCK

1. 7962€+02 1.3364E+03 2.0485€+03
. 1.5646E+01 2.2678E+01 2.6497E+01
9.4415E+00 4. 066 7€+01 4. 8866E¢01
3.0782E+01 5.3556E+01 6.6391E+01
©oN346E+00 5.50C4E+00 6.3537€E+00
1.4868E+00 1.5683E¢00 1.6341€+00
1.2160E+00 l.4498E+00 1.5821E+00
8.5560E-01 ' 9.2020€-01 9.£298E-01
1.0625€+01 2.4T42E+400 2.,5436E+00
------- ~= MOLE FRACTIONS --——w-=r———e—
7.5100E~08 1.0317e-05 5.7814E-05
3.5523€E-01 6.2042E-01 T7.3568E-01
6.6286E-08 9.685%E-06 5.5022E-05
5.6253€-01 3.1054€-01 2.0096E-0L
1.6286E-09 3.025%E-06 1.7362€-05
l.6443E-08 3.65706-06 1.9354E-05
d.2239€-02 6.8977€E~-02 6.3206E-02
9.6554E-20 3. 1475E-14 2.0857€E-12
9,82647€E-7C 3.4674E-4S 2.4007E-42




Pl =
XH2 =

N_Mb:ﬁ—‘“

GAME

SPECIES

E~-
H
He
H2
H-
H2+.
hE
HE+
HE #+

Pl =
XH2 =

HO

NADIX-D

GAME

SPECIES

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

.9

.9 CXHE =. .10
MOVING SHOCK
243215€+02 , 1.8296€403 _
1.7346E+0L 2.6853E+01
1.0092E +01 44 2145E+01
3.9306E+01 6.8896E+01
4.4T19E+00 6.4897E+00
1.5702E+00 1.6636E400
1.3262E+00 1.6166E+00
8.6931E-01 9.7016E-01
1.21326+01 2.9091E+00
~=—mm=—=-=== MOLE FRACTIONS
9.5238E-07 7.205CE-0S
4.9195E-01 7.6261E-01
4.1262E-07 6.9924E~05
4.32656-01 1.7535€-01
5.2967E-08 .1.9103E-05
9.2724E-08 2.1268E-05
7.5603E-02 6.1858E-02
5.8095E-18 3,0539E-12
1.5613E-63 9.5927E~42

5.00E¢04 N/SU-M,

MOVING SHOCK
2.0515€+02

i.

6489E+01

$.8035€+00
3.4914E+01
40.2467c+00

1.

5281 £+00

1.2690E+00
8.6182E-0L
1.1384E+01

1.9245€-07
442402€-01

1.7278€-07 "

4,971 8E-01
2.12647€-08
4.0912€-08
7.8799£-02
3.32676-19
1.2279¢-66

5.,00E+04 N/SQ-M,

TABLE I.

USL = 1.60E¢04 M/SEC

XHE

STANDING SHOCK

1.5807E+03

"2.4628E+01

4.185CE+C]
6.1335E+01
5.967CE+00
1.61€4E+00
1.5337E+00,
9.4267€~01
2.6T27E+00

2.T621E~05
6.9584E-01
2.6424E-05
2.3888E-01
T.90C4E-0O6

" 9.0967E~06

6.5203E-02
3.1826E-13
1.9097E-45

REFLECTED SHOCK
2.4489E+03
2.9673E+01
4.9233E+01
7.6284E¢+01
T.0560E¢00
1.6871E+00
1.6T63E+00
1.000%€+00
2.8260E+00

—e-—— MDLE FRACTIONS —=-—m———m—-

1.8347E-04
8.0631E-01
1.7914E-04
1.3357E-01
4.8369E-05
5.2707€~05
5.9655E-02
3.2070E-11
6.2069E~-38

USL = 1.70E+04 M/SEC

STANDING SKFOCK REFLECTED SHOCK

2.8872E+03
3.3881E+01
4. 8431E401
8.T7246E+01
7.8873E+00
1.7388E+400
1.7595E +00
1.C435E+00
3.1969€+00

6.1860E-04
8.6134E-01
6.0620E-04
8.0326€E-02
1.3055E-04
1.42S5E-04
5.6834E-02
5.7225E~10
2.4225€-33

-COnﬂnyed

\

Pyt 50 kN/ m2

XH2 =

-

_RHO

13

_GAME

SPECIES
e

He

Pi = 5,00E¢04 N/SQ-M,

90

ust « 3, 805004 M/SEC

XHE = .10

MGV[NG SHOCK STANDING SPOCK REFLECTED, SHOCK

2.6069E+02°
1.8233E+01°
1.0308E+01
4.3962E+01

. 4.TL27E+00

1.6129E+00°
1.3871€400
8.7819€-01 .
1.2873E+01

~~=me-==te—— MOLE FRACTIONS ———--

1.0040E-06
5.581 0E-01
9.2%42E~07
3.6981E~-01

© 1.2188E~07 .-

1.9644E-07
7.2095€E-02
3.601 3E~-17
4.0023E~61 -

Pl = 5.00E¢04 N/SQ-M,

XH2 =

SPECIES

[
H- -

He

H2 -

H-

.uzo -
HE

HE+ -
HE++

09

2.9085£¢02
1.9172€+01
1.0455E+01
4.8883E+01
4.9726E+00
1.6559E+00 -
1.,4511E¢00 -
8.8879E-01
1.3612E401- °

2.151 8E-06
6.2171E-01
2.0199€E-06 .
3.0937e~0L."
2.64T7E-017.
3.9668E-07.7 -
6.8914E-02
2.1184E-16
8.8109E~-58 -

. 2. 0770E+03
2.9500€+01.
4.1550€+01
7.7127€+01
T7.0825€+00
1. TO94E+00
1.6943€¢00
1.0035€+00
3.1978E+00 -

1.8901€~-04
8.1910E-01 .
1.8494E-04
1.2142€-01
4.3820E-05
4.7896E-0%
5.9014€-02
_2.9588E-11
3.9413E-38

3.3612E403
3.9500€+01
4.6T05E+01
9.9314E4+01
8.7553E+00
1.788TE+00
1.8220E+00
1.0651E+00
3.6430E¢00

2.13856-03
8.9559E-01
2.0905€-03

©.4586E~02
3,2940E-04

3.7739€-04
5.4886E-02
1.09156-08
1.1562€-28

ey

usi = 1. 905006 N/SEC

XHE =. .10

2.3191E+03
3.2759E+01
4.0181E+0L
- B.5T734E+01
7.7468€400
1.7532E400
1. 76196400
1.0398E+00
- 3,5368E+00

MOLE FRACTIONS

5.0718E~04
. 8.6325€-01
%.9820E~04
. T.87886-02
9.65356-05

- La0552€E-04 -

'5.6T57€E-02

* 3,0488E-10

2.1205€E-34

MOV ING SHOCK STANDING ShCCK REFLECTED SHOCK

.3, 8565E+403
4.5883E +01
4451536401
112216402
9.4072£+00
1.8339E+00
1.8615€ 400 .
1.0361E+00
4.0993E +00

6.1276€-03
9.0667€~-01
5.9623€-03
2.5992€-02
6.7949E-04
+ Ba4AGSE=04
5.3721€-02
1.3464E-07
1.03826-24

159



RhJ 700, i.0523Ee0L
H T 5.4062E401
A 5.2558E+00
H “1.6992E+00
z. .* L.51TS5€+00
GAME' ', 5.0164E-01"
U T t1.4338E600
SPECIES ~ ===me==ege-=
e- . 4.5270E~-06
R 5.8204€<01
be, 4.3044E-06
H2 ' | 7. 2.5206E-01
B="""1 ] 5.5L49E-07
7.76128-07
5.5698E-02
1.2037e215
' 8.9680E-55

160

5.00c+04 N/SQ-M,

<90

MOV ING SHOCK
3.2239E402.
*2.0189E+ 01

5.Q0E +04 . N/SU-M,

90

. -MOV.ING SHOCK
3.'5529E+¢02

J'2.1321E+01

1.0511E+01

. 5.9500E+01

5.5694E+0C
. 7423E+00
.5853E+00
L T9.1768E-01,

[.5053E¢01

. 9.5352E-06&
" 7.3840E-01 °
. 9.172BE-06
1.9850E-01
1.1204E~-0¢"
~ 1.482BE-06
. 6.3079E-02
Tl 6.9028E-15"
3.6385E~52

us1
XHE

[

STANDING SKOCK
* 2.5399€+03

3,6692E401" .

3.8175¢8+01
9.4585E+01
8.4200E+00
1. 7944E+00°
.1.8133€+00
1.065€E+00
3.9485€£4C0

MOLE FRACTIONS

1.3427€E-03

8.5283E-C)

1.3151€-03
4. 8941€-02
1.9822€~06
.2.2181E-Cé
5.514BE-02
3.04726-C9
9.6236E-31

.ysl

XHE = .10

STANDING SHOCK
2.74326+03 .
4,1186E+01
3,6U24E+01
1.0372E+G2
8.9969E+00
1.8325E400
1.8485E+00
1.063CE+00
4.3854E+00"

MOLE FRACTIONS

3.2929€-03 .
9.0811E-01
3.2254E-C3
3,0488E-02
3,6675E-04
4.3029E-04

" 5.40€EE-02
2.5469E-08

. 2.10758-27

TABLE 1. - Continued

2.00E+04 M/SEC

REFLECTED SHOCK
 4.3348E+03
S.1826E+01
©.4278E+01
1.2519E+02
9.8225E400

" 1.8737E+00
1.8890€ +00
9.8552E-01
4.459TE+00

1.2949E-02
9.0168E-01

i 1.2553€-02

1.7290E-02
1.0966E-03
1.4920€-03
5.2938€-02
8.1544E-07
6.8810E-22

2.10E+04 M/SEC

REFLECTED SHOCK
" 4.TB47E+03
5.€986E +01
4.3890E+Q1
1.3824E+02
1.0137€+01
1.51326+00
1.S130E¢00
9.4256E-01
4.7367E+00

2.1761€-02
8.8848E~01
2.1043€-02
1.2744E-02
1.4923€-03
2.2072€E-03
5.2270E~02
2.898LE-06
6.6015€~20

2
py =50 KN/ m
Pl = 5.005¢Cé N/SU-M,
XH2 = ,L,90
MOVING SHOCK
P 3.8945E+02
T 2.2628E+01
RHO 1.0412E+01
H 6.5193E+¢01
A 5.9247€+00
S - 1.7850E+00
4 1.6530E+00
GAME ‘9. 3849E-01
Y] 1.5754€+01
SPECIES
E- 2.0596E-05
H 7.8999E-01
ne 2.0021E-05
H2 1.49476-01
H=- 2.2600E-06
H2¢ 2.8347€-06
HE 6.0497€-02
HE+ _ 4.29T1E-14
HE ++ 6+2480E~-49
PL = 5.00E+04 N/Su-M,
XH2 = .90
HOVING SHOCK
4 4.2662E402
T 2.4200E+0L.
RHO 1.,0214€E+0i1
H 7.1133E+01
A - 643386E+00
S 1.8268E+00
z - 1.7LT9E+00
GAME 9.6641E-0L
V] 1.6434E+C!
SPECIES  ——==w=om—oee
€= . 4.6731c-35
k. 8.356 TE-01
he 4.5833E-05
H2 1.0602E-01
H- . 4.5999€E-06
H2e 3.49TTE-06
HE - 5.8209e-02
KEe 3.0290E-13
HE+¢ de6440E-46

US1 = 2.20E+04 M/SEC.

XHE = .10 -

2.9321E+03
"4.5861E¢01
-3.4112E4C1
1.1322E+02
9.4206E+00
.1.8689E¢00
. 1.8742E+00
1.0325€+00
4. 7976E+00

......... — MOLE FRACTIONS

7.0012€-03
9.1144€-01
6.8525E-03
2.0013E-02
5.9429E-04
T.4284E~04
5.33556-02
1.5219€-07
1.3220E-24

STANDING SHOCK REFLECTED SHOCK

S.19146E+03
6.16434E+01
4.3645E+01
1.5133E+02
1.0413E+01
1.9449E+00
1.9362E+00
9.1155€-01
4.9391E+00

3.1608€-02
8.7151E-01
3.0521€-02
9.9881€-03
1.8240E-03
2.9040E-03
5.1639E-02
7.3372E-06
1.8550€E-18

USL = 2.30E+C& M/SEC

TXHE = .10

STANDING ShCCK
3.1028E+03
5.0291E+01
3.2556E+01
1.2307E402
9. 7288E«00
1.9020€E+00

1.895CE+00

9.9318€-01
5.1555E+30

REFLECTED SHOCK
5.53256+03
6.5289E+01
4.3252E+C1
1.6433E402
1.0668E+01
1.ST84E+00
1.9592€+00
8.89706-01
S.0763E+00

MOLE FRACTIONS ~———=w———=e-

1.2613€-02
9.0618E-01
1.23276-02
- 1.4134E-02

8.438¢E-04

1.1289€-03
5.271CE-02
6.1755€E-07
2.0105€-22

4.1832E-02
8.5305E-01
4.0369E-02
8.1027€-03
2.0769E-03
3.5255€-03
5.1027€-02
1.4925E-05
2.3486E-17




TABLE'1. - Contiriued

PL = 5.CCE+04 N/Su-Ms+ USL = 2.4CE+C4 M/SEC
XH2 = .90 XHE = .10 .
MOVING SHOCK STANDING SHCCK' REFLECTED SHOCK
[ T 4,6083E32 -, 3.2597E+02 5. 7991€E+03
T 2.61795+40L ' " 5.446SE+0L 6.,8725E+01
RHO 3.9087€+09 T3,1243E4C1 4.2566E¢Q1
H 7.7322E+01 “14334CE+02 1.7744E402
A 6.83306+00 '9.992CE+C0 1.0911E+01
S 1.8673E+00 1.9369€+00  2.0116E+00
z 1.7765E400 191556400 1.9824E+00
GAME 1.0039E+00 _  '9.5692€-01 8.7382E-01
u -’ 1.7095E+01 5.4162E+00 5.1804E+00
SPECIES  ——=—==—=—o ~~ MOLE FRACTIONS ===mso=——e--
[ 1.1465E-04 2.9145€-02 5.22 80E=02
[ 8.73875-01 " 8.9482E-01 8.33864E-01
e L 1.1324E-04% 1.96726~02 5.0656E~02
H2 6.9595E=02 © 1.0500E-02 6.6766E-03
h- 9.61086-06" """ 1, CYCEE-03 2.2548E-03
2+ 1.1023E-05" | 1.5619E-03 4.0521E-03
3 5.6289€E-02 5.22C4E=02 5.0418E~02
HE+ 2.6J59€-12" 1.89€1E-06" 2.6490E-05
HE ¢4 202987562 ‘141127E-20 " °° 1.8127E~16
PL = S.COE+04 N/SQ-My -USL = 2,50E+C4 M/SEC
XH2 = .98 . XHE = .10
- . UMUVEING SHOLK® STANDING SFCCK REFLECTED SHOCK
P T 4,9748E402 3.3827E¢03 " 5.5663E+03
T . 2.8731E+0i" 7', 5.8179E+01 T 1829E401
RHO © 6.4935E+00 . 3.0025E¢01 4.1403E+01
T 8.3738E401 ~ "1.44023E402 " 1.904TE+02
A 7.41178+00 1.023GE+01" 7 1.1146€+01
s 1.9056L+00 139T02E+00 ° ™+ ' 2.0454E+00
z 1.8239E+0C 1.9363E+00 2.0062E+00
GAME 1.9483E400 9.2897€-01 8.6211E-01
U 1. 77196400~ 5.5955E+00 5.2601E +00
SPECIES = ============ MULE FRACTIONS =--===eeee-e
€- ©3.0674E-C4 2.88E1E-C2 6.2934E~02
W . 9.0252E-01 8.7984E-01 8.1409€-~01
He 3,0423E~04 2.816LE-C2 6.0787E~02
K2 4.1998E-02 8.1550E-03 - 5.5191€~02
M- 2.0586E-05 1.3000E~C3 " 2.3588E~03
M2+ 2.2940E-05 1.9806E-G3 4.4620E~03
HE T 5.4827€-02 "5:1641E~02 - 4.9802E~02
HE+ 2.T9176-0i, 445242E~06" - 4.2866E~05
HEse © ie32T4E-38 2.4683E-1$ 9.9281E~16

