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PREFACE

Equilibrium thermodynamic and flow properties are presented in tabu-
lated and graphical form for moving, standing, and reflected normal-shock
waves into hydrogen-helium mixtures representative of postulated outer planet
atmospheres. These results are presented in four volumes and the volumetric
compositions of the mixtures are 0.95H,-0.05He in Volume I, 0.90H,-0.10He
in Volume 1II, 0.85H2-0.15He in Volume III, and 0.75H2—O.25He-in Volume IV.
Properties include pressure, temperature, density, enthalpy, speed of sound,
entropy, molecular-weight ratio, isentropic exponent, velocity, and species
mole fractions. Incident (moving) shock velocities are varied from 4 to
70 km/sec for a range of initial pressure of § N/me to 100 kN/m2. The pres-
ent results are applicable to shock-tube flows and for determining flow con- E
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 b
NASA SP-3085 published in 1974. Primary differences in these two versions ?

are (1) errors found:in the input data for atomic hydrogen and proton H* ¥
used in the original version have been corrected, (2) the present version ¢

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

Interest in the exploration of the outer planets with entry probes led
to the development of a number of postulated atmospheric models; the most
abundant gas-in these models was hydrogen (refs. 1 to 3). In order to study
the high-temperature gas behavior behind the normal portion of the bow shock
about a probe entering a postulated outer planet atmosphere, a number of
shock-tube investigations were initiated. (For example, see refs. 4 to 7.)
Such studies require a convenient, rapid, and accurate means for determining
equilibrium thermodynamic properties and flow velocities for hydrogen and
hydrogen-helium mixtures. This need resulted in the publication of NASA
SP-3085 (original edition) for hydrogen-helium mixtures and NASA SP-3087
(original edition) for pure hydrogen. The primary purposes of these two
reports were: (1) to present charts and tables for use in the rapid deter-.
mination of equilibrium thermodynamic properties, flow velocity, and species
mole fractions for incident (moving), standing, and reflected normal shocks
in hydrogen or hydrogen-helium mixtures and (2) to provide a convenient
means for determining flow conditions behind the normal portion of the bow
shock about a vehicle at extremely high velocities in proposed outer planet
atmospheres. )

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

The primary purpose of this revised edition of NASA SP-3085 is to cor-
rect the errors in calculated thermodynamic properties and flow velocities
contained in the original edition. 1In reference 11, the procedure for.solv-
ing the conservation relations for normal shocks, the computational method
for determining thermochemical equilibrium hydrogen properties, and the
refinement of the hydrogen model used in these calculations are discussed
in detail. Also presented in reference 11 are a tabulation of the heat of
formation and spectroscopic constant input data required to calculate the
thermodynamic properties of hydrogen and a relatively comprehensive compari-
son of hydrogen thermodynamic properties calculated by using the procedure
of references 9 and 10 and a number of other sources of hydrogen properties.



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

Since the original edition, more recent analysis of the Jovian atmo-
sphere revealed the presence of higher percentages of hydrogen than postu-
lated for the earlier atmospheric models (ref. 3). For this reason, and
for the sake of convenience in relation to the size of the publication, the
original format of NASA SP-3085 has been modified to consist of four volumes
of tables and charts of equilibrium normal-shock solutions for hydrogen-
helium mixtures. These four volumes contain respective mixtures of
0.95H2-0.05He, 0.90H,-0.10He, 0.85H,-0.15He, and 0.75H2-0.25He. The revised
editions of NASA SP-3085 and NASA SP-3087 supplement one another and provide
a broad range of information concerning equilibrium thermodynamic properties
for normal shocks into the postulated atmospheres of outer planets.

SYMBOLS
a speed of sound, m/sec
h specific enthalpy, J/kg
p ' pressure, N/m2
R universal gas constant, 8.31434 kJ/kmol-K
s specific entropy, kJ/kg-K
SWO/R nondimensional specific 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
W molecular weight of undissociated 0.85H.,-0.15He mixture,
0 2
kg/kmol
Z number of kmoles of dissociated and ionized 0.85H,-0.15He mixture
per number of kmoles of undissociated 0.85H,-0.T5He mixture,
Wo/W
2




. . 9 log p

YE isentropic exponent, ——
3 log o sW /R
o]
o density, kg/m3
Subscripts:
1 state of quiescent test gas ahead of incident normal shock
2 state of test gas behind incident normal shock (see fig. 1)
2r state of test gas behind reflected normal shock into region C)
‘ (see fig. 1) ,
2s state of test gas behind standing normal shock in region ()
(see fig. 1)

y driver-gas conditions at time of diaphragm rupture

CONVERSION FACTORS AND CONSTANTS

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

1 N/m = 9.8692 x 1070 atm = 1.4504 x 107" psi = 2.0885 x 1072 1bf/ft?
1 kg/m3 = 6.2428 x 1072 1bm/ft3 = 1.9403 x 1073 siug/rt3

2 _ 10.764 ft2/sec® = 4.3021 x 10~% Btu/lbm

1 J/kg = 1 m2/sec
1 m/sec = 3.2808 ft/sec = 2.2369 mph

Physical constants appearing herein for a 0.85H,-0.15He mixture at an
initial temperature T1 of 300 K are as follows:

=
1

2.314 kg/kmol

=
i

3.526 MJ/kg



Vg, 4= 1.426
Z, 2'1;000 "
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 FLOW REGIONS AND%COMPUTKTTON PRO&EDURE,.

The. reglons of 1nterest for a shock tube are 1llustrated 1n flgure 1.
The drlver ‘gas ‘at the tlme of dlaphragm rupture is de31gnated as region ,f
and the qu1escent test gas.is des1gnated as region () (flg 1(a)) Upon
rupture “of the dlaphragm, .an 1nc1dent shock wave propagates 1nto reglon !
with ve1001ty Us The flow conditions 1mmed1ately behind this shock are.
denoted as region (:) (fig. 1(b)). When the incident shock wave reaches ~
the end.wall. of the -shock tube, it.is reflected back. 1nto region |
(fig. 1(c)) The gas beh1nd .the reflected shock wave 1s_brought to rest,

relative 't the shock tube Flow condltlons behlnd thls reflected shock :{“
wave, which is propagatlng upstream w1th ve1001ty U , are de51gnated

as region;<:>;}jt;¢;l':j o A['; T T W:F“ A Co

For .a blunt model p051tloned 1n the drlven sectlon of the shock tube,AT;J
a standlng bow shook is formed at’ the model, prov1ded the flow in region
is supersonlc (flg 1(d)) The flow condltlons 1mmed1ately behlnd the nor- _ ..

-, e ;

iy S

mal'portion of this‘standing Shock are designated’asiregiond(:)ﬂ*

The conservation relations- -for-an incident. normal shock into
reglon C), a standing’ normal shock, and a reflected normal shock are pre-
sented. in reference 11, along .with the method of solution, (success1ve
approx1mat10ns) For the solutlon of these conservatlon relatlons,_an equa-.
tion of state (i e y source of equlllbrlum thermodynam1c propertles for e -
hydrogen hellum mlxtures where the, dens1ty is a; functlon of pressure and .
enthalpy) 1s requlred The program of reference 8 was used to generate the
present results and the equatlon of state takes the form of the equlllbrlum "
procedure of references 9 and 10. This procedure is based on m1n1m1zatlon
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. o

The spe01es used to model the hydrogen hellum mlxture are. the six
species used in the hydrogen calculatlons of reference 11 (e' J H, .
H*, and. H™ ) plus the helium species He, He®, and He** (alpha parglcle)
The source of heat of formation and spectroscoplc constant inputs for the

at



hydrogen species are discussed in.reference 11; the heat of formation and
spectroscopic constant -inputs for the helium species He and.He* .were. .
obtained from the listings of reference 13 and were checked against .those
presented in the tabulations of reference 14. (The energy levels for He .-
and 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 H¥ and alpha particles He** are also treated as atomic species.
Although the proton possesses a nuclear spin of 1/2, the same value of spin
as the electron, the degeneracy input is unity instead of two for reasons
discussed in reference 11. The alpha particle He** also has a degeneracy
of unity for the same reason as for the proton (i.e., nuclear spln 1s
ignored). :

3

The same iterative criterion used to solve the conservatior relétibns'\A
in reference 11 was used for the present 0.85H,-0.15He mixture shock cross- -

ings (i.e., in the method of successive approximations, the density in

region C) , (:), 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 equ1valent'

to state properties behind a moving shock in a shock tube. In free fllght
the free-stream conditions and flight velocity correspond to the initial
conditions in region C) and the shock-wave velocity, respectlvely, 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 pressure in region G} (P1) and the inci-
dent shock velocity (US1) is varied within the group. In table I, p1>'is



varied from 5 N/m to>1do kN/m and U is varled 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 Y flow velocity (U),
and species volumetric comp051tlon is given for tEe 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 Py/P, Pos’/Py Pop/Pq .

: oA o ,‘

RT TZ/?1. -'TZS/T1 T%P{?1,4
RHO P Pos/Py Por/Py

H h,/h, " hyg/hy ©hyn/hy

A a2/a1 . azs/a1 a2'r,/a1

S 32/s1 : 323/31 szr,/s1

yA Z,/Z, .5223/21 = zér./z1
GAME YE,2/Yg, 1 YE, 257 g, 1 g, 2r/ YE, 1
U U,/a, Uyg/a, -;Uf/é1

The lower portion, of each tabulation, illustrates the Species comp051tlon
for mov1ng, standlng, and reflected shock reglons Rows are 1dent1f1ed by
the species symbol.

The conditions in region (1) are used to nondimensionalize calculatéed

properties’ in regions (@), (:), and . " The temperature in region (1)
T is 300 K for all cases in table I. Correspondlng thermodynamlc proper- -
ties for a 0. 85H -0.15He mixture in reglon ‘ are given 1n the follow1ng

table:



INITIAL CONDITIONS AHEAD OF INCIDENT NORMAL SHOCK

~ IN 0.85H,-0.15He

T, = 300K
W= 2.314 kg/kmol
hy = 3.526 MJ/ke
a, = 1.239 km/sec
Yg,q = 1.426 A
Z, = 1.000
p., N/in° /m3 s.W_/R
1" p11g 1 o
5 0.004638 25.98
10 .009277 25.28
- 20 .01855 24.59
50 .04638 23.67
100 .09277 22.98
200 .1855 22.29
. 500 1638 21.37
1 000 L9277 20.68
2 000 1.855 19.98
5 000 4.638 19.07
. 10 000 9.277 18.38
20 000 18.55 17.68
50 000 46.38 16.77
100 000 1 92.77 16.07

In the presentfreSultS'of table I, no upper limitations on pressure and
temperature are imposed; hence, the user of these tables is cautioned to
exercise discretiog in employing the present results at pressures

exceeding 100 MN/m“. (See ref. 11.) .

No temperature restriction is placed on the present calculations for
hydrogen-helium mixtures since, in the comparisons of reference 11 for pure
hydrogen, thermodynamic properties calculated by using the procedure of ,
references. 9 and 10 were observed to be in good agreement (within 3 percent)
with more rigorous calculations for hygrogen for te%peratures 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. (2) although Coulomb



interaction effects are expected. - (See-appendix B of'ref“‘?1;5 It should
be recognized; however, that thermodynamlc propertles calculated at the' -
extreme temperatures in regions <:> and (:) ‘must be v1ewed only as ;«:;
estimates. ... . - .. Ce ; . .

. . . t"u‘ " e R - .4’.' R ) “;

As demonstrated in reference 11 1ntermolecu1ar force effects on 3ff

thermodynamlc pPopertles in Peglons (:);‘(:):; and ‘<:>‘ are negllglble for¥'3
pure hydrogen for the present range of.-.p, “and U_..  The’ compr9331b111ty e
factor for helium is significantly less than that ?or hydrogen at a given
pressure and temperature (ref. 15); thus, intermolecular force effects for

the present hydrogen-helium mlxture are also negllglble R R I AR

Tl et NG T sl Ty

Charts

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

properties and flow velocity for regions () y <:>, 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 US scale is to
enhance the readability of these charts. The figures were generated by
machine, and linear line segments were used to connect adjacent data points.

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

CONCLUDING REMARKS

Equilibrium thermodynamic and flow properties are presented in tabu-
lated and graphical form for moving, standing, and reflected normal-shock
waves into a 0.85H2-O.15He mixture. Properties include pressure, tempera-
ture, density, enthalpy, speed of sound, entropy, molecular-weight ratio,
isentropic exponent, velocity, and species mole fractions. Incident
(moving) shock velocities are varied from 4 to 70 km/sec for a range of
initial pressure of § N/m2 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 H*). This report
represents a revised version of the original version of NASA-SP-3085 and
includes four hydrogen-helium compositions instead of the original three.
The original version of NASA SP-3087 for pure hydrogen has also been cor-
rected and the reader is referred to this hydrogen report for a detailed
discussion of computational procedure, heat of formation and spectroscopic
constant input data, and comparisons .of predicted thermodynamlc propertles
for real hydrogen between various .sources.

Langley Research Center

National Aeronautics and Space Administration
Hampton, VA 23665 .

September 22, 1976 -
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TABLE 1.- NONDIMENS IONAL THERMODYNAMIC: PROPERTIES 'AND FLOW VELOCITY FOR INCIDENT (MOVING),
STANDING, AND REFLECTED NORMAL SHOCKS IN 0.85Hp-0.15He MIXTURE

[User cauiioned about using table at pressures exceeding 100 MN/mZJ

|
Pl = 5.006+00 N/SQ=M, . US1 = 4.00E+03 M/SEC ~ PL = 5,002400 N/SQ=4, 4 Usl = €. 005'03 H/SEC
XH2 = .85 e XHE = ,15 - XHZ = .85 XHE = .15
Sk . L. L s . S e e e
MOV ING SNOCR SYANDING S"UCK REFUECTED SHOCK 4 .. MOVING SHOCK..STANDING SHOCK..REFLECTED SHOCK
.1.2097E¢0L RS 397401 . 6422326401 . P = 2.7742E¢0), : 9.%320E¢01 «.+ 71468908402
J330557E+00. |, 3.8278E+00.. . 5.4136E+00, T . 545338€+00 . .. .7,0013E400: . .. 7.7023E+00
. 6.6356E400. " T1.1489c401 . Rh) . 5,0062E+00 1.3194E+401 . . - 2.0861E+01-
'3.9436E+00, 5,7281E+00 H .5.9024E+00 . BeTOSTE+N0- - . 1,1250E¢01,
1.9394E+00. . 2.2572E4+30 A - z 25925+¢0) :2.4146E+00, . 2.5399E+00
‘1.05015000,, T:1.0652E+00 S. J1e ICOAEOO) .1.1087E+0 1.128% +00_
R . 1,0000E+00. . "~1.0006E+00 Lz 1.0013E+00 1.0209E+00, 1.0513€+00
GAME q‘._ q 9208E-01 N :9.4063E-01" GAME . ,,.'.9_21156 oL 4801562~ ol 1.9676E-01
(The " 244141E+00 “1.4366E+400 1.2710E 400 U 3.8783E+00 1.469T€400 1.2286E+00
SPECIES  —~===-- - MOLE FRACTIONS ———-—————- SPECIES --—--——-- MGLE FRACTIONS —=--——v=——-=
"'9.4712660 i, 1.4580€-37. 5.5275€-22 ~145970£520 ¢ 1.2621€<15 © . | 4.4517€-14 .
B 1T72E-09_ /1.3886E-06 1.1607€6~-03 ., . 2.5115€-03- .4, 0862E-02 . -~ -9.7542E-02
6.4030E-20 . b 6877E-20 6.8906E-20 he - s d.64533E-20: . 1.2518E=-15 4.4132E-14
" '8.5000E-01 | e 5000€E-01 8.4893E-01 HZ i~ J.4T68E-01.» - 8.1220E-0l- . . 7.5977E-01.
1.9233E-68. 3_12595_55 ‘%.1185€-27 - _0.5809E=26.. . 5.9T22€E-20 -, ;,:%.4909E-18.
5.3913E- 21; 2.5448E-21 1.0284E-21 . HE+. . T.T201E22 » .4 1.9419E-17 ... _3.8965E-16
1.5000E-01 . ‘1.5000E-01. . . 1.4991€E-01 HE - .7104991€-01 .- 1,46S4E-0L .- 1.4268E~01
“3.T1736-12° ‘3.2954E~60 73,9617€-51. HE + .1.9198E-50 .1.1914€E-40 1.4714E-37.
J. ‘0. 0. HE++ . 0. 0.
Pl = 5.00E+00 N/Su-n. T US1 = S.00E€03 M/SEC T ... Pl = 5.G0E+Q0 N/SQ-M, . 7. COE v
XH2 = .85 XHE = .15 : C XH2 = .agE 00 Arsazt Sié : 1:?25‘0; Hrsec
ANDING ‘SHOCK REFLECYED SHOCK " MOIING sHDcu “STANDING SHOCK- " REFUECTED S HOCK
‘L L.0848E+02, L ;;’ 3.8669£+01 1.6805E+02 2+ 6654E¢02
2 6 AasllEooo . L 6.54805+00 - T.8441E¢00" " 8436096400 ~
'9.0700E¢00 ° . Le5524E4+01 RHU 3+s82TLE+QU 2.0144E+01. .. 2:8911E+01"
5799056400 ° *'8',2801E +00 H v 7.T4675¢02 1.2119E¢01- " 1.49286+01 %
L 2. 2789E+00" . 2.4037E+00 A R < 2.5728E+00 . - ~23698JE400
3 2. , 0.
“ 1.0785E+00. 1.0954E+00 . S ... .1.1257€+00 " 1.1432E+00 :
1.0012€+00 1.0158E+00 . 3E . i L. L 1s1677Ee00
. s 2, .. ,1.0133E+09 “1.0637€400° - “'1,10256+00"
779,2396E-01 © | 8.2673E-01 GAME 842757E~01 -0+ 7.9335E-01 - .
“*1.5603E400 - L2867 400 v o . 7. 8970E -0l
1 68265400 1.3518E400 1.1836E+00
SPECIES “=—=—-—==t=-" MDLE® FRACTIONS ———="———-ln SPECIES  =====en ——- qaLE FRACTIONS ——---—-o
2.66608-31""° o ©512250E-20 | . 6.5276E-18 €~ “1.13508-18 o . - . -
1.6369€-05_ """ 2,3891E-03 *' ° '3.1099€-02 Ho o r2e6189F-03 <. ;f,fi?:é-;t f [ttt
“BeTITIE-20""" " " 122021E-19 8.0207E-18 . b T 101285616 - Br4B51E-14 i erare s
*'8.4998E-01 " 8.4779E-01 B.2123€-01, "2 . e 3.2579E-01 & - . 7.3920E-01" . 6.15055:‘;"
“1.77646E-37 . T244004E-20 H- 2.2915€6-21 "+~ . 8.T7150€-18" : 1.6506E :
8 -51" - . . . -16
1o44228-21 .. 1.5375€-18". H2 ¢ To1722E=19-  71.4144E-16 7.1912€-
1.5000E-01 1.4982E-01 . 1.4T767€-01. HE . 1.4804E-01" *. " 1.4102E-C1 1.3606F éf-
5.1794E-57 ° '1.9359E-49 U7 2.1409E-39. HE ¢ 3.7266E-4 - N -
HE ¢+ "0. 0. 0. - HE++ 3. zo6E=43 ;:OO‘QE 33 5:66645'3‘

12




" TABLE 1. - Continued

2
Py SNI'm
Pl = 5.00E400 N/SuU~M, USl = B8.COE+03 M/SEC Pl = 5.0C0E+00 N/Su-M, USl = 1.00E+04 M/SEC
XH2 = .85 B XHE = .15 XH2 3 .85 XHE = .15 :
MCVING SHOCK STANDING SFUCK REFLECTED SHOCK: MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P "S.lbeTECOL 2.8371E¢02 4,1872€+02 P B8.3G3d4E+OL 6.6061E402 8.9788E+02 |
T © T.17355+00 8.5185E+00° - 8.9599E+¢00 T 8.0033E+00 9.6565E+400 - 1.0075E+01
RHO . 6.9591E+20 2.9696E+01 4.0016E¢01 RHN 9.4310E+00 5.3875E+01 6,6878E+01
he T $.88875+00 1.6174E+01 - © 1.9349E+01 H 1.5022E¢01 2.6008E+01 3.0073€+01
A 2.4366E+0) 2. 7455E4+400 TS 2.8742E+00 A 2.6424E+00 3.1181€400 3.2690E+00
S 1.1534€+00 . 1.1583%E+00 1.2122E +00 [ 1.2183E+00 1.2308E¢J0 1.3174E+00
L - 1.0384E40) - 1.1215€E+00 1.1678E+00 I3 © 1.1121€¢00 - 1.2702€+00 1.3326E+00
GAME " 7.9694E-91 7.8897€-901 7.8951E-01 GAME T.8451E5-91 T.9265E-01 1.9591E~01
U 5.539375+00 . 152991E¢00 1.1669E+00 U T7.2169E¢)) 1.2655E+00 © 1.1832E+00
SPECIES  ——w=w-=-=-~-= MOLE FRACTIONS =-==-e=c---- SPECIES ° m=== MOLE FRACTIONS ===--cceecee
- 5.59976=15  "1.6071E-12 T.4756E-12 E- 3.6044E-13, 5.9448E~11 1.9693E~-10
Ko “T.39C7E=02 ¢ 2.16716-01 " * * ~.2,8740E-01 noo- 2.6157€-01 " 4.2530E-01 © 4,99156-01
he : -1.5942E-12 T.4l41E~12 He L 3.58606-12 5.8951E-11 ~  1.9541€~10
k2’ . : ©04%954F-01 . 5.86415€-01 H2 .- - 64t355E-01 . 4,5660F-01 3.8828E-01
M- 2.20656-19 . :3.640256-16 - °  2.3130E-15 k- - 3.0564E=17 2.83C0E-14 ‘1.1809E~13 .
H2+ ’ 31872617 ‘r1e3251E-14 16,3828E-14 n2e 1.8757E-15 "5.2569€-13 . -1e6369E=-12 .
HE . lekau6E-21" 1.3375¢-C1 1.2844€-01 HE 1.3438E-01 1.1810E-01 1.1256E-01 .
HE+ 1.03336-1y 8.53151E~24 3.7693E~22 HE+ d.2734€-30 " 1.26€26-29 6.5068E-29 E
HE®+ - T 9. - 0. . hEee B N . T 0. 0. : K
Pl = 5.0CZ400 N/Su=My, USL = 9.COEe03 M/SEC PL = 5.0C5+07 N/Sy-Ms  USL = 1.10E+04 M/SEC
XH2-= .85 - XAE = .15 : . XH2 = .85 . XHE = .1
MUYING >HOLK  STANDING SHOCK REFLECTED SHOCK MOVING SHUCK  STANDING SHOCK REFLECTED SHOCK N
P 6,6988E+91 4.4T13E+B2 © 6.2800E+02 . ] 1.0270€¢02 9.2707€402 - . 1,2317€+03
T B T.63028¢99 9.1070€¢79 9.5238E +00 T 8.3340E+00 1. 0L96E+0L 1.0640€¢01
KHO 8.18493£¢00 “,12641E+01 5.2974F401 RHO l.N642E+0L | 6.6904E001 8.0925€ +01
HD o 1.2316E+ 01 2.0824E+01 Z.6404E+01 H 148037501 3.1734E401 3.6355€+01
A, 2.5330€+00 2.9265E+400 3.0640E+00 a . 2.7503E+00 3.3235£400 3.4931E «00
s . 1.18428+00 1.22875+00C 1.2622€+00 s 1.2555€+00 1.3363E+00 . 1.3770E¢00
z C1.0719E+ 09 " 1.1907E+20 1.2448E400 z 1.1580E+00 1.3592£+00 . 1.4306E+00
GAME .« - 7.8751%-0] . 1.8974E-01 7.9190E-01 GAME © 7.8377€-01 7.9698E-01 8.0162E-01
Ul 6438305000 © 1.2666E+90 1.1633€+00 U 849449E400 1.2820E400 1.2175E+00
SPECIES & =~=—e—oeeme == MOLE FRACTIONS ---—==cwmce=s = SPECIES  =-ccmcccaco. MOLE FRACTIONS ~m-==ecee—e-
E- 7 1 5.4257E-14 1.16CIE-11 4.3272E-11 £~ 1.39608-12 I 2.0823E-10 | . 7,8836E-10
[ 1i34198-01" 3.2026E-01 . .3.9333E-01 BT T 2.T284E=01 7T 5.,2847E-01 ©  ° 6.0194E-01
He 6039176 ~14 - 1.1502€-11 4.2921€-11 he - 1.38d9€-12 = 2.6622E-10" T.8285€-10
L2 © T.2588€~01 : 5.5376F-01 - 4.8617€-01 H2 5.97626-0¢ "3.6117E-01 2.9320€-01
H- T 3.9931E-1§ - 3.8500E-15 - - ~1.96419€-14 H- . 1.5397€-1¢ " 1.65856-13 ° 5.8669E-13
h2e - . 304374E-16 1.0148€-13 .7 3.T027E-13 r T 1.2074€-15 2.1832E-12  6.0976E-12
HE : 1.3996E-01- - 1.2598E-01 - 1.2050€-01 HE 1.2954€-01 1.1026E-01 © 1.0485€-01
HE 2.44852-37 2.7995€-31 1.9464E-30 HE+ 2.2628E-34 2.6464E-29 1.9090E-27
HE®s ~ Yoo T 4 R 0. . HE e+ R PO 9. T T 0. '

i
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PL
XHZ

H2+

HE++

Pl
XH2

h;'~4.2093E000
T4 T.B416E-01

4 2.4821r¢01

5.00E+00 N/SU-Hv
«85 ~ns

MOV ING SHOCK
<. 1.23248402
8.6434E+00
t 1al78%E+01
- 2.1213E+ 01
2.8629E+90
A1.2957E+00

18.8043E+00

4.9806E-12

t 3.4613E-01

- 4.9577E=12 .
1.0 5.2983E=C1

5.7502€-16
2.3525E-14
1.2404E~01
© "3.9753E-33 -

R P

5.0CE+CO N/Su-M,
.85 -

MOVING SHOCK

. 1e2840E 01

1 2.4801E+00

1.33385%+00
. 12 2659E+00
. T.8554£-01

U f. 0 9.6T81E+00

SPECIES  —--=---e—ee-
£- 1.3301€-11
H ©4.15996E-01 -
He 1.32601E-11
H2 4.6154E-01 -
B- 2,1244€-i5:
H2+ 0.1805F-1¢
nE 1.1485)3-21
hE+ 3.06138-23 |
rE e J.

14,

< 1445595402 o
~849312E+00 .

usi
< u. XHE

"on

tel5

DN 1

STANDING SHOCK
-1.2662E+403
:.1.0752£¢401

«+ T7.9538E+01

T . 3.7996E¢01
~3.54T0E+0Q0

1.3957€+00

€t 5.le4STCE+00

-, 8.0308£-01

TABLE I

l. ZOE*O& H/SEC

REFLECTED SHOCK

1.6306E+03
1.1256£+01
G.4187€ 01
4.3264€401 .
3. T7449€E+00

. 1.4405E+00

s+ 1.5381E+00
8.1009E-01

. 1:3160€400 L.2675€ +00
MOLE FRACT(ONS s

7. 09206-09 " 3.09386-09
- 6.2 T40E-01 6.9964E-01
L. 0850E-09 3.0756€-09

2 v6966E-01 2.0283E-01 .
[ B.03E9E-13 | 2.6451€-12
2.0B45E-11
9.7527E-02

us1
XHE

15

STANDING SHOCK
J1.6202E+03
1eT360E+01
+ 9, 1:274E+01
4. 4T797E+0}
3.T979€E+G0
. 1.4579€+00
- 1.56265+00

. 8.12156-01

’ 1.3678€E+00

HULE FRACY!UNS

3. 95776-09
-7.2012€-01

. 3.9657E-09
1.8249€-01
L1 31eSE-12
2.4966E-11
9.5951E-02
1.2625€-25
9.

6.5709E-206 .

0.

1.30E+¢Ce M/SEC

REFLECTED SHOCK
2.1020E+03
1+2016E+01
1.0577€+02
5.0875E+01

211 4.0509E +00

1.5074€ +00
1.6539€+00
£ 8.25T1E-01

©, - 1.3461€+00 .

1.4129€-08
1.9080€-01
1.4068E-08
1.1851€-01
“1.2581€-11
7.3799E-11
9.0690€-02
3.3815€-24
9.1995€-88 .

;Cophnued
2
=5N/m
Pl = 5.00E+00 N/SU-M, USLl = 1.40E+04 n/ssc
XH2 = .85 - a -+ XHE(= a15e-
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
Pt 1.6969E+02 - 2.0405E+03 -- 2.6439E+03
T 9.2177E+00 152110€+01 < +1:3223E¢01
RHQ . "~ - 1,3866E ¢01 < 1.0068E¢02 .- - -1.1282E402
H o1 i 2.d649E+01 © 5.2118E401 . "5.92TTE+01
A .1 3,1040E¢00 4.0990E +00 " 4.5206E+00
s . 1.3641E+00 -1.5223E400 - - 1.5766E¢00
I Tle3274E00 167356400 1. 7722E+00
GAME:  '*7,8T46E-01 8.2901E-01 - 8.7211€-01 .
U T 150485E¢01 1.4462E+00 -1.4690E400 ~ -
SPECIES  ==---=-mewaa HOLE FRACT[ONS e e ———
t- 3.6453E-11 1.7080E- -08 1.02416-07
H 4.9323E-01 . +.8+0494E-01 - 18.T145E-01
He ¢ "3.6306E-11 ‘1.69S1E~-08 . . 1.0215€-07
“2 *: 3.9367€-01 -  1.0543E-01- 4.3905E-02
M- -~ 6.6607E-15 ¢ 1.4525€-11.. 8.2358€-11
H2+ . 1.5357€-13 - 8.287SE-11 ., i 3.3998E-10
hE 1.1300€6-01 . 8.9630E-02 :. .B8.4641E-02
HE ¢ < 3136597631 4.5813E=264 - - 3.4808E-23
. HE## - .o o o.. +~15E1€-88 1.5083E-77
Pl = 5.00%5¢0) N/50-Ms US1 = 1.SOE¢04 M/SEC
XH2 = .85 - XHE =. .15
MOV ING SHOCK STANDING ShOCK REFLECTED SHOCK
4 .1 1,9557E+02 2.49B5E+03 343294403
T »9.:5006 €+ 00 . 1,3314E+01 L 1.7727€401
RHO i - 1.0533E+02 1.0169E+02
H '5,9939E+01 6.9899E +01
A . %.5T04E+00 6.0977E+00
s . . 1.5867€400 . 1.6502E+400
13 (1.3938€+00 T 1.7816E¢00 . 1.8469E+00
LAME ©7.9008€-01 8. 8064E-01 1.1357E¢00 !
u .IHQZQTEOOI . 1,5848E400 1.9161E¢00
SPECIES  =mmm===m—--- MUOLE FRACTIONS ==~—=-o=ccoma
[ 3.5290E-11 '1.2626€-07 2.2119€-05
4 _5.6501E-01 3.7741E-01 9.1703€-01
He T3.4967E-11 1.28C8E-07 2.2174E-05
b2 3,2737€-01 7 3.83928-02 1.709€E-03
H- {.7423E-14 ¥.2780€-11 6.3418€6-09
r2¢ 3.4030E-13 3.6951E-10 1.1645€-08
nE 1.)762E-01. 8.4164E-02 8.1218€-02
HEe L.63e7E-20 6.8767€-22 3.0656E-16
RE¢s J. 6.4770E-80 1.9619€-59




: ..+ . - TABLE I, -Continued. S

2
P " SN/ m
Pl = 5.0CE+0) N/SU-M, US1 = 1.60E+0&4 M/SEC Pl = S.00E¢00 N/SU~My USL = 1.B0E+04 M/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = .15
MOVING SHOCK STANDING SHOCK REFLECTED SHDCK : MOV ING SHOCK STANDING SFOCK REFLECTED SHOCK
[ © 2.2319E02 - T2,9321E403. . 4.1635E402 P 2.8356E402 3.7176E403 5.746TE+03
L 9. 79665 +00 “l.6561E¢01 1245932E401 T 1.7476E¢01 2.7076E¢01 3, 3659€+01
RHO - 1.5552E¢01 9.6002E¢01° - 8.6492E¢01 RHJ © 1.6717€+01 7.3806E401 8.9280E+01
H © 3,7152E+01 6.8092E+01 © "8.2833E+01 " 4.0781E¢01 8.5259€+01 - 1.0609E¢02
[ 3.3765E490 5.8132E+¢00 .IT«0296E+00. A 3.69585+¢00 1.0364E400 7.4538E+00
S 1.4820E42) 1.645SE400 - "1+ 7092€+00 S 1.5876E+00 1. T290E+00 1.7830€¢00
Z "1.4648E+09 1.86442E+00 . 1.8563E+00 I3 1.6191E+07 1.861CE+00 1.9238E+00
GAME - 7.93548-01 . - 1.1065€+00 1.0265€+00 GAME 8.35306-01 ° 9.8282E-01 8.6314E-01
u 1.2084E+01 © 1.9589E¢00 - ' ' 2.6438E¢00 v © 1.3659E401 3.0959E400 3.1459+00
SPECIES  ==—v-=—mo=ee MOLE FRACTIONS - SPECIES- ~-~ MOLE FRACTIONS —~—=m——een=
[N 2.0813E~10 - -"7.6369€-06 3,4780E-03 [ 1.2003E-99 5.9570€~03 3.8376E-02
+ . 6.3464E-01 9.1550E-01 - 9.1217€-01 M- Lo 1.64T2E-01 ) '9.0743€-01 - 8.4526E~01
K+ . .. 2.0743E-10 7.6341E-06 - 3.4779€-03 e - 1.1973€-09 5.9570€-03 3.8376E-02
h2 2.6296E-01 3.1532E~-03 7.3405E~05 Mz 1.4263E-01 * 4.B8T29€-05 1.6548E-05
H~ ©...4.5812E-14 .  2,5525€-09 . 2.8453E-07 h- . L 200b653E-13 - 3,7117€-07 '1.6501 E~06
H2+¢ . . 1.3928E-13° - 5,42C3E-09 3.3199€-07 HZe © o 3.26215-12 4. 2444E-07 . 1J8405€-06
HE © T 1.0240E-01 8.133¢E-02 8.2805E~02 . HE 9.20646E-02 ° 8.06C2E~02 T.T971E-02
HE+ i . 2.0326E-29 1.9703€6-17 9.4351€-11 RE® - - 5.2085€-28 3.0253E-10 4.3225€E-08
ME+ 3. : 9.4536E-64 1.4292€~39 HE ¢+ ). : 2.1761€~38 6.5368E~30"
LPL = 5.0CE+00 N/SJ4=M, US1 = 1.70E+04 M/SE L C Pl =75.002+00 N/SU=M, - US1' = 1.90E+04 M/SEC
XH2 = .85 XHE = .15 v Do XH2 = .85 . - "XHE = .15
" MOVING SHUCK STANDING SFOCK' REFLECTED SHOCK . R MUVING SHUCK STANDING.SHOCK REFLECTED SHOCK
P 07 2.5253€¢32 ' 3,3109E+03: " 4.9648E +02 i P . 3.1616E432° T 4.2078E+03 . 6.4896E¢03
T © 7 1.0114E+01 T 2.2121E401° 3.0615E+01 T 1.0936F¢01 3.0356€+01 3,55626401
RRO " 1.6212E+01 8.0875E+01 - 8:6065E401 /N0 1.7001€¢0% 7:4585£401 9.2679E+01
H T l4.1826E401 © T.6448E+01 9. 461 TE+01 H -~ . 5.2015E+01 9.4991E+01 1.1770€¢02
a T 3.5263E¢00 6.7855E+00 7.2150E+00 | a 3.9011€+00 7.1446E¢00 7.T021€+400
s . 1.5340E+20 1.6921E¢20 1.7487E+00 3 1.6423E¢00°  1.7615E¢00 1.8162E400
L ’ 1.5401F 20 1.8507€+00 . 1.8843E¢00" Il 1.7005E+00 1.8883E+00. 1.9690€ +00
GAME . 7.9829€-01 1.1247€¢0C ° 9.0241E-01 GAME d.1841E-01 9.0224€~01 8.4TLT7€E-01
u 1.2875E+0% 2.5824E+00 2.9832€+00 u 1.44634E¢31 3.2937€+00 . 3.2383E+00
SPECIES . ~=--=--=--~-~ MULE FRACT.IONS -= SPECIES  ~===m=m=maee MOLE FRACTIONS —=——i=om——ae
E- 4.9889E-10 545854E-C6 1.8207€~-02 e~ : 3.5723€~09 "2.0453E-02 6.0464E-02
H: 7.0138€-01 9.1762E-01 .  8.8395F-01 N ’ 3.2386€~01 . 8.7961E-01 8.0288E-01
He 4.9745E-10 5.5852€-04 1.8207€-02 He: 3.5656E-09 -2.0453E-02 . - 6.0463E-02
n2: 2.01235-01 2.0753€-04 . . 2.6685E=05. H2 . 8.7933£-02 5.3597€-05 . 1.1969€-05
H- 1.1534E-13 - 6,6021E-08 - 9.5740£-07 H- 8,2090t-13 © 9.2114E-07 2.2744E-006
H2+ 1.55686-12 . 8.7155€E-C8 © 1.0648E-06 H2¢ 1.5267€-12 1.0181€-06 2.56T3E~06
HE 1.73976-02° 8.1053E-02 - . - 7.9607E-02 HE 4:8211€-02 T.9427€~02 .. 1.6180€E-02
HE+ " 1.7203E-28 8.9662E-13 6.1510€~09 HE ¢ 5.7652€-217 4.0511E-09 1.4849€-07

HE ¢+ de 5.0521E-47 449007E-33 HE ¢+ et . . 1.3790€-35 6.0745€6-28

.
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Pl

=95
XH2 =

SPECIES

E-
W
he
H2
H-
H2+
HE
HE +
HE++

Pl 5

XH2

«0Q0E+0) N/SQ-M,
.85

us1
XHE

.15

TABLE |. - Continued

2.00E+04 M/SEC

MOVING SHOCK STANDING SFOCK . REFLECTED SHOCK

3.5006E+02
1.1650€+01
1.6879E+01
5.7524E+01
4. 2093E+00.
1.6971E+00
1. 7802€E+00
8.5433€-01
1.51387£+01

1.7287€E-08
d.7652€-01 -
1.7268£-08
3.9223€-02
3.33365-12
2.2532E-11
8.,4261E-02
9.847T7E-25
"1.1013E-90

«J0E400 N/SQ=M,
.85

“. MOVING SHOCK °

SPECIES

E_
H
Hé
H2
H-
H24
HE
HE+
HE ¢+

16~

« 3.8389E+02
1.3369E+01
“1.5015%5+01
6.3281E+01
5.0183€+00
1.7494E+02D
1.3339€+00
1.3244E¢90
1.5865E+01

3.6495€-07 °
I.1241E-01
‘3.6483E-N17
6.0202€-02
4 12765~-11
1.6220€6-10
3.1569€-02
2.1374E-21
-4.07526-79

4.6889E+03
3.2282€E+C1
7.7912€+01
1.0535€+02
7.4320€+00
‘1. 7933E400
1.9289£+00
9.131SE-01
3.2971E+00

MOLE FRACTIONS

4.1468E-02
6.3928E-01
4,1668E-02
5.3323E-05
1.4760E-06

1.6370E-06 -

7.7723E-02
2.4168E-08
5+8529€-33

usl
XHE

.15

STANDING SHOCK
4.7155E+03
3.4667E+01 °
6.9419E+01
1.1528E+02
7.5943€+00
1.8316E+00
1.9633E+00
8.47B7E-01
3.5725E+0QC

MOLE FRACTIONS

S.7TT¢4E-02
8.0806E-01
5. 7764€-02
1.0¢615€E-05
1.7160E-06
1.927CE-Co
T.6368E-02
1.0258€-07
5.1575€-29

T7.0966E+03
3.7250E+01
9.4404E+01
1.2953E+02
7.9431£+00
1.8503E+00
2.0181€+00
8.3931E-01
3.3007€+00

8.3287€E-02
7.5908€-01
8.3287€-02
9.1271E-06
2. T7S5€-06
3.1818E-06
T.4329€E-02
3.6275€-07
1.6100€-26

2.10E+04 M/SEC

REFLECTED SHOCK
7T.1546E +03
3.8501E+01
8,9840E+01
1.41065+02
8.1531E+00
1.8880E+00
2.0684E+00
8.3470E-01
3.3317€+00

1.0562€-01
71.1624E-01
1.0562€-01
6.9356E-06
3.00965-06
3.4885€~06
7.2518€-02

2
P SNIm

6.8912€E-07 -

1.6396E-25

Pl
XH2

[
T
RHO
H
A
S

P4

GAME
u

SPECIES

£~-
H
H+
H2
-
H2+
HE
HE+
HE++

Pl
XH2

[

.85

MOVING SHOCK
4.1573E+02
1.7149E+01
1.3107E+01
6.9235E+01
6.0623E+00
1.7934E+00
1.86495€+00
1.1587E+00
1.6403E¢01

=—=====-=---~ MOLE FRACTIONS

3.6523€-05
9.1852e-01
3.6522€-05
3.0578£-04
1.5004E-09
2.9498E-09
8.1103E-02
2.2025E-16
1.7539E-60

5.20E+00 N/SQ-M,
5

© MOVING SHOCK

HO

NOBIN-ATD

GAME

SPECIES

£-

H

He
H2
M-
h2+
HE
HE+
HE++

4.4856E+02
2.1309€E+01
1.1369E+01
7.54365+31
6.5821E+20
1.8287E¢00
1.8516E+00
1.0980E+00
1.69325+01

XHE = .15

STANDING SHOCK

4.3466E+403
3.5854E+01
6.0445E+01
1.2503E+02
7.7576€E+00
1.87217€+00
2.005TE+00
8.3688€-01
3.5612€E+00

7.7624E-02
7.6955€-01
7.7623€-02
7.0531€-06
1.8253E-06
2.0649E-06
7.4788E-02
2.15C4E-07
1.6350E-27

us1
XHE

STANDING SHOCK
4.1200E+03
3.684TE+01
5.451G6E+01
1.3511E+02
7.9272E+00
1.9118E+00
2.0509E+00
8.3155e-01
3.5354€+C0

5.00E+00 N/SQ—M, US1 = 2.20E+04 M/SEC

REFLECTED SHOCK
6.45426403
3.9249E +01
7. T6T6E+O1
1.5152E+02
8.3112E+00
1.9301E+00
2.1170E+00
8.3132E-01
3.3243E+00

1.2613€-01
6.768TE-01
1.2613E-01
5.0478E-06
2.8783E-06
3.3637E-06
7.0854E-02
1.0502€-06
6.8964E=25

2.30E+04 M/SEC

REFLECTED SHOCK
5.5987E+03
3.9961E+01
6.9266E+01
1.6230E+02
8.4T44E+00
1.9T704E+00
2.1672E+400
8.2924E-01
3.3199€+00

—-—-m=——-=-— MOLE FRACTICNS —-———-——o-m

9.2068E~04
9.1711E-01
F.206E-04
3.8862E-05
1.7000€-~08
2.3402E-28
8.10i0kE-02
7.0897€E-13
3.0255E-48

9.79¢1€-02
7.3062E~01
9.7960E-02
5.2028E~06
1.8940€-06
2.16C2E-06
T.3139€E-02
3.8488E-07
1.3063E~26

1.4638E-01
6.3803E-01
1.4637€-01
3.8126E-06
2.7608E-06
3.2531£-06
6.9212E-02
1.5317€-06
2.5020€-24



Pl
XH2

5

ﬂu;

wpID~T

GAME"
U e

SPECIES

H2¢ 7
HE
HES
dE ¢+

Pl

=5
xXH2 =

o

[N
b
A

S

A
GAME
u-

SPECIES

£-
h
He
h2
H-
Hz+
hE
HE +
ME++

T -

«J0E+00 N/SU~M,
.35

MOVING SHUCK
4.8458E+02
2.647358+01
1.9528E4+01
8.1944E+01
€. 665TE4 30
1.85875400
1.8609E+00
9.6529E~-01
1.75335+01

5.8690E-03
4.0764E-01

T 5,B690€-03"
1.2048BE-J5
6.6063E-18
1.92T7€-)8
3.06066-32
T.2264E~11
1.8292E-41

«0CE+00 N/SU~M,
.85 )

usl =
CXHE = .15

STANDING SHOCK

4.1636E403,
3.7885E+01
5.2326E+01
1.4612E402
8.1196E+90
1.9481E+00
2.1003E+00
8.2856E~01

3.5324E+00 - ’

TABLE 1. - Continued

2.40E+04 M/SEC

REFLECTED SHOCK

5.5683E+03
4.0820E+01
6.5794E+01
1.7430£402
8.6685F+20
2.0083E+00
2.22228¢00
8.28376-0L
3.23556+00

MULE FKACTIONS ====w——e——em

1.1916€-01
6.9020E-01
.1.1919€E-01
4.0541E-06
2.0076E~-C6
2.3124€-06
. Telal7€-02
6.6410E-07
. 9.5017€-26

usl

xAE - «15

1.6750E-01
5.9750E~01
1.6750€-01
2.9976E-06
2.T484E-06
3.2725€E-06
6.7498E-02

2.2836E-06

1.0599€-23

2.50€+04 M/SEC

MOVINo SHOCK STANDING SHCCK REFLECTED SHOCK

5.24315+02
2.T117E+0)
1.0285E +01
 8.8789F 01
6. 73402420
1.8862E+00
1.8799€+30
8.3952E-01
1.8214F+01

1.59356-02
d.8833E-01
1.59355-02
6.3647E-06
1.36136-07
1.55664£~07
7.979GE-C2
. 8.9627€-10
8.4140E-17

4.4341E+03 .
3.8994E+01
S.2780E+01
"1.5824E¢02
8.330CE+I0
1.9826E¢00
- 2.1544E+00
8.2716E-01
3.5545E+900

= MULE FRACTIONS

1.4131€-01
6.4T774E-Cl1
1.4121E-01
3.2418€E~-06
2.1655E-06
2.523%E-00
6.96232€E-C2
1.1254E-0¢
6.6550€-25

6.2814E+03
4.1832E+401
6.5778E+01
1.8772E+02
B8.68947E+00
2.C44TE+0C
2.2828£¢00
8.2848E-01
3.3722E+00

1.8960€-01
5.5509€6-01
1.8960€-01
2.4215€E-06
2.8119E-06
3.3918E~06
6.5705€E-C2
3.4841E-06
%.9888E~23

. 2
Py=5NIm

XH2

SPECIES

E-

H

He+
K2
K- -
h2e "
HE
HE+
RE++

Pl
XH2

SPECIES

E~-

¥

He+

H2

H-
2
HE
HE +
HE +¢

Pl = 5.00E+00 N/Su-M,
= 5 . .

" MOVING SHOCK

5.6719E+02

. 2.8845E+01
1.0319E+01
9.5958E+01
6.8575€ +00

1.9127€+00

- 1.9056€+ 00
8.555LE-01
1.8949E+01

2.9164E-02
3.6295E-01

T 2.9164E-02
4.2630E-06

T 2.1041E-07 -
2.3607E-07
T.8711e-02
4.2613€-09

2.5969€-34 .

5.00E+¢00 N/SQ-My
.85 .

XHE

.15

STANDING SHOCK

‘4, 8423E402
4,0132E+01

5.4530€E+01 -

1.7129E+02

"8, 5686E¢00

2.0168E+00

2.2127E+00
' 8.2682E-01
©3,5911E400

1.6353E-01
5.0425E-01
1.6352€-01
2.7036E-06
" 2.3318E-06

F 2,7532€-06

| 6.T7788E-02
1.8559E-06
" 4.2955€-24

usi =
XHE = .15

US1 = 2.60E+04 M/SEC

REFLECTED SKHOCK
' 6.7945E403

4.2925E+01
6. 7408E+01
2,0232€+02
9.1428E+00
2.0811E+00
2.3482E+00
8.2930E-01
3.4219E+00

" MOLE FRACTIONS —=-m———emee

" 2.1216€-01
5.1179€-01
2.1216E-01
1.9726E~06
2.8898E-06
3.5374E~-06

© 6.3874E-02
5+3255€E~-06
2.4057€-22

2.70E+06 M/SEC

MUV ING SHOCK “STANDING SHOCK "REFLECTED SHOCK

6.1273E+02
3.0210€+01
1.0479E+01
. 1.0340%E+02
7.0021E+00
1.9388€+400
1.9354E+02
8.3853€E-01
1.9715E+01

4.4137€-02
3.3422€-01
4.4117€-02
3.1896E-06
2.8304€-07
3.1517E-07
1.7503E-02
1.27796-08
1.3497€-32

5.3418€+03
4.1274E¢01.
5.6901E+01
1.8514E+02
8.8124E+00
2.0511E+00
2,2745E+00
8.2720€-01

3.6365€E+00 . |

Ts4351E+03
4.4062€+01
6.9B00E+01
2.1788E+02
. 9.4065E 00
2.1179€ +00-
2.4175E+00
8.3066E~-01
3.4803E+00

MOLE FRACTIONS —~—t-—-~==eso

1.8666E~01
5.6074£-01
1.86¢5E~01
2.2402E-06
2.4828E-06
2.9732E-06
6.5944E-02
2.97CSE-06
2.5034E-23

. 2.3476E-01
«.6843E-01
2.3475€-01

" 1.6036E-06
2.9473E-06
3.6658E-06
6.2039E-02
8.0743E-06
1.1370€-21

17.



PL = 5
XHZ =

NP ID-T

GAME

SPECLES

E-
H
He
H2
He
H2¢
HE
HE+
HE ¢ ¢

PL =
XHZ =

SPECIES

[
»
H+
HZ
[
P24
hE
hE ¢
HE ¢+

18

+00E+00 N/SQ-M,
.85

6.6C30E+02
3,1357E+01
1.0699E+01
1.1121E+02
T.1533E¢00
1.9650E+00
1.9683E+00
8.2907€E-01
2.0489£+01

6.0095€-02
‘d.0360E~C1
©2.0395£-02
2.52845-06
3.51990E~07
3.9099£-07
7.6209€-02
2.9700€-08
3.1661E-31

5.0CE+CO N/SQ-M,

85

NUVING SHOCK
7.7989E+92
3,23615+01
1.0949£+01
1.1927€+02
7.3067E+00
1.9913£+00
2.0036E+00
8.2342E-01
2.1213€+01

T.Cb646E-D2
1.7186E-21
T.66+06E-22
2.0729E-06
2.1619E-07
2.6273E-07
7.436TE-02
2.8990£-08
3.53%1E-30

TABLE 1. - Continued

2
pl-SNIm
USl = 2.80E+0&4 M/SEC = 5.00Ee -
st - 2.8 ng = slgg: 00 N/SQ-M,
MOVING SHOGK STANDING SHOCK REFLECTED SHOCK
5.9030E+03 8.1606€ +03 o RPN
4, 2403E¢01 4.5217E+01 T 3. 3265E+01
5.9516E¢01 1.248TE+01 RHO 1.1215E+01
1.9960E402 2.3418E+02 " 1. 2761E+02
9.0629E+00 9.6808E+00 A 7. 46108400
2.0858€+00 2.1551E +00 S 2o 01785+ 00
2.3391£400 2.4898E+00 3 2.0409E+00
8.2812E-91 8.3245E-01 GANE 8.1991£-01
3,.6888E+400 3,5456E+¢00 v 2.2056E+01
MOLE FRACTIONS wo-=--==co-- SPECIES  ~=m——m——m-ee
2.0909€-01 2.5697€-01 - -
5.1769€-01 4.2581E-01 - Jaeuen
2.09C8E-01 2.5696E-01 He 9.35466~02
1.8566E-06 1.2945E-06 H2 1.7349€-06
2.6024E-06 2.9657€-06 H- 4,75356~07
3.1621E-06 3.7511E-06 Ve s 2081E-07
6.4124E-02 6.0234E-02 e 7. 3496E-02
4.6110E~06 1.2081€-05 NEe 1 0549 07
1.2925€-22 . 5.1228E-21 HE++ 3.3463€-29
USL = 2.90E+04 M/SEC Pl = 5.0CE+09 N/Sa-M,
XHE = .15 XH2 = .85
STANDING SFOCK REFLECTED SHOCK MOVING SHOCK
6.5158E+03 8.9613E+03 P 8. 7010E+02
4.3527€+01 4.6395€+01 ¥ 3.4841k+01
6.2251€+01 7.53076401 RHO L.1761E+01
2.1467E¢02 2.5121E+02 " 1. 4516E+02
9.3205€E+00 9.9661E+¢00 A T.7717E+0O0
2.1208E+00 2.1928E+00 s 2.07205+00
2.4062€+00 2.564SE+00 s 2.1210E+00
8.2945E-01 8.3466€ 01 GAME 3.1637€-01
3.747CE+2D 3.€171F¢00 v 2.3633S+01
MOLE FRACTIONS ==-m==mmcoue SPECIES  ==oom--momeo
2.3115€-01 2.7873E-01 [ 1.2779-01
«.7536E-01 3.8408E-01 H 6.7369E-91
2.3114€-01 2.7871E-01 He 1.2779E-01
1.5310E-06 1.032¢€-06 r2 1.257i€-06
2.684¢EE-006 2.9380€E-06 b= 3.7674E-27
3.3128E-06 3.7823€-06 H2e 6.4830E-07
+2333€-02 S5.8464E-02 HE 7.0719€E-02
2.9916E-06 1.7909E~05 HE e 2.74925-07
6.2312€-22 2.2184E-20 HE++ 1.1807€-27

USLl = 3,00€E+04 M/SEC

XHE

.15

STANDING SHOCK
7.1865E+03
4s 4649E+01
6.5015€E+01
2.3032E+02
9.5850E¢00
2.1564E400
2.4757€+00
8.3116E-01
3.8106E+00

MOLE FRACTIONS

2.52126-01
4.33556-01
2.52126-01
1.2527E-06
2.7245€-36
3.41 14E-06
6.0579E-02
1.0404E~05
2.7570€-21

usl =
XHE = .15

STANUING SHOCK
B8.6565E¢03
4.6917c+01
7.0354E+01
2.6330E¢02
1.0137€+01
2.2289E+00
2.62115+00
8.3562E~01
3.954¢&E¢00

MOLE FRACTIONS

2.9419€E-01
3.544CE-O1
2.9417€-01
5.08€E€E-TT
2.6687E-06
3.4631E-006
5.7206€-02
2.22C4E-05
4.6423€E-20

REFLECTED SHOCK
9.8295€ 03
4.T601E+01
T«8142E+01
2.6894E+02
1.0263E+01
2.2310E+00
2.6426E+00
8.3730£-01
3.6946E+00

2.9993E-01
3.4340E-01
2.9990E-01
8.1012E~-07
2.8604E~-06
3.T512E-06
5.6737€~02
2.6397€~05
9.3160E-20

2,20E+04 M/SEC

REFLECTED SHOCK
1.1753€+04
5.0142E+01
8.3565E+01
3.0651E+02
1.0896E+01
2.3091€+¢00
2.68048E+00
B.4416E-01
3.8701E+00

3.4042E-01
2.6573E-01
3,4037e-01
4.6602E-07
2.5530E-08
3.4856E-06
5.3422€-02
5.739€E-05
1.5928€-18



XH2

SPECIES

£-
H

e
H2
fons
H2¢+
hE
HE+
HE++

PL =
XH2 =

SPECIES

E~-

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

Pl = 5.20c2+402 N/SU=M,

85

MDVING SHUCKR
$.8E0GE+02
3.6328E¢01
1.2296E+01
1,6234E+02
8.04803£+0Q
2.1276E+00
2.2076E+00
8.1532&-01
2.5211E+01

1.6200€-01
6.0825E-01
1.6200€-01
J.2954E-07
0.53526-07
7.4207E-017
6.7945E-02
6.0269E-07
2.2074E-26

S.0CE+00 N/SQ-M,
S

MUVING SHOCK
1.1092E+03
3.7673E+01
1.2801E+01
1.8366E+02

- 8,4069E+00
2.1848%+02
2.30015+00
8.1562E-0Q1
2.6787E+0!

1.9569E-01
5.4340E-01
1.9569€E-01
$.8916€E-07
7.0413E-07
8.0938E-07
6.5213E-02
1.1875€-06
2.8026E~-25

ust
XHE

.15

STANDING SKHOCK
1.0293E+04
4.9274E401
7.5202€+01
2.984€E+Q2
1.0726E+01
2.303CE400
2.7735€E+00
8.4174E-C1
4.1225€+00

MOLE FRACTIONS

'3.22CeE-0L
2.7981E-01
3.33C3€-01
4.8657E-07
2.4326E~06
3.2754E-06
5.4029E-02
4.6425E-05

6.91€63E-19

TABLE f. - Continued

3.40E+04 M/SEC

REFLECTED SHOCK
1.3912E+04
5.2974E+01
8.8286E+01
3.4692E4+02
1.1602E+C1
2.3891€E+00
2.5747E400
8.5414E-01
4.CT7T92E+00

3,7809E-01
1.9352€-01
3.7796E-01
2.3404E-07
2.0603E-06
2.9459€-06
5.0296€-02
1.2999E-04
2.9926E-17

USLl = 3.60E+04 M/SEC

XHE -15

STANDING SHCCK
1.207T€+04
5.1823E+01
7.9475£+01
3.3575€+02
1.1367€+01
2.3783E+02
2.9324E+00
8.5Q24E-01
4431G4E+00

MULE FRACTIONS

3.6612€-01
2.1070€-01
3.6502E-01
2.6311E-07
2.0356E-06
2.8561E-06
5.1084E-02
9.8876FE-05
1.0484E-17

REFLECTED SHOCK
1.6301E+04
5.6365E+01
9.1846E+01
3.9033€+02
1.26427E+01
2.4T05E+00
3.1488E+00
8.7015e-01
4.332G6E+00

4.1248E-01
1.2772E~01
4.1215E-01
9.3599£-08
1.4333E-06
2.1679€-06
4.T7308E-02
3.2885E-04
7.5228E~16

t

pl-SNlm

2

Pl
XH2

0o

SPECIES

F-
h
e
H2
[
H24
HE
HE+
HE ++

Pl
XH2

SPECIES

F=-
H
He
H2
Ha-
H2+
HE
HE+
HE ++

5.00E400 N/SQ-M,y

-85

MDVING SHOCK
1.2395€+02
3.3959E+01
1.3267€+01
2.0461E+02
.8.7350E¢00
2.2436E+00
2.398lE+0C
8.1680E-01
2.8359€+01

2.2855E-01
4. 4035€~-01
2.24855€E-01L
5.0682E~07
7.2808E-07
8.43813E-07
6.2548E-02
2.1837e-06
2.6841€-24

5.0CE+00 N/SQ-M,

.85

MOVING SHOCK
1.3767€+403

T 4.0217E+01
1.3686E+01
2.26568E+02

9.074TE+00
2.3039€+00

2.5012E+00
4.18672-01

2.9927€E+01

2.6036E-01
4.1932€-01
2.6035E~-01
3.66215-07
7.2556E~07
8.5755€-07
S5.9967E-02
3.86434E-06
2.2051€E-23

USl = 3,80E+04 M/SEC

XHE = .15

STANDING SHOCK
1.3986E+04
5.4730E+01
8.2604E +01
3.7510€02
1.2088€+01
2.64544E400
3.0937E400
8.6292E-01
4.5612E¢00

4.0201E-01
1.4772€E-C1
4.0178€-01
1.2049E~07.
1.5150€-06
2.2359€-06
4.8261E-02
2.2517E-04
i.8762E-16

Ust =
XHE = .15

STANDING SHOCK

. 1.5989E+04
5.8327E+01
8.428LE+0L
4. 1642E+02
1.2949E+01
2.53C2E+00
3.2524€+00
8.8389€-01
4. 8660E+00

MOLE FRACTIONS

©.3119E-01
9.2057€-02
4.3059€-01
4.1845E-08
9.5262€-07
1.4884E-06
4.5527€-02
5.9302€-0¢
5.0536E-15

MOLE FRACTIONS

REFLECTED SHDCX
1.8939€+04
6.0973E+01
9.3530E+01
4.3746E402
1.3495€+01
2.5533E+00
3.3210E+00
8.9943E-01
©.6851E+00

4.4293E~01
7.2034E~02
4.4186E~01
2.4210E~08
T.6T25E~07
1.2522E~06
4.4098E~02
1.0699€E~03
4.,0046E~14

4.00E+04 M/SEC

REFLECTED SHOCK
2.1853E+404
6.8097E+01
9.2473E+01
4.8918E¢02
1,4882E+01
2.6359E+00
3.4702€+00
9.3715€~01
5.1897€+00

4.6689E~01
2.8111€~02
«.6177E~01
2.9617€~09
2.6354€~-07
4.8036€~07
3.8106€~02
5.1192€~03
T.6730E~12
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Pl
XH2

P
T
+ RHO
R
A
S

z R
. GARE,
u

SPECIES

£~

XH2

b2+ .

hE's
HE++

20

S5:0CE+00 N/SQ-M,

85 .

1.5234£+03
4.1473E¢0L
1.4054E+01
2.4588BE+02

T 9.4266E+00
 2.3657E+02

2.6092E+00

. 8.2119¢€-0%

3.1437E+01

2.9096E-C1 -,

3,6059E~01
2.9096E-01
2.5776€E-07
6.9770E-07.
8.3766E-07
5.7483E-02
6.59%0E~06 -
1.00986-22

Pl = S5.0CE+00 N/SU-M, .
= 5 - -

MOV ING SHOCK .

. 1.6718E+02"

- 4.2754E+0L
1.4368E+01

. 2.7421E402

9.1943E+00
2.4287£400

- 2.7216E+00
< 2443E-01"

- 3.30425+01

3.2025€-C1
3.0449E-01
3.2024E-01
\.7492E-07
0.4657E-07
7.8959€-07
5.5104E~-D2
1.1206E-35
1.11456-21

XHE = ".15

1.8029E+04
.6.3275E+01
8.3886E¢C1
4.5956E+02
s1.4050€+01
. 2.6045E+00
:3.3967E+00
3.1843€-01
5.2816E+00

MOLE FRACTIONS

%.5525E-01
4. T154E-02
4.5333E-01
9.0822E-09
4.4987E-07
T.6168E-07
442140E-02

‘.+ 2.0211£-03

2 9764E-13

XHE

.15

STANDING SHOCK

© TABLE 1. - Continued

— 2
Py SN/'m

< US1 =-4i20E+04 M/SEC

. .MOVING SHOCK STANDING S+OCK REFLECTED SHOCK

2.5011E+04
T.7441E+01
9.0160E+01
5.4511E+02
1.6200€ +01
2.7145E+00
3.5821E +00
9.4602E-0)
S.8002E+00

4.8354E-01
1.0156€-02
4.56443E-01
2.6627E-10
T.3526E-08
1.5104€-07
2.2766€E-02
1.9109€-02
1.3850€-09

US1 = 4.40E+04 M/SEC

REFLECTED SHOCK

2.0061E+04" ° 2+8471E+04
7.0161E+01 9.0250E+01
8.1472E+01 8.6064E+01
5.0440E+02 6.0685E¢02
1.52108+01 1+8587E+01
L 246751E¢00" 2.7901E+00
+.3.5095E+00 3.6655€+400
9.3951E-01 - 1.0443E¢00
5.8338£+400 6.6092E+00
MGLE -FRACTICNS " —=-—————
%,7286E-01 4.9529E-01
1.9657E~02 3.4876€-03
4.6474E-01 4+6030E-01
1.1853E-C9 1.8058E-11
1.5546E-07 1.7040€-08
2.9126€-07 4.0395E-08
3. 4513E-02 5.9332E~-03
8.1233E-03 3.4989F-02
3,.5014E-11 1.5064E-07

Pl
XH2

HO

NPT~

GANME

SPECIES

E-
R
T He
H2
H-
T H2e
© HE
HE+
T HE+y

Pl 5

XH2 =

. SPECLES

E_
e
He
H2
H-
H2+
HE
HE+
HE ¢+

S.00E+00 N/SQ-M,

.85

MOV ING SHOCK
1.8295E+03
4,4093E+01
1, 4620E+01
2.9966E+02
1.0183E+01
2.4928E+00
2.8380E+00
8.2863E-01
3,4589E+01

3.4813E-01
2,5090E~01
3.4811E-01
1,1284E-07
5.7476E-07
7.151 6E-07
5.2835E-02
1.9168E-05 .
7.7005€-21

«0CE+00 N/SQ-M,
.85

MOV ING SHOCK
© 1.9938E+03
4.5534£+01
1. 4804€+01,
3,2623E+02
1.0599E+01
© 2.55T79E+00
2.95T7TE+ 00
T 8.3421E-01
3.6126E+01

3.764526-01
2.0028E-01
3.7449E=CL
6.78L5E-08
4.8586E-07
6.1740E-07
5.0681E-02
3.3637E-05
. 5.6816E~-20

*XHE = .15

STANDING SHOCK

usl = ﬁ}bOEtOb"N/?EC

"REFLECTED SHOCK

2.2103E+¢04 " - 3,248 TE+04
7.8034E+01 ° 1.1318E+02
7.87S1E+01 7.7702E+01
5.5102E+02 6.6038E402
1.6327E+01 2.1962E+01
2.7412E+00 2.8635E+00
3.5968E+00 3.6942E+00
3,4973E-01 1.1536E +00
6.4288E+00 7.9951E +00

MOLE FRACTICONS

4.8565E-01
B.4368E-03
4.6421E~01
1.5734€-10
5.2808€-08
1.0894E-07
2.0269E-02
2.1435€-02
2.1928E-09

usit
XHE

«15

STANDING SFOCK
2.4044E+04
8.78S0E+01
7.4711E+01
5.9907€¢02

"1.8207E+01
2.8027E+00
3.6618E+00
1.0301E+00
7.1645€+00

MOLE FRACTIQNS

4.96478€-01
. 3.5750€-03
4,.6068E-01.
1.8184€-11
1.6240E~-08
3.7469€E-08
6.87CTE-03
3.4052E-02
8.7078E-08

4.9921E-01
9.8743E-04
4.5920€~-01
4,8128€E-13
2.4810€~09
6.T421 E-09
6.2261E~04
3.9952€-02
2.9602E-05

" 4.80E+04 M/SEC

REFLECTED SHOCK
3.6698E+04
1.3901€E+02
T<1294E+01
7.5889E+02
2.3735E+01
2.9239E+00
3.7029E+00

. 1.0945E+00
F.4541E400

5.0039€-01
4.3357E-04
4.5867E-01
2.9006E-14
7.5716E-10
1.6937E-09
1.4320E-04
3.9017€-02
1.3495E-03



TABLE 1. - Continued

2
Py - 5N/m
Pl = S.00E+00 N/Su=My USl = S.GOE+04 M/SEC Pl = 5.,00E+00 N/SQ-M, USL = 5.,40E+04 M/SEC
XH2 = .85 L XmE = .15 XHZ = .85 . XHE = .15
MOVING SHOCLK STANDING SKOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 2.1644E+03 2.567TTE+04 4,0556E+04 4 2.5226E¢03 2.8101€E+04 4.T153E+04
T 4, 71655401 "1.0184E+02 1.5815E+02 T Se1469E+01 1.3530E+02 - 1.8736E+02
RHO 1.4907€+0! 6.8336E401 6.8745E+401 RHO 1.4756E+01 5.6121E+01 v 6.6073E+01
H 3.5392E+02 6.4765E+02 8.3280E+02 . H 4.1261E+02 Te4T14E+02 9.7803E+02
A 1.1057E+01 2.0631E+01 . 2.4104E+01 A . 1.2227€+01 '2.3502€+01 2.6800E+01
S 2.6237E+00 T 2.857€E+CO 2.5728E+0qQ s . 2.7552E+00 2.9515E+00 3.0568E¢00
2 3.0797E+00 - 3.689S5E+00 | 3.7303E+00 4 3.3215E+00 3.702CE+00 3.8090E+00
GAME 8.4205E-01 1.1328E+00 5.8486E-01 GAME 8.7446E-01 1.1025E+00 1.0064E+00
U 3.7650E+01 8.2231E+00 1.0399E+01 U . 4,0632E+01 1.0665£401 - 1.1656E401
SPECIES  ——————=——-—m MOLE FRACTICNS —=—w—=————=- SPECIES  ——-—=o~w—==—— MOLE FRACTIONS -==———v———=—=
E~- 3.9930ec-01 4,9858€E-01 5.0406E-01 E- 4.4302€-01 5.0C27E-01 5.1431€E-01
H 1.5275e-01 1.4174£-03 2.9350E-04 H y 6.9093E-02 3.7451E-04 1.9275E-04
re 3.9924€-21 4.5925€-01 4.5564E-01 He - 4.4272E-01 4.5884E-01 . 4.4612E-01
n2 3.67856-08 1.4394E-12 6.4862E-15 n2 6.0760E-29 2.4221E-14 1.164T7E-15 .
H- 3.84645<97 «.0321E-09 4.9255E-10 H- - 1.7094€E-07 " 5.3446E-10 3.4560€E-10 A
H2+ 5.0059€-07 1.057CE~-08 8.1707E-10 H2+ | 2.3835€-07 1.2586E-09 3.5478E-10 .
e 4.8643E-02 1.42€4E-03 6.6882E-05 HE 4.4860E-02 1.355Q€-04 1.3869E-05 *
HE + 6.21195-05 3.922¢€-02 3.16¢8E-02 HE+ 3.0032E-04 3.9334E-02 - 1.0537€-02
HE ¢+ 4.7889E-19 s 3.57C5€E-06 8.4769E-03 HE¢#+ 9.4306E-17 1.048%E-03 2.8829€-02 _:
Pl = 5,J0CE+00 N/S5Q-M, USl = 5.20E+04 M/SEC Pl = 5,0GE+00 N/5Q-M, USLl = S5.60E¢04 M/SEC - N
XH2 = .85 XHE = .15 XH2 = .85 XHE = .15 : .
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 2.3409E+02 2.6990E+04 . 4,4040E+04 . P 2.7076E+03 2.8920E+04 " 4.9662E¢04
T 4.5045E4+01 1.1859£+02 1.7249E4+02 . \J 5.49645+01. . - 144959E+02" . 2.0776€E+02
Rhu 1.4905E+01 6.1566E401 6.TTL4E+01 RHO . 1.4358E+01 +5.2152E+C1 6,231 8E+01
H 3.8272€8+C2 6.9677€+02 9.0437E402 H 4.4356E+02 7.9937E+02 1.0584€+03
A 1.1581F+01 2.2502E¢01 | " 2.5076E+01 A . 1.3115€¢01 2.3446€E+01 T 2.9491E+01
S 2.6896E+00 2.9073E+00 3.0157£+00 s - 2.8205€+00 - 2.9932E+00 3.1008E+00
ra 3.2022E+00 3.6967€+00 . 3.7706E+00 Z . 3.4310£+400 3.7180E+00 - '+ 3.8358E+00
GAME 8.54C3E-01 1.1550€E+00 9.6680E~01 GAME. : "6.1205€~01 9.8752E-01 - 1.0914E+00
u 3.91565+00 9.4891€+00 1.1032E+01 U o, 4.2057F+01 . ' - 1.1566E+01 - 1.2562€+01
SPECIFS  -—=-ommmm—— MOLE FRACTIONS ====—————-e- . SPECIES  ——=w=——e——-e- MOLE FRACTIONS -———————==—=
[ 4.2227€-01 4.9955E~-01 5.0936E-01 E- 4.6081E-01 5.0242E-01 5.1770€E-01
h 1.0873e-01 b6.4729€-04 2.3597TE-04 H 3.5646E-02 2.7429E-04 - 1.4719E-04
He ©.2215£-01 4.5922E-01 4.5062E-01 Hé+ 4.5983E-01 4.5656E-01 4.4305€E-01
HZ : 1.7039e-08 1.2944E-13 2.6663E-15 h2 1.33586-09 . 1.56€CE-14 3.984%E-16
H- 2.7656€E-27 1.1754€-09 4.0946E-10 H= 8.0275E~08 . 3.7868E-10 . 2.6460E-10
h2¢ 3.7097€-07 3.1605E~-09 5.3184E-10 n2+ 1.1844E-07 - 7.8105E-10 2.0758E-10
HE 4.671TE-02 3.64152€-04 3.3844E-05 HE “.2701E-02 8.4197€-05 3.5587E-06
HE+ 1.25805~06 4.0141€E-02 2.0157T€E~-02 HE ¢ 9.TT7T7E-04 3.5053E-02 3.5461E-03
HE ++ 3.2730E-18 9.3819E-05 1.8991€-02 . HE+¢+ . %.36T7E-15 5.20€64E-03 3.5556€-02
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TABLE I, - Continued

. P 5N/m
¥
Pl = 5.00£¢00 N/so-n. USL = 5.B0E04 nlssc - Pl. = S.Q0E¢00 N/SQ-M, US1 = 6.20E+04 M/SEC-
XH2 = . .85 XHE = .15 4 XH2 = . .85 . XHE = .15
. MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK SIANDING SHOCK * REFLECTED SHOCK
P s - 2.8944E¢03 2.9468E+04 5.1430E404 -p . 3.2856E¢03 3.0589€+04 5.531 4E 404
T ., 5.9947€¢01 1.6035E¢02 . . 2.3454E¢C2 T T 71.1268E+01 1.8274€+02 . 2.9803€402
RHO . 1.3743E+01-° ~4.9141E901 . 5.7015Ee0% RHO | 1.268LE+01. - 4.3911E+0L 4. 82156401
H . 4.T551E¢02 .- -B8.5361E¢02. . 1.1452+03 CHe 5.42T2E#02 - 9.6672E+02 1.3346E+03
A ’ 1.4087€+01 - 2.4064E+C1 - 3,2204E+01 A . 1.5658E+01 2.6464E+01. 3.6628E+01
s 2.880BE+Q0. - 3.0346E+00 © 3.1452E+00 S ,2.9926E+00 3.1126£+00 3.2245€+¢00
z 3.5133E+00- .3.7491€400 3.8460E+00 r 3.6354E400 3.8119E+00 3,8494E400
GAME  ° 9,4226E-01 . 9.6657€-01 " 1.1497E+00 GAME - 9.4630E-0L 1.0054E+¢00 1. 1694€ +00
] " 4.3404E+01 © 1.2121€+401 1.3736€+01 u 4.6098E+01 1.3292€E+01 1.8418E401
SPECIES  =—-——==—-- ~— MOLE FRACTIONS ———-————u-o SPECIES  ~=———-——--- MOLE FRACTIONS ——=-m=m=—m=m
- . 4.73426-01 5.0656E-01 5.1898€-01 €~ . %e9111€-01 5.1467E-01 - "541941E~01
h 1.4653E-02 - 2.1101E-04 1.0636E~04 M- 2.87986-03 ‘L1.35476-064  5.8202€-05
He - 4,6923E-01 4.5322€~01 4.4191E-01 He 4.6475E-01 4.4584E-01 $.4157E-01
H2 1.7273e~10. 4.1329E-15 1.1359€-16 H2 3.92158-12-" 4.3426E~16 1.1998€-17
N 2.7654E-08 2.6526€-10 - 1.8372E-10 H- © 3.6T99E-09 1.5978E~10 B.75564E-11
K2+ 4.4072E-08 - 4451¢€3E-10 1.1004€-10 - H2+. 6.75856-09 °  1.747BE-10 3.5437E-11
HE © 3.84YBE-02 4.4041E~05 6.7157€-07 T HE 1.6895€-02 9.1884E-06 3.3781E-08
HE+  © 1 4.197T0E-03 °  2.6584£-02 9.2539€-04 HE ¢~ 2,63606E-02 9.8459€-03 8.8449€-05
HE ¢+ 5.1091E-13" 1.3380E-02 °  3,8075€-02 HEe«e  ° 1.1065E-09 2.9492E-02 - - 3.8878€-02
Pl = 5.U0E+00 N/SQ-M, USl = &.COE+04 M/SEC Pl = 5.00E400 N/SJ-M,  USL ‘= 6.40E¢04 M/SEC
XHZ = .8f XHE = .16 XHZ =, .85 T XME = .15
. - MGVING SHUCK " 'STANDING SFOCK REFLECTED SHOCK ’ MOVING SHOCK STANUDING SHOCK REFLECTED SHOCK
e 3.0866F+03 2.9968E+04 © 5.3262€404 . P . [3.4843E¢03 3.06490E+04 5.615TE+0%
T T 6.5562E401 ° 1.7105€¢02 2.6492E402 T, . 1.8832E¢01 " 1.9616€¢22 3.3036E+02
RHQ 1.3161E401 | 4.6340E¢31  $.223BE+01 .RHO . 1.2017€+01 © 4.0557E+01 4.4155€¢01
H. | £,0856E¢C2 " ,9.09326402 -+ 1.2383E 403 W 5.7782E402° 1.0231€+03 1.4297€+03
A © 1.4732E+01 2.5005E+01 1 3.4477E¢0L A . - 1.7368E+01 . 2.8359E+01 3.4580E+01
s 2.9383E400 © - 3/0747€400 - 3.1862€+00 s ' 3.0636£¢00 3.1499€+00 3.2605€+00
I 3.5TT3E+00 1 %70 3,7816E403 3.8487E¢00 ¢ 3.6782E400° 3.8325E+00 3.849TE+00
GAME' - 9.2555E-01 .- 9.6T00E-01 - 1.1658E¢00 GAME 1.0404€409 1.0698E+00 1.1703E+00
u. 4.4750E¢0). 7 ' 1.2685E+01 1.5094E+01 ] | 4.7360E401 1.4031E¢01 - 1.7647E+01
SPECIES, ' —-~=====-=== MULE FRACTIONS --—-"ceee—e SPECIES  ~==—--——=-- MOLE FRACTIQNS =--m~————eew
E- 4. 8285E-01 . 5.1079€~01 " 5.1932E-01 E- 4.9701E-91 5.1725€-01 5.1944€-01
"o 0e1149E-03 | | 1.657ZE-0¢ 1.1762€-05 r . 1.2390€-03 1.0782€-0¢ 4.4606E-05
He - ° 4.6910E-01 | 4.4928E-01 - %.4163E-01 He * . 4.6097E-01 . 4.43476-01 4.4155€-01
H2 T 2.2864E-11  1.0225E-15 3.4805€-17 H2 . 5.1271E-13 1.8055€-16 ©.6966€-18
H- . 9.46026-09 -* " 1.977CE-10 - «2628E-10 He . 1.2078E-09 1.2274E-10 6.0666E-11
H2+ I 1.6261E-08 ' | 2.6348E-10 6,0565E-11 H2e . 2.4469E-09 1.1087€~-10 2.1904E-11
HE 2.8l85E-02."  * 2.0915E-05 1.3833€-07 HE " %.7413E-03 3.2772E-Ce 1.0314F-08
RE¢ 1.37468-02"" | 1.787€E-02 - 2.6300E-04 - HE+ 3.60626-02 © 4.4485E-03 3.7206E-05

hEe e . 3.8856E-11 2.1768E-02 3.8711€-02 nEee .. 3.0798E-C8 3.4687€~C2 3.8927€-02
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v

SPECIES

E- ..
H o«
He .
H2

=
H2+
HE .
HE+
HE+¢

5.C0E+00- N/ SQ-My .