.US1 = 2.60E+04 M/SEC

XHE = .10

3.4771€+03
6.1523E+01
2.8869€+01
1.5496E+02
1.0458E+01
2.0034E+00
1.9580E+00
9.0792€-01
5.7125€E+00

STANDING SFOCK REFLECTED SHOCK

6.0552E+03
T.4650E401
3.6947E+0L
2.0351E+02
1.1374E+01
. 2.0791E+00
2. 03056+00
‘8.5339E-01
$.3236E+00

MOLE FRACTIONS ==—m=mmammms’

3.8507€-02
8.6247€-01
3.7600€~-02
6.5168€-03
1.4664€-03
"2+ 3644E~03
" '5.1063E-02
9.1250E~-06
2.9792€~18

7.3627E-02
7.9418E~01
7.1206E-02
4.5767E-03,
2.4020€-03
4,7582E-03
4.9183€-02
6.4669E-05
4.2008€-15

UST = 2.70E+04 M/SEC

XHE = L10

HOVING SHOCK' STANDING SHOCK REFLECTED SHOCK

. . 2
p,'= 50 kN/ m
1
PL = 5.0CE+04 N/SA-M,
XHZ = .99
MOVING SHOCK
P 5.3465E+02
L 3.1941€+01
RHO 9.0143E+00
H 9.0350E+01
A '8.0123E+00
S 1.9413E+00
z 1.8569E+00
GAME 1.0824E+00
u 1.8314E+01
SPECIES  ——=—=--—m—=-
E- . 4.5498E-04
W 9.2035E-01
H+ . 8.5039E-04 .
H2 2.4003E-02
[ " 4.3588E-05
H2¢ ~ 4.8176E-05
HE. 5.3852€-02
FE+ 3.3234£-10
HE++ 1.1024E-34
Pl = 5.)0E+04 N/SU-M,
XH2 = .9C
[4 T 5,7270€+402
T 3,5638E+01
RHO 8.55TTE+00
H .- 9.7257E¢ 0
A 8.5190E¢00
S 1.9742E+00
i . 1.3778E+00
GAME 1.0845E+00
V] 1.,8892E+01
SPECIES  ===-e==mco-—--
[ 2.2343E-03
H 9.2816E-01
He 2.2237e-03
H2 1.3953E-02"
H- < 8.5137E-05 .
H2¢ . 9.5698E-05
HE 543253€-02
HE+ ° 3,3876E-09
HE ¢+ 4.8802€-31

3.5734E+03
644616E+CL
2.7921E¢01
1.6628E+02
1.0684E+01
2,03556+00
1.9807E+00
. B.9187€-01
"S.TT3¢E+00

MOLE FRACTIONS

4.8761E~-02
"8.434SE-01
4.7627E-02
Se3211E-03
1.5980€E-03
2.7148E-03
5.0472€-02
L. 641$E-05
2.3920€-17

6.1244E 403
7.7287€+01
3.8560E¢01

. 2.1675E+02
. 1.1596E¢01
2.11206+00
"2.0550€ +00

. 824667E-0Y
5.3793E+00

8.4239E~02
7.7432E-08
' 8.15719E~02
3.8214E-03
2.4079E< 03
4.9756E-03
4.8568E-02
9.2796E-0%
1.4860E-14
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Pl = 5.J0E+04 N/5Q-M,

XH2 = .90
MOVING SHOCK
Pt ~6.1228E+02
T 3.9469E ¢ 01
RHY 8.1966E+00
W 1.0436E¢02
A 8.8882E+00
S 2.0044E+00
z 1.8926E¢00
LAME 1.J576E+00
v 1.9479E+01
SPCCIES  —=eovocome--
€~ 5.0247€-03
" 9.2807€-01
e 5.0004€-03
H2 . 3.7550£-03
h 1l.4646E-04
H2+ L.7076&-04
hE 3.2837E-02
HE+ - 2.4051E-08
HE++ 5.6556E-8
Pl = 5.00E+04 N/SQ-M,
XH2 = .SC
TP MUV ING SHOCK
3 6.5396E+02
T 4.3148E40!
RHU 7.9509& +00
H 1.1181E+02
a 9.1630E+0V
s 2.U326E+00
l 1.9062€+00
GAME 1.0208E+00
u 2.2090€+01
SPECIES  ~==——===v——m
E~ 9.5587€~03
L 9.2196€-01
he ¥.5094E-03
2. 0.01528-73
h~ . 2.2206E-04
H2e 2.7126E=T%
HE 5.2459E-02
hEe 1.1453E-07
hE+e 1.5606£-25

162

TABLE I. - Continued

US1l = 2,80E+04 M/SEC

XHE = .10

STANDING SHOCK
3.6942E403-
6. 7551€¢C1
2.7288€+01
1.780£E+02
1.0910€+01
2. 06 TeE+QN
2.0041E+00
8.793C¢-01
5.3358E+00

MOLE FRACTIONS

5.94C8€E~02
8.2347¢-01"
5.8043€-02
4043C4E-C3
1.7044E-023
3.0414E-0C3
4+9871E~-02
2.7266E-05
1.4%02€-16

REFLECTED SHOCK
6.2401E4+02
7.9985F +01
3, T494E +01
2.3050€+02
1.1830€+01
2.1459E+00
2.CB808E+00
8.4089E-01
$.4357 +0C

9.5231€E-02
7.5362E-01
9.2333E-02
3.1950€-03
2.3966E-03

5.1632€-03:

4+7928E-02
1.3085E-04
4.9629€-14

US1l = 2.50E+C4 M/SEC

XHE = L1¢

STANUVING SKOCKR
3.8018E403
1.0452E+C1
2.7022€+0L
1.9048E¢02
1.1144E+D1
2.0982E+Q0
2.0285E+00
8, 685¢6E-01
5.894LE+402

MULE FRACTIONS

7.044¢€€-02
3.0252€~G1
4.8827€E-02
J.7430€-03
. 1.7957€-03
-34360CSE-03
4. 9255E-02
4%+3059€-05
T.3984E-16

REFLECTED SHOCK
6.4267E+03
8.2724E+01
3,6935€401

. 244503E+402
1.2069E ¢01
2.1766E+00
2.1064E +00
8.3537€-01
5.5C00E+00

1.0611€-01
7.3304E-01
1.0257€-01
2.6954E-03
2.3789€-03
S5.3367€~-023
4.7289E-02
1.8)54E-04
1.5645E-13

py =50 KNI e

Pl = 5.,00E+06 N/SQ-M,

xK2 =

p
T
KHO
H
A
S

z
GAME
v

SPECIES

€~
[}
He
H2
H=-
H2 ¢
HE
334
(L1344

PiL = 5
Xp2 =

SPECIES

E-
L]
he
n2
He
He ¢
kE
HE+
Hiee

90

MOVING SHOCK
6.9T93E+02
4.0547c+01
7.8054E+00

“le1951€+02
9.3946E¢00
2.0593E+00
1.9210€+90
$+8700E~-01
2.0728E+01

1.5779¢e-02
9.1132e-01
1.5092E~02
bLoQb24E-3
3.0421€E~24
3.9040e-04
5.2056E-02
3.8995e~-07

USl = 3.00E+04 M/SEC

XHE = .10

T

STANDING SHCCK

REFLECTED SHOCK

. 4. 0799€E+03 . 6.T16TE+Q3
7432758401 8.5572E+01
2.7123€E+01 3.€802E+01
2.036Q€+02 . 2+6038E+02
1, 1377401 1.2318E+01
2.1274E+00 2.2078E+00
2.0528€E¢CO 241328E+00
8.6047€-01 8.3136E-01
5.9524€400 5.5675E+00
--------- == MULE FRACTIONS —-—===-==-a
8.1343¢-02 1.1695€-01
7.81 7CE-Q1 T7.1247E-01
7.94683E-02 1.1356E-01
. 3.2172E-03 2.2833€-03
. 1.8733€-03 2.3551€-03
3.66€8E-C3 5.4979E-03
%.8648E-02 4.6640€E-02
£.462SE-05 2.4580E-04
3.1728E-15 4.6697E-13

1.2882e-23

+J0E+06 N/SQ-M,
«90

US1 = 2,20E406 M/SEC

XHE = L10

MUVING SMOCK STANDING SHOCK REFLECTED SHOCK

T.9269€+02 4.6459E+0)
5.250. €401 7.9036E+0)
1.7156E+0) 2.7940E+01
1.3579E+02 2.3181E¢C2
5. 82L0E+ 07" L. 1866E+QL
2,1098E+0) 2.185ZE+CO
1.95585+G0 2.1035€+00
9.3929€-01 8.4678€E-Cl
2.2075c+01 6.0918€E+00
s——=--=w——== MULE FRACTIONS
3.2060E-02 1.0356E-01
‘3. d096E 01 7.3911E-01
3.1866E-02 1.C116€-01
2.8644E£+-03 2.4062€-02
4.6592€-04 1.9639€-03
6.57252-0% 44 2455E-C3
5.1127€-02 4.7356E-02
2.2757€=-06 1.3462E~0¢
7.3947e-21 4.4637E-14

T.4964E+03
9.1664E¢01
3.7401€+01
2.5371E+02
1.28408E+01
2.2687E+00
2.1866E+00
8.23606-01
$.731L9E+00

1.3845E-01
6.7162€6-01
1.3454€-01
1.6343E-03
2.26807€E-03
5.7469E-03
4.52926-02
4.4182E-04
3.8493E~12



Pl = 5.J)0E¢Q4 N/SQ-My

XH2 =

HO

NAPIX =T

GAME

SPECIES

E~

H
He
2
H-
F2¢
HE
HE®+
HE++¢

PL = 5.GCE¢Cs N/Syu-M,

KH2 =

SPECIES

E-
Ho.
He .
H2 ..
L4

h2+

HE

HEe
HEes

«96G

MUV ING SHUCK
8.9595E¢02
5.7600€+01
7. 7902t +00
1.5321E+0,
1.2235€+01
2.1581E¢02
1.9967t+00
9,:091&-01
2. 3486E+01L

5.1440€-0¢
8.4377E~01
5.1107€-C2
2.0652E-03
0.0671E-04

" 9.31605-04" "
5.0074E-02  °
7.6960E-06

6.C287€-19

.90

MOVING SHOCK

TABLE .

US1 = 3.40E+¢04 M/SEC

XHE = . .10

STANDING SFOCK
5.3630E+03
8.4912E+01

| 2.9293E+0L
‘. 2.6259€402
© 1.2375E+01
2,2418€400

"2.1561E+00

8.3652E~C1

6.2284E+09

MOLE FRACTIONS

1.2531€<01
6.9739E-01
1.2236€-C1

1.8063E-03.

2.0281E-03
© 4.T16LE-03
" 4.6124E-02
2.5554E-04
©.5851E-13

REFLECTED SHUCK
8.5105€E+03
9.823356+01
3.8602E+01
3.2030E¢02
1.3424E +01
2,3289% +00
2.26420E+00
8.1743E-01
5.5318E+00

1.5952€~01
6.3166E-0L
1.5509€~01
1.1652€~03
2.1650€~03
5.8325E~C3
4.3839E~02
7.6393E~04
2.8764E~11

USL = 3,60E+04 n/SEC

qu = .10 .

f

SIANDING_SEOCK

3.742€6E-12

REFLECTED SHOCK
9. 7160E +03
1.0570€¢02
3,8979£+01
3.7022€%02
1, 40556401
2.3688E400
2.2993€+400
8,1283E-01
6.1726E +00

1.8J014E~01
5.9269E~01
1.7518E~01
T.7349E~04
2.0197€~03
5.7062€E~03
4,2223E~02
1.2692E~03
1.9703E~10

- 1.0070&+03 6.1917E+03
6.2139E+01 9.0974E+0L
7.93666+00 " 3,3807E+¢C1
1.71758¢02 | 2.9558E402
1.0645E¢01 " 1.29C1E+01
2.2055%+00 2.2979E+00

| 2.0419E+00 2.2C93E+C0
8.93C6E-01 8.208682E-01
2.4934E401 6.4152E400

—mmmes—cec—c MOLE FRACTIONS ~————=emea-n
7.22898-02 1,4637€~-C1
. 8.0347E-01 . . €.5T11E-01
P.1788E=92, ©°  1.428BE-01
1.57718-02; . 1.3410€-03
7.196%E~06 . 2.0036€-03
1.19256-03 5,03176-03
4.89546-y2" 4,48C8E-02
1.9234E-05 - . 4.5508E-C4
146629€-17"

HE+s

ust = 3.€8EOCQ'H/SEC

XHE =

STANDING SHOCK
7.1201€+03
9.7342€+01
3,2316£+01
3,3068€402
1.3461€401
2.3531E+€0
2,2634E400
8.2316£-01
6.63C4E+CO

REFLECTED SHOCK
1.1089€+04 -
1.1392E+02
4.1267€E+01
4.1281E+02

1. 4153500X
2.4484E400
2.3387E+00
8.1003€-01
_6-65965000

MOLE FRACTIONS ----47---;--

.66695 =01
6.1839€-01
1.62¢6E-01

9.6854E-06"

1.9234E~03
5.1571E-03
4.34)26-02
7.6873E-06
2.5958€-11

- 240035€6-01
+5:5467€-01
159484€6-01
. 4.9042E-06
1.8704E-03
$53722€-03
4.0385€-02
2.0110€-03
1,2480€~09

US1 = 4,00E+0é NISEC

XHE = .10

MOV ING SHOCK STANDING SHOCK REFLE&T}D.SKDCK

- Continued
2
Pyt S0 kN/ m
Pl = 5,00E+04 N/SQ-M,
XH2 = .
_ MOV ING SHOCK
P 1.1254E+0>
T 6.6325€+01
RHO 8.1178E+00
H 1.9138E+02
A 1.1052E+01
S 2.2525E+00
4 2.0902€+00
GAME 8.8l105€-01
V] . 2.6401E+01
SPECIES  ======-=----
E~- 9.2668E-02
h . 1.6202E-01
He 9.3004E-02
H2 1.2390E-u3
H~ 8.0354E~04
H2+ 1.4278E-03
HE 4eTB8O2E-J2
HE ¢ 4.0C80E~05
hEe+s 2.3849E-16
Pl = 5.00E¢04 N/SQ-M,
XHZ = .90 -
P 1.2510€+03
T T+ 0295€+01 -
RHO . 843129E¢00
H 2.1210€+02
A - 1e1459E+01
s ‘ 2.2994E+00
Z 2+1438E+00
GAME 8.7259E-01
(V) 2.7883E+0L
SPECIES ~==ev~ococe-
E- 1.1511€-01
H T+.2043E-01
He 1.1627€-01 -
H2 9.8562E~04 " -
h- 8.5960E-04 "
H2+ 1.6302€-02
HE 4.6636€E-02
HE ¢ 7.4320E-35
202443€-15

8.1326€+03 1.2633E¢04
1.0413E+02 1.2327€+02
3,3682€+01 4,2336E+01
3.6778E402 4.5914E+02
1.4065€401 1.554 36001
2.4091E400 2.5074E ¢00
2.3187E+00 2.420TE+00
8,1928€-01 8.0958E~01
6.8975E400 6.8268E+00
MOLE FRACTIONS =---==ez=~==
+

1. 8625E-01 2,2026E-01
5.8113E-01 S.1737€-01
1.8183€-01 2.16415€-01
6.7716E-04 3.0438E-04
1.8071€-03 1.7473€-03
5.0864E-03 4.8559E-03
4.10886E-02 3,8307€-02
1.24CSE-03 3.0038€-03
1.58556-10

T.3546E-09

163



Pl = 5
XH2 =

«OOE+04 N/SQ-M,
90 . . .