GOE400 N/SQ-M. . USL
85" 7T . s & XHE

- ,TABLE |- - Continued

MGY ING ASHOCK ; S TAND ING +SHCCK REFLECTED SHOCK

3.6T76E403 - 2.9401E+04
8. 9T29E 401+ 2.1170€+02
T1.1093E40L ,« . 3.6138E+Cl
6.1369E%02 . 1.076GE+03 ;
1.9427E%01 ., - 3,0270€E+Cl -
2.09046400 (.- 3.1886E+00
3.6948E400 < 3.8430E+00
1.1384%400 1.1262E400 -
4. 86T3ER0L. 1.487CE+ 07

. MULE FRACTIONS

4,9929E=01 ~  5.186CE-OL,.
€ 72878504 T 4.2318E-05:
405964E-)1 4.4228E-01
6.658CE-17. -
8.68C7E-11,
=10 .7 6.4955E=11
3,43036-04 9.8008E-07 .
3,9654E-02 . 1.7440E-03

1.1286€-06 ¢ 3,7287€-02+ .+

e85  ct. - ko XHE = .15

_MUVING SHOCK . STANDING SHOCK.
. 3.8T99E#03.- . 2.8200E40
1.0218E402-:. : 2.2911€+02:
1.0242E401. - .» 3.1994E+01

6. 50445402 : 1.129¢€+03,
2.094TE+0L-. . < 3.1899E+01 |
3.1310E¢00; .: 3.2260E+00: ..
3.6985E+00.; .. - 3.8472E+00 " -
1.1611E+00. -+ 1 1.1544E+00 ::
4.9520E+0? . 1.5827E+01- -
B =~ MOLE .FRACT{ONS
4.9980€-01" 5.1913E-01 -
2.0992E-94. . 6.2448E-05
+45943E-01. 4.4182E-01
4.6731E~-15- 2.418SE~-17"
8.9167E-11 - 540139E-11
2.3373E-10. 3.7763E-11
2.1351E-04 2.848¢EE-07
4.03L7E-02¢ « 6.6810E-04
2.6236E-05 3.8321E-02

5.5130€+04
3.6089E+92
3.9681E+01

[y 1.5204E+03
1

4.0327€+01
3.296QE+00
3.8498E+00

- 1.1706E +00

1.8742E+01

S5.1946E-01
3.4511E-05
4.4155€6-01
1.9739€~-18
< 4.1258€~11

- 1.3830€~11

3.7005E-09
1.8572€~-05
3.8945€-02

USl:= 6,80E+04 (M/SEC

REFLECTED SHOCK
' S5+3959E+04
: 3.9244E 402
3.5714E+01
1.6118E+03

4.2055€+01

.+ 3.3303€+00

3.8499E+00
1.1706E¢00
1.9845€+01

5.1946E-01
2.7006E-05
4.4155€-01
8.7900€-19
2.8211E-11
8.9814€-12
1.4501€6-09
1.0232€~05
3.8952€E-02

2
By 5N/ m

- SPECIES R et
CE=e, s 53.000BE-01 .~
PR TRN . IR 1.1334E-04
o HEeoo 4.5927€-01 -

Pl =
H2

L 15.40GE €00, N/SU~M, -

XHE .15 C.

MOV ING SHOCK ; STANDING -SKOCK REFL

4.0712E+02.,
1.1515€E402
9.5536E+00
6.8B826E402 .

2.2013E+0L."~ .7

3.1676E400 i
3.7006E+Q0 =

.. L.I37LEROD ..
L. 5.06958+01 .

7.1600E-16 .

o 3.3880E-11 . .
H 9.1786E-11 .
. 6.6887E-05

4.0127E-02 |
3.4010e-06 .-

2.7317E+04..
2,4613E+02" -
2.8768E+01"

« 1.1838¢£¢03

3,3254E+01:
3,2588€E+00
3.8487E+CC
1.1645E+00." .
1.6816E+401 . ,

MOLE ‘FRACTIONS —~=--

$«19326-01
4.8817€-05
4.4166E-01
9.8761E-18 .
4.31S0E-11 .°
Z2.3414E-11 .
9.+4.733E-08
2.8485E~04.
3.8685€-02"

USLl = 7.00E+Q4 M/SEC.

ECTED SHOCK
5.3297E+04
4.2464E402
3.2601E+01
1.7064E+03
4.3747E+01
3.3613E+00
3.8499E+00
1.1707€+00
2.0939€+01

5.1947€-01
2.1647€-0%
4.4155€6-01
4.2917€-19
1.9931€e-11
6.1400E-12
6.3217€-10
6.2263E-06
3.895%€-02
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L S C TABEL. -Continued . i ..,

. . 2.
P " 10N/ m
Pl =.1.00E+01 N/so-n. -~ USLl = 4.COE#03 M/SEC . - . Pl = 1.00E+01 N/SQU~M, usx . a.oosoos n/sec
tz a. .85 XHE = .15 . . XH2 = ..85 . XHE = .15
[ MOVING suucx -STAND ING SHOCK® REFLECTED SHOCK .. MOVING SHOCK STANDING SHOCK "REFLECTED SHOCK
1.2097E+01. . 2.5397E+01 . 6.2259E+01 N < 2.7722E+01 9.3096E+01 1.6900E 402
3.0557€+00 3,8279E+00 5.4231€+00 T .5.56486E¢00 °  7.1091E+00 * 7.8881E+00
3.9585E+00 ° 6.6355E400 . 1.1475€+01 RHO . - - 4.9910E¢00 1.2861€+01 - 2.044TE+0L
3.1244E400 - - 3.9436E400- - 5,7303E+00 H. 5.9012E+00 8.679CE+00 - 1.1287E+01
L. T411E+00 1. 9395E+00 2.2656E+00 A 2.2T2TE+00 2.4414E+00. “2.5T30€+00
1.0505€+00 1.0521E+00 1.0670E+00 s 1.1031E+00 1.1113€+00 " 1.1317E+00
- ' . 1.0000E+00 ' ' 1,0000E+00 1. 0004E +00 z . 1.0009E¢00 1.0182€+00 1.0479E+00
GAME' | 9.9208E-0l : | 9,B269E-01 9.4610E-01 GAME 9.3007E-01 - "8.2341E~01 8.00926-01
B 2.4141E+00 " 1.4366E400° 1.2730E+00 u 3.8753€+00 1.5012€+00 1.2555E+00
SPECIES ~—————====== MOLE FRACTIONS ———~==—=w-- SPECIES  ——=o—=—=---— MOLE FRACTIONS ~=e—=-=e——ee
CE- 3,4529E-60 5.2084€-38 3.2194E-22 E- 8.5367E-21 1.4139E-15 . T.2737E~14
W ) 5.7822€-99 9.8174€-07 8.4650€-04 H 1.8593€~03 3.5749E-02 9.1384E~02
He © - 6.,2027E-20 6.5877E-20 6.8280E-20 He . 7.6903E~20 1.3960E-15 7.1908E~14
H2 ° 8.5000E~01 8.5000E-01 8.4922€-01 H2 8.4828E-01 B. 15935-01" ) T.654TE~01
g T 9.9162E-69 1.8828E-44 3.4613E-27 H=- 6.5042E-26 1.00186-19 -. . 1.2190E-17
S H2E - 7.2940E-21 - 3. 5444E-21 1.4337E6-21 H2e . . 9e91106-22° 7 1.6013€-17 8.4154E-16
HE . 1.5000E-01 . 1.50CCE-01 1.4994E=~01 HE . . 1.4986E-01 1.47326-01 1.4313€~01
HE® 5.0980E-72 4.61556-60 ° °  6.5634E-51 HE+ 2.4938E-50 2.5341E-40 1l.2491E~36
HE++ 2. 0. 0. . HE+s 0. . L0. o. '
Pl = 1.005¢01 N/SU-M, | US1 = 5.00€+03 M/SEC Pl = l.ooEool N/5Q~M, USLl = 1.005003 n/SEC
XH2 = .85 . : XHE = .15 . XH2 = .85 XME = .15
. - MOVING SHOCK . STANDING SKOCK REFLECTED SHOCK S nuvluc SHOCK STAND!NG snocx REFLECTED SHOCK
et 1.9056E+01 5,0860E+0L 1.0888E+02 P 3.8558E+01 1.6393€+02 2.63126402:
T T 4.2230E¢00  © 5.6252E400 -~ 6+9950E+00 T -+ 6.6355E400 - 8.0190E+00 8.5889E +00
‘RHO° - 4.5130E+00~ 9.0304E+00 1.5358E401 RHO . 5.7449€+00 1.9309€+01 |7 2.7904£¢01
W 4.3714€E+00-° : 5,9858E¢00 .  8,3073E¢00 o 7.7388E+00 '1.20656401. . 1.4946£4+01
A ©2.0312E+00 .  2.2911E400 . 2.4325E+00 A 2.369TE+00 2,6021E¢00 ° . 2.7345E400
g e 1.0772E+09 . "1.081CE00 1.0980E +00 s 1.1268E+00 . 1.1456€400 , .1.1703E+00
AR 1.0000€+0d. . 1.0005E¢C0 °  1.,0138E+00 . 1.0113E+00 1.0589E+00 ' 1.09TTE+00
‘GAME' - §.7697€-01 §.3229E-01 . B.34526-01 GAME 8.3676E-0L - 7.97456-01 ~ . 7.93Q8E-01
v 3.1424E+00 - 1.56T1E¢00 1.3066E ¢00 v 4.6688E+00 1.3856E+00 1.2122E+00
. . 1 N
SPECIES  =~=——=-=—=—-. MOLE FRACTIONS —--m-------= SPECIES = ==—==c==- === MOLE FRACTIONS ~——c-=—eeew~
Cgs T . 9.5084E-3Z - 2.9985€-20 7.0288E~17 E- .. L.2492E~16 1.27526~13 1.4158€6-12
- W © '1.157CE-05. 1.7544E=03 2.7317E-02° H . 2.2339E-02 - 1.1126€-01 1.7801E-01
He .~ T6.7399E-20 . 9.7752€-20 6.7331E-17 He - .- 1.2391E-16 - 1.260SE-13 - 1.4004E-12 .
H2 " . 3.4999E-01 - '8.482BE-01 . 8.2473E-01 K2 - . . 8.2934E-01 . 7.47C8E-01 6.8534E-01
He T 8.9509€-38 - 3.775CE-25 3.0550E-20 h= - - 3.6179€-21 . . 2.0766E-17 4.3950E-16
H2e - 2.0218E<21 1.5922E=21" 2.9946E-18 M2+ ‘1.0843E-18 1.4579E-15 " 1.58916-14
HE 1.590CE~01 1.4987€-01 1.4795€-01 HE . . 1.48326-01 1.4166€~01 1.3665€-01
pES - 1.3037E-57 2.035LE-49 3.7065E-39 HE T.T473€-43 3.2155€-38 1.6662E-33

HE+e 0. O. Q. HE++ D Q. O,



o
—
(']

1. )OE*OI N/SQ-My

MOV ING SHOCK
5y l68LECOL - .

" l. 1565‘000
1. 03522&00»

“b.sTy3E-18"

PL = L.00E+0L N/SU~M:

XH2 = .85

A

HOVING SHOCK

2308E+01,, ,
2.5693E+00
11673600 |
" 1.0678E+00;

+3604E+0)

" 9.06416514

. .
H .. . l.2708€z01
He 07 “8.9966E
H2 L T.3248E01
H- 8.4532E~18
H2¥ %.8330E~16
HE 1.4047E<0)
HE+ 2.7735€~ 36
2 28 ,

HE#s %

4t

usli
HE

STANDING SHOCK

vre2. T560E€02, 7

. 8. 74026430
2.8284E+CL-
“"1.6108E+01
2.7788E+00:
1.1856E+00
1.1150E+00 -

.1 3323E+9

Cqeat

MOLE FRACVICNS

2.257cE 12
2.0632E-01.
“T.67CSE-16
21434523E-01

0.

ust
XHE

STANDING SFOCK
.3337E+02 -

1832€+00

r 90=3e 11

3.0955€-01 . .
 1.8820E-11:
7 5.6367E-01.

. 1.0006E-14 -
2.2280E413 -

1.2678E-01

% O

N

1.9221€=0Q1,"

2.6972E-14 -

1. 69455‘32

7.3292€-01".
3049&}0&

. 1.8688E-30"

2.2310€-12.
6.5915€E-01..

_TABLE.],

~Continues

“. g~ A0N m?

= 8,C0E+03 M/SEC

W

REFLECTED SHOCK
4, 1100E+02
1942304E 400
3.8318E+01
1.9363E+01

1.1615E+00
1.5268e-01
¢ “141954E+00

1.2971€-11

Foe - 24T8T2E~01

1.2830E-11
5.9218E-0V
6.64624E-15

2. 89035 31
© 0. s

$.COE+Q3 N/SEC
Lel5h

REFLECTED SHOCK
s 621465E 402
9.8343€+00
S.C4BSE+01
2:4422E +01°
3. 1114E+00
1.2641E+00
1423805400
1.95176~01"
1.1955€ +00

7.6774E-11

S oo 134B44TE~OY -

o 7.5962E~11
“ 449436E~01

-8.6813E-13
1.2116E-01

-.1.6826€6-29 °

e Q.

1.4666E-12
1.2910€-0}

5.5287E~14 "

©
-
[}

Pl =
XH2 =

L1LOCE+01 N/SQ-M, -
sk

. MOV ING ~SHOCK
8.3688E+01
8.2201E+00
9.1945€+00,
1.5013E¢01
2.6770€+00 ..

%.3061E=15_
1.3569€-01
6.9157E-25
o.

1. 00&001 NISQ-M'
‘e85

. MOVING SHOCK
1.0261E+02
Y 8.5766E%00;
¢ 1.0361E%01
1.7999E+01"
2.7883E+00"
1. 2583E400°

7.8659E+01 *;
8.0224E400 .

2.6255E-12.
2.6451€-01
2.6086E-12".
6.0533E-01
4,726 7E-16 "
1.7420€<14

1.3016E- 01_'

1. 88425 33
q.

1.1524£400 *'.

us1
JUXHE = .18

:STANDING ~SHOCK

NS 9624E+00
Se 0829E001-.
2. 59105901 .

1.2614E+00
i 1.3037E400 .

1.04176-10
4, 1635E=0L; .
1.03056-10 .
4.6673E=01

ﬂ 1.18526~

”U
X|

.l

STANUING SHOCK
5.95215002

’3.3738E+00
‘1. 33E4E+00;
“1.3492E400

; 3.1625E400 -+,
1.2817€+00- - .

.. 1.9587E-01,

MOLE FRACTIONS

L. 19815712,~

4. 16829€-29
o.

L3.1624E401. -

1.00E+04 :M/SEC

‘REFLECTED SHOCK
6.3856E402 - -

8.7605SE+02
1.0424E+01
6.3435E+01
3.0094E+01
3.3227€+00
1.3186E+00
1.3248E+00
1.9941€-01"
1.217S6+00

R A

¢ 3.5291E-10
; 4.9036E-01
3.4937E-10
3.9661€-01
T 3.3791E-13

3.87556-12
, 1.1322€-01

T 5.9249€-28

0.

«10E+04--M/SEC. .,

., e

REFLECTED SHOCK
1.2002€403
1.1030€ 401
7.6531E401
3.6387E401
3.5541E 400
1.3775E+00
1.421 %€ +00

. 8,0544E-01
1.2552E+00

MOLE FRACTIONS —-——========

4.7426E=10 ..
5.1761E=0L .
4.6967E-10-
3,71226-01

4.63026-13
5.04486-12
1.1118E-0Y

8.843€E-28

a.

1.4190E=09
5.9346E-01"
1.4062E-09
3.0105E-01
1.6802E-12
1.4534E-11
T 1.0549€-01
- 1.7223€226
0.
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- TABLE L. - Continued . .

2 .
Py - 10N/ m
Pl = 1.00E+0l N/SQ-HM, USl = 1.20E+0% M/SEC P1 = 1,00E+01 N/SQ-M,. USL = 1.40E+04 M/SEC -
XH2 = .85 XHE = .15 XH2 = .85 XHE = .15 .
MOVING SHOCK STANDING SKOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 1.2294€402 1.2042€+02 1.5897€+03 P 1.6931E+02 1.9682E+03 ‘2.5T724E+03
T 8.9030E+00 1.1132€¢01 1.1689E+01 T $.5203E+00 1.2562E+01 1.3724E401
RHO 1.1478€¢01 7.4819E+Cl 8. 8968E+01 RHO 1.3472E+01 9.4393E401 1.0641E¢02
H 2.1265€+01 3.7878E+01 4.3318E+01 H 2.8641€+01 5.1969E+01 5.9359E¢01
A 2.9034E+00 3.6034E+02 3.8145€+00 A 3.1521€+00 4.1666E+400 4.5936E 400
S 1.29481€¢00 1.3947E+00 1.4401€+00 S 1.3857E+00 1.5191E+00 1.5741E+00
2z 1.2032E+090 1.4455E+00 1.5286E+C0 2 1.3202E+00 1.659G5E+00 1.7813E¢00
GAMF 7.8714E-01 8.0672E~01 8.14326-01 GAME 7.9054E-01 8.3258€-01 8.7299E-01
Y B.8421E+00 1.3588E+00 1.3094E+00 u L.0461E+01 1.4953E+00 . +1.5161E+00
SPECIES  ~==-=--==-v-- MOLE FRACTIONS ------=-—=== SPECIES  ~———=m-==mme MOLE FRACTIONS -—---==a-—-
E- 3.3346E-12" .1.8181E-09 5.5469E-09 £~ B.64l 3E~11 2.7883E-08 1.5937¢~07
H 3.3771E-01 6.1671€-01 6.9161€-01 h © 4,8500£-01 ‘7.95113€-01 " 8.6448E-01
He d.26819E-12 1.8025E-09 5.5046E-09 He 6.4062E-11" 2.7125€-08 1.5883E-07
H2 5.3761E-01 2.7554E-01 2.1026E-01 H2 4.0138E~01 1.1451E-01 '5.0359€-02
H- 1.8314E-15 2.1411€-12 T.5365€~12 n- .1.9281E-14 3.78E2E-11 ' 2.0742E10
2+ 5.4518F-1¢% 1.77324€-11 4.9829E-11 H2+ 3.6998E-13 1.8640E-10 7.5100€-10
HE 1.2467E-D1 1.0375E-31 - 9.8129E~02 HE 1.1363E-01 9.0365€-02 8.5164E-02
HE+ 1.3702£-33 2.9555E-26 5.3458£-25 HE+ 2.04425-30 2.61026-23 . 543645E-22
HE ¢+ 0. 0. 1.3552€E-90 hE+s RE . S.1984E-85 5.9197€-75
.
Pl = 1.00E+01 N/SQ-M,  US1 = 1.30€+04 M/SEC ™ ;.. 1.J08+01 N/SG-M,  US1 = 1.50E+04 M/SEC !
XH2 = .35 St - XHE = .15 o 85 : XHE = .15
MCVING SHOCK STANDING SFOCK REFLECTED SHOCK T.T MUVING SHOCK STANDING SHOCK REFLECTED SHOCK,
[ “1.4523E402 1.5622E+03 +2.0438E403 P 1.9514E+02 2.4077E+03 3.2211E¢03  .°
T 9.2173E+00 1.1777€+01 1.2490E+01 1 ©5.8255E+00 1.3752E+01 1. 7T15Ee0]
KH) 1.2511E+01 8.5568E¢01 - 9,6582€+01 . “xhU 1.4330E+02 9.903JE+01 9.8611E+01
H 2.4812E+01 4.4660E+01 5.0923E+01 CHO, 3.2751E+ 0L 5.9771€¢01 6.ST09E+01
[ 3.0250E+0% 3.8597E¢00 s 4.1215E+00 A 2.25685¢00 4.619CE+00 6.0259E +00
S 1,3497E¢9) 1.45€6CE+C0 1.5059E+00 . S 1.4331E+00 1.9826E+00 1.6458E +00
4 L.2591E¢00 1.55G1E+90 1.6433E+00 ¢ 4 . L.3800E¢00 1. 767SE+00 1. 8439E 400
GAME 7.88645E-20 3.16C3E-I1 8.3034€-01 LAME 7.'9329€-2" 8.7754€-01 | 1.1116E +00
u 4.656425400 1.4138E+00 - 1.3871E+00 u 1.12625¢0! 1.6317€+00 1.5085€ +00
SPECIES . =======m-mm- MULE FRACTIUNS =—====moemmeo . CSPECIES  Tmemesomeoes MOLE FRACTIONS ~==-m———mmme
E- 2.5616E-11 6.7554E-0% 2.4306E-08 £- 1.5866E-1C 1.7545E-97 1.5753€-05
r 4.1163E-01 7.09816-01 7.8294E-01 r 5.56945-)1 8. 6870€-01 9.1530€-01
b4 2.5272:-11 6.T0OT2E-09 2.416HE-08 ne lL.o7a15-10 1.7520¢-C7 1.57455-05
he 4.69264€-01 1.9343F-C1 1.2578E-01 - n2 3.34835-01 4.6452E~-02 3.3194€-03
ke b.6951E-15 8.9226E-12 3.4508E-11 H- 3.2863E-146 2.1345E-10 8.7268E-09
H2e P.92%66-13 5.7155F-11 1.7274€-10 HE e 3.4103E-13 1.601$€-10 1.6043€-08
RE 1,191 3€~01 9.67¢€4£-02 9.1279€-02 HE , 1.J8236-31 6.4847E-02 6.1349€-02
HEe 3.1938=-31 8.0043F-25" 2.2406E-23 HE ¢ 1.8095E-26 2.6875E-21 2.1259€E-16
HF ¢+ J. 7.3417€-51 1.0470€-84 HE+ ¢ ). 1.1751E-77 2.4493E-60

26
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TABLE . - Continued

b, * 10N m”
Pl = 1.)O0E+0L N/SQU=M, US1l = 1.62E+0% M/SEC Pl = 1,J0c+01l N/SQ-M, US1l = 1.80E+04 M/SEC
XH2 = .85 XHE = .15 XH2 = L85 XHE =
MOVING SHUCK STANDING SFUCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
3 2.271E+02 2.834SE+02 4.0301c+03 P 2.8298E+02 3.5821E¢03 S.5TTRE+03
T 1.01416+01 1.6645E¢01 2.6046E +01 T 1,0863E+01 2.7248E+01 3.4379E+01
RHU - 1.5078Z+9! 9.2588E+¢01 843430401 RhUY 1.6184E+0" T.0741E+01 8.4602E+401
H 2,7143E+01 5.7941E+01 8. 2703E+01 H 4.6TIDE+OL 8.5074E+QL 1.0635€+02
A 3.4208F+00 5.728€£E+00 1.1278E+00 A 3.7612E+00 7.1510€¢03 1.5879E+00
S 1.48206E+00 ‘1.6418E400 1.706GE+00 S 1.5869E+00 1.7271E+00 1,7823E+0¢
3 1.4564E+00 1.8395E+00 1.8546E+00 z 1.60955+00 1.8584E490 1.9176E+00
GAME 7.96915-01 1.0718E+00 1.0518E+00 GAME 8.0911E-01 1. 0099E+00 8. 7336E-01
u 1.,2058E+01 1.9651E+0C 2.6526E+00 u 1.3631€+01 3.1272€+00 3.2259€+00
SPECIES  ==-m=——mw—a— MULE FRACTICNS —~-——==-=-—-— SPECIES ~=w-==—=e=—-— MOLE FRACTIONS ——=—=————ao
E- 3.6266E-10 5.9820E-06 2.6259E-03 E- 2,2444E-09 4.5980€E-03 3.5288E~02
H 6.2680€6-01 9.1272€6-01 9.1372£~-01 + T.5733€E-01 9.1000E-01 8.5117€-01
He 3.89976-10 5.97188-06 2.6258E-03 He 2.2371E-09 4.5979€-03 3.5288E-02
H2 2,7021€-01 5.7246E-03 1.3809€E-04 H2 1.4942E-01 8.8254E-05 2.7901E~-05
H- 1.3749E-13 3.7736E-C9 4.1066E-07 H- 4.6503E-13 5.40505-07 2.7076E-06
H2+ 1.3241E-12 7.9150€E~09 R 4.7T805€-07 H2+ 3.0968E-12 6.1681E-07 3,0332€-06
HE 1.0299€~-01 B.1545€-02 8.0879E-02 HE J.3196E-02 8.0715E-02 T7.8222E-02
rE+ 1.7817€-28 1.7673€E-17 T.6591E-11 HE ¢ 1.0402E-26 2.7501€E-10 5.5628E-08
HE++ J. 1.1976E-063 1.1435E~39 HE+ e J. Y.46756-38 2.7209E-29
Pl = 1.JCE+01 N/SU-M» Usl = 1.70E+C6 M/SEC Pl = 1.00E+01 N/SG=M,y US1 = 1.50E+04¢ M/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = .15
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SKOCK REFLECTED SHOCK

p 2.5200E+02 3.2041E+03 4.8171E+03 P 3.1551E+02 4.0239€+03 6.3004E+03
T 1.04T8E+0L 2.2065E401 3.124T7E401 T 1.1343E€+01 3.0955E4C1 3.6699E ¢+01
RHO 1.5708€+01 7.848)E+0Q1 8.2003E+01} RHO 1.6456E+01 6<9605E+01 8.7515E+01
" 4. L516E+0L 7.62STE+01 - 9.4741E+01 H 5.2003E¢01 9.4616E401 1.1804E +02
A 3.5864E+00 6.8062E+90 7.3433€¢00 A 2.9703E+00 7.2827€+00 7.8461E+00
s 1.5340E+00 1.6893E400 - 1. T4TGE+0Q S 1.5408E+00 1.7603E+00 1.8157€+00
7 1.5312E+00 1.850CE+00 1.8800E+00 z 1.6903E+00 1.8816E4+00 1.9617€+00
GAME 8.3173E-01 1.1347€+00 9.1796E-01 GAME 8.2217€-01 9.1601E-01 8.5511E-01
v 1.2848E+D, 2.5131E+00 3.040BE+00 u 1.4404E401 3.4141€+00 3.3321E+00
SPECIES  =m~——m-— =~~~ MOLE FRACTIONS ~=~——====——= SPECIES  —=——=—w==-- —— MOLE FRACTIONS —-—-——————

E- 3.6975€~-10 3.,8952E-04 1.5990€-02 E~- 6,5558E-09 1.6853E-02 5.6980E-02
H 6.93756-01 9.1772E-01 8.8818E-01 h 8,1678€-01 8, 86426-0] 8.0955E-01
He 3.6631E-10 3.8949E-04 1.5989E-02 He 6,5398E-09 1.6892&-02 5.6980E-02
H2 2.,0828E-91 4.0951E~04 4.6053E-05 H2 9.44756-02 6.1522€-05 1.9943€-05
h- 3.3293€E-13 8.9858E-08 1.5282€~06 H- 2.6260E-12 1.3816€E-06 3.76819E-06
H2+ 3.7741E~12 1.1851E-07 1.6980€-06 n2e 1.8443E-11 .1.5307€-06 4.30T8€E-06
RE 9.7969E~D2 8.1083E-02 7.9788E-02 HE 8,8741E-02 7.9717E-02 7.6463E-02
HE + 6.0051E-26 5.9875E-13 7.1344E-09 HE + 1.5953E-25 4+9632E-09 2.0167€E-07
hE++ 0. 2.42SEE-47 1.4192€E-32 HE++ [N 1.3024€E~34 3.0328E-27

27




PL = 1.

. XH2 = .65
o "novab SHOCK
p ’3.4933E+02,
AN “1.20538401°
LrHy L.6376E+01
h .7 S I511E+0L
AT 4.2682E400
s 1.6949E+00
L ‘T1.7700E+00
GAME 8.5393E-01
u o 1.51575+01
“SPECIES® —om——lzi———-

0E+01 N/SQ-M,

2.6554E-08
8.7004E-01
2.6512E-08
4.521€-02
d.6468E-12
5.9747E-11
d.46TeTE-D2
3.8951E-24
1.6047€-36

PL = 1.00E+01 N/SO-M,
WXH2 = .85 -
MUVING SHCCK
P ' 3.8347€402 .
T . 1.36038€+01
RHD ;. ' 1.5375E+01°
Ho 7 17 6432736401
AT R 9694E40)
S 1.7470E+00
¢ " 1.8329E+00
GAME 5.9015€-01
u . 1.5848E+01
SPECIES  —=——=--=o-——
E-. T 3,ed2£E-27
[ 1.0881E-01
He 3.6805€-07
h2', 9.3456E-03
H- 7T.6731E-11
HZ+ 2.6429€-10
RE 3.1839£-02
HE+ 3.3234£-21
HE++ 1.0094E-76

28

U

4.

3.
7.
1.
T.
1.
1.
9.

3

MOLE FRACTIONS'

u
X

'6
. 3.
6

S 1.
7.
1.
1.
8.
3.

sl

SIANDING SHOCK

47S8E+03
33156401
1657€+C1
048SE+02
5279E00
T923E+00
9184E+20
0311E-01
.46 83E+00

3.59936-02
8.4978E-01
2.59926-02
6.2566E-05
2.3058E-06
2.5754€-06
7.81686-02
3.0748E-08
4.4378E-32

St
HE

o

STANDING SKOCK

604TE+03

5629E+01.
L6274E401
1498E+02
7248E400
8288E+00
9540E+00
5813E-01
6796E+00

5.33C2€E-02
8.1661€-01
£.33C1lE-02
1.88C1E-05
2.8361E-06
3.2071%E-C¢
T.67¢1F-02
1.30355E-07
1.457GE-28

TABLE |.

= 2.C0E+04 M/SEC
XHE = .15

REFLECTED SHOCK

6.9084E¢03
3.8552E+01
8.916TE+01

‘1.299TE ¢02
I 8.0971E+400

1. 8494E +00
2.0097E+00
8.4623E-01
3.4043E400

T.9468E-02
T.6640E-01
T«946TE-02
1.5167T€-05
44.6591€-06
5.4034E-06
T.4639€-02
5.0612€-07
8.9240E-26

2.10€E+04 M/SEC

REFLECTED SHOCK

T.C765E+03

T 3.9972E401
. B.5963E+01
. 1.4170E+02

| 8.3213E+00
1.8861E+90

"HULE FRACTIONS =——————mm—mm—mm

2.0594€+00
B.4115€-01
3.4458E+00

1.0171E-0L
7.2372E-C1
1.0171€-01
1.1557€-05
5.1256E~06
6.,0450E-06
1.2834E-02
9.9035E-07
1.0090E-24

o1

- Continued -

- 10N/ m2

-H

Pl = 1 00E+01 N/SQ-H-

XHZ &

- SPECIES.-

£-

-He

HZ -
LHe g
L H2e L
HE

HE+
HE++

XH2

(‘i

- L X
. o

cg~w>:»~€,n
5 :
n

‘SPECIES

-

He .
h2
H-
[LYX

HE+
HE +¢

<851 -

-

USL = 2,20E+04 N/SEC

XHE = ».15

s

MOVING SHDCK STAND!NG SFOCK REFLECYED SHOCK

4.1568€¢02.
1.7173E+01"

1.3092E+01: . .

6.,9234€+01,
6.0530€+00"
1.7919E¢CO"
1.8489E+00
1.1539€+00
1.6402E+01

2,6423E-05

9.1822E-01
2.6421€-05 .

6.01926-04
2.1576E-09
4.2291E-09
6.1128€-02
1.6475E-16
1.0285E~00

Pl = 1. 00:001 NISO-H'~

<85

- MOVING SHOCK
shebBGSC+02

- +12.1366E¢01

‘1.1338E+01
7.5433E+01
+6.6356E¢00
+1.8281E+0GC
1.8511E¢00
1.1146€E4C9
-1.56528€+01

5. T556€-06-

Yol 754E-C1

6. 7555E~04"
7.59485-05 -

2.4695€8-08

3.3886E-978"

8.10328~-C2
5.48T6E-13
2.3109E~48

4.3018E+03 -

. 3.7016E+0L .

5.8252€+01-
. 1.2682€4+02

1.89626400 -

1.8692€+00
1.9950E+00
8.4431E-01
t3.6897€400

1.2057E-05"

7.2715€-02 -
7.7937€-01 -
7.2716€-02-

~=——m=e-l--. MOLE FRACTIONS --

3.0840E-06. .

3.5227€~06
7.5166E-02
2.9027€-07
8.5086E-27

LS

‘" XHE- s L15

6.4832E403

. 4.,0851E+01

f

7. 5296E +01
1.52388 402
8.4919E400.
1.5275E 400
2.1078€ 400
8.3751€-01
3.4461€400

1.2230E-01
648621E-01
1.2230E-01
8.5102€-06
4.9806E-06
5.9326€E-06
To1164E~02
1.5469€E-06
4.6688E~24

US1 = 2,20E+¢064 N/SEC

STANU[NG SHOCK ﬁEFlECTED S HOCK

4. 0721E+03
© 3.8113E¢01

<5.2398E¢01 -~

- 1.3487€402 "
‘8.0709E+00
1.9083€E+00
2.0391E¢20
8.3817€-01
3.6672E4+00

9.2743E-02

N 7.4064€-01

9.2742E~02
B.86C4E-06
3.2165€-06
3.T7124E-06
7.3562E-02
5.3030€-07
T.0125€-26

6.0153€+03
4.1628E+01
6.6986E+01
1.6317E+02
8. 6601E +00
1.96TTE +00
2.1572E+00
8.351 66 -01
3.4439E400

HOLE FRACTIONS
T 1.4241€-01

6.4564E-01
1.4240E-01
6.4214E-06
4.7792E-06
5.T4S%E~06
6.9533E-02

* 242654E-06

1.7490€-23



TABLE |, - Continued

. A
by = 10N/ m?
' .
Pl = 1.00E+01 N/SJ~Ms. US1 = 2.40E¢04 M/SEC Pl = L.OGFE+CLl N/SU-M,  USLl = 2,60E+04 M/SEC
XH2 = . B& .o Xif = L15 XH2 = .85 T XHE = .15
[P S S | . Nl - ) . . .
MOV ING SADCK | STANBING SEGCK  REFLECTED SHOCK MOV ERG SHOCKR  STANUBING SKOCK  REFLECTED SHOCK
P . . 4.839NEeQ2 - 4,0778E+03 5.$2726+403 P 5.6587S+402 4.6848E403 6.6582E+03
1 2.49905+01 . 3.9218€E+0QL 4025276401 1 2.9538E¢ 01 4.1626E+01 . 4.4T66E40L
-4 wRHG. . 130615E6¢01% 0 T 4.9B27EF0L T T6,2051E40) RHO 1.0082E+01 5.1245€+01 6.3732€401
e . 8.1925F407t L. 1,65T1E+02 ° 1.7500£402 H 1 9.5918E+01 . .1.T067€E+02 2.0289E+02
Liae ' 6.7316F €00 > - 8.2645E400 © 8.8550E+00 A 6.9735E+00 8.7230€+00 9.3389E+00
St C1.8588E+°00" 1.9444E£400 - ' "2.0053E+00 s 1.9132E+00 2.0125E+00 2,0775E+00
JEAY V. 1.85875#00-77 7 2.086BE¢0C ° 2.2105€ +00 I 1.9002E+00 . 2.1962E400 2.3337E+00
CCGAME - . 9. g985E=Cl e T L.B.3466E-010 1 843410E-91 “GAME  "8.6639E-01, 8.3233E-01 843482601
Us 1.7%035¢012 L =. . 3.6642E+00° " - 3.,4597€+00 Y i 1.89055+¥01 | ~ 3.7244E+00 3.5490E+00
S e R Wi oo ;
CSPECIES - mmmm——- evm==-MILE FRACTIONS -#---c-ccee- "SPECIES  m==mmememme- MOLE FRACTIONS ==--- ,om————
E- 2. T0856-03 1.1346€-01 1.6311E-01 E- 2.6423E-22 1.5763E-01 2.0729€-01
W .-+ 9,08BEERDL fu 7 T 0116€E-0L 6.656LE-01 H : d.6821E-D1 6.1643E-01 $.2114E~01
o 4,7085E-723 1.1348€-01 1.6311€-01 He 2,6423E-02 1.57¢2€-01 2.0728E-01
W2e 2.2325€=05 ¢ 6.8722E-06. 5.0384E-06 e ' 1.3705¢-06 4.56C0E-06 3.3086E-06
wey oo 1.02108-@T" 0% .Y 2,3G82E-Q4 4.7276E-06 e © . 3.522Q€-07° 1.934CE-06 4.9316€E-06
1.2108E=077 - 2,9701E-06 v 5.T55TE-06 e 3.93356-07" 4. 7326E-06 6.1964E-06
8.C701E-G2' 5. . 7.18BCE~02 6.7853E-02 [ T 7.8939E-02 6.8259E-02 b.426T1E-02
5.9161E-F1082 7 9.1743E-37 ¢ 3.3480€6-06 THEe L 5.436TE-J9 . 2.578¢E-06 7.7284E-06
1.2580E-4C%t * 5.0C58E-25 " : 6.9567E23 RE++ - 1.0589€-33 2.2525€-23 1.5330E-21
.. : [T Voo - s : . .
- . LN worl e ' o
Pl = 1.0GE+01 N/SU—M, USLl = 2.50E+04 M/SEC Pl = 1.00EeCL N/Su-My USL = 2.70E¢04 M/SEC
XH2 = .8¢% XHE = <15 XH2 = .B5 XHE = .15
2. N PO ks i - N .

MUVING ShOGK =STANDING SHGCK  REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
9.2337€+02 4,3141E402 -6.1925E402 P 6.1094E4+72 5.14G6E+C3 7.2597E+03
2.1617E+01 4.0410E+21 4.3603E+01 T 1.1025E+01 4.2849E401 4,5980E+01

L 1.0l03E#CE . - ©.98SBE4IL ' 1 6.256B8E401 PRHD ¢ 1.0211E+01 5.3265E401 6.5749E +01

; B.8T61E+0L L 1.5774E¢02 . 1. 88386402 W . 1,0338E+02 1.8437E+02 2.1837€402

- 6.8504E+00 : 7 . 8.48595E+00 F9.0858E+00 7 X 7.1191£+00 8.9715€+00 9. 6085E ¢00

~1.8866E4¢00-.- - 1.9788E+00 .° 2.06416E400 . . .- 1.9390E+00 2.0462E+00 © 2.1136E400

L1.87585¢0) + + . 2.1395E400 1. 2.2699%+00 T 1.9286E¢00 2.2561E+00 2.4014E¢00

"9.0585E-01 - B8.329CE-01 ., - B8.3408E-61 GAME ' 8.4T03E-01 8.3257€-C1 8,3614E-01

s .. 1.81825+01 2 .3.68¢15+00 3.4971E+00 o 1.96575+0L 3.7734E400 3,6111E+00
. - Lol - . N o N

~_ : . i .

MOLE FRACTIONS ‘==---==mmoan SPECIES  ~—memmmm——— MOLE FRACTIONS =—=-=w —m—————
1.3184£-02 1.3522€6-01 1.8499E~01 t- " 4.0757E-02 1.8002€-01 242961€-01
8.52665-01" 6.25922E-01 - 5.63$2€-01 H 4.4070E-01 5.734€6E-01 ~ " 4.7831€-01
1.3784€-02 1.3522€-01 1.8499€-01 He 4,0757€-02 1.8002€-01 2.2960€~01
1.1294€-05 5.5411E-0¢6 . - 4.0606E-06 K2 5.4675E6~06 3.7855€-06 2.6983E-06

T 2.21316-07 - . 3.6561E-06 . 4.81S0E-06 H- 4.7925E-07 °  4,1885€-06 . 5.0237€-06
2.5134E-07 + ,  4.33649E-06 - 5.9498E-06 K2+ 5.3263E-07 5.12176-06 - 6e%268E-06
1.59646-02 7.01C7€-02 6.60TTE-02 RE - 7.7177€E-02 6.6481E~02 ©.2453E-02
1.0270£-09 . L.5624E-06 5.0856E-06 HE ¢ L.6998E-08 4. 1228E~Q6 L.1650€-05

2.3717E-36 . 3.587E€E-24 .. 3.2466E-22 HE ¢+ 0.84821E-32 1.3176€-22 7.0532€-21

| K X oo .



Pyt 10N m?
J R
PL = 1,00E40L N/Su-M»  US]l = 2.80E+04 M/SEC Pl = 1.00E+01 N/SQ-M,  US1l = 3.00E+04& M/SEC
XH2 = .85 : XHE = .15 AH2 = .85 XHE- = .15
MOV ING -SHOCK STANDING SHOCK REFLECTED $HOCK MOVING SHOCK .STANDING SHOCK REFLECTED SHOCK -
P 6.5838E+02 S.6813E¢03 7.5534E403 [ 7.5910E+02 .6.8969E+03 9.5510E+03 .
4 3.2281E+01 ~4.4067E40L’ 4.7226E401 B 3.4364£401 4.,64832E401 4. $T93E+01
i JRHU 150403E+401 5.5585E+01 ‘6. 81186E +01 RHU 1.0874E+01 6.06499E+0) 7.3151€+01
- LM 1.1115E+02 1.9879€+02 - 2.34T0E ¢02 N 1.2755E¢02 | 2.293¢E402 . 2;6950E+02
A T.2764E400 9.22905+00 9.8913€+00 a 7.5919€+00 9. T646E 00 1.0490€ +01
3 1.9650E+00 2.0802E+00 2.1501E+00 S 2.0173E+09 2.1492E+00 . 2.2245E¢00
L 1.9605€+00 2.3192E+C0O 2.47123E+00 4 2.0314E+00° . 2.4525€+00 | 2.6221E+00
GAME 8.3617E-01 B.3341€-01 " 8.3795e-01 GAME B8.2567E~-01 . 8.3638€-01 8.42B6E~01
U 2.3429E+01 3.4290€+00 3.68026+00 u 2.198%E+01 3.9584E+00 3.8381E+00
B : SPECIES | =—c-——em—me- MULE FRACTIONS ~=-wee-oecoec SPECIES  ==<—mem—wo--- MOLE FRACTIONS ===—vwee=====
: ¢ Em 5.6354E-02 2.0222E-01 2.5173E-01 £~ 8.9298E-02 2.4569€-01 2.9447E-01
; . 8.1077E-01 5430€86-01 4.3587€-01 H 7.4756€~01 T4 eT41E-01 3.5387£-01
He 2 5.6354E-)2 2.0231E-01 2.5171E-01 he 3.9298E-02 2.4561€E-01 2.9444€-01
w2 4.3060E-N6 ~3.14215-06 2.1851E-0¢ H2 - 2.9365E-06 .. 2.1392E-06 1.3827€-06
N 6.0126E=-u7 4.3959E-0¢ 5.0552E-06 M- 8.2021E-27 4,61 €7E-06 4.8853E-06
¢ ‘H2e, 6.6862E-07 . 59.%678E~06 6.5912€-06 . H2e J.1876€E-07 5.9512€-06 6.6329E~06
soo-aacHE 1.6512E-02 6.4671E-C2 6.0654E-02 KE 7.3841E~02 6,1147€-02 5.7168E-02
HE+ 4.0846E-08 0.4115E~06 1.7380E-05 hEY 1.5049E-07 1.4420E-05 3.7592€-05
HE++ 1.6726E-70 5.968T6-22 3.1243E-20 HE++ 2.0600E-26 1.4412€-20 5.4549€-19
- ' A
Pl = 1,DCE+Cl N/S<=My  US1 = 2.90E+04% M/SEC Pl = 1.006¢01 N/SJ-M,  USLl = 3,20E+C4 M/SEC
XH2 = .85 . XHE = ,15 XH2 = L,8b . ’ XHE = L1 R
EXIN i B - Toe
- MOVING SHOCK STANDING SKOCK REFLECTED SHOCK ‘MUVING SHOCK STANUING SFCCK REFLECTED SHOCK
P 7.0776F¢02 - 6.2648E403 T 8.7188E+03 P d.67436402 - 8.2926E+03' . 1,1398E406
i 1.33776+ 01 4.5276E4+01 4.84945 401 T 7.6119L+01 4.8918E+01 5425256401
k=0 1.0630E¢01 5.80245491 "7.0618E+01 KRD -+ lel13825e0L° 6.5337E401 7.8022E +01
oH 1.19205+97 2.1378€+C2 J.E174€402 ~ C l.45098¢02 . 2. 6221E+02 3.0714E¢02
A T.4326E402 9.4932E400" 1.0185E+01 A T.9129E+0C 1.0331E+01 L.1142E+01
Y 1.9911€+0) 2.1145€430 2.1871F+90 s 2:9798E¢ 90 2.2200E437 2.3008E +00
C L 1. 9949z ¢00 2.3847E400 *2.5%60E+90 o 2.1100€403 - " 2.5945Ee0C © 2. T8L2E+00
GAME 8.26695-0" 8.3470E-C1 8.4018E-01 GAME 8.21585-01 8.4085E-01 . B.49T9E-31
u 2.1207€+0! 3. 89CSECO 3. 1560F +00 u 2.3500E+01 4.1106E+20 4.0233E+00
. SPECIES  ~=—--mmm-oeo MULE FRACTEONS ~-o--cco-omn SPECIES  —m=-mc-——=== MOLE FRACTIUNS ====ve-e~em-o
T 7.26228-02 2.24¢2€-01 2.7337€-01 i- 1.2321E-01 2. 8667E-01 3.3483F-01
. I T.75565-01 4.8865E-C1 3.9426E-01 - 6.8268E-01 3.6827€-01 2.7647E-01
(e 7.2022:-92 2.2421€-01 2.7334€-01 He 1.2321£-01 2.3654E-01 * 3.3475€-01
. Y 3.5164E-)¢ Z.6C22E-Cb 1.7512€-0€ - w2 2.1243E-0¢8 1.40C0E-06 8.0987E-07
. " 7.1523£-97 4. 54LEE-00 54J110E-06" ol T 1ed)36E-J6 4.54¢7€-26 4+3857€-06
. LT LL9T59F =07 5.7681E-Co 1 6.b662E=-CO R iel3ant-de 6.0b15E-Co 6.2250E-086
“hE. 7.5193F-02 £.2852E-02 5.8891E~02 51 1.10916-32 5.7783€~02 - 5.3852€-02
- nt+ 4,291 6c-Ub 9.71CLF-06 2.5645E-05 nEe '3.694120-07 . 3.0526€E-CS 6.0515€-05
HE+e 2.2d585-2% 1.2€643€-21 “E ey "2.3562F-19 8.8868E-13;

30
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TABLE I, -Continued - - :

1.3252¢€-19

1.80466z-17



TABLE 1. - Continued

o e
Py " 10N/ m2
A -
Pl = 1.00E+01 N/Su-My US1 = 2,40E+04 M/SEC PL = 1.00E+01 N/SU-M, US1 = 3.80E+04 M/SEC
XH2 = .85 . XHE = .15. XH2 = .85 XHE = L,15
c. i . R A o . . .
MOVING SHOCK STANDING SFOCK REFLECTED SHUCK MOVING SHOCR STANDING SFOCK REFLECTED SHOCK
$.830TE+0? 9.8465E+02 1.3474E+04 4 1.2358E+03 1.3358E+04 1.8301E ¢04
o0 ZIi 1t 3.7689E401 7 v 5.1440E¢01 5.5550€+01 A T T 4.05385¢01 5.7165E401 6.3806E+01
- 1.1833E+01 6.9768E401 8.2283E+0) Lo RHO 1.2796E+0) 7.6491E+01 8.7236E+01
P 1.6377E+932 - - 2.9724E402-: 3.4765€+02 B 2.0652E+02 3.7361E¢C2 4. 3829E402
¢ 8.2378E%05 1.0632€+01 °* 1.1865€+01 i3 A d.9081E+00 - 1.2306E+01° 1.3769€ +01
- 2.12565400 2.2922E400- ¢ 2.3789€+00 . S 2.2396E420 2.4388E400 2.5388E+00
- 2.195GE+0D - ° 2.7438£400 2.547HE+D0 o I 2.3824540) 3.0548E+00 3.287SE +00
- GAME 8.2029%-01 8,4693E-01 ~ 8.59726-01 T GAME 8.21675-01 8.6719€-01 9.0106E~01
Tt Ty 2.5T34Ev0L+ ™ 4.2874E400+ 4.2423E400 TR 2.8275E+01 4.73S4E+00 - 4. 8586E +00
SPECIES MULE FKACTIONS ===-e==ceoae SPECIES  ==mmm——e———— MOLE FRACTIONS ==-====c-aa-
KT S IVSTAOE-OL Y ' 312515€-01 - 77 307261F-01 £E- -~ 2.234 7E-01 3.9441E-01 4.3734E-01
H 6.1727€-01 2.9388E~01 2.0446E-01 . - 4.9J13E-01 1.6236E-01 8.,0967E-02
He 1.J/5720E-01 3,2565E-01 3.7223€-01 i He 2.2346E-01 3.96126-01 4.3607E~01
"H2 . ESSTZ9E-0¢ d.60156-07 4.1962E-07 " w2 4.€3936~-07 2.34175€6-07 5.2675€E-08
) H= LUT374E06 4.1811E-06 3,58326-06 : Dhe ot 1.2736E-06 2.7327€-06 1.4668E-06
- T H2e FJ3I75E206 5.83ClE-C¢& 5.3476E-06 T H2e 1.5112€-06 4.1856E-06 2.5096E~06
T HE 6:83356-02 5,46CEE=02 5.07C8E-02 : CHE - 642959E-02 4.8818E-02 4.4359E-02
S8 HEe 3.8496E507 6.2536€=05 1.7780E-06 S HE 3.2229€-06 2.8407E~04 152626€-03
: T RE+E 1.5013E-25 3.3646E~18 1.5199E-16 T HE+s 1.8403E~23 7.2350€~16 1.2830E-13
s B S . T LR - R ‘. B R
Pl = 1.005+401 N/Su-Ms US1 = 3,60E+04 M/SEC Pl = 1,00E+01 N/SU=M,  US1 = 4.00E+04 M/SEC
XH2 = .85 . XHE = .15 . XH2 = .8% . XHE = .15
MOV ING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SFOCK REFLECTED SHOCK
P 1.1059E+02 1.1542E+04 1.5770E+04 1.3726E403 . 1.5262E+¢04 2.1083E+04
T 2)9147E+01 5.414SEe0L" 5.9122E+01 4.18STE+0L +°  6.0851E0L 7.0660E+01
RHQ 1.2358E+01 ~ 7.3544E401 ¢ 8.5534E+01 1.3190€+01 7.8082£401 8.6753€+01
H. 1.8358E+02 " 3.3439E4C2" 3.9116E402 2.2059E+02 4.1475€402 4.8971E+02
A" 8.5689E+0) 1.1586E+01 1.27026+01 5.2576E+00 - 1.3160E+01 " 1.5073E+01
.S, 2.15818E+00 2.3655E+00 2.4583E+00 2.298TE+00 2.5134E+¢00 2.6193E400
I 2.2860E#0C 2.89855400 3.1186E+00 2.4839E+00 3.2122€+00 3.4394E+00
* T GAME 8.2050E-01 8.552¢€€-01 8.7508E-01 8.2357€<01 8,8605E-01 - 9.34856-01
u. 2.6T06E+0] - 4.4942E4+00 - 4. 5056E +00 2.9638E+01 5.0471E+00 5.3420€E +00
SPECIES  —=-o-—coee-- MOLE FRACTIONS ==w======e=.  SPECIES  ===c---=---- MOLE FRACTIONS ——————————=
E- 1.9073E-01 3.6175€6-01 4.0678E-01 E- 2.5519€=-01 %.24C07€-01 4.6211E-01
H 5.5293E-01 2.2488€-01 1.3876E-01 H 4,292 3€-01 1.0585€-01 3.7114E-02
He 1.9072€-01 3.61626-01 4.0635E-01 P e 2.5519E-01 4,23276-01 4.5716E-01
H2 1.1697E~06 %,8080€-07 1.7794E-07 w2 5.2806E~07 8.9816E-08 8.6414E-09
He 1.2287€-06 3.5512E-06 2.5606E-06 ) He 1.2727E-06 1.80G7€-06 5.89C8E-07
H2+ 1.4343€-06 5.1772€-06 4.0560E~06 : H2+ 1.5364E-06 2.9351€-06 1.1200€-06
HE 6.56156-02 5.1620E-02 4.7669E-02 . HE 6.0384E-02 4,60C0E-02 3.8666E-02
HE+ 1.7498E-06 1.30826-04 4.2965E-04 g HE ¢ 5.6631E~06 6.974SE-N4 4.9465E-03

HE++ 1.9054E-24 4. T1LT1E-1T 3.3036€-15 N HE ¢+ 1.5027€~-22 1.5714E-14 1.3054€E-11
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P1 = 1.00E+01 N/SQ-M,

XH2 = .85 XHE = L15
. "MOVING SHOCKR STANDING SFOCK REFLECTED SHOCK
P © 7 1.5164E¢03 . L 1.7213E+04 2.4103E¢04
T - . %.3252E+01. 6,566CE+01. . 7.97BTE +0)
RAD ©©1.3536E401 7.8091E401, 8,4927E+01
W™ " c2.4978E+02 4.5782E402 5.4543E402°
A - 77 .9.6203E400 1.4202E+01 1.6602€+01
St ' 2.3592E400 2.5860E+00 2.6968E 400
I i.2.5901E+00 3.3571€+00 . 3.5571E+00
GAME ' 8.2615E-0L" 9.1511E~01 . © 9.4793E-01
U -7 - 3.1395E401 5.4496E+00 5. $385€ ¢00
SPECIES ° ~~==--=cac-= MOLE FRACTIONS =we—meeewu—
E<S"% % - 2.8574E~01 4.4854E-01 4.7992€-01
W © .- 3,7062E-01 .5.9500€6-02 1.5017€~02
He © 1 2.8573€E-01 4.4686E-01 4.6290E-01
W2 -\TiCud 4,45T6E~OT 2.401CE-08 9.9042E-10
4= 1.2280€E-06 9.5010E-07 1.8754E-07
*1.5099£-06 1.6739E~06 4,0076E~07
- 5.T904E-02 4.2625€E-02 2.5149€-02
9.6773E-06 2.0555€6-03 1.7020E-02
1.0787E-21 5.8942E-13 1.5437€E-09
Pl = 1.90E+0L N/SQ-m,  USL = 4.40E+04 M/SEC
XH2 = .85 X4E = J15
MOVING' SHOCK STANDING SHOCK REFLECTED SHOCK
3 1.6669E+03. 1.9164E+04 2.7383E+04
7= L 4.4831E+01 7.21T7E+01 9.1659E +01
RHO 1.3830£¢01 7.6373E+01 8.1925E+01
H, ©2.7410E4+02 5.0256E¢C2 © 6,0638E402
A " 9.9990E+00 ' 1.5352E¢C} 1.8466E¢01
S “2.4209E+00 2.6556€+00. 2.7702E+00
' - 2.T1Q07E+00 3.4T65E+00 " 3.6466€+00
Y ' 8% 2947E-01 9.3935E-91 1.0202€ +00
3,2946E+01 5.9726E+00. 6.6990E +00
SPECIES ~ =~======w=u= MOLE .FRACTICNS —=-=-==m——-
E= - ¢ 3,1499E-01 4.6T785E-01 4.9268E-01
RO+ 1 o 4 3.145)E-01 2.8169E-02 5.9754E~03
He . 3.1697E-01 4.6C82E-01 4.6021E-01
w2 3,05828-97 4.1651E~C9 . 9.4539E-11
H=- *1.1431E-06 3,8357E-07 .5.2766E~08
H2e 1.4334E-06 7.644C7E-0T 1.2780E-07
HE* "5.5525€=-02 © 3.6124E-02 8.6609E-03
HE® " 1.6326E-05 7.0233€-03 3.2473€E-02
HE+e 1.2917€-21 2.9709E-11 1.0866E-07
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TABLE I.

USL = 4.20E+04 M/SEC

- Continued

« 10N/ m?

Pl = 1. gOE*Ol N/SQ-My

XH2 =

HJ

NOD TR

GAME

SPECIES

E-
H
he
H2
He
H2e
HE
HE+
HE++

Pl =
XH2 =

HO

NP ID~NTD

GAME

SPECIES |

t-

"

He
M2
-
K2+
NE
HE+
HE ¢+

LUS1 = 4.60E+04 M/SEC

XHE = .15

‘MOVING SHOCK - SYANDING SHOCK ~REFLECTED SHOCK

1.8242E+03 2. 1114E+04 3.1130€+04
4. 6067E+0L . 7.9898E+01 1.1261E+02
1.4066E+02- “T.4035E+01 T.4952E+01
2.9955€+02 * *5.4906E402 6.7763E¢02
1.0398E¢01_ 1.6453E+01 2.1783E+01
- 2.4837E+00, . 2. 7213E+0Q0 2.8435E+400
2.8152E+00 3.5694E+00 3.6883E+00
8.3373E-01 ' 9.4925€-01 1.1425E+00
3.4489E¢01 6.5598E+00 T.9426E+00
so~—m==——eo— MOLE FRACTIONS =mo~——eeee
3.4285E-01 4.8170€~01 4.9842E-01
2.6104E-01 1.3058E-02 1.9396E-03
3.4282€-01 4.6322€-01 4.5897E-01
. 2.0028€-07 6.52126~10 3.6684E-12
- 1.0226E-06 1.4268E-07 9.4760E~-09
1.3099E-06 3. 0449E-07 2.5779€-08
.5+3255€~02 2.3528E-02 1.2332€-03
2.7660E~0S 1.8486£-02 .3.9422E-02
4.8975e-20 1.9855E-09 1.3714E~05

1.00E+01 N/SQ-M,

MOVING SHOCK
‘1.9881E+03
4.7603E+01
1.4240E+01
2.2611E+02 °
1.0825E+01
2.5473E+00
2.9329E¢0Q0
8.3932E~01
3.6022E+01

3.,6923€-01 -
T 2.1043E-01
3.6919E-01
1.2302€6-07
4.,7279E-07
1.1446E-06
5.1095€E-02
4.7718E~05
. 3.4147€-19

US1 = 4.B0E+04 N/SEC

XHE = .15

STANDING SHOCK
2.2999€+04
8.9183E+01
7.0817E401
5.9706E+02
1.8083€+01
2.7829E+00
3.6417E+00
1.0069E+00
7.2487E400

-MOLE FRACTIONS

4.91$9E-01
6.1069E-03
4,6071E-01
9.47226~-11
© 5.0027€-08
1.1751€-07
9.9157€-03
3.1274E-02
6.1611E-08

REFLECTED SHOCK
3.5188E+04
1.3886E¢02
6.851TE+OL
1.5654E +02
2.4029E+01
2.9063E400
3.6985E+00
1.1242E+00
9.4429E +00

4.9979€-01
8.3441E-04
4.5881E-01
2.0745E~13
2,7958€E-09
6.2757€-09
2,8003E-04
3.9576E~02
Te0112E-04



Pl

XH2 .85 °

MOVING SHOCK.
P2 15826403
< 9304401

1.4336E+0)
2.5375€+02°

P

COMNV P T.0 T,

© LT 2.6115€400
© '3.0530E+00 .

'8.46995-0Q1

3.75435+01

Pl = L.OOE+0Ll N/SQ-M,
XH2 = .85 ° ° T
. . MOVING SHO!
P 2.3343E 4
LI 5.1280E+0
RHU CLe4344E401
H " 3.8258E+02°
A 141819401
st © . 2.6769E+00
L © 3.1736E+00;
GAME - 8.5830E-01 |
v, - 3.9066E¢01 "
SPECIES
€= 4.1706£-01
he “T lelBTHE-01
He: 4.1689E-01
k2 3.3734E-08"
He 5.1T9LE-07 -
H2+ ™ T.2014E-07 -
HE %.7098E-02
HE+ 1.6753E-04
HE#++

2.5828E-17"

1. 005001 NISQ-*.

TABLE 1.

3|
US1 = 5,00E404 M/SEC. . ;o
XHE = o158 & ° o s
Ry, o, et
STANDING SHOCK. RERLECTED SHOCK
461ZE+C4. 7 '3.5023E+04,
ITJ0214E+02 2 "1.60T1E+02
'6.5465E401 " 6.5268E401,
5.4572E4C2 .0 T 8. 3311€402
'2.0427E+01 2.4591€£+01
J2./8392E+400 | .9581E+00°
‘3.6807€+00 " . 1293E 400’
‘109SE+00 " L. 0114E+0Q,
2427E40 1.0563€+01
MOLE, FRACTIONS —= === 7

i. &eST3BE=OL . ; 5.0273E-0).

T . eoleg_o; <l 5.3320€-04,

1 T 4.5642E-01

3.7268E-14

. 1.6959€-09,

' 2.7150€-09,

1.2886€-0%,

3.4077€-02,

.15

S‘ANDING SPCCK

[
2.2442E401.
‘8895E+00

1.153CE+00"

—mm—--s-—=I= MOLE FRACTIONS -7———=——==-=

4.9906€-01

1.25536-03 ©°
4.59C6E-01

9.5651E~13
4,4249E-09
1.19186-08
6.6654E-04
1, 9904E-02
4.6058E=-05

9502E402"°

19.4252E+00°

‘- 6.1141E-03

Q.ZOEOOQHMJSEC

REFLECTED SHOCK
«2411E+04,
. T5926+02
6.4178E+01
62 0498E+02
2.5383€+01
3.0003E+00"
... 3.7563E+00
: 9.7496E-01"

L 1.1217E+01

5.0750E-01 .,
4.2563E-04°
"4.5215€-01
 1.4B19E-14
1.4007E-09 ,
1.7398€-09
" 7.0906€-05,,
2.4313€-02',
1.5689E-02

- Continued
leNlm?

+85 A

+MOVING SHOCK
2.5157E+03.
"5.3730E+01.
1.4224E40L .
T4.1246E402,
1.2451E¢01
2.7401E+407 .
3.2916E¢00. -
'8.7649E-01

, 4e3797€-01
7.8858E=02.

' 4.31065;91,
, #-5198E-02(.

S 6953E-16 -

1.00€ +01 -N/5SQ
.85

-My

. MOVING, SHOCK,
2.7010€+03 .
. 5.7039E+01
1.3925€401

"1.3264E+01 |

"2.8030E+00

. 3.4006E+Q0 .

T 9. 0696E~0L",
4.1953E+01.

SPECIES — ~~m——=p—-- -
E= . 4.5598€501
h T, 4.4953E-02
HE %.5495E~01
H2. T 3.6699E%09
M=’ " 1.7810E-07
H2 ¢ 2.T204E-27
HE: . f4,3082E-02
HE+  ~ 1.0279€-03
HEes ©

, 4.05226+0L.7 0

1!005001,~/surﬁ;"

< 2..3767£+01
24 93685000

USl
HE .15

STANDING SHOCK

- 12.7034E404
.3518E+02,
5.407CE+01 -
T4 4S1SE+02

XHE =7 .18

= 5.40E+04 M/SEC .

2 I

REFLECTED SHOCK
. ,4.5499E+04

,1+9108E+02°

. 6.2729E 401

T

9.7897€ +02
2.6889E+01

| 13.0424E +00
" 3.7960E+00

2. 9.5678E-01
[L.0662E00L 71.1860E+01
LMOLE _FRACTIONS =—~———mmm—= 37
. %«998IE-0L . 5.1264E-01.
' 7.16186-04 3.4942€-04.
D 4.58S3E<01 ¢ | %.4749E-01.
L 1.39356-13 . . 6.5907E-15.
T1.9275E-097. - 1.1928€-09
. 4.530S€-09. ., 1.1719E-09
| 2.5490€-05 -1 . 3.2769E-05-
3.97356-02, . 1.3814E~02
5.6729E-04 ; 2.5669E=02
USL = 5,60E+04 M/SEC :

STANDING SHOCK REFLECTED SHOCK
;. 2.,786TE+04 .

4. 4341E402 |

4. 9903E+01

. 244131€401 .
. 2.9T65E+00

;1.0420€+00

1.5063€+02
7.96685002

3.7097€+00, .
1.1694E+01

©.8124E+04
2.0982£+02,
5.5932E+01,
1.0577€+03
2.92641E+01;

. 3.0851E+00.

3,8270E+00,
1.0648E+00°
1.2663E+01

_MOLE FRACTIONS. ~=m—=mwws——e . -

1.02716=14. .:

5.0131€-01

4.8837E-04
4.5777E-01

%.3867€-14 -

1.1926£-09

2.290€E-09. .
1.39326-04

3.7043E-02

"3.25196-03 -

| 5.1660E-01
2.7680€~064

", 4.4393E-01

2.58T4E-15.
9.5689E-10
7.3657€~-10,
1.0744E-05
5.7058E~03
3.34786~02

33



TABLE I. - Continued

Py " 10N/ m2
Pl = 1.00E+01 N/SY-M, US1 = 5.80E+04 M/SEC Pl = 1.00E+01 N/SQ-M, USl = &,20E+0% M/SEC
XH2 = .85 XHE = .15 XH2 = .85 . XHE = 15
MUVING SHUCK STANDING SHOCK REFLECTED SHOCK MUV ING SHUCK STANDING SHOCK REFLECTED SHOCK
[ 2.8888E+03 2.8488E+04 5.0117€+0¢4 3 3.2795€+03 2.9700E+04 5.3991E +04
T, 6.17095+01 1.6304E+02 2.3447E+02 T 7.30205+01 1.8550€432 2.9643E402
RO 1.3415E¢01 4.6841E+01 5. 5629E +01 RHO 1.2412E+0L %.2166E+01 4. 7321E+01
H 4.7539E+02 8.5047E+02 1.1432€+03 H 5.4257E¢02 9.6354E+02 1.3309E+03
A 1.4217€+01 2.4448E+0L 3.1955E+01 A 1.5785c¢01 2.6426E+01 3.6507E¢01
s T 2.8633E+00 3.017GE+00 3.1283E+00 s 2.9752E+00 3.0958E+00 3,2089E+00
z 3,4890E+00 3.7344E+00 3.8424€+00 L 2.6184E+00 3.7972E+00 3.8489%+00
GAME 9.3869¢€-01 9.8258E-01 1.1335E¢00 GAME $.4309E-01 9.9144E-01 1.1681E+00
U 4,3324E401 1.238€E401. 1.3755E+01 U 4,6013E+01 1.3518E+01 1.6356€ +01
SPECIES  ===mr===—==- MOLE FRACTIGNS —----=—=-=-- SPECIES  =~=====—=--- MOLE FRACTIONS -=-—==o=c=-e
E- 4,69685E=-91 5.04¢3E-01 5.1853E-01 E- 4.8872E-01 5.1280€-01 S.1934E-01
H 2,0978E-02 2.7630E-04 2.0T44E-04 h 4.5640£-03 2.5069E-04 1.1529E-04
He .. G.e6LYE-OL 4.5445€-Q1 4,42236-01 e 4.652b6E-01 4  4TH5E-D1 4. 4157E-01
H2 6.2322€-10 1.6788E-14 8.4340E-16 h2 1.78756-11 2.63532E-15 9.4026E-17
He 7T.16} TE~08 8.4027E~10 6.9790E-10 H- 1.0658E-08 5.6756E-10 3.4044E-10
H2+ 1.1771E~-07 1.3942€-09 4.1892E-10 h2e 2.0311E-08 6.0146E-10 1.3875€~10
HE ' 3,9326E-02 8.3063E-05 2.5032€-06 HE 1.7999€-02 2.3284E-05 1.3710€-07
HE ¢ 3,65956-23 3.041€E-02 1.7698E~-03 HE + 2.3456E-02 1.3610€-02 1.8085E-04
HE ¢+ 6.5827€~13 9.6685€-03 3.7266€-02 ’ FE++ 1.C693E-09 2.5865E-02 3.8792€-02
Pl = 1.00c+¢0l N/Su=M»  USL = €.00E+C4 M/SEC PL = 1.00ceCl N/SJ~My,  USL = 6.40E+¢04 M/SEC
XH2 = .85 XHE = 15 XH2 = .85 XhE = .15
“GY ING SHUCK STANDING SHOCK REFLECTED SHUCK MUVING SHUCK STANDING SFOCK REFLECTED SHOCK
P 2.0804E¢02 2.9020E+04 5.1875E +04 [ 3.48015+03 2.9912E+04 5.5339E 404
v 6. 73075¢0i 1. 7409E+02 2.6393E402 v 8. J06bE+01 1.9829E+02 3.2989€+02
RHU 1.2863E¢01 4,4274E401 5.1086€ +01 RHD 1.1856E¢Cl 3.9466E401 4.3579E+01
H 5.08425¢02 9.0606E+02 1.2340€+03 H 5.77716+02 1. 9208E¢03 1.4280E+03
A 1.49435+01 2.5217€+01 3.4336€E¢01 A 1.7245€401 2.8106E+01 3.8544E 401
S 2.9211E¢CD 3.057SE+00 3.1702E +00 3 3.0262€+00 3.1332E+00 3,26460£400
2 1.5584E+00 3.7656E+C0 3.8474E+00 ¢ 3.6661E+00 3.8222€+00 3.8494E+00
GAME G.32205-01 9.7025€-01 1.1610E ¢00 GAME 1.01325+90 1.0623€+00 1.1699€ +00
[V} 4. 4669E+31 1.2952€401 1.4991E+01 u 4,7323E+01 1.4197E¢21 1.7649€+01
SPECIES  —=—-——=—===—- MOLE FRACTIONS ——=--ce—ee— SPECIES  —===c--=—=e-- MULE FRACTICNS =r=======—-
£~ 5.0871E-01 5.1915€-01 E- 4.9537E-ul 5.16C0E-01 5.1940E-01
b 3.02C¢E-04 1.5306E-06 H 2.1672E-C3 2.0458E-04 8.8247E-05
ne 4.5115€E-01 4.4171€-01 He 4.6156E-31 4. 445SE-01 4.4154E-01
h2 4.5240E-11 5.687ZE-15 2.673%E-16 ] 2.9362E-12 1.2024E-15 3.6435€-17
H- 2.62145-08 6.8701E-10 4.8562E~10 h- 1.9d65SE~I9 4.5314E-10 2.3693E~10
n2e 4 6526E-08 4.7776E-10 2.3446E-10 V2e 3.25675-Q9 4.004G€E-1Q 8.5669€-11
HE 3.05G L1E=02 4.6054E-05 5.4750E~07 HE 7.08575-02 4. 7750E-08 4.0687E-08
HE+ 1.1653€-02 2.2922€8-02 5.2866E-04 HE * 3.3830E-02 | 7.0162€E-03 7.4116€-05
nEee 4 GT725€-11 1.77¢6E-32 3.8458E-C2 HE ++ 2.271%&-28 3.2217€-02 3.8893€-02
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XH2

SPECIES

£~
H

H+
He
He~
H2+
HE
HE+
KE++

PL
XH2

SPECIES

E~
H

Hy
He
H~
H2+
HE
HE+
HE+¢

Pl = 1.00E+01 N/Su-M»
= 5

MOVING SHOCK

XHE

STANDING SHOCK

TABLE 1. - Continued

USY = €.60E+06 M/SEC
= .15

REFLECTED SHOCK

3.467672+03 2.9241E+04 5+4995E +04
9.0044E+01 2.1257E+92 3.6131€¢+02
1.10655+0L 3.5778E+01 3.5535E +01
6.1367€+02 1.0759€+02 1.5205€+03
1.92565¢01 3.70G4E+C1 4.0347€+01
3.0732E+00 3.1713E+00 3.2816E400
3.6901E+00 3.8374E4Ca 3.8496E+00
1.1160E+00 1.1015€¢30 1.1704E+00
4.8461E+01 1.4974E+01 1.8761E+01
——————— ~==== MOLE FRACTIONS -~es~mcwaueo
4.9866€-01 5.1791€-01 5.1943E-01
942091€-04 1.6081E-04 6.8632E-05
4.59776-01 4.4284E-01 4.4154E-01
3.288l€-13 4.8926E~16 1.5509e-17
1.1799E~09 3.3567€-10 1.6344E-10
2.7682E~09 2.4838BE~10 5.4743E-11
1.7655€6-03 3.4037E-06 1.4536€E-08
3.8883€-02 3.1047€-03 3.6725E-05
6.0679E-07 3.59808-02 3.8928€E-02

1.005401 N/SU~My
5

US1 = 6.80E+04 M/SEC

XHE = .18

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3.8710€+03 2.8174E+04
1.0218€+02 2.2911€+02
1.Q0247E+01 3.198EE+01
€. 5045E402 1.1293E+02
2.0905E+01 3.1697£401
3.1149E+00 3.2079€+00
2.6969E+00 3.8445E+00
1.1568E+00 1.1406E+400
4.9523E+01 1.5884E+01
it S et ~=== MDLE FRACTIONS
4.9958E-01 5.1879E~0Q1
44196 8E-04 1.2477€-04
4+5962E-01 4.4207€~01
3.7356E~-14 1.9302E-16
3.,5638E-10" 2.3993E-10
9.3457E-10 1.5084E-10
4+2495E-04 1.1175€-06
4.0136E-02 1.3126€-03
143064E-05 3.7703E~02

5.3986E+04
3.9244E+02
3,5734E401
1.61196403
%, 20536401
3.3159E400
3.8497€+00
1.1706E+00
1.5844E401

5+1944E-01
5.4037€-05
4.4154E~-01
7.0419€-18
1.1295€e-10
3.5959E-11
5.8048€-09
2.0468E-05

pl-IONlmz

Pl =)
XH2 =

SPECIES

£~
H
He
H2
M=
H2e
HE
HE+
HE ++

3.8943E-02

-

O0E+01 N/Sy-~-M,
85

HOVING SHOCK
4.07168+03
1.1515E+02
$.5575E+00
6.8826E+02
2.,2143E401
2.1523€+00
3.6993E+00
1.1510E+00
5.0599E+01

4.9990E-01
2.2663E-04
4.5932e-01
5.7261€E-15
1.3545¢-10
3.6713e-10
1.3412€-04
4.0244E-02
1.7060€~04

USl = 7,00E¢04 M/SEC

XHE = ,15

STANUING SHOCK REFL
2.7334E404
2.4740E+02
2.8716E+01
1.1839E+03
3.3217€+01
3.2431€400
3.8475E400
1.1552€+00
1.6808E+01

MOLE FRACTIONS ==aw

5.1917E-01
9.6923€-05
414175E-01
T.68T8E-17
1.7103¢-10
9.2384E-11
3,6279€-07
5.,4965E-06
3.8436E-02

ECTED SHOCK
$+3309E+04
4.23T7E¢02
3.2677E¢01
1.7062€+03
4.3701E +01"
3.3471¢00
3.8498E+00
1.1706E+00
2.09226+01

5¢1945E-0]
443536E-05
4.4154€~01
3.4958E-~18
8.0429E~11
" 244795E~11
2.5818E~09
1.2603E-05
3.8951€-02
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2

Pl = 2. 005001 NISQ-N-

2.TT06E 401, 9.1982E+01 "
.55985000'~~ "7.2078E400 .
«9794E+00 " “11.2568E+01
.'5.9002E400  °  8.653SE+00
. '242838E400°7 . 2.4680E400 -
‘14 1060E+00 1.1138€+00 -
., 1.0007€+00 _1.0155E400 .~
| 9.3744E-01 ' 8.3219€-01
3.8731E+00 1 5320€+400,
LTI NQLﬁ_FﬂACIION§
.. 3.948LE-21 ., 1.2367E-15
*"Le3610E-03 * C5256-02
7.2013E-20 " .  '1.2164E-15"
. 8.48T4E-01 ' ' 8.2176E-01
. 4:2594E-26" . '1.0390E-19
", Le30926~21 0481E-17
1.4990E-01 1. 4TT2E-01
; ; +3867E-50 © - 6.533EE-39
<0, " 0. )

-
[

Pl = 2. 00‘001 NISQ-H,

MOVING SHOCK,
3. 84SBE+0L
6.7163E+00

P 5.6723E¢00

" 7. 7334E+00
; i

TABI I. Contlnued
Vi
2
p, = 20N/ m
) R,
Pl = 2.00E+01 N/so-n. US1 = 4,COEe03 N/SEC
XHZ = .85 - . .o 7 XHE:z W15, S o . - XH2 =
* i ~‘. PR
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P .14 2097E40L + _¢: 2.5396E+01 1642280E+01
T .-3.0557E+00 11 3.8279E400 +:54.4302E400
RHO -~ .- 3.9585€400 ., . :6.6355E+00 .. - “= Lo 1465€¢01
H 27 . 3.1244E400 -, 3.9436E400° - - . . '5.7319E400 ‘-
AL ‘1. T411E+00 . . 1.9395E400 1~ . 2.2720E+00
S . ..1.0520€¢00 ;. .1.0536E400 -’ -- 1,0689€+00 »
2~ ....1.0000€+0Q ‘1.000CE400 :°: "'1.0003E+00
GAME . 9+9208E-01 . 9.8270E-01 . -~ 9.50356-01 -
uo-os L 2.4141E+00 -*1.4366E400 T +11.2745E400-
SPECIES . ===——w=e—eae NOLE anctxons st R SPECIES
E~ 1 21365 60 1. 86195 38 1. 51455-22 E~
H  :--5.%; 4.0886E~09 - 6.9411€-07 ¢ 6.1252E-04 - H
He ;  , 5.9366E-20 " 6.4514E-20 15535-20 He
H2 ¢ . 8.5000E-01 8.5000E-01. . 824943E-01 ° H2
M- - 5.1736E-69 - ~  9.5541FE~45 | 2.3207E-27 i H=
H2e L.0055E~20 * ~° &.9075E~21" I- . . 1.9983E-21 -+ Hae'!
HE * ¥1.5000E-01 1.500CE-011 " 123 1.4995E-01 HE
HEe: 6.9101E~ T2 6.4386E-60 . +:1%0310E~50 HE+
HE##. 0. i - «0e oo o. te HE++
. LE R
‘Pl = 2.00E+01 N/SU-M, USLl = 5,C0E+03 N/SEC
XH2 = .85 ,:-n i. XHE .= ,15.44 o R XH2 =
MOVING SHOCK STANDING SHOCK 'REFLECTED SHOCK
e . '1;9056E+01 - S5.0755€+01 . 1.0938E+02
4;2231E400 5:6338E+00 - T<1106E400 -
(HO . %.5128E+00 1 9,0007E400 " ‘1+5204E401
a ©.4;3714E¢00 . -2 5,9823E400 .- 7  8.3416E400
A .2.0314E+0C = 2530CBE4C0 : ' .! 2.4619€400 -
3 27 1.0794E+00 - + 1,0833€400 ~ ° 1.1009E400 ¢
1 %13 0000E +0C 2 1.0006E+00 *+1.0120E¢00 ¢
GAME 139, TT11E-0 & * " 9.3908E-01 - B.4238E-01 °
y 3.1424€400 155722E400 ° - " 1.3318E¢00™ -"
3 g . 3 .
SPECIES  —=w——wee—woe NOLE FRACTIONS ssesmemmmeme SPECIES
N .. . ALY
[ 3.3965€-32 1 55595 20 4.8564E-16 [ i
H . B,1T8BE-06 '1.2757€-03 * 2.3690E-02 - Kot
he © - 0.6596E=-20 t§.3010E-20 + - #.T60TE-16 He *° ~
HZ ¢ . Be4999E-0L- : B.4BB2E-01:¢ * ~  B8.2809E-01 H2
H-, _ ~4,5218E-38 -..:° 2.7695E-25 . © 249565E~20 - - -
H2+ "o - 7 .72.8247E-21 1.92626=21 . 9:6723E-18 H2e
+.1+5000E-01 . v, 1.49$0E-01 - 1.4822E-01 [
“140266E-56 2.264TE-49 . i 2.7660E- 39 hE*
Je . . 0. HE++

36 .

1.0959E-16

1.8788E-02

1.0831E~16

8.3262E£-~01 -
4.4260E~21

1.3602E-18

~ 1.4459E~01 "
T 8.7530E-42

.0.

.

XHE -

Usl = 6.005003 M/SEC
L

n
B

MOVING . SHOCK JSTANDING SHOCK .REFLECTED SHOCK

[ 1.6927E402
8.0790€ +00

17 -2l0060es01 ..
1.1327E401

2.606%+00
1.134TE+00
" 1.0444€400
"8.05406-01 ,
1.2830E+00

1.1596€~-13
8.5059E-02

.+ 1.1421E-13

L]

7e7132E-01

3.1960€-17 "
1.7818E-15

1.4362€-01

1.3678E-35,.

" 0. .

USL .= 7.00E+403 M/SEC

XHE = .15

STANDING, SHOCK
I.5995€+02

C 8.1974E+00
1.8515€+01

* 1.2010€+01
2.6320€+00
1+ 1483E+00

1505406400
8.0180E~01
1.4252€400 !

MOLE FRACT [ONS

 1.9643E-13
.1,0247€-01
1.9358E-13
1.5521E-01
5.3154E~17
2.902SE-15
1.4231E-01
3.5664E-35
0.

.REFLECTED SHOCK
2.6022€E+02
. 8.8264E400
. 2.6976E+01
1.4968E +01

TT 2.11226+00
e 1417336400

1.0928E+00
1.9675E-01
1.241TE+00 °

. 2.3060E~-12
1.6985€6~-01
T 2.2725€-12
'6.9289E-01
1.1467E~15
3.4623E-14
1.3726€-01
9.86410E-33
0.



| TABLE L. -Continued .

b, * 208/ m’
Pl = 2,006+01 N/SQ-M, USLl = 8.C0E+03 M/SEC . PL = 2,00E¢01 N/SQ~Ms USL = 1.00E¢04 M/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = .15
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK .+ . MOVING SHOCK - STANDING SHOCK REFLECTED SHOCK
P S.1503E+401 2.6724E+02  4.0296E+02 P . 8.3440E+01 6.1753E+02 8.5559E+402
T 7.46396400 . : 8.9712E+G0 9.5131E+00 T 8444 04E400 1.0285E¢01 © 1.0796E+01 .
RHO . 6.,68717E+00 . 2.6879E+01 3,6646E+01 RHO * 8.9T10E+00 4.T959E+01 © ' 6.0190E+01 °
H . 9.d732E¢00 1.6033E+01 1.6373E+01 H 1,5005E+01 2.5811E+01 < "3.0120E+01
A 2.4940E+00 2.8132€+00 -2.9584E+00 a 2.7124E+Q0 3.,2085E400 © 3,3788E400
s 1.1600€+00 . 1.1880E+00 1.2172E+00 S 1, 2246E+00 1.2828E+00° " '1,3202E+00 -
z 1.0318E+00 1.1085€E400 1.1557E+00 11 1.1C21E+00 " 1.2522E+400 © 143166E 400~
GAME 8.9764E~01 7.9582E-01 7.5605€-01 GAME - T.9092E-01 ~ T.9929€-01 © '840314E-01
[V} 5.4931E+00 1.368CE+CO 1.2270E¢00. 1} . 1.1736E+00 1.3440E¢00 1.2544E+C0
SPECIES ——————e——ww= MOLE FRACTIONS ==——-- —— SPECIES ——mm——————— MOLE FRACTIONS ==-—=-—==o--
E- 1.0680E-i4 3.6535€6-12 2.2150€-11 [ . 9.9029€-13 . 1.814CE-10 - 642TB6E-10 *
" 6.1680E-02 1.9578E-01 © 246946E-01 o 1.8523€-01 440272€-01- . ° 4.8097E-01 <
He 1.0570E=14 3.5997€-12 . 2.1836E-11 He - . "9.8116E-13 1.7850E-10 * ' 6.1968E-10" -
H2 7.9295€E-01 - 6.6890E-01 6.0075€-01 M2 6. 7866E-01 4.7748E-01 4.0510E-01 =
- “1.,0383E-18 ' 1.8652E-15 1.7686E~-14 H- . . 2.1924E-16 - 2+1600€-13 9.5793€-13" - - .
h2e 1.1192E~16 5.5755E-14 . 3.3220€-13 H2e 9.3495E-15 2.7149E-12° - 9,1319E-12 - i
HE 1.4537€-01 1.3522€-01 1.2979E-01 HE 1.3611€~01 1.1980€-01 1.1393€-01 - ~ .
ME+ 1.1042€-38 9.0625€~32 2.0352€-30 HE+ 8.0487E-35 2.8694E-29 4.8913E-27- % '
HE ¢+ 0. . . Oe .. 0. HE ¢+ Je N 0. . 0.
PL = 2.00E+0l N/SQ-M, US1l = 9.00E+03 M/SEC : Pl = 2,00E+01 N/SQ-=M,  US1 = 1.10E+04 M/SEC - - w
XH2 = .85 XHE = .15 XH2 = .85 XHE = .15 .
MOVING SHOCK STANDING SKFOCK REFLECTED SHOCK . "MOVING SHOCK SYANDING SHOCK REFLECTED SHOCK ° N
[ 646536E 401 6,1870€402 6.0011E+02 [ 1.0212€¢02 8,6042E402 1.1702E+03 -4
T 8.,0023E+400° 9.6507€400 . 1.0160E+01 T . 8.8262E+00 . 1,0905E+01 ° 1.1446€ +01 8
RHO 7.8185E+00 3.6920€%01 4. 7997E+01 RHO 1. 0091€+01 " 5.9217€401 - T.2368E+01 [
H 1.2299E+01 2.0643E401 ‘2.4426E401 H o 1.7990E¢0L . 3,1509E+01 " 346423E401
A 2.6013€+00 .3.0050E+00 3.1599E+00 A 2,8271E¢00 3.4259E+400 3.6179%+00
s 1.1908E+00 1.2330€+00 1.2662E400 s 1.2613E+00 1.3367E+00 1.3783E+00 -«
z 1.0635E+00 1.1751€+00 1.2306€ +00 7 - 1.1466E¢00 1.3386E+00 "1.412TE+00 -
GAME © 7.9516E-01 7.9625€-01 T.$864E-01 GAME 7.8976E-01 8.0404E-01 ° " 840951E~01
v 6.3363E+00 1.3431£400 1.2292E+00 v 7.9990E+00 1.3654E400 1.2951€+00
Q
SPECIES  ~=om=—c—-ce= MOLE FRACTIONS =smeemceeemem— SPECIES ~ ==—-——==—=-= MOLE FRACTIONS - ———
E- 1.5534E-13 3.1566€-11 1.34056-10 E- | 443439E-12 8+2682E-10 .. 2.5344E-09
H 1.1934€-01 2.9796E-01 . .° 3.7474£-01 H ) 2.5574€-01 . 5.0565E-01" - 5.8430E-01
He 1.5385€6-13 . '3,1107E~-11 . 143219E-10 He 1. 443057e-12 . -8.1654E~10 © 245047E-09
H2 7.3961E-01 5.7437€-01 5.,0337€-01. H2 . 641344E-01 . 3.8200E-01 - 3.0953E-01
H- ‘2,4735E~17 . 2.6241E-14 1.54126-13 H= ; 1.2585€-15 .  1.2729€-12 4.7638E-12
H2e 1.51356=-15 . 4.8551E-13 2.0056E-12 H2¢ 3.9445E~14 -141556E~11 T 3.44T4E-11
HE 1.4105E-01 1.27¢5E-01 1.2189€~01 HE 1.3082E-01 1.1205E-01 .71+0638E-01
ME+ 6.16426-36 . T.7245€-30 1.3066€-28 HES 1.0246E~-33 8.9824E~2 1.4113€-25

HE++ 0. 0. - ‘0. R HE++ Yo . O - 8.5T06E-93
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TABLE I. - Continued

pl-ZONlmz

2.,00E+01 N/SQ-M,

P =
XHZ = 85
MOVING SHOCK
[ . 1.2260€+02
T 9.1824E+00
RHO 1.1156E€+01
H 2.1256E+01
A 2.9466E+00
S 1.3009E+00
2z 1.15967E+00
GAME 7.9014E-01
u 8.8179E+00
SPECIES  ~—om—=———eeee
E- - 1.5612E~11
H T 3,2874E~01
He " 1.5485E-11
h2 " 5.,4591€-01
H- 526361€E-15
H2+ ©3237E-13
HE = 1.2534E-01
HE+ < - T "-2,2200E-31
HE++ Je
Pl = 2,00E+0L N/SQ-M,
XH2 = .85
[ - 1e4487E+02
T < 9.5159E+00
RHO - 1.21860€+01
H 1 2.4803E+01
A . 3.0712£+00
s -.143431E+00
4 . le2521E+00
GAME - . -7.9163E-01
u 9.6300E+00
.- o
SPECIES
£~ W %e4366E-11
H +>"4,02656-01
He P T6.%022E-11
Y 4,77556-01
H= < 1.8893E-16
H2+ 3,6282E-13
HE 1.1980€-01
hE+ © 1.,7420E-30
HE++ Ja

38

USl = 1.20E+04 M/SEC

XHE = .15

1.1608E+03
1.153€£+01
T.0175E¢01
3. T748E+0}
3.6619E+00

- 1«3941E¢00

1.4340E+G0
B8.1064E-01
1.4041E+00

MOLE FRACTIONS

3.121¢6E-09
© 6.0525€~01
3.0868E~09
2.9014E-01
5.7995€E-12
©.0583E-11
1.04¢1€-01
2.1235E-25
8.93G66€E-93

ust =

XHE .15

~;0;ING SHOCK STANDING SFHOCK

"STANDING SHOCK REFLECTED SHOCK

-1.54T.0€E +03
1.2152E+01
8.3838E+01
4.3370E+01
3.8869E400
1'.4400E+00
1:5184E+400
841879E-01
1.3530E+00

'9.8285E~09
6.8284E-01
9.7316E-06
‘2.1837€-01
© 2.1150€-11
1.1809E-10
9.8787€E-02

4.0532E~24 *

4.,0594E-87

1.30€+04 M/SEC

REFLECTED SHOCK

1. 5064E+03 1.9895€+03
1.2222E+01 1.3002E+01
8.0193E+01 9.3749E+01
4.4516E+01 5.1000E+01
3.9251E+00 4.2089€+00
1.4542E+00 1.50476+00
1.5369£+00 1.6321£+00 -~
8.2016E-01  8436474E-01
1.4625E+400 1.4351E+C0
me—=meseeee— FOLE FRACTIONS —--—-=e———-
1.1328E~-08 4.1765€-08
6.9871€-01 T.7466E-01
l.1221€-08 4.1455€E-08
2,03569E-01 1.3344E-01
2.3723E~-11 S.4288E-11
1.30GCSE-10 4.0456E-10
9.75$7€E-02 S+1901E-02
4.6157€E-24 1.4664€-22
3,6222E-86 l.1146E-81

P

Pl = 2.00E+01 N/SQ-M,
85

XH2 =

USL = 1.40E*04 N/SEC

XHE = .18

2 L. B

Do e R B
- MOVING SHOCK STANDING K SHCCK REFLECTED SHOCK

P 1.6890E+02 . . 1.8954E¢03 ... 2. 8003E+03
T [ ©9.8429E400 - -1.3043E¢01 ‘1.4269E ¢01
RHD .1.3075€+01 ‘8.8319E401 . '1.0016E+02
H "2.8631€¢01 5.18)0E401 < 5,9446E+01
A :3.2023E+00 4.2369E400 . . 4,6736E¢00
s -1.387TE+00 1.5163E¢00 . 157168400
Z _1.3125€+00 ‘16654E400 - 1+ T494€ +00
GAME 7.9380€-01 8.3644E-01 8. 7S0TE-01
u 1.0436E+01 1.5472E¢00 1.5656E+00
SPECIES: .~—=====e—ce MOLE FRACTIONS =—=—=m-mmm--
T e . - T ..
E~ .55 1.16296-10 .  %.52326-08 ..  2.5898E-07
H 4.T6l4E-01 - 7.8448E-01 . . B.5678E-01
He 1.15456-10 | 4.4913E-08 2.5T83E-07
h2 4.0957€-01- .| 1.2436E-01 8.T4TTE-02
H- , 546810E~14 T 94T690E-11 . '5,3243€-10
H2+ B.97426-13] ..  4.1664E-10 . 1.6826E-09
HE < 1.1429€-01" " " 9.1164€-02 8.5741E-02 ..
HE+ 1.26536-29 1.50€86-22 1.18076-20
HE++ a2, 3.2367€-82 2.4593E-75

XH2 =

HO

NUDBD IO

GAME

SPECIES

£~
H,
He
he
H=
H2+
HE
HE+
HE ++

PL = 2.00E+01 N/SQ-M,
= .85

" . 1.0171E+01

MOV ING SHOCK 'STAl

1.9468E+02

“1.3892E+01
3. 2741E+01
"3.3412E¢00
1. 4346E+00
1.3777E¢00

© 1.9670E-01

1.1236E¢01

. 2.9353E-1¢
5.4834E~0]
2.9162E~10
3.42798~01
1.58926~13
'2.0689€~12
1.0887E~01
L.8736E-28
2.

" US1 = 1.50E+04 M/SEC

XHE = .15

«4233€+01

' '9.2878E+01
5.9596E¢01
4.6T58E¢00

1.5786E+00
1.7530E+00
8.7624€-01
1.6828€+00

2.5693€~07
8:59€76-01
2.5585£-07
5.5359€-02
4.9558€-10
1.57S3E-09

.B.5570€-02

1.1090€-20
3.101¢E-75

NDING .SHOCK REFLECTED SHOCK
2.3174E4C3 .

- 3.1176E+03
1.7832E+0)
9.5066E 401
 6.9595E¢01
5.9531€+00
1,641 9€ +00
1.8391E 00
1.0806E+00 .
1.51875+00

------- ===-= MOLE FRACTIONS ==mm=-e-—-

1.2564E-05
9.1245€-01
1.2554€-05
5.9576€-03
1.3073€-08
2.3T16E~-08
8.1563€~02
1.989%4E~16
1.0294E-60



TABLE I. -COntInued

’ 2
Py - 20N/ m
P1 = z.oos~ol N/SQ-H. usi = 1.60E¢04 M/SEC Pl = 2.00E+01 N/SQ-M,  US1 = 1.80€+04 M/SEC
XH2 = .85 - XHE = 15, XH2 = .85 XHE = .15
MOVING SHOCK STANDlNG SHCCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
2 2.7365E+03 3.8992E+03 P 2.82345402 3,4533E403 5.4055E ¢03
.1.6823E+01 2.€125E+C1 T 1.1276E+01 2.7371€+01 3,5321E+01
5 . 8.8792E401 8.0540E+01 RHO 14 5655€+01 6. T9T3E+01 8.0059E +01
3.7132E+9 " 64TTT4E+0L 8.2576E+01 W 4.0758E+01 8.486TE+01 1.0655€¢02
© 0348918400 5.64T4E+00 7.21326400 A 3.8293E+00 7.2561E+00 7.7279€+00
S 1i48356400 - 1.6376E400 1. 7046E400 s 1.5864E+00 1.7252€+00 1. 7820E+00
T 144755400 ©.1.8322€+00 1.8531E¢00 z - 1.5993E+00 1.8562E+00 1.9116E 400
= 8,,0045E-01 ©1.0347E+00 1.0747E+00 GAME - 8.1309E-01 1.0364E+00 8.8451E-01
. 20305001 1.9813€+00 2.6638E400 v 1.3600€+91 3.1395€+00 3.2007E¢00 . .,
RS v
SPECIES’ - MOLE.FRACTIONS —=—======="- SPECIES  ===—————m—me MOLE FRACTIONS =s=—-———-
E- . 6.T40BE-10" " ' 5,1457€-06 1.9580€-03 E- 4.0894E-09 3.48196-03 3. zzexe-oz
H 5.1829€-01 ,9+0840E-CL 9.1488€-01 H - 7.4946E-01 9.1206E-01 8.5695E~01
Hé T 64T006E-10" °  '5.13$5E-06 © 1.9579€-03 He ©sGT21E-09 3.4818E-03 3.2260E-02
w2 2,7808E<01 "~ 9.7248E-03  206206E-04 n2 1,5675€~01 - 1.6561E-04 4. T1STE~05
H- " 5,9625E-09 5.8592€-01 H- 2.5568E-12 7.7834E-07 4.4142E-06
H2¢ 4 , :1.2204€-08 - 6<8104E-07 H2+ 1.9898E~11 " 8.8672E-07 4.9T40E-06
HE 0 .. 1.0363E-01 % 8.1865E-02 8.0944E-02 hE -3+3790E-02 3.0812E-02 7.8469E-02 -
ME+ 7 '8,6851E-28 2.0102€-17 . 5.9806E-11 HE + 9.61296-26 2.2341E-10 7.0467E-08
HEee "0 00 7 2.T868E-63 7.2555€-40 HE++ 0. - 7.8452E-38 1.0689E-28
Pl = 2.00é+01 N/SG=M, US1 = 1.70E+04 M/SEC Pl = 2.00E401 N/SQ-M;  USL = 1.90E¢04 M/SEC
XH2 = .85 " OXHE = _.15 XHZ = .85 TXHE = .15 2
. - . hl
. MOVING SHOCK ,STANDING SHOCK REFLECTED SHOCK . MOVING SHOCK STANDING SFOCK REFLECTED SHOCK
4 . 2.5144E402 . 3.0973E+03 . 496659E +03 14 3.1482E+02 3.8575E+03 621124403
T 1.0868E+01 " 2.2013E+01 | 3.1837£+01 T 1.1776E+01 3.1464€+01 3.7872€+01 :
RHO 1.5205E +01 . T.6096€¢01 © 7.8135E+01 RHD 1.5918E+01 6,554 2E+01 8.2591E+01
H © 4,1805E+401 7.6135E+01 . '9.480&E +01 H 5.1990E+01 9.4284E+01 1.1839E+02
A 3.6498E+00 6.8099E+00 . . T.4T43E+00 A 4.0416E+00 7.4178€+00 7.9954E +00
s 1.5342E+00 1.6864E+00 1.7469€ +00 s 1.6396E+00 1.7591€+00 1.8153E+00
z “1,5216E+ 00 1.8490E+00 1.875TE+00 z . 1.6794E+00 1.8753E+00 1.9542E +00
8,0556€E-01 1.1394€+00 9.3551E-01 . GAME 8.2589E-01 9.3426E-01 8.6378E~01 .
L 2819E+01 " 2.5629E+00 3.0903E+00 v © 1.4372E+01 3.4945E400 3.4285E+00
SPECIES , ~=m—--=m=-== MOLE FRACTIONS .~com=evee~—- SPECIES  =~=———ce—-e —— MOLE FRACTIONS ==w—=e=mmmame
£~ 1.6188E-09 - 2.7050E-04 1.3778E-02 E- 1.1427E-08 1.384CE-02 5.3351E-02
H. 64855 7E~01 9.17526-01 8.9239€~01 H 3.0915€6-C1 8,9227E-01 8.1649€-01
He " 146104E-09 . 2, T086E-04 1.3778E-02 He 1.1390€-08 1.38396-02 5.3350E-02
H2 2.1585E-01 .840952E=-04 840350€-05 H2 1.0154E-01 8.3118E-05 3.33756-05
H- 1.0018E-12 ©1.2157E-07 -2.4041€-06 h- 6.9134E-12 2.0737€-06 6.2496E-06
H2¢e 9.3458E~12 1.6183E-07 2.6712€-06 HZ+ 444356E-11 -2.3011€-06 1.1972E-06
HE © 9.8582E~02 8.11256-02 7.9971E-02 HE 8.9314E-02 - T.9966E-02" T.6758E-02
HE+ 8.4044E-27 3.9709€-13 7.8914E-0S HE+ 1.1726E-24 5.7460E~09 2.6907€-07
HE++ 2. 9.4053E-48 3,4756€-32 HE ¢+ 3.7674E-90 1.0591€-33

1.4277€E-206

39



Pl = 2.00E401 N/SG-M,

TABLE 1.

TUS) = 2.00E¢Cé M/SEC

STANDING SHOCK REFLECTED SHOCK

6.7168E+03
3.9911€+01
8.4111E+01
1.3040E+02
8,256 TE+00
1.8488E +00
'° 240009 +00
8453706-01
3.511TE+00

MOLE FRACTIONS ===-scoceeac

XH2 = .85 XHE = .15
... .- MDVING SHOCK
P.rc.. 3.4865E402 ©.2764E403
| S 1.2692E401 3.424 76401
RHO +:.1.536BE+01 6.626CE+01
H. - 5,7497E+01 . 1.0442E+02
a1 %.3335E¢0C 1.6380E+00
s L. 6930€400 1.7913€+00
‘T - 1.7589E+00 1.90B85€+00°
GANE: . 8,5471E-01 9.0171€-01
u.- 1.5126E+01 3.6304E+00
SPECIES ~mmmmmmem——an
€~ ©.21956-08 . 3,0904E-02
Ho - . Ba6294E-01 8.5953E-01
He - * " %.20126-08 3.09C2€-02
W2 - .. 5.1778E-02 7.5662E-05
He iwerc.. 2.28L2E-11 3.5848E-06
. 1.1575E-10 4.0175E-C6 °
! 845279E-02 7.8582E-02 -
. 2.0798E-23 3.8016€-08
2.8864E-83 -3.2865E-31

P1 = 2.00E+QL N/SU-M,
.85

XH2 =

MOVING SHOCK

P
T. -
RHO. -
H
A

S

I3 -
GAME . .
v

SPECIES--

-

]

he -

M2

M- . N
HZ2e -

HE -
HE¥ -

HEee N

4o

XHE = .15

STANDING SHOCK

-3.8295€+02 4. 4691E+03
1.3915E¢01 3.6608E+01
1.5079E+01 6.294CE+01
6.3262E+01 1.1463E+02
4. 9445E+00 7.8563E400
"1.7447E+00 1.8265E+00
1.8251E¢00 1.9443E+00
9.6267E-01 8.6845E-01
1.5826€4+01 3.7993€+00
-------- ~~ MOLE FRACTIONS
%.13826-07 4.86C1E-02
9.0614E-01 8.2561E-01
4.1344E-07 - 4.86C1E-02
1.3666€-02 | 3.2614E-05
1.5381£-10 4.6350E-06
5.27T3E-1v 5.2852E~06
‘8.Z149E-02 7.7143E-02
'8.4645E-21 1. 6153607
3.3323g-76 4.6146E~28

7.5636E-02
. 7.7412E-01

Ta5634E-02

| 2.5294E-05
7.7634E~06
9.1422E-06

* Te496TE-02

6.9527E-07
4.6008E-25

US1 = 2,10E¢C4-M/SEC

REFLECTED SHOCK
6.9T08E¢03.
4.1512€E+401
8.1921€+01
1.42326+02
B.4948E+00
1.8847E +00
2.0649BE+00

8.4803E~-N1

3.5641€+00

$.7508E-02
T7.3177€-01

9.7505€-02 "
1.9376E-05.

8.6732E-06
1.0418€-05

7.31 76E-02

1.3998E-06
5.8203E-24

Pl = 2,00E+01 N/SO-H- -

XH2 = .85

'novx&c:snocx

SPECIES

[
H
He
HZ2
He
H2e
HE
HE+
HE ¢+

4,4830E+02
2.1413E¢01~
1.1314E¢01

7.5430E+01

6.6842F+00,.

1.8274E+00

- 1.9049E400

-Continued .
. . 2
Py " 20N/ m
Pl = 2.002¢01 N/SQ=M, _.USL = 2.20E¢04 M/SEC .- ..
XHZ = .85 - XHE = ,1%
.. MOVING' SHOCK STANDING SHOCK REFLECYED SHOCK
P . 4.1561E402. 7 ., T4,2515€403 J6.507SE+03
LI 1.7216€¢01 ' “"23.8198E+01 L 4.2555E+01
RHD 1.3064E40L .  S5i6107E¢01 . .. 7.2891E¢01
H | 649233E401 . .. 1.2458E402 . 1.53278402
A 6.0319E+00. " . 8,0376€+00 8.680E+00
S 1.7903E¢00 - . 1. sesveooou‘ '1.9252E+00
I .7 7 1.8479E+00, . 1.9838E¢00 . 2.0980E400
GAME “1.1437E¢00 . 8.5257E-01 .. - B8.4409E-01
U T 1.6399E+40Y T 3.8223E+00° '3.5743E+00
o .y Lo
SPEC IES ————e e MOLE FRACTIONS ————e e ———
3 1.9469E 05, | 76565-0 ~-1.1821€-01.
M .9 17625-01' ) 1.a9445-ox_ . 6.9205€~-01 .
He 1.9466E~05" "6.T455E-02 - .- 1.1821€-01
HZ 1.1698E-03 . _ 2.0765€-05  1.4387€-0S
He 3.1437E-09 _5.1675€-06.. . BS5T52€-06
H2# .6.1291E09 .  "S.97CEE-06 .- 1.0444E-0%
: 8.11746-02° | "'7.5613E~02 | T.1496E-02
1.2949E-16 3.8142€-07 2.2533E~06 -
4.4727€-61 '3.717926-26 3.0637€-23

LRI

u51 = 2, ag5004 wsee

STANDING ShOCK "REFLECTED SHOCK
. 4,0248E+03, :

.3.9430E401.
7. 5.,0361€+01
. le3462E+02
- 842197E400 s~

6.0371E+03
“443410E¢01
T 044T92E¢01 -
"1.6410E+02
1384 6548E¢00-..
1.9651E+00°

- 1.8506E+00:- 11 2.0269E+00. 12+ 1464E400
112756400, . 8.4539E-01 2 Be8149E-0L.
1.6925€+01 3. B8058E+00 3,5752€E+00

e MOLE FRACTIQNS ————————
4.9205€-04 .- - 8.72785—02 . .l 3813E-01 °
9.1731E~01 - - Je.5141E-01 " "6+5384E~-01"-
4+9204E-04 - © 8.7276€-02- '.1.38125-013
1.4908E-06 - 1.51€65€-05 -1.0863€-05
3.5677E~08 5e4332E~06- . - B.2425E-06 :
4.8831E-08 - b.3626E-08 -1.,0158€~05"-
8.1053€=-02 7.40C6E~-02 © 6.9880€E~02
4.1760E-13 * 7.1861€E-07 < 3,3165€~06
1.7841E~-48 3.52€1E-25

1.1515€-22



TABLE |

Pl = 2.005001 N/SO-H. usl s 2, 60&004 H/SEC

i "KHE 2 .15

_PGVING SHUCK stANDlNG SHGCK
T4, B36TE#02 T 4.0023E¢02
2.52256+01 7 400625E+0L |
1703226400 ..  4s7526E¢C1.
8.1912E+01 _  "104535E+02

6.8954E+00 8.4171E400 .
"ot 1.8587E+00 ':1.9«105‘00
: 2.0730€+00
_*8.4125E-01,

3.8036E¢00

SPECIES
£ ) . 3.7100€-03 1.07¢lE-01,
Moo 9 1 75ES01 7 T.126CE-0L .
He: 3.7100E-037 ¢ 1.07€1E-01
4“~.1slze-os "1 1T02E-0S

S 7.2356E-02

o.sooeé <11
1.8681E-40°

2.5834E-24

5.7352E-06
*6.8123E-06 "

1.2564E<06

b

REFLECTED SHOCK

5.5033E403
“444365E+0)
6.0525E¢01
1.7585€+02
. 9.0524E+00
"2.0027€400
‘2. 19856400
+4018E-01
P 3.5916E400

1.5853€-01
- 6.1469E-01
*1.5852E-01..
*845006E-06

C B.1164E-06

1.0139€-05,
6.8224E-02
4.8812E-06
4.56326-22

Pl = 2.005¢01 N/SQ-M» usl-'s= 2, 50500& HISEC

XHZ s .85,

TR XHE = 1%

“1a@TLIESOC

T 1.9e2426E-00 8.390€E-01"

' :51515*01= :
‘SPECIES - mmmem—————— noLE FRACTIONS ————————
E- . t.xvzoe-oz 1. 29C4E-0L
H © . . .8.9638E-01 .. +6.7129E-01
He © . lelT36E-02 " 1.2903€-01
H2 : 2.0238E=05 .. 7.0 9.4002E-06
H=: - 3.5566E-C7 - .- 6.L587E~06 -
H2+ . 4.0L7SE-07 - .- 7.4352€-06 "
HE - 8.0131E~02 - T7.0618E-02°
HE+ 1.13206-09 ., - 2.1419€-06

HE¢e - .5.8000E-36 r'.lf83695-23

5o 2244E ¢92:: 4,2003E403
-2.8093E401° © T 4. 1899E+0L °

v 949355€¢00 - 4a7197E001{
L. BeBT3GE#0L T 1.5T24E¢02
6.9T17€400 - B.6413E+00

1.886TE¢00 7 "1.9752E¢00
+2¢124CE+00" °

3.8256E000”‘

MOVEING SHOCK STANDING ShUCK REFLECTED SHOCK

6:1143E403
"4, 55026401
5.5558E+401
1.8910E+02
9428626400
2.0387€+00
+ 2.2562€¢00
© 843998E-01
7346298 ¢00”

1. 60056-01

5.7340E-01 ~

1.8004E-01
6.8408E~-06

842213€~06

1.0443€-05
< 6.64T6E-02

7.3595€-06
2.0225€-21-"

.. = Continued

PL = 2.
XH2 =

~MOVING SHUOCK-

Q0E 01" N/SO-H'
85

USl = 2.60E+04 N/SEC

HE = .15

STANDING SHOCK REFLECTED SHOCK

. 5.6405E402 _%.53SGE403 .o - 6.5611E¢03
.- 3.0200E+01 4.3208E401 . . . 4.6TATE+O]L
9.8696E¢00 . 4.8220E+01 . - -6.0352E¢01
9.5881E¢01 ° 1.7007€+02. 2.0357€402
7.0924E400 - 8. 8826E+00 9.5451E+00
- 1.9134E+00 - 2.0085€+00 -~ 2.0T42E+00
1.8944E400 ¢ - 2.1790E«00 2.3185£+00
8.7924E-0L... .- B8,3821E-01 8.4063E-01
U .., < 1.8864E+0Ly: . .3.8658E400 3.6843E+00
SPECIES .=——=—==m—=== MOLE FRACTIONS =vmmemmmeomo'
E- . . . 2.3450E-02, 1.5100E-01. 2.0208E-01
: 8.7391E-01 . . 6.2914E-01 - .. 5.3113E-01
2.34506-92_ - - - -1,5100€-01 - 2.0207€-01
2 1.29306-05 . .- 7.7284E-06 5.5774€-06
- . 5.8137E-07 : ,6.6177€-06 . - 8.3984E-06"
H2e. 6.4T39E-07 - 8.1324E-06 - 1.0870E~05
HE . 7.9181€-02 6.8836E-02 ~ 6.4686F-02
HEs .- . 6.5893E-09 .. 3.5454E-06 . 1.1134E-05
HE®F. - . . 3.5621E-33.  1.1817€-22 9.3628E-21
" Pl = 2.00E401 N/Su-M, . USL = 2.70E+Cé. M/SEC S -
XH2 = ,85 XHE = 1S R
- MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 6.0938E+02 4.9690E+03" 7.0995E+03 "
T . 3.1854E40L . ) 4.4520E+01 ¢ 4.804TE+01
RHO 9495506400 . . 4.9890E¢0L - 6.1969E 01~
H .. 1a0334E¢02 . - . 1.83666+02 2.1899E+02
AT 7.2611E00. 9.1374E+00 9. 821 0E 00 -
s,  1.9394E+90 , 2.0416E¢00 2.1096E +00
T, 1.9217€+00 2.2372€+00 2.3844E+00
GAME ~ [ 8.56576-01 . 8.3827€-01 . 8+4189E-01
v, 1.9607€+01 . 3.9176€+00 3. T494E+00
SPECIES  -==-m- ~—---= MOLE FRACTIONS ~wmmm——ewesw
E-. 3.73326-02 1.7310E-01 2+26415€-01
H o 8.4727€-01" 5.86756-01 4.8878E-01
He 3.73326-02 1.7309E-01 -2.2413€-01
HZ! 9.42926-06 6.4175E-06 - 4.5560€~06
e 8.0631E-07 7.0422E-06 8.5378E-06
H2e 8.9592E-07 8.8167€-06 .1.1275€6-05
HE" 7.80556~02 6.7042E-02 *6.2891E-02
HE'Y 2.21426-08 5.,6735€-06, 1.6696E-05 -
HE+e 3.0193€-31 6.8578E-22 - -

4.2409€E-20.



TABLE |. ~Continued

2
%-NMm
Pl = 2.00E+01 N/SQ-M, US1 = 2.80E¢C4 M/SEC Pl = 2.00E+01 N/SQ-M, USy = 3.00E+04¢ M/SEC
XH2 = .85 XHE = 15 XH2 = .85 XHE = L15
MOVING SHOCK STYANDING ShOCK REFLECTED SHOCK MOVING SHOCK STANDING SKOCK REFLECTED SHOCK

P 6.5634E+02 S5.4632€+03 T. 75086403 P 7.5669€+02 6.6131E+03 9.278TE+03
T 3.3232€+01 4.5825E+01 4%.9381E+01 T 3.5511E+¢01 4.8430E+01 5.2151€+01
RHO 1.0116E+01 5.1873E+01 6.3974E+01 RHO - 1.0541E+01 5.6237E+01 6.8429€E401
H 1.1139E+02 1.9791€+02 2.3524E402 H 1.2748E+02 2.2835E+02 2. T009E+02
A 7.4003E+00 9.3999E+00 1.0110€+01 A 7.T280E+00 9.9494E+00 1.0727E+01
S 1.9652E+00 2.0748E+00 2.16454E¢C0 S 2.01T71E+0Q0 2.1424E+00 2.2182E+00
-2 1.9525E+00 2.2983€+00 2.4535£+400 4 2.0215E+00 2.4281€¢00 2.6000€E +00
GAME 8.4403E-01 8.3897E-01 8.4365E~01 GAME B8.3195€E-01 8.4181€-01 8.4858E-01
u 2.0366E+01 3.9771E+00. 3.8226E +00 V] 2.1919E+01 4. 1144E+0Q0 3.5896E£+00
SPECIES ~—e—==e-===- MOLE FRACTIONS -=—=———==—=s SPECIES —weeec—eece= HOLE FRACTIONS ——~=——ceean-

€~ 5.2490E-02 1.95068-01 2.4599E-01 E- 8,484 TE~02 2.3811E-01 2.8849E-01
H 8.1818E-01 5.4460E-01 4.4689E-01 H 7.5610E-01 4.6201£E-01 3.6536E-01
H+ 5.2490E-02 1.95C5€6-01 2.4596E-01 he B.684T€E-02 2.3808E~01 2.8843E-01
H2 T.3687€-06 5¢3442€-06 3,T046E~06 H2 4.9901E-06 3.6664E-06 2.3698E-06
H- 1.0213E-06 7391 7E-06 8.5850E~06 h= 1.4086E-06 7.7893E-06 8.3131€-06
H2+ L.1381E-06 9.4342E-06 1.15719E~05 H2+ 1.5894E-06 1.0349€-05 1.1728€-0%
HE 71.6826E~-02 6.5258E-02 6.1112E-02 HE T.4202E-02 6.1757E-02 5.7630E-02
HE+ 5.5176E-08 8.8022E-06 2.4748€E-05 HE+ 2.1182€e-07 1.9762€-05% 5.3004E~-05
HE++ 8.4614E-30 3.5120€-21 1.8339€-19 - HE#++ 1.2114E~27 7.29706-20 3.0815E-18

PL = 2.00E¢0L N/SQ-M, US1l = 2.90E+0& M/SEC Pl = 2,00E+01 N/SGU-Ms  US1 = 3.20E+04 M/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = .15
MUVING SHOCK STANDING SKFOCK REFLECTED SHOCK MOVING SHOCK STANDING SHCCKX REFLECTED SHOCK

4 7.0536E+02 6.0104E+03 Be4T6TE®03 4 B.6462E+02 7.9354E+03 1.1050E+04
T 3,4432E+01 4. 7123E+01 5.0743E+01 T 3.7424E+01 5.1049E+01 5+5092€ +01
RHO 1.0316E+21 5.40C2€+CL 6.6151E+401 RHD 1.1010E+01 6.0570E+01 T« 2785E+01
H 1.1913E+02 2.1278E+Q2 2.5224E+02 H 1.4501€+02 2.6105E+02 3.0780£+02
A 7.5632E+00 9.6T00E+00 1.0411E+01 A 8.0598E+00 1.0529E+01 1.1396€+01
S 1.9911E+00 2.1083E+00 2.1815E+00 S 2.0698F+00 2.2113E+00 2.2928E+00
7 1.9859E+00 2. 3618E¢00 2.5253E+00 2 2.0984E+00 2.5664E+00 2.7556E+00
GAME B.3658E-01 8.4017E-C1 8.4588€-01 GAME 8.2722€-01 8.4621E-01 8.5553E-01
1] 2.1135E+01 4.043CE+00 3,9027€E+00 v - 2.3484E+C) 4.2752€8+00 4.1848E+00
SPECIES  ~---~-scocas MOLE FRACTIONS ==ee=wmece=- SPECIES e emee—ee MOLE FRACTIONS ~=mewee—————

kE- 5.8423t-02 2.1612E-Q1 2.6743€E-Q1 €- 1.1837€-01 2.7915€E-01 3.2866E~-01
H T.87€1E-01 S.03C4E-0] 4.0577E~01 H 6.9176E-01 3.8327e-01 2.8835E~-01
H+ 6.8422€6-02 2.16711E~-01 2.6739E-01 He+ 1.1837e~-01 2.7911€-01 3.2854E~01
H2 3.9907k-C6 4.43%8E-06 2.9845€-06 H2 3.60538-00 2.4324E-06 1.4139€-06
K- 1.,2225E-06 7.6428E-0¢ 8.5135€-06 H~ 1.7279E-06 7.7122€-06 T-5054€-06
H2+ 1.3699€E-06 9.95C¢E-06 1.1728€-05 H2¢ 1.9812E-0¢6 1.0686E-05 1.1117€-05
HE T.5534E~-02 6.34S7E-02 5.9363E-02 HE T.1483E-02 5.84C7€-02 5.4323E-02
HE+ 1.1471€-07 1.230%6E-05 "3,6302€-05 HE+ 5.7365€-07 4.1510€E-05 1.1178€E~04
HE ++ 1.2572E-28 1.6713E-20 7.6025€~-19 HE++ 4.8l16E=206 1.1522€-18 4,71 19E-17
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TABLE I. ~Continued

2
pl-ZONIm
Pl = 2.00E+01 N/SQU-M, USL = 2.40E+C4 M/SEC Pl = 2.00E¢01 N/SQ-M, USL = 3.80E+04 M/SEC
XH2 = L85 XHE = L1§ XH2 = .BS XHE = J15
MOVING SHUCK STANDING SKOCK REFLECTED SHOCK MOVING SHOCK STANDING SROCK REFLECTED SHOCK

P . 9.T99CGE+02 9.4093E403 1.3062E+04 P 1.2318E+03 1.2739E+04 1.7673E¢04
T 3.9131E+01 5.3752E+CL 5.8331E+01 T 4.2223E+01 5.9826E401 6.6900E+01
RHG 1.1477E+C1 6,4555E¢01 7.6015E 401 RHY 1.2332€+01 7.0598E401 8.1243E+01
H 1.6368E+02 2.9594E¢02 3.4B840E+02 H 2.0442€+402 3.72C0E+02 4,291 5E¢02
A 8.3958E+00 1.1145E+01 1,2137E+01 A 9.0881E+00 1.2542€+401 1.4018E+01
s 2.1238E+00 2.281EE400 2.368SE+00 [ 2.2358E+00 2.4249E+0C 2.5246E+00
z 2.1518E+00 2.7117E400 2.5184E+00 | 7 2.3657€+00 3.0161E+00 3,251 6E+00
GAME 8.2563E-01 B.5223E-01 8.6536E~01 GAME 8.26864F-01 8.7179€-01 9.0328E-01
v 2.5053€+01 4.460BE+00 4.4141E400 u 2.8185E+01 4,9301E+00 5.0425E+00
SPECIES  ~=mm=wmmmm—— MOLE FRACTIONS —==--=--=-=- SPECIES  ~——===-—e — MOLE FRACTIONS ———=~ammmmmm
E- 1.5208€-01 3.1771E-01 3.6610€-01 - 2.1801E-31 3.86€626~01 4e3106E-01
H 6.2708E-01 3,0920E~01 2.1663€-01 H 5.6058E-01 1.77216-01 9.3241E-02
He 1.5208E-01 3.176SE-01 3.6585€-01 he 2.1800E-01 3. 8626E~01 4.2956E~01
H2 2.6715E-06 1.5254€-06 7.5526€-07 K2 1.4762E-06 4.4901€-07 1.1277€-07
H- 1.9718E~06 7.1535E-006 6.2064E-06 H- 2.2201E~06 4.08431E~06 2.7646E-06
H2e 2.3013E-C6 1.02¢2E-05 9.7045E-06 H2Z+ 2.6918E-06 7.7642E~06 4.97TTE-06 ~
HE 6.8749E-02 5.5232€-02 5.1157€-02 HE 6.3400E-02 4.9373E-02 4.4635E~02
HE+ 1.2834E-06 8.44C6E-05 2.4080E-04 HE ¢ 4.7103E-06 3.6071E-04 1.4961E-03
HE ¢+ 9.6590E~25 1.570€E~17 T.425T€~16 HE o+ 1.2196E-22 2.82976-15 4.1319€-13

Pl = 2.00E+01 N/SQ-Ms US1 = 3,60E+04 M/SEC Pl = 2.,00E¢0l N/SQ-M, USL = 4.COE+Q4 M/SEC

XH2 = .85 XHE = .15 XH2 = .85 XHE = .15

MOVING SHOCK STANDING SFOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
3 1.1023€+03 1.1017E404 1.5248E +04 [ 1.3683E+03 1.4548E+04 2.0329E+04
T 4.0714E+01 5.663CE+0] 6.2104E+01 T 4.3696E+01 6.3581E401 7.3567E+01
RHO 1.1922E+01 6.T966E+01 7.9574E+01 RHO 1.2T01E+0OL 7.2207¢+01 8.1185€ 401
H 1.8349E+02 3.3294E¢02 3.5203E+02 H 2.2648E+02 4.1304E+02 449035E402
A 8.7378E+00 1.1809E+01 . 1.2986E+01 A 9.4489E+00 1.3381E+01 1.5285E¢01
s 2.1791€+¢00 2.353CE+00 2.4463E+00 s 2.2938E+00 2.4968E+00 2.6029E+00
L 2.2711€+00 2.8623E+400 3.0855E+00 z 2.4654E+00 3.1688E+C0 3.4036E+00
GAME 8.2571E-01 B.6036E~01 8.8006E-01 GAME 8.2876E-01 8.8869E~01 9.3297€-01
[V} 2.6620€+01 ©.6T62E400 4,6885E+00 u 2.9744E+01 5.2391E¢00 5.5100E+00
<

SPECIES  ~=—m=——o == MOLE FRACTIONS —=——=—=-—=== SPECIES  -==rm--cewcee MOLE FRACTIONS —=-—--vemmeeea
E- 1.68541E~01 3.5369E-01 4.0042E-01 E- . 2.4962€-01 4.1619€-01 4.5649E-01
H 5.6312E-01 2.4038€-01 1.5108E~01 H 4.3991E-01 1.21108-01 4.7891€-02
He 1.8561E-01 3,5351E-01 - - 3.9988E-01 He 2.4962E-01 4.1536E-01 4.5155€-01
H2 1.9923€-06 8.8020€E~07 3.3847E-C7 H2 1.081 5E-06 1.8986E-07 2.3692E~08
H- 2.1362E-06 6.1627E-06 4.5482E-06 H~ 2,2247E-06 3.3566E~06 1.2668E-06
H2+ 2.5403E-06 9.3654E-06 - 7.5736E-06 H2+ 2.7526E-06 5. 7266E-06 2.5231E~06
HE 6.6045€-02 5.2233€-02 4,68058E-02 HE 6.0833E-02 4.6514E-02 3.9127€-02
HE+ 24553 7E~06 - 1.7147€~04 5.5710E-04 © HEe 8.2680E-06 8,2292€-04 4.9412E-03

HE++ 1.2527€-23 2,0361E-16 1.40064E-14 HE++ 9.8054E-22 4.880SE~14 2.4543E-11



TABLE |,

Pl = 2.0CE+01 N/SU-M»  US1 = 4.20E+06 H/SEC
XH2 = .85 . XHE = 15 .

MOV ING SNOCK STANDING SHOCK REFLECTED SHOCK

- 145116E¢03 | 1.6408E+04 . . 2.3210E404
%.5161E40L" "’ 6.8316E+0L | B8J2427€+01
. 1.3026E401 ~ 7.2492E+01 , 7 1,9834E401
© 2.4967E+02 "4,5594E¢02°) T [ 5.4578E+02
. 9:8227E+00°" 1.4378E¢0) . . ' 1.6616E+01

2 2.3530E+00 2,5676E400 " " 2.6790£+00

. 24 56985000

3.3131E400 |
" 8.3139E-01

© 9.1337¢-01" -
.. 6.0889E+00

3.1295E+01 + 5{6305€400 ,
SPECIES  ———====-=—-—— MOLE FRACVICNS --——— -
e ’2290095—01'“ YT 41626-01T 7T 4.7549E-01

2625€-12

Pl = 2.00E¢0l N/SG-Ms  USL = 4.40E+04 M/SEC
XH2 = .85 XHE = 215

a1

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P +6618E+03 1.8260€¢04 | 2.6305E404
v 4 6661E+01 " 7 4569E401 © - §J3865E 401
RMD’ 1.3291E+0) “7.1245€40) . T.7335E401
H, - 2. T399E+02 5,0055€+02 T 6.0611E402.
AT 7.7 1.0217E+01 . - 1,550ZE+0L, | 1.8494E 401,
S .. " 2.4141E+00° , ' 2.7522€ 400
o 1 2.6T96E400, |, 3.€238E400
‘8.3441E-01 7 1.0055E 400
{3 2B44ESOT ] T 6.8111E400
Ll ‘ L e ~ s
—eswm—mw—=== MOLE FRACTIONS =—-===--——-=-
i . EF Bt 3 e - P - .
TEU U3 I0961E-010 7 4L 6150E-01 4.8948E~01
3.2482€701 | . 3.8923E-02 9.6556E-C3
13.0959E-01!1 . 4.5585E-01.7 . 4.5947E-01
S5.3619E-07 .. 1.3322EH08 T 4.2117€-10
> 240108E=08 - 8.94S1E>0T 1.4906€-07.

2.5991E-06 “1.8050E-06 }f\ (3:7163E-07
54595 4E=02 | :
1 2.3127E-05" 6.34€16~03 . . 3.0015E-02

4.7081€6-2C.] "5.2257€-11 _9.5770€-08

o Ve elose Y

4y

3.8145E-01 7.36236-02 . ..  2.1797E-02
© 2.8008E-01 '™ 4.3947€-01" 7 446019E-01
L Te 73955-01#* . 6.0265E-08° 7 3J6923E-09
T2.1561E-06 7 1.94D8E-08 " ©.6309€-07
# 2.7222€=06°i* ' 3.5722€00  1.0317€-08

“4.3125€-02 ' 2.7230€-02,

-2.1496E-03 - 1.5298E-02"

1.8355E-09"

3.7284E-02 . 141378E-02,

- Continued

PL = 2.00E+0L N/SG—H, USL = 4.60E+04 M/SEC
XHZ = .85 XHE = .15
. P R AT L . 3 3 DO .
. ( ' :_' N
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 1.8186E+03  2.0134E+04 . 229823 04
7 4s8191E40L 72 /7 B85207SE401" | - "1.1263E402
-1.3522E+01" 6393538001 "*1.19905001
2.9942E+02 45, 4688E¢02" “6e T531E 02

-¥.0623E+01" 1. 6606€401 ' 2.1519€e0L
- 2.4T4TE+00" 2. 7018E400° “248235€+00
- +2.T908E¢00 % <. 3.53T2E+Q0" 3.6780E+00
GAME <8.3909€-01" - 9. 69895-01 1.1240E+00

3.-43835001 _' ‘6.7117500

v :, . "7+ 9266E +00
spschs mmmmm——— HOLE FRACT[ONS oo m————
E- -0 - 3.371LE-OLS 1 43T6SEE-01 T 4.9701E-01
- 2.7206E-01 1.9667E-02 . 3.6973E-03
. 3,3T07E-01 " -4.60G4E~01" . 4.585LE-01
3.5703E-07 ' +°2.5130E-09° i 2.5502E-11
C1813TE-06 ° 3.6917E-07 7% ¥ 3.4484E~08,
2.4006E~06" 8.1716€<07  9.3986E-08
15¢3708€-02 2.6369€-02 2.2946E-0%
. 3.9557E-057" 7. [1,6038E-02" 3.8682E~02
-2.98826&1%5 - 1.9613€-09 { T.0431E-06
5 » It ‘ - Al ._— - r
Pl = 2.00E401 N/SQ-Ms  USL = 4.B0E+Cé n/ssc

XHZ = .85 . ... XHE = .15

MGV ING SHOCK STANDING SFOCK REFLECTED SHOCK

.1,9820E+03 .343690E+04
4,9832E+01 7 "1.3852E¢02
1, 3685€401, ;. 6.5852E+401 -
3.2598E+402 . T-5370E+02:
,131061E 401 " 2.4163E¢01L.
12.5368E400" 2.8880E+00:
. 2.9064E4Q0" ©3,6933E400"
. BaAGOBE-OL vo: 1.1413E400.
o5 3:5912E401 ", 3 ok 2.9 ¢4092E +00
. Lk ERERN o I A T
SPECIES  —=———=——- — HOLE FRACTIDNS - -—
3 " 3J6348E-01 “a. saaoe-01 “4.9910€-01
no., .. ,2.2150E-0l. .. 1.0088E-02_ :1e6110E-03 %
m:“_“muubmi ‘4.6012E=01 . . -4.5868E-01--
h2' ... [2.2409E-07- -, '4.5064E-10 - 1.50426-12
He (L,5627€-06 . -.. L.4613€-07. - -1.0362€-08
W2+ . - 2.12296=06 .., 3.5383€-07 - . ,2.336BE~08
HE, .00 075.1563E-02 [~ 1.33C6E-02 .- .. 5.4530E-0%.
dEy,,:“‘J, 6. 7281E—05 <+ 2.8183E-02.. -~ . 3.9716€~02. -
- 4.765E€-08 ' .. 3.5234E-04

o 1y



PL = 2.
XH2 =

.

Q0E+01 NISU !q

.85

. HOVlNu snocx

2.1517€403

5.16345¢01
"1.3779E+0L

3.5365E¢02

L 1.1536E¢01°

2.5995E+C0
2.0243E+00
8.5219E-01
3,7428E¢01

3.88286501 .

© U 1.7395€6-01 -

- 3,8816E-01"
"1.2970€-07

. T1.2742E-06
T 1. TH22E-06 - - -

4,9481E-02
1.1848E-04
1.4336E-17

TABLE I, -

USL = S.COE+04 M/SEC

XHE = .15

>ThNDING ShOCK

2.3567€¢C4 -
1.0276E+C2
6.,2561E¢01

6.4366E¢02 . |
2.0187€+01 -
.2+ B195E+CO

3.666CE*00
1.0818E+00
8.26135000

kEFLECTED SHOCK

3. 7441E 404
1.6252€+02
6.2089E+01
8.3176E+02
2.5094E+01
2.5420E+00
3.7104E¢00
1.0442€ +00
1.06355001

HOLE FRACTIONS e —e———

PL = 2. OOEOOI N/SQ=M,

XH2 =

«85°

“ - 'MOVING" SHOCK -

HO

NADI X=T

GAAE‘

SPECIES
E- .
" -
H+.
H2
K=" -
H2e. "
HE
hEe
HE+¢

243273E+03
5.3695€+01
1.3791E+01
3.8243E+02

T-1.2067EC1

"2.6624E400
3.1628E409
8.6288€-01
3.8926E401°

4.1136€-01
‘1.2978E~01

v

SYANDING SHOCK
F2.%9CHE+04
1.1812€+402

%.953¢L€E~ Ol. N

4.8919€-03

4.5882E-01-

5.9912€~-11

- t4.9153E-08

1.3020€E-07
4.3855E-03
3.6526€~02
1.12C4E-06

- 5.0140E~ Ol
9.8266E-04
4.5719E-01
2,2655E~13
'5.9324E-09
9.2700€-09
2.4952E-04
3.6145€-02
4.0321€-03

USL = 5.20E+C4 M/SEC

XHE = '.15

5.7198€+01
6:9305€+02
2.2320E+01
2.8709E+00

*3.,6864E+00
‘1.1440E+00

9.3841€+00

REFLECTED SHOCK

4.0798E+04

1.7957E+402°

6.0TOTE +01
9,054 7€ +02
2.5TTTE+01
2.9856€ +00
3, 7426€+00
9.8868E-01
1.1406E+01

MOLE FRACTIONS =m===—=eeam-

. 4.1114E-01 .

6.6T41E-08
9:646TE<07
1.3954E-06
.4+ TS06E-02
2.2199E-04
1.2349E-16

4.981€E-01
2.4268E-03
4.5872E-01
-6.8776E~12
1.64026-08

T 4.4245€-08

1.2759€-03
3.9391€~02
2.3124E-05

5.0569E-01

“Te6463E-04

. 4.5366E-01
8.1664E-164

‘4. TT19E-09

. "5.6537€-09
‘1.4326€-04

2.T644E-02
1.2292€E-02

p1-20NIm

Continued -

Pl = 2.00E¢01 N/SU-M,
a5

XMZ =

o
T .
RHO

H
a
S

3
GAME

SPECIES

E~

h

He
H2
[
H2¢
HE
HE+
HE++

2.50084E¢07
5.6189E+01
1.3696E+01
4.1230€+02
1.2689E+01
2. 7250E+ 00
3.2594E+00
8.7916E-01
4.0604E+0L

4032616~ [}
8.9611€-02,
4.3195€~01-
T 2.8T708E-08
6.5525€-07
9.8786E-07
4.5559E-02
4.6182E-04

T

USL1 = S5,.40E+04 M/SEC

XHE = 15

, MOV ING SHDCK STANDING SHOCK REFLECTED SHDCK

2.5979E+04  4.38606404
1.3495E+02. 1.5518E 402
5.2112€¢01 . 5.9426E+01
7.43C5E+02 9.8007E+02
© 2.3884E401 2.7081€ +01
2.9172€400 , 3.0279E+00
3.6941£400 3.7815€+00
1.1443E+00 9,936 TE~01
1.0612€+01 1.2084€ ¢01
i HOLF FRACTIONS ==—mmm———e’
4.9920E-01 5.1078€-01
1.3844E-03 6.2998€-04
 4,5881€-01 4. 4392E-01
1.01176~12 3.6575E-14
7.1742E-09 4 .0850€-09
1.6926E-08 3.8307€-09
4 ,9580E-04" 7.37236~05
3.98226-02 ° 1.7332€-02
2,8711E-04

Lo4427E-15

Pl = 2, 00E001 N/SQ-N-
85 -

XH2 =

HO

NP I X=T

GAME
Y]

SPECIES _

€]
H
He
H2
H= -
H2¢
HE
HE®
HE ¢

MOVING SHOCK

2.69385+403

- 5.9426E+01

1.3455E+01 °
4.4325€¢02 . .
1.3458€+01
2.786T7E+00
3.3689E+09
9.0468E~01
4. 1842800}

4.5086E-01.
5.6889E-02
444972E-01
9.3280€-09
3. 7743E<07
6.,0005E-07
'4.3389E-02
1.1359-03
2.8058E-14

2.2261€-02

USL = S.60E+04 M/SEC -

XHE = L15

2.6817€+04
1.5123E402
4. 7892F+01
7.9423€402
T 2.4640E401
2.9600E+00
3.7027€+00
1.0842E¢00
1.1744€401

5.0036E-01

9.1324E-04
4.5821E~01

2.2175E-13
4.1930€-09

7.8587€-09:

2.6178E-0%
3.8349E-02
1.90C4E-03

P

STANDING SFOCK REFLECTED SHOCK

V4. 649BE+06
2.1252E+02
5. 7351401
1.0576€E+03
2.9066E¢01

. 3,0690E+00

. 3.81506¢00
1.0620E+00
1.2812€+01

MOLE FRACTIONS ~=we==memm—mm

5.1507€-01
5.1449E-04
4.4509€E-01
1.6113E-14
3.4011E-09
2.5559€~09
.3.0010€-05
18.5988€-03 -
3.0690E-02

45
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TABLE 1. - Continued
2
Py * 20N/ m
Pl = 2.00E+01 N/SQ-M. USI. = 5. aoEooh HISEC PL = 2, 00Eoox N/so-n. usl = s.zoeom n/ssc
XH2 = .85 . .., .. - HE .2 .15 LW XH2 = .85-. . « XHE = .15 i
~'3. 4 N fe . T <. L
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
[ 2.8823E403 .~ .. 2.7495E+04 . 4-8688E+04 P sy s3e2729E403 . ... 2.8TT4E04 . ... S.2602E+04
T 6.3785E+01 - +6518E+02 . «3551E+C2 \ T :14 8855E+02 . 1-:2.9513E402 -,
RHO *2143054E+01 1; <4741E+0L ' - S,3887Ee01 -, R «0364E4¢01 24263226401
H . 4e7524E402 7, B.4740E402 1414136403 H 1:94 6002E+02 132656403 <
A 1.4359€+01 +2.4928E¢01 .-341696E401 ., A D e 2.6515E401 .+ 3.6379€401
s 2.8458E+ 00 +0009€¢00 .., -3.1120E+00 - | S ;- .3.0786E+00 +3.1929€400
z 3.4617E+00 3.7213E+00 3.8363E+00 . z ; 3.7807E400 - .. .3,847TE+00 -
GAME, 9.3373E-01 1.0112€+00 ‘1. 1120E+00 GAME. L 19486226-01 - 1.1655 +Q0
v 4e3228E401 . 1.2559E+01 1.3790E+01 .. .- [T - 1a3771Ee01 © LeB269E+0Y:, . .
. . ’. LY R B , At T R R B
SPECIES  —=-=-=a w==== MOLE FRACTIONS - SPECIES & ~ev-e~cceceuc MOLE FRACTIONS =m~—cvcamem=
U Y e 7 S . © e R R B TR R AL 2 B PRI
E- ©.6558E-01 7 5.0286E-01 S.1TTTE<01 E~ 4.8591E-01 5.1067€-01 5.1920E-01
M ,2.8880E-02 . . 6.8470E~04 ( 3.9TT4E-04 H To1363E-03:- . 4.60S4E-04', . .~ . 2,2738E-04 -
He . 4.6221E~01 He “, S %8919E-0k;: i v 4.4159E~01 -
H2 .2.1136E-0 5.8 . H2 Ja8590E-11. . | 1.5670E-14: ..  T.2601E-16
H- "1.7563E-07 (2.5878€-09 . . H~ 3,03736-08.;. | 1.9964E-09 ,. .. .1.31306~09 .
H2e 2.9908E-07" 4 5315€-09 1.5436E-09 .. H2e | ;5% 9ases-oa<, 2.0446€-09,, .,.,‘ :543868E~10 -,
HE 3.9959€-02 T1.60STE-04 18.528LE-06 . _ 5.5451E-05 . 5.46T1E~07 .- .
HE+ -3.37206~03 113.3579€-02 3,1487€-03 ¢v1aTTSSE-02. - .. 3,6514E~04 |,
HE+s ‘2J01026-12,,. " "6.5688E-03. 3.59436-02 . 4, 2 ;aess—oz, ... .3.86188~02 . -.
. N _'.,,’3, w 2 ;r"; R TRTPR Y ]
Pl = 2.00E+0l N/SQ-M, US1 = €,00E+04 M/SEC PL = 2. ooemx N/Su-H, US) = a.sosom u/ssc
XH2 = .85 - XME = .15 . XHZ2 = .8 Lo aee ey, XKHE 2, 415 ; L.
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SMOCK
3 3.0745€+03 2, B068E+04 540546E 04 3.4746E403 | 2.9211€¢04 , ., 5.4236E+04
T 6.9238E+01 1. 7706E+02 2.6407E+02 8.1651€¢01 2.0078€402 .. . 3.28276402
RHJ 1.2557E+01 4,2282€+01 4.5783E401 <1657€¢01 3.B199€401  ~7 .. 4,2928E¢0] .
H 5.0827E+02 9,026 76402 1.2316E403 " 5.TT57E+02 1. 0L79E+03 ;-\ '1.4235Ee03 . -
A 1.5149€+01 2.5515E+01 3.4213€401 . 2.7935€401 17.3.8431€401 .
s 2.9034E+0G 3,0407€+00 3.1566E ¢00 . 3.1155E+00 ,+342301E+00 .
Z 3.5361E¢00 3, 7494£+00 3.8449E+00 . 3.8086E+00 3.848TE+00
GAME 9.3733€~01 9.8075E-C1 1.1529€ «00 9.9336€-01 1.0205€+00 1.1690€ +00
v 4.45T6E+ 0L 1.3208E+01 1.5000E+01 u ,gfb.uzeeoox A392€+01 1.75366401 ..~
) "‘-‘-._" - i r oL o % AR
SPECIES  =———————=o~ MOLE FRACTIONS —=—w=====w—- SPECIES  =-=-eec————c MOLE FRACTlons —————
E- 4.7683E-01 5.0658€-01 5.1885E-01 E- 4.53706-01 "5, 1426E-01 S.19326- ox'
H 1.3877€-02 5.5151€-04 2.9776E-Cé h . 3.6691E~03 . . 3,8438E-04 1.7527E-04
ne 4.6687E-01 4.5286E-01 4.4184E-01 H+ %.6200E-01 ./ " 4,%557E-01 4.4153E-01
H2 3.8113E-10 5.2116E-14 1.9666E-15 H2 1.5%37€-11 . "°7,727%5€-15 T2.8724E-16 -
H- 7.0847€-08 2.3913€-09 1.8361€-05 ° H- 1.2518E-08 . . 1.6460E-09 9.2769E-10
H2e 1.3026E-37 2.9354€-09 8.8796E-10 H2¢ . 2.6694E-08 . 1.4202E-09 3.3708E-10
HE 3,2666E-02 9.8172€-05 2.0380E-06 HE 9.8536E-03 . 2. T184E-05 1.6509€-07
HE+ 9.95326-03 2.6090E-02 1.0119€-03 HE+ 3.12356-02 ~ 1.0626€-02 1.5091 €-04
HE++ “,5002E~11 1.3815E~02 3,7998E-02 HE s 1.8496E-08 , | 2.8931E-02 . . 3.8823E-02

46

f




Pl = 2,00E+01° N/SQ-My

xn2 =

SPECIES

E-

H Eha
He+

=2

H- .
H2+ .0
HE ~
HE+

HE++

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

XH2 =

.85

«85

- MOVING SHOCK .

GAME
v

SPECIES

£~
H
He,
H2
H=
H2+.
HE
HE+
HE++

3,8702E+03 2.8041E404 S.3760E404 ..
1.0270€+02 '203027E402 3,9254E402
1.0201€+01 3.1713E+01 3,5577E+01
6.5042E402 ° '1.1289E+03 1,6121E+03
2.0869E+01 " 3.1487E+01 42055E¢01
3.0994E¢ 00 3.1908E+00 3.3016E+00
'3.6941E+00 3.8398E+00 3. 8494E¢00
1.1480E+00. 151213€+00 1.1704E+00
4,9512€+01" 1.5898E+01 1.9869E¢01
eeecmememcce MOLE FRACTIONS ========c=== .
4.9920E-01 5.1821E-01 5.1941E-01
8.1318E-04 1. 2.4466E-0h - 1.0753E-04
4.5938E~01 4.4248E-01 ‘4.4152E-01
2.7269E-13 ‘1e4394E~-15 9.3488E-27
1.35486~09 9.3224€~10 ©  4e4T4AE-10
3.5669€-09 .5.8118E-10_ 1.4264E-10
7.96356-04 3.99256-06 2.2948E-08
3.9802E~02 "243938€-03 4«06 TAE~05
3.66¢6€~-02

T.2866E~06

cr TABLEL,

uslt = 6.60E006 HlSEC

XME = L15

"MOVING SHOCK STANDING SHOCK

REFLECTED SHOCK

367426403 2.8929€404 5445626404
" 9,0766E+01 £ 241468402 3,6069€+02
1.0993E+01 3.5195€+C1 3,5315€+01
6.1360E+02 1.0743E6403. . - 1.51906403

" 1.9069E+01 '2.9704E+01 4.0305E¢01
3.0556E+00 ' 3,1532€+00 3.26608+00
3.6823€+00 3.82B7E+CO. 3.8492E400
1.0880E+00 1.0735€400 1.1701E+00
4.8628E+01 1.5108E+01 1.8740E+01

¥ : ~
—————— HDLE FnActlons ————————
«.97595-01 < * 5.1680€-01 * 5:1938E-01
1.7349E=-93 ° 2 3.1058E-C+4 . .°  1.3685E-06
4.5994E-01" 444371E~01 . 4.4151E-01
2.243T€=12 3.4550E-15- 1.2317€-16
4.3048E=-09""" ° 1,273%€-09 6.4829E-10
1.0211E-08 9.2945€~10 2.17426-10
3.67986-03 - °_ -1,1073E-05 5.8303E-08
3.7656E-02 °  5.24C1€-03 1.3747€-05
3.62006-07 3.3927€-02

3.8895€6-02

US1 = 6.80E+04 M/S%°

XHE = .15

STANOING SHOCK REFLECTED SHOCK

3.8926€-02

- Continued

-ZtJNIm2

91 = 2.00E401 NISQ‘Hv
«85

XH2 =

HO

MBI R~

GAME
v

SPECIES

E-

He .