TABLE 1. - Continued

US1 = 4,20E+C4 M/SEC

XHE = .10

P " 50 kN/ n)z

P1 = 5.00E+04 N/Su=M,

i XH2 =

- MOVING SHOCR STANDING SHOCKR REFLECTED SHOCK

1.3834E¢23

T . "T.41562E+01

RHU . 845029E¢0)

H . . 2.3388€+02

A 1.1874E+01

S .+ 2i346TE+0C

I3 © 241938E400
GAME, - - 8.66555-01

u ©. 2.9267E+01

SPECIES  —e-r—o=====-
[ 1.3669E-01

M = .- 8 47900E-01
He 1.3546E-V1
He ‘7.846 3E-04
e 1. B8.89195-04
H2e 2T1,79376-03 -
HE . 4,5656E~02
HE+ “e 1427TIE-04
HE++

1.6007E~14 .

Pl = 5,00E¢04 N/5Q-M,

XH2 =

SPECIES

E-
h

H¢

H2

H-
H2¢
HE

HEe
HE®+ ~ -

164

90 .

_MOVING SHCGCK

9.2226E403
1.1153E+02
. 3.4804E+CL
4.0686E402
1.4716E+01
2+ 4644E+09
. 2.375SE400
8.1723€-01
7.1768E+00

MOLE FRACTICNS

2.0559E~01
5.44E5€-01
2.0052€-01
4.535€6-04
1.6772€-03
4.83(3€E-03
4.31172€-02
1.9175E~-03
8.9040€-10

1.4325E+04
1.3432€+02
4.28586+01
5.0886E402
1.6479E+01
2.56T72E+00
2.4883E+00
8.1244E-01
T.2651E+00

2.40808~-01
4.7894E-01
2.3406E-01
1.7196€E-04
T 1.6642E-03
T 4.1832E-~03
3.5971€-02
© 4.2161E-03

4.199%€-08 °

USL = 4.40E+04 M/SEC

XHE = ,10

STANDING SKCCK

REFLECTED SHOCK

1.5224E+03 1. 0370€+¢04 1.6198E+04
7.7934€+01 1.1949€+02 1.4746E¢02
8.6913£+00 3.5668E+CL 4.2894E401
2.56T4E+02 4.4T68E+02 5.6288E402
1.2291€¢01 1.5415E401 1.7580E+01
. 2.3934E+0) 2.5176E400 2.6256E+00
2.2416E+00 2.4332E+CC 2.5609€+00
8.6241E-0L 8.1729€~-01 8.18426-01
3.0851€+0: 7.5277€+00 7.8344£400
mcwmmmm—==c MULE FRACTIONS -m=—=——=e—=—x
1.5719€-01 2.2288E-D1 2.6160E-01
. 6.3892E-01 3.1C50E-01 4,3988E-01
1.5596E-01 2.1822E-61 2,5429€~01
6.2485E-0% 2.9522€-04 9.0496E-05
© 3.9551E-04 1.5626E-03 1.6377€-03
"¢ 1.914TE-03 - 4.435SE-03 3.4482€-03
" 4.4286E-02 3.8309E-02 3.3556€-02
2,041 7E-04 2.7887€-03 5.4934E-02
9.1083E-14 4.4059E-09

2.2TC9E-07

g

< SIN VP I D=
x
m

SPECIES
. .

He
L]

H2¢

HE+
HE+¢.

Pl =
XH2 =

SPECIES

[
H

He
k2
He
H2e
HE
HE+
RE+e

90 .

USL = 4.60E+Q4 M/SE

XHE = .10

MOVING SHOCK STANOING ShOCK REFLECTED SHOCK

1.6679E+03 1.1542E¢06 1.8231E+04
8.1733E+01 1.2835E402 1.6331€+402
8.8597E+00 3.6062E+C1 4.2293E+401
2.68066E402 4.9011E402 6.2141E402
1.2722E+01 - 1.6202E401 1.887SE+01
2.4406E+00 2.5706E+00 2.68306+00
2.3033E+CC > 2.4937€400 2.6396E+00
8.5980E~01 *8.2019€-01 8. 2646E~01
3.23326+01 7.9644E+00 8.5385E +00
memmmmmeme—— WOLE FRACTIONS —=———=——m—=
1.7758E-01 2.4220€-01 2.8296E-01
5,9949E-01 4,7621E-01 3.9955€-01
1.76156-01 2.359CE-01 2.7519E-01
4.9242E~04 1.8278E-04 4.4256€-05
8.8056E~04 1.4689€203 1.6514€-03
1.99096-03 3.9336E-03 2.7186E~03
4.3095€-32 -  3.6258E-02 3,1176€-02
3,2066E-04 3.86213€~03 6.7065E-03
4,5213E~13 2.03¢60E-08 1.1729€-06

MOV ING SHOCK

5.00E+404 N/SQ-n
c + . -

USl = 4.80E+04 M/SEC

XHE .= .10 -

STANDING SHOCK REFLECTED SHOCK

2.04T6E+04
1. 8258E+02
4.11598+01

' 6.8615E+02

2.0378E+01
2.7396E+00
2.7264TE+00
8.3473E-01
9.476TE+00

3.06477€-01
3.5822E-01
2.9656E-01
2.0327€-05
1.6754€-03
2.0627€-03

© 2,8884E-0Q2

T.8114E-03

1.8199E403 - 1.2749E404°
8.55TTE+01 1.3823£402
9,3132E400 3.6080E401
3.0563E402 5.3423E+02
1.3169E+01 1.7084E+01
- 2.4876E+00 2.621 7E+00
- 2.3602E+00 - 2,5562€400
8, 5858E-0L ‘ '8.2600E~01
3.3810€+0i '8.452€E400
~eremccemcoc MOLE FRACTIONS ====-==-=e==-
1.9738E-01 2.6021E-01
5.6127E-01 4,4252E-01 "
1.9573€-01 2.5326E-01
3.8381E~04 :'1,0882E~04
8.4822E-04 " 1.4085€-03
2.0223€-03 3.3755€-03
4,1886E-02 3.41426-02
4.8316e-04 " 4,9781E-03 ~
‘2.0323E-12 8.6254E-08

5.8069€-06




Pl = 5.00E¢C4 N/SQ-My

XH2 = .90
MOVING SHOCK
P 1.9777€+02
T 8.9551E+01
RHU 9.1301€+00
H 3,3i65€+02
A 1.3639E+0L
s 2.535GE+ 00
z 2.4189E+00
GAME 8.5871E~01
v 3.5275E401
SPECIES
E- 2. 1683:-01
H . 5.23828-01
He . 2.1491E-01
H2 - 2.9379E-04
W= . .. . 3.0091E-0¢
h2+ . . ¢+0079€-03
HE 4.0628E-02
HE + © 7.1311E-04
HE++ 3.2531t~12
Pl = 5.006+04 N/SQ=-M)
XH2 = .SC
‘e
MGV ING SHOCK
4 ‘Z.1417E4C3
T 9.3663E+01
KHU 9,2252E+00
H 3.5872E¢02
A 1.4131E401
s 2.5821 E+00
z 2.478TE+00
GAME B.6016E-01
u 2, 6732E+0L
SPECIES
133 2.3563E-01"
H 4.8T71E-0L
He 2.3339E-01
H2 2.2111E-04
H- 7.4362E~04
H2¢ 1.9522€-03
HE 3.9313€-02
HEe 1.0309t-u3
HE ++ 3.1815E-11

TABLE I.

USLl = 5.00E+Q0&4 M/SEC

XHE = .10

STANDING SHCCK

1.3930E+04
© . 1.4937€402

3.5556E¢C1
5,796 2E402
18082401
2.6720€460
2.622€E4C0
8.3470E-GL
9.0435E+40C

[ HOL: FRACTIONS

2.7840E-01
4,0836E-01

2.7085E-01.

"6.1825€-C5
1.3717€-03

2.8C87E-03

. 3.2017€-02
6,1131E-03
3.4213E-07

usl
XHE

..STANDING SHOCK

REFLECYED SHOCK
2.2831E+04
2.0439E+02
3.5759E+01
Te56496E402
2.1982E+01
2.7928E+00
2. 8095E+00
8.4149€-01
1.0492E+01

3.,2529€-01"

3.1930€-01
3.1658E-01
9.4340E-06
1.6735€-02
1.5521€-03
2.6783€-02
- B.7856E~-03
2.4796E-05

5.20E¢04 M/SEC

REFLECTED _SHOCK

. 1.50€4E4+C4 2. 5345€4064
1.6152E+402 2.2897E+02
3.4672€E+C1 3.8254E+01
6.2612E402 8.2937€¢02
1.9158€+C1 - 243683E4+01
2.7191E+00 2.843%+00
2.6898€E+00 2.8935E+00
B.4484E-01 B8.4654E-01
S TT6EE+00 1.1669E+01

---------- == MOLE FRACTIONS ~----m-———-
h.95945 01 2.4454E-01
- 3.7535€-01 2.8301E-01
2.878£E-01 3.3509e-01
3.4547E-05 4.4810E-06
1.3514E-03 1.62€&4E-03
2.2884E-03 1.1685€-03
3.0025€-02 2.4752E-02
T.1417E-03 9.TL51E-02
T 1.2157€-0¢ . 9.2769E-05

- Continued

Pl = 5.,00E+04 N/SQ~-M, US1l = 5.40E¢04 M/SEC -

XH2 = .90 XHE = .10

MOV ING SHOCK STANDING SFUCK REFLECTED SHOCK

4 2.3113€+03 1.6165E+04
T S.T973E+01 1.7450E+402
RHO 9.2893€+00 3.3511€+01
H 2. 8682E+02 -6.7387€¢C2
A 1.4653E+01 - 2.0314¢¢01
S - 2.6291E+00 2.7642E+00
14 2.5396E+00 2.7581E+00
GAME - B.6291E-01 8.5550€6-01
v 3.8173€E+01 1.0558€E+01
SPECIES  =~—=—mew—w-- MOLE FRACTIONS --——w=wew-=
E- 2.5387E-01 3.1296E-01
H . 4,5282€-01 3.4321€-01
He C 245123E-01 3.0439E~01
H2 . 1.6301E-04 © 1+9040€-05
M- . 6.7997E-04 1.3324E-03
H2+ - * 1.8588E-03 1.8346E-03
HE - 3.7912E-02 - 2.8185E-02
HE+ 1.4644E-03 8.0688E~-03
HE ¢+ 1.1680E-10 4.0077E~06

. 2.T920E +04

- 2.5510€+02_ -
" 3.6823E+01°

" 79,07306+02

- 2.5384E+01 =

24 891 6E +00

o3

2.9723E+400

*8+4982E-01

R . T

1.2874E4+01

- 3.6166E-01

2.5114E-01 -
3.51126-01 "

©242735€~06 4
* 1.5380€-03 >y

8.9732E-04
2.2754E-02 - : -
1.0601€-02- *~
2.8908E-04

PL = 5,00E¢0¢ N/SQ-M, USL = 5.60E+04 M/SEC BN

XH2 = .90 XHE = .10

MOVING SHOCK STANDING SHOCK

P

REFLECTED SHOCK

3.0510€ +04
2.8192E+02
3,554 +01

. 9.877T4E+Q2
. 24T7036E¢01

'2.9357E 400

' 3.0444E+00

8.5166E-01
1.4035E+01

3.7660€E-01
‘2.2400E-01
3.6441E~01
© 1424 76E-06
1.42596-03
T.0T81E~04
2.0690E~-02
1+1411E-02

P 2.4869E+03 L T175€404
T -1.0253E+02 1.8931E+02
RHO - - 9.3230E+00 3.2092E+01
H 4.1597E+02 T.2242E402
A 1.5208E¢01 2,1531€+01
S 2.6757€+00 2.8078E+00
z 2.6016E+00 - 2.8269E+00
GAME 8.6708E-01 8.6628E-01
U 3.9607E+01 1.1492€+01
SPECIES  —==w—=---oe- MOLE FRACTIONS --=~-c=e=-e-
E- 2.7152E-01 3.2935€-01
H 4.1921E-01 3.1226€-01
H+ 2.6836E-01 3.2025E-C1
H2 1.1749€-04 1.0482E-05
H= " 6.1389E-04 1.2988E-03
H2e 1.7340€E-03 1.45556-03
HE 3,6394E-02 2.6445E-02
HE+ 2.0445€-03 8.9170E-03:
HE+e . 4.1264E-10 1.205CE-05

T4T25E-04
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TABLE I. - Continued

2
Py 50 kN/ m
Pl = 5.00c+04 N/SQU-M, US1 = S.8CE+C4 M/SEC . Pl = 5,)06+04 N/5Q-M,y US1 = 6.20E+C4 M/SEC
XH2 = ,90 . XHE =- .10 XH2 = .90 XHE = .10
- . MOVING SHOCK . STANDING SFOCK REFLECTED SHOCK ’ MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P - -2.6678E+05 " 1.8116E¢04 . 2,2119€+04 P 3.0440E+03 1.975TE+04 3. 1972E+04
Tt T 1L0T3TE402 1 2.042€E4C2 . 3.0924E+02 T T 1.1827€¢02 2.3607E+C2 3.€2T3E+02
RHU - " 9.3262£+00" 3.0662E+01 ’ 3.4424E¢01 RHU 9.21064E+00 2.7729E+01 3.2397E+01
W -hobOL5E#02 - T T7.71S50E+C2 © 1.0717E+03 L] 5.0953E+¢02 ®8.7301€+02 1.,2632E+03
A ' :-1.5801€401 2.2752€+01 - 2.8640F¢01 A 1.7150E+01 2.524EE+C] 3.1652E+01
-2.T216E+00 T2.6484E+4CO 2.S7T3E+00 S 2.8128E+00 2.9258E+00 3.0535E+00
t'2.6641E400 - 2.8926E+00 3.1111E+00 2 2.71927E+00 3.0182E+CO 3.2313E+00
GAME' © - ©8,.7280E-0i : 8. T616E-C1 8.5259€ -01 GAME 8.,9054£-01 B.9464E-01 8.5474E-01
U 77 - -4.1024E431- .. 1,2484E401, 1.52326+01 U . 4.37492E¢01 1.4522€+01 1.7377E+01
SPECIES" ~===o-- ==+ MUGLE FRACTICNS --tmemcccam- SPECIES  ——-—mm=me——— MOLE FRACTIONS ——————=—m—=—m
E~'. - 7 .2.8849E-01 '3,4421E-C1 * 3,8987E-01 E- : 3,299 3€6-u1 1,7122E-01 4.1240E-01
-3 3.8T10E-01 - +« 2.8405E-01 2.0087E-01 ] 3.2633E-01 © 243370E-01 l.6465E-01
2.8466E-01 3.3465E-01 3.7525€E-01 he 3.1522E-01 3.6CCSE-01 3.9054E~-01
8.2799E-05 - *5.9459E-00 "1,3257E-07 H2 . 5.7123c-05 2.03084E-06 3,0376E-07
h~" <. 5.4930E-04 1.25C5€~02 1.3048E~03 - 4.3265E-04 1.1041E-03 1.0692E-03
H2'* * 1.5459£-03 1.1604€-03 S.7193E~04 H2+ 1.24%43E-03 T T.4358E-04 3.,97085E-04
o 3 3.4T739E-G2 - . 2.4852€-C2 1.8430€E-02 PE 3.09111€-062 2.18C7E-02 1.3413€-02
2.T7963E=02- “9.6868E-03 1.2074E-02 FES 4.8976E-03 1.1146€-02 1.254%E~02
© 1.40G1€-09 * 3,22€1E-C5 1.6391E-03 HE e+ 1.4958E-G6 1.7965E-04 4.9904E-03
Pl = 5.00E+04 N/Su-M, US1l = c.00E+04 M/SEC Pl = 5.3CE+C6 N/Su-My USLl = 6,40E+04& M/SEC
xH2 = .90 CXHE = L1C XH2 = ,L,9%0 4X-‘15 = .10
MOV NG SHOCK  STANUDING SHOCK REFLECTED SKUCK MOVING SHOCK STANUING SHCCK REFLECTED SHOCK
[ . 208537S¢C3 1. 899dE+24 . 3.5646E +04 P 3,2392c+03 2.042¢EE404 T 4402726404
¥ 1.1256E+402 2.2)06E+32 3.2¢338+02 T 1.26434E¢02 2.5257E+02 3.8963E+02
RHO | $.2959L¢00 2.5166E+91 3.3401F+C1 : RHU . $.1206c+00 2.€282E4C1 3.1442E+01
H 4.7734E¢02 He 2242E402 1.1572E+03 H T 5.4273E¢0C 9.253Q€+02 1.3324E¢03
A le6440E+OL 2.40C¢E+0 3.C178E+01 A T 1.79ilE+Q1 - 2.6457E+01 3.3121€+01
S 2.7670E49) 2.888CE+0D 3.0164E+00 S 2.8503E¢00 . 2.9629E400 3.0896E+00
2 2.T273E+CO . 2.957CE+0OC 3.1732€+00 I - 2.8563E+400 3.0774E+Q0 3,2874E+00
GAME 5.d036€-21 8.8565E~-01 8.5336E-01 GAME 9.9329E-01 9.0327€-01 8.564TE-OL
U %.2422E+01L l.3485E+01 1.63558+C1 v - 4, 51l%65+01 1.5635E+01 1.8427E+01
SPECIES  —===--=-==--e MCLE FRACTICNS ===-——enwee- SPECIES  ~~eme-m-——ee- MILE FRACTIONS ~=——-——ee——
[ . 3.0483E-J) . 3.5828E-Cl 4,01 70E-01 t- 3.359JE-01 3.820E-0} 4,2237€-01
M - 3.963dE-vl « 245764E-01 1.81323E-0? b T 2.945TE-C1 2.1166€E-01 1.4984€-C1
He . 3.00162-21 l.48CEE-CL 3.8380€-01 he 3.2903E-01 3.7102E-01 3.9607E~-01
"2 . - 2.0908E-05 3.4247€-00 4.5948E-07 r2 2.4626E-U5 1.2354E-06 2.0702€E-07
- - 4.8874E~04 iel1b4G6E-02 1.18485-02 H- 3,8589c-04 1.0122€6-03 $.5946E-04
h2¢ - 1.4217€-23 9.2535E-04 4.7281E-04 H2¢ 1.0729€E-03 5.9996E-04 3.3825E-04
RE 3.2920E-92 2.3376€~22 1.5970€-02 re T 1.882%E-02 2.0283E-02 1.0838€E-02
hE+ 3.7397c¢-03 . 1.06322E-02 1.2476€E-02 rEe 6.1027E-03" 1.1837€-02 1.2249E-02
hEete | . 4«5993E-J9 - 4.0047E-05 3.0679€-02 HEe ¢ 2.5835E-08 3, 74¢3E-04 T.3330€-03
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TABLE-1. - Contined