:° MOVING SHOCK

HE =

US1 = 7.00E¢04 K/SEC
X} .15 :

STANDING SMOCK REFLECTED SHOCK

4. 0692€+03 2.71T1E+04
1.1567€+02 2.4716E402
9.5134E+00 2.85S1E+01
6.8819€+02 1.1830E403
2.2235€+01 3.30426401
3.1381E+00  3.2257€+00
3.697BE*00 T 3.8431E+00
1.1558E+00 1.14868E+00
. 5.0571E¢0L 1.6841£001
————————— HOLE PnAcvlcus -
4.99706-01 5.1886€-01
© 4,4251E~04 1.9320E-04
4.5930E-01 .~ 4.6152€-01
T 4e2466E=16 " 6.10176-16
T 5.2132E-10" 6.7786€-10
‘1.41236-09 3,67206~10
2.5709€-04 1.4321E-06
©.021 4E-02 1.0885€-03
9.36506-05

3.7921€-02

543007E+04
4.2336E402
3,2525€+01
1.7043E¢03
4.3678E+01
3.3334£400
3,8496E+00
1.1706€ +00
2.0881E+01

© 5,1943€-01

8,6793E-05
4.4152E-01
2.7717E-17
3.1931€-10
9.8470E-11
1.0307€-08
2.5197€-05
3.8940E-02
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Pl = 5.00E+01l N/Su-M,

XH2 =

«85-

TABLE I. -Continued

- US1 = 4.00E+03 M/SEC

XHE = .15

" MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

HO

P
T
R
H
A
S
I
GAME
]

SPECIES

E-
H
He
H2
M-
H2+
HE
HE ¢
HE++

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

¥H2 =

NP IN-T

GAME

SPECIES

E~
h
He
H2
K=
HZ+
HE
hE+
HE ¢+

48

" 1.,2097E+01
3,0557€+00
3.9585E+00
3.1244€400
1.7411E+00
1.0540E+00
1.0000E+00
9.9208E-01
2.4141€+00

........ -—— MOLE FRACTIONS

3.4861E-61
2.5859€-09
5.4T31E-20
8.5000E~01
2,2387E-69
1.4690E~20
1.5000€-01

0.

.85

MOVING SHBCK
1.9056E+01
4.2231E+00
4.512TE+00
4.3713€¢00

. 2.0315€+00

1.0825E+00
1.0000E+00
9.7725E-01
3.1423E+00

8.7488E-33
5.1713E-06
6.5059E-20
8.5000E-01
© 1.8416E-38
4.3622E~-21
1.5000E-01
1.6075E-56

1.0100E-71

2.5396E+01
3.8279E+00
6.6354E4C0
3.9436£+00
1.9395E+00
1.055TE+00
1.0000E+00
9.8272E-01
1.4366E400

4.8568E-39
4.3895E-07
6.1971E-20
8.50C0E-01
3.9280E-45
7.4502€6-21
1.5000€-01
9. 91CHE-60
O.

6.2299E401
5.4368E+00
1.1456E¢01
5.7334E+00
2.2782E+00
1.0716£+00
1.0002€+00
9.5441E-01
1.2759E+00

4.7848€-23
3.9575€-04
$.6363E~-20
8.4963E-01
1.1647€-27
3.0927€e-21
1.4957€-01
1.7811E-50
0.

USl = 5.00E+03 M/SEC

XHE = .15

STANDING SHOCK

REFLECTED SHOCK

5.0655E+01 1.0986E+02
5.6416E+00 T.2491E+00
8.9728E+00 1.5009€E+01
5.978SE+00 8.3739%+00
2.3106E+00 2.5005E +00
1.0865E£+00 1.1048E+00
"1.0004£+0C 1.0096E +00
9.4591€£-01 8.5431E-01
1.5771E+00 1.3554E+00
seee-ssom—-— MOLE FRACTIONS -=w-<-m-=o——=
5.4947E-21 $.8852E-16
8.2781€-04 1.8999E-02
T.2224€-20 9.6356E-16
8.4922€E-01 8.3243E-01
1.545%€-25 2.0506E-19
2.6640E-21 2.5235E-17
1.4954€-01 1.4858E~01
2.8681E-49 2.7758E~-39
J. 0. .

J.

2
H-%Mm
Pl = 5.00E+01 N/SQ-M, USl = €.00E¢03 M/SEC
XHZ = . - XHE = .15
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 2. T691€£+01 9.0631E+01 < 1«6981E¢02
T 5.5705E+00 7.3331E+00 8.3360E+00
RHO 4.9685E+00 . 1.2211E+01 1.9590E+01
H 5.8993E+00 8.6222E+00 1.1382E+01
A 2.2948E+00 2,5037E+00 2.6531E+00
S 1.1101€+00 1.1177E«CO 1.1391E+00
4 1.0004E+00 1.0122€+00 1.0398E+00
GAME 9+4493E~01 8.4454E-01 8.1208E-01
V] = 3.8709E+00 1.5721E+00 1.319TE+00
SPECIES c————=~——e— MNOLE .FRACTIONS ——
£- 1.2159€6~-21 1.5441€-15 1.9864E~-13
H 8.8911E-04 2.4176€E-02 T.6510€-02
He 6.,8641€-20 1.5080E-15 1.9424€~-13
H2 8.4918E-01 Be 2TE4E-0QL T.7923E-01
H~- 2.0757€6-26 2.7221€-19 1.0234E-16
H2¢ 1.9656E-21 3.6627E-17 4.5036E-15
HE 1.4993E-01 1.4819€E-01 1.4426E-01
HE ¢ 5.3597€-50 I, 4237€E-39 1.2602€-34
HE++ Qe 0. 0.
Pl = 5,00E¢0L N/SQ-M, US1 = 7.00E+03 M/SEC
XH2 = .85 XHE = .15
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 3.8335E+01 *1.5520E402 2.5695E+02
T 6.8131E+00 8,4375E+00 9.154TE+00
RHO 5.5864E+00 1.7560E+01 . 2.5864E 01
M 7.7268E+00 1.1941E+01 1.5003€¢01
A 2.4307€+00 2.6725E+00 2. 8240E ¢00
S " 1.1369€+00 1.1523E€+00 1.1777E+00
z 1.0073E+00 1.0475SE+00 1.0861E+00
GAME 8.6095€E-01 8.0810€E-01 8.020TE~01
u ! 4.6410E+00 1.4747E+00 1.2819E+00
SPECIES  ~==--=w—cew MOLE FRACTIONS ==——=—=-- —_—
t- 7.3113E-17 3.3322E~13 4.2132€E-12
H 1.4501E-02 9., 06844E-02 1.5854E-01
My 7.1635€-17 3,2641€E-13 4.1233E-12
H2 8.3659E-01 T.6614E-01 T.0334E-01
- 2.6544E-21 1.7242E~16 3.8527E-~15
H2+ 1.5497€-18 6.9950E-15 9.3793E-14
KE 1.4891E-01 1.4320€-01 1.3811€-01
HE+ 6.307TE-41 3.4522€-36 1.7606E-32
HE++ 0. 0. 0.



TABLE 1. -Continued
pl-SONIm2
Pl = 5.00E+0l N/SQ-M, USLl = B.COE+03 M/SEC - - Pl = 5.00E+0L N/SU-M,
XH2 = .85 XHE = .15 XH2Z = .85
W L
“MOVING SHOCK S‘AND!NG SHOCK  REFLEGTED SHOCK L] MOVING SMOCK
P 5.1268E+01 2.5683E402 3.9296€ +02 P 8.3087E+01
T . 1.6584E400 9.2895E+00 9.5086E+00 T . 8.7508E+00
RHD . . 6.5149E+00 . .-2.5147E+01 3.4571E+01 RHO . .8.670BE«Q0
H o .-, 9.8624E+00 - 1.5933E+01 1.9392E¢01 H 1.4993E+01
A 2.5329E+00 : - *.2.8601€400 3.0171E+00 A 2.760BE+00Q
5w ¢ .. lel1651E+00 1.1916E400 1.2213€+00 s T 1.2295E+02
z .. 1.0274E+00 - +1.0996E+00 1.1470€ +00 T . 1.0949E400 (5
GAME, - 8.,1533E-01 8% 0084E-01 8.0088E-01 GAME ~~ . 7.9549E-01
u 5.4677E400 1.4142E+00 1.2705€ +00 u 7.1428E+00
SPECIES  ———mm==m===== HOLE FRACTIONS ==——==—r——= SPECIES  ~========—=~
E- - .. 1.6970E-1% 6.6553E-12 4.4004€-11 E- . [1.9913E-12
W . 5.3350E-02. 1.8117€-01 2.5640€-01 Ho . 1.7341E-01
He - L l.6TieE~14 6.5203€-12 4.3108€-11 Me L 'L.9650E-12
H2 . . B8,0065E-01 . ~.'6.8242E-01 6.1283E-01 H2 ... 6.8960€-01
H- s, 341390E-18 « 6.2684E-15 6.5161€-16 = de%T66E-16
: 2.5972E-16 . 1.4528E-13 9.6148E-13 H2+ T T2.7161E-14
1.4600€E-01 1.3641€~01 1.3077€-01 HE . 1.3699E-01
"1.9616E-37 3.3567€-31 2.4553E-29 HEE 5.4350€-33
0. 0. 0. HE++ J.

Pl = 5. 00E0Ol N/SQ-Hv US1l = 9.00E+03 M/SEC

XH2 = .85 XHE = .15

MOV ING SHOCK STANDING SHOCK REFLECIED SHOCK

5.8251E+02
1.0621E+401
4.4938€+01
2,444 TE+OL
3.2272E+Q0
1.269TE+00
1.2203E+00
8.0358E-01
1.2758£¢00

2.7662E~10
3.6108E-01
2.7120€-10
5.1600€-01
5.8821€-13
6.0112€-12
1.2292€-01
1.7961€-27

P L 6.623TE+0L  4.0061E+02
T 8.2606E+00 1.0038E+01
R  7.5819E+00 . 3.4290E+01
H . . 1.2287E+01 . 2.0520€+01
' . 2.6448€400 . 3.0593E¢00
s L. Lel959E+00 . 1.2359E400
z . 1.0576E+00 1.1641€+00
GAME . B.0070€-01 . . 8.0096E-01
1} * 6.3074€+00 1.3960E+00
SPECIES =~ —==——==—=== MOLE FRACTIONS ——==-=—=====
e~ 2.7481E~-13 6.1580E~11
H _ 1.0885€~01 2.8191E-01
He 2.7095E-13 6.0325E-11
H2 ' 7.4931E-01 5.8923E-01
H- L 8.2042E-1T 9,3778€-14
H2¢ 3.9436E~15 . 1.34926-12
HE 1.4184E-01 1.2886€-01
HE+ 6.5229E=35 1.9917€-29
HE ¢+ n. 0.

0.

Pl = 5.00E+01 N/SQ-M,
XH2 = 85

USL 5 1.COE+04 M7SEC

XHE = .15

STANDING ShOCK REFLECTED SHOCK

5.8944E+402 8.27976+02
-1.0737€+01 1.1323E+01
4.4302E+01 5.6034€+01
2.5669E¢01 3.0154E+01
3.2710€+00 . '3.4561E+00
1.2848E+00 1.3228E¢00
1.2392€+00 "1.3069F+00
.. 8.0612€-01 8.0844E-01
1.4000E+00 1.3053€+00
MOLE. FRACTIONS —====—==== -—
3.67CBE-10 ", ., 1.3220E~09
3,8608E-01 4.6735€6~01
3.6004E~10 1,2977E~09
4,9288E~01 4.1770E-01
7.9650€-13 3,T124€-12
T.8386€E-12 2.7947E-11
1.2104E-01 1.1495E~01
1.9544€-27 T.11T3E-26
0. 0.

USl = 1. lOE*O‘o M/SEC

HE = .15

MOV ING' SHOCK SIANQXNG ShOCK REFLECTED SHOCK

1.1313E+03
1.2041E+01
6071208401
3.6487E+01
3.7069%+00
1.3800E+00
1.3998E+00
8.1533E~01
1.3509€+00

' 5.39206-09

5.7121€-01
5.3035E-09

- 3,2163€-01

1.858%€~11

" 1.0707€-10

1.0716E-01
2.0686E-24 .

P . . 1.0175E¢02 8.2473E402
T .. .9.1790E+00. 1.1418€+01
RHO 9.7355E¢00 1 5.4557E4+01
H ., 1.1979E+01 . 3.1360E+401
A '2.8807€+00 3.4976E+400
S, . 1,2660£+400 11.3377€400
1 . 1.1385€+00 1.3240€400
GAME . | T,9409€-01 8.0920€-01
v 7.9697E+00 1.4245E400
SPECIES  =~w——e—~—ee ~— MOLE FRACTIONS =——a———a——en

E- . 9.2379E-12 "1.6417€-09

H T 2.4327E-01 4.43936E-01

He . 9,1226E-12. 1.6127€-09

H2 64.2498E-01 3.9734€-01

H~  5.1414E~15 4.6151€-12

W2+ T 1,2004E~13 3.36716-11

HE ‘13L75E~01" 1.1330€E-01

HE+ 1.8243E~31 9,2705E-26

HE++ | 9. 2.1951E-92

3.9138¢E-88
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TABLE I. - Continued

REFLECTED SHOCK
2,4059E+03
1.5059 +01
9.2229% +01
5.9571E+01
4.7873E+00
1.5693E+00
1.7323E+00
8.785T7E-01
1.6385E+00

4.6T34E6-07
8.454TE~O0L
4.6432E-07
6.T937€E-02
1.7905E-09
4.8148E-09
8.6589€E-02
1.0527€~-19
1.2931E-71

REFLECTED SHOCK
2.9870E+03
1.8186E+01
8.5799E+01
6.9517E+01
5.8771E+00
1.6372E+00
1.8290€ +00
1.0384E+00
1.5489€E+00

1.1055E-05
9.0649E-01
1.1036E-05
1.1479€-02
2.5245€E-08
%.40856-08
8.20116-02"
2.8119€-16

2
H-WWm
Pl = 5.,002+401 N/SQ-M, US1 = 1,20E¢04 M/SEC Pl = 5.00E+401 N/SQ-M, USL = 1.40E+04 N/SEC
XHZ = .85 XHE = o XH2 = L85 XHE = ,L15
MOVING SHOCK STANDING SMOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK
P 1.2215€402 1.1058E+03 1.4933E+03 P 1.6832E+02 1.8001€+03
T 9.5689E+00 1.2111€+01 1.2816E+01 T 1.0301E+01 1.3732€+01
RHO 1.0749E+01 6.4428E+01 7. 764T6E+01 RHO 1.2554€+01 8.0685E401
H 2.1244E+01 3. 757CE+C] 4.3448E401 H 2.8618E+01 5+1582E+01
A 3,0050E+00 3,7428E+00 3.9880E+00 A 3.2718E+00 4.3343E400
s 1.3051€+00 1.3937€+00 1.4404E+00 S 1.3908E+00 1.5129€400
z 1.1876€+00 1.4172E+00 1.5038E +00 - 4 1.3016E+00 1.6247€+00
GAME 7.9458E-01 8.1619£-01 8.2518E-01 GAME 7.9843E-01 8.4203€-01
u 8.7852E+¢00 1.4680E+00 1.4146E+00 v 1.0400E+01 1.6206E+00
SPECIES  =—==w~-——=—-—=e MOLE FRACTIONS ====-— ——— SPECIES  -=-—— MOLE FRACTIONS -
35 3.2153E-11 6.2921E-09 2.0689E-08 €- 2.5700€-10 8,4801€-08
H 3.1600E-01 5.8876E-01 6.7012E-01 H 4.6344E-01 7.6857E~01
He 3.17716-11 6.1934E-09 2.0404E-08 he 2.5435€-10 8.3942E-08
H2 5.57T0E-01 3.0540E~01 2.3014E-01 H2 4.2132e~01 1.3870€~01
H- 2.1980E-14 . 2.1260E-11 8.1449E-11 H= 2.3796E-13 3.3606€E-10
H2+ 4.0399E-13 1.19923E~-10 3.6684E-10 H2e 2.8907E-12 1.1958€E-09
HE 1.2620E-01 - 1.0584€-01 9.9741€-02 HE 1.1524€-01 9.2327€-02
HE+ 2.6840E-30 2.6605€-24 5.4859E-23 HE+ 3.2191€-28 1.3712€-21
HE++ 0. 2,14026-88 6.4948E-83 HE+s 0. 4.5612E-77
Pl = 5.00E+0L N/SU-M; US1l = 1.30E+04 M/SEC PL = 5.00E¢01 N/SU~M, US1 = 1.S50E+C& M/SEC
XH2 = o XME = .15 XH2 = .85 XHE = L15
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK
P 1.4436E+02 1.432B8E+03 1.9176E+03 P 1.9404E+02 2.1998€+03
T 9.9386E+00 1.2857€+01 1.2737€+01 T 1.0661E+01 1.4938E+01
RHD 1.1695€4+01 7.34C08E+0L 8.6372E+01 RHO 1.3325£401 8.5058E+01
H 2.4790E+01 4,431 8E+01 5.1105E+01 H 3.2727E+01 5.9346E401
A 2,1349E+00 4.0154E¢00 4.3218E+00 a 3.4166E+00 . 4.T616E+00
s 1.3468E¢00 1.4524E+00 1.5037€+00 S 1.4370E+00 1.5738€+00
z 1.26421E+00 1.5182E+C0 1.6162E +00 z 1.3659E+00 1.7313E+00
GAME 7.9611E-01 8.260€E-01 8.41326-01 GAME . 8.0155€-01 8.7668E-01
u 9.5959E+00 1.5312E+00 1.5027€+00 v - 1.1198E+01 1.7567E+00
SPECIES  ~~—--—=—=ee- MOLE FRACTIONS ——=——- - SPECIES  =m==-~ew—e —— MOLE FRACTIONS
£- J.38126-11 2.24026-C8 8.29256-08 3 5.3724E-10 4,206 7€-07
" 3,8981E-01 6.8261E-01 1.6250E~01 H 5.3581E-01 8,4481E-01
He 9.2751E-11 . 2.21056-08 8.2045€-08 He 6.3122e~10 4.1800E-07
H2 4,89 3E-01 2.1859€-01. 1.4469E-01 H2 3.5438E-01 6.8551E-02
H- 7.5898E~14 B.5412E-11 3.4567E-10 H= 6.5538E-13 1.5249€-09
H2+ 1.13696-12 3.827CE-10 1.2260€6-09 H2e 6.6663E~12 «.1940€-09
HE 1.2076E-01 9. 8804E-02 9.2813€-02 HE 1.0981E-01 8.6639E-02
HE + 1.6566E-29 5.262CE-23 1.4922€-21 HE» 2.7328E-27 7.67C0E-20
HE++

50

Je 1.63B6E-82 3.6861E-78 HE++ Je B8.0044E-72

2.81856-59



TABLE 1. -Continued

2
Py * S0N/ m
Pl = 5.00E+01 N/Su-M, US1l = 1l.60E+04 M/SEC Pl = 5.00E+0L N/SQU-My Usl = 1.80E+04 M/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = .15
MOVING SHOCK STANOING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECYTED SHOCK
P 2.2149E¢02 2.6034E+03 3.7229E+03 P 2.8146E+02 3.2916€E4+03 5.1837€+03
T 1.1030£+01 1. 7234E+01 2.6127€+01 T 1.1866E+01 2. 7440€E+01 3.65T0E+01
RHD 1.3996E+01 8.3074F+01 T.6973£+01 RO 1.4968E+01 6.4716E+01 T.4668E+01
H 3.7117€E+01 6.7520E401 8.2307E+01 H 4.6740E+0L 8.4598E+01 1.0687E+02
A 3.5706E+0Q0 5.5809E+00 T<2954E+00 A 3.9234E¢Q0 T.3T46E¢00 1.9195€+00
S 1.4851E+00 1.6325€E+400 1.7011E+00 S 1.5862E+00; 1.7223€+00 1.781 7E+00
z 1.4348E+00 1.8182E+CO 1.8512E +00 z 1.5847E+00 . L.8536E+00 1.9035€+00
GAME 8.0557€-01 9.9389£-01 1.1004E+00 GAME 8.1862E-01 1.0692E400 9.0111E-01
v 1.1991E+0L 2.0225€+00C 2.§6255'00 u 1.3558€E+01 3.1385€+00 3,4108E+00
SPECIES ———————ee— ~= MOLE FRACTICNS ~-=-—w==-——= SPECIES  —=-mmmveewe- MOLE FRACTJONS —---—-veee——

E~ 1.48356-09 4.96S2E-06 1.2691E-03 E- 3.66615-09 2.3209E-03 2.8188E-02

H 6.0607E-01 9.0008€E-01 9.1580€~01 h 7.3793€-01 9.1404E-01 8.64T1E~-OL

K+ 1.4707E-09 4.9517F-06 1.2689E-03 H+ 8.6124E-09 2.3208E-03 2.8187E-02

He 2.8938E-01 1e7414E-02 6.264TE-04 H2 1.6741E-01 3.8943E-04 9,.5368E-05

H- 1.6580E-12 1.22¢4E-08 9.0714E-07 W= . 1.0324E-11 1.2278E-06 8.3166E-06

H2+" 1.4387€-11 2.3801E-08 1.0543€-06 H2+ 644063E-11 1.3975E-06 9.4622E-06

HE 1.0454E-01 842493E-02 8.1029€-02 HE 9.4655€-02 8.0925E~02 T.8804€~02

HE + 1.5306E-26 3.562¢E-17 3.8786E-11 HE+ 1.2737€-24 1.56478E-10 9,2415€E~08

HE++ Je 3.4687E-62 2.8753E-40 HE++ 3.77171E-90 4.2368E-38 5.5367E-28

PL = 5,00E+401 N/SQ-Ms  USLl = 1.70E+04 M/SEC Pl = 5,00E+01 N/SQ-Ms US1 = 1.90E+04 M/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = .15’

- MOVING SHOCK STANDING SHOCK REFLECTED SHOCK HOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 2.5064E¢02 2.9576E+03 4.4693E+03 4 3.1385E+02 3.6486E+03 5.8646E+03
T 1.14245+401 2.1962€+01 3.2572E+01 T 1.2397€+01 3.2002€+01 3.9471E+01
RHO 1.4550E+01 T.2924E401 7.3360E+01 RHO 1. 5214E+0! 6.1017€+01 T.6439E+01
H 4.1788E+01 7. 5906€E+01 9.4899€E ¢01 H 5.1971E+01 9.3853€+01 1.1884E£+402
A 3,7376E+00 6. TB55E+00 T«6518E+00 A 4.1407E+00 T.5906€+00 8.2003E+00
s - 1.5350€+00 1.6823E+00 1.7458E+00 S 1.6383E+00 1.7574E+00 1.8152E+00
z 1.5080E+00 1.8467E+00 1.8704E+00 4 1.6639E+00 1.8692E+00 1.9438E+00
GAME 8.1091E-0L1 1.1353€+00 9.6106E-01 GAME 8.3114€E-01 9. 6345€£-01 8. T646E~01
v 1.2778E+01 2.5510E+00 3.1604E+00 v} 1.4328E+01 3.5819€¢00 3.558TE+00
SPECIES  —————==——==m MOLE FRACTIONS =~———=v—w——n SPECIES  —=——mmemmm ~= MOLE FRACTIONS ———— -

E- 3.,4886E-09 1.69G8E-04 1.1071E-02 E~- 2.3249E-08 1,0415E-02 4.8336E-02

H 6.7367E-21 9.1647€~-01 8.9T48E-01 H 7.9805€-01 8.9876E-01 8,2607€-01

He 3,4625€-09 1.6952€-04 1.1071€-02 He 2.3136€E~08 1.0415€~-02 4.38334E-02

H2 2.2685E-01 1.96€7E-03 1.6977E-04 H2 1.1181€-01 1.5685€E-04 6.6427€~-05

H- 4.1084E-12 1.8411E-07 4.3046E-06 H- ‘ 2.6963E-11 3.5147E~06 1.2010E~05

H2+ 3,0291£-11 2.4483E~07 4.7878E-06 h2+ 1.3991E-10 3.9051E-06 1.4071 €-05

HE 9.,94T4E~02 8.1227€-02 8.0198E-02 HE 9.0147E~02 © 8.0250€-02 T.7168E~02

HE+ 1.0590E-25 2.3892€-13 8.5460E~09 HE + 1.3811€-23 6.145$E~09 3.8163E-07

HE++ 4.2124E-91 3,1325€-48 9.2861E-32 HE++ 2.6086E-86 1.1342€-32 9.7668E-26



TABLE 1. - Continued

2
p1 =SON/'m
Pl = S. 005001 N/SQ-Ms  US1 = 2.00E+04 u/ssc - Pl .= 5.00E+0L N/SQ-M, _USy = 2.20E«C4 M/SEC
XHZ = .85 < ondes XHE =15 : : XH2 & .85 . XHE = .15
MOVING SHOCK STANDING SHOCK REFLEC‘EU S HOCK . -MOVING SHOCK STANDING SKOCK REFLECTED SHOCK

P .+ 3.4T61E+d2 - . %.0313E+03 6.4601E+03 P el 4.1542E402 4.1697€+03 6.5230E+03:
T -:: <" 1.3127€401° . -~ 3 5336E+01 © 4.1789E+01 - T 1.7330E+01 3.9819E+01 .. #<4955E 401 -
RMO 5 - ,1.5193E¢01 - ° ° 6.0430E+01 - ° 7.7737€+0L RHO ~ 1.2993E¢01  S5.3179€401 .. - 6.9642E+01-
H. - .S5.7477€E+01 - . 1.0385E+02 1.3098E+02 H', . .6.9228E+0L (1.2420E402 . .. 1.564TE+02
A [ 4.4280E+00 - -7.8012E+00 8.4756E+00 A 7 S/979%E+00 8.2337€+00 . 8.9403E+00
S .+ . .1.6907Ee0N- .- 1.7900E+00 -  1.84B4E+00 S ', T 1.78BlE¢00 ' 1.8620E¢00 . .1.9223E+00 .
T 1,7429E400 . * - 1.8STCE+00 © 1.9BB6E+00 z 1.8450E+00 1.9691E¢00 - -.n~2;08355000
GAME .. 8.5700€-01 -'- 9.1128E-0L. 8.6444E-01 ° GAME 1.1183E+00 8.6461E-01 . 8.5335E~01
U -.. 1.5080€¢01 . - 3.7872E¢00° . - 3.6588E400 v 1.6391E+01 . 4.0088E+00 . ', 3.75306400
SPECIES ~ -————-==-== MOLE FRACTIONS =~=---=--=-= SPECIES  =—=—=—————-m _MOLE FRACTIONS ——————n
E- 7.8931E-08 2.4924E-02 | 6.9766E-02 E- . 1.3725E-05 6.0557E-02 . 1.1214E-01
H - B45251E=01 .- : - B.T0S4E-01 .. - 7.84S6E-0L : Ho- 9.1596E-01 . B8.0265€-01 ..  T.0367E-01
He. . T.8T16E-08 -  2.4933E-02 6.9762E-02 He 1.3720E-05 6.0555€-02 © 141213601 -
H2 6.14296-02 ~ . 1.1112E=04 - - 5.0044E-05 H2 2.7113E-03 . 4.26806-05. - . 2.8998E~05.-
- -\ 8.2765E-11 6.3623E-06 - 1.5097E-05 He 5.3756E-09 . _ 1.0104€-05 . 1.7412E-05
H2e - .  3.4695€-10 1 - ¢ T.1T6EE-06 1.8200E-05 H2+ 1.03346-08 .- _1.1885€-05 -, . 2.1938E-0%5
HE- - B.6062E=02 - - T.9069E-02 7:5429E-02 HE . 8.1300E-02 . 7.61756-02 ..i 7.1989E-02
HE+ - - - 2.569TE-22 > .7 4. 7821¢£-08 - 1.0299E-06 HE+ C1.0910E-16 . .- 5.3378E~07 . . 3.6094E-06
HE &+ © 1.TI356-80 "- . 4.23256-30 . 3.6T64E-2¢ HE++ ..  4.0930E-61 = 2.5360E-25 . 3.32226-22

Pl = 5.00€401 N/SQ-M:  USL = 2.10E¢04 M/SEC o Pl = S.00E+OL N/SQ-M, US1 = 2.30E+04 M/SEC

XH2 = .85 XHE = ,15 XH2 = L85 XHE = .15

MOVING SHOCK STANDING SKOCK REFLECTED SHOCK , - . MOVING.SHOCK STANDING SHOCK . REFLECTED SHOCK

[ 3.8209E+02 ' 4.2736E+03 6.7953E+03 P ... 4,64826E¢02 3.959SE+03 6.0718E403 -
T i+ 1.4425E+01 3,7921€+01  4.3654E401 T- . 2.1467E¢01 4.1241E401 - 4.5946E+01
RHO 1.4617€+01 < 15.8470E+01 7.6452E+01 RHO, - . L.1288E+01 4.TT64E+01 - 6.2022E+01
H 6.32446401 - 1.1612E+02 . . 1.4312E¢02 H © 7.5428£401 " 1.3424E+02 . 1.6543E¢02
A © ¢ '4.9502E¢00° ~ "'8.0328E+00 “. 8.731TE+00 - A .+ 6.T241E4#00  :. B8.4235E+400.. - . 9.1240E¢00 -
S o7 1.74185400 ' 1.8240£¢00 ~  1.8833E+00 s 1.8265E+00 . 1.9006E+00 -  1.9618E+00
z ©1.8L22E+0C ' _1.9312E+00 72.0361E400 . z 1.8499E400 - .- 2.0100E+00 . -~2.130TE+00
GAMF 79.3740E-01" - 8,6219€-01 ° .  8,5777E-01 GAME . .1.1385€¢00 8.5595€~-01 - 8.50356-01
U UI1.ST91ESO1’ . T 3.9477E€¢00 | 3.7266E+00 v © 1.6921E401 + - 4.0081€+00 '3.7601E+00
SPECIES ~ MOLE FRACTIONS =--—--=—ew-- SPECIES ——=—-=——===m MOLE -FRACTIONS —==——-eema——

E- 5.3228E-07 4.21€0E-02 . 9.1457€-02 £- 3,2203E-04 . 7.9653E-02 1.3180E-01
H - % 18.9634E-01 | 8.37S3E-01 . 7.433E-01 “ J.1791€-01 - . T.66C2E-01 6.659%E-01
He-.  "u v 5,3163E-07 1 4.2158E-02 S.1451E-02 - H 3,2201E-04 7.9650E-02 1.31796-01
H2 - :-2,0886E~02 6.5355E-05 3,8507E-05 . h2 3.64526-06 . 3.1110€-05 2.1946E-05
M- S . -4,1536E-10  B.723€E-06 | 1.7152E-05 H- 5.7800E-08 1.0755€~05 1.6829€~05
H2¢ % 1.2716E-09 . '1.00£86-05 . 2.1209€-05 H2e 1.8876E-08 - 1.2874€-05 - 2.1518E-05
HE © ¢ T 8.2774E-02  ° ' T.7669E-02 7.3668€-02 HE 8.1085€-02 ‘T.4625E-02 - 7.0393E~02
WEE  © . 3.26706-2C 2.06S7E-07. 2.1509€E-06 HE+ 2.8779E-13 1.0415E-06 5.3760E-06

HE++ - © 9e1612E~T4 ' - 2.4862E-27 = -, 5.3368E-23 HE++ -l.1478E~-48 2.6400E~-24 1.3075€E-21
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TABLE I. - Continued

2
Py " 50N/ m
Pl = 5.0CE+01 N/SQ-M, US1 = 2.40E¢04 M/SEC" Pl = 5,00E+0L N/SQ-My _ US1 = 2.60E+04 M/SEC
XH2 = .85 XHE = .15 . XHZ2 = .85 XHE = .15 .
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 4.8300E+02 3.9107E+03 .5.8888E4+03 4 5.6275E4¢02° . 4.3446E+03 6.38186403
T . 2.54T4E+01 4,2582€+01 4.7000E+01 T . 3.1095€+01 4.5409E+01 “4.95T1E+0]
R]RHO 1.0223E+01 4.47C8E+0L 5.7440€+01 KHO 9.5884E+00 “.4401E0QL ‘5.6068E+01
] 8.1898E+01 - 1.4488E+02 1. 77T10E+02 ~ Ho 9.5821E+01 1.6915E+02 2.06444E+02 >
A 7.0363£400 "8.6266E400 "9.3277€4+00 A . 1.2602E+00 9.1011€¢00 9.8280E+00
S 1.8588E+00 - - 1.9367E+00 1.9994E+00 S 1.9146€+00 2.0035E+00 '2.0701E+00
3 1.85475+00 2.0541E+4C0 2.1813E+00 Z 1.8875€+00 T 2.1548E400 - 2.2962E+00
GAME 1.04T9E+00 © 8.S077£-01 - 8,486TE-01 GAME. 8.9810E-01 8.4652E-01 8.4859E-01
u 1.74T0E+OL - 3.999CE+0D0 3.,7783E+00 v 1.8800E+01 4.0641E+00 3.8742€+00
SPECIES  =mwmmc=—woma= MOLE FRACTIONS ~mo—==—cm—-= SPECIES  —=-mwmwe———n MOLE FRACTIONS =wweme——em——
€~ 2.6343E-03 1 9.9416E-02 1.5192E-01 E- 1.98736-02 1.4149E~-01 1.9434E-01 -
L] 9.1376E-01 v 7.2810€-01 6.2736E-01 H 8.8075E-01 6.4737E~-01 5.4596E~01 -
He 2.6342E-03 9.9412E-02 . 1.5190€-01 He 1.9873€6~-02 l.4148€E-01 1.9432€~01
H2 9.T477€~-05 2.3851E-05 1.7109E-05 H2 2.7254E-C5 1.5629E~05 * le1201E~0S
b= 2.6718€-07 - L.1375€-05 - 1.6502E-05 H= . 1.1187€-06 . 1.3041€-05 1.6853E~05
H2+ 3.1480E-07 1.3855E-05' 2.1441E-05 H2+ . 1.24328-006 1.6542€E-05 2.2800E-05
HE 8.08756-02 - 7.3021E-02 6.8759E-02 HE ;- T.9472E~02 . 6.9606E-02 6.5309E-02 B
HE ¢ 5.3101E-11 1.8519E-06 7.91 CBE-06 HEe® 8.3382E-09 : 5.2624E-06 - " le.7678E-05
HE++ 1.7542E-40 N 2.0688E-23 5.0765€-21 HE++ - l.7649€E-32 9.4495E-22 9.563TE-20
Pl = 5,00E+01 N/SQ-M, USL1 = 2.50E¢04 M/SEC . Pl = 5.00E+01 N/SQ-~M, US1 = 2.T70E+04 M/SEC -
XH2 = .85 XHE = .15 XH2 = .85 XHE = .15
MOV ING SHOUK STANDING SHOCK REFLECTED SHOCK s MOVING SHOCK STANDING SHOCK REFLECTED SHOCK e
P 5421 39E+02 4.0601E+03 6.028TE403 ° [ 6,0709E+02 4, T341E+0) . 6.B944E+03 -
T 2.8673E+0L 4.3983E401 © 4.8228E+01 T 3.2960E+01 4.6864E401 5.1005€+01 iy
RHu 9. 7388E+00 4. 3902€E+01 5.5889E+01 RHO 9.6306E+00 4.5694E+01 . 5.7282€+01 By
h 8.8T0QE+OL 1.5653€402 1.S019E+02 H 1.0326E+02 1.8260E902 2.1983E+02 i
A 7.1382E+00 8.8551E+00 9.5652E +00 A T.4099E+00 9.3634E400 1.0113€+01
S 1.8874E+00 L.9707E+00 2.0352E+00 S 1.9403€+00 2.0360E+00 2.1064T7€+00
2 1.86T2E+00 - 2.1027E+00 2.2367€400 4 1.9126E+00 2.2108€+00 © - 243598E¢00
GAME 9.5177£-01 8.4T87E-01 - 8.4818E-01 ° GAME - 8.7102g-01 8.4623E-01 8.49T2E-01
u 1.8113€+01 © 4.0216€+00 3.8174E+00 U . 1.9533€E+01 4.1224E+00 © 3.9441E+00
SPECIES  =~—————=———- MOLE FRACTIONS ==——=w——=-= SPECIES = =-—m—=cw—mee MOLE FRACTIONS ———-ce—eem
E- 9.2382E-02 1.202CE-01 1.7291€-01 E- 3.2736E-02 1.6321€-01 2.1606E~01
H 9.0114E-01 6.8822E-01 5.8709E-01 H . 8.5608E-01 6.0569€E-01 5.0430E-01
He 9.2381E-03 1.2020E-01 1.7289E-01 He . 3.2736E-02 1.6320€-01 2.1603E-01
H2 4.4469E~05 1.9056€-05 1.3733E-0S H2 1.9569E-05 1.2982¢6-05 . 9.1795€E-06
H- 6.5335€-07 1.2177€-05 1.6597E-05 h= 1.5845E-06 1.3886E-05 1.7106E~-05
H2+ T.3402E-07 1.5128€-05 2.1980€E~-05 H2+ 1.7642E-06 -1.8005€6~-05 2.3685€~-0%
HE 8.0336E-02 7.1335€-02 6.T7053E-02 ht 7.8428E-02 6.T7842€-02 6.3539E-02
HE + 1.2073E-09 3.1801E-0C6 1.1818E-05 HE+ - 3.0213€-08 8.46C5E-006 2.6369E-05
HE++ 1.5387E-35 1.4765€-22 2.1780€-20 HE ¢+ 1.8994E-30 5.4948E-21" 4.1911€-19
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PL = 5. 005001 N/sa-n. usl' = 2, BOES0S, u/ssc
XHZ = .85 - ,an = .15
MOVING SHOCK S‘ANDING snocx asruecrso SHOCK

P 6.5390€+02 . 5.1916E403 - 7.5039E¢03
T T 3.4527E¢01 © 0 #.B313E401 " - 5,26B6E+01
RHO . 9.T53TE+00 .. . 4.7352E¢0L | *5,8915€ 401
H - T 111916402 | ' 1.968CE02° " - © 243613E402
A’ T.5746E+00 9.6349E+00 - 1. 0413E401.
H 1.9659E+00 2.0684E+00 2.1397E+00
L 1.9417E¢00 2. 2694E¥0D 2.426TE+00
GAME 8.5580E~01 §.4669E~01 - 8.5139E-01
v 2.0290€+01 4.1845€¢00 4.0226E+00
SPECIES  —————==———— MOLE FRACTIONS —=—r——=—>==
E- 4. TLG0E=D2 1.8482E-01 2.3768E-01
3 8.2825€-21 5.6422E-01 4.6283E-01
He 4.T239E-02 1.848CE-0L 2.3763€-01
H2 L.5115€-05 $.0843E-05 - 7.4939E-08
H- 2.0380E-06 1.4602E-05 1.7195E~05
H2e 2.2849E-06 1.9364€-05 2.4392€E-05
HE 7.T252€-02 6.60856-02 6.1773IE-02
HE+ 7.9710E-08 1.3157€-0% 3.8929E-05
HE+e 6.5665€~29 2.8451€~20 1.7766E-18

PL = 5.00E¢01 N/SU-M, uUsl = 2,90€+04 M/SEC

XHZ2 = .85 XHE = .

MOVING SHUCK STANDING SHCCK REFLECTED SHOCK

(4 7.026CE+02 5.6963E+03 8.1831€+03
T 3.5885E+01 4. 9763E+Q) 5.3994€ ¢01
RHC 9.9233E+00 - 4,9102E401 6.0719E¢01
H 1.1905€¢ 32 2.115%5€402 2.5314E402
A 7.7442€+00 9.916T€+00 1.C725€+01
s 1.9915€£¢00 2.1015€+00 2.1748£400
z 1.9736E+ 00 2.3312€+00. - 2.496 05400
GAME - H.ebT4E-OL 8.4772€6-C1 8.5355E-01
U - 2.1052€¢31 4.2557€+00 4.1087E+00
SPECIES  —===e==~—==~ MOLE FRACTIONS ~===w-=—n--=-

[ 6426556~02 2.0644E-01 2.5886€-01
H 71,986 TE-01 §,2276€~01 4.2223€-01
He ©4,2655€~02 2.0641€-01 2.5878E-01
H2 1.2207E~05 9.02016-06 6.075TE-Q6
r- 2.4632E~26 1.511¢€-05 1. 7060E-05
r2¢ 2.787LE=-98 -2.0512€-05 ‘2.4812E-05
WE 1.63026~02 - 6.43256-02 '640040E-02
HE+ -1.7185E~07 1,991C¢-0S . 5.67238=35
HE®+ 1.35276=19 ‘T.1541E-18 -

“1.0031€-27

TABLE I,

- Continued - o .

5,0759E~25

USl = 3,.C0E+04 M/SEC

STANDING SHOCK REFLECTED SHOCK

2
P " SON/ m .
P1. = 5.00E+01 N/so-u.
xnz = .es . XHE » .15
MOV ING SHOCK
P .- 71.5328E+0Z. 6.2461E+03
T, .. 3.7101€v01 5.1181€+401
RHO | .1+ 0112E+01 . 5.0986E+01 .
H 1. 2738E+02, 2.2690E402
A 7.9160€+00 1.0200€+01
s’ _ 2.01T2E+00 2.1338€400 |
Iy 2.0079E+00 2.3936E+00.
GAME . .8.4117€-01 8.4920E-01
7} 2.1820£+01 4.3331E+00 .
SPECIES  =—==cm——em- <~ MOLE FRACTIONS ~
€- 7.864TE-02 ‘242712€-01
w T.6799E-01 4+.8308E-01
“He .- . T.8646E-02 2.2705€-01 ~
H2 1.0127€-25 7.5239E-06
H- 2.8559E=06 1.54386-05""
H2¥ ‘3,264 8E-06 ©2.14376-05
HE 7.4T05E-02 6.2625E-02
HE+ 3,2306E-07 ‘2.9366E~05
HE¢s 1.14118-26 5. 7054E-19
Pl = 5,00E+01 N/SQ-My U3l
XH2 = .45 XHE = .15
. MOVING SHOCK STANDING SHCCK
[ 8.6072€6+02 T.4749E403
T 3.9253E+¢01 5.4076E+01 .
RM-) 1.0531E+0L . 5.4T15E¢01
H . 1.4490E+02 2.5942€¢02
A - B.2631E+00 1.0798€+01
H 2.0690E+00 2.20CSE+0C
Iy 2.0823E+07 . 2.5264E400
GAME B43536€-01 3.5340€-01
v 2.33785¢01 4450556400
SPECIES  =~-—-- ————n MOLE FRACTIONS --—
E- - 1,1155€-01 2.67156-01
W . 1.04858-01 4.0515€-01
e T 1411558-01 2.6168E-01
h2 - L T.29618-0¢ S.0TS1E~06
A 3,5338E-0¢ .1.535SE-05
O 4,1299E-06 2,2421€-05
HE 1.2037€-02 5.9313€-02
HE ¢ 9.0782E=07 - 6.1142€~05
HE+e 8.7178F-18

8.9270E+03

... 5.5540E¢01

:642598E401
2.7089% 02
1.1050€ +01
242103E+00
2.567TE+00
8.5618E-01
4. 201 9 +00

2.7954€-01
3.8255€-01
2.7945€-01
4.8699E-06
1.6681€E-05
2.4894E-05
5.8336E-02
8.1954E-05
2.7944E-17

= 3,20E+C4 M/SEC

REFLECTED SHOCK
- 1.0600E+04

5.8793E¢01
6.6334E+01
3.0871€¢02
1.1743E+01
2.2826€ +00
2.7179E+00
8.6305€-01
4.4106E+00

3.1935€E-01
3.0624E-01
3.1918E-01
2.9753€E-Co
1.5172€-05
2.3911E-05
5+5020E-02
1.6942E-04
3.9939E-16



Pl = 5.

SPECIES
€=

He
H2
-
H2+

HE+
HE++

1.8336E+02 |
T 8.9TLE40D |

N7 Su-M;

.85

2.4939E+01

1.0624E-23

.35

. 1.0973E+03
*4,2940E+01,
+1358E+01

©2.1760E+00
["2.2501E+00
8.3313E-01
2.650CE+0L

1.7781E- 01
5.7771£-01
1.7780€-01;
4.0528E-06 -
4.4106E-06
5.4001E-06
6.6661E-02:
4.1403E-06
l.4174E-22

L Ie

XHF = 4195

e NS

“US1 = 3.4DE+04 H/SEC R

SEZEE

SYANDING SHOCK REFLEC‘ED SHOCK

00E+01 N/SU-M,

¢ g.5921€-01

8.8448E037
5. 7046E401 -
5.8161E+01

«941CE¥02°
.1431E40L°
+2683E400°
+6658E400

4,7031E+00

W

MOLE

“r‘ e

5. 614€E-02 7
" 1.22186-04

1.11¢€8€-16

FRACTIONS, ==7=m=======

1.2484E +04
< '6.2348E¥01
6.9646E+01
"3.4942€ +02
1. 2507E+01
-12.3562E400
24874 400
"84 7264E-01
4.6538E400

21 T

P

3.5652E~01
2.3511€6-01
3.5616E~01
1.6530€-06

2.1310€~05

5.1823E-02
3.5340E-06
5.6406E-15

B
Yt
i

¢

[

“Us1l = 3.¢0€E+04 H/SEC

XHE -

SRR

3.308SE+02
- 5 102110E+01,
2./3370E+00 ]
,z.eloasooo

15

L0340E+04.
.0182€+01
+1132€+01

8.67018-01
4.9301E+00

R

N 41165-01'1
2.6332E%01 .

3.4151E-01

1.9634€-06
1.26¢0E-05,

2.0422E-05

.5,3131€-02

2,4130E-04
1.3180€-15

RN

LECTED ShaCK
1.«510500«
6e6424E401
7 2245 +01
3.$3196+02
"1.3371€+01
2.4309€+00
L '3.0362E+00

" BoB644E-01
4.9433E+00

3.9071€-01

st UL s

TABLE 1.

1.6994E-01

3.8993E-01
-1.9329€-07
9.6310E-06
1.7230€-05
4.8629E-02
1.7422E-04
8.9791E-14

- Continued

B ty
MOVING SHOCK:;
. 1422035403 <»
.4.4626E001 ;.
L Lal732€6010 ..
'2.0428E+02
+3375E+00 :
«2312€¢00

GAME B.3417E-01

1} 2.8054E+01

2.1015€-01 -
5.1566E-CL
2.1014E~01:
3.0255E~06.
4,6008E~06
5.7690E~06
$ 8.4035€~02;

 1.6583E-06
1.3871E~21

PL = 5.00E¢01 N/Sy-M,
XH2 = .85

B 3608E- 01
U 2.9611€E+01"
SPECIES,.  ===-—- o ———
R SR ! .
E- 7 . 2.41576-01
H oo 4+5537E-01
Me ¢ - 2.4155E-01
HZ - 2.23256~06
H- 1 4.628TE-006"
H2 ¢+ 5.9474E=-06 -
HE 6.1482E-02
HE+ 1.3427€-05
hE++ 1.11026~-20

© ot da AN A

15

2.80E+C4 M/SEC

vl .
TANU]NG SKFOCK ~ REFLECTED SHOCK

" 1= 1941E+4C6. :

B 6-36115’01-,”

L .643460E401,
3.6973E¢02
;13 2851E401. .
2.4062E400
 2.9581E+00, .
8. 7764E-01
5. 1942€+00

. 1.06¢1E-06

. 9.0223€~02
4. 8452E~04
1.5814E-14

&

US1 = 4.00E+04 M/SEC

X4E = .15
P

TANDING SHOCK:
~1e3626E004 -

- 6.4970B+0L
4.1055E+Q2
. 1.3682E+01.
.. 2. 4TS4E+Q0 -
3.1057€400
8.9250€-01
5.5084E+00

_MOLE FRACTIONS

4.0433E-01-

1.4405€~01 .

. 4.0330e-01
- 5.0058E-07"
T.4916E~06

1.02476-03
2.1494E-13

HOLE FRACTIONS :

3.74636-01 0
2.,0051€-01 - .
.7 3.74136-01 ;

1.0250E-05 & -
1.7508€-05 .

| 6.7532E401 . .

. 1+3643E-05- .-
4. T2T4E~02. _

. 1.6861E +0%
1.1388E+01
+2898E+01
_4<403TE+02
1.4381E+01
'2.5057E+00
- 3.1961E+00
9.0644E-01
5.3036E+00

4.2118E-01
1.1255€-01
4.1932E-01
3.0536E-07
6.2944E-06
1.2186E-05
4.50 TLE-Q2
1.8616€-03
1.8734E-12

(REFLECTED SHOCK

 1.9356E 404
7. 8004E+01
©7.4092E+01
4<9129E+02
"1.5600€ +01
. [2.5822E+00
"3.3491E #00
$.3159€-01
5,7527E+00

4.4T762€E~01
6.5119€-02
4+4246E-01
8.2215€-08
3.2963E-06
7.0243€-06
3.9625€-02
5.1630£-03
6.4707E~-11

55



Pl = 5.,00E¢01 NISQ-H:

XHZ = - .85

_ TABLE 1.

uUsl = 4, 205006 M/SEC

XHE = .15

HdVlNG SHOCK © STANDING SHOCK REFLECTED SHOCK

- Continued

B

pl-S()NIm2

Pl =5, Q0E+01 NISH. "
5 .

XH2 =

.

XHE =
.‘-

ust = 4:60€+04 W/SEC

- MOVING SNOCK S'ANDING SHOCK REFLECTED smcx

56

2. 9dB4E-1G .

3.8802¢-08"

P . *,' 1.5050E+03 1.53686E¢04 2.205TE+04- (4 1.8107E¢03 1.8878E+04 2, 8170E+04
T ot 4.T7899E+0L 7.2258€+01 * 846428E+01 T L7 5.1252E¢01. - 8.5333E601° - 1.1377E 02,
RHO 11.2366E¢01° 6.548CE+01 T.3411E+01L, RHO- - " 1,2820E+01. T 6.3534E¢01° ' 6.TITTESOL
Mo« 2.4951E+02 . 4.5324E¢02 5.4634E402 Ho T 2.9924E402 0 T 5,4386E402. - '’ 6.7283E402
A, 727 .1.0103E+01 1.4635E¢01 1.6901E+0Y A" " .1.0935E+01 1.6800E¢01 '~ 2.1311€+01
'Y - 2.3452E+400 2.5438E+00 - 20654 5E+00 S- 2.4631E+00 2.6744€400 _ . 2.7966E+00
I -+ 2.5408E+00 3,2475E400 3.4765€¢00 ot 2.7559E+00 3.4821E400 - . 3.6531E+00
GAME+ - ' ' 8438 T4E-01' 9.1275€-01 - 9.5063E-01 GAME B8.4654E-01 9. 4984E-01" " 1.092TE+00
v - 3.1159E+01- 5.8915E+00 6.,3077E+00 v 3,4233E401 8 9uzsooo ' 1,957 ¢00’
SPECIES  =——=—=-=——— MOLE FRACTIONS ==——————w=—= SPECIES  —~=——===w=ee MOLE FRACTIONS —- -
[ 2.7188E-01. 4.3035€-01 - 4,6T786E-01 ° E- ' 3,2871E-01 4.6871€-01 "~ ‘4.9358€-01
H 3.9721E-01 9.5462E~02 3.4699€-02 H 2.8821€-01 3.2861E-02 8.2006€-03
He T .1 2.T186E-01 4.2759E-01 4.5429E-01 He 3.2865E-01 4.5533E-01 T4.57156-01
H2 T. Le615TE-06 1.9064E-07 1.6991E-08 H2- - . 7.7195€-07 1+3844E-08 - 2. T896E-10"
He : 4.5031E<06 . 4&,TISTE~06" 1.4535€-06 H- _-3.B4TTE-O8 1.23686-06"" ", - - 1.7377E-07
H2e -7 5.9331E-06 9.3660E-06 3.4318E-06 _ H2¢ 5.3488E-06 *2.8792€-06. ' " 4.7540E-07
HE’ . 5.9014E-02 4.3827€-02 2.9587€E-02- " HE 5.4367€-02 2.9697E-02 ' 4.6341E-03
HE® ' 2.2751€-05 - - 2.3523E-03° . 1.3560E-02 HEe - 642545605 1.3381E-02 - ' . 3,6423E-02
HEs+ T.7619€-20 - 3.7360€-12 2.5534€-09 HE®¢ . - 3.0806E-18 2.0831€-09 . 3.514E-06
ot ® ; N - K >. -
2 t .
Pl = 5.,00E+0L N/SQ~M, USL = 4.40E+04 M/SEC PL = 5.00£401 N/Su-My US1 = 4.80E+04 HISEC

XH2Z = .85 XHE = .15 XH2 = .85 . .. XHE. = .l

MOVING SHOCK STANDING SHOCK - REFLECTED SHOCK MGVING SHOCK SIANDING SHOCK REFLECTED SHOCK
1.6545E+03 1. 70124 E¢04 2.4972E +04 P 1.9734E+03 - 2.0601E404 - 3.1T7TE+04
4,9549E+01 - T.816EE+01 *9.7340E+01. 1 S.3050E+0l - 9.3754E+01 . 1.3829E 402
1.2617E+0L 6.4907E+0L1 " - . T.16226401 RHO © 1.2969E+01 "6.1558E¢01 | ' 6.2613E401-
2.7381E£4+02 . . 4. 9TTOE+02 - * 6e0612E402 - H 3.2578E¢02 5.9163€402." - 7.5018£¢02

. 1.0509E+01 1.5701E+0L,- -, .1.8601E+01 A 1. 13B7E401 1.8097E+01 ~ -  2.4159€+01 "

. 2.4037E+00 2.6104E400 2.7269€+00 S 2.5232€+00 2.73%3€+000 ' 2.8628E¢00
2.6465E+00 . 3,3751€+00 3,581 9E+00 z ' 2.8683E¢00 3.5695€+00° 3,681 86400
8,4218E201 . 9.3444E-01" . - 9,92326-01 GAME , 8.5210€-31 - 9. T865E-01  ° | 1.1464E¢00°

. 3.2700€+01 6..3634E+00 + 609990E +00. u © 3.5756E¢01 7.5389E400 | ' 9.3920E+00";

H N . . by
= MOLE FRACTIONS «====—eowwae SPECIES —==~w~-cwe=c MOLE FRACTIONS ====emecaeeas
3.0097€-01 - 4.5188E-01 4.8352€-01 [ 3.55026-01 -°  %.8172E-01 4.9753E-01
3.4142€E-01 5.76C1E-02 | 1.7672€-02 H 2.3775€-01 . 1.8678€-02 3.8068E-03

- 3.,0093E-01 ° 4.46CTE-01" © 445693E-01- He 13.5492e-01 4.57506-01 4.5792€-01
(1.1378E-06 ' . 5.6422E-08 v« 2. TTS5E-09 n2 %.9822E-07 3.1043E-09 2.0019E-11
[4423T1E-06 . . 2.5829E-06 5.5922€-07 M= LT - 3.3562€~06 5.5803€-07 ° 5.7708€~08

5.7302E-96 -. 5.5155€E-06 1,4518E~06~ K2+ 4.8051E-06 1.4063E-06 1.3084E~07

S.6641E-02- ° 3,8634€-02 1.5282€-02 HE' - - © 5.2191€~02 1.7887€-02 1.2818€-03

+347824E-05 5.805CE~-03 2.6554E-02 hEe © 1.,0430E-04 2. 4136E-02 3.9315€~02",
8.66C8E~11 . 8.8223E-08" HE++ . -1.9088E-17

1.4402E-04



.: e L
s D L Te

TABLE I. -Continued

TR S SR I S S cwo et tela f RIS PR S
N . B LIPS £} e
00E+01 N/SQ-M, USL = 5.40€¢04 MISEC

5 XHE = ,15

Pl = 5.005+01 N/SQ'Hv
XH2 = .85

-

. PRI R "
MOVING SHOCK - STANDING ShOCK. .REFLECTED SHOCK
2.4979E403 . " ... 2.4639E+04- * 441679E ¢04
. 5,9T73E+01" 2. 0064E402:
L. zoanooz\\ 1 5452536401,
L1206E¢02.
3025E+01 .

EFLECTED SHOCK
3 537 7€ #04:
. 1a6388E+02
1.5 8391F +01Y.
B.2934E402-
2+ 5693F+01:.

1 2. 38656401 - - 2. T446EHOL,

2.518% +00, .23 TOS2E+00. 2.8925E400 -- . - 3,0075E+00..

3.69T0E +00. 3.2126€400.0 I+ '3.684CE+00, - 3.7595€+00
“1.0466E400 1.0896E +00 8,8351E-01 1.1475E+00 9.9859€~01
4.0236E+01 1.0521€+01 1.2347€+01

8 3520€+00 1. 07015001

LR TR RPN . G T T LR e s e s PRSI

LE FRACTY IONS, 'MOLE FRACTIUNS —————

T A,H

9960E-01 ; e.91826501 " 5.0791£-01,

‘e

© Tl 0330E-02 ,3 2.24B6E-03; . .3.2919€-03; 1<3717€-03:
:4. 57495—01 ; 445758E~-C1.: 1 %e2353E=-01, -, 4.5817E=01. . . 4.S082E-01,
2.6616E-12"; . 27.8316E£=08- ;. ._1 3709E=11. v .. 3.5236E-13.
. 3,1764E-08. . “1.5553E=06 4. 0458E~08 . 2.0703E-08
P . +4+8804€6-08 . 12+4B899E<06:¢ '9.5836E+08 . 1.8312€-08.
. 5.0108E2025r vy . 1o 8612E 03 G w2 529554E-04 - L 4e60756=02.. , ¢ 1.1T32E-03-- .- - - 2.0517€-04
“1.7831E-04 3.3416E-02 3.7934E-02 6.1589E-04 3.9427€-02 2.2290€-02
1.2570€-16 6.3517E-07 2.0432E~03 8.6830E-15 1.1663E-0¢4 1.7404E-02

ke - “ wdeogl .

RTINS i

REZ XTI {e

g, ow
Pl = 5.00E¢J1 N/SQ-M,
XH2 = .85

uu ‘ B

‘US1 = 5,60E+04 H/SEC
15

, HOVING snocx - REFLECTED SHOCK

2 31 145003 2 ] 34 8720€404% 1.2 6832E ¢ 03 Y 205484E+04 v 4433 TE ¢04°
S 71975'01 X l 1866E002 e 1.8418E402. 642965E¢015 1. 51515002’ T 24176264027
: 5.4144E001 4154 6450E+0L 1.2830E+01 £ *4,554TE+0] : 543683E+01"

9,abzleooz 404300E402' - . T.9110E+02 «0576E+03

) 1.3750€¢01" "245061E401 - 24 9086E+01°

. :2.7651€+00:" 2.9364E+00° «0485E%00°

‘3l J0985E+00-. . 3 12405000 3.3216E+00* v 13,6929E400- - ' 3.7952E400"

8,6932E-01 “1V1212€400 1.0150E¢00 9.0398E-01 1.1225E+00 1.0243E+00

3.8762E+01 9.3607€+00 1.1685E+01 4.16TBE+OL 1.1726E401 1.3041E +01
———— SPEGIES- . »--—-----——--HOLE FRACTIONS “oiosmome—e

L 440293€-01.0 . . 4.9578€01 5.0322€-01:"  4.%304E<OL - 4.9903E-01. “ 5.1254€-01
©1.4604E~01" . "5.6137€-03 1.66T7€-03 . ©7.00926-02" .. - 2.1481E~03° * . 1.1412E-03"
©,0261E-01. -  4.5772E-01  4.5483€-01 4¢61TLE=OL . . 4.5820E<01 ° +-.4.46T9E-01"
L.6440ESDT . .-, T8.5434E-11 7.91236-13 .+ 3.0426E~08" " .2.859TE-12- -~ .° 1.6638€-13"

T 241745E-06-; 8.8473E-08 : 2.4241E-08 . 9.8345E-07 ..~ : 2.3314E-08': 1.7640€-08"
.3.335385067 . 2.39026~01.. 2.T099€~08 ~1+6588E-06 ~ * " .. 4,3559E-08" 1.2675-08"
4.80926-02" ‘. 2.8273E-03 .., 13.5250E-04 : L 423B27E=02 * . L6.2692E-04 1 - - 1,0098E=04"

T 3.1915€-04. ' . 3.8045E-02 3.1463E-02 1.33176-03 3.9147E-02 1.3098€-02
1.13526~13 8.4473E-04 2.6325€-02

9.3709E~-16 1.0059€-05 8.4635€-03

57



TABLE. I. -Continued

2
Py" 50N/ m
Pl = S.00E+01 N/SU=-M, US) = 5.8DE+04 M/SEC Pl = S,00E+01 N/SQ-M, US1l = 6.20E+04 N/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = L15
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SKHOCK REFLECTED SHOCK

P 2,8723E+03 2.6L68E+04 6.66628002 P 3,2636E+03 2. T546E+04 5.08L9E +04

T 6. TOB6E+OL 1.6693E402 2.3869E¢02 T 77794 E+01 1.9266E+02 2.944 56402

RHO 1,2523E+01 4.2302E401 5.1131E601 RHO 1.1764E401 3.8059E+01 4.4893E+01

" 4. TS00E +02 8.4348E402 1.1402E+03 H 5.621T7E+02 9.5502€402 1.3216€+03

A 1.4592€E401 2.5585E401 3. 141 TE 401 A 1.6194E¢01 2.6795£401 3.62106+01

s 2.8235E+00 2.9772E400 3.0911E+00 s 2.9325€400 3.0565E400 3.1713E+00
.z 3, 4190E+ 00 3,7058E+00 3.8234E400 14 3.5661E+00 3. 756 TE+ 00 3. 8444E400

GAME 9,.2834E-01 1.0582E+00 1.0815€+00 GAME 9.4530E-01 9.9199E~01 1.1583E+00

U 4.3077E+01 1.274%E401 1.3942E+401 v 4.5790€+01 1.4126E+01 1.6223E4+01

SPECIES e~ MOLE FRACTIONS —=wem————eic SPECIES ——e—=———=- MOLE FRACTIONS - -

E- 4.5891€-01 S.0078E~01 .1 - E- 4,812 3€E~01 S.0754E-01 5.18796-01
H 4.1600E-02 1.5629E-03 3.1§§2§~31 H 1.2670E~02 1.0294€-03 5.5224E-04
He 4.5562E-01 4.57186~01 4.43T2E-01 He 4.64064E-01 4.5150E-01 4.4165E-01
H2 9.0253€-09 8.4852E-13 6.9952E~14 h2 5+3070E~10 1.6514E-13 1.0449E-14
foms 5,2879E-07 1.61¢67E-08 1.40%E~08 He 1.1727E-07 1.0486E-08 7.7201E-09
K2e 9.5148E-07 2.36076-08 8.23226-09" H2+ 2,431 6E-07 1.0282€-08 3.1777E-09
HE 4.0579€-02 3.9514E~04 3.7190€-05 HE 2.4875E-02 1.6257E-04 3.2338E-06
HE+ 3,2936E~03 3,6566E~02 5.9789€-03 HE+ 1.7188E-02 2.36492E-02 8.8853E-04
HE++ 2.3093E~12 3.5163E-03 3.3216E-02 HE++ 1,0975€-09 1.6274£-02 3.8126€-02

Pl = 5,00E+D1 N/S&=M: US1 = 6.COE+0& M/SEC Pl = 5.00E+01 N/SQ-M; US1 = 6.40E¢04 N/SEC

XH2 = .85 XHE = .15 XH2 = .85 XHE = ,15

MOVING SHOCK STANDING ShOCK REFLECTEU SHOCK MOVING SHOCKR STANDING SHOCK REFLECTED SHOCK

3 3.0652E+03 2.6809E+0% 4.8688E 404 3 3.4659E+03 2.8089E+04 5.2698E +04
T 7.2193£+01 1.8056E+02 2.6410E402 1 8.42645€401 2.0469E402 3.2710E+02

RHO 1.2132£+01 3.9826E¢C1 448033 +01 RHO 1.1352€+01 3.62648E¢01 «. 1880E +01

H 5,084E+02 8.9811E402 1.2279E+03 H Se T734F+02 1.0128£+03 1.4202E +03

A 1.5612E¢01 2.6035E401 3.2892E +01 A 1.7273€¢01 2.7911E+01 3.8313E+01

S 2.8796£+00 2.0174E+00 3.1317€+00 S 2.9840£¢00 3.091TE+00 3.2090E+00

z 3.4996E+00 3.7282E+00 3.8382E+00 1 3.6240E400 3.7858E+00 3. 8469E+00

GAME 9.4021E-01 1.3069E+00 1.1332€+00 ) GAME 9.7725E-01 1.0053€+00 1.1665E +00

u 4,4439E+01 1.3502E+01 1.5001E¢01 v 4.7110E+01 1.476SE401 1. 7553E ¢01

SPECIES ~==rer-=—e——— MOLE FRACTIONS ---~-=~c—o-- SPECIES e MOLE FRACTIONS ~=e———cccoomw

E~ Lo T137E-0] 5.937SE=-01 5.1800E~01 E- 4.8951E-01 S.1123£-01 5.1909E-01
K 2.2757E-Jz 1.2327€-03 T«1622E~04 H 7.0702E-03 8.7030E-04 $.2965E-08
ne 4.6301E=-01 4,54 74E-01 4.6221E~-01 “e ++6203E-01 4.4817E-01 4.4149E-01
H2 2,17226-99 3.3¢68E-13 2.7384€~14 M2 1.2452E~10 8.5528E-14 ©.2519E-15
k= 2.49445-07 1.2552E-08 1.0634E-08 H- 5.3401E-UB 8.8141E-09 545448E-09
h2+ 4.8277€E-07 1.4759E-C8 5.1460E~-09 hZe 1.19026-C7 7.33655-09 2.0225€-09
HE ’ 3.4500E-02 2.5710€-04 1.1366E~05 HE 1.3915€-92 9.3285E-05 1.0085€E-06
HE+ 8.3556E-23 1.0903E-02 2.3483E-03 hEe 2.7470E-02 1.56895€-02 3.7517€-Cé
FE+s 5.9326E-11 9.3732-03 3.67226~02 HE++ 1.5713€-08 2.3623E-02 3.8616E-02
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R A

Pl
XHZ2 =

5

NNPEITIX AT

GAME

SPECIES

£~
]

H+
H2
h=
H2+
hE
HE+
hE+s

Pl
XH2

5

]

HO

GAME

SPECIES

E-
H

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

«0CE+Ql N/SQ-M,
-85

MOV ING SHOCK
2.6691E+03
9.2323E+01
1. 0844 E+0L
6.1346E402
1.8644E+01
3.0311€400
3.6648E+09
1.0495E+00
4.8361E+0L

4.9520E~01
3.8237e-03
4.,60C4E-01
2.5026€-11
2.2139E-08
5.3726E-08
S5.T694E-03
3.5160€-02
2.0982E-07

+00E+01 N/SQ-M,y
+85

MOVING SHOCK
3.868UE+03
1.0322€+02
1.0167€+01
6.5036E+02
2.0689€E+01
3.0758E+00
3.6860E+00
1.1251€+00
4.9484E+01

==—==-==——== MOLE FRACTIONS ————

4.9810€E-01
1.9663E-03
4.5924E-01
3.8737€-12
3.0215E-09
2,1225€-08
1.8344E-03
3.8857e-02
3.2029€~006

usi
KHE

.15

STANUVING S+OCK
2.8268E404
2.1782€+02
3.4052€+01
1.0707E+03
2.940CE+01
3.1286E¢00
3.811C0E+00
1.0412E+00
1.5413E+01

MOLE FRACTIONS

5.1456E-01
7.26C2E~04
%.4535E-01
4.2721E-14
7.17S1€-09
5.11C7E~09
4.6322E-05
9.4140€-03
2.9859E~02

TABLE 1. ~Continued

6.60E+04 M/SEC

REFLECTED SHOCK
5.3754E404
3.5971E+02
3.8835E+01
1.5165E+03
4.022TE+01
3. 2446E+00
3.848CE+00
1.1691E+00
1.8723E+01

5.1923E~01
3.3924E-04
4.41456-01
1.8822E~-15
3.9696E-09
1.3341€-09
3.6291E-07
1.8466E-04
3.8796E-02

US1l = €.80E¢C4 M/SEC

vaE = W15

STANDING SHOCK
2.T791E+04
2.3265E+02
3.1199E+01
1.1270€+03
3.1139E+01
3.1666E+00
3.8288E+00
1.0886E+00
1.6082E+01

5.1682E-01
5.8798E-04
4.4342E~01
1.954¢E-14
5.496TE-09
3.371EE-09
1.9641E-05
4.9115€-03
3.4246€E-02

REFLECTED SHOCK
5.3548E+04
3.9182E+02
3.5511€+01
1.6114E¢03
4.2004E+01
3.2802E+00
3.8486E+00
1.1700E+00
1.9881€+01

5.1930€£-01
2.6900E-04
4.4145€6-01
8.7018E-16
2.7939E-09
8.9030E-10
1.4481E~-07
1.0235e-06
3.8873E~-02

P SO N/ m2

Pl
XH2

T
o

CONWVMPIX-T

nou

5.00E+01 M/SQ=-M,
«85

US1 = 7.00E+¢04 M/SEC

XHE = .15

FOVING SHOCK STANDING SHOCK REFLECTED SHOCK

4. 0699E+03
1.1567€+02
9.5257€+¢00
6.8822E+02
2.2200E+01
3.1153E+00
3.6937E+00
1.1535E+00
5.0580E+01

4.99156-01
1.1049E-03
4.,5914E-01
6.6200E-13
3.2512E-09
8.814AE-D9
56.3768E-04
3.9935€6-02
3.7233E-05

2.7140E+C4
2. 4852E+02
2.8449E401
1.1825E+03
3.2785E+01
3,2017€+00
3.8346E+C0
1.1267€+00
1.6947€+01

MOLE FRACTIONS

5.1806E-01
4, T469E-04
4.4239E-01
8,9564E-15
‘e 1348E-09
2.2221E-09
7.96$9€~06
2.4658E-03
3.65$9E-02

5.3093E+04
4.2304E402
3.2561E+01
1.7049E+03
4.3685E¢01
3,3133€+00
3.8489E+00
1.1704E+00
2.0890E+01

5.1935€-01
2.1689E~04
4.414T7E-01
4.3247E-16
1.9958E-09
6.1535€-10
6.4123E-08
6.2790E-05
3.8909€-02
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PL = 1.00E+02 N/Su-H,
XH2 = .85 *

% 20975'01
3 0557€+00 '
2 3.9585€+00
. 3.1244E+00
Y 1.T411E¢OU,
1.0556E000
O “1.0000E+00
<7 $+9208E-01

E- . _ 1.3375E-61 .
W T 1. 8285639
He ! . 5.0301E-20
H2 . 8.5000€-01

1.2147E=-69,
L 1.9121E-20
7 1.5000E-01 |

» Le3162E-T1
J.

Pl = 1.00E+02 N/SH'Nv_

XHZ = .45

i n~M0leG SHOCK

3 “ 1% 9056E+01
Dl 4. 2232E+00.
4,5127E+¢00
. 443T13E+00,
L 2403165400
) ~z 1.0850€¢00
5. . 1.0000E+00
GAME", .. 9.T731E-01
e . :  3.1423E+00
SPECIES. .
1 3.1522E-33
Ho -7 - 3.6562E-06
He - . 643410E-20
K2 .+ .. B8.5000E-01
h- -, 9.3840E~39
H2¢ . . - 6.Cl14E-21
HE . 1.5300€~01
HE® . .- 2.2259E-%6
HEes .| J.

.60

L z.kxolsooo‘jj

TABLE |, - Continued

US1l = 4.,00E+03 H/SEC

XHE = .15

. MOVING SHOCK STANDING SHOCK . REFLECTED SHOCK

245396E+01 642309E+01

. 3.6279Eooo' 5.4402E +00.
. 6.63564E+00 1.1452E401
. 3.9436E€+00 Se 7341E400"
., 1.9395E+00 2.2814E+00
1.0573E+00 1.0738E+00;
:1:0Q00E+00 1.0001€+00
'9.8273E-01 9. 5658E~01
1.4366E+00 1. 276TE+00

MOLE FRACTIONS ~r=—========

1.7693E-39 1.888lE-23
3.1037E-07. . 2.8296E~04
5.9338E-20 . © 645145E-20
8.5000€-01 . Be49T4E-01
' 2.0237€-45 6.5118€-28
1.0084E-20" - 4,2854E-21
1.5000E-01 . 1.4998€-01
1.3608E~59 - . 2.6138E-50

0. 0. .

US1l = 5.00E+03 M/SEC

XHE = .15

STANDING SHOCK REFLECTED SHOCK

5.0602E+01 | 1.1018E+02,
5.6457E¢00 | 7.3435E+00.
8.9582E+00 1.4882E+01-
--5+.97T1E+00 8,395TE+00
2.3159E+00 .. 2.5294E+00
1.0891E+00 | 1.1080E +00.
1.0003E+00 . 1.0080€+00-
9.4968E-01 8.6427€+01-
1.5797E+00 1.3714E400
—ememesocse= MOLE FRACTIONS ——===—==c——=
2,23226-21 1.1553E~15
. 5.9315E-04 1.5780E-02
6.8078E-20 " 1.1162€-15
8.4945E-01 8.3560E-01.
8.8798E-26 3.8126€-19
3.5556€-21 3.9556€-1T
. 1.4956E-01 1.4882E-01.
3.7493E-49 9.13798-39
0. 0.

=100 N/ m2

Pl = l.ggE’OZ N/SQ-N,

XHZ =

. “

. US1 = 6.00E+03 M/SEC. -
XHE = .15 -, ..

. MOVING SNOCK STANDING SHOCK REFLECYED SHOCK

8.9729€+01

}Az.blaonoo

1.1976E+01

. -B8.6003E+00

2.5308E+00
1.1210€400
*1.0100E+00

. 8.5482€E-01

1.6004E+00 .

| memw=======e- MOLE FRACTIONS

1.71326-15
1.9823E-02
1.6603E-15

. B.3166E=01

%.9651E-19
5.3442E-17

, 1.4851E-01 .

8.00596-39

o. .

1270316402
18.9315€400
{1.9265 401
T1.1426E 401
[ 2.68906400
TLe1428E400

1.036%+00
8.1788£-01
1.3471€400

2.7361E-13
6.9954E-02
. 246538E-13
T.8529E~01
.~ ..241887E-16
. BJ44IME~1S
1.4475E-01
B8.4791E-35

0.

US1 = 7.00E+03. N/SEC

XHE = .15

MOV ING SHOCK STANDING. SHOCK ﬂEFLECTED SNOCK
. 1.5192€+02

8.619CE+00

.1.6903E+01

~1e 0426E+00

.841349E-01

1.5128E+00 -

[ 2.7683E¢01

| S s, 51615000‘.

RHO . 4e962TE¢00

H.' 5.8988E¢00

A " 2.3009E+00

S . 1e1134E¢00

z 1.0003E+00

GAME 9.4912€-01 .

v. " 3.8698E+00

SPECIES

E- . 4.6TT1E-22
H 643943E-04
He 6. 115«54‘0’
H2 . 8.49641E-01
H= 1.1295E—26‘ i
H2e . 77 2,7126E-21.
HE " 1.4995E-~01..
HE+ - 7.6839E-50
HE++ J.,

Pl = 1.00E+02- N/su-u.
XH2 = .85

P 3.8252E+01
T 6.8TT6E+00

RHO 5.5299E¢00 . -
H - - 7T.7222€+00
A 2.4562E¢00.::
- J— 1.1408E+00

2 - 1.0058E¢90,
GAME : Be7214€-01

[V} %.6307E+00,
SPECIES
€~ 80334 TE-17
H o 1.1631E-02
He . Be1185€-17
H2 843924E-01 -
h- © Te4592E-21 .
H2e 2.2390E-18.
HE & . 1.4913€-01
HE¢ = 4,79336-41
HE +¢ O.

4.6166E-13

8.1692E-02-
4.4917€-13

T.7443E-01,
‘3.7741E-16

1.2865E-14 "
1.43876-01

1.8105€-33"
0. -

L1891E+01 . . .
. 2.7038E+00
. 1.1557€+00,

24 5496E +02
9.4154E+00

© 24505S5E¢01.

© 1.5036E+01
2.864TE+00
1.1814E+00
1.0808E+00
8.06406-01

. 1.3136E400:

“- MOLE FRACYIMS e

= 6.61‘9E-12
1.4961€-01
6.4272E-12

. Tell6lE~01

9.6094E-15
1.9730€-13
© 1+3878E-01
B 2182L—32
0.

| PP -




1.2278E+01 ~ *
- 2.67856+00
3 1.2001E+20 .
: 1.0530E¢00." - -
. ) 8.0545E-0L
T1.6.2853E400 -
SPECIES .
E- ~iw . 3.9763E-13}
H o .- . 1.0070E-01* -
He: < 3.900BE-13-
H2 7.5686E~01
H- 1.8661E-16
H2+ J 1.7318E-15 .
HE . 1.42456-01"
HE+ 1.40626-34
HE+¢ e

= 1.00€%02 N7SG-4,

+

.8% .

" MOV ING SHOCK

. '* - 1103E+01

T 5 ,4497E+00

7.7988E+00
16,3982E400

2.5631E+00

i’ 1.0242E+00°
~8.2249€-0L

4.72926-02,
1.8311E-14
8.0625E-01-

1.6790E-36 -
- Je

1.095402" N/SU=Ny -

«85 -

' MOVING SHOCK -

' 6.6009E+01 '

4 B.4591E+00
* T.4108€400 *~

9.8545E¢00 " " !

T 1.1693E+00

T+ 01 4563E4007

1.8709E-14 + '

4.8797E-18\
* 4,0332E-16"
1.4645€-0L

‘XHE = .15

STANDING SHOCK
2;49335.02
539 2E+00

‘z 3926E+0Y
1€}, 5856E401

" '8,0494E-01"

1.6957€-01
1.0126E-11

"' 1.5607E-1%

S 0.

T XHE = <15

SYANDING SHOCK'

,B96SE+00" *

1.04066-11

- 6.9315€=01 " °

2.9607E-13
“iv 1.37286-0L
- 2.8772€-31

"TABLE 1.

.US1 = B.00E+03 H/SEC’

REFLECTED SHOCK
3.8640E¢02
1.0226E+01
3,3136F ¢01

14941 36401

. 3.,0634E+00

"1.2248E+00

1.1402E¢00
' 8.0685E-01

"7 1.3050E+00

v

<<= MOLE' FRACTIONS —===-m-=v

©7 7.2815€6~11

 2.459%E-01
7.0867E-11
6.2250€-01

©1.7151E-13
2.1193E-12
1.31556-01
1.5234E-28
0.

ust = 9% OOE&OB'MISEC

REFLECTED SHOCK

P 3.5T45E402 * 5.70L8E¢02
i 1.0346E401 | 1.09956401
T43,2416E401 * ‘4.2772E401
©.12,0425€6401 12+ 44T9E+01
3,/1017E¢00 ~ 3,2809 +00
#1,2386E400 ° 11.2729E+00
©1.1554E+00 ! -1.2122E+00
3.0478E-01 - " B.0761E-01
1.4380E¢00 ' " 1.3176E+00
—emeeacisicen MOLE FRACT [ONS =————weeeem—
1.00€26-10 * 4.7392E-10
2.68%6E-01 - . 3,5019€-01
.9.7981E-11 4.6184E-10
6.0121€-01 §.2607E-01 -
2.4159E-13 1.5993E-12
2.8816E-12 1.3679E-11
- .1.2983E-01 1.2376€-01
1.0861E-28 1. zasoe-zo
0. o.

- Continued

S100N] m?

Pl
XH2

T.
Q.

SEN v PTR 4T
g g
m

s

H2e

HE+
HE #+

XH2 =

SPECIES

€2
"_

He

H2
He -
H2+
HE
HE*
HE ¢+

1.00E+02 N/SQ=M,
: .

MOVING SHOCK .

8.2817E+1
8.9920E+00C
8.45648E+)0

T 1e4983E+Q1

2.7985E+0)
'1.2337E400
1.0894E¢00
7.9949E-01
T.1194E¢00°

3.1253E~12
1,661 0E~01
3.0698E-12
6,9821E~01

" 241212E~15

T 5.7590E-14

[.3769E~01
2.2620E~32

0.

1.006+02 N/SQ-M,
.45

MOVING SHOCK

1.0141€+92
9. 4553E+ 00
9.4T49E+00
1. 7968E+01

1 2.9223E+00

1.2699£+00
1.1320€+00
7.9782E-01
T.9429E+00

1.4941E~11
2,33276-01
1.4689E~11
6.3422E-01
1.3286E-16
2.6508E-13
1.32506-01
5.5342E-31

USl = l. OOEOOA M/SEC

XME = .15

STANDING SHOCK
5.6908E+02
1.1099E+01
4, 1727E+01

2.5559E+01
3.3196E+00
1,286 TE+00
1,2287€420
8.0802€-01
‘Le4449E+00

--- MOLE FRACTIONS

6.1251E-10

3,72306-01 '

5.9740E-10

* 5,0562€E-01 "

2.0859E-12
1.7196€-11
1.2208€-01
1.8526E-26
0.

USL = 1.10E+04 N/SEC N

XHE = .15

REFLECTED SHOCK
8.0825E402
1.1751E+C1,
5.3088E +01,
"3.0184E +01
3 51T5E+00
1.3253E+00
1.2954E +00
8.1276E-01
1.3460£+00

" 2.2965E-09.

" 4.5614E-01
2.2622E-09

4.2807€-01,

" 1.0197£-11
6.4566E-11
1.1579€-01"
5.0818E-25
1.6941E-90

STANDING SHOCK REFLECTED SHOCK

T.9468E+02 1.1020€ +03
"1.1832E401 1.2526E+01.
5.1196E401 ° 6.3337E+01

3,1226E+01 3,6523E+01
' 3.5533E+00 3.7771E+00
" 1.3388E+00 1.3816E+00

1.3119E¢00 1.3889€+00
841337€-01 842006E-01
1.4723E+00 1.3959€+00
S —— MOLE FRACTIONS ——=-=——-"v
2.7422E-09 9.,40T1E-09"
4,7549E~01 5.6007€E-01
2.6795E-09 9.2087E-09
4.1017€-01 3.3193€-01
1.2075€-11 $.1082€-11"
T.47796-11 2.4942€-10
1.1434€-01 1.0799E-01
6.2605E-25 1.4709E-23
4,.5904E-90 5.4636E-85

J.
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XH2 = .85

A
v
[
‘

‘P
1
R
SH
“A
'S
7
GA
U

-

,hE'O:'

XH2 =

SPECIES

(X
T

X
HZ,
i
H2 ¢
HE
hE+,
HE+¢

TABLE

1
Pl = 1,00E+02 N/SQ-M, usl = 1. ZOEOOQ M/SEC
) XHE = 415
MOVING SHOCK STANDING SEOCK - REFLECVED SHOCK
1.2179E+02 1.064T7E+03 1.4533E+03
v 9.8794E+00 1.2577E+01, 1.3362E+01
1.0645E+01 . 6,0313E+01 7.28995001.
2.1233E+01 3.7427€4¢01 4.3512E+01
3.0509€E+00 '3.8063E¢00 4.068TE+00
1.3088€+00 1.3939E+00 + 1e4411E+00
1.1804E+00 1.4036E+00 . 1.4919E+00
7.9817E-01 8.2069E~01 8+3040E-01
8.7591E+00 .1.5193E+00 1.4643E+00
---------- MOLE FRACTIONS =~=wewccece-
5.44T2€E~11 1.0528E-08 3.5930E~08
3.0561E-01 5.7513€-01 6.594T7E~01
5.3606E-11" 1.0325€-08 3.5295€E~08
5.6731E-01 . "3.1803E-01 . 2.399€~01
65.,0088E~14 5.5751E~11 2.2250€~10
9.2695E~13, 2.6897E-10 845TT2E~10
1.27085~C1 1.0687E-01 1.0054E-01
9.T346E-30 1.6781E-23 3,.7457€~22
3. T 1.9036E-85 7.5¢95E~80
Pl =5 1.702+¢02 N/SQ-M, USL = 1l.30E¢Qé& M/SEC
85 XHE = 15
MUVING SHDCK STYANDING SHOCK REFLECTED SHOCK
«4395E+402 1.3774E+03 1.8633E+03
' l 02482€+01 1.3375E+01 1.4345E+01
. 141345E+0! 6. 852¢E+Q1 8.1031E+01
2.4713Ee7 4,4155E+01. 5.1189E+01
3.1854E¢00 4.0866E+20 4,4128E¢00
1.35215¢07 1l.4515E+00 L.5034€ ¢00
T 1.23435¢70 1.5029€E+Q7 1.6029% +00
. T.9972E-01 B8.3086E-0L B.46B4E-N1]
%+ 5€B3E* D0 1.5665E+00 1.5575E¢00
------------ MULE FRACTIUNS ==w-—=ccmawa
1.6972E~1C 3.7311£~08 1.4015€-017
31.7929€E-01 6.6922E~01 T.5228E-01
1.6723E~1¢C 3.66TAF~C8 1.3883E-07
4.9915€~01 2+3097E~01 145414E-01
2.2233E~-13 2.2225E~1C G.2263E-10
2el127E~-12 B8.5895E~10 2.8390£-09
1.,2155F-C1 9,98C9E~N2 S.3579E-02
Ce5682E-238 3,6118€~22 9.61656-21
0. 1.90 71E~80 5+0607E-T75

62

J. - Continued

2
=100 N/ m
Pl = 1,00E402 N/Su-My . USL = 1.40E+0& N/SEC -
XH2 = .85 XHE = .18
) MOVING SHOCK STAND[NG SHOCK REFLECYED SHOCK
- P 1.6787E+02 1.7294E+03 2.3362E+403
T 1.0671E+01 * - 1.4298€+01 1.5717E¢01
AHD 1.2168E+01 . 7.5228E+01 8.6516£+01
M. 2,8606E+01° - 5.1401Ee0L 5.96TTE+01
A T 3.3266E+400 . 4.4119E¢00 4, 88056400
S 0 1.3937E+00 1.5108E+00 1.5678+00
z. 1.2928€+00 1.6078E+00" 1. 7181€ +00
GAME . 8.0220E-01 8.4672€-01 8. 82106-01
u 1.0371€+01 1.6801E+00 1.6973€400
SPECIES  =——=—-o———-- MOLE FRACTIONS ~=~-—ewmeare
E- 4.5729€-10 . 1a3644E-07 T.3255€E=07
M 4.5294€E~01 7.56C3E-01 8.3591E~01
-He 4.5107€~10 1.3464E-07 T.2633E-07
M2 4.3103€-01 - 1.5068E~01 7.6781€~02
- H- 6.8496E-13 © 8.4893E-10 4.4642E-09
H2¢ 5.9031€-12 2,6444E-09, 1.06TTE-08
HE . 1.1603€E-01 9.3258E-02. 8.7306E-02
. HE®: . +245342E-27 T.7938€-21 5.5286E-19
. HE®e . do - . l.6370E-74. 1.5483E-68
PL = 1.00E+02 N/SQ-Ms USL = 1.50E+04 M/SEC
KH2 = L85 XHE = ,15
: MOVING SHOCK  STANDING SFOCK REFLECTED SHOCK
[ 1.9353E¢02 2.1121€+03 2,8922E+03°
T 1.1059€+0L | 1.5526E¢01 1.8611E+01
RHO © 1.2903E+01 7.9394E¢0]. 84 5455E +01
H "3.2715€+01 5.9142€E+01 6.9510E¢01
A - T 3.4T59E0Q 4.8339E+00 5.8526E +00
S - -7 1.4393E+0C 1.5704E¢00 1.6340E+00
[4 © 1.35636+00 1. 7134€420 1.8185E+00
GaMe 8.0550€-0! - 8, 7835E-01 - 1.0121E¢00C
u; : 1.1169E¢01" 1.8176E+00 1.9849E+00
SPECIES = ~v=eccc—a—ce MOLE FRACTIONS =comccciam—e
[ “1.1240E-09 - 6.1726€-07 1.1355€-05
Eoo T 5.2542E-01 8.3273€-01 9.0017€~01
Jht - R 1.1099E~39 6.1202E-07 1.1324€E-05
M2 T 3.63986-C1 7.9722€-02 1.7323€-02
L © .t ledl4lE-12 3.5712€-09 4+5348€E-08
H2e °.° 1.5967€-11 8.4150E~09 7.58 19€-08
hE t.1059E-2) 8.7545E-02 8.2485E-02
hEe - ° 1.72395-20 3.3964E-19 5.0601€-16
L. 1469€E~57

HEbe 3. 3.1450€-69



TABLE 1. - Continued

2
Py - 100 N/'m
Pl = 1.005¢02-N/Su-M» . USL = 1.60E+0C4 M/SEC Pl = 1.00Z402 N/Su-M, " UST = 1.BCE04 M/SEC
XH2 = .B% « s EOXHE = .15 XHZ = .85 XHE = .15
© T U UMLVING SAUCK : STANUDING ShOCK REFLECTED SHOCK St MOVING SHOCK STANOING SKOCK. REFLECTED SHOCK
o e dammnn e o e e il
- . W : - 2 T 1. +01, 2.7488E+0L . 3.7492E+01
RHD ' 1.3537E+0 ' 7.8623E401 - - ;.;g::ﬁ:gi RHD™ |7 1.46453E401° 7 6.,22398401,° . T+0492E+01
TR SO0 S SRR 35 SR 441044 Mo ' 4.6725€e01'  ° 8.4389Ee0 *  1.0705E+02
A T .F 3.6352E400- % 5-5;732:00_:' 1l 6977E+00 A T 3.99BTE+Q0° [ T.4456E+00. 8.0687E+00
i - i-:gigg:gg s }'gozoE¢no C Y 1T8493F +00 WS 1.s$b«evou J 7. 1.7205€+00 1. 7816E+00
: . . . X : . WA 1.5727E+00° ° | 1.4518E+00 | 1.8972E+00
GAME ' v 6.0973E-01°.» -9.7032e-01 . . ;-::Z:E:gg T.GAME  8.2319E-0l ." 1.0891E+00 9. 1530601
v L1e1960E+OL: v * © 2.0614E400 . u 1.3523E401  °  “3.1466E¢00 3.4873E+00
SPECIES  =—===m=mm=== - MOLE FRACTIONS ————-=------ SPECTES  ——mmmm—omm MOLE FRACTIONS —————meimamdt
- 2.6568E-09 T . 5,2389E-06 . B8.7465€-04 LE T 1.5324E-08 1.7054E-03 2.5039E-02
hoo 5.9593E~CL - 8.9132€-01 - 9,1589E-01 CHOL LT T.28338-C1 9.1684£-01 8.7067E-01
He Do 2.62686-09  5.22C0E-06 © 8-72422:0; He, T 1.5209€-08 1.7052E-03 2.5037E-02
w2 _2.9876E-01 . 2,8514€-02 - :'gzgzs-ge WF2u o LJTE30E-01 . T.4LSBE-Oe . 1.6402E=06
M=o 07 4.B3REIZNY T 2,2217E-08 - -22228-00 Ve LT 2,9543E-11 ' 1.7276E-06 1.3259€-05
Héf ) 3-32335-3% v ;-gfﬁ;g'gg_ . ;-lffig.gz }hgf . 1.5;;zsfxo 1.9650E-06 1.5211E-05
WE® - . £=01- . -02- . 8. - - HE . .5 - . - . -
HE+ ¢ 1.0957E-25 2~ " 6.78CSE-17 ' - - 2.5133E<ll . HE® ' 3.50125-35 7.12332-?5 I.:g:Z§Jg§
HE#+ ° - 3.5859E=91'F<.. 6,4118€-61 1.1354E-40 CHES+ 1.2303E-86 2.3€356-38 1.66156-27
Pl = 1.00E+02 N/30-M; _~US1 =*1.70E+04 W/SEC Pl = 1.00E402 N/S3~M, _USL = 1.90E+04 M/SEC
XH2 = .85 Y PTXME = .15 XH2 = .85 *TXHE = .15 o
s et . . S {
MOVING SHUCK 'STANDING SHOCK “REFLECTED SHOCK “ 7 7 MOVING SHOCK . STANDING SKOCK REFLECTED SHOCK
T FAoolEs0r - zaaroEe0r T { T3.30ebteor ¥ Tlasoseear | aaaeeect . eccroeteor
. ) . 01, - . L WS S ‘ o3 R . ¥
RHD -~ 1.4058E+01. ~ ' 7.0402E401  ° 6.9999E+01 CRHO T 1,4687E4QL i 5.8150E+01 7.20496+01
R ' 4J1T7SE401 T T.5714E+01L " 9.4883E+01 H ., ' 5,1955E+0i ' 9,3578£e01 . 1.1916€+02
“A 0% < 3.80TTEY00 | 6.7418E400 © T 7.7850£+00 A 4.2202E¢00. ' . T.TL72E+00 . 8.3602E400
s '1.5359E400 1.6790E+00 1.7449E+00 s, T 1.63TBE400° . 'L.7S61E+00 . 1.8153E+00
z 1.496BE+00 -~ 1.8433E+00 | . 1.8665E+00 z 1.6512E+00, 1.8649E+00 1.9357E +00
GAME ™ +'+ B.1534E-01 ' 1.1222E+00 9.82556-01 . GAME | 8.3555€-0i . '9.8749E-01 ' 8.8705€-01
U T T1.2745E401 "2.5466E¢00 °  "3,2012E+00 u 1.4292E¢01 ~  3,603CE+00 3.6584E+00
SPECIES  ——<=—=-=-wem MOLE FRACTIONS ————-==-===c’ SPECIES  ————=———- ~— MOLE FRACTIONS ~—==———e——’
. - . T T .
E~ . ' 6.3451E-09 . 1.2310E-04 . 9.1282€-03 LE=T 3,99496-08 8.2874E-03 4.4389E-02
H < ', 6.6380E-01 9.1462€-01 9.0106E-01 H 7.8876E-0L 9.0270E-01 =~ 8.3358E-01
He 5.2831E-G9 1.23026-04 °  9.1275E-03 He 3.9691E-08 8.2868E~03 4.4385E-02
H2 2.3598E-01 . - 3.7610E-03 3.035TE-04 CH2 . 1,2040E-01 2.8128E-04 1.1252E-04
He 1.2014E-11 . 2.5614E-07 6.5550E-06 M . 7.5234E-11 5.2119€~06 1.9506E-05
H2e 7.3943E-11 " 3,4034E-07 7.3000E-06 . h2e 3.3351E-10 5.7942E-06 2.3191E-05
HE 1.0021€-01 °  8.1376E-02 8.0366€-02 . HE, 9.0863E~02 8.0432E-02 7.7492E-02
HE+ 1.1271E-24 ' 1.7425€-13 8.4915E-09 . HE® 9.4179E-23 5.8062€-09 4.83S5E-07
HE++ 2.7252€-90 8.8054E-49 1.6284E-31 THE++ 4.9944E-83 3.4128E-32 3.8149E-25
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Pl = 1.00E402 N/SQ=My
XH2, =5

PL = 1.00E+02 N/SU-My
85 - .

s XHZ = .

CH2e

HE+
HE++

64

-85,

3.46TTE+02.

1.4683E+01
5.7460E401
4.5054E+00
1.6893E+00
1.7297€+00
8.5950E-01
1.5044E+0L

1.2692E-07
8.4373E-01
1.2634E-07

6.9549E-02.

2.1832E-10
T.9633E-10
8.6720E-02
1.5083€E-21

. 1.3654E401 .

US1 = 2.00E+04 M/SEC

XHE = .15

* MOV ING SHDCK STANDING SHOCK REFLECYED SHOCK

3.8543E+03 6.2638E403
3.6043E¢01 4.3266E +01

| 5.6699E401 | T.3162E+01
1.0342€+02 1.3141E+02
7.9324€+00 8.6465E+00
1.7891E¢00. 1.8484E+00
1. 8891E+00 1.S788E+00
9.2523€-01 8.7323E-01
3.8893E+00 3.7733E+00

---------- ~= MCLE FRACTIONS -————=—v—me—
.2.0910E-02 6.5213€~02
8.7859E-01 T.9364E-01
2.09C9E=-02 6.5206E-02
1.6917€~-04 8.4311€-05
9.T266E~06 2.4765E~05
1.1024€-05 3.0456E-05
T.94C0E-02 7.5801€-02
5.3693tE-08 1.3544E-06
+S344E-29

8.0822E-TH

_3.8132€+02
“1.64887E¢01
1.4227E+01
6.3228E+01
4.9T93E+00
L 1.7399E400
1.8005€+00
9.2500E-01
1.5759E+01

6.8718E-07
8.8919E-01
6.8553E-07
2.74965-02

9.2190E-1C

2.5694E-29

«2310€E-02
1.0627E-19
1.4048E-71

1.6238E-23

USl = 2.10E+Cé M/SEC

XHE = .15

. MOVING SHO(K STANDING SHOCK ;

REFLECTED SHOCK

. 4.1153€+03 6.6413E+03
3.8897€+01 4.5351E+01
5.5134E+01 T+2319€401
1.1365E+02 1.4370€+02 .
8.1687E+00 8.9156E+00
1.8226E+00 1.8828E +00
1.9212E+00 2.0249E+00
8.9360E-01 8.6558E-01

-4.0602E+00 3.8536E400
—weme—e———== MOLE FRACTIONS ~==c==-- -————
3.7218E-02 8.6487€-02
8.4725E-01 ° 7.5283€E-01
3.7216E~C2 8.6477€E-02
1.998CE-04 6.4991€E-05
1.3869E-05 2.86455E-C5
1.61€3€-05 3.6060E~05
7.8073€-02 T.4D74E-C2
2.4175e-C7 2.9082E~06
Fe.4432€-27 2.6073E~-22

TABLE 1. - Continued

P " lO().Nlm2

Pl-= 1,
XHZ = .

O0E+02 N/SQ-Hv
a5

Usl = 2,20E+04 M/SEC
XH

= .1

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

——eeee~—-=— MULE FRACTIONS

4.0982E¢03
4.1054E+01
$.0992E+01
1.2390€402
8.3851E+00
1.8594E+00
1.9577E+00
8.7484E-01
4.1331E+00

5.5084E-02
§.1310€-01
5.5080E-02
T.4165E-05
1.6585€-05
1.9805E-05
T.6622E-02
6.64626-07
© 9.3308E~-25

6.5120E+403
4.6883E+01
6.T048E+01
1.5538E¢02
9.1429E+00
1.9206E+00
2.0716E+00
8.6068E-01
3.8941E+00

1.0708E-01
7.1333E-01
1.0707&~01
4.9450E-05
2.9481E-05
3.8235E-05
7.2401E-02
5.04T9E-06
1.8554€-21

US1l = 2.,30E+404 M/SEC

XHE = .15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

e 4.1516E+02
T 1.7488E+01
RHO, 1.2895€+01
" 6.9222€+01
A 5.9233E+00
s . 1.7865E+00
z 1.8410E+00
GAME 1.0897E+00
v 1.6331E+01
SPECIES

E- 1.12686-05
h 9.1361€-01
He 1.1261E-05
H2 ©.,8868E-03
CH- 8,4651E-09
H2e 1.5963E-08
HE 8.16476E-02
HE+ 1.1382E-16
HE++ 1.24556-60
Pl = 1.00E¢02 N/SU-M,
XH2 = .85
P 4. 4B18E+02
T 2.1512€401
RHO . 1.1267£¢01
H L 1.56425€+01
A 6.73956+00
s 1.8259€+00
Z 1.8491€+00
GAME 1.1419E+00
v 1.6918£401
SPECIES  ==wmm—=v=-—m
. E- 2.34326-04
M 9.1770E-01
He . 2.3429E-04
K2 1.1514E-04
H- 8.3393E-08
H2e 1.13526-07
HE 3.1120€-02
HE+ 2.1880E-13
HE+s 8.1729E-49

3.9116E+02
4%.2662E+01
4.5915€+01
1.3396E+02
8.5831€+00
1.8976E+00
1.9969E+00
8.64T4E-01
4.1547E+00

6.0996E+03
4.8022E+01
5.9963E+01
1.6649E+402
9.3385E+00
1.9598E+00
2.1182E+00
8.5731€-01
3.9080E+00

MOLE FRACTIONS ~~—-——=ee=—

7.3643€-02
7.7751€~01
7.3637E-02
5.3940E-05
1.7893€-05
2.1824E-05
7.5115€-02
1.34€1E-06
1.1152E-23

1.2671€-01
6.7568E-01
1.2669E~-01
3.T486E-05
2.87T0TE-05
3.7895E-05
7.0806€-02
7.6503€-06
T.8064E-21



TABLE I.

2.6089E~-35. ;

6.5450E-22

Pl = 1.0054¢G2 N/SO-M,  USLl = 2.40E+04 M/SEC
XH2 = .85 XHE = .
[ . et a . . .
Muv ING s&ocx STANUING SHOCK REFLECTED SHOCK
P 4. 3272E+02 3.8443E+03 5.8895E +03
T 2.5626E+01 4.4132E+01 | 4.9165E+01
L "RHO S1.0164E#01 T 4,2718E+01 7’ T5.52706¢01
W 8.1889E+01° " -~ 1,4450€402, 7 1.7814E+02
CAf 7.1309€¢00° - ‘8.7903E+00- 9.5468E +00
3 1.8589E+00 ¥ - 1,9337¢400; 1.9974E+00
iy ' 1.8536E402 "2 12,03926400°° 2.1674E+00
" 'GAME 1.0T07E+QO - “8.5861€-41" 8.5531€401
rU o+ ¢ 1,T466E401 A6.1660E000 3.9286E+00
. SPECIES ‘MULE FRACTIONS ~———r=m—eee-
£~ 1.9967E-03 9.2855€~02 1.4650E~01
K “941488E-01 ~T-44066E<01 6£.3772E-0)
P 1.9966E-02 9.2848E-02 1.4648E-01
H2 - - 1.8689E04 - 4,1157E-05 2.9193E-05
- WS 3.9663E<07 1.8966€-05- 2.8100E~0S
CH24: 406575E=07 2.3611E-05"" *  3,7770E-05
© HE: 8,0924E-02 7.3555€-02" " 7 6.9197E-02
© HE+ 4a4436E-11""-F 2,4378E~06 " 1.1259E~05
HE+# 1.7589E-40 ¢ - . 9.1547€<23 ° 3.0165F-20
Pl = 1.008+02 N/SG~My US1 = 2.50E+084 M/SEC
XH2 = .85 XHE = ,1%
MOVING SHOCK STANDING SKOCK REFLECTED SHOCK
P 5.2047€+02 3.9582E403 5.9732E+403
T 2.9066E4+31 4.5635E+01 5.0455€+01
_RHO . 9.60T2E+00 <4, 1588E+01 £.3320E+401
H . 8.8671E+01 "1.5601E+02 7 1.9105€ ¢02
A . T.2669E407.. 9.0211E+00. - 9.7842E+00
S 1.8881E+00 " . i1e96T6E400 ' ..  2.0328E400
3 .« 1.,8639E+00 120856E+00" 242203E +00
".GAME "9, 74T6E-01. ..845504E=01.. © B+5454E~01
S U e 1.680B1E+01. - 4 17956400 1+ i 3.5686E +00
L ¢ S e
. SPECIES === ~==~— MOLE FRACTIONS =====—===——=
[ 7.5397€-03 1.1302e-01 1.6684E~01
Ho. . 9,6436E-0L .+, 7.0166E~01 -~ 5.9869€~01
He. 7.5395E~03 1.1301€-01 1.6682E~01
h2 3.1727E-05 3.2758€E-05 2.3435€E-05
H- 1.0187E-06, 2.0262E-05 2.8105€-05
H2¢ 1.1410€-06; 2.5T€7E-05 3.856BE~05
HE 8.,06T6E-D2 7.1917€-02 6.T542€-02
“HE+ 1.2013E~09, : 4.1955E-06 1.6644E-05
HE#+ 1.2295€~19

- Continued

Pl = 1.00E+02 N/Su-M, US) =
XH2 = L85 XHE = .15
3 e i i- L
MOV ING SHOCK STANDING
5.6150E+02 4. 2134E+02
3,1711€+01 4.T179E+01
9.4087€+00 "%, 1815E401, ¢
9.5T81E+0L -
7.3907€+00
1.9151E+00 * 2,0000E400
1.8820£+00 13586400
9.1528€-01 "¢ """ 8.5319€-01,
1.31595‘9_91‘{E e.zz«ze»oo
PRV TR 4 B N

PN T
CUSPECIES

£~
n-

= 1.

1
XH2

¢ SPECIES.’

E-

n -

He

‘H2
Pt
TH2¢

“HE Co.
"HE+
vHE®® 0 L.

:ZMOLE FRACTIONS '~

1.7042€-02 1.3286E~01
3. 861'6E01 ™ © 6.6198E-01
1.7041E-02 1.3385E-01
4.8834E=05 2.6815€=05
1.8010E-06 2.1697€-05"
2.0010E-067+ 2.8265E-05"
7.97036-02" 1.02256-02
9.29106-09- * - 6.98226~06 - -

4.3466E-32

Q0E+02 N/SQ-M,

©. 4.2737€-21

2. TOE+ Q4

usl =
XAE =

4

2.60E+04 M/SEC

SFOCK REFLECTED SHOCK

6.2868E403
. 5<189TE+0l
‘. 5.3180E+01
* 2.0524E+02

o 1.0052E+01

2.0672E 400

2.2779E+00
. 8.56T2E-01
. 4.0276E+00

1.8791E-01
5.5828€-01
1.8767€-01
1.9119€-05
2.8457€-05
3.9980E~05
6.5825E+02
2.4789E-05
5426 34E=19

M/SEC

Tm

MOVING SHOCK * STANDING SWOCK REFLECTED $HOCK

6.0538E+02
3.3796E+01
- 913996E +00

-+ 1,0321E+02"-
©7.5437€400°
1.9412E¢00 ~

1.9057€+400
8.8356E-01 '
" 1.9478E+01-

2.9256€-02

© "Beb62T4E-0L" -

2.9256E-02
3.4285€-05

2.6153€=-06"

2.921 2€-06
7.87126-02
3.6996E-08
64624 5E-30

ettt

"% . 1,8178E402

4.5659E+03
4. 8739E+01
4,2T789E+01"

+9,5379E400

‘-2.13935;00&“(
.52526-01" *
T+ %,2827E400 -

1.5505€-01
<~ 6.2123€-01
1.5%C3E~-01
2.2282€-05
2.3084€-05
3.0818E-05
6.8502€-02
1.1225€-05 -
2-615?5-20"

2.0320€E+00 "

6.7503E+03
5.3430€¢01
. 5.4009€ +01
" 2.2051E402
140364 1E ¢01
© 2.1014E+00
-243392€ +00
-+ 84 5564E~01
" 4.0982E+00

L*MOLE FRACT IONS:

2.0920E-01
5.1T44E-01
2.0915E-01
1.5693E-05
2.8803E-05
4.1500E-05
6.4087€-02

»7 3.6722E-05

2.2537€-18

‘65
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Pl = 1.00€E+02 N/SQ-NM,
XH2 = .85
MOVING SHOCK
4 6.5169E+02
T 3.5526E+01
RHO 9.4881E+00
H 1.1094E+02
A T.7121E+00
S 1.9668E+00
z A 1.9334E400
GAME 8.6592E~01
u 2.0222E+01
SPECIES
E- 4.3155E-02
H 3.3607E~-01
He¢ 4%.3154E-02
H2 2,621 3E-05
H~ 3.4066E-06
H2+ 3.8442E-06
HE T.7584E~02
HE+ 1.0239€6-07
HE ¢+ 2.7480E-28
P1 = 1.00E402 N/Su-M,
XH2 = .d
- MOV ING SHOCK
P 7.0019E+02
T 3.7023€+0]
Rho 9.6292E +00
H 1.1898E+02
A 7.8869E+00
S 1.9922E+00
14 1.9641E+00
GAME 8.5544E-01
V) 2.0980E+01
SPECIES  ===—-—m-eeene
€= 5.8108E-N2
H B.0738E-)1
[k 4 348l0T7E=22
H2 2.1042€-2%
H- 4152 BE-N6
HZ2+ 4.7439E-06
13 T.637L€=-02
HE ¢ 2.27194E~07
HE++ 5¢1166E=-27

66

usl
XHE

-15

STANDING SHCCK
©.9867€+03
5.0300€+01
4.%4145E401
1.9581€+02
9.8144E+00
2.0638€E+00
2.245B8E+00
8.5271£-01
4%,3506E+00

-------- —— MOLE FRACTICNS

1.7628E-01
5.8060€E-01
1.7625€-01
1.8624E-05
2.42 14E-05
3.3227€-05
6.6775E-02
1.7466E-05
1:2810€-19

TABLE I. -Coritinued

2.80E+04 M/SEC

REFLECTED SHOCK
7.3175E+03
5.5021E+01
5.5326E+401
2.3674E+02
1.0647E+01
2.1356E+00
2.4038E+00
8.5716E-01
4.1824E+00

2.3044E~01
4.T7670€-01
2.3037€-01
1.2859E-05
2.8923€E-05
4.2791E-05
6.2347€-02
- 543875E-05
9.3145€E-18

USl = 2.90E+04 M/SEC

XHE = .15

STANDING SHOCK REFLECTED SHOCK

5.4610E+03
5.1856E+01
4. 5695E+01
2.1050E+02
1.0100€+01
2.0957E+00
2.3047E+00
8.5351E-Cl
4.4258E+400

MULE FRACTIONS

1.9733€-01
5.4022E-01
1.9729E-01
1.56C1E-05
2.5182€-05
3.5354E-05
6.5059€-C2
2.6413E-C5
5.9546E-19

T.9627E 403
5.6655E+01
5.6879E+01
2.537TE+02
1.096TE+01
2.1701E+00
2.4710E+00
8.5920e-01
4.2728E¢00

2.5137€E-01
4.3657€E-01
2.5127€E-01
1.0474E-05
2.8707€-05
4.3650E-05
6.0626E-02
T.8154€E-05
3.6781E-17

" <100 N/ m?

PlL =1
XH2 =

HO

NWVWPIDX—D

GAME

SPECIES

E-
H
He
H2
H-
H2+
HE
HE+
HE ¢+

PL = 1
XH2 =

SPECIFS

E-
M
He
H2
M-
H2+
HE
HE ¢
HE#+

+00E+02 N/5Q-M,
+85

MOVING SHOCK
7.5092€ +02
3.8359E+01
9.8018E+00
1.2731€E+02
8.0645E+00
2.0176E+00
1.9972E+00
8.4892€-01
2.1752€+01

7.3718€E-02
T.7743£-01
T.37T17€-02
1.7404€E-05
4.844NE-06
5.6065E-06
7.5105€-02
4.4061E~07
5.T656E-26

+00E+02 N/5Q-M»
.85

MOVING SHOCK
8.5747c+02
4.0717€+01
1.0176E+01
l.4481E+02
He4236E+00
2.0688E+00
2.0694E+ 00
B.4210E-01
2.3290E+01

1.06C4E~01
7.1541€-01
1.0604E-01
1.2501€-25
6.0352€E-06
7.1769€-06
T.24836~32
1.2629E-06
2.79876-24

USl = 3,00€+04 M/SEC

XHE = .15

STANDING SKOCK REFLECTED SHOCK

5.9851€+03 8.6798E+03
5.3416E+01 5.8339E+01
4.7358E+01 5.8558E+01
2.2585E+02 2.7165€ +02
1.0394E+01 1.1302€¢01
2.1279E+00 2.2049€E+00
2.3660E+0Q0 2.5408E+00
8.5483E~01 8.6174E-01
4.5073£+00 4.3708E¢00
MOLE FRACYIONS ————-=ccc——=
2.1813E-01 2.7193E-01
5.0032€E~-01 3.9715€-01
2.1808E-01 2.7180E~-01
1.3022€~-05 8.4419€-06
2.5766E-05 2.8110€-05
3.7117€-05 4.3968E-05
6.3360£-02 5.8924€-02
3.9070E-05 1.1252E-04
2.5624E-18 l.4113€E-16
US1 = 3,20E+04 M/SEC

XHE = .15

STANDING SHOCK
T.1335€+03
5.6526E401
5.0610€+01
2.58C6EeC2
1.1002€+01
2.1928E+00
2.4935E+00
B8.587CE-01
4.6850E+00

MULE FRACTIONS

2.5813E-01
4.2360€-01
2.58C4E-01
3.9124E~06
2.5807E-05
3.91%56E-05
6.00756=-02
3.0554E-05
3.7624E-17

REFLECTED SHOCK
1.0264E+04
6.1837€+01
6.1807E+01
3.0936E +02
1.2009€ +01
2.2752€+00
2.6856E+00
8.6837E-01
4.5893E+00

3.1118€-01
3.2196E-01
3.1093€-01
5.2584€-06
2.5698E-05
4.2625E-05
5.5626E-02
2.2825€-04
1.8818€-15



XH2

SPECIES

E-
k
K+
HZ
H-
H2¢
HE
HE+
HE++

Pl
XH2

un

NWVWDP I XD =D

GAME

SPECIES

E-
H
He
H2
H-
H2+¢
HE
hEe
HE +¢

Pl = 1,00c¢02 N/SQ-M,

88

MJIVING SHUCK
S. 7189 +C2
4.2812E+01
1.0567£+401
1.6346E+02
8.7872E+00
2.1209E+20
2.1483E400
8.3953€-01
2.4848E+01

1.3889E-01
©.,5239E-01
1.3888E-01
9,2824E-06
6.9570E-06
8.5027E-06
6.9819E~02
2.9122E~00
6.1732E-23

1.00E+02 N/SQ-M,
5

TAB!

USL = 3,40E+04 M/SEC

XHE

.15

STANDING ShOCK

XHE = .15

MOVING SHOCK SYANDING SkOCK

1.0933€+03
4.4T4TE+O)
1.0942E+01
1.8325€+02
9.1568E+00
2.1740E+0G0
2.2331E+00
8.3913€-01
2.6403E+01

1.7156E-01
5.8970E-01
1.7155€-01
6.9704E-06
71.5939€E-06
9.5389E-06
6.7167E~-02
5.8835E-006
8.3658E-22

9.8424E403
6.3100E401
5.6342E+01
3.2923€+02
1.2340€+01
2.326CE+Q0
2.T685E400
8.7174E-01
5.1310E+90

REFLECTED SHOCK

8.4301E+03 1.2070€ +04
S.9T27E+Q1L 6.5664E+01
5.3705E+¢01 6.4T80E+01
2.9261E+402: 3.5020E+02
l.1647E+01 1.2788E+01
2.2588E+00 2.3470E+00
2.62B1E+CC 2.837SE+00
8.6424E-01 B.TT68E-01
4.8952E400 4.8429€+00
---------- ~= MOLE FRACTIONS —-——===m——-=
2.9612E-01 3.48076-01
3.5079E-01 2.5142E-01
2.9595E-01 3.4759E-01
5.84 TdE-06 3.0251€-06
2.4400E-05 2.1820E-05
3.9066E~05 3.8570E-C5
5.6916£-02 5.2397€-02
1.5918E-04 4.6536E-04
4.6316E-16 2.4613E-14
usl 3.60E+04 M/SEC

REFLECTED SHOCK
1.4068E+04
7.0002E +01
6.7132E4+01
3.9407€+02
1.3663€+01
2.4197€+00
2.993TE+00
8.9076E-01
5.1442E +00

MOLE FRACTIONS =-——w=—m=-m=mm

3.3180E-01
2,8248E-01
3.3148E-01
3.5960E-06
2.1629€E-05
3.6639E-05
5.3872€-02
3,0940€E-04
5.1854E-15

3.8207€-01
1.8670€-01
3.8107€-01
1.5131€-06
1.6859E-05
3.1971E-05
4.9125€E-02
9.8072€E-04
3.4632E-13

LE |. - Continued
e 100 N/ mz

XH2

SPECIES

E-

H

he
H2
-
H2+
hE
HE+
RE++

Pl
XH2

NODPIR-T

GAME

SPECIES

E-

H

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

Pl = L 0CE+02 N/SU-M,

.85

MOVING SHOCK
1.2218E+03
4.6587€+01
1.1290€+01
2.0416E+02
9.5347E400
2.228lE+00
243230E+00
4.4004E-01
2.7956E+01

2.0364E~01
5.2814E-01
2,0363E-01
5.2280€E-06
7.9454E-06
1.0258E-95
6.4560E-02
1.0914E-05
8.3088E-21

1.005+02 N/SQ-M,
5

MOVING SHOCK
1.3573€+03
4.8375E¢01
1.1605E+01
2.2621€+02
$.9232E+00
2.2834E+00
2.4178E+00
8.4190E-01
2.9505€E+01

2.3486E-01
4.6824E~01
2.3484E-01
3.8833E-06
3.0189€-006
1.0645€-05
6.2021E-02
1.9124E-05
6.6110E-20

USL = 2.80E+C4 M/SEC

XHE = .15

STANUING SHOCK
1.1356E+04
6.6T14E+0L
S.8694E+01
3.6789E+402
1.3083€+01
2.3927€+00
2.9100E+00
8.8171€-01
5.402TE+00

REFLECTED SHOCK
1.6256E+04
7.5187E+01
6.8642£+401
4.4119E+402
1.4672€+01
2.4929E+00
3.1498E+00
9.0892E-01
5.5026E+400

MOLE FRACTIONS ——-————emwe=

3.6429E-01
2,2042€-C1
3.63€8E-01
2.,0464E-06
1.7904E-05
3.2196€-05
5.0946E-02
6.,0039E-04
5.5585E-14

4.1269€-01
1.2919E-01
4.104TE-01
6.3178€-07
1.1478E-05
2.3581€-05
4.5410E-02
2.2115€E-03
5.9438€~12

USL1 = 4.Q0E+04 M/SEC

XHE = .15

STANDING ShOCK

REFLECTED SHOCK

1.2950€+04 1.8638E+04
7. 0796€401 8.17T4E+01
5.9920E+01 6.9078E+01
4.08538¢02 4.9203E¢02
1.3910E+01 1.5848E¢01
2.4598E400 2.5666E4+00
3.0528E+00 3.2995E +00
8.9524E~01 9.3088E-01
5.7210€400 5.56483E+00
MOLE FRACTIONS ==——wo——=ue=
3,9403E-01 4.3932E-01
1.6359E-01 8.1310E-02
3.9281E<01 4.3389€-01
1.0286E~06 2.0201€-07
1.3547€E-05 6.5917€E~06
2.6011E-05 1.4847E-05
4.7928E-02 4.0036€-02
1.2070€-03 5.4261E-03
6.4655€-13 1.4036E-10

67



Flea- W o€l
PL = 1.00E+02 N/SQ=M,
XH2 = .85

TG

© - ~MOVING SHQCK * STANDING

P v F1.4996E+03~
T "1 -5.0148E+01:
.4 1.1880E+01 -
2.493TE+02' -
1.0325E¢01 v .

© . 2.3396E+00 -
'2.5170E¢00 - -
B.4455E-01 <
3.1047€E+01

SPECIES  —=———
Torxal

E; - .-

2.6501€-01
4.,1039€E-01
- 2.6498E~01 -
2.8350E-06"
T7.8304E=06 «
- 1.0692E-05
“4  549562E~02 ¢
v - 342294E-05
4.5684E-19

PL = 1.00E402 N/SU-M,
XH2 = .85

R ‘
- MOV.ING .SHOCK -
1.6486E+03
5.1937€¢01 .

“.24T7367E¢02
-1.0743E+01.
2.3968E+00
2.6202E+00. "
" "844800E-01"
3.2583E+01

SPECIES

L 2.9397E-01

E= "

H. .3.54B6E-01--
He - ot 2.9391E-01- .
H2 7 2.0194E-06-
H- - .7.4028E~-06
K2¢.. «  1a.0%07E-0S
HE .~ - 5.T194E-02
HEE- - 5.3345E-05
HE+e

2.8598-18

68

e

1.2114E+01. . -

: Ti2¢5914E400 ;
T+ 1-3,3195E+400

sbt 933233E-01 .

6.5568E+00

4.4270€~01

< T.506HE-02

4.3702€-01
< le5364E-07
5.45C3E-06

1.215SE-05 .. .

"3.9514€-02
5.6730€-03 -
l.4473E-10

MOLE FRACTIONS ==—mmm—memem

TABLE 1. *- Continued

4% 2.7079E+00
‘345399E+00° -

" 9.8614E-01 **
7.1257E+00

1.4404E-06"

9.1452€-08

4.7739E-01 ™
2.7044E-02: "
4.5318E-01°"
1.0452E-08 ~

3.8554E-06%
1.8163E-02°"
2.4219€-02-

PRI
P =100 N/m:
- P i
TUSL = 4,20E¢06 M/SEC.- £
XHE = .15
s S -

SHOCK - REFLECTED SHOCK:
1L 134599E404. . = 2.1214E404 ¥
¢ 7.5579E401 ~.  9.0080E¢01 *

6.0526E401 7 ¢.- " 6.8652E+01 ~
tei 4,5105E402 . : - . S.46926+02 :
1 1.4839E401 ¢ . . 1.7140E+01 .
T 2.5263E400 T° - . 2.6383E+00
3,1915E400 ° *  3.4304E¢400: .
. 9.1291E-01" . 9.5068E-01
6.1006E+00 6.495TE + 00
MOLE FRACTIONS =w====e=e—-
“4.2036E-01 . 4.6071E-01°
1.1483E-01 s 4,T682E-02¢ -
€. 1779E-01 - . 4.478TE-017
¢ 4.3895€-07 - 5.0762E-08" *
L0 - 9.1681E~06 - 3,2519E-06"
. © 1.8940E-05 8.0475E-06:
T 4.4441E-02 3.0896E-02:"
. > 2,5589E-03 + 1.2831E-02:-
8.8035E-12 3.7955€-09
US1 = 4.40E+04 M/SEC AT
XHE = .15
STANDING SHCCK REFLECTED SHOCK'
S 1e62T4E+04 - - 24 3963E 404
8.1366E401 ° -+ 1.0054E402°"
6.0253E+01 J:6,1329E401 7}
+ 4095356402 : ¢ .. " i6.0576E+402
1.586%E+01 . 1.'8734E+01 -

2

Pl = 1.00E+02 N/SQ~-M,

XH2 = .85

P.. "7 1.8043E¢03 * -

T ™ ¢.5.37T8E¢01

RHO 1.2303E+01

Ho o e~ 2,9908E¢02 -

& .~ T 1e1180E+01 -

S .+ 2.454TE+00

P i 2.T270E+00

GAME 845236E~01

v 3.4111€+01

SPECIES  ==mwmc—owmen

. . N
E< .- . - 3,2161E-01"--
Hi i 3.0184E-01 '
He o . "3.2152E-01
H2 . 1.3910E-06
H= 6.7658E-06
H2+ 9.804TE~06"
HE * " 5.4918E~02
ME®- - . 8,7351E-0S
HE++ 1.7102€~17

Pl = 1.00E+02 N/SQ-M,y
XH2 = .85

PR

- MOVING SHOCK

3 © 1.9664E+03
T * 5,5712E+01 .
RHD * " V7 1.2442E+01 '
Hf " 3,2561E+02
A Le1644E+01
$ o0 Tt 2,5133E400 ¢
77t Y. 2/8368E+00
GAME 8./5787€-01
u 3.5630E+01
SPECIES

E-.' 3,4786E-01

H ™ P :2,5154E-01

He St 3.4TT1E-01

H2 R 9.1644E-07°

W- 5.9553E-06

H2+ 8.9125€-06

HE ' 5.2734E-02

hEe 1,4359E-04

HE#++ 1.0116£-16

US1 = 4.60E404 N/SEC

XHE = .15

1.7948E+04

8.8303€+01

5.9246E401
5.4136E402
1.6954E+01
2.6543E+400
" 3.4308€+00
- 9.4881E-01-
7.0900E+00

MOLE

<4.6761E6-02
4.4874E=01

"t 6.56429E-08 °
2.9032E~06"

“7.04256-06
3.1695€-02

1.2027€-02

2.5003E-09

R

usl =
XHE =

oot -

«15

| -4.60T77E-0)

:KOVING SHOCK STANDING SROCK REFLECTED SHOCK
; 246991E+04

1.1576E¢02
6.4358E 01
6.TL75E+02
2.1188E40]
2.7768E+00

. 3.6230E400

1.0704E+00
8.045TE+00

FRACTIONS —o—=e————x

4.8937E-01
1.41856-02
4.5504E-01
1.4407€-09
5.4156E-07
1.4840E-06
7.0764E-03
3.43226-02
2.4995E-06

4.80E+04 M/SEC

STANDING SHOCK "REFLECTED SHOCK

'9.6445E401
- 5.7661E¢01
5.8900E+02

" "'1.8186E+01

‘2.7145€+00°
*173.5241E+00

9.7309E-01 -

7.6931E+00

-—=—=~-=—-~—= MULE FRACTIGNS

4, 7505€6-01
2.8739€-02
4.5364E-01

" 1.2052E-08
1.4511E-06

© 3.T751E-06 .

T 2.1157E-02
2.1407E-02
3.6818E~-08

‘T.9598E¢04" _

3.0338E+04

.1.3830£402

5.9852E+01
T.464TE+02

" 2.4035€+01
2:8424E400 -

3.6651E+00°
1.1397E+00 °
9.3240£+00

' 4,9524€-01"

7.2118€-03
4.5662E-01
1.3709€-10
2.0775€-07
4. T1T9€E-07
2.3824€-03
2.86470E-02
T.4276€-05



TABLE 1. - Continued

2
P 100N/ m

Pl = 1.00E+02 N/SQ=M, US1 = S5.C0E+04 M/SEC Pl = 1.00E+02 N/Sg~M, US1 = S5.40E+04 "/SEC

XH2 = .85 XME = .15 XH2 = .85» XHE = .15,
. MOVING SHOCK sunomc SHOCK REFLECTED SHOCK - novmc snncx STANDING SFOCK REFLECTED SHOCK
4 2. 1349F+03 2.1132E+04 3,381 8E+04 P ’ 2.4895E+03 2.3623E¢04 . %.0l18E+04

T 5.77194E+01 1.0656E+02 1.6417E+02 T 6.2T4TE+OL T 1.3481E+02 .« 2.0492E+402
RHO 1.2527E+0L 5.5113€+01 5.5914E+01 RHO "1.2505E401 ~ ©  4.7758E+01 . 5423336401 -
H 3.5326E+02 - . 6.3T83E+02 8426356402 H - 4.1186E¢02 T.3782E402 .- - 948185E+402.
A 1.2141€+01 1.9842E+01 2.5992E +01 A 1.3289E¢01 . 2.3746E+01 2.T817€+01

[ 2.5723E+00 | 2.7723€400 2.8998E +00 S 2.6900E+00 2.B72TE+00 ©2.9916E+400

z - 2.94BTE¢00 - 3.5982€+00 3.6842€+00 z 3.1727€400 3.6692E400 : 3. 7408E+00
GAME 8.6496E-01 1.026SE¢00 1.1170€ ¢00 GAME 8.8T13E-01 1.1400E+00 ° 1.0094E +00

u 3.7136E+0]1 . . B8.4531E+400 - 1.C701E +01 v 4.0100E+0L 1.0496E+01  *  1.2609%+01
SPECIES —emcmeccmace MOLE FRACTIONS —=—=-cewra—c SPECIES = =-=—==- ~==<= MOLE FRACTIONS -’-—------‘- .
€- 3.7261E-01 . - 4.858€E-01 - 4.9786E-01 E< “.1691E~01 - 4+9581E-01" 5.0546E-01
H T 2.0414E-01 T1.7245€-02 - 4.2543E-03" H'.7 .. 1.1966E~01+ 6.25526-03 . 2.4696E-03. :
He+ 3.7237€-01 .° 4.5519€-01 4.57176-01 He " 4.,1615€~01. ‘4.5TCSE-C1 . 4.5197E-01
H2 5,686 TE-07 2.7194E-09 © 1.8019€-11 h2 ¢ 1.6671E~0T - 9.4526E-11 i 1.9548E~-12
H= 5.0141E-06 .- 6.T7026E-07 . 1.1436E-07 . H=- 2.9640E~CH © 1.666E-07 "+ T.0579€E-08 .
H2¢+ T7.7697E-06 1.8316E-06 1.7537€-07 H2+ 4+9870E~06 3.47¢2€-07 © 5.9T69E-08
HE 5.0630E-C2 1.1002€~-02 le1420E~03 HE 4,651 7€~02 2.1867€-03 - 4.2697E-04
HE+ . 2.4032E-04 3.0684E-02 3.8455€6-02 HE+ Toe6144E~04 - 3,8633€6-02 © 245856E-02 -
HE*+ 6.2205E-16 “.8662E-07 1.1167€-03 . HE++ 3.2816E~14 6.0520E-05 . . 1.3815€-02

Pl = 1.Q0E¢02 N/SQU-M, US1 = 5.20E+04 M/SEC Pl = 1.00E+02 N/7SQ-M, US1l = 5.60E+04 M/SEC

XH2 = 485 . XHE = .15 XH2 = .85 TXHE = .15 . R

MGVING SHOCK STANDING SHOCK REFLECTED SHOCK . MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 2.309€¢03 2,2492E+04 3.7110E+04 14 2.6746E+03 2.4485E+04 - 442T33E+04

T 6.0105£+01 1.1927€+02 - 1e8669E+02 T 6.5962E+01 1.5176E+02 - 22199€¢02 |
RHO 1.2550E+01 5.1738E+01 5.3616E+01 RHO. 1.2357e+01 4.3814E+01 -+ 52a0976E¢01
H 3.8201E+02 6.8756E¢02 9.0505€+02 H ©.4279E+02 7.8859€+02 * T 140583E¢03
A 1.2685E+01 2.1844€401 2.€860E+01 A 1.3994£+0) 2.5209€¢01 T2 9229E401

S 2.6315E+00 2. 824 2E+00 . 24 948SE+00 S 2. T489E+00 - 249182E¢00 " . ' 3,0323E+00
I3 3.0616E+00 3.6450E¢00 3.7075€+00 z 3.2814E+00 3.68226+00 - + 3,7764E+00
GAME 8.7438€E-01 1.0976E+00 1.0424E+00 GAME . 9.0478€-01 1.1371E¢00 . . 1.0191€E+00

v 3.8628E+01 9.3834€+09 1.1797E+01 v 4.1543E+01 ©1.1699E#01 -« - 1,3271E+01°:
SPECIES  ——w—memeem——e MOLE FRACTIGNS ~——=————w-= SPECLIES  —====== ~==== MULE FRACTIONS ~-—eccecce-- .
€- 3.9574€-01 4,9245E-01 1 5.0101E-01 E- . . 4.3622E-~01 4.9759€-01 5.1011E-01
H 1.5993E-01 1.0273E~-02 - 3.0522€-03 H © 8.3367E~02 - 4,0848E-03 I - 200699€E-03 *
He 3.9532€-01 4.5612€-01 4.5548€-01 He 4.3469E-01 4.5759E-01 4.4810€-01
H2 3.2510E-07 5.2443E-10 4.6943E-12 HZ T.1972E~08 1.96¢0€-11 © 9.4983E-13-
H- 3.9932E-06 3.0155E-07 8.4071E-08 H- - L.9804E~06 . 8.4802€-08 . 6+0620€-08- *
H2+ 6.4311€E-06 8. 1491E-07 ' 9.1293€-08 H2¢ 3,5106E~06 - 1.5821E-07 ' = 4.2015E-08
HE 4.85T8E~02 4.8340E~03 6.9430€-04 HE 4.4186E~02 1.1868€-03 - * 2643629E~04 -
hEe 4.1664E-04 3.6313E-02 3.3991€-02 HE ¢ 1.5257E~03 - 3.9094€-02 N 1.6950€-02"°
KE++ 4.19726-15 5.8013€-06 5.7732E~03 HE+e 3.3954E~13 4.5257€-04 - ©+ 242534E-02 N



TABLE |. - Continued

"

Py - 100 N/m2

Pl = L.00E+02 N/SQ-M, USL = S5.80E+0& M/SEC Pl = 1.00E+02 N/SQ-M, US1l = 6.20E¢04 M/SEC

XH2 = .85 XHE = .15 XH2 = ,85 _XHE = .15
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK _MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P +2.8639E+03 " 2.5197E+04 4. 5125E +04 [ T . 3.2553E¢03 2.6551E+04% , .. 4.9312E¢04
v - "649943E+01 *1.6800E+02 2.4159€02 ¥ 8,0389E+01 ~ 1.9579€602 .  2.9441E¢02
RHO *i{ls2113E+01 -4.,0602E+01 * 4.9051E+01 RHO 1. 1448E+01 . 3.6283E+01 4.3625E001
H . 4.74T9E¢02 - - B.4060€+02 -~ 1.1399E+03 H *5.4195€402 '9.5092E+02 1.3179€+03
A 1.4793€+01 - + 2.6023€E+01 '* - 3.1233E+01 A 1l.6414E+0l. 2.7129€+01 . :A 3,602T7E+01
S - 2.8061E+00 T 2.9597€+00 T " 3.0735€+00 s “2.9147E+00 3.0372€+00 3.,1546E+00
z T. 3.3803E¢00 3.694CE+00 -3, 8079E+00 z *3.5371E+00 3.7376E+400 3,8393E+00
GAME 9.2558E~01 1.0912€¢00 1.0604£+00 GAME 9.4756E-01 1.0057E+00 1.1482€+00
v 4.2951E¢0L 1.2800E+01 1.4106E+01 u 4.5673E+01 1. 4379€+01 1.619TE+01.
SPECIES - —==<w-=<v====- MOLE FRACTIONS ----======-- ! SPECIES ‘=—e=e—c—cecac NOLE FRACTIONS ====—. -
E-- " 2 4.5272E-01 4.9919E-01 5.1417€E~01 €~ 4.7698E-01 5,0503E-01 5,1814E-01
H . '5.3540£-02 - 2.9361E-03 1.7080€-03 H- 1.8884E-02 "1, 883TE-03 1.0710E-03
He . 4.4937€E-01 4.5727€-01 - 4.44T73E-01 HeY 4.6173E-01 © 4,52$SE-01 4.41 T2E-01
H2 - +2.54126-08 5.5481€-12 4.4304E-137" w2 2.0486E<09 .. 9.7223E-13 7.6301E-14
K=o 1.1694E-06 - 5.8062E-08 ° 5.0189E-08 He, - 3,0833E-07 .3.6695€-00 2.9023€-08
H2+ 2.2048E~06 8.3668E-08 2.8814E-087" M2+ 6.6716E-07 ©3.4650€-08 1.1965€-08
HE « '+ < 4,10256-02 - 7.6385€-04 1.0574E-04" ° HE™" 2.T160E-02" 3.4641E-04 1.1926E-05
HE ¢ 3.3496E-03 3.77¢0E-02 $.1604E-03 HE+ 1.5247€-02 2, T468E-02 1.6900E-03
HE++ 4, T722€-12 2.0820E-03 3.0146£-02 HE++ 1.2791€-09 1.2298€-02 3.7368E-02
Pl = 1.00E+02 N/SQ-M, USL = &.00E+04 M/SEC Pl = 1.00£¢02 N/Su-M, US]1 = 0.40E+04 M/SEC
XH2 = .85 XHE = .15 XH2 = .85, . XHE = .15
MOVING SHOCK STANDING SKOCK REFLECTED SHOCK MOVING SHOCK STANDING ShOCK REFLECTED SHOCK
P 3.J572€E+03 2.5856E+04 4. 7241E+04 L4 3,4582E+03 ‘2, T199E+04 " '5,1318E+04
T T.4B822E+01 1.8267€+02 2.6569E402 T 8.6615E+01 2.0842E+02 3.2622€ 402 °
RHO 1.1791E+01 3.8120E+C! 4.6438E+01 RHO 1.1096E+0L - 3.4646E+01 “4.0925€+01 -
H 5.0783FE¢02 B8.9463E+02 1.2259E+03 H 5. TT12E+02 1.0088E+03 1.41506+03 -
A 1.5612E+01 2.6495E+01 3.3654E+01 A 1.7395€+¢01 2.8088E+01 3.8182E+01
S 2.86165+¢00 2.9992€+00 3.1148E+00 S 2.9653E4+00 3.0745E+00 3.1924E+00
z 3.4653E+0Q0 3.7122E+00 3.8289E+00 L 3.5981E+00 3,7666E+00 3.8439€+00
GAME 9.4003€~-01 1.0352€+C0 1.1134E+00 GAME 9.T091E-01 1.0050£+00 1.1626E+00
v 4.4323E+01 1.3681E+01 1.5060€E+01 1] 4. 7004E+01 1.5032€+01 1.76525‘001‘_
SPECIES  ——m———-ee—ee MOLE FRACTJONS =—==-ewccc—ea SPECIES  ~=~-==vv==o= MOLE FRACTIONS ==-=o==-- —
[ 3 2.6614E-01 5.0164E-01 5.1683E-01 . [ 3 4,8565E-01 '5,0884£-01 5.18712E~01
[ 3.2028E-92 2.284%E-02 1.3648E-03 M 1.12826-02 1.5931€-03 8.4218E-04
He 4.5854E-01 4.5567€-01 4.4263E-01 He 4.6110E-01 4.4974E-01 4.4142€-01
H2 T.4477E~-Q9 2.0818€E-12 1.8763E-13 H2 5.5767E-10 5,0246E-13 3.21460E-14
H- 6.1451E-J7 4.44C4E-08 3.9024€-08 H- 1.5268E-07 3,0777E-08 2.1220€-08
H2+ 1.2415e-06 5.0567€-08 1.8761€-08 H2¢ 3.5328€-07 2.4751€E-C8 T.1652E-09
HE 31.5646E-02 3.1871€E-0¢ 3.7585€-05 HE 1.7225~02 2.1521€E-04 3.9062€E-06
HE+ T+5995E-23 3.3802E-02 4.0828€-02 HE+ 2.4663E-02 2.0114€-02 7.3990E~04
HE++ 8.2828E-11 6.0863E-03 3.5056€-02 HEe®+ 1.5117E-08 1.9455E-02 3.8279€-02
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Pl = 1.00E¢02 N/SU=Ms

XH2 =

14
T
RHO
RHO
A
b
2

. GAME®
T
SPECIES

E-.

" .

He

H2

H—

H2e '

HE

HE+
HE++ -

Pl = 1.00E+402 N/SQ—M.

85

MOVING SHOCK
3.6624E 407
9. 4398E+0}
1.0641E+0%
©.1324E402
1.8817E+01
3.0140€+00
3,6465E+00
1.0287E+00
4,8277TE+0}

TABLE i. - Continued

) =100 N/ m2

| USL = &.60E+04 M/SEC

XHE = L15

STANDING SFCCK

2.7515E+Q4
2.2106E¢02°
3,2884E+401
“1.0677E403
T 249337€+01
3.1103E+00
" 3.7932E+00
1.0264E+00
1.5581E¢n]

REFL

feemeo—i-—- MOLE FRACTIONS --—

4.92666-91

6.5134E-03 -

4.5969E-01
©1.2965E-10
6.8997€-08
L.7194&-117
8.1712e~03
1 3.2964E-02
- 1.T279€-07

XH2 = .85

GAM
v-

SPECIES

£- -
H
H+
H2 -
H=". H
H2e
HE

HE+

HE®+

MOVING SHOCK '

3.8651E+03
1.0426€+02
1.0088E+0] -

.6.5027E402 -

2.0544E+01
3.0578E+0Q

. 3.6748€+00

1.1016E+00
4.9446E+01

5.1230€E-01
" 1.35642€-02

4.4681E-01"

2.6815€-13
2.57696-08
© 1a1845€-08
2" 1.2214E~04
1.3354€-02
2.6068E-02

XHE = (15

"STANDING SFOCK

2.7408E+04
2.3499E402 .
3.0572€401
1.1246E403
3,0883E401
" 3.1473€+00
"3.8151E+00
.1.063SE+00
1.629SE+01

REFL

ECTED SHOCK
54 2619E 04
3.58716+02
3,8138E+01
1.5125€+03
4.0134E+01
3.2285E+00
3.8460E+00
1.1676E+00
1.8659E¢01

5.1898E-01
6.6861E-04
4.4135E-01
le446lE-14
1.5364E-08
5.1755€-09
1.4264E-06
3.6717€-04

-3.8633E-02

US1 = €.80E+04 M/SE

.

ECTED SHOCK
5.3028E+04
3.9094E+02.

. 3,5258E+01

1.6081E+03-

" 4.1937E+01

3.2635E+00
3.8471E+400
1.1693E+00
1.S782E+01

[P —=== MOLE.FRACYIONS -=--eer—e——-

4.9657E-01
3.6891E-03

,4.5892E-01

,2.5766E-11
2.8935E-08
7.7189E-08
3.,1772€-03
3.7640E-02
1.9558E-06

5.15C9€E-01
1.1254€-03
4,4447€6-01
1.3424E-13
2.0536E-08

. 1.24176-08
 6.0247E-05
7.8918E-03

. 3,1345€-02

5.1912€-01
5.3566E-04

4.4135€-01 -

6.88T1E-15
1.1050€-08
3.5256€-09
5.7963E-07
2.0516E-04
‘3.8786€-Q2

PL = 1.00E¢02 N/Su-M,

XH2 = .85
. MOVING SHOCK
P - 44 0686E+03
v 1.1619€+02
RHO .9.4955E+00
H 6.8818E+02
A 2.2144E+01
S 3.0980E+00
4 3.6877E+00
GAME 1.1444E+00
u 5.0583E+01°
SPECIES ™ =~==—=v———w-=
€- 4.,9833E-01" " -
H "2.1544E-03
He 4.5884E-01
H2 4.89T4E-12
H=" 1.2485E-08
H2+ 3.3651€-08
HE © 1,2077€-03
HE+ 3.9448E-02
HE®+ . 2.0210E-05

USl = T.COE+O&4 M/SEC

XHE = .15

STANDING SHOCK

REFLECTED SHOCK

2.6953E+04 5.2911E+04
2.5031€¢02 402362E402
2.8116E+01 3.2460E+01
1.1810E+03 1. 7044E+03
3,2537E¢01 © 4436T2E+01
3.1832E+00 . 3.2976E+00
3.8297E+00 - 3.847SE+00 -
1.1043€E+00 1.1701€+00
1.7082E+01 2.0894E+01
MOLE FRACTIONS -=——=c===m=-
5.1694E-01 5.1921€-01
9.22808E-04 4.3214E-04
4.4257€-01 4.4137E-01
6.4931E-14 3.4224E-15
1.5841€-08 7.92642E-09
8.4355E-C9 2.4434E-09
2+6959€-05 2.5438€-07
4.3113€~03 1.2498E-04
3.4829E-02

3.8858E-02
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Pl = 2, OOEOOZ N/SQ-M,
5

XH2 =

PlL = 2,
-85

T XH2 =

HO

NP I X =-T

GAME

SPECIES

E-.

H

He

H2

H-
H2+¢
HE
HE+
HESs

72

TABLE |

usl = 4,00E+03 N/SEC

XHE = .15°

MOVING SHOCK STANDING SHOCK REFLECTED S HOCK

" 1.2097E+01L
3.0557E£+00
3.9585E+00

. 3,1244E¢00

- 1.7411E400
"1.0573E+00
1.0000E+00
9.9208E-01

‘2.4141E+00

5.2367€-62
- 1.2929E-09
4.5133€E-20
- 8.5000€-01
-6.T4T8E-T0

"+ 2.4288E-20

-1.5000£-01
- 1.67545-T1
Q.

00E+02 N/SQ-M,

2,5396E+01 6.2317E+01
3.8279E+00 5.4427€4+00
6.6354E400 1l.1448E401
3.9436E¢00 5.7347€+00°

- 1.9395E400 " 2.2836E+00"
1.0591E+00 1.0761E+00
1.0000E+00 1.0001E4+00
9.68272€-01 9.5817E-01
1.4366E400 1.2772E+00

MOLE FRACTIONS ~=—===cee—-
6,5162E-40 T.2692E-24
2.194¢E-07 2.0169E-04
5+5976E-20 6.3521E-20"
8+5000E~01 8.4981€-01 "
1.0540E-45 3.5496E~28
1.36445E-20 5.9012E-21
1.50006-01 1.4998€-01"
1.8483E-59 3,7527€-50
0. 0.

US1 = S5.00E+03 M/SEC

XHE = .15

MOVING SHOCK STANDING SHOCK REFLECYED SHOCK

1+ 9056E+01
4.2232E+00
4.512TE+00
T4.3713E+00

© *2.0316E+00

1.0876E+00
"1.0000€E+00
9.7730E-01

"'3.1423E+00

1.1433E-33
2.5851E-96
641216E-20
8.5000E<G1
4.8135E-39.
8.2054E-21
1.50006-01 -
3.0739E-56
2.

5.0565E+01 - 1.1046E+02
5.6487E400 7.4280E+00
8.9478E+C0 1.4772E+01
5.975SE+00 8.4150E +00
2,3198€400 2.5572€+00
1.091SE+00 “1+1114E+00
1.0002E+00 1.0065€ +00
"9.5251€~01 8.7457TE-01
. 1.5815E+00 ' -1.3855€ ¢00
MOLE FRACTIONS ==m——m—me——-
8.5674E-22 1.1264E-15
€. 2346E-06 1.2877€-02
6.5431E-20 1.0742€-15
8.4961€-01 8.3809E-01 °
4.8151€-26 5.5556€-19
4.8327E-21" 5.2790E-17
1.4957€-01 "1.4903E-01
5.0965E-49 1.5695E-38
0. 0.

. =Continued

= 200 N[an

Pl = 2,00E+02 NISQ’H:

XH2 =

USL = 6.00E+03 M/SEC
XH A

= .15

_ MOVING SHOCK STANGING SHOCK REFLECTED SHOCK

SPECIES

E-
H
He
H2
H~-
H2+

HE -t

HEe - .
HE®+ '

Pl = 2.,00€+02 NISQ-Ny

XH2 =

SPECIES

[ 23

L]

He
H2
He
H2+
HE
HE+
HE+¢+

3.81B80E+OL . 1:.4896E+02
6.9330E400 -8.T9TIE+00
5.4820€ ¢00" = -1.6312E+01
*7.T183E¢00 " -+ - 1. 1844E+01 .,
*2.4806E+00° 2.7357€400. -
1.1451E+400 .° 1.1594E+00.
©1.0046E+00 - *° 1.037BE+00"
© Be8367E-01- ™ B.1963E-01
"436218E+00 . 1.5506E+00.
e———————— - MOLE FRACYIONS
8. 7331&-11 5.91215 13
‘9.1509E-33 - . 7,28426-02
8.4360E-17 . 5.6984E-13
8.41564E-01 7.8262E-01°
1.4389€-20 T.4446E-16 -
3.0556E-18 " 2.2120€=14
1.4931E-01 ' 1.4454€E-01
1.0018E~ hx 5.9361E-33 "
0. 0.

a5

.- XHE =

Us1 = 7.00€+03

.15

- 2.T6TTESOL.. 8.8938E+01 .

- 5s5802E+00. . . 7.4933E+00.
4.9585E400 .. * 1.1774E+01 - .
5.8984E+00 8.5806E+00. -
2.3054E+00 -2.55T73E+00 .. -
1.1169E+00 - - .1.1245€+00
*1.0002E+00. - 1.0080€+00
9.5227E-01 8.657SE-01

-~ 3+ 8689E+00 1-62595000
e ————— === MOLE FRACTIONS
l 7555€E-22 l~b789E—15
4.5T72E-04 -3 1.5951€-02 .
"6.5828E~20 1.1.6091E-15 .
‘8.4958E~01 .. 8.3525€6-01
5.9966E-27 Te4T83E-19"
3.7528E-21 - .-7.06ﬁ5£-l7
-1+4997E-0) - vl 48680E-01
1.0965E-49 - 2e 364!5-38

-0 Qe

"1+ T0BBE+02
o 8.T291E+00

-1+ 8956E401
1o 14TOE 401

© "1. 1468E+00 .
« " 1.032TE+00
. . 842405€-01
- 1.3744E+00

L

3.77026~13
"6.3275E-02

oo 4.TS12E-16

- . 1.5666E~14
=1+4525E~01
4.1789E-34

Tl .0 .

H/SEC

r . -

MOV ING SHOCK STANDING SFOCK REFLECTED SHOCK

C245346E002
« 9.6869%+00¢
2.4331E+01™

< 1.5075E+01

s - 2+906TE+00-
‘ 1.1855E+00:

' 4 1aOTSSE+00-~
8.11026-01 .,
" 143464E400 -

IS

1.0443E-11

2.7255E+00 .