’ 'pl’-'SOkNImz

Pl = 5.00t+Ce N/;u-ﬂ. USl = €.60E+04 M/SEC
XHZ = ,99 XHE = .10
MOVING SHOCK STANDING SFOCK REFLECTED SHOCK
[ 3.4384E402 . 2.1031E+04 . 4.2352E+04
T 1.3104£+02 . 2.6848E+02 4.1583E+C2
RHO 8.9839E+00 2.5022E+C1 3,C502E+01
H 5.T7690E+02 9.7814E+02 1.4224E+03
A 1.8760E+0i 2. T664E+01 3.4531€+01
S 2.d9$3E+CY) 2.99¢8E+00 3.1237E+00
I3 2,9227E€+00 3.1304€4+C0 3.32391E+00
GAME 9.1951E-CL 9.1057€-01 B.5379E-01
V] 4.6470E+0" 1.6684E+01 1.5416E¢01
SPECIES  ~==c----c=-<l VOLE FRACTICONS ===-=ev——w-a
£~ 3.5039€-01 3.9355E-01 4.3128E-01
H 2.71865-01. 1.9293E-01 1.36S7E-01
H+ 3.4225€E-01 3.8015€-01 440065E-01
H2 1.5562E-05 T.5544E~C7 1.4617E-07
- 3.4594E~04 9.26356-04 8.58156-04
H2+ 9.C552E=-04 . 4.94C1E-04 2.9106E-04
HE 2.665%E-02 1.881CE-02 8.5216E-02
HE+ T.58438-02 1.2424€-02 1.1658E-02
FE++ 143741E-27 6+9984E-04 9.7686E-03
Pi = 5,00E+04 N/SQ-M, US! = €.80E+C4 M/SEC
XH2 = .40 X4HE = .19
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
4 3.0408E¢03 2.1527E+04 4.4171E+04
T 1.38506+02 2.8506E+402 4.4268E¢02
RHO 8.8038E+00 2.3716E+C1 2.9437€+0]1
H 0.1203E+02 1.0318€E+03 . 1«5137E+03
A 1.97108+01 2.8865E+01 . 3.5971€+01
N 2.9418E+00 3.0317€+00 3.157% +00-
L 2.9858E+CD 3.1837€+00 3.3896E¢00
GAME 9.3944E-Cl 9.1807E-01 8.€229E-01
u 4. T759E+01 1. 7692E+01 2.C375€+01
SPECIES  ——~—=woeem~e MOLE FRACTICNS =we=w=——eeeaa
E- 3.6442E-01" 4.03€62E-01 4.3972E-01
H 2.46C65-01 L. 7515€E-01 1.2481E-C)
he 3.5496€-01 3.8858E-01 4.0497€~01
K2 9.4874E <06 5.1247€-07 1.0362E~-07
H= 3.1225€=-2% 8.33G4E-04 -7+5714E~04
h2+ T 4TL5E-0% 4.5548E=04 2.,4981E~-04
HE 2.4465€-02 L. 7162€-02 6.4558E-03
HE ¢ 9.0201E-03 1.2970€-02 1.0826€~02
HE++ 4.0505E-07 1.2216E-02

1.26826-C3

Pl = 5,00T¢04 N/SQ-M,
0

AH2 =

[

HO
H

z
GAME
v .

f

”E}

H

He -
H2

H=

H2+

HE . .,
HE®
HE++

MOVING SHOCK

SPECIES |

3,8470E+03-

.1, 4653E+02

B.6132E¢00
6.4811E¢02
2.0722E+0QL
2.9816E+00

* 3,0480€E+¢Q0

Fe6142E-01
4.9022E+01

©3.7726E-01

2.2248E-01 -
3.6656E-01
5.7227€E-06
2 .8580E-04
. 6,0982E-06
2.2431E-02

. 1.0376E~92

1.1263E-06

uUsl
XH

€= .l

2.1964E¢04
3.0108E402°

© . 2.256BE+01

-1.0862E403
2.9598E01
3.0643E400
3.2324€¢00
9.2464E-01

. 1.8694E+01

MOLE FRACTIONS --—
" 4.1255€-01" -

-1.5985€E-01°

3.9554€-01

3.4433E-07"

7.5028E-04
3.3822E~04
1.5560E-02

-le333SE-0C2

2,0377€-03

= 1.635005 W/SEC

.STANDING SHOCK REFLECTE

D SHOCK
4,5853€ 404 |
©.70026402
2.8386E+01
1.6061€E+03
3, 7403€+01
3.1910E 00

.3.4364E400
8.86126-01

2.1297€+01

4.47326-01
1.1372€-01
4.0898€-01
" 7.4401 E-08

- 646360604
. 2+151BE-04

- 4,77776~03
9.8638E-03
1.4459E-02



TABLE I. - Continued

2
Py = 100KN/m
PL = 1,00E4C5 N/SQ~Ms»  US1l = 4.GOE+03 M/SEC . Pl = 1.00E+05 N/SQ-My US1 = &,00E+03 M/SEC
XH2 = .90 XHE = .10 XH2 = .90 XHE = ,L10
'MOVING SHOCK STANDING ShGCK REFLECTED $HOCK . MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P < 1.1614E+01 2.4318E¢01 5. $475E+01 [ 2.6549E+01 8.3023E+01 1.6910E+02
T - . '2.9388E¢09 3.6685E4+00 5.1971E+00 T 5.3401E+00 7.4262€E+00 9.7390E+400
RHO < 3,9506E+00 6.62S1E400 1.1444E+01 RHU 4,9TLTE+00 1.1176E¢01 1.7285€+01
H - '3.00495¢00 . 3.7780E+00 S5.4624E 400 H 5.6250E+00 8. 0977E400 1.1192E+01
A 1.70845+ G0 1.900€E+00 2.2388E+00 A 2.2672E+00 2.6403E+00 2.9746E+00
s "1.077SE+00 * 1.080CE+00 1.1036E+¢00 H 1.1604E+00 1.1701E+00 1.200TE+00 °
I 1.0000% + 00 1. 00C0E+00" 1. 0000400 z 1.0000E+00 1.0003E+00 1.0045€+00
GAME .° 9,.9311E-0L 9.8453E-01 T 9.6440E-01 GAME 9.6260E-0L 9.3839€-01 9.0447E =01
U " - 2.36T15E+C0 1.4CT4E+CO 1.2495€+00 ] 3.7993E+00 1.6860E+00 1.5350E+400
SPECIES: ==memmv—w—n= MOLE FRACTICNS ==weme==o——c SPECIES  —===—==w=--m- MOLE FRACTIONS -=-—=came—-
E- TetT. 1. T542E-65 B8.6496E-406 9.56433€-30 E- : 6.5444E~217 1.0635€-17 2.2288€-13
H .. - 2.7141E-11 3.25C4E-CS 4+3299E-06 H 1.0087E-05 6.8547E-04 8.9830E-03
He T 4.0774E-21 3.7380E-21 1.9293E-20 He - " 2,6T708E-20 5.,0806E-18 . 1.284TE~-13
H2 - - 9.0000€-01 9.00CCE-01 9.0000E-01 H2 8,9999E-01 8.9935€-01 8.9147E-01
M= L TV 5,0792E-72 - 1.9575E-50 7.1980€-33 H- 5,1358E-30 6.957$€-20 1.0884E~14
K24+ © - 6,2364E-20 - 5:TTC2E-20 © 4,T148E-20 h2+ 3.9733E-20 ' 5.69C0E-18 1.0529€-13
HE - .- <1.0002€-31 1.00C0E-01 1.0000E~01 HE - . 9.9999E-02 9.9966E-02 9.9551E~02
HE¢: ' 1,0667c=71 2.5253€-60 8.6108E-51 HE+ N 5.8261E-50 ~  4.8342E-39 6.4738E-31
HEes -5 .. J. Je . 0. hE++ Je 0. 04
Pl = 1.00E+05 N/SQ-M, US1 = S,COE+03 M/SEC Pl = 1.00E+05 N/SQ-M, USL = 7.00E+03 M/SEC
XHZ = .90 XHE = .10 XH2 = .50 ’ XHE = .10
MUVING SHUCK STANDING SHOCK REFLECTED SHOCK MCVING SHOCK STANUING SHOCK REFLECTED SHOCK
[ *1.8291E+01 4.8620E+01 1.0696E+02 [ 3,6395E+0L 1.2918E402 2.4580E402
T 4.0445E400 5.4077€¢C0 7.4019E+00 ¥ 6.7960E400 9.5792E+00 1.18S6E +01
RHU ~ 4.5218E+00 8.9392E+00 1.444TE+01 RHD 5.35646E+00 1.3427E401 2.0319E+01
H T 4.1831E+400 5.7021E+00 8.0653E +00 H 7.3314£+00 1.0985E401 1.4782E+01
A 1.9904E+00 2.28CTE+CC 2.6372E400 A 2.5346E400 2.9498E+00 3.2556E +00
s 1.1196E+00 1.1256E¢00 1.1534£+00 s 1.1993E+00 1.2131E400 1.2461E+400
pa 1.0002E¢00 1.0003E+00 1.C003E+00 z 1.0002E+00 1.0044E400 1.0203E+400
GAME - 9.7949E-01 9.6185E-01 9.3934£-01 GAME 9.4511E-01 9. 044CE-C1 8. 761 5E~01
v 3,0855E400 1.549CE+00 1.40656+00 1} 4.5116E+00 1.7966E+00 - 1.6155€400
SPECIES  —w-=weo-====e MOLE FRACTIONS ~-——-—-ee—-- SPECIES  ~v~=<=+=-==- MOLE FRACTIONS ===—===———e=
E- - . 9.6398E-44 1.8955€6-27 1.3001E-18 [ 1,33326-19 1.4711E-13 S.T631€~11
H © - 6,0096E-08 9.8172E-06 . 5. 7T37E-04 H 3.3092E-04." 8.7780E~03 3.9821€E-02
He 7 ' 1.4311E-20 2.2670E-20 1.4320€-18 He 8.7175€-2¢C 8.7526E-14 3.7501E-11
n2 7 9.0000E-01 8.9955E-01 8.9945E-01 HZ | 3.9969E-01 8.91¢€E-01 8.6217E~01
H- * ' 2.3560E-48 1.6838€-30 1.1469€-16 H- © 4. T8L5E-22 5.7254E~15 . 6.4B833E-12
H2+ . 5.2130E-20 4.3771E-20 8.3641E-20 H2+ - 1.1209&-19 6.5310E-14 2.6613E-11 .
HE © 1.0000E-01 1.0000€~01 9.9971E-02 hE . 9.9983E-02 9.9561E~02 . 9.8009€-02
HE* 6.4816E-59 2.0311E-49 2.5044E-38 HE + 6.5053E-42 5.451 4E-32 8.8887E-26
HE+¢ . 3. 2. - 0. HE++ 0. 0. 9.6912E-91
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TABLE 1. -Continued

p, ~ 100 KN/ m?