3.6183E-13.
- . Te9147T€-01

. 1.4032E-01-

-1.0054E~11
7.2020E-01
3. 244292E-14

4.1341€-13-
1.3948E-01"-

1.5888€E-30
0.



Pl = 2.005002 NISQ-N'

xuz & .85

'

Pt 5,093TE¢01 7 -1 2,4215E4C2: - 3,8007E +02
Teo- 7.9377E¢00 - . < 9.7954E400 14055 TE+01
RHO -~ "€42851E400 .. - 212,27 T4E+OL 3,17T1E+01
He ' " '9,8465E¢007 7. . 1,5TTSE+QL 1.9436E401 -
A- 0+ 2.5936E+00.. '2.9335E400 3.1111E+00
s 1.1739E400 . 1.1982€+00 . 1.2287E+00
1 1.0211E+00 1.0855E+00 1.1331E+00
GAME ' 8.2997E-0l: - ¥ 8.0934E-01 8.0911E-01
v 5.4316E+00 - 1.4972€+00 1.3405E+00
SPECIES  ==m—m——==a= HOLE FRAC!IGNS ————————
E= 1 12e3999E~ 14-, - 1.5830E-11 . 1.1825E-10
M- L ®e1236E<02 ... -1.5754E-01 . 2.3488E-01 -
He. Yo 263323E-16 1.5278E<L1.. © . 1.1410E-10
H2 . - ‘8e41186E-01 - L Te0427E-00 - - 643I274E-01
H= 7 'Le0247E<YT 3. 7589E=14 4.4085€~13
H2¢ © -7 6.8668E=1¢- 5.8980E~13 4,5889E-12 -
HE 1.4691£-01 "1.3818E-01 . 143238E-01
HE® . 2442082E-317 T+6362E-30 , 8.9060E~28
HE®e Jo . © 0. : 0.
Pl = z.ooe‘oz u/sa~n. US1 = 9.COE+03 M/SEC
XH2 = .85 . XHE = o15 .
MOVING SHOCK - stANDlNG SHOCK - REFLECYED SHOCK
P 6457 73E40L - 3,74236402 . i~ .~5.5768E+02
T "18.6630E400. .. " 1.0666E+01: ~1.1388E+01
RHO ‘7:2415€¢00. . < 3.060SE¢C] " 4.0681E+01
M- 122268E+0) - .. - 2.0323E+01" 2,4500E+01
A 1. 247129€¢00 - 3.16447€400 3.3359%+00
3 “ . 1e204BE+00° - 1.241TE¢00 1.2764E+00"
2.0 - - 1.0483E+00 ° [:. - 1.1462E400 1.2035E¢00
GAME +. 8.1035E-01 -8, 088%5€-01-. 8.1191€-01 .
v 6.2625E+00 - 1.4849E+00 1.3566E+00
S . e
SPECIES omm—————- NOLE ancr:ous ——— -
[ 640TO0E<13" . | 1.eosse 10 - 1. 91245-10
Mo . 942209E-02. 2.5522E=01 .-, 3.3825E-01
He® © 549187E-13 .. - 1.5512€-10 . T.7089€-10
"2 . “To64TIETOL - .. 6.1352E-01 $,3712E-01
" €, 6552E-16 6.067CE-13 4.2495€-12-
H2é 148593E-164 6.0201E~12 3.0603€-11
HE .1,4308E-01 . 1.3086E-01 1.2463E-01
HEe +242693E-33 1.4035E6-27 7.9810€-26
HE®+ 2, 0. 0.

HDVING SHULW

;

TABLE I

ust = 8.005003 HISEC

XHE = .15

SYAND!NG SHOCK REFLECYED SHOCK

- Continued

p{:ZﬁNImz

Pl
XH2

-o.

RHO -

z R
GAME
u

SPECIES
€=
Mo
he-
2
H= -
H2¢
HE
HEe
HE+e

Pl = 2
XH2 =

SPECIES

E-

H
He
H2
H=.
H2+
HE
HE+
HE++

LA *
2.00E+02 N/Su-M,

+00E+02 N/SQ-M,
.85

B T Y T -

us1 = 1.00&oo~ Wrsec.
.85 ) XHE = .15

A

MOV.ING SHbCK “STANDING SHGCK REFLECTED SHOCK

8., 2535E+01 : 5+4888E+02.. - 7488526402
F.2440€+00 - le1480E+0] - © 1a2207E401Y:
8.2392E+00 .+ 3.9252E401 . 540249€+01-
.1.4973€+0L . ' 245443E401 1= 3.0215€+01
-248371E¢00- - 3.3701E+00 3.5812€+00
.. 1.2383E+00 - 1. 28923E+00 - 1432826 +00
. 1.,0836E400... 1.2181E+00 * 142853E+00
.8.0358€-01 - *8.1220E-01 8.1737E-01 -
7.0948E+00 1.491CE+00 1.2886E+00
———memee———— HOLE FRAC'IONS it
5.0536E~ 12 9.69?05-10‘;v 3. 93915-09
.1+5423E-01 3.5804€E-01 . 4.4399€E-01
4+93556-12 - 9.5820€-10 - . - .3.8191€-09
T«0734E-01 .5.1881€-01. . 4.3931E-01-
5.5574E-15 - 50269CE-12 "2 7540E-11
. 1.2357g-13 3.6963€-11 1.4748E-10
-1.3843E-01 1.2315e-01 1.1670€-01 ~
2.1223E-31 1.0153€-25 3.4416€E-24 .
. 4.6155€-92 1.7695€E-87

US1 = 1.10E+04 W/SEC ™~ . - ..
XHE =. .15

MOVING SHOCK SIANDING SHOCK REFLECTED $HOCK

1.0108E+02 ., T.6513E+02. 1.0731E+03 -
9.T483E+00. . 1.2271E+01 .. 1.3045€401 -
9.2141E+400 4. 79926401 . . S.ST106+01
1. T9S7E+01 3.1092E+01 3.6568E 401 .
2.9653E400 3.6108E400 . 3, 8505€+00
1.2743£400 1.3404E400, . 1.3837E+00 .
1.1252€+00 1.2993€400 . . 1.3774E+00
8.0161€-01 8.1780€-01 8.2511€-01 |
7.9167€+00 1.5222€+00 1.4430€+00
meamccme—ee MOLE FRACTIONS ——— —_

. 2.5479E-11 - 4.53266-09 1.6250€-08

[ -2.2258E-01 4.60696-01 . 5.4806E-01
2.49198-11 4.39956~09 - 1.56126-08
64441 26-01 . 4.2387E-01 13.4304E-01
3.6786E~-14 . 3.11306-11 1.3849E-10
5.9700€-13 1.6627E~10 5.7629€-10
1.33316-01 1.15456-01 1.0890E-01
7.6676E-30 ©.0657€-2¢ 1.0004E-22
o. 8.72116~-88 5.9996€-82

'73..



TABLE . - Continued

2
P " 200N/ m
Pl = 2.00€4¢02 N/Su-My US1l = 1.20E+04 M/SEC Pl = 2.00E+02 N/S4~M, US1 = 1.40E¢04 M/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = 1S
MOVING SHOCK STANDING SHCCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

[ 1.2140E+02 1.0235E+03 1.4129E+403 [ 1.6739E+02 1.6598E+03 2.2679E+03
T 1.0208E+01 1.3072€+01 1.394TE+01 T 1.1064E+01 1.4907€+01 1.6434E 401
RHO 1.0140E+01 5.6362E+01 6. 8496E+01 RHO 1.1789E+01 7.0044E401 8.1051E +01
H 2.1221E+01 3.7270E+01 4.3571€401 H 2.8594E+401 5.1207€E+01 5.S791E+01
A 3.0984E+00 3,8716E+00 4.1524E+00 A 3.3835E+00 4.4928E4¢00 4.9801E+00

s 1.3129E+00 1.3945E+00 1.4423E+00 s 1.3970E+00 1.5090€+00 1.566TE+00
1 1.1727e+00 1.3891E+00 1.4789E+00 1 1.2834E+00 1.5897E+00 1.7026E+00
GAME 8.0194E~0L 8.2546€-01 8.3591€E~01 GAME 8.0624E-01 8.5179€-01 8,8636E-01
1} 8. 7304E+00 1.5732€+00 1.5164£¢00 v 1.0342E+01 1.7432E+00 1. 7601E +00

SPECIES  —==e-- ~—-—=~ MOLE FRACTIONS -=-—--——=——- SPECIES  ===<~—————— MOLE FRACTIONS ————

[ 9.5424E~11 1.7381€-08 6.0857E-C8 E- 7.9579E-10 2.181708-07 1.1487€-06
H 2.9448E-01 5.6024E-01 6.4768E-01 H 4.4162€-01 7.4189E-01 8.2535€-01
He 9.34526-11 1.6929E-08 5,9475€-08 He 7.8146E-10 2.15018-07 1.1361E-06
H2 5.7760E-01 3,31786-01 2.5089E-01 H2 4.4150€-01 1.6375€-01 8.6548E-02
H- 1.7031€6-13 1.43256-10 5.9248E-10 H- 1.9233€-12 2.1233e-09 1.1069€-08
h2+ 2.16226-12 5.9520€-10 1.9750€-09 H2¢ 1.6254E~11 5.8161E-09 2.3663E-08
HE 1.2791E-01 1.0758€-01 1.0142E-01 HE 1.1688E~01 9,4358€-02 8.8098E-02
HE+ 1.50128-28 9.9955E-23, 2.2012E-21 HE+ 1.5864E-26 4.484TE-20 2.8926E-18
HE++ 0. 1.2411E-82 2.23228-77 HE++ 2. 1.05926-72 1.1694E-65

Pl = 2.00Z+402 N/Syu=Ms  US1 = 1.30E+04 M/SEC Pl = 2.00E+02 N/SQ~My, US1 = 1,50E¢Q4 M/SEC

XH2 = .85 XHE = ,15 XH2 = .85 XHE = .15

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

P 1.4352E402 1.3234E+03 1.8108E+03 ° 1.9299€+02 2.0250E+03 2.7999E+03

T 1.0642E+01 1.3923E+01 1.5003E+01 T 1.1484E+01 1.6165E+01 1.9165€+01
RHO 1.1004E +01 6.3912E401 7.5970E401 RHO 1.2485E+01 7.3948E+01 8.0911€+01

H 2.4763E+01 4.3984E+0L 5.12826401 H 3,2702€¢01 5. 8924E+01 6.,9542E401

A 3,2374E+00 4.1606E+00 4.5084E 400 A 3.5379€+00 4.911 76400 5.8604€ +00

s 1.3539E¢00 1.4510E400 1.5036E¢00 S 1.4421E+00 1.5675E+00 1.6314E +00

z 1.2255€+00 1.4866E400 1.5887€ 400 3 1.3461E+0) 1.6941€400 1.8056E +00

GAME 8.0361E-01 8.3598E-01 8.52T6E-01 GAME 8.0972€-01 8.8058€~01 9.9250€-01

u 5.5398E+00 1.6451E402 1.6158€+00 ] 1.1137€+01 1.683CE+00 2.0312E+00

SPECIES  ———mmm—m—m- ~ MOLE FRACTIONS —~——=-=o=—-m SPECIES  =-—-=m=—--ea MOLE FRACTIONS ~~am=cecomo~a

£- 2.9416E-10 6.15€8E-08 2.3713€-07 E- 1.9866E-09 9.0985E-07 1.26 13€-05
h 3.6800E-01 5.5663E-01 7.41C8E~01 H 5.1421E-91 8.1941E-01 8.9227E-01
He 2.8846E-10 6.0227E-08 2.3303E-07 He 1.9537E-09 8.9966E-07 1.2622€-05
H2 5.0960E~01 2.4442€E-01 1.6450€-01 n2 3.74356-01 9.2048E-02 2.4625€6-02
H~ 6.2113E-13 5.7085€-1¢ 2.4350E-C9 H- 5436206-12 8.3386E-09 8.634TE-08
H2+ 5,3151E~-12 1.9125€-09 6.5406E-09 H2+ 3.81186~-11 1.8524€-08 1.3736€-07
HE 1.2240E-01 1.0050€E-01 9.4419E-02 HE Loile3E~21 8.8544E-02 8.3077E-02
HE + 1.8%556=-27 2,12:7€-21 6.0233€-20 ME+ 1.1596E~-25 1.51818-18 1.0916E~15
HE++ 9. 2.477¢E-77 5.3183E-72 REe+ 2.5997€-91 1.13426-66 6.6148E-57

T4



TABLE 1. - Continued

p, * 20N/ m?
Pi = 2.00E402 n/Su-M, USL = 1.60E+04 M/SEC Pl = 2.00E+02 N/SQ-M,  US1l = 1.HOE+04 M/SEC
XHZ = .35 XHE = .15 . XH2 = .85 XHE = .15
MOVING SHOCK STANOING SRGCK REFLECTED SHOCK MOVING SHOCK STANDING SFOCK REFLECTED SHOCK

P 2.2031E40% 2.4005E+03 3,4592E+03 [ 2.7998E+02 3.0497E+01 4.8641E+03
T 1.1914E+0l 1.8169E201 2. 60648401 1 1.26726+0L 2.74958+01 3. B3B4E +01
RHO 1.3083E+01 7.3931€+01 7.1864E+01 RHO 1.3945E401 5.996 7TE+01 6.6743E+01
H 3.7090E+01 6.T07TTE+0L 8.1818E401 H 4.6709€+01 8.4142E+0L 1. 0719E+02
A 3. 7028E+00 5.5681E400 7.3406E+00 A “.0775E+0C 7.4932E+C0 8.2197€ 400
S 1.4889E400 1.6244€400 1.6953F+00 ) 1.5870E+20 1.7185E+00 1.7816€+00
z 1,41 34E+00 1.7871€+C0 1.8468E+00 z 1.5599E+00 1.8496E+00 1.8908E +00
GAME 3.1419E-01 9.56485E-01 1.1195E+00 GAME 8.2807E-01 1.1041E+00 9.3092E~01
u 1.1927E+01 2.1130€400 2.€524E400 1 1.3487€+01 3.1422E¢00 3.5598E+00
SPECIES  =m==—=——=—m —— MULE FRACTIONS —=e——=—=————= SPECIES  —=~==—===v—c— MOLE FRACTIONS ~————we—e—
E- e TT8OE-09 5.9526E-06 6.4044E~04 £- 2.6866E-08 1.2325€-03 2.1907E-02
h 5.8494E-01 8.8087E-01 9.1513€-01 H 7.1784E-01 9.1501€-01 8.7653E-01
he 4.7077€-09 5.9607E-06 6,4016E-04 H+ : 2.6577€~08 1.2322€-03 2,1903E-02
H2 3.0893E-01 3.5184E-C2 2.3659€-03 h2 1.8599€-01 1.42€6E-03 2.8450€E-04
He 1.38776~11 4.2936E-08 1.7149E~06 H- 8.366B8E-11 2.4022€-06 2.0896E-05
H2e 8.6143E-11 7.4851E-C8 1.9949E-06 H2+¢ 3,7219E-10 2.7316E-06 2.4187€-05
HE 1,061 3E-21 8.3933E-02 8.1221€-02 HE 7.6162E-02 8.1097E-02 7.9330€-02
HE4 L.Q24QE-24 1.5452E-16 1.8919E-11 HE+ 6.7138E-23 8.4737E-11 1.2351€-07
HE#+ 4.1566E-88 2.9806E-59 7.2590€~-41 HE ¢+ 2.50396-43 1.2435€-38 4.3558E-27

PL = 2.00E+02 N/SQ-M, uUSl = 1.TOE+04 M/SEC Pl = 2,00E+402 N/SQ-M, US1 = 1,90E+04 M/SEC

XH2 = .85 XHE = .15 XH2 = .85 XHE = .15

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

P 2.4932E+02 2. T449E+03 4,1661E+03 P 3.1223€+02 3.3639E+03 5.491 26403

T 1.2370E+0L 2.2069E401 3.3453E+01 T 1.3460E+01 3.2592€+01 4.1959E401

RHO 1.3574E+01 6.7692E+01 6468585401 RHO 1.4166E+01 5.5460E+01 6.7901E+01

H 4.1T60E+01 7.5502E+01 9.4816E401 H 5.1937E+¢01 9.3271E+01 1.1949E402

A 1. 8809E+00 6.6788E+00 7.9141E+00 A 443036E+00 7.8368E+00 8.5241E400

H 1.5374E400 1.6757E+00 1.74386E+400 S 1.6376E+00 1.754BE+00 1. 8157€ +00

7 1.4848€+00 1.8374E400 1.8627E+400 z 1.6375E+00 1. 8610E+00 1.9274E¢00

GAME 8.2003E-01 1.1000E+00 1.0052E+00 GAME 8.4030€E-01 1.0125E+00 8.9846E-01

v 1.2711E+01 2.5505E+00 3.2352E+00 v 1.4254E+01 3.6380€+00 3.7621€+00

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

£- 1.1281E-08 9,.3852E-05 7.3605E~03 £~ 6.7998E-08 6.4477€-03 4.0382E~02
H 6.5304E-01 9.1125E-01 9.0418E-01 Ho 7.7862€-01 9.05$7E-01 8.4116€-01
He' 1.11376-08 9.3733E-05 7.3593E-03 Hy 64741 56-08 6.4468E-03 4.0375E-02
H2 2.4594E-01 6.9242€-03 5.4962E-04 H2 1.2978E-01 5.1892€6-04 1.9166E-06
He 3.4384E-11 3.682%E-07 9.8227€-06 H= 2.0743E-10 7.6031€-06 3.1429E-05
H2+ 1.7846E-10 4,8679E-07 1.0954E-05 H2+¢ 7.9062E-10 8.4563E~06 3.7966E-06
HE 1.01026-01 8.16356-02 8.0530E-02 HE 9.1604E-02 8.06C1E~02 7.7825€-02
HE+ 8.5468E-24 1.4651€-13 7.9840€-09 HE+ 6.0522E~22 4.9952E-09 5.9804E-07

HE++ 9.1940E-87 1.5523E-48 2.0615E-31 HE ++ 9.1591E-79 3.3064E-32 1.3509E-24



PR A vy

Pl = 2-005002 N/SY=My-

XH2 = L85

PPN s

IRy

‘3.4586E4.02 -

'nl.b176505b

A 3,7644E-0

XH2 = .85

GAME 921696€-~01

u 1.5723€+01

12.1029E-09

2.3222E~69

76

Tater €

-144225E¢01° .

S.T440E+0L7 2 -« ¢

© 2.0686E~07" "
. 8.3408E<01
"5 T 2,0360E-07
- 7.8478E-02
-t 5,7479E10
< 148304E~09" "

- 9.0526€-21"
1.1061€-75

Syl L1872€40); .;

15.3181E=09. 7
T B8.3929E-027.. .
"3.,8245€-19°

USl s Z ODEOOb M/SEC
.15

XHE =

[

“3.6661E+01

1. 7882E+00°
1.8820E+00°
9.4334E-01"
3.9679£+00

1.7321€-02 7
Y+ 8.8534E-01- "
~1.7319€6-02
“'2,8382E-04.
‘1.4748€-05
- 1e6754€-05
7.9701€-02
T 5,6649E-08
1.1971€-28

XHE = .15

MOV(NG SHGC&_ STANDING ShOCK |
T

9528E403 .
831£+01",
944E¢01,
1. 1323E+402.

"8.3074E 00
.8215E400" "

1.9114E+00Q;

" 4.0675E-01"

4.1684E+00

3.23588-G3 -
F 1.8683E-04

T.8474E-02
2.726%€-07
3.4955E-26

PREFEE

5.34S5E4017
“1.0300€+402°
¥ 8s0669E+00’

@, MOVING SNOCK STANDING SHOCK - REFLECTED SHOCK
T 3.6871E403

MOLE FRACTIONS —m—mesmms .

T US1 = 2.10E404 M/SEC

8. 56555701'1 g
3.2354€5C2 7

T 2.1767E<05 ]
2.5620E505 .

. 1.3183E+02
84 B206E +00
" 1.8488E400

" 8.8255€-01

7 1.4280€-04
" 5.0665E-05

2,0130E+00,

P
T
R
N H
9.1022€ +00 AL
: s
N ; z
8.73676-01 G
v

s n 2

TABLE I, -Contlnued

6.0660E403
4.4T82E +01
6.880BE+01

1.5686E+00
3.8895E +00

- g

6.0432€-02
8.0272E-01
6.0420E-02

4.0304E-05
T.61 95E-02.

1.7400E-06
6.6004€-23

HE ¢+

EFLECTED SHOCK .
", .6.4730E+03

“4,7108E401
"‘i 6.8259E+01°

1.4427€+02°7
+882TE+00

3.9833€+00

R LT

8. llbOE-OZ E-

7.6257E~01 Ho
B8.11426-02." He. .
1.1016E-04 H2.,
%.6804E-05, H-

6.0905E-05 .. H2e
7.4511E6-02. nE_

3.8442E~06 HE+
1.1692€-21 HE+¢

PL = 2.00E¢02 N/SU-M,
XH2 =

Pl = 2.00E+02 N/SQ~M,
XH2 =

1.6914E+01

USI = 2.20E+04 NISEC
XHE = .15

A = o

HOVING SHOCK STANDING SHOCK REFLECTED SNOC(
4 "

4514 T4E+02; . 6.4T24E403 -

1.7738E+0L . %.2268E401°. - 4.8895E+01
1.2744E+01 . 4+ 8685E 01, 6.4301E¢01 .
.. 649212E401, .- U 1, L ‘105626E¢02
'5,8653€+00- 8:53TQE+Q0. ¢9.34T¥E#Q0

i 1« 7849E400. .1.8572E+00" 1.9193E+00
71.8347E+00 1.9459E+00 .., »0S8TE+00
“1.0571E400 8.8609€-01 8.6811€-01

4.2T4SE+00 4.0388E +00

1.6365E+01

fmm———————— HOLE FRACY[ONS

e 99035-05,-. 4984 AE-02 . 1.0152€-01
| 9.0989E-01:; . . 8.2384E-01:: 1L T.2392€6-01
-9.9785E~06 . #.9438E-02-,; -, . 1.0L50E-01-
, 33329603 .. 1e2951E-04_» - - -Be4620E-0S -
14409TE=08 - ..2.6847E-05+ 49,9431 E~05-
Li2.5834E-08. . 3.2567€=05 ' . .6.6149E~05-~
8.1756E-02 *1.70846-02° , , .7.2855€-02
1.3940E-16 7.9753E-07 6.8969E-06
2.2487E-560 2.9626E-24 9.4541E~21

- e aw
PRI S

i e el . B

USl = 2. 305006 HISEC
XHE = .15

HGVING SMUCK ; STANDING SHOEK . REFLECTED SHOCK

4.4B0TE+02 . .3.B605€403 .x. 6,1248E+03°
L2 4.4111€601° = - 5.0214E401"
1.1239€+01- “4125E401 . ' 5,7964E+01%
T+ 5423401 1033656402 < - -+ -.1,675BE 402 -
X 8.7458E+00 " 9.5566E 400 *

1.8948E+00. 1.9580€ ¢+00

<sem 109835800 .

:«-l 84T7E¢00 - 2.1043E+00
1.1397E400 8.7425€6~01 8,6432E-01
~.oezosooo

4.3046E+00

——————— HDLE Fuacvlnus ——————

3 6274145-02 L

1 72615-06 - ‘1.2097E~01"
. 9.1708E-01 7.8939€-01 © 6.8662E-01 °
.. 1. 7236E-04. .6, T405E-02: T 142094 E-01
1.3915€-03 + 9.4107E~05 .- 6.A44T3E-05 -
.1.2121€-07 .249519E-05". : *° 4.86S0E~05 *
L L.64R1E-VT . -3.6736€~05" ' ¢ 6.6496E-0%
. 3.1180E~02 »71 - T.5624E-02 ° * -T7,12728-02
1.7116E-13 1.6952E-06 1.0661E-05
6.2573E-49 4.2651€-23 4.2836€~20



TABLE 1. - Continged

..

pl-ZOONIm2

Pl = 2.J005¢02 N/SU-M, USL1 = 2.40E+04 M/SEC Pl = 2,00E+02 N/SQ-M, USl = 2,60E+04 M/SEC

Pl = 2.00E+02 N/75Q-M,
85 .

TXH2 =

SPECIES

[ .

“.
He
H2
H2¢
HE
HE+
HE ¢+

pes

© . 8.0604E-02

US1 = 2.50E+04 M/SEC

XHE s .15

MOV ING SHDCK STANDING SHOCK REFLECTED SHOCK

S5a 19765002
2.9416E+01
9.4946E+00

d.8648E+01 °

To3949E+400

1.8889E+00
1.8610€¢00
9.9894E~01
1.8056E¢+01

6.0418E-03

9.0716E-01 .

64041 6E=-03 |
L.5184E-04
1.5683E-06
L L.T527€E-C6

1.1447€-09

3.8648E403. 5.9339E+03
4.7342€401 - S+2845E+01
3.948¢E+C1 5.09TTE+01
1.5548€402" 1:9203E+02
9.1886E+00 1.0010E+01
1.9642E+00 2.0307€+00
© 2.0675€+400- 2.202TE +00
8.6261€-01 8.6081E-01
% 3506E+00 4.1272E+00
“""“T"- MOLE FRACTIONS ==—=—=————=-
" 1.05296-01". 1.6024€-01
7.1675€-01. 6.1131€-01
1.0528E-01 1.6020£-01
5.6818E-05 4.0238€-05
3.3532E-05" 4.7417€-05"
4.3756E-05 6.7659E-05
7.2547E-02 6.8074€E-02
' 5.4055E-06 2.3143E-05
6.6097€-19

3.9853€-35 .

2.68826-21

Pl = 2.00E+02 N/Su-M,

XHZ =

HO

NAPID AT |

GAME
v

SPECIES

£="

«85

XH2 = .85 XHE = .15 XH2 = .85 XHE = ,15
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK - MOV ING SHOCK T

P 4. 8249E¢02 3.7829E+C3 5.8985E+023 P S. 60205002‘ s A2?3223érggx REFL:fIsgiéfggx
T 2.5753E+01" %.5735E+01 5:1462E+01 T 3,2317E+01 4.9021€+01 4383E+01

“RHU'SY  * 1.0L16E+0L %.08TOE+0L 5.3270E+01 RHU. 9.2363E+00 3.9377€+C1 5'04115001
H-To C  8.1882E+01 1.4412E+02 1.7925€402 H 9.5740E+01 1.6777€+02 2.0609€ 402
A 7 T7:2115€400 8.9581€+00 9. 7695E ¢00, A 7.52T1E+00 9. 4452E¢00 1.,0280E+01
L 1,8591E¢00 - % -1.9309E+00 - 1.9953€ +00 s 1.91636+00 ~  1.9969E400 - 2.0648E+00
- L5 8521E+00° 2. 0239E+00 2.1516E400 z 1.8770E+00 2. 1159€+00 - 2.2580€E+00
GAHE ~ 150904E¢00 - 8.6698E-01 8.6195€-01 GAME '9.3403E-01 86009E-01 8.6068E-01
v *1.T45TE+OL 4« 3291£+00 4.0850E+00 v 1.8717€+01 4.3987€+00 4.1876E¢00
SPECIES = ==-=----—=== MOLE FRACTIONS ====r====-o SPECIES mee=-re=eceo= MOLE FRACTIONS ==—=—em——cae

- " 1.49556-03 ©  8.6016E-C2 1.4931E-01 E= . L.4473E202 1.2576E-01 . -

H : 9.1566E-01 - 7,53726-01 6.4954€~-01 ‘Mo 3.9105€~01. . '6.7749€-01 ;,:g:::-g:

He' 1.4956E-03 -8.60C4E-02" 1.4027e-01 He 1.64726-02 1.2573€-01 1.8072€-01

H2: 3,6078E=04 “Te16454E-05. © 540248E-05 H2 . " B.T919E-05 4.6264E-05 3.2824E-05

He' - '5.8374E-07 3.1432E-05" . 4<7622E-05 H=- o 2,8773E-06 , 3.58¢9E-05 4.7614E-05

H2e 6,8358€-07" 4.0060E-05 " ' ‘8.6424E-05 H2e = . 3.1987€E-06 4.8101€~05 - 6.9980€-05

‘HE” -8,0989E~72 Te4l13E~02 - 6.9698E-02 HE 7 7.9915€~02 | 7.0883E-02 . ' 6.6397E-02

HE# - .. 3.6145E-11 3.1272E-06 1.5712E-05 " HE® . 1.0118€-08 9.0843E~06 3,4232E-05

H§00.' “1.5317€-40 3.7341€-22 1.6638E-19 HE++ 1.0266E-31" 1.7852€-20

2.T600E~18

US1 = 2.70E+04 M/SEC

XHE = .15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

6.0369E+02 4. 4049E403 .6+6176E+03
3.4623E401 ‘5.0707E¢01 S.6027€ +01
9.1821€400 4.0085E¢01 5.0980E +01
71.0315E+02 1.8094E+02 . 2.2129€ 402
7.6826E+00 9. T154E+00 [ 1.05T4€+01 ,
1.9424E+00 2.0284€400 2,0985€¢00
1.68989E+00° 2.1671E+00 2.3169E400
8.9772€-0L 8.5094E-01 8.61326-01
1.9423E+01 - 4.4523E+00 4.2626E400
meeeseivccws MOLE FRACTIONS ~—==—===-——-
2.5811E%02° °  1.4642€E-01 2.0161E-01
3.6931€-01 - 6.3784E-01 5.3197€-01
2.5811E-02 1.4639E-01 2.0153€-01
6.0540E~05 3.8435€-0% 2.6990E-0%
%.2762E~06 3.8160€-05 " 44B8275E-05 _
4.79T0E+06 © 5.2575€-05 . 7.2634E-0%
7.8994E-02 ‘6.92026~02 6.4692E-02
4.3905E~08- " 1.46516-05 5,0418E-0%
2.1419E~29 1.0445E-19

1.1418E-17

77




°
~N -

XH

e

PL = 2
XH2 =

GAME -

SPECIES

E-
h

He
H2
oo
H2+
HE
HE+
HE++

78

2.00E+07 N7 S0

.85

HDV[NG SHOCK

6.4962E+02
©3.6536E40L
' 9.2363£400
- 141088E+02
1J55&anoo
-1 9680E+00

< 3.9026E-02"

"8.4397E-01
T 3.90256-02
C 4 J/5T66E-05

L00E+02" N/SU-MY""

+85

TMOVING
Tt 6.9TTI9E+02

*3,8188€401
P2 9.3496E400

1.1890E+02
8.0349E+00
1.9932E+00
1.9543E+00
T-8.5503E-01
2.0908E+01

* 5,3435€-02
3.,1633E-01
5.3434E-02
3,6488E-05
5.9526E-06
3.0328£-006

1.6752z-u2 -~

2.9577€-07
2.22946E=-26

1392505000
. 78.T724€-01
t2.0157€+01

5.6506E~06 |
L 6Je2T2E-06 7
‘7.7921€-02'
 1.2824E-07
Y 1050527 -

"éoCK’

S XHE T2 .15

USL s 2.B0E¥04 M/SEC .

TABLE i

STANDING SHOCK, asr;ecrsn SHOCK

L. T93TE403 . 7.1448E+03
S.7741€+01
-, 5.2017€ 401
' 2,3745E402
§ UL 1.0885€ ¢01
2.0592€+00 .. | 2:1321€+00
* 2,2204E+00 "2.3788E+00,
18i5874E-01 18462596-01
"4.5222€+00 4.3483E+00
Ty T Holy
< "MOLE FRACTIONS ==——=———="=
TR 766 §2E-0Y 2,2240E~01
t 7 5.9851€-01 4£.9209€-01
7T 1J668GE~01 2.2230€6~01
-3.22€7E-05;. . 2e2196E-05 .
0161E-05"", L 4.8428E-05 . |
5.6868E-05 ' 7.4990E-05
477 6.7521E-02 © | 6.2983E-02 ,
S ZU2T27€E-05 '7.3531€- 05"
*- 5.3041E-19 4J59TIE-1T

15

ANDING, SHOCK
L 572353€403
7 5:1%075E+C1
509€+01
2:0941E+02
1;0287€+01
" '2J0910€+00
~2775€400
LT alsg21E-01
© " 4.6027€400

v 1.8780E-01

©5.5846E-CL
1.8715€-01
7027€-05
+T655E-05
"6.0728€-05

6.58276-02

" 2.5054E~18

- MOLE ‘FRACTIONS —-

T'3.4524E-05 .

2.90E 406 MrSEC

REFL

ECYED SHOCK
. Te 7525E+403
5.9506E001
5 3320€+01
2 5445E+02

“1.1211€+01
[ 2.1658E400
2.4434£400°

de6441E-01
4.442TE+00

. 112.4295€-01
- . 4J5270€-C1

2.4281€-01
1.8168€-05
4.80T1E-05
7.6680E~05
6.1284€-02
1.06CTE-04
1.77656-16

§

El

- Corftinued

P - 200N mC

PL = 2.00E¢02 N/SQ-H,

XH2 = .85

RHO- «

SPECIES

E-

He

HE® . -,

Pl =
xH2 =

[

HO

~NUBPI®aT

GAME | -
v

SPECIES

E-
H
He

2 e

H-
H2+
HE
HE+
HE++

.-

2.00E+402 N/Su=M,-
.85

84 5452€6+402

1 %3i2253E+01 ',
9.8362E+0) ¢

1.4472E+02
8:5900E+00

- ~2+0690E+00
-240560E+ 00
.:8.4936E-01

2.3209€E+01

1.0025€-01
7.2650E-01
1.0025E-01
2.1526€-05
1.0255€6-0%
1.2439€-05
7.29565~02
1.7296€~26
1.4586E-23

i

E= o

R

XHE = .15

'6.8122€E+03
5.9134E+01
4.6851E+01

‘2.5676E202
L. 1206E+01
"2.1858E+00

:2.4588E+00
8.6367E-01
4. 877SE¢00

MOLE FRACTIONS

- 2.4T6SE-O1

4.43626-01

2.4756€-01
1.57C0E-05
4.3035E-05

6.8219E-05 .

6.090CE-02
1.0476E-04
1.5440E~16

"T.4804E+02 s 5. T219E¢03
3.9661£401 “5,5755€+01
9.4960E+00 4.3931E+01
' 12721 E402 2.2460E+02
TUB8.2184E400 - . 11.058SE+01
D 2.0184E+400 © - "201224E¢00
“..1.9862E+00 <. 2.3361€+00
$8.5741€-01 --8.6024E-01
2.1668E+01 4. 68823E+00
————e————— MOLE FRACTIUNS
e
.64 86125-02 : ‘2.0816E-01
. T.8T21E-01 : 3.1942€-01
: 6.8609€E-02 * 2.0808E-01
3.0050€-05. 2,2673E-05
'8.1610E-06. . . '4,2T23E-05 . -
1 9.5823E-06 6.3968E-05
..7T.5521€-02 ° . 6.4160¢-02
54 B57T9E-07" 5. 0932E-05
2.7169E-25 1.0636€E-17

UsSl = 3.00Ee04 M/SEC °
XH 5

MOVING SHOCK STANDING SHOCK REFLECYED sHock

8.42656403
6.1319E+01
5.4T745E¢01
2,722%E+02
1.1550€+01
‘241998E+00
" 2.5102E+00
© 8.86T4E-01
4.5449€+00

2.6310€-01
" 4.1408E-01
" 2.62RE-01
" 1.4743E-05
 4.T112E-05
" 1,74 T4E-05

S.9604E~02 -
1.5152E-04 ¢

6.8100E-16

uslo='3, 20€004 HISEC

-~ .
HOVJNG SHOCK 'S'ANDXNG SFOCK REFLEC‘ED SHOCK

9.5487E+03
© 6.5122E401 -
- 5.7653E+01
3.101'5€ +02°
* 14 22T4E401
242686 +00
'2.6498E +00
8:7304€-01
4. 77306400

'3.0193E-01
3.3974E-01
3.0159E~-01

- 943346E-06
4.3296€-05
7.5861€-05
5.63C4E-02
3.0360€~04
8.,4239E-15



Pl = 2, OOEOOZ N/SU'Hc

XH2 =

85,

MOVING SHOCK
9.6800E+02
4.454TE+0}
1.0189E+01
1.63355+02
8.9659E+00
2.1203E+00

. 2.1326E+00

SPECIES

£~
e
He
H2
M-
H2+
HE
HE+
HE++

Pl
XH2

HO

NMOPIDAHT

GAME

SPECIES

E-
H
He
H2
H-
H2¢
HE
HE+
HE +¢

8.4617€-01
2.4T748E+0]

L.azsue-ol’

6.6452€-01
1.32556-01
1.5992E=-05
1.1875E-05

1.4373E-05

7.0332€-02
4.0478E-Q6
3.3786E~-22

2.00E+402 N/SU-Ms

MOVING SHOCK
1.0892E+03
4.6661E+01
1.0539E+01
1.8313E+02
9.3473E+00
2,1723€+00
2.2148E+00

. B.4543£-01
2.6302€E+01

______ ——=+t. MOLE. FRACTIONS -

1.6674E-01

6.0276E-01

1.6473€-01
1.2056E-05
1.3013E-05

1.6820£-05 *
6.7718E~02

8,2338E-06
4.6850E-21

TABLE I. - Continued

pl-ZOONIm2

US1 = 3.40€+04 . M/SEC
_ XHE = .15

STAN
4.
6.

C a4,
- 2.
e
24
2.

8

5.

DING SHOCK
0241E+03
2569E401
9568E+401
9099E+02
1859E+01
26498E+00
5872E+00
+6875€-01
0931E+00

‘Az.ascas-01

C3.7207€-01 "

REFLECTED SNOCK

2.8480E-01 -

1.0503€-05
4.0984E-05

‘6. 8821€-05
C 5. 77736~02. - .
+2.04C6E-04

. 1.801Q6-15 _

1}

1

.

1.1660E+04
6.9225E+01

6.0261€401
3.5088E402

1.2063E+01
2.3382E400,
2.7952€+00
8.8187E-01
5.0357E+00

3.38226-01
2:7042€-01
3.3759€-01
5.4926E-06
3.T161E-05
. 6.9634E-05
5.3061€-02
6.0290E-04

. 1.0071E-13

S1 = 3.60E+04 M/SEC
XHE = .15

XHZ. =

SPECT

€=

H

He -
h2
H_
H2¢
HE .
HE+
HE®e .

PL = z 002402 NISu-N'
XH2 =

STANDING SHOCK - REFLECTED SHOCK _
9.3623E+03 . '

[}

Se

3

1.

2

T 2.
8.

5

«6175E+01
1997€+01
«2748E+02
2557E+01
+3146E+00
T209€E+00
T574E~01
+3371E+00

3.2015€-01

© 3.0485E-01

3.1973€e-01

6.6572€-06" -
3.,6832E-05

1.35T8E +04
7.3860E+01-
65261 TE+01
3. 94B8E +02

"1.394TE+01

2.4090E+00

T 249454E400

6.5666E-05 " -

5.4741€~02
3.8844E-04
1.88076-14

8.9416€E-01
5.347CE+00

3.71956-01

2.0633E-01 -

3.T0TOE-01
'2.8912E-06

2.9308E-05

5.9090E-05
'4.9T02E-02
‘1.2260E-03
1.2660E-12

HO

NADPID~4T

GAME

SPECI
E-"
H
He
H2 "

H- -
H2+
HE

HE+
HEe¢+

<85

1.2172€+03
4.86TTE+OL
1.0860E+01
2.0403E¢02

9.7385E+00

2.2255€E+00
2. 3026E+00
6. 4615E-01
2.7849E401

ES  Sem—ee—

" 1+9658E-01

-5.416TE~0L"

1.9656E-01
9.0782E-06
1.3658E-05
1.8217€-05
. 645129E-02

L.5347€~05,

$.7104€-20

MOV ING. SHOCK

Pl = 2,00£¢02- N/5Q-M,

IS

X E= .15

USL = 3.80E+C4 M/SEC

STANDING SHCCK' - REFLECTED SHOCK

1.0789E+04
7.0035E+01

- 5,3915€¢01
3.6595E002
1.3309€+01
2.3798E+00
2.8574€+00
8.6507€~01

. 5.6151E¢C0 -

T 3.52626-01 .
© 24253601 -
3,5186E-01
" 3.9219€-06

-3.1005€-05
5. 8856E-05
5.1760E-02
-T.3552E-04

'1.86336-13

1.5665E¢04

7.9276E+01
6,3831€+01
4.4200E+02

T 1.4949E401

2.4800E+00

. 3.095TE+00

9.1055€-01
5.7087€+00

<=, MOLE, FRACTIONS —=-

4.0244€-01
1.4922E-01
3,.,99682E-01
1.3060E-06
2.0771E-05
4.3375€-05
- 4.5858E-02
2+5965€-03
1. T942E-11

usl = 4. COEOOQ N/SEC

.85 XHE = .15
nov:uc SHOCK - STANDING snocx REFLECTED suocx
1.3521E+03 1.2296E+0¢ 1. 7936E ¢04
5.0629E+01 7.4309€401 8.5907E+01
1.1152E+01 5.5256E401 6.4424E 401
2.2607E+02 4.0635E402 4.9273E+02
1.0139E+01 1.4131E+01 1.6090E+01
2.2796E+00 2.4450E400 2.8510€+00
| 2.3948E+00° - . 2.9946E+00 3.2408E+00
8.4789E-01 8.9739E-01 9.2990E-01 .
2.9392€+01° 5.9384E+00 6.1493E400
ES ==—=e=~s-cc- ‘MOLE ‘FRACT[ONS ==——==w-=—==
: 2.2753E-01 ' 3,8228€~01 4.2919E-01
4,8229E-01 1.8671E-01 1.0106E-01
. 2.2750E-01 *.3.8084E-01 | 442343E-01
6.7883E~06 2.0927€-06 4.8197E-07
© "1.3830£-05 2.4186E-05 142911E-05
1.9032E-05 © 4,9090E-05 3.0759€-05
6.2608E<02 ' 448674E-02 4,0540E-02
2.6890E-05 ‘1.4154E-03 5. 7441 E-03

3.7480E~19

1.8945E-12

"3.0809€~10

79



TABLE |. - Continued

2
pl-ZOONIm
Pl 2 2,00E+402 N/SQ-M, US)1 = 4.20E+04 M/SEC PL = 2
_XH2 = .85 XHE = .15 XH2 =
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
4 1.4939E+03 1.3858E+404 2.0383E+04 P
14 S.2561E+01 T.9204E40) 9.4085E 401 T
_RHO 1.1408E+01 5.5916E+01 - 6.4244€ ¢01 RHO
H 2.4923E¢02 4.4873E+02 5.4725€+02 H
A 1.0553E+01 - 1.5042E+01 1.7357E+401 A
S , '2.3345E+00 2.5096E+00 2.620TE+00 S
Z " 2.4914E+00 3.1291E+00 3.37226400 z
GAME . 8.5048€-01 9.1297E-01 9.4951E-01 GAME
v 3.0930E+0) 6.3165E+00 6.6T3I9E +00 v
SPECIES  ~————e————= MOLE FRACTIONS -——==———x SPECIES
. €= 12.5747E-01 4.0881€-01 4.5142E-01 E-
H %,2487E-01 1.3722€-01 6.4907E-02 H
He 2.5742€-01 4.0598E-01 4.3916E-01 He
H2 5.000LE-06 9.8076E-07 1.4573E-07 H2
H= 1.3556E-05 1.7219€6-05 7.0988E-06 H=
H2¢ 1.9254E-05 3,7559€-05 1.8385€-05 H2+
HE . 6.0162E-02 ' 4.5131E-02 3.2235€6~02 HE
HEe - 4.5262€-05 2.8063E-03 1.2246€-02 HE+
HE++ 2.5478E~18 2.1011E-11 5.T957E-09 HE++
PL = 2.006¢C2 N/SQ-My  US1 = 4.40E+04 M/SEC PL = 2
XH2 = .85 XHE = .15 XH2 =
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
3 1.6%24E+03 1.5449E¢0¢ 2.3015E ¢G4 P
T .5.4506E+01 8.495SE+01 1.0440E+02 T
RHO - 1.1626E+01 5.5856E+01 6.3215€+01 RHO
H 2.7351E+02 4. 928EE+02 6.0625€+02 H
A 1.0983€+01 1.6040E+01 1.8909€+01 A
s .. 2.3903€+00 . 2.5730€+00 2.6896€400 s
2z - 2.5918E+00 - 3.2556E+00 3.4873E+00 4
GAME 8.5389€-01 9.3025€-01 9.8201€-01 GAME
v 3.2401€+01 6. T628E+00 7.3211E+00 v
SPECIES  —coooomee—- MOLE FRACTIONS ~=————==v—e- SPECIES
E- 2.8624E-01 4,31 78E-01 4.6952€-01 €-
H 3.6969€-01 9.6027€-02 4.0159E-02 H
He 2.8616£-01 4.26C8E-01 %.4T30E-01 He
H2 . 3.6025E-06 3.5424E-07 3.6079€-08 H2
H~- . 1.2877€E-05 1.1067€-05 3.5294E-06 H-
H2+ 1.8889E-05 2.6025E-05 9.7130€-06 H2+
HE - 5.7800E-02 4.03$0E-02 2.0801E-02 HE
HE+ 7.4313€-05 5.6844E~03 2.2212€-02 HE+
1.5634E-17 2.6016E-10 1.0578€-07 HE#++

HE+¢

80

=00E+02 'N/Su-M,

-85

US1 = 4.60E+04 M/SEC

XHE = ,15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.7975E+03
5.6520£+01
1.1792E+01
2.9891E+02
1.1438E+01
2.4475E+00
2.6970€E+00
8.5825E-01
3.3984E+01

3.1406E-01
3.1635E-01
3.1393e-01
2.5060E-06
1.1821€-05
1.7933€-05
5.5497E-02
1.2114E-04
9.1993€~17

«00E+02 N/5Q-M,
-85

1. TO39E+04
9. 1732401
5.5128E+01
5.3874E¢02
1.7106E+01
2.6348E+00
3.3693€+00
9.4680E-01
7.2689E+00

2.5836E +04
1.1852E ¢02
6.0901E +01
6.7082¢ 02
2.1120€+01
2. 756 % +00
3.5793E+00
1.0514E +00
8.1523E+00

MOLE FRACTIONS =~—e=—c—v—a

4.5055€-01
6.4685E-02
4.3983E-01
1.3733¢-07
6.4812E-06
1.641S€-05
3.3411€-02
1.11408E-02
3.3292e-09

4.8315€-01
2.3626E-02
4.51316-01
6.624E-09
1.5910€-06
4.3481 606
1.0076E-02
3.1829€-02
1.9878E-06

USLl = &4.BO0E+04 M/SEC

XHE ‘= .15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.9590E¢03
5,8596E+91
1. 1927€+01
3,2542E+02
1.1910E+01
2.5041E+00
2.8031E+0C
8.6366E-01
3.5495E+01

-——-----—--- MOLE FRACTIONS ——-

3.4003€E-01
2.6660E-01
3.3983E-01
1.6886E-06
1.0506E-05
1.6502€E-05
5.3317€-02
1.9587€~04
5.1555€E-16

1.8612E+04
9.9628E+01
5.3878E+01L
5.8614E+02
1.8294E+01
2,6940E¢00
3.4674E+00
9.6882€E-01
7.8627E+00

4,6648E-01
©.2859E-02
4,4735€-01
4.3089E-08
3,58556-06
9.6287E-06
2.4144E-02
1.9116€-02
3.8381€-08

2. 896 TE+04
1.3917E+02
5. 7232E+01
7.4355E+02
2.3873E+01
2,821 6€+00
3,636 TE+00
1.1261E+00
9.3180E+00

4.9130E-01
1.3248€-02
4.5620E-01
8.4869E-10
7.1591 E~07
1.61176-06
4.1832E-03
3.7020€-02
4.2156E-05



TABLE 1. - Continued

by = 200N/ m?
PL = 2.,00E+02 N/5Q-M, US1l = 5,00E«04 M/SEC Pl = 2.00E402 N/Su-~M, USl = 5,40E404 M/SEC
XH2 = .85 - i XHE = .15 XH2 = «85 - - XHE = . 415 R
MUVING SHOCK STANDING SHOCK REFLECTED SHOCK ) MGVING - SHOCK - STANDING ShOCK REFLECTED SHOCK
P 2.1270E+03 ~ 2.0110E+04 3.2293E¢04 [ 2. 65055*0: 2. 2602E+04 . 3.8500E 04
T ;. 6.08l4E+01 ~+1.0912E+02 1e6454E¢02 T 6.6022E£¢01 . 1.3565E+02 S Re 0925E+02
RHO 1.2014E+01 . 541930E+01 . 5¢3550E+C] RHO . 1,2001E+01 4.5722E401 - . %.946TE+01
H - 3.5306E¢02 -6.34G4E+02 . 8.2284E+02 H 4.1164E+02 . .. T, 351550_02 . . 9.8178£¢02
A .1l.2415€E¢01 1.5789E+01 2.6129E+01 A . 1.3571€E+01 2.3590E¢01 . N 28252E+C1 .
S 2.5612E+00 . .2.T5086E+00 ) 2.8B01€E+00 S 2.6T61E+00 . 2,8528€+00 . 2.9T60E+00
z 2.9113€E+00 3.5487€E+00 3,6651E+00 2z 3,1306E+00 3.6441E+00 | 3. 7195E+00
GAME 8.7051E-01 1.0113E+00 1.1321E+00 GAME 8.9112E-01 1.1258€+00 1.0256E +00
u 3.6999E+01 8.5807€E+00 1.0673E+01L - V] - 3.9955E+01 . 1. 0480E4+01 1-28085700,1
SPECIES . ==—=w======e MULE FRACTIONS -~-eccccccaa SPECIES . —~~—=—=<====— MOLE FRACTIONS --,—;--—- .
E~ | 3,6456E~01 4., T786SE~01 4.9524E-01 E~- - . 4,0907E-01 4.9233E-01, 5.0263E-01
] - . 2.1965E-01 2.8028€E-02 T.9956E~03 H 1.3489E-01 . 1.1526€-02 ., . 4.4300€~03
H+ | 3,6424E-01 4.,51Q1€-01 . 4.5584E~-01 He 4.,0811€E-71 . -4J5458E~01 , 4,.5262E-01
H2 . s 1.0805E-06 1.1914£~08 1.1986E~-10 - H2 . 3.4831E~07 . 5.9015€-10 - 1.0764E-11
H= . 8.9705€E-06 . 1.8822€-06 4,0T66E-07 H- . 5.,55TTE-0b6 . 5.0783E~07 2.3878€E-07
HZ'AV: X 1.4624E-05 5.2186E~06 6.2300E-07 H2+ . Y.8TI2E-06 l  194TE~-06 1.9384E-07 .
HE 5.1203€=-02 L.4594E-02 2.1347€E-03 HE 4,6968E-02 3 ' 8523E-03 8.5532E-04
HE+ 3.2049E-04 2.7674€-02 3.8188BE-02 HE+ 9.4675E-04 3.7276E-02 2.8934E-02
HE¢e 2.9439E~15 3.9512€E-07 6.0427E-04 HE++ 1.2498E-13 3.4413E-~05 1.0538E-02
PL = 2.00E+02 N/SQU-M, USL = 5,20E¢04 M/SEC Pl = 2,.00E+¢02 N/Su-M, US1 = 85,60E+04 M/SEC
XHZ = .85 XHE = .15 XH2 = .85 _ XHE = .15
. MOV ING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STYANDING SHOCK REFLECTED SHOCK
P ;‘2-30085003 2.1434E+04 . 3.5530E+04 -] : 2.6653E¢03 - ,2+¢3513E+04 4.1129E+04
T . 6.3266E+01 7 1. 2109E402 1.8904E+02 T . 6.9259E¢01 . 1. 5204€402 . 2.267T6E+02
RHO . 1.2036E+01 4.,9054E+01 .. 5.0956E+01 RHJ 1.1889E+01 4. 2202E+01 . 4.831T7E+01
H .3.8180E+02 . 6.8459€+02 . $.0358E+02 H 4.4256E+02 7. 8602E+02 . 1.0586E+03
A o 1.2966E+01 T 2.1670E+01 2.T329E+01 . A 1.4254E+0) oo 2-5}125001 . 2.9482E+01
S . 2.6190E+00 2.8040€¢00 T 2.9314E¢00 S 2.T330E+00 2.8986E+00 - 3.0160€+00
4 3.0217E+00 3.6083€+00 3,6884E+00 4 . 3.2368E+00 3.6644E+00 3.7539€+00
GAME B.7945€~01 1.0747€+00 1.0711E+00 GAME 9.0634E-01 1.1409€+00 1.0211E+00
v 3.3484E+01 . 9.4681E+00 1.1909E+01 U . 4.,1400E+0L . le L64SEQL . 1.3489E¢01
SPEC|ESA --------- MOLE FRACTIONS ~=e—mcccaccaa SPECIES ~==—=—ewem- = MOLE FRACTIONS ==——cecccecaea.
£~ oo 3.87T1TTE-01 . 4.8729E-01 4,9843E-01 (T3 . 4.2845E-01 4.9515€-01 © v 540717€E-01
H . 1.7535e-01 - 1.7888€E~02 5.584TE-03 H to. 9.8504E-02 7.72$98-03 " 347292E-03 -
He 3.8722E-01 4.5324E-01 4.5532€-01 He : ' 4.2669E-01 4,5619€-01 4.4914E-01
H2 6.4148E-07 2.7592E-09 2.7973E-11 H2 R 1.6628E-07 " 1433¢€5€-10 5.3102E-12
H~ . T.2754E-06 9,5006E-07 2.9111€E-07 H- 3.9135€~-06 - 3.0614E-07 - 20612E-07
H2+ 1.2354E-05 2.55712E=-06 "3,0759E-07 H2+ i T.3209E~06 5.6974E-07 13761 E~-07
HE 4.9101€-02 7.5268E-03 1.3275€6-03 HE 4,4579E~02 2.2183E-03 S+219TE~-04
HE + 5.4038E=-04 3.4040E-02 3,5575E-~-02 HE 1. 7631E~03 3,.8476E~-02 2.083TE-02
HE++ 1.8235E-14 3,.9065E-06 3.7658E-03 HE ¢+ 1.0337€-12 2+401 8E~04 1.8600E-02

81



TABLE |. - Continued

b, = 200N/ m’
PL = 2.00E+02 N/SQ-My, US1l = S.80E+0& M/SEC Pl = 2.00E¢02 N/SQ-M, USL1 = 6.,20E¢04 N/SEC
XH2 = .45 XHE = .15 XH2 = .85 XHE = .15
MOVING SHOCK STANOING SHQCK REFLECTED SHOCK MOVING SHOCK STANDING SKOCK REFLECTED SHOCK

[ 2.8549E+403 2,4266E¢04 4.3576E+04 P 3.2469E403 2.5595E404 4.T935E+04
T 7.3124E+0L 1.686TE+02 - 2446026+02 T 8.3245E+01 1.9862E402 2.9%4 1E402
RHO 1.1706E+01 . 3.9109E+01 4.6T59E +01 RHD 1.1143€+01 3.4670E401 4.236TE00)
H 4.7456E+02. 8.3779E402 1.13926+403 H S.4172E+02 9.46T5E+02 1.31626403
A 1.5011€+01 2.6324E+01 3.1243E+01 A 1.6627€4+01 2.7534E¢01 3.5611E¢01
[ 2.7883E+00 2.9408E+00 3.0571E+00 s 2.8957E+00 3.0189€E+00 3.1371E+00
z 3.3352E+00 3.6785E400 3, 7880E+00 M 3.5003E+00 3.T169E+00 3,8301€+00
GANE $.2391E-01 1.1168E400 1.0474E+00 GAME 9.4882€-01 1.0269E+00 1.1335€+00
U 4.2816E+401 1.2808€+01 1.425TE+01 u 4.5555E+01 1.4631E¢01 1.6283E+01
SPECIES  —~=—=-==——==— MOLE FRACTIONS ==——====== SPECIES ~~——==< MOLE FRACTIONS —— -
E- 4,4532€-01 4.97C8E-01 5.1162E-01 £- 4.T147€-01 5.0227€~01 8.1698E-01
H 6.7860€E-02 5.5465€-03 3.1219€-03 H 2.T793E-02 3.,4617€-03 2.0586E-03
He 4.4184E-01 4.5660E-01 4.4568€-01 He 4.5788E-01 4.53516-01 4.4180E-01
H2 64841 4E-08 . 3.72106-11 2.6136E~12 H2 T.6045E-09 5.8360E~-12 5.4021E~13
W= 2.5092E-06 2.0984E-07 1.7385E-07 H- 7.9073E-07 1.27€1E-07 1;0784E~07
H2+ 4.9778E-06 3.0006E~07 9.7136E~08 H2+ 1.7883€-06 1.1782€-07 4,43 70E-08
HE 4.1490E-02 1.4574E-03 2.6791E-04 HE 2.9263E-02 7.14C0E-04 4.1542E-05
HE+ 3.4B44E-03 3.8155€-02 1.2709€-02 HE+ 1.3591€E-02 3.0929E-02 3.0667€-03
HE++ 1.0468E-11 1.1645E-03 2.6622E-02 HE++ 1.548T€-09 8.7138E-03 3.6056E~-02

Pl = 2,005402 N/SQ-Ms  US1 = &.00E+04 M/SEC Pl = 2,00E+02 N/SQ-My, US1 = 6.40E+04 M/SEC

XH2 = .85 XHE = .15 XHZ = .85 XHE = .15

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

[ 3.0487E+03 2.4945E404 4.5820€+04 P 3.4499E+03 2.6297€+04 4.9955E¢04
T 7.7794E+01 1.8446E+02 2.6829E+02 T 8.9326E+01 2.1180E+02 3.2543€4¢02
RHO 1.1447€+01 3.6602€E401 4.4T78E+01 RHD 1.0832E+01 3.3165€+01 3,9995€¢01
H 5.0761E+02 8.9129E+02 1.22486+03 M 5.T689E+02 1.0045€403 1.4110E+03
A 1.5812E+01 2.6964E+01 3.3430E¢01 A 1.75536+01 2.8335€+01 3.798TE+0L
s 2.8425E+00 2.9808E+00 3,0970E400 S 2.9459E+00 3.0556E+400 3.1744E+00
7 3.4234E4+00 3.6947E¢00 3,8140E+¢00 4 3.5656E400 3.7437E+00 3.8380E+00
GAME 9.3874E-01 1.0668E+00 1.0922€+00 GAME 9.6739E-01 1.0125€E+400 1.1553E+00
u 4.4195E+01 1.3801€+01 1.5180£401 v . 4.6891E401 1.5295E+01 1.7423€401
SPECIFS  ====-=w—-—w- MOLE FRACTIONS ==-=-co=- -— SPECIES  —————wm—-men MOLE FRACTIONS ——— -
[ ©.5960E-01 4.9628E~01 5.1494E-01 E- 4.81156-01 5.0584E-01 5.17986-01
H %.4990E-02 4.2532E-02 2.5696E~03 h 1.7648E-02 2.9264E-03 1.64T6E~03
He ©.5249E-C1 %.5586E~01 4,4316E-01 He 4.5913E-01 4.5116E-01 4.4129E-01
H2 2.4012E-08 1.3148E-11 1.2336€E-12 H2 2.3551€-09 3.0020€~12 2.4194E-13
H- 1.4563E-06 1.5755E~-07 1.4077€-07 H- 4,216 TE-07 1.076€E-07 8.0937€-08
HZe 3.0831E-06 1.77¢8E-07 6.6958E-08 H2e 1.0150€-06 B.4164E-08 2.9723€-08
HE 3.6709E-02 1.0187€-03 1.1485E-04 HE 2.00576-02 4.T974E-04 1.4923€-05
HEe 7.1078€-03 3.5742€-02 6.644TE~03 HE+ 2.2012€E-02 2.4495€6-02 1.4422€-03
HE++ 1.2718€-10 3.8384E-C3 3.2569€-02 HE++ 1.54096-08 1.5062E-02 3.7625E-02
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Pl =
XH2 =

NI DT

GAME

SPECIES

E-
H
He
H2
H-
H2+¢
HE
HE+
HE++

Pl
XH2

P

RHO

GAME

SPECIES

E~

H

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

2.Q00E+C2 N/SQ-M,

TABLE 1. - Continued

p1-200NIm2

US1 = &.60E+04 M/SEC

XHE = 415

MGVING SHOCK STANDING SHOCK REFLECTED SHOCK

3.6560E+03 2. 6B41E+04
9.64T4E+01 2. 24T9E+02
1.0473E+01 3.1659E+C1
6.1308E+02 1.0633E+03
1.8774E+01 2.9415E401
2.9931£+00 3.0915E+00
3.6186E+00 3.7715€+00
1.0096E+00 1.0206E+00
4.8188E+01L 1.5917E+0}
v=w=wme—m—a= MOLE FRACTIONS —
4.8875e-01 5.0948E-01
1.11326-02 2.5032€-03
4.5867E~01 4.4824E-01
6.7588E-10 1.6340€-12
2.1551£-07 9.1234E-08
5.5124€E-07 6.1643E-08
1.1371g-02 2.9837E-04
3.0081E-02 1.77C6E-02
1.3577€-07 2.1767€-02

2.,00E+02 N/SQ-M,

«85

5.1648E+04
3.5831E¢02
3.7517E+01
1.5088E+03
4.0040E4+01
3.2113E+00
3.8421E+00
1.1646E+00
l.8611E+01

5.1850€-01
1.3148E-03
4.4115E-01
1.1023€-13
5.9345€-08
2.0017€E-08
5.5097E-06
7.2012€E-04
3.83156-02

US1 = 6.80E+04 M/SEC

XHE = .15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3.8617€+03 2.6917E+04 5.2426E+04
1.0581E+02 2.3849E+02 3,5091E+02
$.'9805E+00 2.9725€+01 3.4886E+01
6.5017E+02 1.1216E+03 1.6067€403
2.0406E+01 3.0782E+01 4.1896E¢01
3.0389E+00 3.1286€+00 3,246 86400
3.6566E+400 3,7968E+00 3, 8644E400
1.0762£+00 1.0464E+00 1.1680E+00
4.34036+01 1.6559€401 1.9782€+01
————=ce———e— MOLE FRACTIONS =—=—=caemee-
4.9407E-0L 5.1275€-01 5.1878E~01
6.TL64E-03 2.1134€E-03 1.0582E-03
4+5819E-01 4.4563E-01 4.4115E-01
1.5693€~10 8.6300E~13 5.3160E-14
9.9414E-08 7.4596E-08 4.3139€-08
2.6813E-07 4.4118E-08 1.3768E~-08
5.1440E-03 1.6530€~04 2.2558E~06
3.5876E-02 1.1566E-02 4.0380E~-04
1,3092E-06 2.7776E-02 3.8612E-02

Pl = 2.00E+02 N/SQ-M,

XH2 =

P
T
RHO
H
A
S
3

GAME
U

SPECIES

E-

H

He+

H2

H-
H2¢
HE
HE+
HE#+

«85

MOVING SHOCK STANDING SHGCK

USL = 7.00E+04 M/SEC

XHE = .15

REFLECTED SHOCK

4.0650E+03 2.6624E004 5.24T4E+04
1.1723€+02 2.5255E+02 4.2326E+02
9.4306E+00 2. 7631E+01 3.2237€+01
6.8806E+02 1.1786E+03 1.7020€+03
2.2065E+01 3.2265E+01 4.3630E+01
3.0807€+00 3,1636E+00 3.2813E+00
3.6770E+00 3.8154E+00 3.845TE+00
1.1295€E+00 1.0804E+00 1.1694E+00
5.0519E+01 1. 7258E+01 2.0853E+01
—————————— ~= MOLE FRACTIONS —~—=woe———-

4.9687E-01 5.1513E-01 5.1895E-~01
4.09926-03 1.7747€-03 8.5827€-04
4.5824E~01 4.4379€-01 4.4119€-01
3.3559€e~-11 4.5443€E-13 2.6850E-14
4.6104E-08 5.9538€E-08 3.1240E-08
1.2490E~07 3.1374€-08 9.6362E-09
2.1762E-03 8.5486E-05 1.0056E~06
3.8606E-02 7.11728-03 2.4835E-04
1.1915€-05 ©3.,2111€-02 3.8755€-02
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Pl = 5,00E¢02 N/SQ-M,

XH2 =

I
.Q

o

CONND I DD

>
x .,
~m

‘SPECIES

E-

h,

He

“H2

H-

H2¢

HE
‘HEe ~ |
“HE++ .

.85

N -

1.2097€+01
"3.0557E400 .
3.9585€+00
3.1244E+00
- 1.7411E+00
"1.0598E+00

1.0000E+00"

. . 9.9208E-01.
‘2.4141E400

1.5910€6-62
" 8.1772€+10
3.7694£-20

8.5000E-01"

3.2343E-70

3.19276-20

1.5000€-01
2.2107e-71

Lo

TABLE 1. - Continued

pl-slem2

US1 = 4.00E+03 M/SEC

XHE = .15

.

MOVING SHOCK .STANDING SHOCK REFLECTED SHOCK

2.5396E+01 622323401
3.8279€+00 5,444 9E +00
6,6354E400 1.1445E¢01
3.9436E400 5+ 73526400
1.9395E+400 2.2859%+00
1.0617E+00" 1.0794£+00
1.0000E+00 1.0001£¢00
9.8274E-01 . 95961E~01
1.4366E+00 1.277TE+00
—==——c~=———— MOLE FRACTIONS ===e—me——=te
1.7792E-40 2.0264E-24
1.38719E-07 1.2848E-04
5.0324€E~-20 6.0537E-20
8.5000E~01 8.4988E~-01
4.5504E-46 1.5659E-28
. 1.9097€-20 8.8817E~21
1.5000E-01" 1.4999E-01
© 2.7095E-59 5.8T04E-50
0. 0.

b s

>

PL = 5.00E+02 N/SQ-M,

XH2 =

SPECIES

E_

H

He
H2 .
H-

H2+

HE

HE+
HE+¢ -

84

US1 = 5.00E+03 M/SEC

XHE = .15

"MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.9056E +O1
[ 4.2232E400
4.5126E+00

437136600

T 240317€400

T 1.0914E+00 -, -
1.0000E+00 . .

9.TT4UE-O1 ..

T 3.1423€400

[ — - MOLE FRACTIONS

.340354E-34
1.6348E-06
5.7285€-2C
8.5200E-01
2.0206€-39

1.2136€E-20 -

1.5000E-01
4+6405E-5¢
0.

“

5.0530E+01

5.6514E400° . .

8.9382E+00

5,974 TE400
.2.3235E+00.

1.0958E+00

1.0001E+00 -

9.5513E-01.

1.5832€+00

2.3350€-22
2.7010E-04
6.2366€-20
8.49156~-01

2.0763E-26 .

7.2793€-21
1.4958E-01
T.7620E~49
0.

1,1078E+02
. 745240400
1.4651E+01
B8.%365E +00
2.5910E+00
1.1163E+00
14 0048E+00
.8.8797E-01

B .1.4012€+00

9.0485E~16
9.5494E-03
B.4106E-16
8.4117E-01
7.3286E-19
6.4595E-17
1.4928E-C1
2.2343E-38
O

Pl = 5,00E+02 N/SQ-M,

XH2 = .85

&

CQNU‘)ID-“
z -
m

SPECIES
E-

H¢+
H2

‘H=

H2+

HE+
HE ¢+

PL = 5.00E+02 N/SQ-Ms

2.T6T2E4+01
5.5839E+00
4+.954TE+00

5.8981E+¢00 -

2.3097E+00
1.1219E+00
1.0001E+00
9.5521€£-01

3.8682E+00

US1l = 6.00E+03 M/SEC

XHE = .15

8. 8064E+01
- TST6S5E+00
1.1555E+01
8.5584E+00
2.5904E+00
- 1.1295E+00
‘- 1.0058E+00
8.8048E-01
1.6548E+00

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1. TLTOE+02
8.9903E+00
1.8579E+01
1.1529€ +01

© 2. TT44E+00
- 141526E+00

1.0279E+00
8.3290E-01

i 1.4105€4+00

———e=———=— KOLE FRACTIONS —————————m

4.T405E-23
2,9270E-04
6.3726E-20
8.4973e-01
2,5606E-27
5.7330£-21
1.4998E-01
1.7258E-49

XH2 =. .85

14
T
RHO

Rriiag
A
s

I S
GAME
u -

SPECIES

E_

H

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

3.8103E+01

+ 649923E+00

5.4315E400.
7.7140€+00
2.5097E+00
1.1511E+00
1.0033E+00
8.9787E~01

4.6123E400

"1.3810E-15

1.1625€E-02
1.2948E~15
8.3925E-01
1.0307E-18

B.T35SE-17

1.4913E-01
4.2555E-38
0.

5.8161E-13
5.4368€-02
S5.4786E-13
T.9971E~-01
1:3759€-15
3,.5124€-14
1.4592E-01
2.0196E-32
0.

USl = 7.00E+03 M/SEC

XHE = L15

1.4555E402
9.Q273E+00
1.5629€+01
1.1787E+01
2. 77856400
1.1649E+00 °
1.0317E+00
8.289SE-01
1.5996E+00

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2.5221€402

-1.0061E+01

2.3469E401
1.5136€ +01
2.96426 400
1.1916E 400
1.0681€+00
8.1764E-01
1.3911E+00

~mmemmmceme= MOLE FRACTIONS ———————emmmm

7.5561€E-17
6.4853€-03
T.1749€-17
3,4400E~01
2.2816E~20
3.,9041E-18
1.4951E-01
4.3556E-41
0.

6.9260€6-13
6.1673E-02
6.5470E-13
7.9314E-01
1.4372¢e-15

3.9340E-14

1.4539e-01
4.9107€E~32
0.

1.8742€~11
1.2756E-01
1.7749E~11
7.3201€E-01
8.1206E-14
1.0747E-12
1.4043E-01
3.5892€E-29
0.



Pl = 5
XH2 =

NP I R -

GAME

SPECIES

E-
H

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

PL = 5
XH2 =

4
T
RHO
L}
A
S
z

GAME
U

SPECIES

E_
H
H+
H2
"
H2+
HE
HE ¢
HE#++

2
pl-SDONIm
/4
<Q0E+02 N/SU-M, US1 = 8.00E+03 M/SEC PL = 5.00E402 N/SQ-M,
-85 XHE = .15 XH2 = .85
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
5.072TE+0L 2.3326E+02 3.7253E¢02 P 8.2158E+0L
8.1124E+00 .1.0141E+01 1.1020E+01 T 9.5852E+09
6.1476E+00 2.1375E+01 3.0100€¢01 RHO 7.9683E+00
9.8362E+00 . 1«5678E¢0) 1.9473E+01 H . 1.4959E+01
2.6341E+00 2.9834E+00 3.1765E400 _A 2. B894E+00
1.1805€E+00 1.2938E+00 1.2346E+00 'S 1.2451€+00
1.J171E+00 1. 0759E+00 1.1232£+00 I3 1.0757E+00
8.4091E-01 8.1572E-01 8.1523E-01 GAME 8.0971€E~-01
S5.4088E+00 1.5527€+00 1.3893€+00 ] T7.0620€+00
--------- ~~ MULE FRACTIONS —==vm=we———e SPECIES
3.1856E~14 2.6003E-11 2.16T6E-10 E- d.8069E-12
343542F-02 1.4112€-01 2.1935€-01 H 1.4069E-01
3.0555E-14 2.4718€E-11 2,0587€-10 He ' 8.5073€E-12
3.1897€-01 T.1946E-01 6.4710E-01 H2 T.1986E-01
2.559%9E-17 1.1166E-13 1.4710€~12 H- 1.7888E-14
1.3268€E-15 1.3960€-12 - 1.2358€E-11 H2e 3.1751e-13
1.4748E-01 1.3942€-01 1.3355€E-01 HE 1.3945E~01
1.3378€-25 8.0791€-29 4.8985E-27 HE ¢ 1.99376-30
0. Q. 0. HE++ e
+00E®+02 N/SQ-M, USLl = 9.00E+03 M/SEC PL = 5.00E+02 N/SQ-M,
.85 XHE = .15 XHZ = .85
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
6.54TOE+0L 3.5815E+02 5.4268E¢02 P 1.0063€E+02
8.9294E+00 1.1108E+01 1.1944E+01 ¥ 1.0151E+01
7.0354E+00 2.8437E+01 3.8134E+01 RHO 8.8836E+00
1.2255E+01 2.0190E+01 2.4537E+01 H 1. 7942€+01
2. 1591E+0Q 3.2033E+00 3.4119€+00 A 3.0238E+00
1.2116E+00 1.2466E+00 1.2818E+00 S 1.2810E+00
1.0422E+00 1.1339E+00 1.1914E+00 3 1.1158€+00
8.1805E-01 B.1471E-01 8.1806E-01 GAME 8.,0720€E-01
6.2332E+00 1.5451E+00 1.4106E+00 v 7.8813E+00
----------- MOLE FRACTIONS ———=-=—-=~-= SPECIES  —---e-coe——-
8,8204E~13 2.8236E-10 1.5518E-09 E- 4.8039€-11
8.1004E-02 2,3610€E-01 3.2124E-01 H 2.0761E-01
8.4921€E-13 2.6891E~10 1.4799€6-09 He 4.6512E-11
7.7507€-01 6.3161E-01 5.5285E-01 H2 6.5796E-01
1.1978€-15 1.9094E-12 1.5057€-11 H- 1.2911€E-13
3,4029E-14 1.5361E-11 8.6987E~-11 H2e 1.6564E-12
1.4392€-01 1.3229€-01 1.2591€-01 HE 1.3443E-01
2.5671E-33 1.3371€-26 8.7139E-25 HE + 8.7162E-29
e 0. 3.7031E-90 HE ¢+ J.