Pl = 1,00E+05 N/Su=M, USl.= 8.00€E+03 M/SEC - Pl = 1.00E+05 N/SQ-M, USL = 1.00E+04 M/SEC
XH2 = .90 TXHE = .10 . XH2 = .90 XHE = .10
. MOVING SHUCK  STANDING. S+OCK REFLECTED SHOCK MOVING SHOCK STANDING SFOCK REFLECTED SHOCK
P 4.7916E+01 . ~ 1.9136E+02 3,4075E402 P . - T46499E+01 * 3. 8160E+02 6.2072E 402 -
T .- 8.3514E+QQ T L.1609€E401 . 1.2726E+01 T L.1199E+QL <-1.5155€«01 1.7259E+01L
RHU - S. 1275E+00- - 1.6169E+01 . 243643E+01 . RHO 6.6T68E+00 2.3122€+(C1 3.1376E+01
H 9.3069E400 ° 1.4418E+01 . 1.80884E+01 H © 1.4087E+01 2.2962€+01 2.8986E+01
A 2.7739E¢00 3.2185E+02 '3.5324E 400 A 3.1513E+00 3. 77TT1E+00 4.1579€+00
S 1.2363€+00 . 1.255€E+00 . le2516E+00 S 1.3080€+00 1.34217€+400 1.38626+00
. " 1.0018E¢00 . 1.0195€E+00 1.0500E+00 4 1.0230E+00 1.0890E+00 1.14563E+00
GAME 9.1970E-0L _ ¢ BeT547E-01 | - B.657BE-01 GAME . B.66T5E-01 8.6447E-01 8.7387€-01
Jv . 542327€+00 . 1,8495E+00 . 1.6T738E+00 v . 6. 7364E+00 1.9417€+00 1.8163E+00
SPECIES swemee———eee MOLE FRACTIONS =-wec-c=deea | SPECIES —==—c-—=-—==« MOLE FRACTIONS ———=—=eea=-
E- 2.0220€-15 . . 3.736¢&E-11 1.8047€E-09 E- 2.6581E-11 1.4821E-08 1.3768E-07
h . 3.5301E-33 T, 3.8266E-02 9.5174E-02 H 4.5031E-02 1.6345E-01 .. 2.5522E-01
He . 1e2697€E-15 © 2.47CSE-1Y 1.2835E-09 He . . 1.9602E~11 1.132¢E~-08 1.1157E-07
h2 Lo 8.9665E-01 d4.6365E-01 . 840958E-01 . H2 : 8.5722E~01 T.4472E-01 .6.5754E-01
- T2.4073E-17 . 3e.43S8E-12 3.3530€6-10 H=- 1.4098E-12 3.3852E-09 4.5672€-08-
K2+ T T7.Te4lE-16 1.60617E~11 T " B8.56556-10 H2+ 8.3889E-12 - 6.8783E-09 T.1774€-08.
HE 9.9823€~02 . 9,8C87€-02 9.5241E-02 ° HE . 9.7T48E-02 9.1828E-02 8.7239€-02 -
HE+ 2.7928E-35 - 4.2689E-27 1.8871€-22 HE+ 6.0385E-27 1.6978€-20 3.1142E-18-
HE++ De T T 1.9148E-S0 " 1.3360€-79 HE++ e 9.3940E-73 3.5271E~64
Pl = 1.,00E+05 N/SQ-Ms. USL = S.CCE+03 M/SEC Pl = 1.Q0E+05 N/Su~M,. USl = 1.10E+04 M/SEC
XHZ = .90 N XHE = .1C - ' s XH2 = .90 XHE = .10
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK .STANDING SKFCCK REFLECTED SHOCK
P © . 6.1260E+0i. " 2.73G2E+02 4.629€6E+02 L4 9.3575E+01 5.15C5€+02 . 8.1788E¢+02
¥ . 9.985TBEH00 ° [ 103439E+01 1.5493E+01 T 1.2381E+01 1.6825€¢01 .. 1.9090E+01
RHO . 6.1627E+CO .. 1i9445E+01 . = 2.7354E+01 . RHO 1.2271E+00 2.6859€+01 . 3.5383€E+01
H T 7 1..558E+31 | 1.8408E+01 2.26Q00E+01 H . 1.6888E+401. . 2.8046E+01 . 345081E+01
A 2.972CE+ 07 T 1 3.4892E+00 3.8297€+00 A 3.3298E+00 "4,0866E400 . . 4.5245E+00
S 1.2723E+400 | 1.2986E+090 " .1.3382E400 S 1.3443E+00 1.3880E+00 1.435TE+00
.. 1.00842+00 T 1.0482E400 7 1.0924E+00 I3 1.0457E+00 1.1398E¢00 1.2108E+00
GAME * de8856E~01l ' T 8.64288-01 8.6659E-01 GAME 8.5635E-01 8.7082€-01 8.85656-01
[P 5.9742E+00 1.8914E+00 . -1.7379E+G0 v © 7.5091€+20 2.0185E+00 1.9249E+00
SPECIES m=———=—=—--s MOLE FRACTIONS ==——e=--——- SRECIES  —=—=---—eee- MOLE ERACTIONS ————me—————— N
| 2 643022e-13 ’ 1.2727€-09 2.0560€-08 3 3.4828E-10 9,.7052E-08 6.6810E-07
H 1.6659E-22" "'9-1992E~02 . 1.6914E-01 H 8.7490E-02 2.4536E-01 . 3.,4821€E-01
re T, .7 «.377CE-13 9.1361E-10 . 1.5686€E-08 He . 2.6773E-10" 7.8386E-08 5.7022€-07
He, 8.6417€-01 ~ 8.12¢61€E-01 © '7.3932€-01 H2 8.1688E-01 . 6.66%1E-01 5.6920€~01
h- 7 1.9093€-14 -~ 2.0272e-10 543488E~09 . h= 2.6615E~11 2.8601E-08 . 2.6341E-07
n2+¢ . 2.1161E-13 5.6178€E~10 1.0223€-08 H2¢+ 1.0717e-10 " 4,7305€E-08 3.6130€-07.
HE® ) Y.9167E-02 9.5400€-02 9.1543E-02 HE ‘ 9.5625€-02 8.7732E~02 8.2590E-02
HE+ " 7 - 1.,0020E-30 © 7.1589€-23 4.1165€-20" HEe 1.4830€E-24 1.2160E-18 . 1e1692E-16
HE+e T - T ), " 1.3956E-81 3.5939E-71 HKE¢+ 2.87L7E~-88 1.1272€-65 2.9805E-%86
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TABLE I. - Continued

p, * 100kN/ m?

Pl = 1.G0E+05 N/SQ-M, USl = 1.20E+04 M/SEC Pl = 1.00Z¢CS N/SU=M, US1 = 1.40E+04 M/SEC
XHZ = .93 XHE = L,10 XHZ = . XHE = .10
MOVING SHOLK STANDING SFCCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
» 1.1240E¢02 be 7384E+02 1.0538E+03 TP 1.5512E+02 1.0566E403 1.6398F+03
T 1.3453€+01 1.8498E+01 2.1030E+01 T 1.5410E¢0% 2.201CE+C) 2.5502€+01
KHD 7.7¢8.€+00 3.0378E+C1 3.6009e+01 RHJ 8.7325E+00 3.5868E401 4,4222E+01
H 1.9957€+0L 3.3628€+01 4.186TE+401 H 2.68%4E+01 4.6251€+01 5.7584E+01
A 2.5134E+¢00 4. 42GBE+OC 4.9341E+00 A 3.9020€E+00 5.1781E400 5.5166E +00
S 1.3817€E+00 1.4342E+00 1.4864E+00 S 1.4589E+00 1.5285E+00 1.5899E+00
z 1.3756E¢ 00 1.1992E+0C 1.2846E +00 3 1.1527E400 1.3382€+4Q0 1.4541E+00
GAME 8.5311E-01 8.8107€-01 9.0117€~-01 GAME 8.5740E-01 9.1024E-01 9.44J1E-01
u 8.2833E¢ 00 2.1153E+00 2.0585E+400 y 9.8223€+0) 2.3931E+CQ 2.4125E+00
SPECIES mm—eeesa—eae MULE FRACTIGNS =========u-a SPECIES  —-=-—ocom——e MULE FRACTIGNS -=---~ - ————
E- 2.3815E~09 4.4628E-07 2.6127E-06 [ 3d 3.8454€-08 5.0856€-00 2.7504E-05
H 1.4053€-31 3.3216E-01 4.43076-01 n 2.649.E-01 5.055€E-Q1 6.2450E-01
h+ L.d940E-J9 3.7781E-07 2.3285E~06 he 3.2348E~08 4.6380E-00 2.6029E-05
h2 T.6650E-9. 5.844%€E-C1 4.7908E~01 2 6.4834E-01 4. 19€SE-01 3.0665€-01
H= ‘2.3645E-1C . 1.5711E-07 1.1522E-06 i 5.3755e-09 2.1552E-36 1.2896E~05
he + T.2397E-10 2,2557€-07 1.4364€-06 H2¢ l.1482€-08 2.6066E~06 1.4371€-05
HE J.29T74E-C2 8.3352g-02 T.7846E-02 nE 8.6755€-02 7.4720€-02 6.8771E-02
HE+ 9.6079c-23 4.0077€E-17 2.7558€E-15 vEe 4.5423€-2C 1.1245E~14 6.6400€-13
HE+e 1.5355e-81 4.18¢elE-6C 4.5190E-53 HE++ 2.9854E-71 8.7512€~52 3.1453E-44
Pl = 1.J02405 N/Su~M, USLl = 1.30E+Ce M/SEC Pl = 1.,J0E+#05 N/75Q-M, USt = 1.50E¢C4 M/SEC
XHZ = .9C XHE = .10 XH2 = .90 XHE = .10
MUV ING 3H0CK  STANOING SHOCK HREFLECTED SHOCK MOV ING SHUCK STANDING SHOCK REFLECTED SHOCK
4 1. 3296E+92 d.5531E¢C2 1.3292e+03 L4 1.7890£€¢02 1.2734€¢03 1.9873E+03
T 1.4452E+C) 2.0216E+01 2.3144E+01 T 1.6350E+01 2.3928E+C1 2.8258E+01
RHO 8.2T8zc+4J0 3.3424E+01 4.203zE+01 KHU G.1263E+00 3.76C5E+01 4%.5500E+01
n 2.3294E+01 3.9714E+01 ©.5373E 401 H 2,0758E+0Y 5.3234E+01 6. £625E¢01
A 3.70355+00 4. T338E+30 Se2954E+4CO A 4.1121E+00 5.6090E+00 4.517SE+00
S 1.4198E+00 1.48)12E+00 1.538CE+00 5 1449905400 1,5758E+00 1.6421E+00
4 i.1114E+00 1.2658%+00 1.36545400 i 1.1989E+00 1.4152€+00 1.5457€¢00
GAME 8.5398E-01 8.9430€~-01 9.2051E-01 GAME 6.6261E-01 $.29C2E-01 9. 7266E-01
Y] 5.0570E¢ 0D 2.247CECO 26221 CE+0C u L.0582€+01 2.57Q9E+00 2,65406+00
SPECIES  -m——==———=-=- MULE FRACTIONS -=—-a=co——weo SPECIES --e=ssc--=-—- MOLE FRACTICNS ~-e=~-wes——-
[ 34 1.0887E-08 l.63Z2€E-06 8,8832€~06 E- L.1362€-C7 1.4271E-05 8.1903E-05
" 2,0043E-01 %.2C02€E-01 5.3630€-01 [ 3.3181E-01 5.8674E-01 7.0577€~01
he d.9187E~-09 1.426CE-C¢e B8.1953E-0C¢ He $.7907E-08 1.3248E~05 7.8806€-05
=2 7.0959E-01 5.0098E-01 3.92498-01 =2 5.8479€-01 3. 425€E-C) 2.2930E-01
H= 1.3136E-09 6.4641E~07 ho14SHE-00 ot L.T77558-08 6.1684E-00 3.6408€-05
H2¢ 3.2822E-0Y 8.3972E-07 4.8375E-06 H2e 3.36472e-08 T7.091CE~06 3.9505€6-05
HE 39978 -02 7.8955£-02 7.3183€-02 nE d4.3409€-02 7.0661E-02 6.4658E-0Q2
HEe+ 2.T7471€-21 8,0538E-16 4.7593E-14 (34 5.1083e-19 1.2512€~13 8.5112€-12
hEes 5.495950-76 3.€5C1E-5S 1.9067€-48 Feee 2.5109€-07 T.3284E~47 4.8310E~40
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PL =1
XH2 =

HO

~NUDID—D

GAME

SPECIES

£~
19
he
h2
b=
H2+
HE
HE+
HE+e

PL =L
XH2 =

r 4
<

CENnVBPTI T AT
>
X
m

SPECIES
E-

He
e
H~-
H2+
HE
HE+
HE++

«JUE+0S N/SQ-M,
«5C

MUVING SHOCK STANDING SFOCK REFLECTED SHOCK

2.0426E+02
1.7288E+0}
S. 4549E+00
3.4886E+01
4.3336E+00
1.5399E+00
1.2496E+00
8.6926E-01
1.1335E401

2.9607E-07
3.9953€E-0i
2.6078E-C7
5.2045€-01
2.02365-08
8.5524E-08
8.0024E-02
4.4016E-18
2.9888E-¢t4

«J0S+05 N/Su-M,
«9C

MOVING SHICK
2.3125€E+302
1.8242E+2!
9. TLBOE+00
3.9279E+01
4.5690E+00
1.5813€+00
1.3045E¢00
8.7728E-0"
1.2085E+01

TABLE 1. - Continued

USLl = 1,60E+¢04 M/SEC

XHE = L,19

1.5017€+03
2,60249E+01
3.86C2E+01
6, 064EE+0)
6.0825E+00
1.6227€+0C
1.4946E+00
9.5102e~01
2. 7784E+00

MOLE FRACTIONS

3.726%E-35
6.6172E~-01
3,5533E-05
2.T125€-01
1.5740E-05
1.7477E-6G5
0.6907€-02
1.171€€E~12
3.37:5€-423

2.3692E+03
3,1606E +01
4.5816E+01
7.8524E+01
7.2137E+00
1.€937€+00
1.6360E+00
1.0064E +00
2.9425E +00

2.41TCE~0%
7.7671E-01
2.3433E-04
. 1.6149€E-01
F.5540E~-05
1.0291€-04
6.1124€~02
1.0694E~10
6.7196E-36

USL = Lk.70E+04 M/SEC

AHE = .10

STANDING SHOCK
1.7372€+03
2.8394E+01)
3.8868E+401
€. 86484E4+01
6.6065E+00
1. 6688E+00
1.5741E+00
9. T66EE~0)
3.0212E+00

REFLECTED SHOCK
2.7866E+03
3.5825€ 401
4,5277E+01
8. 74196401
8.0038€+00
1. 7438E+00
1.7180E +00
1.0401E +00
3,2952 +00

———eeeco———- MOLE FRACTIGNS ~==m==vwm=e=

T.C560E-C7
4.66795-01
6.3398E-C7
4.5654E~01
1.2679-C7
1.982.€-07
7.6660E-02
3.1640E-17
1.5644E-61

9.3452E-05
7.29CSE-01
9.G268E-05
- 2.0712e-01
3.6898E-05
4.01232€-05
643530€-02
9.9650€E-12
9.3071€-40

7.1961E~04
8.3346E~01
6.97T10E~04
1.0642E~01
2.3551E~04
2,5802E~04
5.8208E+~02
1.3754€~09
8.6510E~32

P 100 kN/ m2

Pl = 1.00E+05 N/SU-M,

XH2 =

HO

MNP TITXAY

GAME

SPECIES

E_

n
H+
hZ
M~
+2+
(213
hHEe
HE++

Pl = L.0QE+05 N/SQU-M,

XHZ =

MBI RO

GAME

SPECIES

t-
L]
He
he
H=-
HZ +
HE
HE+
RE++

«90

USL = 1.80E+04 M/SEC

XHE = .10

MOVING SHUCK . STANDING S+OCK REFLECTED SHOCK

2.59668+02 1. 970CE+03 3.2341E+02
1.9227€+01 3.1105€+01 4.1204E+01
9.9089E+00 3.8387E+01 4.3982E+01
4.3931E+01 T.6665E+01 9.5381E¢01
4, 8203E+00 T.1834€4+00 8,8098E +00
1.6233€E+00 1. 7135E+00 1.7928E+00
1.3629E+00 1.6497E+00 1.7865E+00
8.8669€~01 1. J055€+00 1.0555€+00
1.2822E+0l 3.3060E+400 ~3.7267E+00
B ~~ MOLE FRACTIONS =——===ne—=
l.5747E-006 2.2872E-04 2.1296E£-03
5.,3253£~01 7.8688E~01 8.7242E-01
l.4416E-Co 2.2228E-04 * 2.0486E-03
3.9410€-01 1.5188€-01 6.6206E~02
2.9298E-07 d.0412E-05 5.3656€-04
4.2613E~-07 8,68476-05 6. 1756E-04
7.3373E-02 6.0618E-02 5.6037E-02
1.9947€-16 8.01C5€~11 . 1.7458E-08
1.7833E~58" 2.1264E-30 9.7307E-28

«90

US1 = 1.90E+04 M/SEC

XHE = <10

MOV ING SHOCK STANOING SHOCK REFLECTED SHOCK

2.8947€+02
2.0263E431

1.0029E+01

4.8842€E+0,
$.0903€E+00
1.6655E+00
1.4244E+00
8.9773€-01
1.354TE+0,

3.3622€-06
$5.9590€-01
3,1296E-06
3.3389£-01
6.3349E-~07
8.6611E-07
7.0205€-02
1.1475€-i5
4.0467€-55

2.1941E¢03
3.42926401
3.7259E+01
8.5163€401
7. 8056E+00
1.7564E+00
1.7173E+G0
1.034€6E+00
3.6372E400

MOLE FRACTIONS

5.5183E-0%
8.3356E-01
5.37C6E-04
1.0678E-01
1.6451€-04
1.7927€-04
5.,8232E-02
6.2382€-10
%.2305€E-33

3,6928E+403
4. 7205 +01
©.2748E401~
1. 12026402
9.4383E400
1. 8373E+00
1.8300€E +00
1.0312€+00
4.1598E+00

5.3900E-03
8.9013E-01
5.1400€-03
*442390€-02
1.0277E-03
1.2775€-02
5.4646E-02
1.5596E-07
2.7689€-24
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P1 = 1,00E+05 N/Su-M,

XH2 =

50

€ =

TABLE I. - Continued

py = 100kN/ m?