TABLE I. - Continued

USL = 1.00E+04& M/SEC

_ XHE 15

MOVING SHOCK STANDING SHACK

~——m—e—eem—- MOLE FRACTIONS

5.2330£+02,
1.2012€+01
3.6214E+01
2.5285E+401
3.4384E+400 °
1.2934E+00
1.203CE+00
8.1813E-01
1.5554E¢00

1.8337E-09

3.3745E-01

1.7519E-09
5.3786E-01
1.7502€-11
9.9343E-11
1.24¢€9E-01
1.0946E-24
2.40644E~89

REFLECTED SHOCK
. T.6391E+02
1.28576+01
4.6763E401
3.0263E+01
3.6693€¢00
1.3328E+¢00
1.27106+00
8.2394E-01
1.448CE+400

7.8881E-09
4.2643E-01
7.5558€-09
%.5555E~01
9.9956E-11
4.3224E-10
1.1802€-01
4.0233E-23
1.2625€-83

USl = 1.10E+Q04 M/SEC

XHE = .15

MOVING SHOCK STANDING SHOCK

1.2753E+02

1.2890E401

4.4041E+01
3.0908€+01
3.6896E+00
1.3434E+00
1.2816E+00
8.2407€-01
1.5918E+00

MOLE FRACTIONS

8.6147E-09
4.3941E-01
8.2651€-09
4.4355e-01
1.0584E~10
4.5546E~10
1.1704€-01
4.35708€-23
l.2485€-83

REFLECTED SHOCK
.7 1.0366E+03
1.3790E+01
5.5229E+01
3.6635E+01
3.9524E+00
1.3873E+00
1.3610E+00
8.32326-01
1.5090€+00

3.2615€-08
5.3051€E-01
3.1405€E-08
3.5928E-01
5.0246E-10
1.7122€E-09
1.1021E-01
1.0962€-21
2.2826€-78

85

A e e

ey

Py



" TABLE I. - Continued !

- . . R, X 2 . . - . N
. : P p, *500N/m - e o
. 1 . SRR L .
. PL = S.00E+02 N/SQ-N, USL = 1.20E+04 M/SEC - ‘Pl = S.00E+ - 1. ' -
XH2 = .85 XHE = .15 ; e - .goe 02 N/sa-n. ‘g:é - 1::25004 M/SEC
WOVING SHOCK STANDING SHOCK REFLECTED SHOCK . HOVING SH ™
P 1.2093E¢02 . 9.7222E402° 1.36356403° ] 1.66122.22‘ s ?°§231§?3§‘ REFL;flsgogrggl
T 1.0666E#01~ * - 1.3760€+01 1,4798E ¢01 T~ ', 1.16226¢01 . 1.5780E+01 1.7482E+01
RHO ~ '9.756B8E+00 . . 5.1541Ee01 6.3081E+01 RHO © Le1294E+01 ‘64 3580E+01 7.4182E 401
W 2.1207E+01. - 3.7073E¢01 - 4.3684E401. M- - 2.85T6E¢01  '5.0933€401 5. 9955E 401
A 3.1633E400 - 3.9622E400 4.270% 400 A 3.4620E¢00 * 4.6045E400 5.1216€+00
S- 1.3192€+00 1.3963€+00 1.4446E400 s 1.4021E400 . 1.5076€+00 156606400
2 . 1.1619E400°  1.3689E+00 . 1.460TE+00 i 1.2701€+00 1.5639E¢00 - 1.6801€+00
GAME~ 8.0741E-01 8.3225E-01 © 8.4392E-01 GAME 8.1197¢-01 8.5908€-01 8.9306E-01
u 8.6962E+00 1.6486E+00 1.5904€+00 v 1.0300E+01 1.8323E+00 1. 849TE+00
SPECIES  ——===—====—- MOLE FRACTIONS —===w=oow=r- SPECIES  ===——cc—eee MOLE FRACTIONS —————————
E- 1.8827E-10. 3.32556-08 1.2369€-07 = © 1.66286-09 4.0 . -
M 2.78726-01 °  5.3900E-01 6.3075€-01 W 4.2528€-01 ey it ipetanet
He 1.8266€-10 3,2065€-08 1.1989€-07 He 1.62026-09 3.93238-07 2. 0032E-06
H2 © 5.9219€-01 3.5142€-01 2.6635€-01 H2 - . 6.5662E-01 1.82$5€-01 1.0112€-01
H- © -6.2727E-13 4.9048€-10 2.1640€-09 He 7.50696-12 6.9807E-09 3.6290E-08
H2e -6.2315E-12 1.6805E~09 . 5.9640E-09 H2¢ © 5.008lE-11 = - 1.6276E-08 6.T43E-08
HE . - 1.29106-01 " | 1.0957E-01 .  -1,0269€-01 HE - "1.1810€-01 " 9.5918€-02 8.9280€-02
HE+ | -1.B081E-27 .  1.00€7E-21 " 2.6759€-20 HE+ © 2.3475E-25 | 4.2891E-19 2.5318E-17
HE++ ;0. o 1.5550E-77 | 3.8301E-73 HEee . 3.4816£-92 -1.5220€-68 5.3523€-62
. N
PL = 5.00E+02 N/SQ-M,- USL = 1.30E+0¢ W/SEC ™ PL & 5.00E+02 N/SG-M, USL = 1.50E+04 M/SEC
XH2 = .85 .7 XHE = .15, . : XNZ = .85 XHE = .15
... [MOVING SHOCK SVAND!NG SHOCK REFLECTED SHDCK - -HDVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 1.4293E402 . 1.2533E+03 1. 74276¢03. 2P L 1492236602 - 1.9116E+03 2.6806E+03
T * . 1.11526¢01  1.4720€+01 . 1.595TE+0l | T .+ 1.2090€¢01 1. T094E¢01 2.007TE +01
RHO 1.0562E¢01, 5.8L76E401 - 6.964TE+O0L" RHO 7 1.1941E+01 . 6.7T118E¢01 = 7.4817E+0)
H. 7, 2.6751Ee01 .  4,3742E¢01 ° ' 5.1413E+01 e 3.2683E+01 5.8614E¢01 - 6,9609E+01
A . - 3.3090E400  ° .2622€+00 4. 66226400 A 3.6239E+00 5.0227E+00 5:5124€400
s - 1J3596E+00 1.4512€400. . 1.5045E€+00 s 1.4465E€400 1.5644E400 1.6286E+00
z . 1.2134E+00. - 1.4635E+00 1.5640£400" z 1.3315E+00 © 1.6662E¢00 1.7846£+00
GAME °  8.0915£-01 8.4323E-01 - 8.61256~-01 GANE 8.1574E-01 8.8577E-01 9.7565£-01
v 9.5092E+00 1.7274E+00 1.6982E+00 u 1.1093€+01 1.9763E+00 2.1012€+00
SPECIES  —=s---===<== MOLE FRACTIONS <-r---=-m=oc - SPECIES  =-===~=c=cie MOLE FRACTIONS m~—m==ce——e-
£~ 5,9920E-10 1.16986-=07  4.6585E-07 €= 4.2113£-09 1.5224€-06 , 1.6115E-05
H . 3.5179E-01 - ° 6.3344E<01 T.26451E-01 o . 4.97T95E-01 . 7.9963E~01 8.7922E-01
He, 5.8258E~10 .- 1.13506-07 = 4.5495E-07 He 4<1130€-09 1.4984E-06 1.6012€-05
HZ . - 3.2660€-01 * 1256407E-01 1.7983€-01 M2, - . 3.8939E-01 - 1.1034E-01 3.6683E-02
H- 2.3046E-12" 7 1,9233E-09 - 8.5994€-09 He L0t 2,11226-11 2.53456-08 2.1501€~07
W2e . 1.8980E-117-.  5.41626-09 .  L.950LE-04 H2e 1.1939€-10 . %.9358E-08 ~  3.1786E-07
HE . 1.2362E-01. .- "1.0249€-01 9.5662E-02 HE " 1.1265€-01 9.0028E-02 8.4054£-02
HEe - © 2.391%€-26 . 2 1761€-20 6.4327E-19 HEe - . 1.9079E-24 1.09¢0E-17 3.9629€-15
ME+e 3. 1.7595E-73 1.3064E-67 HE®+ ~  6.1035E-88 2.3482E~63 6.3200E-54



TABLE 1. - Continued

Pl = 5.00E+02 N/Su-N' USY1 = 1.60E+04 M/SEC Pl = 5,00E402 N/SQ=M, :=,41. +04 .
 XHZ -_a-55«~ o XHE.= W15 :-. .. ) XM2 5T TIgs T 'ggé’= 11?2E}24‘"{SEF.
MOVING SHOCK STANUING SHUCK REFLECTED SHOCK .t . 2MOVING.SHOCK , STANDING SHOCK,.
;201946E402:: - . 2 2.2664E403 3.2891E€+03 : C Y 2. 7e91e40z z.ée?aéoga REFLEfzfgoé?ggx
"1.2569E#0L ,,  1.9010E+01 .. 2.6106€+01 1.3622E¢01 ' 2.7521E401 3.5487E+01
1.2495E%0l; . 6.7710E+01: 6.8450E+01 1.3284€+01 "2 5,7027€401 ; 6.2140E+01
3.7070E40Ly, . 6.6739€+01: 8.1462E+01 4.6685E+01 7. 8. 36256401 - 1.0729€+02
. S EN 1954&»00;‘~ 5.6181E+00. 7.3131E+00 1871E+00 % 7.5167E400 . 8.4198E +00
A 1. 4525E 400, - 1.620CE+00. 1.6911E+00 o 1. 7156E400 ° 1.7817E+00
TN S 1.39756400,7.  1.7608E$00..: 1.8406E+00 L.8452E000 1.86824€ +00
- e . GAME 8.20556-01- .- 9.4293E:01 . 1-113°§'°° L.1126E400 9.53726-01
AT 1,19315.?17,, 2.1948E+00 .- 2.6444E+00 3.1356E400 . 3.6465E +00

- NOLE FRACTIONS -

e mm—as (MOLE FRACTIONS === m=mmme

1. b083E-08 7.78586-06 ©.2256E-04 . )

5.6887E~01. 846415E-01 . 9.1213€-01 8. 0;;§E~gx ;:;ggzs_gf
9.8727E~09 T.72C9E-06. 4.2213€-04 28606 3.9209e-01
3.2379E-01: 5:0645E202 " 5.5214€-02 Tr35iat 03 iine-o2
5.46T7E~11, 1.0734E-QT. 2.6652€-06 3.22016-10" 3 ie9ti0e. e
2.6522E710 ¢ 1:7225€-07" 3.0960E-06 1Tl 309" Sozeaeoe 31384t-05
1.0733E~01¢ 8:5187E=02 8.1495€-02 E' . 9.73166-02" 1288€-02. 7.9683E-02
l.4148E+237 5.9954E=16. 1.2894E-11 Do 8,0735€-22" 5.6670E=11. 1.3678E-07
2.3908E-84. S.4165E-57 3.5475E-41 2 THEseL 3.2358E-76 . 6.7238E-39: 1.2362€-26

R A FERAA AR . o . PR ‘

PL = 5.00E402 N/SQ-M,  USL = 1.70E40% M/SEC Pl .= 5.00E¢02 N/SQ7M;  USL = 1.90E$04 M/SEC,

XH2' 4= 85 R L XH2 ia* < g5’ O XMETeT a1 0 k

MOV ING SHOCK STANDING SHOCK REFLECYED SHOCK MOVING SNOCK STANDING SHOCK REFLECTED SHOCK

‘2.4837E¢02 ' *- tz.eozzeooz"l\ 3.9661E+03 "3.1103€+02 3.18305003 5.2408E+03
1. 3orle.q1.At 2.239sE401 - 3.3876E401 1.4257E¢01 " 3.2834E+401, 4.3582E+01
1.2946E401 ° °  6.3698E+01 - 6.3025€+01 1.3485E+01 © $01. . 6.2766E+01
4.1738E+01 -*  7,5182E+01 9.4641E +01 S.1911E+01; ° 1.1980E+02
3.9825E400° -1 6.5895E400° 8.0704E +00 4.4204€400 - 8.T408E+00
1,5400E¢00 ° *  1.6714E+00 1.7423E+00 1. 6saosooou g 1.8165€400
1.46TTE400" - 1.8242E+400 % 1.8576E+00 1.6177E+400 1.8561E+00 . 1.9158E+00
8.2672E-01 - - 1.0629E400° 1.0350€+00 8.472ZE-0L"" " 1.0444E400 " 9.1503E-01
1.2662€¢01 ~ ' 2.5752E+00 - -* 3.2690E+00 L.4r99E+0L. . 3.6627€400 3.8861E+00

SPECIES  ----—------- MOLE FRACTIONS ------=-—>-- SPECIES ~ w==w-==c2=v= MOLE FRACTIONS -=—--———0
E- 2.353LE-08 7.3540E-05 5.3553E-03 E- 1.3734E-07 4.4981E-03 3.4834E-02
YR 6.3727€~01" 9.0338E-01 9.0728E-01 "W 7.63676-01 9.0898€~01 8.5153E-01
He 2.3102E-08 7.3348€E-05 5.3534E-03 : He 1.3566E-07 4.4967E-03 3.4820€-02
H2: 2.6053E-0Y 1.4243€-02 1.2255€6-03 - H2 1.4360E-01 1.1829€-03 3.9265€-04
M 1.3423E-10 - 6.4149E~07 1.6362E-05 . H~ 7.84563€-10 1.2277E-05 5.8018E-05
“H2+ 5.6306E-10 8.3407E-07 1.8276E-05 : H2+ 2.4648E-09 . 1.23661E~05 7.1644E-0S
HE 1.0220€=01 ' 8.2230E-02 8.0748E-02 B HE 9.2725E-02 8.0812E-02 T.829%E-02
“HEe+ 1.0348E-22 . 1.5269€-13 6.7995E-09 HE+ 7.5848E~21 3.83526-09 7.4770E-07

HE e+ 4.0257E-81 - 1.43526-48 2.2872E-31 T _HEes 2.0415€-75 2.6403E-32 5.8342E-26



Pl = Se 005002 NISQ-N.

XH2 =

SPECIES

E~
H
He -
H2

B
TH2e v

HE' "~
HE+ -

" HE®e

-88

cComnuB IO~

ot

TABLE 1.

T

u51 = 2.00E$04 M/SEC |

HE = .15

. MOVING SHOCK STANDKNG SHOCK REFLECTED SHBCK

3. 44S6E+ 02 "
1.5055E+01

1.3505E¢01

1.6876E+00"
L.6946E+00
8,6780E-01
1.4948E+01

mmaesc—me== MOLE FRACTIONS ———-=

3.8239e-07
8.1979€-01
3.7895€-07

9.1692€-02

2.0392E-09
5.4T63E-09
8.85166-02
8.6363E-20
1.4548E-70

© 5.7612E401 7
* 4.TO53E+00

Pl = 5,00E+02 N/SQ-M,

XHZ =.

2

-8

-3.T917€+02-

1.6209E+01.

1.3237€+01

6+3180E+0L. -

5.1092E+00
1. 73656400
1.7672E+00°
9.1130&-01

. L.S6T0E+01

© 1.4255€-06
83.6826E-01

Le4lTTE-NG"

4.68556-02

6.4182E-09
1.4266E-08
3.4880E-02
2,2224€E-18
3.4711E-60

.~

'3.4730E403

© - 3,73358e01°
- 4,9653E+01
1.0244E+02

8.2432€+00

1.7874E+00
11.8735E+00
“9.7145E-01
4.0622E+00

1.3162€-02
8.9295€6-01
1.3156€-02
6.1072E-04
'245098E-05
2.8746E-05
8.0066E-02
5.3870€-08
3.5642E-28

$.8026E +03
4.6824E401
6.3409E 401
1.3234€402
9,0526E+00
1.849T7€E+00
1.9543E 00
8.9552E-01
4.04366400

5.3780€-02
8415256-01
$.37556-02
2.89346-04
1.5690E-05
9.8043E-05 .
7.6750E-02
2.3241E-06
3.5906E-22

p, = 500 NI m? o
. Pl = 5,00E+02 NISQ-Nv
KHZ - '.85

*MOVING SHOCK.

LE 4.1393€402:

L 1.8238E+01.
RHO 1.2455E401-
‘H. . 649192Ee01" -
A7 ‘. 5.8136E+00°

s  1.7830E+00

‘7 1.8221E+00

GAME 1.01T70E+00

1] 1.6332€+01

SPECIES  —m——=m

E- 9.7996E-06
H .. 9.,0235€e-01
He 9. 777LE-06
.H2 1.5305E-~-02
H- 3.05156-08
M2+ 5.2978E-08 _
HE 8.,2321E-02
HEe 2.6774E-16
HE ¢+ 4.,15806-59

US1 = 2.10E+04 M/SEC

KHE = .15

- 3.7313E+03

4.0955E+01
4.7981E¢01
1.1256€E+02

- 8.4926E¢00°
"1.8206E+0Q0

1.8989E+00

. 9.2742€-01

4.3178E+00

2.6199E-02

8.6814E-01
2.6151E-02

3.8977E-06

3.8622E-05

4.6066E~05
7.8952E-02
2.9719€-07
1.5217€-25

AOVING SHOCK STANDING SKOCK REFLECYED‘S“OCK

6.234TE+03

. 4.950TE +01

6.3087E+01
1.4499E+402
9.3494E+00
1.8832E+00
1.9962E +00
8.8450E-01

4.1597€+00

MOLE FRACT [ONS —=————-—y—='

7.3584E~02
T.7729E~-01
Te3547€<02
2.2300E-04
8.9109E-05
1.2039E<04
7.5137€-02
5.3475€-06
7.3820€-21

- Continued.

Pl = 5.00E¢02 N/SQ-M,

XHZ = .85

USl = 2420404 M/SEC -

- .lSV

STANDING. SHOCK
3.8515E¢03
4.3816E¢01"
_4.5539E+01,
“1.2291€402

. 8.T372E+00
1.8551E¢00
1.9302E+00
9.0261E-01
‘4. 4624E400

MOLE FRACTIONS

<

REFLEC?ED SHOCK

4.1908E~02. .

8.3810E-01

%.1895E-02

2,7276E~04

4.9636E<08 "

6.15C3E~0S

T.77C9E-02

9.5573E-07

1.1071€-23

-USLl = 2.30E+Q04 M/SEC

XHE = ol

6.3695€¢03

- 521655E+01

9.6164E +00
1.9185€+00
2.0397E+00

D 8. TT7T0E-01

4.23226+00

9.33126-02
7.3948€-01
9.3263E-02
1.7317E-04
9.6210E-08
1.3459€-04
7.3530E-02
9.9850E-06
6.9169E-20

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
- 6413326403

P . 4.4TTSE+02
T 2.1755E¢01 -
-RHO 1.1160E+01. _

H - T.541&Ee0L "

A 6.7217€+00
.S 1.8246€+00
_z 1.8443E+00, .

 GAME 1.1261E+00

LU . 1.6902€+01
SPECIES
E~ T 1.21756-04
H 9.1523-01

He 1.2167E-04

h2 - 3.2219€-03

H= .- 2.0673€-07

H2e | 2.TT726-07 .
HE ¢ 3.1332€6-02

HE+ 1.4238E-13

HEe¢+

3,7734€+403.

4. 6024E401
4s1721E401°
_1.3314E¢02_
8.9611E+00
1.8918E+00
1.9651E+00
8.8789E-01,
4.5173E+00

-t

v

5.3273E+01

- .55256E+01

1.6900€+02
9. 8446E+00
1.9562E+00
2.0836E+00
8. 7314€-01

4.2T09% +00

—————=ee——' MOLE FRACTJONS ==—=mwmeees '

6.0995€~49

5.80848E-02¢

8.0566E~01
5.8830E~02

1.9613E~04 .

5.6194E-05
7.1919€-05
7.6329€-02
2.1851€-06
2.0801E-22

" 1.1237€<01

7.0296E-01
1.1231E-01
1.3313€~04
9.6357€E-0Q5
1.3844E-04
T.1976€-02
1.592] E~-05
3.5393€-19



T al18TeEs0i" T
7.2931€+09

.4 1.8503E+00
77 1.1097E+00
ot 1. 7447E4+0L

Y671

Pl =15 00E+02 N/SQ-H'
XH2 = .85

- 5.1896E4¢02:
+ T 2.9813E401"
© 9.3715€E+00
8.8622E+01°
- T.5566E+00 -
- 1.8901E+00"
1.8575E+00 .

AU * 1.8028E+01°%
SPECIES
- Bl 4.3867E=03 1'%
SGH e T 9.10126<01. -
LHe 40.3864E-03" .
‘M2 T . 3.4989E-04
He=" 2.T7217E<06":
H2¢ -+ - 3.0354E-06" -
CHEST LT 8.0754E~02" -
hEST 1.0055E=09
HEe+ . 5,0879E=35"

* %, 5343E400

3.6366E<04"..

MOVING *SHOCK +* SﬂANDlNG SHUC

1.0311E+#00% *. - 8. T290E-01

" 4,5582E400 -

£ 'TABLE T, -< Continued

p, <1500 NI m?

MOLE FRACTIONS
765608 oz

7.7166E501 .
7.6566E02

9.5139E-02
7.3610E=01

9.51C9E-02

1.1820E~0

2.1087e-21"

6.4806E-05"

8,7902€<05
7.3376€E-02

7.4302E-06"

1.6281€-20

. REFIECTED SHOCK

5.5165£403
5.4720E +01

. 9.0793E+01
> 1.8079E402
' 1.0068E +01

1.9932E+C0

. 2.1287€+00
; 84 T0L6E-01

4.3024E+00

1.3118E-01
6.6650E-01
1.3111E-01
1.0397E-04

9.4722E-05
1.3941'E-04
7.0641E-02
2.3721 €05
1.4231E-18

1 US1 =2, 50E04 MY SEC
ToRHE = L15

‘REFLECTED SHOCK

' 5.9005E+03

© 5062356 +01

4. 8209E+01
1.$345E¢02

1 1,0310E401
::”-2.02825000

2.1765E+400
" Be6844E-01
"&.3457E¢00

- mmmmmemiaie MOLEY FRACTIONS =semeo—te—te

1.5024€-01
6.3037E~01
1.5015€-01
8.3277E<05
9.3940E-05
1.4181E-04
6.8883E-02
3.4722€-05
5.4900E-18

XH2 = .85

5.5876E+02
3.3057£+01.,

9. 03475»00,
9.5690E+91,
7.71215000»
1.9L8LE+QO

. 9.6170E:
" 1.8667E+61

51841 4E-

1.0620
2.5574E- 31

Pl =".oosooz N/ SU-M)
XHZ2 = .85

" MOVING SHOC
6,0153E+02
" 3,5685E+01
8.9181E+00
* 1.0308E+02

' 9.1908E-01
1.9354E+01 "

2.13916-02

1.3012e~04 .
8.0610E-06
9,106 TE-06
7.9358€-02

8.0860€~29

= 53008 +02 N/sa-n. iust s

1.8709E+00.. ,j
1

L2.1361E400
'8.6730E-01' |
4.6917€+00

3.TTT1E-01 |, ﬂ
2.1390-02 ',

5,21556-08

XHE = .15

it

§ HOVING; HOCK 'STANDING SHUCK

. 3.9285E+03°

. 5.1571E¢0L; "
L 3.64TTE40L

.8.6932E=01 |

4.6315E+00

6.9928E7
1.1430€-01
9.6146E=05.
6.9110E-05 .
9,6558E-0
7.1814E-0
1.2466E-05
1.0656E-19

Jlui Ag

——— MOLE FRACTIONS -

YO
.60E+04 A/SEC

REFLECTED SHOCK

© 547919E+401

:USI = 2 105006 NISEC
XHE = .15

1.34116-01 ..

6.6136E-01

1.3405E=01.
7.9812€-05
7.3470E-05 .
1.0585€-04
7.0203€-02 -

2.0186E~05
6.2176E-19

6.098T7E+Q3

4. T2526401

. 2.0733E+02

1.0583E+01
2.0622€+00
2.2284E+00
8.6T71E-01

| 4.4074E+00

1. 70035'01
5.9241E-01
1.6993€+501
6.7843E-05
9.4210€=05
1.4630E-04
6.7261E502
5.1017€-05
2.2025€E-17

STAND[NG snocu NREFLECVED SHOCK
6.4591E403
5.9722E+01

. 4.7363E401

2.2237€+02

1.0879€+01

- 2.0953€ ¢00

. 242835E400

. 8,6780E-01

T 4.484TE+00

e

1.9005€=01
5.5604E~01
1.8992€-01
5.5905€-0%
9.4781E-05
1.5172E-04
6.5614E-02
7.4510E=05
8.7834E-17




TABLE |. - Continued

2
: pl « 500N/ m
Pl = 5.00E+02 N/SQ-M, US1l = 2.80E+04 M/SEC Pl = 5,00E+02 N/SQ-M, USLl = 3.00E+04 M/SEC
XH2 = .85 XHE = .15 XHZ = .85 XHE = .15
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

p 6.46B9E+02 4.5692E403 6.9321E+403 P 7.4438E¢02 5.3957£+03 8.1130€+03
T 3.7872E+01 5.5300E+01 6.1608E+01 T 4.1437E+01 . 5.9035E+01 6.5515€+01
RHO 8.9242E+00 3. 76256401 4. 8058E+01 RHO 9.1132€+00 3.9846E+01 5.0206E+01
H 1.1078E+02 1.9351E+402 2.3842E 402 H 1.2709€402 2.2297E¢02 2.7312E+02
A 8.J512E+00 1.0235E+01 1.1193F+01 A 8.4293E+00 1.0833E¢01 1.1869E¢01
s 1.9700E+00 2.0551E+00 2.1281F +00 S 2.0201€+00 2.1161€+00 2.1940€+00
z 1.9140E+00 2.1864E+00 2.3413E+00 z 1.9712€+00 2.2938E00 2. 464 2E 400
GAME 8.9426E-01 8. 6634E-01 8. 6856E-01 GAME 8,6988E~01 8.6664E-01 8. T179E-01
v 2.0072€+01 4.T703E400 4.573TE+00 v 2.1562E+01 4.9347E400 4. TT89E +00
SPECIES  —————=——~=—~ MOLE FRACTIONS ===———==e~—x SPECIES  ~~——mee— ——— MOLE FRACTIONS ~=m==—=e—ea—o
€- 3.3552E-02 1.54C4E-01 2.1006E~01 E- 6.1574€-02 1.9365E-01 2.4946E-01
H 3.56441E-01 6.2312€<01 5.1569E-01 H 8.0066E-01 5.4716€-01 4.4021€-01
He 3.35506-02 1.53516-01 2-0989€-01 He 6,1570E-02 1.93536-01 2.4917€-01
H2 9.6699E-05 6.6964E-05 4.6199E-05 H2 6.2460E-05 4.7559€-05 3.1123E-05
He 1.0882€-05 7.7330€-05 9.4926€-05 H= 1.6091€-05 8.2607€-05 942427€-05
H2+ 1.2531E-05 1.14S3E-04 1.5685E-04 H2¢ 1.9309E-05 1.3072€-04 1.6317€E-04
hE 7.8369E-02 6.8575E-02 6.3958E-02 HE 7.6094E-02 6.5324E-02 6.0652E-02
HE+ 1.6508E-07 3,1514E-05 1.07T75E-04 ) HE+ 8,2465E-07 7.0353€E~05 2.1852€-04
HE++ 5.2498E-27 3.2121E-18 3,4032E-16 HE++ 1.8600E-24 6.2821E-17 4.57T95€E-15

Pl = 5.00E+02 N/SU-M, US1 = 2,90E+04 M/SEC PL = 5.00E402 N/SQ-My  USLl = 2.20E¢04 M/SEC

XH2 = .85 XHE = .15 XH2 = .85 XHE = .15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK © MOVING SHOCK STANDING SHOCK REFLECTED SHMOCK

P 6.945TE*02 4.9482E+03 7.4899E+03 » 8.4994E4+02 6,3948E+03 9.5302€+03
v 3.9759E+01 5. 71656401 6.3568E+01 - T %.43B3E+0] 6.2778E+01 6.9737€+01
RHO 8.9991E+00 3.8655E+01 ©.G054E+01 RHO 9.3990E +00 4, 2298E+01 5.2636E+01
H 1.1879€+02 2.0791€+02 2.5540E +02 H 1.4457E402 2.5481E402 3,1095€+02
A 8,2381E¢00 1.0529E+01 1.1525€+01 A 8.817SE+00 1.1462E+01 1.2603€+01
s 1.9952E+00 2.0856E+00 2.1611E+00 ° s 2.0700E+00 2.1774E+00 2.2605E+00
L 1.9413E+00 2.2390E+00 2.4019E+00 z 2.0375€+00 2,4082€+00 2.5945€ +00
GAME 8.7929E-01 8.6618E-01 8.6991£-01 GAME 8,59T6E~01 8.6906E-01 8.77236-01
V] 2.0811E+01 4.8569E+00 4,6765E+00 ! v 2.3085E+01 5.1338E+20 5.0167E+00
SPECIES  ————m—w————— MOLE FRACTIONS =—=——————v—== SPECIES  ~====----ee- MOLE FRACTIONS =ewewcceomaw
[ 4.T106E=-22 1.7353€-01 2.2999E~-01 E- 9.2085E-02 2.3197€-01 2.8712€-01
H 3.2842E-01 5,845 7E-01 4.7750E-01 h 7.42138-01 4.73171£-01 3,6818E-01
He 4,7103€-02 1.7384E~-01 2.2977E-01 He 9.2077€-32 2.31177e-01 2.8662E-01
H2 7.6306E-05 5.6441E-05 3.8021E-05 H2 %+4518E-N5 3.3494€-05 2.016TE-05
K- 1.3578£-05 8.0421E-05 9.4197€-0S H- 2.0461E-05 8.3720€-05 8.56476E-05
H2e 1.5960E-05 1.2322E-04 1.6084E-06 H2+ 2.5565E-05 1.41C7E-04 1.616TE-04
HE 1.7269E-02 6.6545E-02 6.2265€-02 hE 7.3618E-02 6.2143E-02 5.T387TE-02
HE ¢ 4.01526-07 4. T6SOE-05 1.5640E-04 HE+ 2.5440E-06 1.4361E-04 4.2843E-04
hEes 1.34426-25 1e4dT4E-17 1.27786-15 HE ¢+ 1.1586E-22 8.8166E-18 5.3796E-164

90



TABLE I. - Continued

2
P " S00 N/ m
Pl = 5.00€+02 N/Su-M. US1 = 3,40E+04 M/SEC Pl = 5,00E+02 N/Sy=M, US1l = 3.80E+04 M/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = .15
MCVING SHOCK STANDING SFOCK REFLECTED SHOCK . MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 9.6328E402 . 7.5258E+03 1.1152€¢04 [ 1.2103€+03 1.0068E404 1.4893E +0%
T 4.6985E¢401 6.6603E¢01 7.4351E+401 T 5.1645E+01 T.4750E¢01 8.5166E 401
RHO 9.7136E+0) %.46B9E+0L 5.4930E +01 RHO 1.0309E+01 4.8459E 401 5.8082E+01
H “1.6320E402 2.8894E+02 3.5190E +02 n 2.0384E+02 3.6315E402 4.42T1E 402
A 9.2107E+00 1.2127E+01 1.3406E¢01 A 1.0015E401 1.3580E¢01 1.5279E +01
s . 2.1202E+00 2.2394E+00 2.3279E+00 s 2.2228E+00 - 2.3642E400 2.4639E400
P 2.1106E+00 2.5285€+00 2.7307E+00 ) z 2.2733E+00 2. 7795€+00 3.0107E¢00
GAM 8.5548E-01 . 8.7327€-01 8.8522E-01 GAME 8.5438E£-01 8.8757E-01 9.1041E~01
V] 2.45628E+01 5.3581E¢00 5.2901E+00 v 2.7692E+01 5.8964E+00 5¢9734E+00
SPECIES seemmeo————e MOLE FRACTIONS =w==--e=s-e- ’ SPECILES B <= MOLE FRACTIONS ~=a—vwac—mene
£- 1.23556-01 . 2.,6851E-01 3.2267E-01 E- 1.8626E=-01 3.3456E-01 3.8563E-01
N 6.8176E-01 4,0375E-01 3.0039E~01 H 5.6144E-01 2.71712€-01 1.8198E~01
He | .1.2354€~01 2.6817E-01 3.21776-01 He 1.8623E-01 3.3355€-01 3.8241E-01
H2 - - 3.30956-05 . 2.2865€E~05 1.2255€-05 H2 1.8983E-05 9.2565E-06 3.3752€E-06
C M- 2,3881E-05 8,0529€-05 7.4334E-05 W= 2.7723E-05 6.3179E-05 4.4742E-05
H2+ 3.1021€-05 1.4460E-06 1,5112€6-04 H2+ 3.8788E-05 1.2922E-04 1.0609E-0%
HE . .T.1063E-02 5.9047€-02 5+4103E-02 HE ©.5960E-02 5.3024E-02 4.6668E-02
HE® 6.1008E-06 2.7702E-064 B84+2900E-04 HE+ 2.3519€-05 9.4165E-06 3,1551€E-03
HE++ . 2.9081E-21 9.9115€E-15 5.8954E~13 HE ¢+ 4.2580£-19 B8.4324€-13 T.1741E-11
Pl = 5,00E+02 N/Su-M, US1 = 3.60E+04 M/SEC Pl = 5.00E+02 N/SQ-M, US1 = 4.00E+0% N/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = .15
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVENG SHOCK STANDING SKOCK REFLECTED SHOCK
14 1.0831E+03" 8. T46TE+03 1.2935€¢04 4 1.3449E+03 ‘1e1473E+04 1.7035E+04
T 4+9376E+01 . 7.0543E+01 T.9393E+01 T 5.3846E+01 7.9350E+01 9.2041E+01
RHD 1.0019€+01 4.6T48E+01 5.6T64E+01 RHO 1.0576E+01 4.9T720E+0l- - . 5.8778E+01
H M 1.8295€+02 '3.2696E402 3.957TE+02 H 2.2586E+02 4.0343E402 4.9345€402
A 9.6089E¢00. 1.2827E+01 l.4291E+01 A 1.0432€+01 1.4398E+01 1.6393E+01
S 2.1711E+00 2.3016E¢00 2.3959E+00 S 2.2753E+00 2.4269€+00 2.5323E+00
'3 2.1894E+00 2.6524E+00 2. 8703E+00 1 2.3617E+00 2.9081E*00 3.148%+00
GAME 8.5408E£-01 8.7932E-01 8,9620€-01 GAME 8.5583E-01 8.9837E-01 9.2717€-01
u 2.6155€+01 5.6106E+00 5.6182E400 v 2.9235E+01 6.2244E400 6.4117E+00
SPECLES  ==—wemce—- ~= MOLE FRACTIONS ==m==c—====- SPECIES  —m=-==~==c==e MOLE FRACTIONS ~r—====v-——-
E~- 1.5509€e~-01 3.0266€E-01 3.5561E-01 E- 2.1673E-01 3.6357€E-0L 4.1257€-01
H (6+2124E-01 3.3848E-01 2.3800€-01 H 5.0301€~01 2.2210€-01 1.3344€-01
He . 1.5507€-01 3.0208€E-01 3.5393E-01 He 2.1667€E-01 3.6218€-01 4.0625€-01
H2 . 2.5022E~-05 1.5005E-05 6.8165E~06 H2 1.4325€E-05 5.2771£E-06 1.436TE-06
H- 2.6292E-05 T.33087E-05 5.0127€-05 H- 2.8206E-05 5.1033E-05 3.0225€-05
H2e 3.5459€~05 1.4050E~04 1.3181E-04 H2+ 4.0922E-05 1.1178E-04 - 1.7502E~-05
HE 6.8498E~02 5.6040E-02 5.0653E-02 HE 6.34726-02 4.9852€-02 4,1364€E-02
HE+ 1.2570€-05 5.1356E-04 1.6058€-03 HE + 4.1240E-05 1.7275E-03 6,2T24E-03

HE++ 4.1925€~20 9.,4643E-14 6.34TTE~-12 HE+¢ 3.3885E~18 T.4061E-12 8.9554€E~10



Pl - 5-00E002 N/SQ-H'

XHZ'-

HO

NOUDID~D.

" GAME

SPECIES

E-
H
He ™
H2
H=
H2e .’
“HE ..
HEs 7
HE++

Pl
XH2 =

‘GAME
u--

SPECIES

E_
W
He -
H2 -
H--
H2 ¢
HE
HE#
HE++

- 92

- MOVING SHOCK-

1.4860E¢03
5.600LE+01
1.0817£+01
2.4901E¢02
1.0858E+01
2.3279E+0QD
2.4533E+00

8.5819E-01
3.0767E+01

2.4595E-01
4.4695E~01
2.4587E-01
1.0715E-05
2.7420E-05
%.1840E-05
6.1074E-02
6.8869E-05

TABLE I.

-Continued

Py 500 N/ m2

USl = 4.20E+04 N/SEC

HE = .15

STANDING SHOCK REFLECTED SHOCK

1.2935€+04 1.9343E+04
8.4481E+01 1.0035€¢02
5.0449E+01 5.8775€+01
4.4553E+02 5.4T726+02
1.5289E+01 1.7650E +01
2.4889E+Q0 2.600SE+00
3.0350E+00 3.2794E+00
9.1165€~-01 9.4652E-01
6.6027€+00 6.9231£+00
e - == MOLE FRACTIONS =====-= ~————

3.9053€E~-01 4.3593E~01
1.72626-01 9.4324E-02
3.8729€E-01 442394E-01
2.7357€~06 5.2041E-07
3.8432E~05 1.8642€-05
9.0287E-05 541046E-05
4.6238E-02 3.3778E-02
3.1858E~03 1.1962€-02
1.1735€E-08

2.2365€~17

S.00E+02 N/SQ-My
‘e85

HOV[NG SHOCK
1.633TE+03
5.8198E¢01
1.1007€+01
2.7327E+02
1.1308€E+01 -
2.3825E+00

6.6074E-11 !

US1 = 4,40E+04 M/SEC

XHE .15

STANDING SHOCK

2.5503E+00 - -~

8.6145E-01

3.2290E+01

oo MOLE FRACTIONS

2, 7466E-01
3,9192E-01
2.7453E-01
T.8090E~06
2,6568E-05
%e1457E-95
5.8703€-22
L.1270E~G4
1.3545E-16

1.4412E404
9.0314E+01
5.0554E+C1
“. 8940E+02
1.6253E401
2.5502€E400
3.156BE+00
9.2654E-131
7.0332€400

“.14C4F-01
1.3021€-01

4.0814E-0L -

1.265SE-06
2.5854E-05
6.7573€-05
4.1658E-02
5,85 14E-03
6.0673E-10

REFLECTED SHOCK
2.1780E +04
1.1036E+02
5.8128E+01
6.0593E+02
1.9128€+01
2.6660E+00
3.3952E+00
9.7651E-01
7.5253E+00

4.5514E-01
6.5462E-02
4,3517€-01
1.6476E~07
1.0908E-05
3.0749E-05
2.4229€E-02
1.,9951€E-02
1.4114E-07

. GAME

Pl * 5.00E+02 N/SQ-M,

XH2 = .85

GAME

SPECIES

H
He

T H2
e
P H2¢

HE
HE+
HE®+

1.7881€+03°

5.0425Ee01 © 7 -

1.1168E+01 -
2.9866E¢02 -
1.1773E+01

2.43T0E+Q0 ¢

2.649TE+Q0 -

8.65606-01° °

3.3806€¢01° °

3.0186E-01
“3,3979E-01 -
3.0167€-01 -
5.5679E-06
2.46406-05
3.9915€-05
5.6429E~02
1.8060E-04
7.5129€-16

P1 = 5, 008002 N/SQ-M,

XH2 = 85

USI'. Q.éOE'Qﬁ ll;EC‘

XHE '=  L15

1.5909E+04
9. 7014£001
5.0149E¢01
$.3501E¢02 -
1.7290€+01
2.609SE+00 .
3.2700€400

T.5336E400

Y

9.4239€-01 -

e

‘.3‘295-01
9.5879E-02
4.2389E-01
$.2976E-07
1.7578E-05
4.6994E-05
3.5695€-02
1.03776£02
5,564 79€-09

NOLE FRACTIONS —

y ok

- MOVING SHOCK - STAND ING SNOCK REFLECYED S’IICK

2.4433E¢404.
1.2371E+02
. 5.6482E 401
6.698TE+02
2.1142E401
2.73136400
3,496 SE +00
1.0333€+00
8.3262£400

Q.1097E-Ol

4.3500€-02
4,4261E-01
4.0712€-08
6.0218E-06
1.6132€-05
1.4543€-02
2.8351E-02
1.7980€-06

USI = i.80E004 NISEC

XHE =™ .15

_ MOVING SHOCK STANDING SHOCK  REFLECTED SHOCK

SPECIES .
E-

,”’
-, He

H2

JH-
© H2e

HE
HEe

"HE e

© - 1e9488E+ 03

6.2747E+0L °
1.1284E40)
3.2516E+02
1.2264E+01
2.4923E+00
2.7526E400

. 8.7085€-01 - -

3.5311E+01 -

3.2789€-01
2.8996€-01
3.2759€-01,
3.8317€-06"
2.21106-05
3.7234€-05
5.421 1E-92
2.8827E-04
4.0358E-15

1.7388E+04
1.0466E402
4.9285€+01"
5¢8224E¢02"
1.8431E401°
2.6673E+00°
3.3710E+00 -
9.6286€-01

8.0935€400 "

. MOLE FRACT IONS

4.5123€-01
6.9784E-02
©,3465E-01
. 2.0263€-07

1.1036E-05

3.0735€-05
2.7742€-02
1.6756E-02
4,54 78E-08

R 2. T7305E+04

1.42356+02
54 3678E +01
T.4076E402
2.3695€401
2.794 5400
3.5733E+00
1.1038€ +00
9.3887E+00

4.8228€-01
2.7621€-02
%.4811E-01
7.5214€-09
3.36412€-06
7.2404E-06
7.82946-03
3.4123E-02
2.4916E-0%



TABLE I. - Continued

" '51 =500 NJ m’

PEREIN B T LT S S § e - . NN .
Pl = S,006+02 ,N/SQ=Mi  US1 = S.COE+04.M/SEC Pl = 5,00E¢02 N/SU=Ms  USL = 5.40E¢04 M/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = .15

N a kR R UL AN o A . . .

r MOV ING \SHOCK: STANDING -SHOCK REFLECTED SHOCK i MOVING SHOCK -STANDING SFOCK REFLECTED SHOCK
2.1160E403; ¢ 1.8815€436 ° 3.0396E4+04 P 2.4681E+03 2.1292€+04 3.6401E+04
6.5188E+0L , ¢ 1.1379E+02, 1.6644E+02 T 7.0775E+0L 1.3825€402 2.1413E+402
1.1366E401 4. TTTI9E+01: 5. 0440E +01 - RHO 1.1372E+01 4,2945E401 4.6178E 01
3.5277€¢02;: 6.3088E+02 8.1864E402 . H 4.1131E+02 7.3122E402 9.7961E+02
1.2781E+0L 1.9819E+01 . 2.6148€E+01 L. A 1.3945E+01 2.3371E+01 2.8832E401
2.5473E+00 2.7235E400 , . 2.8546E +00 e S 2.6580E+00 2.8261E400 2.9528E400
2.8560E200, 3.4607€400 , 3.6205€+00 n.o 2 . 3,0665E+00 3.5862€400 . 3.6813E+00
8.7737E70L ¢+ 9.9746E-01. 1.1346E¢00 .~ GAME 8.9601E-01 1.1016E400 1.0545€+00
3,6808E+01 8.7688E+00 1.0676E+01 v 3.9755E+01 1.0508€¢01 1.2967E +01

R TN RN S ST R . . .
SPECIES  ~-=—===-~~=~ MOLE FRACTIONS ~—--———eoee-— SPECIES  —==——=~——=——= MOLE FRACTICNS ——=——=—=ew—-
WY vt N Lo b2 e A . . N
1 3.5229€-01: 4+6545E-01. 4.8903E-01 . E- 3.9673E-01 4.8414€~01 4.9T46E-01
2.4333-01", 4.9822E-02 1.7698E-02 M 1.58084E-01 2.4356E~02" 9.6576E-03
3.5181€-01: 4.4136E=01 4.5184E-01 v He 3,954 7E-01 4. 49¢3E-01 4.5214E-01
6.8702E-08 1.2872E-09 . H2Z 9,2064E-07 5,51 73E-09 1.0668E-10
6.6461E-06 2.0805E-06 -~ H- 1% 2601E-05 2.4122E-06 - 1.2013€-06
363 . 1.8614E=05 3.0979€E~06 . H2e 2.4186E-05 5.5211E-06 9,3334E-07
5¢2060E-02 1.9264E-02 4.5380€-03 . HE 4.T670E-02 7.3383€E-03 2.0662€~03
446036E-04 . 2.4075€E-02 3,65$56-02 . hHEe 1.2456E-03 3.446SE-02 3,2043E-02
2.1334€-14 3.7013E-07 2.9688E-06 HE+¢ ‘648936E-13 1.9281€-05 6.6381€-03
Pl = 5.00E402 N/SU-Ms US]1 = S5,20E+04 M/SEC: Pl = 5,00E+02 N/SQ=My  US1l = 5.60E+04 M/SEC
XH2 = 65 R XHE = .15 XH2 = .85 XHE = .15
o MOV ING éuocx STANDING ShOCK .REFLECTED SHOCK . . - MOVING -SHOCK STANDING SHOCK REFLECTED $HOCK
2.2892E403, 2.0127E404> 3.3490€ +04 . P 2.6524E403 2.2244E¢04 3,904 3E +04
6.7838E+01 , . 1.2482€402 1.9178E+02 o T 7.4115€+01 1.5359E+02 2.334TE+02
113956401 . 4.5639E+01 4.7828£+01 ~  RHO, 1.1291E+01 3.9999E+01 4.5011E+01
3.8149E¢02 .. 6.5061E+02 8.9953E+02 H 4, 4222E402 . 1.8224€+02 1.0582€ +03
1.3338E+01 ; ° 2.15C7€¢01. - 2.7802E+01 A 1,4611E+01 - 2,5093E+01 2.9939E+01
2.6027E¢00, . 2.7764£400 2.9072E+00 -s 2.7128E+00 2.8722E+00 2.9940E+00
2.9614E400 . 3.5333£400 3.6511E+00 Sor . 3.1696E+00 3.6209E+00 - 3. T153€+00
8.8562E-01 " 1.0488E+00, 1.1039E+00 ~ GAME 9.0881E-01 1.1323E400 1.0333E+00
3.8290E+0i 9.5725E400 1.1940E+01 u 4.1199E+01 1.1615E401 1.3750E 401
SPECIES ~ MOLE FRACTIONS ————————=— SPECIES  ————==——-——- MOLE FRACTIONS — —
M 3.7532€-01- 4,7642E-01. 4.9330€-01 E- 4.1634E-01 4. 8908E-01 5.0206E-01
1.9943€<01 3.50506-02 1.2388E-02 N 1.2212e-01 1.7248€-02 8.0517E-03
N 3.7456€E-01 4.4606E-01 4.5322E-01 He 4.16418E-01 4.5224€E-01 4.4952€-01
1.5842E-06 2.0589E~08 2.9851€-10 .OH2 4.8788E-07 1.4767€~09 5.0575E-11
1.5940E-05 3.9553E-C6 1.4964TE-06 - H= 9.3733E-06 1.5804E-06 1.024TE-06
. H2+ 2.9191E-05 1.0477€-05 1.5314E-06 . H2e 1.8940£-05 2.8820E-06 6.5130E-07
HE 4.99056-02 1.21C1E-02 2.9962E-03 HE 4.5176E-02 4. 7006E-03 1.3751€-03
HE+ T.4759E-04 3.0333€-02 3.6098E-02 HE+ 2.1491E~03 3.6610€-02 2.5458€~02
'MEé+ 1.1715e-13 2.74726-06 1.9901E-03 HE ¢+ 4.51826-12 1.15286~-04 1.3541€-02

93



TABLE 1. -Continued * C

p, = 00N/ m?
- . -k
Pl = 5,00E+02 N/SQ-M, US1l = 5.80E¢Q04 M/SEC ’ Pl = 5.00E+02 N/SQ-M, US1 = 6.20E¢06 M/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = .15
MOVING SHOCK STANDING SHOCK- REFLECTED SHOCK MOVING SHOCK STANDING SHOCK ‘REFLECTED SHOCK
P - 2.8417E+03 243038E+0¢ 4.1501E¢04 4 3.2346€E403 2.4418E¢04 4,604 9E+04
T . T.7995E+01 X 1.6985E+02 2.5294E402 B 8.7653€+01 - - 2.0218E+02 © 29822€+02
RHO 1.1149€+401 . 3.7223E+01 4.3738E+01 RHO 1.0735E+01 3.2785E¢01 4,0561E+01
“H 4.7420E+02 . 8.3402E+02 1.1390£+03 H 5.4138E¢02 9. 41666402 1.312%+03
A 1.5341E+01 2.6478E401 3.1431E+01 A 1.6908E+01 2.8126E+01 3.54TSE+01
.8 2.7668E+00 2.9148E+00 3.0348F +00 S 2.8701E+00 2.9945E+00 + 3.1126E+00
Y A . 3.2678E+00 3.6439€+00 3.7514E+00 z 3, 43T6E+00 " 3.,6838E+00 - 3,8068E+00
GAME . 9.2334E-01 - 1.1327€+00. - 1.0412E+00 GAME $.4872€-01 1.0621E+00 1.1085E+00
7] 4.2618E+401 1.2762E+01 1.4530E+01 V] 4.5383E+01 1.4B841E+01 1.6346E401
SPECLES ——————wwe- == MOLE FRACTIONS —— - SPECIES —————e—eeeee MOLE FRACTIONS - ——
E=- - . . 4.3389E-01 4,9231E-01 5.0685E-01 E- 4.6184E-01 . 4.9780E-01 . 5.,1403E-01
CHoC 9.0156E-02 1.2657€-02 6.8138E-03 H 4.4T24E-02 T.7433E-03 . 4.7888E-03
;T He o 4.3003£-01 4.5387€-01 - 4.4635€-01 He 4.4979€~01 4.5374E-01 - 4.41TTE-01
K2 2.3147E~07 4.4070E-10 2+.5913E~-11 H2 3.8T72E-08 6.3028E-11 6.T429E-12
TH= - 6.4929E-06 1.1208E-06 8.7539€-07 H- 2.5765E~06 6.68226-07 - 5.9310E-07
H2+ 1.3880E-05 1.5795€E-06 4.7025€-07 H2+ 6.1990E-06 5.95082€E~-07 2.4248E-07
- HE "¢ ©+2058€-02 3.2654E-03 841763E-04 WE 3.15886-02 1.7486E-03 1.9339€-04
HE® .. . 3.8443E-03 3.7361E-02 1.7834€-02 ME+ 1.2047€-02 3,3885E~02 6.1585E6-03
HE++ 3.3738E-11 5.3847E-04 2.1333E-02 ‘HE++ 2.2812E-09 5.0854E-03 3.3051€-02
Pl = S.00E+¢02 N/SQ-M, usl = 6.00E004 M/SEC PL = 5.00E+02 N/SQ-M, US1 = 6.40E+0D4 H/SEC
XHZ = .85 XHE = .15 XH2 = .85 XHE = L19%
MOVING SHOCK STANDING SHOCK REFLECIED SHOCK ) ' MOVING SHOCK STANDING SFOCK REFLECTED SHOCK
P 3.0359E+03 2.3771E+04 4.3880E¢04 P 3.4376E¢03 2.5Q087€¢04 ' 4, 8066E +04
T B8.2464E+0) 1.8635E+02 © 2.T410E+02 T 9.3620€¢01 2.1650€E+02 3,2644E402
RHO 1.0967E+01 3,4826E+01 4423156401 RHO 1.0462E+01 3.1249€+01 3.8524E+01
H 5.0726E+02 8.8716€+402 1.22643E+03 H. . S5« 7654E¢02 9.9857E+02 1.4056E+03
A 1.6105E+01 2.T447E+01 3.3321€+01 A 1.7806E+0L 2.8814€4¢01 3. T7T04E+01
S 2,8188E+00 2.9551E+00 3.0743E+00 S N 2.9205E+00 3.0312€+00 : 3.1507E+00
z 3.3569E+00 3.6628E+00 3.7832E+00 i 3.5095€+00 ° 3.7082E+00 3.8221€+00
GAME 9.3696E-01 1.1037€+00 1.0707E+00 GAME 9.6496E-0L 1.0342E+00 1.1394£¢00
u 4,4014E4+0L 1.3841E+01 1.5422E+01 1] : 4.6724E+01 1.5616E+01 1.7404E+01
SPECIES -~v——om———w—e MOLE FRACTIONS -=——————eeea SPECIES ——====— MOLE FRACTIONS ————=—e—e—=
E-. %.4891E~01 4.9452E-01 5.1100€-01 E- 4.7287€-01 . '5;0111¢-01 5.1598E-01
M, . 6.4398E-02 ‘9.6904E~03 $.7550E-03 "N . 3.0636E-02 6.4851E~03 3.9114E-03
H+ %.4199E~31 4.5443E-01 4.4359E-01 He - 4.5375€~01 4.5165E-01 4.4087E-01
H2 - 9.9483E-08 1.5316E~10 1.3434E~11 M2 1.4036E-08 3.1253€-11 : 3.2602€-12
H= ©.2172E-06 8.4529€-07 T+3442€~07 H- . 1.5072€~06 - 5.5632€-07 " 4.5875E-07
H2+ © 9,5634E-06 9.3136€-07 3.4087€-07 H2¢ 3.5314E-06 4.1837€-07 1.6844E-07
HE 3.7167€-02 2.3820€E-03 %,2520E-04 hE 2.3620€E-02 1.2654€-03 ‘T.9002E-05
HE + 5,9163E-03 3,6650E-02 1.1039€-02 HE+ 1.9121E-02 2,9215€-02 3.,2194€~-03
HE++ 2.7225€e-10 1.9163€-03 2.8185€E-02 HEee L.8112€-38 9.9699§-q3 3.5947E-02
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PL
XH2

H:;
H2+
HE
HE+

ot

Se

IES

 HE#e

Pl
XH2

P
T
RHO
H
"
S
rs .
GAME
v

S.

SPECIES

E_
H.
He
H2
H=-
H2+¢
HE .
HE+

HEes |

00E+02 N/SQ~My

85 .. b

XHE .15

MOVING SHOCK STANDING SHOCK

53.6438E403 .,

1.0046€202 | ;
1.0159E+0f -
6,1272E402 1 -
1.8900E+01
2.9680E400
3.5701€+00 .

9.9593€-01
4.B8028E+01

[

4.8181€E-01

2.0946E-02
445523E-01;
4. B8056E~09 7
845847E~07 -
2.2857E-06,
1.5436E~02"
2.6580E-02

1.2849E-07,

© . 3.0665E+00, .

Q0E+02 N/SQ=M,

2.5694E406
T 2.2997€+02
© 2.9912E401
1.0570E+03
2.9689E+01

3.7351€+00
1.0261€+00 -
1.6285E+01

TABLE I, ~Continued

b, * S0ON/ m’

US1 = 6.60E+04 M/SEC

REFLECTED SHOCK
4.5893E+04
3.5807€+02
3.637T1E¢01
1.5025€+03
3.9832E +01
3.1882E +00
3.8311E+00
1. 1566E +00
1.8553E+01

MOLE FRACTIONS ——=s~ve———-

5.0470E-01
5.5675€6-03
4.4957€-01
1.7182E-11
4.7372E-07
3.0854E-07
8.7552€E-04
2.3438€E-02

1.5846E-02 -

5.1711E-01
3.1682€E-03
4.4057€-01
1.5496€E-12
3.4474E-07
1.1650E-07
3.1445E~05
'1.7022E-03
3.7420£E-02

USl = 6.80E+04 M/SEC

XHE = 15 .

MOVING SHOCK STANDING SHOCK

3.8529E+03
1.0893E+02
S.7760E+00
6.4989E+02
2.0315€+01
3.0136E+00
3,6182E¢00
1.067LE+00 |
4.9290E+01 .

4,8869E-01
1,3992€-02
4,5586E-01.
1.4373€-09
4,62556-07
1.2683e-06
8,6220E-03
3,2834€£-02
9.2170E-07

2.6064E+04

2.43560E402 ;

. 2.8438E+01
1.1164E+03
3.0805E+01
3.1023E+00
3.7625€400
-1.0354E+00
1.6913E+01

REFLECTED SHOCK
. 5.1181E+04
3.9028E+02
3.4185E+01
1.6013E+03
4.1749E+01
3,22356+00
3.8362E+00
L.1641E400
1.9701€+01

MOLE FRACTIONS ===mm-mmm-—mn

5.0830E-01
4%.7866€E-03
4,647048-01
9.6460E-12
3.99056-07
2.2932€-07
5.5944E-04
1.7353e~-02
2.1955€-02

5.1775E~-01
2.5852E-03
4.4056E-01
T.7865E~13
2.5728E-07
8.2232E~08
1.3433€-05
9.8096E-04
3.8107€E-02

PlL =5
XH2 =

SPECIES

€~
vH

i HE
LT H2
L
L H2+
« HE

L IHE®

THE++

.00E+02 N/SQ-M,
.85

USL1 = T.Q0E¢04 ‘M/SEC

XHE = .15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

4.0595E+403
1.1930€+02
9.3221E+00
6.8788E+02
2.1910E+01
3,0559€E+00
3.6501E+400
1.1024E+00
S.0451€+01

4.9316E-01
9.2774£-03
4.5646E-01
3.8532E-10
2.4592E-07
6.6402E-07
4.4026E~03
3.6686E-02
6.5229E-06

2,607TE+04
2.5772€E+02
2.6T20E+01
1.1746€+03
3,213]1€+01
3.1384€¢00
3. 7865€+00
1.0578E+00
1. 7565€+01

5.1785E+04
4.234TE+02
3.1849E+01
1.6992£+03
4.3569E+01
3.258BE400
3.8395€400
1.1675€ +00
2.0830E+01

MOLE FRACTIONS —r——e=~==—e=w—-

5.1140E~01
4.0829€-03
4.44B83E-01
5.3468E-12
3.2746E-07
1.6816E-07
3.2780E-04
1.1914£-02
2.7365E-02

5.1817E~01
2.1090E-03
4.4065€-01
3.9935€-13
1.8897€-07
5.8296€E-08
6.0259E-06
6.0533E-04
3.8456E-02
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TA_BLE I. -Continued-

by * 14N/ m?
"PL = Y.00E+0Q3 N/SQ-M, USl = 4.00E+03 M/SEC Pl = 1.00E+03 N/SQ-M,y US1l = €.00E+03 N/SEC
XH2 = 85 " . T XHE = 1S XH2 = .85 XHE = 415
. MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCKR STANDING SHOCK REFLECTED SHOCK
[ - "14209TE+0L 2.5396E+01 6.2326E+401 P 2.7670E+0L 8,7529E+01 1. 7234E+¢02
L 3.055T€+00 . 3.8279E¢00 © . S5.4460E¢00 T 5.5858E+00 T.62T4E+00 9.1831E+00
RHO +3.9585E¢00 " 6.6354E¢00° 1.1444E+01 RHO 4.9528E+00 1.1624E+01 1.8318E+01
H. . 3,1244E+00 3.9436E+00 5.7355E+00 H 5.8980E+00 8.5445E¢00 1. 15T2E¢01
A ".1.T7411€+00 1.9395€+00 2.2B8T0E+00 A 2.3119€¢00 2.6131E+00 2.811TE+00
s° 1.0618E+00 -1.063TE+00 1.0820E+00 S 1.1260E+00 1.1337€400 1.1574E+00
Z . -1+ 0000E+00 1.0000E+00 .~ 1.0000€+00 4 1.0001E+00 1.0045E+00 1.0244E+00
GAME $.9208E-01 9. 8274E-01 9.6036E-01 GAME 9.5675€E~01 8.9124£-01 8.4032E-01
u- T 0 2.4141E+00 1.4368E+00 1.2779E+00 v 3.8678E+00 1.6725€+00 1.4369E+00
SPECIES  ~=~==——=———= == MOLE FRACTIONS =-——====———e- SPECIES —w=w——e—e—— MOLE FRACTIONS ===v—e——e——-
E- . 6.6783E-63 6.8111E-41 1.7088E-25 E- 1.7607E-23 1.0783€-15 7.3963€6-13
H 5.T822E-10 9.8138€-08 9.1182E-05 H 2.0814E-04 8.95456~03 : 4.T727€E-02
H+ 3.1493€-20 4.5187E-20 5.7496E-20 He 6.1602E-20 9.8660E-16 6.8265E-13
H2 - 8.5000E-01 8.,50C0€E~-QL 8.4992E-01 H2 8.4981E-01 8.4172€-01 8.0585€~01
H= 1.9187€-70 2.4625E-46 8.4279€E-29 H- 1,3451€-27 1.1658E-18 2.7337€~15
H2+ 3.7929€-20 2.4235E-20 l.1923€-20 H2+ 7.8298€-21 9.2962E-17 5.9TLTE-14
HE 7 .1.5000E-01 1.5000€-01 1.4999E-01 HE 1.4998E~01 1.4933E-01 1.4642E~-01
HE+ ~- 2.,6350E-71 3.5408E-59 8.0472E-50 HE+ 2.3953E~49 5.,21C4E-38 7.5123€E-32
HE+¢ - d. * 0. 0. HE++ 0. 0. 0. :
PL = 1.00E+03 N/SQ-N, USl = S5.COE+03 M/SEC PL = 1.00E+03 N/SQ-M, UsSl = 7.00E+03 M/SEC
XH2 = .85 XHE = .15 - XH2 = .85 XHE = 15
-MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P © 1.9056E+01 5.0512E+01 . 1.1097€+02 P 3.8058E+0} 1.4327€+02 2.5177E+02
T 4.2232€+400 5.6528E+00 7.5844E+00 T T.02 74E+00 9.1961E+400 1.0353E+01
RHO -4+ 5126E+00 8.9333E+00 1.4577E+01 RHO 5.4022E+00 1.5167E+01 - 2.2887E+01
H - 4e3713E+00 S.9741£+00 B8.4499E+00 H T+ T114E+00 1.1746E+¢01 1.5188E+01
A 2.3317€+00 2.3254E¢00 2.6140E400 A 2.5288E+00 2.8111€+00 3.0091E+0(
s 1.0945E+00 " 1.0990E+00 1. 1202€ +00 S 1.1561E+00 1.1695E+00 1.1968E+00
3 . 1. 0000E+0 *-1,0001E+00 1.0037E+00 4 1.0025€E+230 1.0273€+00 1.0625€+00
GAMNE 9.7T42E-01 9.5650E-01 8.S754E-01 GAME 9.0771€-01 8.3656E-01 8.,2312e-01
1] 3.1423E+00° 1.5841E+00 1.4110E+00 v 4.56066€+00 1.636SE+00 1.4256E+00
SPECIES  ========—m- —— MOLE FRACTIONS ~=—~=cwm-—- SPECIES  ====—===-=-— MOLE FRACTIONS ———
E~ T 1.1298E-34 d.7102E~-23 6.9523€-16 E- 5.9961E-17 8.1711£-13 2.8177e-11
H © 1.1559E-06 - 1.9182€E-04 T.4375€E-03 H 4.9042€-03 5.3067E-02 1.1758€-01
He 543421E-20 - S,9€58E~-20 6.2816E-16 H+ 5.5867€-17 7.5816E-13 2.6228E-11
H2 ~ 3.5000€-01 8.4982E-01 8.4312€E-01 H2 8.4546E-0] 8.0051E-01 T.4124E-01
H- 1.0637€-39 1.0953€-26 8.0934E-19 H- 2.7010€E-20 2.626%E-15 1.9382€-13
H2e . ', 1+6000E-20 9.8443E-21 6.7943E~-17 H2e 4.2107€E~-18 6.1570E-14 2.1424E-12
HE - . 1.50C0E-C1 1.49S9E~0L 1.4944E-01 HE 1.4963E-01 1.4602E-01 1.4116€-01
HE+ | 6.2424E-56 1.0599€E-48 2.4958E-38 HE+ T.3229E-41 5.1353E-32 2.1657€-28
HE++ J. 0. 0. HE++ 0. 219 0.
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XH2

HO

[SR73% - b Y

GAME? ,

SPECIES

[ 24 N
R

PL
XH2

G@Mé
U

SPECIES

E_

H

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

., 5+39318400

PL = L.O0E+03 N/SQ-M,

_MOVING SHOCK

* 50582E401 *
8.2337€+J0
6.0566E+00
'9.8290E+J0
2.6646E+00

"le1B61E+00- .,

“1.0143E+00
©B8.5015E-01

TABLE 1.

US1l = 8,COE+03 M/SEC

SXME = .15

QTANDING SKOCK
" . 2.2T18E+02
120406€+21
T 2.0425E+01
© 1.5605E401

3.0215E+00

1.2084E+00
1.06B7E+00
8,2111€-01
1:5954€400

REFLECTED SHOCK
3.6777E402
1.13906+01
2.8950E+0C1
1.9510€+01
3.2280£+00
‘142397E +00
1.1154€+400
" 8,2620E-01
! 1.427SE+00

memm—t—m-o= MOLE FRACTIONS =————=—m—===

2,8159E-02
3.1513E-14

1.8876E715
1.4789E-01"
2.8083E-35
3.

1.00E403 N/SGU-M,

MUVING SHOCK,
6.523TE+0L
9.1326E+00

" 6,8846E+00

1,2245E+01
2. 1946E+00
1.2174E+00
1.0375€+400 '
8,26424E-01

6.2107€¢00 | "

1.23708-12
7.2331E-02

1.1767E-12

7.8309E-01

2.7110e-15

6.3021E-14

1.4458E-01

6.9837E-32 -
0.

3,33606-14

3.2395E<01 '
4,0423E<17"

3.5850E-11
*1.2847€-01

*7.3117€-01

T " 1.4027€-01

-3,3176€-28 -

‘0.

~US1

XHE = .15

STANDING SHOCK .

T3.4671E¢02

L 151456E+01
T 2.6924E401
2.0091E+01
3.2486E¢00
1.251CE+00
" T1.1241E+00
. 8.1951E-01
1.5866E+00

ot 3.35358-11

“2.3T90E-13
‘2.55286-12

3.4080E-10
2.0690E-01
3.1863E-10
6.5862E-01
3.6358E-12
2.5805E-11
1.3448£-01
2.8622E-26
1.1556E-91

9-00E+03 M/SEC

REFLECTED SHOCK
5,3171E+402
1.2391€+01
3.6319E+01
2.4565€+01
3.471L4E+00
1.2865€ +00
1.18156+00

. 8.2309-01
1.4526E+00

MOLE FRACTIONS ————-=====--

4.2294E~10

-2.2087€~01.

3.9697E~10
6.4570E-01
4.43296-12
3.0400€-11
1.3343E-01
7.3022€6-26
o.

2.5116E~09
3.0729E-01
2.3621€-09
5.6576E-01
3.8127€-11
1.8760€E-10
1.2695€-01
4.B275E-24
B8.2674E-85

- Continued

2
pl_lkNIm

XH2

Pl = 1.
XH2 =

3

@M BT R

Pl = 1.00£+03- N/SU-Mq‘

MOVING SHOCK STANDING SHOCK

8.1832€+01
9.849TE+00
7.76835 400
1.4946E+0L. . -
2.9297E+00
1.2509E+00
1.0695E+00
8.14T9€-01
7.0337E+400

1.2861E-11,

1.2998E-01 ~-,

1.2279€~11
7.2977€-01
%.1100€-14 .
6.2354E-13.

. 1.4025€-01"
6.6030E=-30
o

OOE+03 N/SQ-M,

-85

USL = 1.00E+04 H/SEC

-XHE = ,15

5.03$9E+02
1.2435E+01

3.«0365001._ﬁ

2.5151E+01
3.4908E+00

- 1.2971E+00 -
1:1908E+00 .
. 842291E-01
. 1,6065E+00

. .2+8542E-09.

+3.2Q50€-01
. 2.6917€-09

~545354E-01-
4.2117€E~11 -
2.0463E-10

.1.2566E-01

.. 6.2105E+24

1.0426E-86

REFLECYED SHOCK
7.4528E+02
..l 3383£+01
. %.4222E+0Q1
©.3.0290E+01 "
i 3.7383E+00

1.3370€+00 -

1.2592E+00
8.2928E-01
.. 1.4953E+00

~ .. 1.3067€-08
© 4.1167E-01
1.2369E-08
4.6920E-01
2.5820€-10

. 9.561TE-10
.- 1.1912E-01

. 2.4217€-22
8.0722E-81

sUSL = 1.10€E+06. M/SEC .

XHE = .15

... MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.0028E+02 - T.0002E+02 1.0101€ ¢03
1.0469E+01 153389E+401 -~ . 1.4403E+01
8.6425E ¢00 - 4.1254E¢01. - 5.2042E401.
1.7930E+01 3.0762E401.. . -. 3.6692E+01
. 3.0693E¢00 - :3.7505E+00 . %.0335E¢00
1.2866E+00 143464€400 .. 1.3908E+00
.7 1.1084E400_ ., , 1. 2673E400. - - Li36T6E+00
T . 8.1182E-01 " .,8.2916E-01 . - B.3821E-01
7.8537€+00 - 1. 64T2E+00 . - 1.5621E+00
~meemomomeos MOLE FRACTIONS ====m=me—=mw .
. T+66TSE-11 1.37156-08 5.5042E~08
1.9561E-01 "442189E-01 5.1585€-01
7.13316-11 1.30096-08 . . 5.2488E-08
6.6906E-01 4.5975E-01 . 3.7283E-01
3,1686E-13 2.6033E-10 . 1.3178E-09
3.46156-12 - 9.6622€-10 3.8722E-09
1.3533£-01, 1.1836E-01 1.1131E~01
T 3.43616-28 2.4252€-22 7.0591E-21
n. 6.0165E-81 2.72936-78,
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TABLE 1. -Continued

Pl KN/ m?
PL = 1.00E+03 N/SG-M, USL = 1.20E+04 M/SEC PL = 1.00E+03 N/SQ-M, USL = 1.
XHZ = .85 XHE = .15 XH2 = .85 e - LiioEs0s w/sEC
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STAND

P 1.2049€+02 9.3300E+02 1.3254E +03 P 1.6618E +02 130208008 | 5 ligsteas,
T 1.1032E+01 1.4352E+01 1.5497E+01 T 1.2075€+01 1.6495E 401 1.8361€ 401
RHO 9.4706E+400 4.8072E+01 5.S1T8E+01 RHO 1.0929€ +01 5.9004E401 6. 9202E 001
H 2.1193E+01 3.6895€+01 4,3753E+01 H 2,8562€E+01 5.0710E+01 620091 +01
A 3.2140E+400 4.0322E+00 4.3643E400 A 3.5239E+00 4.6926E+00 S+ 2364E 400
$ 1.3246E+00 1.3982E400 1.4473E 400 s 1.4068E+00 1.5072€+00 1.5662€400
z 1.1533E+00 1.3523E+00 1.4452E+00 z 1.2593E+00 1.5428E400 1.6613E 400
GAME 8.1188E-01 8.3773E-01 8.5041E-01 GANE 8.1666E-01 8.6506€-01 8.9893E-01
u 8.6645E430 1.7092E+00 1.6500€+00 v 1.0267E¢01 1.9042E+00 1.5227E+00
SPECIES  ——=—m--—=m- MOLE FRACTIONS ==———=====-= SPECIES  =mm=mmmm—m=n MOLE FRACTIONS mmcommeomem
£~ 3.0579E-10 5.3517€-08 2.0775€-07 £- 2.8447E-09 6.30186- -
H 2.6586E-01 5.21€7€-01 6.1616E-01 H 4.1174€-01 700365601 7-9611E-01
He 2.93796-10 5.1113€-08 1.9983E-07 He 2.74986~09 61155607 3.1685€-06
H2 6.0408E-01 3.6801€-01 2.8006E-01 H2 4.6914€E-01 1.9912€~01 1.1359£-01
H- 1.6223E-12 1.2155€-09 5.6304E-09 H- 2.0514€-11 1.6853£-08 8.8065E-08
H2e 1.36226-11 3.6155€-09 1.3552E-08 HZ+ 1.1540€-10 3.5045E-08 1.4852E-07
HE 1.3006€-01 1.1092€-01 1.0379€-01 HE 1.1912€-01 9.72266-02 9.0291€-02
HE» 9.43726-27 5.9542E-21 1.6702E-19 HE+ 1.5473E~24 2.2436E-18 1.28216-16
HE+s 2. 7.5861E-76 3.6629E-70 HE ++ 4.88856-88 8.4480E-66 2.6220E-59

PL = 1.006+03 N/SQ-M, USL = 1.30E+04 M/SEC PL o 1.00E¢03 N/Su-M, US1 = 1.50E+04 M/SEC

XH2 = .85 XHE = .15 XMZ = .85 XHE = .15

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

P 1.4243E+02 1.2008€+03 1.6917E 403 » 1.9162€+02 1.8275E+03 2.5944€ +03
T 1.1562E+01 1.5366€+01 1.6745€ +01 T 1.2586E+01 1.7867E+01 2.0916E 401
RHO 1.0235E+01 5.4097€+01 65129 +01 RHO 1.1538E+01 6.2248E401 7.0229€ 401
" 2.4736€+01 4.3539E+01 S.1511E 01 H 3.2667E+01 s.8362E+01 6.9720€ +01
a 3.3651E+00 4.3414E+00 4.7487E+00 a 3.6918E+00 5.1125€+00 $.9828E +00
s 1.3647E+00 1.4520E¢00 1.5055€ +00 s 1.4506E+00 1.5627E¢00 1.6273€+00
2 1.2037€+00 1. 4446E+00 1.5508E+00 : z 1.3196E¢00 1.6431E+00 1.7662€+00
GAME 8.1367€-01 8.4909€-01 846819E-01 GAME 8.2066E-01 8.9029€-01 9.6895E-01
v 9.4667€+00 1.7935E400 1.766 % +00 u 1.1058E+01 2.0523€¢00 2.1694E+00
SPECIES  =mm=--=m--ms MOLE FRACTICNS ==mm=mm=-mmm SPECIES  =mmmmm==mm — MOLE FRACTIONS —=-m=mmmmmmm

€- 1.0036E-09 1.8648E-07 7.6870€-07 E- 7.3031€-09 2.2422€-06 2.0504€-05
H 3.3845€-01 5.1555E-01 7.1031€-01 H 4.8441E-01 7.8281€-01 8.6755E-01
He 9.6718E-10 1.7952€-07 7.4651€-07 He 7.08226-09 2.1976E-06 2.0328€-05
H2 5.3693€-01 2.8061€-01 1.9296E-01 H2 4.0192E-01 1.2589€-01 4.7480€-02
- 6.3224E-12 4.T4SBE-09 2.1956€-08 H- 5.8461E-11 5.8156E-08 4.4507E-07
H2s 4.2785E-11 1.1T0€E-08 4.4148E-08 H2e 2.7927€-10 1.03G1€-07 6.21396~07
HE 1.2662E-01 1.0382€-01 9.6726E-02 HE 1.1367€-01 9.1269€-02 8.4929€-02
HE+ 1.43226-25 1.1746E-19 3.8375€-18 HE+ 1.3540E-23 4.83426-17 1.2039€-14
HE oo 9.4421E-92 2.29C2€-70 5.3627€-65 HEve 1.4487€-86 6.72026-61 $.9515€-52
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Pl =]
XH2 =

SPECIES

E-

H

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

Pl
XH2

1

o

SPECIES

E-~

H
H+
H2
He
H2¢
HE
HE+
HE ¢+

«00E+03 N/SQ-~M,
+85

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2.1877E+02
1.3105E+01
1.2058E+01
3.7053E+01
3.8707E+00
1,4960E+00
“1.3845€+00
8.,2574E-01
1.1843€£+01

1.7606E~-08
5.5544E-01
1.7131€e-08
3.3622E-01
1.5219E-10
6.2648E-10
1.0834E-01
L+0494E-22
2.1912€-81

«00E+03 N/SQ=My
-85

MOV ING SHOCK
2.4759E+02
1.3650£E+01
1.2479€+01
4.1719€+01
4,0635E+00
1,5427€+20
1.4535E+00
8.3222E-01
1.2622E+01

4.1091E-08
6.2404E-01
4.0128E~08
2.7276E-01
3.7333e-10
1.3367E~09
1.0320€-01
T.7690€E-22
1.4058€E-78

TABLE . -Continued

US1l = 1.60E*04 M/SEC

XHE = .15

2,1658€E+03
1.9754E+01
6.3085E+01
6.6460E+01
5.6T67E+00
1.6172€+00
1.7380E+00
9.3863E-01
2.2661E+00

MOLE FRACTIONS

9.8824E-06
8.4923E-01
9. 7714E-06
6.4448E-02
2.1941E-07
3.30486-07
8.63C6E-02
1.8237E-15
5.4065E~55

XHE

-

STANDING SHOCK

2.4923€+03
2.2830E+01
6.0345E+01
7.4905€+01
6.5420E+400
1.6684E+00
1.8089E+00
1.0363E+00
2.611SE+00

MOLE FRACTIONS

6.7776E-05
8.9417€-01
6. 74S0E~05
2.,2767€E-02
1.04226-06
1.3279€E~06
8.2922€-02
2.0578€-13
1.0649E-47

3.1672E+03
2.6336E+01
6.5628E+01
8.1286E+01
T.2T95E +00
1.6886E+00
1.8325E+00
1.0980E+00
2.6593E+00

3.3535E-04
9.0758E-01
3.34T4E-04
9.8818E~03
3.9272€-06
4.5388E-06
8,1855E~02
1.1896E-11
4.5327€-41

USL = 1,70E+04 M/SEC
= 5

REFLECTED SHOCK
3.8148E+03
3.4121E+01
6.0324E+01
9.4442E401
8.1698E+00
1+ 7411E+00
1. 8534E+00
1.0555€+00
3.2861E+00

4.1231E-03
9.0850E-01
“«1203E-03
2.2686E-03
2.3686E-05
2.6480E-05
8.0933E-02
5.7361E-09
2.2018E-31

by o 1RN m?