USL = 2.00E+0& M/SEC
X

<10

MCVING SHOCK STANDING SECCK REFLECTED SHOCK

SPECIES

-
(3]

he

H2
-
rae
HE T
HE+
HE++

PL = 1
XH2 =

4
T
RrO
H
A
S

7
GAME
v

SPECIES

Es

"

He

h2

i~
+2e
HE
kEe
HEes

172

3.2091E+02
- 2.1379E+01
" 1.0085E+01
5.4019E+01
5.3836E+00
1.7078E+00
1.4884E+0°
9.1085E-01
1.4272E+01

7.0016E~06
.0.5624E-01
5.6151E-0¢
2.7655E-01
" 1.3071E-06
1.6935€-36
6.71876-02
6.3021E~15
3.9943E-52

«COE+05 N/Su-M»
«90 .

2.4062€E¢03
3.8047E+01
3.56¢7E+¢C1
9.3999E+01
8. 435¢E+C0
1. T973E+00
1.7732E+00
1.0558€+Q0
4.0312€+00

MOLE FRACTICNS

1.2064E-03
8.6788E-01
1.26856-03
1.264808-02
3.1540E-C4
"3.5331E-04
5.6356E~02
4.655¢E-C9
. 65626-30

USL = 2,10E+C4 M/SEC

XHE = .10

MOVING SHOCK SYA&D[NG SHGCK  REFLECTED SHOCK

3.5364E+02
2.2606E401
" 1.0068E+01
5.9451E+01
£,7053E¢0)
1. 7659E+00
1,5538E400
9.2669E-01
"1.4983E+0}

1.4445E-95
7.1280E-04
i+3828E6-05
2.22818-01
12.6070E-0¢
1 3.2234E-96
6.4358E~02
3.4336E-14
3.52502-+9

2.6020£403
4.2302€+401
3.3854E4+C1
1.0312E+02
9.006SE+00
1.8359E400
1.8154E+00
1.0564E409
 4.443CE+QO0

MGLE FRACTICONS

2.9146£~03
8.8914E-01
2.8182€-03
4.8B46E-02
5.53706-04
6.495CE-04
5.5083€-09¢
3.0345E-08
6.1065E-27

1.00c+05 N/SQ-M,

«90

gSl = 2,20E+04 M/SEC. ~ '

HE = .10

- MUVING -SHOCK STANDING SKHOCK - REFLECTED SHOCK

Pl =
KH2 =
4.1453E+03 P
5.3093E+401 ° T
4.,1939E+401 RHO
1.2492E402 n
9.8573E+00 A
1.8778E+00 S
1.8616E400 z .
9.6308€~01 GAME
4. 5090E +CO u
------- St SPELIES
1.0953E-02 E-
8.9177E-01 h
1.0372E-02 He \
2,9354€~02. nz N
1.6277€~03 H-
2.2088€-02 HZe
5.3715€E-02 hE
‘ 8.4172E-Q7 HE+
1.228¢E-21 HE#+
Pl =
XH2 =
4. 5735E+403 P
5.8339E¢01 T
4.1553E+01 RHGO
1.3796E+02 H
1.0162E+01 A
1.6151€+00 -
1.E86¢E+00 z.
9.38256~01 GAME
4.7905E+00 v
R et SPECIES
1.8204E-02 [ 3
8.8413E-01 h
. 1.7154€-02 He ., -
2.2045E-02 "2 .
*242074E~-03 b=
3.2550€-03 H2+
5.3002E-02 hE
2.8691E-06 HE+
"1.0193E-19 HE++

3.8775E+02
2.3996E+01
9.9784E+00
6.5143E+01
60641 E+00
1. 7916E+ 00
1.6194E+00
9.4630E-01
1.5686E+01

2.7890E+03
4.6842E¢01
3.2245E+01
1.1262E402
9. 4493E+00

-1.8724€+00

1.8465E00

.1.0323E+00" -
4..8613E+0C. -

4.9661E403
6.2944E¢01
- 4.1331E401
© . 1.5102€6¢02~
1.0424€+01
1.9505€400:
1.5089E+00-
9.0439E-01
- 4.9904E+00

—mmmme—e -- MULE FRACTIONS —==w==m-m=an=’

3,0037E~05
7.6486E-01
" 2.9081€E-05
1.7331€-01
5,1003E-06

L, 0.0560E-006 .

6.1752E-02

1.9133E-13 -

1.8l61E-4¢

1.005495.N/SQ~M,

90

5.88206-03
8.9859E-01 -
5.6642€-03 ..

3,3737€~-02
8.7612E-04
1.0937€~03

~ 5.4155€-02
.1.5731€=07
243545E-24 .

usl =

XHE = .10

2.6411€-02"
- BeTLIOAE-0L
*244812€-02"
1.7451€-02 -
2.7024E-03
4.2938E-03
5.2379E-02 .
7.1702E-06
2,7371€-18

2.30E+C4 M/SEC

MOV ING SHOCK "STANDING SHOCK REFLECTED SHOCK

4.2286E+02
2,5620E+0)
9.8066 E+00
7.1080E+01 -
. 6.4707E+0)
1.8324E40C
- 1.6830€+00
.S.TL03E-01
1s6365E+02

6.4114E-05
. B.1146E-0)
6.2656E-05
1.2898€-01
9.9032E-06
1.1366E-05
5.9417E-J2

1.1501E-12"

1.5818E-43

MOLE FRACTIONS

.-

2.9571E+03 - -
-5.13C1EeC1"

3.0814E401

1,2243E+02 -
9.T7726E400 -

1.9073€+00-
1.8707€+00
9.952CE-01
5.2035€+00

1.0428E-02
8.98718E-01

1.0011€-02

2.4428€E-02
1.2397e-03
1.65¢CE-03

5.3455€~-02 -

‘6. 0541E~07
2.9961E-22

5.3036E+03

S 6.6940E401°
*441058E+01~
~ 136403€402 ¢
1.0664E+01*

©- "1 .9841E+00 -
1.929T7E +00-
8.8033E-01L -
75,131 06400

3.4897E-02
8.5T794E-01
3.2736E-02

- Le4294E-02

© 3.08406~-03
‘5.2305€6-03
5.1808E-02
1.4440E-0%

© 343503€~17"




Pl = 1.002+405 N/SU-M,

XH2 =

HU

AP TITXNT

GAME
u

SPECIES

E-
2]

He
h2
A=
H2e
HE -
RE+ -
HE++

Pl = 1.J0E+05 N/SQ-M,

XH2 =

-

He -
M2
h-
h2e,
rE
HE+
HE®y

<90

MOVINS SHOCK
4.5888E+02
¢« 7583E+01
$.5508E+00
T.T261E+01
6.9386E+00
1.8720E+0C
1.7419E409
1.002CE*QC
1.7023E+01

1+4299E-04
- d45138E-01
1.4072E-04
9.0887E-02
1.9289€-05
2.1567€-05
5.T409E-92
7.7351E-12
1.7369€E-40

«SC

TABLE |. - Continued

US1l = 2,40E+04 M/SEC

XHE = .10

STANDING ShaCK

3.1147€+03 5.5785E403
5.5515€+01 7.0505E+01
2.9655E4+01 4.0578E+01
1.32¢67€+02 1.7709E+02
1.0032€+01 1.0891E+01
1.9411E+00 2.0171E+00
1.8918£+400° 1.5499% +00
9.5814E-01 8,6281E-01
5.4762E+400 5.235TE+00
MOLE FRACTIQONS ===-====c-=--
1.6474E-02 | 4.3518€-02
8.5247€E~01 8.4309E-01
1.5784E-02 4.0814€-02
1.8522e~02 1.1900E-02
1.6022€-03 3.35485€-03
2.25C8E-03 6.0381€-03"
5.2858E-02 5.1260E-02
1.7927E-06 2.5413E-05
1.4626E-20 2.5070E-16
US1l = 2.50E+04 M/SEC
XHE = .10

REFLECTED SHOCK

MUV ING SHOCK STANDING SPOCK REFLECTED SHOCK

4.9574E+02
3.0011E+01
9.2L5TE+0U
8.3681E+01
T.4T14E+00
1.9099E+00
1.7924E400
(140377400
1.7657E+01

3.56126-04
8.83146-01
3.32286-04
5,03228-02
3,7179E-05
4.1619E-05
5.5791E-u2
5.5613€-13
+3.3703E-37

3.2547E+03
5.941GE+Q1
2.8655€+01
1. 4332E+C2
1.0263E+01
1.9744E+00
1.9115€+400
. 2T26E-01
5.672CE+00

MOLE FRACTIONS

2.37C0E-02
d.81EEE-01
2.2684€-02
1.45€¢1€E-02
1.9272€-03
2.9352€-03
5.2301E-02
4.26C1E-06
3.3035€-19

SeT845E403
7.3840E+01
3.5750E+01
19023€E+02
1.1118E+01
2.0511E+00
1.ST0T7E+QO.
.8.4941E-01
5.215%E+00

5.251T€E~02
8.2728€~01
©.9298E~02
9.9108E-~03
3.5373€E~02
6.7152€~03
5.0701€~02
4.1411E-05
1.4103E~15

" 100 KN/ m?

Pl = 1,00E+05 N/SQ-M,
XH2 = .90
P> 5.3323E+02
T 3.2996E+0L
RHO 8.8241 E¢00
H 9.0332E+00
A . 8.0362E+00
s’ 1.9455E+00
2 1.8314E+00
GAME 1.0687E+00
[V} 1.8265E+01
SPECIES  =-womcececna
E- 8.1532E-04
H 9.0541E-01
He 8.0778E-04
H2 .3.8205€-02
H- 7.3041E-05
H2+ 8.0583E-05
HE 5,4604E-02
HE ¢+ 4.9T92E-i0
HE ¢ 7.7370E-34
PL = L.00E+05 N/SQ-M,
XH2 = .90
MOVING SHOCK
[ N 5.7156E+02
T 3.,64B0E+01
RHO B.4296E+00
H 9.7217E+01
A 8.5544E400
S * 1.978BE+00
z 1.858TE+00
GAME 1.0793E+00
u 1.8855E+01
SPECIES  —==--=-=-ene
E- 1.9240E-03
n 9.1806E-01
He 1.9070€-03
H2 © 2,4020E-02
H- 1.3399E-04
H2e 1.50996-04
HE 5.3802E-02
HE+ 3.9067E-09
HE#+ 1.3388E-30

USL = 2.606+04 M/SEC

XHE = L10

MOVING SHOCK STANDING SHOCK REFLECTED SMOCK

© 3.3748E+03

L6 2968E+0] |
2.7744E+01
1.5431E402

TL.0482E401,
2.0074E+00 ,
1.9318E+400
9.0327€E-01
5.8021E+00

MOLE FRACTIONS

"3.1750E-02
8.68¢0E-01
3.0382€-02

"1.1751E-02

5.9245€E403

.. T.6866E+01

3.8704E+01°
2.0341E€+02,

. 1.1335€+01

2.08ASE +00

. 1.9914€ 000,
. 8.3942E-01

‘2.1966E-03 .

'3.5563E-03
'5.1757€-02
8. 732€6€E-06
4.1416E-18

5.3801E+00

6.16356-02
. 8.1142E-01
'S TT68E-02
8.3034E-03
3.6277E-03
71.2319€-03
5.0153€-02
6.2641E-05
6.0408E-15

US1 = 2.70E+064 M/SEC

XHE = " .10

STANDING SHOCK REFLECTED SHOCK

3.4871E+03 6.0335€¢03.
6,6261E401 . T1.ST98E+0]
2.6963E401 " 3,7563E+01 .
"1.6565E¢G2 2.1677€E+02
 1.0697E+01 1.1556E401
2.040CE+00 ' .  2.1184E+00"
'1,9519E+400  2.0129E+00
8, 8475E-01 ‘8.3139E-01
5.8886E+00 '5.4356E+00
MOLE FRACTEONS ==---oeolio's
4.0362E-02 © 7.0645€-02
© 8.5357E~01 7.9487E-01
Y 3,8621E-02 6.6575€-02
9. 6658E-03 6.9416E-03
2.4110€E-03 '3.6558€-03°
4.1254E-03 ‘T+6342E-03
5.12186-02 4.9589E-02"
1.5822E-0% ' 9.12T1E-05
3.410€E-17 © 2.2562E-14
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Pl
XH2

1

won

HU

NAD I x—TO

GAME

SPECIES

E-
H
213
hz
P—
H2+
HE
HE+
HE ¢+

PL = 1
XH2 =

HO

NWVWDPRIR-T

GAME

SPECIES

E-
H
ne
+2
H-
h2e
nE
HE ¢
HE++

174

«00E+05 N/SU-M,
«50

MOVING SHOCK
v.1119E+02
4.0227€+01}
8.0915c¢00
1.0435&¢02.
8.9636E£+00
2.0096E+20
1.87T7E+00
1.06376+00
1.9444E+01

4.1248E-03
9.2233E-01
4.0864E-03
1.5714E-02¢
2.2433E-us
2,627CE-04
5.3255€~2¢
2.441 8508
1.0094E-27

+0JE+05 N/SG-M,
.50

MOV ING SHOCLK
&.5266E+02
4,3963E+00
7.8419E+00
1.1176E+02
$.2T14E+00
2.0384E+00
1.8931€E+00
1.0328E+400
2.0050E+01

I+ 1644E-U3
Je2002€E-01
T.6800%-03
1.0971E-02
3.3853%-04
4.1625E-06
5.2822E-02
L.1216E-07
244311E~¢5

usl

XHE .12

STANDING SHOCK
3.6147E+403
6. 9384E+C1
2.6416E+01
1. 7745E+02
1.0912€+01
2.C716E+0OC
1.9722€+00
8.7022€-01
5.9508E¢30"

MOLE FRACTIGNS

4.9356E-02
8.3735E-01
4.7257€-02
8.0917€-C3
2.5834€-03
4. 6555E-C3
5.06178€-02
2.6421E-C9
2,1042E-1¢

usl1 =
X4E = .1C

STANDING SHOCK
3.T8C7E+03
7.2437€+01
2.6190€E+01
1.868¢E+C2
1.1131E+01
2.10z27€+CC
1.99248E+400
8.5828E-01
5.9876€+00

MOLE FRACTIGNS

5.8621€-32
8.2029E-01
5.6141€-02
6.87CLE-03
2.7283£-02
5.1673E-03
5.0128€6-02
4.1715E-05
L 06ETE-1E

TASBLE |. - Continued

= 2,8CE+04 M/SEC

REFLECTED SHOCK
6.1611E+02
8426076401
3.6670E+01
2.30536+402
1.1772E+01
2.1508E+00
2.0339E +00
8.2487E-01
5. 4891 +00

" 7.9659E-02
7.7849E-01
T.5227€-02
5.8562E-03
3.64928~02
7.9535€E-03
4.9038E~-02
L.2772E-04
7.3259€-14

2.90E+04 M/SEC

REFLECTED SHOCK
6.3463F¢03
«£453E401
3,6138€¢01
2.4494E¢02
1.1994€¢01
2,1822E+00
2.0551£ 400
8.1911e-01
5.54616+400

8.8659€-02
7.6158€-01
8.3875€-02
4.9665E-02
3.6264€-03
8.2350F-03
4.8485€-02
1.7507€E-04
2.2265E~13

b, = 100 kN/ me

Pl = 1.00E+05 N/Su-M,

XH2 =

NP ID=D

GAME

SPECIES

E-

h

H¢
he
He
H2e
HE
HE+
HE#¢+

3

-
]

GAME

SPECIES

£
M
he
F2
Fe
h2+
HE
HE+
HE ¢

«30

MOVING SHUCK

- 6.9630£¢02
4.7511€+01
T.68l6E+00
1.1945E+02
$.5183E+00
2.0656E+00
1.9079€+00
9.9948E-01
2.0679E+ 05

.1.2894E-02
9.1269E-01
1.2756E-02
3.1729E-02

" 4.578BE-04
6.0352E-04
5+24145-02
3.8373e-07
2.0470E-23

+0CE+05 N/Su=M,
]

US1 = 3.COE«04 M/SEC

XHE = .10

STANDING SHGCK REFLECTED SHOCK

3.9859€+C3 6.6043E+03
7.5450E+01 8.8495E¢01-.
2.6235€401 3.5926E+01
2.0288E+02 2.6015E+02
1.1352€+01 1.2230E¢01
2.1327E+00 2.2142E+00
2.0127E+00 2.0771E+00
8.4829€-01 8.1370E-01
6.0417E400 5.6094E+00
MOLE FRACTIONS ~=——cmeee—eu
6.8004E-02 9.79726-02 .
8.0280E-01 T.4478E-01
6.51326-02 9.2831E~02
5.,8582E-03° 4,1973€-03
2,.8478E-03 3,5891E-03
5.6572€~03 8.4911E-03
4. 9558E~02 4.7904E-02
6.3015€~05 2.3900E-04
4, 66CRE-15 6,7227€E-13
US1 = 2,20E+C4 M/SEC
xHE = .10

MOVING SHOCK STANDING SHCCK REFLECTED SHOCK

7.9027E+02
5.3858E+0!
7.5646E+0)
1.3569E+02
9.9442E+00
2.1168E+00
1.9397€+00
9.4656E-0Q1
2.2007€+01

1.6758E-32
8.8824E-01
2.6442E-02
5,2450E-u3
1.2219€-04
1.0359E-03
5.1552€-02
2.3189E-06
1.32526-20

4.5228E+403
B8.15C7E+01
2.6991€+01
2.3C91E+02
1.1809€+01
2.1911E+00
2.055%€E+00
8.3222€~01
6. 1551E+CO

MOGLE FRACTIONS

4.68L78-02
7.6739€~01
9.3138E-02
©.4289E-03
3.01€1E-03
6.5662E-03
4.8510E~02
1.3062€-04
6.431€E-14

7.3301E+03
9.4912E+01
3.6410E¢01
2.9308E402
1.2723€+01 .
2.2756E+00
2,1211€+00
8.0408€-01
5. T603E+00

1.1615€-01 °
7.1101E-01
1.1032€-01 .
3,0074E-03
3.4831€-03
8.8620€-03
4.6718E-02
©.2660E-04
5.41689E-12



PL =1
XHZ =

MNAPIDAD

GAME

SPECIES

E_

H

He
H2
H-
h2+
HE
HE+
HE++

Pl 1

XH2 =

HO

NADPTIDAD

GAME |

SPECIES

E_
H
He
H2
M-
HZ+
HE .
HE+
HE++

«00E+05 N/SQ-M,
90

MOVING SHOCK
8.9299E+02
5.9345€401"

© 7.6158E+00,
1. 5309E+02
1.034SE+01 -
2.1656E+06
1.9758E+00
9.1270E-01
243408E+Cl

4.3635E-02
8.5644E-01
4.3084E-02
3.7837€~G3
9.4870E-04
1.4910E=03
75,0605E-02 '
3.0544E-C6
1.17756-18

+00Z+05 N/SQU=M,

«90

MUVING SHOCK *
1.0936E+03 . .
6. 4238E+0L
7.7530E+00
1. TL62E+02
1.0737€+01
2.2132E+00
2.0151E+00
8.9065E~-01
'2.4849E4+01

6.1946E-02
3.2134E-01
6.1127E-02
2.89T6E-03
1.1313g-03
1.9294E-032
4.9605E-02
2.0434E-05
3.295¢E-17

TABLE 1. - Continued

US1 = 2.40E+04 M/SEC

XHE = .10

STANDING SHOCK
5.2092E+03
8.7719€+0L
2.825€E401
2.6152€402
1.2284E+01
2.2482E400

. 2.0987E+00
8.1973€-01
6.294GE+00

MOLE FRACTICNS

1.0532¢e-01
7.3243E-01
1.0085€E~01
3.3376€-03
3.0909E-03
T.3174E-03
4.T401£-02
2.4855E-0¢
6.,53¢61E-13

XHE = .10

STANDING SHCCK
6.0195E+403
9.4185E+01
2.9838E+C1 .
2.9446E+02
1.2781E+01
2.3048E+00
2.142CE+Q0
8.0969E-01
6.4457E+CC

REFLECTED ShKOCK
8.29T0£+02
1.0204€¢02
3.7528€+01

3.2937E+02 -

1.3263E+01
2.3368E+00
" 2.1666E400
1.9561E-01
545481E+00

1.3419€-01
6.T745E~01
1.277156-01
2.1022E-03
3.32083E~03
9.0277€-03
4.5421E~02
7.3398E~04
4.0205€-11

USLl = 2.60E+04 M/SEC

REFLECTED SHOCK
9.4605€+03
1.0988E +02
3,8911E+01
3.6883E+02
1.3844E+01
2.3965E+00
2.212TE+00
71.8834E-01
6.1794E+00

MOLE FRACTIONS =~=-==—==c—-

1.23217€-01
6.9859E-01
1.1807e-C1
2.4794E-03
3.06886~03
T.8326E-03
4.6245E-02
4.4133E-04
5.31€6E~12

1.5162€-01
6.4503E-01
1.4470E-01
1.4256E-03
3.1556€-03
8.8716E-03
4.39%4E-02
1.1993E-03
2.6696E-10

py = 100kN/ me

Pl = 1.00E+05 N/SQ-M, USl = 3,.80E+Cé M/SEC

XH2 = .90 XHE = .10

MOV ING SHOCK STANOING SKHOCK

4 1.1219E+03 6.9367E+03
T 6.8751E401 1.0098€+02
RHU 7.9340E+00 3.1432E401
H 1.9124E+02 3.2960E+02
A 1.1126E+01 1.3299E+01
S 2.2603E+00 2.3603E+400
2.056TE+00 2.1854E+00
GAME 8. 7542€-01 B8.0148E-01
u 2.6319E+01 6.635CE+00
SPELIES  ===<w=====-o-=- MOLE FRACTIONS
3 8.0815E-02 1.4047€~01
H T.8497€-01 6.6629E-01
He 7.9710€E-02 1.3464€-01
H2 2.2860E-03 1.8007€-03
H= 1.2680E-03 2.9156E~-03
H2+ 2.3298E-03 8.0671E-03
HE 4,8578E-02 4.5018€-02
HE+ 4.2937E-05 7.3961E-04
AE+s 4.9741E~-16 3.6290E-11

REFLECTED SHOCK
1.0807E+Q4
1.1881E+02
4.0227E+01
4.1158€+02
1.449TE+01
2.4565E+00
2. 2612E+00
7.8232E-01
6. 4653E+00

1.6905e-01
6.1262E-01
1.6180€-01
9.1794E-04
2.9989E~03
8.3886E-03
4.2358E-02
1.8660€E-03
1.6706€E-09

Pl = 1.00E+05 N/SQ-M, US1 = 4.COE+04 M/SEC

XH2 = .90 XHE = .10

MOVING SHOCK STANDING SHOCK

4 1.2473E+03 7.9323€+03
T : 7.3029E+01 1.0835€+02
RHO 8.1328E+00 3.2819€+01
H 2.1196E+02 © 3.6665E402
A 1.1514€+01 . 1.3860E+01
S 2.3072E+00 2.4166E400
3 2.1001E+00 2.2308E+00
GAME 8.6440E-0L T.9477E-01
u ’ Z.T1800E+0L 6.9004E+00
SPECIES  -=--m=m=—e—- MOLE FRACTIONS
E- P.9766E-02 1.5751E-01
H 7.4838E-01 6.3441E-01
He . 9.8369€E-02 1.5118E-01
H2 1.8272E-03 1.2550€E-03
H= 1.3602E-03 2.8341€E-03
H2e 2.6T756-03 7.9835€-03
HE 4.7538£-02 4.3641E-02
HE+ 7.9938E-05 1.1866E-03
HE++ +.T106E-15 2.2321E~10

REFLECTED SHOCK
1.2323E+04
1.2915E+02
4,1254E+01
4.57TT8E+02
1.5244E+01
2.5164E+00
2.3130E+00
T.7792E-01
6.8276E+00

1.86T2E-01
5.7969E-01
1.7928€-01
5.5617E-0¢
2.9041E-03
7.6120€-03
4.,0508€-02
2.7258€-03 "
9.8554£-09
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TABLE I. - Continued

by~ 100 kN n’

Pl = 1.005+05 N/SY-Ms  USL = 4.20E¢C4 M/SEC Pl = 1.00E+05 N/SQ-H. US1 = 4.&60E+0& M/SEC
Xh2 = .90 - - .1 ° " XHE = JlO: - . XH2 = .90 XHE = .10 -
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING ShOCK REFLECTED SHOCK
P - T 143796E403 - 9.0150E+C3 " 1.4009E +04 P T 1.6643E402 . l.1320E«04 1.7931E+404
T v+ TaTLTTE#OL - 1.1634E¢Q2 T "1.4135€402 T 6.5392E+01 1.3492€402 1.7438E¢02
RAD - 8.3347E+30 3.4025E401 ' 4.183%+01 * RHO - 6.7094E+00  3.5328E+01 . 4.111TE+01
H © . 2.33715e¢C2 4.U5T2E402 Y 5.0TI0E+02" W .  2.8053E+02 4. 8900E¢02 64,21 T0E+02
A DL 1419058401 - 1.44€1E+401 . 61116401 A " 1.2713E+0l . 1.5852E¢01 . 1483496401
S o .. L 2.356LE¢C) 2.4T16E+00 - " 2.5754E400 S 2.44B0E+0C 2.5783E400 2,691 6E +00
.- T 2. 1448€+09 < 2.2768E+00° ' - 2.36BSE+00 L. © "2.,2378E¢0) 2.3748€400 2. 5008E +00
GAME 8.5623E-01 7.8951E-01 © 1.7517€-01 GAME - - ‘B.45T5E-0L 7.8427€-01 7.7202E-01
[V T+, 2.9288€4901 1. 178CE®03 - . 1.2826E+400 . U T 2,2263E401 7.9732€E+00 8.6565€+¢00
SPECIES  ~=c-cecom=-= MOLE FRACTICNS ~=-o--- ——— SPECIES  —————w=———eo MOLE FRACTIONS —-~—<-==ae ——
E- 1.1356€-01 L.7398€-01 2. o«aos 01 £- . l.5521€-01 | 2.0657E-01 2.4471E~01
M. © T4l211E=-21 " . “&.CIEEE=-Cl ~ 4 5.,4563FE-01- H* - - 5.4150E-01 5.427€€-01 4,6980€-01
He T, le16876-01 T - 1.6725€-01 - 1.9745E-01 He T " 1.5295E-01 1.9928€-91 2,3787€-01
h2 : LoabeTE-(3" 8.45585~04 . " 3.1537E-04 H2. . "9.2616E-04 . 3.3919E-04 8.0556E-05
M= . - 1.4110E-92 T 2.69€3E-03 © 2.9056E-03 H- 1.4053E-03 2.53¢7E~03 3.1689E-03
H2¢ - o0 ' 2.9629E-C3 . 7.63C0E-03 - 6.6231E-03 H2+ 3.3214E-03 6.2867E-03 4.3947€-03
HE © - 4.6488E-0c ~ . 14.2122E-02 3.8515€-02 HE Y- 4,43415-02 3.8667E-02 3.4374E-02
HEe T 1.3TLTE-D4 1.7964E-03 3.6995E-03 hEe . 3.4537E-04 3,4410€6-03 5.6123€-03 .
RE#e, . . ~3,3210E~14 .1, 2219€-C9 ' 5.4796E-08 - HE++ 7 9.3830€-13 2.74326-08 1.5400E-06
Pl = 1.00E+05 N/su-H. US1 = 4.40E+04 M/SEC Pl = 1.00E+05 N/SQ-M;  USL = 4.80E+04 M/SEC
XH2 = .90 .. XHF = .10 : v XH2 = .90 XHE = .10
MUVING SHUCK STANUING ShOCK REFLECTED SHOCK . MUV ING SHOCK STANDING SHOCK REFLECTED SHUCK
-1.5L87E+03 1.0052€+04 © 1588 +04 P . "1.8162E+03 1.2518E+04 2.0172E+04
TB.1277E+07 Y- 1.2506£¢02° . - " 1.5629E¢02 - T ' . 8.9580E+01 1.4598E402 “ 1.5616E+02
8.5293E¢00 :  "3.4921E¢Q1 - 4J17926+01 . RHQ 8. 8690E+00 3.5318E40L 3.9916E+01
2.5661E¢02 4.4657E+02 546238E402' ° H T L 3,0551E+402 5.33C8E+02 6.8673E402
L.2303E401 ° - 1.511€6E+01 - 1.7145E+01 A ° T 1.3137€e0L 1.6671E+01 L.S726E+01
'2.4011£+07 "2.5252E400 - . "2.6343E+00 S .. 2.4951E+00 2.6283E+0C 2.74T8E+00
“2.190TE¢09 T, 2.3242E400 2443166400 | r 2.2861E+00 2.4280E+00 2.5763E+00
8.5015E-01 1 ' .T7:8595€-01 " '7.7353E-01 - GAME: - 8.4277E-01 7.8414E-01 7.7000E-01
- 3.2776E401 Tt 7.5263E400 ¢ 756004E +00 | [T 3.3743E¢0L 8.4669E+00 9.61126+00
SPECIES  ===-==—--«=== MOLE FRACT[CNS e SPECIES  =~~=-==—-—=== MOLE FRACTIONS ==——=e-—e-—=
E- 1. 37366 ol 1.90145_01 .. . 2.2429E-01 €~ . 1.7299E-0) .2.2311E-01 2.6595€E-01
woT o ‘6.7664E-0L 5.7354E-01 -  5.0882E-01 * H 6.0735E-01 5.1166E-01 4.2907E~01
Ee 1.3598E-J1. 1.8312E-01 '~ .7 “.2,1710€-01 * He ~ 1.7044€-01 2.15€6E-01 .2.5939E-01
n2 - 1.1697E-33 .- 5.4859E-04  ° 1.6445E-04 H2 .. 1.2430€E-04 .. 2.0180E=04 3.7917E-05
[ R 1.4245E-03" 2.5927E-03- " 3,0056E~C3 H- . 1.35926-03 2.5413E-03 3.3224E-02
K24 . .. - :3,17892-03.- 7.0487€-03 ° ° 5.5000E-03 h2¢e , 3.3885€E-03 S5.4429E-03 - 3.4144E-03
HE © % 4.5425E-02 4.06€1E=02 ‘3.6420€-02 LI 4.3223E-02 3.6845€~02 3.2353E-02
HE+ T T 2,2226E-04 2.5620E-03 | °  4.6948E-03, HEe 5.1988E-04 . 4%.340SE-03 6.4553E-C3

HE#++ ~ ° 1.90285-12 ‘P.CIIEE-G"‘ L 2.9878€-07 HE++ 4.16406E-12 1.1483€E-07 . T«3995E-06
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TABLE I,

USE = 5.00E+04 M/SEC

XHE = .10

STANDING SHOCK REFLECTED SHKOCK

1.3692€+04
1.5824E+02
3.4843E+401
S5.7842E+02
1.7565€+01
" 2.6T77E400
2.4836E400
J.850¢E-01
9.1026E+400

2.2595€+04
2.2107E+02

‘. 3,8513E¢01
1.573TE+02
2.1216€+01

2.8011E+00
2.6539E+C0
T.8724E-01
1.0734E+01

MOLE FRACTIONS —=——io-=-—mx

2.3511€E-0C1 2.8672€~01
4.8022£-01 2.8937€-01.
2,3251€E-01 2.8017E-01
1.1686E-04 1.8162E-05 .
2.5869E-03 3.3979E-C3
4.6004E-03 2.6434E-03
3.5079€-02 3,0402€-02
5.1846€-03 7.26486E-03
4.3565€~07

XHE = .10

3.0868E-05

. . «
US1l = 5,2CE+04 M/SEC:

MUVING SHOCK STANDING SHOCK REFLECTED SHOCK

Pl = 1.00E+05 N/Su-M,
AH2 = .90
MOV ING SHOCK
4 1.9745E405.,
T 9.3880E+01,
RHO 9. 0067E +00.
H 3.3155E+02
A 1.3579E+01
S 2.5418E+00
1A 2.3352€+0C
GAME B.4107E~0)
1] 3.521TE¢0iQ
SPECIES ~~vrocorecmea
E- 1.9030E-01
H- 5.7419E-01
He Lo 8T45E-CL
H2 5.5854E-04
H- 1.2927€-92
n2¢e 3,3824E-C3
HE. 4,206 1E-02
HE+ 7.6187E-04
HE+¢ 1.6723€E~11
Pl = 1.0CE+05 NISu-Av
XH2 = %0
P 2.1385E+403 °
T 5. 5382E+01
RHO $.1135E+00
H ' 3.5862E402
A 1.4047E+0!
S 2.5888E4 05
14 2.3859E+400°
GAME 8. 4C59E-C1
v 3.6 76E401
SPECIES R et
E~ 2.0737¢-01
H 5.4159E-01
He 2.0419E-01
h2 4.2204E-04
H- T 1.21U6E-03
H2+ 3.3043E-03
HE 4.J818E-02
KE+ L.09¢9€-03
HE++ 0.3844F~-11

1.4810E+04
L. 7217€+02
3.3809E+01
6.24T6E+02
L. 65€¢E+0L
2,7258E+00C

2.5444€400

7.8684€-01
9.8705E+20

2.5101E+04
2.4759E¢02
3.7161E+01
8.3171E+02
2,2717E+01
2.8497E+00

2.7281E+00

T«6403E-01
1.1899E+01

MOLE FRACTICNS ==~w-—wer—ee

Y 245710€-01

T 4.4T14E-CL

2.49$7E-01
£.5123E-05
2.6369€-03
3.7825€-03
1,33236-22
5.97626-03
1,56 15E-C6

3.0565€-01
3.5353€-01
2.9810E<01
9.3568E-06
3.37056-02
2.0881E-02
2.8536E-02
8.0151E-03
1.0455€-04

1

- Continued
e 2
P, = 100 kN/ m

PL = 1.00E+05 N/SQ-M,

XH2 =

SPECIES

E--.
H .
He
he
H-
H2¢
HE -
HEe
HE®e

P =1, OCEOOS NISQ-N.

XH2 =

SPECIES
E-‘f

«90

HOVING SHOCK
2.3084E+03
1.0310€+02

9.1859E¢00 .

3.8673€+02

1.4540E¢01 .. .-

2.6353E+00

2.434€+400

8.4132E-01
3.8125E+01

US1 = 5.40E+04 M/SEC

XHE = - .1

STANDING '$HOCK REFLEC?ED SHOCK

1.5883E404
1.8707E+02
3.2592E+01"
6. T7223E+02
1.9605€+01
2. TTOAE+QO .
2.6051€+00
7.886%E~01
1.0727E+01

2. TT0LE+04

2. T592E402

3.5850€E+01
9.1026€402

' 244245€+01

2.8958E+00
2.8004E +00
T.607T1E-01
1.2126E+01

cmmmeameiae WOLE FRACTIONS =———-mmemmmm

2.2397e-01
5.1001€-01
2.2039~01
.3.1310E~04
1.1213€-03
3.1663E-03
3,9488E-02
1.53875-03
2.30056-10

«90

. +2.7380€-01
:4515326-01
2.6669E-01
3.6161E=05

. 2.67296-03
3.0936E-03

.. 3,1700E-02

6.68C4E-03
4,.9884E-C6

3.23226-08
3.2077€-01
2.1537€-01
5.1142E-06
.3.2488E-03
1.6760E-03.
2,6590€-02-
-8.8175€-03
3.0085€~04

usl = 5 GOEOOG n/sec ..

KNE s .10

N
PR SN

NOVING SHO(K SYANDING SNDCK REFLECTED SNOCI

T.9193€~10

-2.4838E+03 " 1.6891E¢04 3.0325€ +04

. 1.0809£¢02 _  2.0271£¢02 3.0521E+02
9.228LE400 < 3.1203E¢01 - . . 3,4625E+01
©.158BE¢0. . 7,2064E402 9. G184E+02
1.5066E4+01 2.0666E+01 - 2.5759E 0L

. 2.6815E+00 :2.8121E+00. 2.9394£400
<. 24901€+00 2.6653€400 " 2.8695€+00
8.4335€-01 7.9049€-01 - 1.5763E-01
3.9559E+01 1.1663E+01 1.4350E+01

wmmcmemiecce MOLE FRACTICNS ===m-cemcema

2.401 TE-0L 2.8910E~01 3.39256-01

P 4.79336-01 .. . 3,8507E-01 2.91636-01
243811E-01 2.82498-01 3.2983E~01
2.27426~04 2. 125%E-05 2.9874E~06
1.0305€-03 " 2.6717€-03 3.0625€-03
2.97146-03 2.5326€-03 1.3768€6-03
3.8064E-02 3.01626-02 2,44 T0E-02
2.1154E-03 7.323CE-03 . 9.6463E-03
1.4112€-05 7.32656-04
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Pl = 1.00E¢05 N/SQ-M,

XH2 =

P
T
RHO
L]
A
S
4

GAME
V]

SPECIES

E~-

H
He
H2
-
H2+
HE
HE+
HE®+

Pl = 1.00E+05 N/SQ-M,

XH2 =

O -
3

c:gvnwlbx
x
m

SPECIES

E-
H

He
H2
H-
H2e
HE
HE+
HE*+

178

HOVING SHOCK
2. 6646E+03
1.1342E€402
9., 2356E¢00
4.4605€+02
1.5631E+01
2.T272E+00
2.5437E+00
8,4690E-01
4.0976E+01

--------- == MOLE FRACTICNS

2.5597E-01
4.4954E-01
2.5134E-01
1.6156E-04
9.4367E-04
2.7373E~-03
3.6473€E-02
2.8388E-03
2.6155E~09

.90

POVING SHUCK
2.8504€+03
1.1915E+02
9.2069€ +00
4,7724E¢02
1.6244E+01
2.7722E+00
2.5985E¢0C
8.5229€-01
4.2373E+01

2.7138E-01
4.2062€-01
2.6606E-01
1.1214E-04
8.6483E-0¢4
2.4750€E-03
3.47776-02
3.7977€-03

TABLE I.. = Continued

USl = 5,80E+¢04 M/SEC
xH

E = .l0

STANOING SFOCK REFLECTED SMOCK

1. 7827E+0%
2.1908E+Q2
2.9857E¢01
7.7002E+02
2.1753E+01
2.852CE+C0
2.7253E+00
7.9252E-C1
1.2656E+0L

3,064S1E-01
3.5624E-01
2.9744E-01
1.258CE-05
2.6233€-03
2.078CE-03
2.8714E-02
7.9436E-03
3.61546-05

3.2916E+04
3,3439€¢02
3.3552€ 401
1.0756E+03
2.T7214E+01
2.9797E+00
2.9338E+00
7.5490E-01
1.5527E+01

3,5354E-01
2.6659€~-01
3.4178E-01
1.8757TE-06
2.8510E-02
1.1574€~02
2.2143E-02
1.0434E~02
1.5078E-03

USL = 6.00E+04 M/SEC

XKHE = .10

STANDING SHOCK REFLECTED SHOCK

1.8682E+06 3.5439E 04
2.3606£402 3,6368€ +02
2.8421E+01 3,25308+01
8.2025€4C2 1.1616E+03
2.2858E+01 2.8637€+01
2,89C6E+00 3.0184E+00
2. T846E400 2.9956E +00
7.9488E-01 1.5274€-01
1.3685E+01 1.6672E+01
---------- -~ MOLE FRACTIGNS ==—mmm=mee-m
2,194CE-01 3.6672E-01
3.2897€-01 2.4447E-01
3.1148£-01 3.5181E-01
7.64CTE-06 1.2382€-06
2.5285€-03 2.6262€-03
1.71256~03 9.8811E-04
2.7264E-02 1.9547€-02
8.567CE-03 1.1120€-02
d.477LE-05 2.7156€-03

3.3056E-09

p, = 100kN/ nl

Pl = 1.0

Xh2 =

HO

NAD I DD

GAME

SPECIES

E-
W
He
H2
H=
H2+
HE
HE+
HE ¢+

Pl = 1.00E+05 N/Su-M,

XH2 =

HO

MNP IN—T

GAME

SPECIES

E_

H

He
h2
M=
H24
HE
HEe
HE®®

.9

0E+05 N/SQ-M,
[

US1l = &.20E+04 M/SEC

XHE = ,L10

MOVING SHOCK STANDING SHhCCK REFLECTED SHOCK

3.0408E+03
1.2534E+02
S.1405€+00
5.0943E+02
1.6914E+01
2.8164E+00
2.6542E+00
8.5990E-01
4.3747€E¢01

se=m———w———e- MOLE FRACTIONS

2.8642E~01
3.9251€E-01
2.8032E-01
7.5992E-05
T7.9654E~04
2.1971E-03
3.2975€~-02
4.7011E-03
2.5401€~08

1.9443E404
2.5313E402
2. 102SE+01
8.7121€402
2.3952€401
2.9273E400
2.8417E400
7.9752€-01
1.4754E401

3,3282E-01
3.0390€-01
3.2428£-01
4.01226-06
2.40C6E-03
1.4248€-03
2.5832E-02
9.1782€-03
1.7986E-04

3.7838E+04
3.9205€+02
3.1612E+01
1.249X+03
2.9983E+01
3.0543%+00

3.0330€+00

7.5105~01
1.T7764E+01

3.7853€-01
2.2555E-01
3.5990E-01
.8.6286E-07
2.4113E-03
8.5911E~04
1.6864E-02
1.1597E-02.
4.2925€-03

US1 = €.40E+06 M/SEC

XHE = .10

POVING SHOCK STANDING SHOCK REFLECTED SHOCK

3,2355€+02
1.3208E+02
9.0360E+00
5.4260E+02
1.7651€E+01
2.859TE+00
2.7109e+00
8.7006E-01
4.5C9E+QL

3.0110€-01
3.6515€-01
2.9415€-01
5.0242E-05
1.3975E-04
1.9157€-03
3.1110€-02
5.7776E-03
1.4955€E-08

2.0078E+04
2.7014E¢02
2.5656E+01
9.2258E+02
2.5032E+C1
2.9627E¢00 -
2.8971E+00
8.0074E-01
1.5877€+01

3.4536E-C1
2.80176E-01
3.3592¢e-01
3.1268E-06
2.2462E~03
1.19446E-03
2.4374€-02
9.79426-03
3.4553E~-0Cs

4. 0090E +04
©.2061€+02
3.0851E+01
1.3387€+03
3.13228+01
3.0897E+00
3.1096€+00
7.50086-01
1.8838E ¢01

~= MOLE FRACTIONS -—=scc——ee—=a

3.8974E-01
2.0822€-01 .
3.6694E~-01
6.1605E-07
2.1946E-03
T7.5125E-04
1.4116E-02
1.1837€-02
6.2055€-03



Pl = 1.00E+405 N/SG-M,
«90

H2 =

&

cgh:mpzz-cv
x
m

SPECIES

[
H

He
H2
-
H2+
HE
HE+
HE++

MOVING SHOCK  STANDING SHOCK REFLECTED SHOCK

3.4338€403
1.3954E+02
8.8856E+00
5.T6T5€+02
1.8473E+01
2.9024E+00
2.T694E+00
8.8301€-01
4.6408E+01

3.1561E-01
3.3815€-01
3.0777e-01
. 3.2226E-05
6.9298E-04
1.6376E-03
2.921 2E-Q2
6.8966E-03
2.1609E-0T

Pl = 1.00E+05 N/SU=-M,
°

XH2 =

P

T

RHO
H.
A
S
1

GAME
V]

SPECIES

E-
H
He
"2
h-
H2+
HE
HE ¢
HE++

TABLE |.- Concluded

py * 100 kNI m?

USL =-£.60E+04 M/SEC Pl = 1,00E+05 N/SQ-M, 'USé = 7.00E4046 M/SEC
XH

XHE = .10 XH2 = .90

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2.0651€+0¢ 4.2068E+04 14 3.8410€E+03 2.1504€404 4,5515€+04
- 2.8753E+02 4.4828E+02 T 1.5641E+02 3.2093E+02 5.0430E+02
2.4333E¢C1 2. 9668E+01 RHO 8.5106£+00 2.1952€+01 2. T669E+01
9.7525€E+02 1.4285€+03 H 6.4790E+02 1.0821E+02 1.6135E+03
2.6127E+01 3.2609E+01 A 2.0312€+01 2.8215E+01 3.5169E+01
2.9977E+00 3.1234E+00 S 2.9824E+00 3.0631E+00 3.1888E+00
2.9516£¢00 3.1631E400 4 2.8854E+00 3.0524E+00 3.2644E+00
8.0436E-01 T.4989E-01 GAME 9.1417e-01 8.12706-01 T.5134E£-01
1.6896E+01 1.981 6E¢01 v 408946E¢01 1.8974E+01 2.1770E+01
MOLE FRACTIONS ====-ee—emm— SPECIES  ~====== ~ec== MOLE FRACTIONS -~e-~c-o—=~-
3.5728€-01 3.9999E-01 E- 3.4269€-01 3.7827€-01 4.1847E-01
2.591CE~01 1.9272e-01 H 2.8769€~01 2.2211€-01 1.6491E-01
3.4666E-01 3.7303€-01 He 3.3317E-01 3.6439€-01 3.8387€-01
2.0719E-06 4.5260E-07 H2 1.2650€-05 . 1.000%E-06 2.5335€-07
2.0772£-03 1.9870E-03 R- 6.2751E-04 1.7421E-03 1.5950E-03
1.0058E~03 6.6205€-04 H2+ 1.1511€-03 T.3421E-04 5.1764E-04
2.2828E-02 1.1565E-02 HE 2.5670E~02 1.9574E-02 T+2505€-03
1.04126-02 1.1812-02 HE+ 8.9854E-03 1.1485€~02 1.108¢E-02
6.4010€-04 8.23T6€-03 HE++ 1+5676E~006 1.6987€-03 1.2299€-02

US1l = &.80E+04 M/SEC
XHE = L10

MOVING SHOCK STANOING SFOCK REFLECTED SHOCK

3.6360£+403
1.4756E+02
8. T164E+00
6.1186E+02
1.9352E+01
2.9428E+00
2.8270E+00
8.9777€-01
4.T69E+OL

3.2931€-01
3.1265€-01
3.2061E-01
2.0438E-05
6.5734E-06
1.3842E-03
2.7407E-02
7.9660E-03
5.8913£-07

2.1134E+C4 4.3920E+04
3.0408E+02 . 4. 75916402
2.3158E+01 2.8715E+01
1.0284E+02 1.52026+03
2.7156E+01 3.38728+01
3.0300€+00 3.1558£+00
3.0015€+00 3,21356+00
8.0807€-01 T.50126-01
1. 7944E+01 2.0796E+01

MOLE FRACTICNS ==~eremee————

3.67€6€E-01 4.0940€E-01
2.4024E-01 1.7861E~01
3.5581E-01 3.7849€E-01
1.4357E-06 3.39887€~-07
1.9144E-03 1.7916E-03
8.6022E-04 5.8675E-04
2.1282€-02 9.2806€-03
1.05€8E-02 1.1553€E-02
1.0657€-03 1.0281€-02
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® ©)

Test gas

Driver gas

Diaphragm
(a) Prior to diaphragm rupture.

| U2 . .
— - bUS @

?
©
®

Interface J \- Incident 'shock

(b) Incident (moving) normal shock in test gas.

(¢) Reflected normal shockAfrom.end wall.

| //@
oM <C\JLT —3

(d) Standing normal shock at test model.

Figure 1.- Sketches illustrating shock-~tube regions of interest:

regions ®, , and: @ .
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Us' km/sec

92/91-

(a) Pressure

d flow velocity behind an incident
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