PL = 1
XH2 =

HO

NOVPIRNT

GAME

SPECIES

E_
H
He
H2
e
H2+
HE
HE+
HE++

«00E+03 N/SQ-Hy
.85

USl = 1.B80E+04 M/SEC

XHE =

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2. 7T805E+02
1.4242E+01
1.2792E+01
4.6665E+01
4.2749E+00
1.5905€+00
1.5261E+00
8.4077E-01
1.3393E+01

9.5859E~08
6.8%9E-01
9.3967€-08
2.1222€~-01
3.8859e-10
2.7800E~09
9.8288E-02
5.9339E-21
8.4366E-76

Pl = 1.00E+03 N/SQ-M,

XH2 =

p
T
RHO
H
A
s

z
GAME
u

SPECIES

E-~

H

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

-85

MOVING SHOCK
3,1006E+02
1.4918E401
1.2979€+01
S.1888E+401
4.5140E+00
1.6390€¢00
1.6013E+00
8.5295€~01
1.4154E+0L

2,7796E¢03
2. 7594E401
5.4759E¢01
8. 3558E¢01
7.5013E+00
1.7134E+00
1.8395E+00
1.1085E+00
3.1370E200

€. 44T9E+03
4.02649E¢01
5.8907E+01
1.0728E+02
8.5681E+00
1. 78196400
1. 8760€ +00
9. 7224E-01
3.7030£+400

MOLE FRACTIONS ~~r—-—ceeee=

5.9928€-04
9.1066€~01

5.985E-04

6.2848€~-03
52314806
5.9360E-06
8.1543€-02
4.4002€-11
4.2955E-39

1.5009€-02
8.8885€6-01
1.4999€-02
1.0592E-03
5.T14TE~0S
6.7522€E-05%
7.9955€-02
1.4043€-07
2.2544E-26

4

USt = 1,90E+04 H/SEC

XHE = .15

3.0517E+03
3.2972E+01
4.9973E+01
9. 2554E+01
8.0648E400
1.7522E+00
1.8521E+00
1.0651E+00
3.6T16E+00

STANDING SHOCK REFLECTED SHOCK

5.0525€¢03
4.4789€E¢01
5.9155€+01
1.2000E+02
8.9045€ ¢00
1.8174E400
1.9070€ «00
9.2834E-01
3.5785€+00

meemmcemm—m= MOLE FRACTIONS =——e==e—=—-

2.3189E-07
7.5104€-01
2,2822€-07
1.5529€-01
2.1180E-09
5,7887€-09
9.3672E-02
4.95956-20
2.80666-12

3.3786€E-03
9.1000€-01
3.3766E-03
2.2103€-03
1. T454E-0S
1.9423€-0%
8.0969E-02
3.0429€-09
1.,9229€-32

3.0676E-02
8.5913€-01
3.0651€-02
©6.8082E-04
9.1149E-05
1.1448€-04
T7.8658E~02
8.5256E-07
1l.5417€-23
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Pl = 1.00E¢03 N/SQ-M,_

‘XH2 = .

P . 3.43515»02

T ", 1.5T48€¢01
RHD 1;30045001
N 5.7387€+01
A 4.8006E+00.
S ° . 1.6877E+00,
. "1.6774E+00
GAME , ;8.7244E~01

U L o 1e4902E401
SPECIES, |

E- . . 6.1531E-07 .
3} 8.0764E~01
He " 6.0806E-07
H2 . ... 1.0293E-01
. 5.2855E-09
H2+ ‘1.2539€-08
HE. . 8.9427€-02
HE+ 5.0891E-19
HE ¢+ _3.6278E-70

Pl = 1.00E+03 N/SG-M,

XH2 = .85 .
[ 3.7809E+02

T . 1.6893E+01
RHO ~ ~ .1.2789€+01

H U 6.3154E401

a " '5,1869E+00

s 1.7358€+00 -
z . 1.7500€+00
GAME 9.1000€E-01

v . 1.5625€401
SPECIES

E- . 2.0471E~06
H ’ 84571 7E-01 .
He . 24031 7E-06
H2 . .5.T114E-02
H- . 1.5191€-08
H2+ . 3.0612E-08
HE . . B«5T12E-02
HE+ 9.7884E-18
HE e, 9,2485E-64

100

85

TABLE I

- Continued

by = 1 KN/ m’

Usl = 2.00E+04 M/SEC

XHE = .15

"MOVING SHOCK STANDING. SHOCK REFLECTED SHOCK

3,3205E403 .. 5.6018E+03
: 3. T759E401 4. 83736401
4.70S1E+01 . 5.9600E¢01
1.0203E+02 . 1.3268E402
8.3723E+00 9.2258E+00
1. T870E+00 1. 85086400 _
1. 86T4E+00 1.9430E400
9.9410E-01 9.0559E-01
. 4.1110€+00 . 4415826400 -
—e—eccemco— MOLE FRACTIONS ——=-=———a—o
1.0476E-02 4.8531E-02 - -
- 8+9754E-01 8+2500E-01
1.0471E-02 4.B489E-02 -
1.11264E-03 4.9761E-064 .
3.7000€-05 1.2051E-04 - -
4.2541E-05 . 1.5984E~04
8.0325E~02 T.T187€-02"
4.8623E-08 - 2.7886E~06 -
4.1217€-28 1.1272€-21"

Usl .= 2.10E+404 M/SEC

XHE = .15

MOVING SHOCK STANDING SNOCK

| wmmeeecce~e- MOLE FRACTIONS —=——-

3,5691E+03
4.1721E+01
4.5264E+01

-1.120£6E402
" 8.6330E+00
1.8203E+00

.1.8900E+00

9,4519E-01

4.4081lE+00

2.19C6E-02
.8.7601E-01
2.1892E-02
6+94CTE-04
--5.87€2E-05
7.0740E-05
7.9367€~02
2.9969E-07

" 2.8113E-25

REFLECTED SHOCK

6.0425€+03
5.1346E+01
5.9364E+01 -
Ll.4564E+02 .
9.5313€+00
1.8841E+00
1.9824E+00
8.9250E-01 -
4.2868E +00

6.7370E-02
7.8893E-01
6.T308E-02
3.8323€-04
1.4326€-04
1.9931€-04
T.5659E-02
6.6115€E-06

. 2.5694E-20

Pl = 1.00E+03 N/SQ-M,

XH2 =

HO

NAOUBPTOAT

GAME

SPECIES

E-
H
H+
H2
H-
H2+ .
HE
HE+
HE ++

US1l = '2.20E+04 N/SEC .

XHE = .15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

4.1310E+02
1.8756E+01
1.2174E+01
6.9172E+01
‘54 8069E+00
1.7819E+00
1.8091E+00 -

- 9.9376E-01. -

-1.6299E+01°

1.0655€E~05
8.9446E-01
L.0617E-05
2.2603E~-02
5.8572E~08
9.6632E~-08
8.2913€-02
5.6301€-16
--4.5764E-58

Pl = 1,00E+03 N/SQ-M»
XH2 = .85

SPECIES

E_

H
H¢
H2
H-
H2+
HE
HE +
HE ¢+

3.7213E+03
4.4926E+01
4.3174E+01
1. 2240E+02
8.8870E+00-
‘1. 8542E+00

9.1631E-01
4.5890E+00

= 1.9185€+00 .

6.25426402
5.3792E+01
5. TAAGE +01
1.5804E£¢02
'9.8119E+00
-1.9187E+00

- 20238E+00
.84 8434E+01

423T73E+00 -

MOLE FRACTIONS —=—m-e——= -

3.6302€-02
8.4857E~01
3,6281E-02
- 4.82526-04
~ T.TTL3E-05

9.7821E-05"

7.8184€-02
1.0455E-06
2.5203E-23

B8.6414E-02

-. T=5245E-01:

. 8+6331E-02
2.9934E-04 -
1.569E-04
2.2736E-04
7.4105€-02
'1.2722€~-05
'2.6972E-19

US1l = 2.30E+04 HISEC

XHE = L15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

4.4750E+02 3.7072E+03 6. 1373E+03
2.1930E+01 4. T6464E+0] 5.5702E+01
- 1. 1095E+01 4.0033E+01 © 5433306401
T7.5407€+01 1.3275€+02 1.7009E+02
6.6786E+00 9.1237E+00 © . 1.0057E+01
1.8237€+00 1.8899€+00 " '1.9554E+00
1.8392E+00. 1.9511E+00 - 2.0660E+00
1.1059E+00 " 8.9890E-01 -8.T895E-01-~
1.6892E+01 4.6TS8E¢Q0 . T 4.4312E +00
Ve —— —' MOLE FRACYIONS ——=—————eem
9.5603E-05 5.2276E-02 1.0503€-01
9.1228E-01 8.1804E-01 T.1681E~01
9.54996-05 542245E-02 1.0493€-01
5.9736E-03 3.5109E-04 2.3244E~04
3.1376E-07 9.0402E-05 1.6001E~04
4.1762E~-07 1.1825E6-04 2.3930€-04
8.1558E-02 71.6878E-02 7.2583€E~02
1.3095€6-13 2.5489E-06 2.0898E-0S
6.3298BE~49 6.0054E-22 1.5531E-18



TABLE |. - Continued

2
p1 =1 kN/ m":
Pl = 1.00E+03 N/SQ-M, USL = 2,40E+04 M/SEC Pl = 1.00E+03 N/SQ-M, US1 = 2.60E¢04 M/SEC
XH2 = .85 . XHE = .15 XH2 =" .85 . XHE = .15
MOVING SHOCK STANDING S+OCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 4.8192E+02 : 3,6465E+03 5«93L2E+03 14 5.57T4E+02 3.8256E+03 - 6.0388E¢03
T 2.6018E+01 4.9581€+01 5.7321E+01 T 3.3562E+01 © 5,35T7€+01 6.0772E+01
RHO 1.0022E+01 3,7024E+01 4.9062E+01 RHO 8.9029€E+00 3.4549€4+01 " 4.51026+01
H 8.1865E+01 1.4319€E+02 1,8194E+402 H 9.5655E+01 1.6620E+02 2.0832E+02
A 7.3318E+00 9.3515E400 1.0267€+01 A 7.8528E+00 9.8494E+00 1.0804E+01
S 1.8598E+00 1.9255E+00 1.5920E+00 S 1.9197€E+00 ~ 1.9913€E+00 ' 2.0608E+00.
7 1.8483E+00 1.9864E400 2.1090E +00 z 1.8666E+00 - 2.066 7E+00 2.2032E400
GAME 1.1178E+00 8.8792€-01 8. 7535e-01 GAME 9.8434E~01 B.7611€-01 8. T1T4E-01
v 1.7436E+01 4. T154E+00 4.4691E+00 - v 1.8633E+01 4.7952E+00 " 4.5T6SE+00
SPECIES  -—=———-—= ~= MOLE FRACTIONS —-——=v————= SPECIES ———=—==w—=== NOLE FRACTIONS —=——=wc——=-
€- 7.5209€-04 6.9081€-02 1.2324E-01 €~ 9.2487€-03 1.0520E-01 1.6067€E-01
H . 9.1567€-01 7.8587E-01 6.8192E-01 H 9.,00T7E-0L - ° 7.1665E-01 " 6.,1021E-01
He 7.5185E-04 6.9041E-02 1.2313E-01 He 9.2477€-03 - 1,0513€-01 1.6051E-01 '
H2 1.6717E-03 2.6500E-04 1.81 96E-04 H2 3.58326-04 ' 1.568756-04 - .1.1868E-04
H- 1.4129€6-06 9,8477E-05 1.57T91E-04 H- ‘841409E-06 1.1271E-04 " 1.5625E-04
H2¢ 1.6452€-06 1.3319€-04 2.4267E-04 K2+ 9,0830E-06 1.6274E-04 2.5451E~04
HE B.1156E-02 7.55C7E=-02 . 7.1091E-02 HE 8.0361E-02 T.2563E-02 6.8017€-02
HE+ 2.1501€-11 5.0537€E-06 ‘3,14 08€-05 HE+ 1.0478E-08 1.56426E-05 © - 6.T199E-05
HE &+ T1.4681E-41 6, T853E-21 6.4231E~-18 HE ++ 4.1949E-31 3.7187E-19 i *9.6213E-17

Pl = 1,00E+03 N/Sa-My US1 = 2.50E+04 M/SEC Pl = 1.00E403 N/SQ-My US1 = 2.70E¢04 M/SEC

XH2 = .85 XHE = .15 XH2 = .85 . XHE = ,L1%

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

P 5.1849E+02 3,6B833E+03 : 5.8902E+403 P - 5.9997€+02 4.0687E+03 6.3530€+03
T 3.0057€+01 5.1593£+01 5.8984E+01 T 3.66449E+01 5.5587E+01 | 6.2701E+01
RHU 9,2992E+00 3.5253E401 4.6346E+01 RHO 8.T377E+00 3. 466TE+01 ' 4.4935£401
H 8.8607E+01L 1.5432E+02 1.9460£¢02 H 1.0303E+02 1. 7898E+02 2.2323€+402
A 7.666BE+00 9.5928E+00 1.0534E+01 A 84J225E¢00 1.0123E+01 1.1099€E+01
S 1.8912E+00 1.9594E+00 2.0271E+00 S 1.9464E+00 2.0222E+00 . 2.0935E¢00
z 1.8550E+00 2.0251E+00 2.1547€+00 z 1.08838E+00 2.1114E+00 2.2548E+00
GAME 1.0542E+00 8.8075E-01 8.7304E-01 GAME 9.3731E-01 8.7317E-01 ° 8. T125E-01
v 1.8012€+01 4. T400E+00 4.5147E +00 u 1.9304E+01 4.8581E400 ' 4.6545E+00
SPECIES  —————=—=~<-—-= MOLE FRACTIONS ——=-- - SPECIES® =mme—=e=ocl MOLE FRACTIONS ~————e—m—mmm
E- 3.3715E-03 8.6829E-02 1.4178€-01 E- 1.8214E-02 1.2413€6-01 " "1.T990E-01
H 9.1172E<01 -  7.5186E-01 6.4640E~01 H, ‘3.8369E-01 - 6.8025E-01 © 5.7337€-01
He 3.3T10E-03 8.6778E-02 1.41€65E-01 He 1.8212E-02 1.2404E-01 107969E—-01
H2 6+6590E-04 2.0806E-04 1.4551E~04 H2 2.3466E-04 - 1.3994E-04 9.T794BE-05
e 4.0702E-06 1.05676-04 1.5642E-04 H- 1.2852E-05 1.1976E-04 1.5675€-04
H2 ¢ 445342606 1.47€6E=04 2.4722€-04 H2+ 1.4607E-05 1.7880E-04 © 2.63716-04
HE d.0862E-02 7.4061E-02 6.9571E-02 HE T.9624E-02 7.1018E-02 6.642TE-02
KE + 8.6733E~10 9.1120E-06 © 4.6129E-05 HE+ 5.6809E-08 2.5067E-05 ° 9.7493E-05
HE+¢ 5.1599E-35 5.5668E-20 2.4948E-17 HE++ 1.8608E-28 2.1866E-18 - 3.7180E-18
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TABLE I. -Continued

2
pl -1 kNI m
Pl = 1.00E+03 N/SQ-M, US1l = 2.80E+04 M/SEC . Pl = 1.00£403 N/SQ-M, US1l = 3.00E+Q04 M/SEC '_"
XH2 = .85 XHE = ,L15 XH2 = .85 XHE = .15
. MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK - REFLECTED SHOCK
p . 6.448T€E+02 4. 37726403 6.7817E+03 - 4 T.4157€+02 - 5.1605E+03 © T.8866E+03
T 3.8878E+01 +S.7595E+01 . 6.4729E+01 T 4.2813E+01 6.1631E+01 " 6.9008E+01
RHD -, 8.7029€+00 3.5209E+01 4.5372E+01 RHO 8.8391€¢00 © 3.7062E+01 . 4« T145E+01
H 1.1071E+02 2192508402 2.3916E #02 H 1.2700€+402 T 221688402 24 TIT2E402
A 8,2057E+00 © 1.0408E+J1 - l1.1413E401 A 8.5939E+00 1.1009€+01 1.2089€+01
s * 1.9722€+00 2.0524E+00 2.1258E+00 S 2.0220£+00 2.1122€+00 7 241903E+00
2 1.9059E+00 2.1585E+00 2.3091E+00 z . 1.9596€¢00 2.2592E+00 ~ 2.4241E+00
GAME 9.0872€-01 8.7143E-01 - B8.71456-01 GAME 18.8031€-01 . 8.7039E-01 - 8.7362€-01
v 2.0010E+01 4.9546E+00 . 4.7442E+00 v 12.1480E401 ° - 5.1322E+00 4.9532E400
. SPECIES  ==~+—==~—=— MOLE FRACTIONS —~————mnm—-m SPECIES  ———~—-——~-— MOLE FRACTIONS --————=
3 ¢ 2.9520E-02 1.4325€-01 1.9918€-01 E- 5.6077£-02 1.8144E-01 2.3717€-01
H . ;. B.6205E-01 6+4367E-01 5.3642E-01 H . © 841114E-01 5.70456-01 T "4e63T1E-01
He . 249517E-02 1.4314E-01 1.9893E-01 He 5.6070€-02 "1,8127€-01 . 2.3675E-01
H2 T 1.7163E-04 1.17476-04 8.1148E-05 H2 1.0948E-04 8.4047€-05 ° 5.5281E-05
H- " 1.7681E-05 1.2557€-04 1.5669E~04 H- - 2.6646E-05 1.3488E-04 1.5266E-04
H2e - .. 2,0576E-05 1.9453€-06 - 2.7271E-04 H2+ 3.2564E-05 2.2252E-04 248509E-04
HE ) < 7.BT03E-02 6.96452E-02 6.4820E-02 HE 7.6545€-02 - 6.6307E-02 6<1598€-02
HE+ . - . -1.9330€-07 3.9166E-05 1.4015E-04 HE+ 1.0370€-06 8.T7447E-05 2.8049E-04
HE®s | -1.5814E-26 L.1240E-17 1.4003E-15 HE ¢+ T.14639€-2¢4 2.1775€E-16 1.7823E~14
Pl = 1.00E¢03 N/5Q-My USL = 2,.90E+04 M/SEC PL = 1.00E+03 N/SQ-M, USL = 3.20E+04 M/SEC
XH2 = L85 XHE = .15 . : XH2 = .85 XHE = .15
MOVING SHOCK STANDING SFOCK REFLECTED SHOCK MOVING SHOCK STANDING SMOCK REFLECTED SHOCK
P 6.9217€+02 «.T495E+03 7.3026E+03 [ 8,4647E+02 6.0940E+03 9.2271E+03
T . 4,0954E+01 $.9618E+01 . 6.6839E+01 T 4,6064E+01 6.56T78E+01 © 7.3%563E401
RHO - 8,7515E400 3,6080E¢C1 4,6184E401 /RHO 9.0845E+00 3.9208E+01 4.9270E+01
H .. 1.1871E+02 2.0679E+02 2.5604€ +02 H 1.4446E¢02 2.5327€402 3.114TE+02
A ..8.3966E¢00 1.0705€+01 1.1744E+401 A 8.9943E¢00 1.1640E+01 1.2824E+01
s 1.99TLE+00 2.0823€+00 2.1581E+00 s 2.0713E+00 2.1722E+00 2.2553E+00
z 1.9312E+00 2,208CE+00 2.3657E¢00 | 2 . 2.0228E+00 2.3665€+00 2.5458E400
GAME . 8.9141E-01 8.7057E-01 -~ 8. T225E-01 . GAME 8.6820€-01 8.7167E-01 8.7809E~01
u . 2.0739E+0L 5.0363E+00 4.8648E+00 v 2,2990€+01 5.3421E+00 - 5.1954E+00
SPECIES  so———==—- —— MOLE FRACTIONS ———-~=———= . SPECIES ————-——--~ MOLE FRACTIONS ~——=cceemaaa
E~ 4.22286-02 1.62456=01 2.1833E-01 €~ 8.5564E-02 2.1854E-01 2.7363€-01
M 8.3T70E-01 6.0687€-01 4.9975€-01 H 7.5461E-01 ©.9937E-01 3.9403E-01
He . #,2223€-02 1.6231€E-01 2.1801€-01 He 8,5531E-02 2.1826E-01 2.7295E-01
M2 1.3454E-04 9.9254E-05 6.7162E-05 H2 . 7.7682€-05 5.98C9E-05 3,6406£-0%
He 2.2297€-05 1.3121€-04 1.5551E-04 H- 3.4232€-05 1,3730E-04 1.4181E-04
M2+ . 2.6591E-05 2.0964E-06 2.8027E-04 H2+ 4.3844E-05 2.4217€-04 2.8482E-04
HE 7.7670E-02 6.7875E-02 6.3207€-02 HE 7.64152€-02 6.3208E-02 5,83T9E-02
HEe . 4.887SE-07 5.9385€-05 1.9941E-04 HE+ 3,3220€-06 1.7T72E~04 5.4145€-04
HE++ 4.6028E-25 5.2171E-17 5.1037E-15 HE ++ 5.0622€6-22 2.9071E-15 1.9740E-13
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Pl = 1.00E+03 N/SQrM,

XH2 =

SPECIES

v

E= e . -

H
He

- H2
-
H2+
HE .
HE+
HE++

PL 2 1
XH2 =

4.8928E+01
9.3648E+00
1.6306E+02
.-9.3995E+00
' 2.1208E+00
2.0929£¢00
8.6280E-01
2.4517E+01

T1.1614E-01
5.7758E-05
4. 0191€-05

543815€-05 .

| 741663E-02
8.1241E-06
+'1.3524E-20

. MOVING' SHOCK

HO ;

MNABIN-D

GAME
U

SPECIES

E~
H
He
H2
He
H2+
HE
HE+
HE#+

1.0787E+03
S.1561E¢01
9.64T2E+00
1.8281£+02
9.8101E+00
2.1709E400
2.1686E+ 00
8.6069E-01
2.6049E401

1.4703€E-01
643666E-C1
1.4699E-01
4.3803E-05
4.4461E-05
6.2116E~05
6.,9151€E-02
1.6931E-05
2.0275€-19

1.1616€-01 .
- 6.9587E-01 -

<00E+03 N/SQ-M,

TABLE |. - Continued

USL = 3,40E+04 M/SEC

XHE = .15

«

7.1568€403
6.9807E+01
4.1359E+401
2.8715E+02
1. 2304E+01
- 2.2325€400
2.4T89E+00
8. 7486E-01
- 5.5553E¢00

. - MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
. 9.5896E+02

1.0762E+04
T.0473E+01
5.1310E401
3.5227€E+02
1.3625E+01
2.3208€+00
2.672TE+00
8.8507E-01
5.4729€E+00

"MOLE FRACTIONS =———=—oooaac

2.5359E-01
443154E-01
2.5352€=01

+ +1568E-05

1.3259E-04
2.5160E<04
6.0172€~02
3,3961€~04

3.2376E-14

3.0810€-01
3.2843E-01
3.0693E-01
2.2681€-05
1.2455€-04
2.6956E-04
5.5100E-02
1.0237€~03
1.9989€-12

USL = 2,.60E¢0& M/SEC

XHE-= .15

<

STANDING SHOCK REFLECTED SHOCK

- 8.3189E+03
7.4076E+01
. 4.3274E+01
3.2313€+02
1..3006E+01
2.2931E+00
_ 2.5951E+00
8.7998€-01
- 5.8118E+00.

.MOLE FRACTIONS

2.8740E-01
3.6775€-01
. 2.8665E-01
2.78CSE-05
1.2244E-04
2:4788E-04
5,7178€6-02
6.2310E~04
2.974SE-13

1.2477E 404
8.3916E40]
5.3030E +01 -
3.9637€402
1.45L1E+01
2.3872E+00
2. 8038E +00
8.9493E-01
S.8121E +00

3.4044€-01
2.6734E-01
3.3837E~01
1.3044E~05
1.0253E~04
2.3955E-04
5.1570E~02
1.9283E-03
1.9786E-11

pl-lkNIn

“Pl = L.00E+03 N/SQ-M,

XH2 = .85

HO

NABPIDuD

GAME

SPECLES

E-
H
H+
H2
H=
H2+¢
HE
- HE®
HE++

‘PL = L.00E+03 N/SQ-M,

XH2 = .

4
T
RHO
H
A
s

L
GAME
v

SPECIES

E_.
W
e
H2'
e
H2¢
HE
HE+
HE++

US1 = 3.80E+Q4 M/SEC

XHE = .15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.2056E+03 9.5711€403 1.4339€ 404
5.4053E¢ 01 7.8593E401 9.0000E +01
9.9162E+00 4.4868E401 5.4292E 401
2.0369E+02 3.6117E+02 4.4302E+02
1.0228€+01 1.3757E+01 1.5481E+01
 2.2215E400 2.3540€+400 2.4529E+00
2.2492E+00 2.T142E400 2.9345E400
8.6048E-01 8.8722E-01 9.0747E-01
2.7584E+01 - 6.1012E400 6.14256+00
~==-—ce—eo— MOLE FRACTIONS ~=-e=meme—==
1.77606~01 3.1864E-01 3.6977E-01
5.7801E-01 3.0834€6-01 2.1278€-01
1.77556-01- 3,17406-01 3.6605E-01
3.3403E-05 1.7667E-05 6.8615E-06
4.7056E~05 1.0699E-04 1.8981 E~05
6.8503E-05 2.3194E-06 1.9884E-04
6.6657E-02 5.4147E-02 4.7520E~02
3.16386~05 1.11826-03 3.5967€-03
2.0839E-18 2.4834E-12 1.9169E-10

85

US1l = 4,00E+04 M/SEC

XHE = .15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.3390E+03
546463E+01
1.0160E+01
2.2569E+02
1.0656E+01
2.2729€+00

. 2+3342E¢ 00

8.6155€E-01
2.9107E+01

2.0752E-01
5.2062€-01
2.0744E-01
2.5379€-05
4,8032E-05
1.27T97E-05
6.4207E~02
. 5.5841€E~05
1.6557€-17

1.088TE+04
8.3452E+01
4.6029€+01
4.0107€+02
1.4563E+01
2.4147E+00
2.8341E+00
8. 96 T4E~-01

T 6.4298E+00

—=—=cee=eee- MOLE FRACTIONS -

3.4746E-01
2.5395€-01
3.4536E-01
1.0527€-05

© 8.8479E-05

2.0539E-04
5.0944E-02
1.9816€-03
1.9580€-11

1.63706404
9. 7078E +01
5.503TE+01 -
4.93828402
1.,6565€401 -
2.5186E +00
3.0640E+00
9.2249€ 01
6.5953E400

3.9637E-01
1.6483€-01
3.8963E-01
3.2112€6-06
5.6622E-05
1.5255€E~04
4.2318E-02
6.6375E-03
1.9193€-09

103



Pl = 1.00E403 N/SQ-M,

* XM2 =

HO

NOBPID-D

GAME

- SPECIES

E=-

H

He
H2
H—
H2+
HE
HE+
HE++

PL = L.00E+03 N/SQ-M,

XH2 =

SPECIES

E-

104

TABLE 1.

US1 = 4.20E+04 M/SEC

= Continued

- 1kN/ m?

Pl = 1.00E+03 -N/SQ=M, -

USl - 4.605004‘II$ECr=‘

RS

.85 XHE = . XH2 = .85 XHE = .18
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK JMOVING SHOCK --STANDING SHOCK- ‘REFLECTED SHOCK
1.4797E+03 1.2267E404 1.8561E+04 P . 1.7807E+03! = :1.S09SE+04 ° ' (2,3419E+04"
5.8842E+01 8. 8825E+01 1.0551€+402 T . 643651E+01 21..0158E402- - '1.2875€+02
1.0379€+01 4. 6T56E+01 5451486401 RHO ' . -1.0716E%01 - 4.6T31E+01 ‘8.3309€+01°
2.4883E+02 t 4,4300E+02 S.4TT3E+02 H 2.9845E402. 1 5.3206E¢02" ‘. 6.6915€402
1.1096E401 1.5639E401 1.7801E+01 A 1.2027E+0L: <~  1.7398£401 " 2e1195€+0L -
2.3249E+00 2.4751E+00 2.584B8E+00 [ ' 2.4305E+400 2.5928E400 ' ¢ 2.T132E400
2.4230E+00 2.9537E+00 3.1898E+00 P 2.6108E+00 ©L3.1799E400- ¢ 'r3,41226400
8.6362E-01 9.0846E-01 9.4149E-01 GAME * .:8.T0S1E-01 +u9.3706E-01 "150226E+00"
3,0637E+01 6.8057E+00 7.0979E+00 . v %' 3,3666E+01 U TeT4L9E400 ¢ +8,4653E400 -
comemaca—c== MOLE FRACTIONS ==-a——c—eeae SPECIES - =me—moee-e == MOLE FRACTIONS =eemdomocmen o
2.3659E-01 3.7385E-01 442013E-01 E- .. 249148E-~01 - 7 4.18326-01 - - - 4.STATE-OL-
4.6690E-01 2.0486E-01 1.2434E-01 H . 3,5974€-01 - 1.2618€-01 " 6 ,60106-02 ¢
2.3646E-01 ° 3.7026E-01 4.0836E-01 He - 2.9121E-01 4.0819€-01 ~-4,3211€-01 °
1.90856-05 5.7953E-06 1.3136E-06 H2: 1.0211€~05 - " 1.3601E-06 - " ~- 1,3977€-07 .
4,751 7E-05 6.9026E-05 3.7986E-05 H- 4.2590E-05 © 3.5736€-0% - 1+5514E-05 °
7.4954E-05 1.7139E-06 1.0724E-04 H2+- - 7,2823E-05 9.9048E-05 ?.OIISE-OS"‘
6.1813E-02 4. 7269E-02 3.5324E-02 HE 5.7214€-02 3.7112€-02 1,8223€-02
9.3454E-05 3.4926E-03 1.1701E-02 - HE+ © . 2.4071E-04 1.0059E-02" z.srsse-oz
1.0990E-16 1.52886-10 1.9611E-08 . HE++ 3,4626€-15 8.7554€-09 ' 1.8835E-06 *

+85

MOV ING SHOCK

US1 = 4.40E+04 M/SEC

XHE = .15

STANDING SHOCK

REFLECTED SHOCK

1.6269E+03 1.3679E+04 2.,0891€+04
6.1225E+01 9.4827€+01 141564€402
1.0564E+01 4.6990E+01 S.4648E+01
2.7308E+02 4.8670E+02 6.0556E+02
1.1552E+01 1.6381€+01 1.9269€+01
T 237T4E+00 2.5345E+00 ‘2. 6492E+00
2.5154E+00 3.069SE+00 3.3060E+00
8.6660E-01 9.2184E-01 9.71256-01
3.2155€+01 T7.2339E+00 T.6790E+00
-eweeemm—eee MOLE FRACTIONS ====——a—ee—a
2.6461€-01 3.9751E-01 4.4048E-01
4.1120E-01 1.6207€-01 9.2134E~-02
2.6443E~01 3.9137€-01 4.2192€-01
1.64117€E-05 2.9294E-06 4.T349E-07
4.5643E-05 5.0876E-05 2.4585€-05
T7.4939€-05 1.3436E-04 6.9414E-05
5.9482E-02 4.2807€-02 2.6859E-02
1.5164TE~04 6.0544E-03 1.8513E-02
6.4302E-16 1.1780E-09 1.8927€-07

Pl = 1.00E+403 N/SQ-M, USL. = 4,80E+04 N/SEC~

XH2 = - .85 XHE-= 15 el
MOV ING SHOCK STANDING SHOCK REFLECTEO SHOCK
P 1.9410E+03 1.6517E+04 2.6141E+04 -
T 6.6162E401 1.0929E+02. 1.4641E402
RHO 1.0830E+01 . 4.6050§+401 . - 5.1011€¢01
3.2494E+02 5.7914E402 T.36893E402
A 1.2526E401 " 1.8531E+01 2436038401
s 4 - 2.4840E+400 2,6494E+00 . 2TT56E+00
3 : +2.T0BTE+Q0 * 3.2818E+00 - 345002E +00
GAME - 8.7548€-01 9.5740€-01- 1.0871E+00 -
u 3.5168E+01 8.2868E+00 9.4625E+00
SPECIES. . .m=~emccameee “MOLE FRACTIONS ——e—e—o—aladi -I17
E-.. .- - 3,17108-01 4.3635€-01 - 44 T14TE-0L
M © 341071€~01 . 9.T065€E-02 4.5514E-02
He 3.1669E-01 + 442078E~01. -4,4013€E~-01 -
"2 1.1727E-06 5.8156E~07 3.2721E-08
H- 3.8564E-05. 2.4290E-05 - 9.9405E-06
H2+ 6,8T40E-05 6.8915E~05 2.0415€6-0%
HE 5.499TE-02 3.0182€~02 - 1.1540€~02
HE+ 3,7879E-04. . 1+55256-02 - +3.1295E-02
HE ++ 1.7735E-14 © 6.1229E-08 ° + 1.9727€~05



PL = 1.00E+03:N/5Q-M»

XH2 = 85 - - XHE' = .18

<107SE+03,-. . 1.7895E¢04 2.9069E+04
.64 B804E+0L. . 141822402 - . 1.6905E¢02
1.0905E+01%: - 1 4+4865E+01" 4.8266E+01
3.5254E402~ 1 6. 2T6BE+02 8.1594E+402
7 ~143053E401 + :1-1.9859E401 : 246054E ¢ 01
124 53TTE+00 -2.7041E+00 2.8344E+400
2.808TE+00:, 3,3738E+00. - 3.562TE+00
T 848170E-01- = . 9.8879E-01. 1.1271€+00

Uy, " 3.6659E40L. ;. "8.9190E+00. 1.0714E+01

SPECIES . -=====m=g=n=,. MOLE: FRACTIONS —se=v==e=e—-

e 3,6141E-01. . 1. #.5171E-01- .-:. 4.8074E-01 -
'2.6431E-01 - _1.3801€~-02 . - 3.1148E-02
"3.4078E-01 . ,4.29S7E~0L - 4.4599E-01
4.85642E=06 7. « 2.2736E-07 6.9345€-09.
3,37976-05 ..., 1.6209E-05 . - -6.81TOE-06

;+ 6+289BE~05 <+t . 425186E=05 9.7884E-06

' 5,2809E-02. .-’ 2.2749E-02 . 7.5410£-03

"5.9566E-04 -, , 2.1711€=02 - . 3.43756-02
. 1.8726E-04 -

- 3.976€E-07

., Be9223E-14.

Pl = 1J00E+03 N/SQ=M, - -USL:=
XHZ =

++85 XHE = .15

. 2.2800E+403°--. - 14 9190E¢04
C.. ©7.163TE#OL.i- ©. 1.,2872£+402
- 1.0938E+0L - * - 4.3179E+0L
. 3.8124E+02 .. 6. TT44E*02. .
. 1a3616E401 .- . 2.142BE+01
+ 2.5915E+00 ~ 2.75576+00"
z . - 2.9099€+00 3.4526E+400
GAME . -.8.8943E-01 -... 1.0332E+00 " .
v - . 3.8137E¢01° .. - .. ~9:6604E+00
SPECIES ' - =—-===c==mn== ;HOLE FRACTIONS
E= .. 3.6430E-01 - - %/6420€=01 .
W.. . . 2.2074€-01 555484E-02.
we . 3.63326-01 * %.3683E-01
HZ - . .. 3.1360E-06- 8.1016E-08 -
H-. - ..2.8548E-05 ... 1,0838E-05
H2¢ . - 5.5588E-05. . 2.7950E-05-
HE . 5.06046-02 ; . 1.6104£-02
HE® - 9.,4401E-0% 2.1329€-02
HEes . 4.5380E=13 - , 2,3997€-06

- USl = 5,00E+04

TABLE I, -~ Continued

py =1 m?

“M/SEC -

MOVING SHOCK-: STANDING-SHOCK. ‘REFLECTED SHOCK

5.20E404 M/SEC

'HOVING‘SHOCK}‘STANDING-SFOéK - REFLECTED SHKHOCK

3,2014E+04
1.5409E+02

“4.5T5TE+01 -~

"8.5584E+02

" 2.7971€+01

‘2.88TTE+00
3.6048E+00
1.1182E+00

1.1934E+01

%+8680E-01
2.2314€-02
- 444927€-01
1.7288E-09
5.0475E~06
5,0602E-06
© 5,2897E-03
3.5118E-02
1.2043€-03

Pl = 1.00E403 N/SQ~M,

XH2 =

«85

« 5.40E+04 M/SEC

usl
XHE = .18

MOVING SHOCK STANDING SHOCK ‘REFLECTED SHOCK

P
T
RHO
H -
A
s
z

GAME
v

SPECIES

[
W
He

H2

H-
H2+
HE
HE+
HE #¢

P1 = 1.00E+03 N/SQ—N,

XH2 =

P
L
RHO
H
A
S

-
GAME
v

SPECIES

-
W
He
H2
H-
H2+
HE
HE+
HE ¢+

2.4584E+03
7.4737E+01
1.0924E+01
4. 1105E+02
1.4223E+01
2.6452E+00
3.0111E+00
8.9893E~01
3.9599E401

3.8566E-01

1.8033€-01
3.8412E-01
“1.9071E~06
2.3107€-05

4.T205E-05

4.8296E-02
1.5195€-03
2.4044E-12

.8

2.0333E+04

1.4152E402
4.0846E401
7.2795E402

. 2.3219E+01
- 2.8059E+00

3.5175£+00

-1.,0830E+400

1.0573E+01

-~ MOLE FRACTIONS —

4.7408€-01 -,
" 44 0862E-02

| 4.4240€-01
2,54 706-08

7.2958E-06 .

. 1.6063E-05

1.0987E-02'

3.1642€6-02
1.4257€-05

3.4896E +04
2.1803E402
4.3975E401 .
94 T761E+02
2.9234E¢01
2.$3506 400
3.63966400
1.0770E+00
1.3074€+01

. 4.91T1E-01
.1.7253€-02.
4,4982€-01. .
5.92626-10 -
4.0225E~06
3.0204E-06
3.8109€-03
3.2920€-02
4.4825€-03

US1 = 5.60E+04 M/SEC

XHE = .15

MOV ING SHOCK  STANDING SHOCK REFLECTED SHOCK-

2.6423E403
7.8197€+01
1.0862E+01
“4.4194E+02
1.4881E+01

.2.6985E400

3.1109E+00

9.10286-01 ' .
* 4.1062€401

______ —— MOLE FRACTIONS

©.0536E-01
1.4352€-01
4.0284€-01
1.0792E-06
1.7798E-05
3.8267€-05
4.5T19E~02
2.4977E-03

1.3615€-11"

2.1312E+04

. 1.5609E+02

3.8301E+01.
T. 7910E+402
2. 4955E+01

. 2.8522E+00
. -3.5648E+00

1.1192E+00
1.1624E+01

4.8105€-01
3.0264E-02
4.4660E~01
7.87C0E~09
5.1507E~06
9.0688E~06
7.7044E~03
3,4299€-02
7.43056-05

3. T584E +04
2.3954E+402
4.2682E+401
1.05896+03
3.0372€+01

. 2.9784E+00

3.6761E+00
1.0476E+0Q0
1.4017e+01

" 4.9675E-01

1.4198E-02
4.4B26E-01
2.6605E-10
3.3786E~06"
2.05TE-06
2.6525E~03
2.7791E-02
1.0361€-02

105



Pl = 1.00E+03 N/SQ-M,

XH2 =

HO

NPID-O

GAME

SPECIES

E-
H
He
H2
H~-
H2¢
HE
HE+
HE++

Pl = 1.00E+03 N/SQ-M,

XH2 =

P
T
RHO
H
A
S
z

GAME
V]

SPECIES

£~
H
He
H2
H~-
H2+
HE
HE ¢
HE++

106

MOV ING SHOCK

2.8313€+03
8.2125€+01
1.0750€+01
4.7391€+02
1.5592E+01
2.7510E+00
3.2072€+00
9.2295E-01
4€.2463E+01

——————=——=== MOLE FRACTIONS

4+2320€~01
1.1098€-01
4%.1900E-01
5.6116E-07
1.2968E-05
2.9430E~05
442583E-02
441871£-03
8.3481€-11

-85

MOVING SHOCK

3.0252€E+03
8.6615E401
1.0592€+01
5.0696E+02
1.6347E+01
2. 8026E+00
3.2976E+00
9.3560E~01
4.3860E+01

—e==ecee—r-=- MOLE FRACTIONS

4+3900€~01
8.3531E-02
4.3195€6-01
2.6741E-07
8.9355E~-06
2.1430€-05
3.8443E-02
7.0452E-03
5.4629E-10

TABLE I, - Continued

USsl = 5.80E+04 M/SEC
XH

€= .

P =1kN/ m2

Pl = 1,00E+03 N/SQ-M,

XH2 =

STANDING ShOCK REFLECTED SHOCK

2.2148E+04
1.7211E+02
3,5757E+CL
8.3099€+02
2.6481E+01
2. 8959E+00

3.5985€+00

1.1321€+00
1.2736€+01

4.8596E-01
2.2759E-02
4.4959E-01
2.5284E-09
3.7947€-06
5.1841€-06
5.63456-03
3.5715E-02
3.29€68E-04

4.0012E +04
2.5919£+02
4.1580€+01
1.1390E+03
3.1701€+01
3.0180E+00
3.7127E4+00
1.0443E+00
1.4755E+01

5.0172€-01
1.2119€-02
4.45%6€-01
1.4070€-10
2.9116E-06
1.5127E-06
1.7398€-03
2.1362€-02
1.7300€-02

US1 = &.00E+04 M/SEC

XHE = L15

STANDING SKOCK
2,2855E¢04
1.8862E+02
3.3427€+01
8.8368€E+02
2. 7664€401
2.937CE+CO
3.6249E+00
1.1193€+00
1.3876E+01

4 .89€4E-0L
1.7615€-02
T 445136E~-01
9.067¢E~10
2.9046€E-06
3.1146E~06
4.265CE~-03
3.5944E-02
1.1684E-03

REFLECTED SHOCK
442355E 004
2.797TE 402
4 0396E+01
1.2236E+03
3.3361E+01
3.0567E+00
3.7478E+00
1.0615€+00
1.5609E+01

5.0637E-01
1.039E~02
4.4321E-01
T TOME-11
2.48715E-06
1.1293€-06
1.0274€-03
1.4830€-02
2.4166E-02

P
T
RHO
H
A
S
g

GAME
v

SPECIES

E—
H
He
H2
H-
H2e
HE
HE ¢
RE*+

Pl = 1.00E+03 N/SQ-M,

XH2 =

.4
T
RHO
H
A
s
z

GAME
'}

SPECIES

E-

H
He
H2
H-
H2+
HE
HE+

~HE*+

«85

US1 = 6.20E¢04 M/SEC

XHE = .15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3.2231€+03
9.1714E+01
1.0397E+01
5.6106E+02
1.7141E+01
2.8529E+00
3.3802E+00
9.4778E-01
4.5221E+01

4.5270€-01
6.1693E-02
4.4121E-01
1.1826E-07
5.87868E-06
1.4865€-05
3.,2888E-02
1.1488E-02
3.6096E-09

-85

2.3549E+04
2.0457€402
3.1559E+C1L
9.3805E+02
2. 8497€+01
2.9TASE*00
3.64T7E+00
1.0883E+00
1.4854E+01

————e—eee—-—= MOLE FRACTIONS

©.9282E-01
1.42056-02
4.5184E=-01
3.8335E-10
2.3258E-06
2.0219€-06
3.2937E-03
3.46636-02
3.1645E-03

4.4533E+04
3.0341E+02
3. 88486401
1.3108E403
3.5391€+01
3.0963E+00
3.7782€+00
1.0926E200
1.6498E+01

$.1035€-01
8.7585E-03
4.4119€-01
4.0562€-11
2.0450E-06
8.2331€-07
5.2684E-04
9.19106-03
2.9986€-02

USL = &£.40E+04 M/SEC

XHE = .15

MOVING SHOCK STANDING SHCCK REFLECTED SMOCK

3.4266E+03
9.7512€+401
1,0172€+01
5.7622E402
1.8014€¢01
2.9019€+00
3.4546E200
9.63336-01
4.6575E+01

—————ww—~—=— MOLE FRACTIONS --

4.6450E-01
4.5061€-02
4.4701€-01
4.9069E-08
3.7351E-06
9.8898E-06
2.5941€-02
1.7479E-02
2.2946£-08

2.4202€+04
2.1978E+02
2.9987E+01
9.9415E+402
2.9207E+01
3.0117€+00
3.6T722£+00
1.056SE+00
1.5773E¢01

4.9622€-01
1.1825¢-02
4.5111€E-01
1.8506€~10
1.9201E-06
1.4076E-06
2.49817€E-03
3.1583E~02
6.7654E-03

406626 04
3.2959 +02
3.7232E+01
1.4025€+03
3.7513E+01
3.1333E+00
3.7997€+00
1.1237€+00
1.T4T4E 401

S.1312€-01
7.33689E-03
4.,4006£~-01
2.1307€-11
1.6419E-06
5.9945€-07
2,4TT3E-04
5.4048E-03
3.3824E-02



TABLE i. - Continued

2
Py - 1kN/ m
Pl = 1.00E+03 N/SQ-M, US1l = €.60E+04 M/SEC Pl = 1.00E+03 N/SQ-M, US1 = T.00E¢C4 M/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = .15 R
MOVING SHOCK STANDING SHCCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 3.6343E+¢03 2.4826E+04 %.860CE+04 P 4.0540E+03 245539E+04 5.1135E¢04
T 1.0412E+02 2.3407E+02 3.5965€+402 T 1.2163E+02 2.6203E+02 4,26412E+02
RHO 9.,917TE+00 2.8673E+01 3.5427E+01 RHO 9.2204E¢00 2.5961E+01 3.1484E¢01
H 6.1243E402 1.0520E+03 1.4992E403 H 6.8770E+02 1.1704E403 1.6964E+03
A « .. 1.9038E+01 2.9997E+01 3.9654E+01 A 2.1793E+01 3.2123E+01 4.3486E+01
S 2+.9486E+00 . 3.0472E¢00 3.1704E+00 S 3.0359E+00 3.1176E400 3.,2409E+00
z T 3,5194E+00 . 3.6990E+00 3,8143E+00 z 3.6148E+400 3,7542E¢00 3.8295€+00
GAME . 9.8907E-01 . 1.0393E+00 ‘1. 1463E+00 GAME 1.0802E+00 1.0489E+00 1.1643E+00
U 4.7902E+01 1.6570E+01 1.8581€+0) U 5.0382E+01 1. 7894E+01 2.0810E+01
SPECIES  =====~=——= — MOLE FRACTIONS -———v————- SPECIES ————m————=e= MOLE FRACTIONS ===———ea——-

£- 4.74356-01 4.9987€E-01 5.1498E-01 E- 4.8821€-01 5.0723€-01 5.1691E-01
H S 3,2761E-02 1.0118€E-02 6.0613E~03 H 1.6608E=02 . T.5740E-03 4.1302E~03
H¢ 4.5026E-01 4e%4946E-01 4+3963E~01 He 4.5368E-01 4.4524E-01 4.3979E-01
H2 - 1.9247E-08 1.0025€-10 1.0871E~11 H2 . 2.1882€-09 3.332¢€E-11 3.0100€~-12
H- 2.3187€~06 " 146275€-06 1.2723E-06 H- 8.2597€-07 1.1632E-06 Ta2744E-07
H2+ . 643485E-06 1.03356-06 4.2939€-07 H2 + 2.2150E-06 5.8631E-07 2.2440E-07
HE . 1.8526E-32 1.8345€-03 1.0888E-04 HE 6.9733E-03 8.28C4E-04 2.,2749E-05
HE+ . 2.4094E-02 2.7027€-02 3.0874E-03 HE + 3.4519E-02 1.6271E-02 1.1674E-03
HE ¢+ - 1.3533E-07 1.1650€E-02 . 3.6130€-02 HE++ 4.5658E-06 2.2856E-02 3.7979€E-02

Pl = 1.00E+03 N/SU-M,  US1 = €.80E+04 M/SEC
XHZ = .8S XHE = .

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 3.8441E+03 2.5302€E+04 5.0131E+0¢
T - 1.1204E+02 2.4825E¢02 3.9061E+02 -
RHO S.6001E+00 2.7342E+01 3.3569E+01 :
H 6.4962E+02 1.1112E+03 1.5974E+03 .
A 2.0310E+01 3.0985E+01 4.1589E+01
S 2.9936E+00 3.0831E+00 ~ - 3.2051E+00
4 3.5739E+00 3.7277€+00 3.8233E+00
GAM . 1.0302E+00 " 1.0375E+00 1.1582E+00
v - 4.9177E+01 1.725CE+01 1.9691E+01
SPECLES m=e—aeme——e— MOLE FRACTIONS ~=————m=——==m=
£~ 4.8236E-01 5.0371E-01 5.1612E-01
H 243457E-02 8.7286E-03 5.0263E-03
He 4.5221E-01 4.4732E-01 4.3962€-01
H2 6.8275E-09 5.6760E-11 5.7495E-12
H= 1.3918E-06 1.3756E-06 S.TSTLE-07
H2¢ 3.8540€E-06 T.7288E-07 3.1203€-07
HE 1.1825E-02 1.265LE-03 4.9T728E-05
HE + 3.0146€E-02 2.1557E-02 1.865TE-03
HEe®+ 7.8843E-07 1.7418€E-02 3.7318E-02
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TABLE |, COntlnued

PL = 2.00E¢03 N/SQ-M, USL = 4. 005003 n/SEC Pl = 2.00E+03.N/SQ-M, USLl = ¢.00E+03 NISEC
XH2 = .85 - .. -5 . . XHE = .15. R ) XH2 = .85 . - ..x : KHE = o185z .. . T
. -~ . Rin P A Toee T T
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
> 1 209TE®0OL. 2,5396E401., . 64232901 [ . 2.7668E401>. , ~.8.7102E+01--.. .  1.T295E+02
;.3.0557E+00. . - 3 ,.8279E+00 . 5.4468E+00 T .- - .5:5872E400% ---. "T.6689E¢00 . 9.3684E¢00 .
3.9585E+400 . 1.1442E+01 RHO. - 4.9514E+00™- ~. 1.1319E¢01 .14 8081E+0L
.53.1246E400 vs' 9436€400 S5+ 7356E+00 H." . "5,8978E400 - .- 8.5333E+00; 21.1613E401

‘" la T411E+400 . 11.9395E+00 . 2.2878E+00 A - - .- 243135E¢00.: . § z.ua'lﬁooo
- 1206396400 .. 1.0659E+00. 1,084 9% +00 S . ... 1.1303E+00. 1e1382E400: .- .+ 1.1626E ¢00
J000E+00" 1.0000E+00 . 1.0000E+00 Z % T 1.0001E+00- . 1.02115000,
9208€E-D1 . . S.82T4E-01 . 9.6089E-01 _ GAME “~. _95ST8TE~0L. " 8.4835E-01"
+4141E+00 1.4366E+00 . - 1e2781E¢00 (TR ,3;'55155’00,« \, ._1.“115000
. L - . ~ o - BRI I
SPECIES  ————===e —— MOLE FRACTIONS ~==—————m—- SPECIES ———————— NOLE FRACTIWS -
2 BBb'lE—b3 ' 2.66865-61 2.9561£-25 6.5811E-24 1 90185—16 84478lE-13
"4.0BB6E-10. . - 6.9354E~08 .. 6.4644E-05 - ‘i LeATTTE-04: 6.T7155€-03 - 4.1271€-02.,
3.9488€-20 " 5.3683E-20 "¢ 5.8851E-20- L6.9962E=162 1. - T.6037E-13,
.8.5000€-01 -,  8.4994E-01, v -B+4986E-0L" 8.43713E-01.. - 8.1182E~01.
4 1.3649E-46. . 4.5715E-29. T T.1106E428 T..1,2273€-18. . .4.T272E~15 .
* 11443739620, T2, 99!3E-20 . :145736€~20. © "1e05T2E=-20.:. , 9.24528~-17 -, 9.2173E=-1%,
:+ ;1+5000E-01 1.5000€-01 . - . 1.5000€-01 +144999E<01 . «®949E=01" > .1.4690E~0} .-
4.5216E259 | - 1.07T9TE~49 3. 21355-59 - innge. " Be 22915-32_
.0, . Lo 0. : HEe®e - .. 0. i - O
Pl = 2.00E+03 N/SQ-M, USL = 5,00€+03 n/sec Pl = 2.00E+03 N/so-n. ust = 7. 005003 n/sec
XH2 = .B5.. - . . XH E = 15« - XH2 = .85 . . - xHE =, .15 ;. Ll e
MOVING SHOCK STANDING SHOCK REFLECIED SHOCK -MOVING SMOCK STANDING SHOCK REFLECTED SHOCK
.2 ~Le9056E¢01 . :35.0500E+01 - L.1114E¢02 L ‘.’: '3,8022E¢0L .-* . <le®125E¢02-- ;; 25168E¢02
06022326400 . - "5.6537E400 - - T.6343E+400~ T .« 3'.7.0551E+ 00 T . "9e«3571€¢00 . 1.0651E+01
+~ 4.5126E+00 8.9298E+00 © 1=4S17Ee01° RHO v .5.37935000. : 1.4756E#01 - 2.2360E+01:
. 14e3713€¢00. | .5.9736E+00 © . 8,4605E¢00° H L. -~ T+ T094E+00" - 1.1 TO9E¢01 . +.1.5243E¢01
2.03L7E+0Q0 -~ :2,3268E+400 ... 2.63426+00 A - 2 245449E400 .. .2.843TE¢00. - 3.0548E400
1.0977E+00 . S 1e1614E¢00 .. . 1.1T46E¢00 -~ . .1.2024E¢00
3 E .~ 1.,0018E+00~ - 1.0230E+00 .. 1.056TE+00
: 9. T744E-01.: , K GAME. - 9.1629E-~01 " . -8 44T77E-01 .- .84290TE-O1.
3 uzasoom - 1a5847E+00 + - 1.4191E+00 U. =+ v 4,6022E+00 .- .1.6T33E+00 - .1+ 4602E+00.
Cyetaiy L oe Lt Ty e . - o] LTe AP |
SPECIES — HOLE FRACTIONS - —— SPECIES ~ =——-—==~-—=-- NOLE FRACT!ONS —————————
R RN IR TR See e- BN e s
E- «.2111E~35 3.2758E-23 2.5212€-16 E- 4.4203E-17 9.65576- 13 .05435-11
Hooztere “3e1734E-07. .- - . 1.3606E-04 -~ ™ 5,6883E-03 H- .4 .- 3.6553E<03 4 . 445013E-02. =  1.0737E-0}
H+, 4.8TT1E~20. *5263106-20 ~. © | 2.,1008E~16 He ©7. 4.0081E-17 © B8.T7528E-13.;; 3.6886E~-11
H2:® 8.5000E~01 G 498TE=01 -+ + .- 8.44 M4E-OL HZ * - . B.4662E-01 .. B8.0836E-01 . - 7.5068€E~-01
H-. 54694 5E-40¢¢ -5.8269E-2T7 *: - 1.9339E-20 ° K=" -+ ' - 2.,9058E-20 ‘. 4.9052€-15 ., . 4.3805€-13
H2e: 2.0651E~20- - I'e3136E-20 ° - '4.2086E-17 H2+ s 4.2209E-18 - . 9.5206E-14 4.0950E~12
HE.: 1 «5000€~=01° »1449$SE-01 o 1.4957E~01 " HE * -« 1.4973E~-01 “.. 1.4662E=01" - - 1.4195€-01
HE ¢ d 256 8E~56 1.4276E-48 1.4568E~ 36 . HEe® - ° ' 9.0108€- 41 1.9686E~ 31. “.. 1e0064E-27
';

. N 0. HE®e ). - © Qe S 7 O
R TR R .. . . . ..
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TABLE |. - Continiied ” ‘

i 2
Y = 2kN/ m
PL = 2.00E+03 N/SQ-My US1 = B.COE+03 M/SEC PL = 2,00E+03 N/so-u. USL = 1.00E+04 M/SEC t
XH2 = L85 XHE = L15 XH2 = .85 XHE = .15
MOVING SHOCK  STANDING SHOCK. REFLECTED SHOCK . MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
[ S0 5,0451E401 © 242164402 - 36376402 [ 8.1532€+01 4.855TE#02 7.2802E+02
T 18.3444E¢00 Y 1.0671E+01 . 1.1777€+01 T 1.0120€+01 1.2877E+01 - 1.39456+01
RHD " 5,9762E400 - 1.956TE+01 - - 2.7895E¢01 RHO 7.57756400  3,2002E+01 4. 1872801
H ~Q,B223E+00° - 1.5534E+01 1.9554E+01 H 1. 4934E¢01 2.5019€+01 3.0331€+01
A 7T '2,6944E400 T - 3.0608E+00 - .- 3.28l1E+00 A 2.9708E+00 3.5644E¢00 3,0103E+00
s 7 1.1921E+00 1.2136E+400 1.2454E 400 s 1.2573E+00 1.3015E400 143419600
Z " 1.011TE+00 ~  1.0614E+00 © 141073E+00 1 ’ 1.0632E+00 1.1783E+00 - 1+2468E400
GAME ™ 8.5996E-01 -~ 842709€-01 . B8.2551E-01 GAME 8.2023E-01 8,2801E-01 8.3499E-01
[V} S,3788E+00 x.esaoeooo 1.4677E+00 v 7.0076E+00 1.6628E+00 1. 544 5E +00
SPECIES ' —===m=—o S NULE FRACTIONS ==-=—==o--=- SPECIES  ==-=====-c=< MOLE FRACTIONS ~=e=e=e—c=e=
3.0117€-14 . 4.6705E-11 -, '5.3148E-10 €~ 1.8800€-11 4.3511€-09, - 2.1371€-08
2.3211E-02 - - * 1.1575E-01 .1.9385€-01 H 1.1893E-01 3.0264E-01 ° - 3.9589E-01
2.7811E-16° - :4.2756E-11 . 4.8727€~10 He 1.7685€~11 4,03726-09 1.9938€<08
8.2853E=01" - - 7,4262E-01 - .  647069E-0L H2 - T.3999E-01 '5+7005€-01 4,8380E-01
5.1266E-17. ° + 4,7311E-13 8.9064E-12 [ 9.5356€-14 9.8818E-11 °  6.5587€-10
* 2.35TLE=-15. * - 4.424BE~12 5.3117€-11 H2¢ 1.21056-12 . 4.1279E-10 2.0890E~-09
1.4826E<01° -  1.,4132E-01 1.3546E~01 HE © 1.4108E-01 1.2730€-01 1.2031€-01
9.1181€-35 1.0982€-27 2.3022E-25 ME e 5.19486-29 3,2402E-23 1.4000€E~-21
e ‘0. 1.2350€-89 HE++ 0. 5,0298€-84 1.9630E-77
Pl = 2.00E+03 N/SU-Ms - US) = $,00E+03 M/SEC . PL .= 2,00E+403 N/Su~Ms,  US1 = 1,10E+04 M/SEC" - -,
XH2 = .85 XHE = .15 XHZ = .85 XHE = ‘.15

N

MOVING SHOCK STANDING SHOCK. REFLEC'ED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 6.5013E+01 3.3587E¢02 . 5.2189E €02 4 9.9921E401 6.7303E¢02 9.8414E402

T 9.3302E+400 - 1.1814E+01 1.2864E+01° T 1.0800E+0L1 1.3915€+01 1.5061E+01
RHO 6.7459E+00 2.5516E+01. 3.4638E+01 RHQO 8.4055E+00 3.862Qk+01 4. 9014E+01
H 1.2235€E+01 1.9991E+01 2.4604E+01 H 1. 7917E+01 3.0610E+01 3.6752E+01

A . 248304€+00 3.,2946E+00 - 3,5331€E+00 A 3.1158€+00 3,8136E+CO 4.1178E+00 -
L I 1.2237E+00 - 17/2559€+00 1.2920E+00 S 1.2930E+00 - 1.3501¢400 1.3950€+00
4 1.0330E+400 1.1142E¢00 1.1713E+00 1 1.1007E+00 © 1.2524E¢00 1.3332€¢00
GAME 8.3123€~01 8.2464E-01 8.2844E-01 GAME 8.1668E-01 8.3455¢-01 B.4449E-01
u 6.1891E+00 1.63228¢00 1.4974E+00 V] T.8252E+00 1. T048E+00 1.6177E+00
SPECIES ------------ MOLE FRACTIONS —=w==cc=c--- SPECIES ~--—-ecocee-- MOLE FRACTIONS =——veecece-

E- - 1.5154E~12" . 6.1791E~-10 . 3.9967E-09 €- 1.1712€E-10 2.1401€-08 " 9.1489E-08 -
W 6.3816E-02 - - 2.04917€-01. | - 209248E-01 H 1.8292E-01 4.0306€-01 . 449981€E-01
He l.4161E-12 5.6932E-10 . 3.6931€-09. He L.1070E-10 2.0021€-08 | 8.623TE-08
H2 - . 7.9097€-01 6.6041€E-01 T 5.T7946E-01 H2 6.8080E-01 4« TT17E-01 - .-3.8768E-01
H= "% ° " 5,0677E-15 19.99356-12 . 9.4619E-11 W= 7.9402€~13 . 6.2463E-10 3.3876€-09
H2¢ 1.0437E-13 5.85685E-11 3.9814E-10 H2e T.2194E-12 ‘2.0L01€-09 "8.6390E-09
HE 1.4521€-01 1.3463E-01 1.2806E-01 HE * 1.362BE-01 ‘1e1977€-01 - 1.1251€E-01
HE+ 9. TT24E~ 32 3.6844E-25 2.0680E-23 HE+ - 2.8349€-27 1l.2497€-21" 4.3077E-20 -
HE ¢+ Do 2.7099E-91 . . 246309€E-81 HE ¢+ 0. 5.9781E~77 3.3354672
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PL & 2.
XH2 #

P 1.2007E+02

T 1.1416E+01
RHO 9.1918E+00

H 2.1179E+01

A 3.2661E+00

s 1.3308E+00
2z 1.1443E+00
GAME 8.1664E~-01

u 8.6338€E+00

SPECIES  ~=e----——-oe
E-  %+9439E-10
H 2.5216€E-01 |,
He Ah 6913E-10
H2 6.1675€-01
He 4.167BE-12 _
H2+ 2.9430E-11
HE 1.3109€-01
HE+ 5.8668E-26
HE++ 4.0304E-92

Pl = 2.00E+03 N/SG-My
XH2 = 85
. MOVING SHOCK

P 1.4198E+02

7 1.1996E+01
RHO T, 9.9182E+00

M 2.4722€+01

A 3.4231E+00

s 1.3705€400

1 1.1934E¢00
GAME 8.1849E-01

U © 9.4368E+00
SPECIES  —===-ceowoo-
E- 1.6661€-09
H 3.26416€E-01
He 1.5876E-09
M2 5.5015E-01
H- 1.6689€-11
H2e 9.5260E-11
HE 1.2569£-01
HE+ d4.9875E-25
HE++ 3.9923€-88

110

OO0E+03 N/SQ-My ..
5

XHE =" . .15

8.9526E¢02

US1 = 1.20E+04 M/SEC.:

TABLE-1,

1.2890E+03

MOVING SHOCK STANDING- SHOCK - REFLECTED SHOCK

1.4962E+01
4,4824E+01
3.6717E+01
. 4. 1046E¢00
1.4009E+00
1.3349E+00
8.4354€-01
1. TT26E+00

+ 1.6255E401

-5.5503E +01
+ 4.383TE+01
. e 4623E 400

4T 1.4506E 400

1.4288E400
8.5736E-01
1.7128E+00

MOLE FRACTIONS s==moceo——=-s

. . B.4935E-08
" 5,0175€-01

4B.0200E-08 -

©3.8588€-01
©2.9565E-09

\.3;3703€-20
1.58226-12

XHE f. .15

LSTANDING SKOCK
“'1.1512E+03
1.6061E+01
5.0305E+01

" 4.3347E+01
T 45426 3E40C
- 537E400

0
.t
3

TI128629€+00

. 2.96483E-07
.5.9629E-01
2.8124E-07

*'2.9843E-01
1.1511E-08
2.5057€-08

.o 1.0528€-01

. 6.2535E-19
2.9632E-67

"7 77.69106-09
. li1T1237E-01

.1 3.4521E~07
. »:6.0021€~-01

3.2912€-07
.2.9481E~01
1.4424E~08
,3.0524€~08
1.0498E-01
.1.0046E~18

T ,8.7260E~67

US1 = . 1.30E+04 M/SEC

REFLECTED SHOCK

1.6440E +03
1.7616E+01
6.0902E+01
5.1642€ +01
4.8620¢ +00
. 1,5081€+00
1.5324E¢00
1571E-01
8356E¢00

MOLE FRACTIONS -————==v———— Lo

1.2628E-06
6.9486E~01
1.2187€~06
2.0725€~01
5.54 T9E~08
9.9583€-08
*'9.7885E-02
. 2.2913E~17
.54 T1E~62

- Continued

‘ 2
pl-ZkNIm

Pl = 2, OgEOOJ N/SQ—M,

XH2 =

Pl = 2.00E+03. N/SQ-My _

kK2 = .85

SPECIES

£-
H
He
H2
H-
H2e¢
HE
HEe
HE+¢

:_-MOVING SHOCK

E =: sl

XHE = .15

US1 = .1.40E+04 .M/SEC
XH H

+.-MOVING :SHOCK STANDING (SHOCK REFLECTED SHOCK

-1.6562E+02 1. 4363E+03 . 240491E+03
1.2557€+01 7. L. T266€¢01 1.9322€+01

. -1+0571E+01 5-47435001 . 6.4633E+01
- 2.8546E¢01 ie.5.04T6E+01 - 6. 023TE+OL
.. 3.5880E+00 4.T7814E+00 ~. 5435TSE+00
v 1,4121E¢00 2 -1 50TOE*00 + 1.5671E+00
-+ 1sS196E+00 .« 1. 6408E+00

. 8+ T134E-01 9.0550E-01

. .1¢0232E+01 . 1.9793E¢00 2.0005E%00
~-ermem=====- MOLE FRACTIONS -es-—cowseee |

. #%«B153E-09 .. --9.6672E-07 4.9971E-06

. -3.9T11E-01 .. «8384E-01 7.8105E-01
. 4«6079E-09 .. 9.32238-07 . 4.8831E-06
- 4.826T€E-01 . 2.1745%€-01 1.27%52E-01

. 545196E-11 3.9695E-08 2.1109E-07
-.246258E~10 - T.41 76E-08 3.2518€-07
1.2022€-01 9.8712E-02 9.1420€-02
.-1<0398E-23 " 1.1040E-17 6.3557€-16
1,13‘25-66 3.1476E-63 6. 9“35‘57

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

STAND ING ,SHOCK REFLECIED SHOCK

. 1.9099E+02 1.7650E+03 '2,5105€+03
1.3114E+01 .8706€+01 . 2.187T€+01

. 1 1143E+01 | 5,7640E401 6.5749E+01

. 3.2650€+ 01 5. 8092E401 6.9854E+01
3.7624E+00 5.2068E+00 , 6,0T30E+00

. 1.4554€+00 © 1.5617E+00 1.6268E+00

. 1.3069E+00 1.6164E¢00 1. 7454E+00
8.2591€-01 8.95536-01 9.6589€-01
1.1021E+01 2.1332€+00 2,2453E+00
sres-essecec MOLE FRACT [ONS ———-meorm—em
1,25276-08 3.2879E-06 2.6901E-05
. %.696TE-01 7.6618E~01 8.5403E-01
1.2041E-08 3.2055€-06 2.6601€-05
4.,1555¢-01 - 1.4313E-01 5.9968€-02
1,5927€-10 1.3187€-07 9.3554E-07
6.4581E~-10 2.13896-07 1.2358E-06
1. 1677E~01 9.2686E-02 8.5941E-02
9,5656E-23 2.0876E-16 3.9478E~14
1.3518€-81 3.6606E-56

6.9699E-50



TABLE I, -Contlnued - .

2
- 2kN/ m
Pl = 2.,00E+403 N/SQ-M¢  US1 = 1.60E+04 n/SEC . Pl = 2.005003 N/SQ-M, USL = 1.80E+04 M/SEC
XH2 = .85 XWE = .15 . - XH2 = .85 XHE .15
MOVING SHOCK STANDING SHOCK "REFLECTED SHOCK | : . MOVING SHOCK STANDING "SHOCK REFLECTED SHOCK
[ ' 2,1805E¢02 '2.0665E+03- | [3,0504E¢03 P, 2. 77136402 2.6640E+03 428126403
T “ 1.3681E#0L = 2.0592E+01 ° . . 2.6T79E+OL T 1. 4913E+01 2.7815E6¢01 °  4,096TE«OL
RHO *1.1629€+01 5.8598E+01 .64 2578E+01 RHO 1.2309E+01 5.2330€+01 S.5898E +01
H . 3.7034E+0L 6.6160E+01 - 841175E+401 H 4.6642E401 8.3266E+01 1.0731£+02
A 3.9481 E+00 5. T494E+00 ' 7.2509E+00 A 4.3666E+00 7. 4680E+00 8. 7116E+00
s 1.5001E+00 1.6151€E+400 . 1.6865E+00 s 1.5930€+00 1.7114€+00 1.7824E+00
z 1.3706E+00 1.T127E+00 1.8203E+00 - 7 1.5097E+00 1.8302€+00 1.8695E +00
GAME 8.3130E-01 9.3732E-01 1.0786E+00 GAME 8.4692E-01 1.0956E+00 9.9090E-01
: 1 1804Es0L. L 2.3649E600 .. . . 2.6897E+00 u . 143349E+01 3.1450E+00 3.7685€+00
SPECIES  ~—=w==-—- ~== MOLE FRACTIONS. === S SPECIES " ~==<—c—we—ec MOLE FRACTIONS ————=m -
£- C . 3.,0416E-08 .- 1.2842E-05 - - 2.9013E-04 E- " 1.6398€-07 4.7037€-04 1.2433E~02
" w o e e07TE-01 T 8.3219E-01 .’ 9.0038E-01 ] M » 6:7522E~01 9.05681E-01 8.9284E~01
n. - 3.9368E-08 . 1.2654E-05 - - 2.8924E-0é He 77 LiS985E-07 ° 4,6938E-04 1.2417€E-02
H2 © 3,4979€-01 8.0157€-02. ~ _1.6623E-02 H2 2.25426-01 1.1276E-02 1.8876E~03
He T 4.17136-10 - 4.52706=QT - . -6.1143E-06 He- T 2.4117€-09 T+6082E-06 . . 8.6468E-05
H2+ T 1.4648E~-09 6.4096E-07 7.0049E-06 H2+ 6.5364E~09 . 8.6021€~06 1.0301€-04
HE 1.0944E-01 8, 7583€~02 < 8.2406E-02° HE - 9.9358E-02- 8.1958E-02 840234E-02
HE+ . 7.6118E-22 L 5.8637€E-15 1.3629€-11 HE ¢ 4.0455E-20 3.9391€-11 1.3978E-07
HE#+ © 2.9381E-79 - 5.9807E-53 1.2236E-40 HE+e . 1.7313e-72 4.6529€E-39 3.6833E-26
Pl = 2.00E+03 N/SQ-Ms  USL = 1.70E¢04 n/sec L . Pl = 2,006403 N/SQ-Ms. US1 = 1.90E404 M/SEC
XH2 = .85 XHE = .15, - : XHZ = <85 XHE = .15
'MOVING SHOCK  STANDING SKOCK REFLECYED SHOCK - . - MOVING :SHOCK STANDING SHOCK REFLECTED SHOCK
P 2.4678E+02 © 2.3814€+03 3.6655E¢03 P 3,0904E¢02 2.9239E+03 4. 8644E+03
T 1.4273E¢01 © 2.3438E+0L 3.4348E+01 T . 1.5634E+01 . 343105E+01 4.5942E 401
RHO 1.2020E+01 5.6793E+01 5. 7746E+01 RHO 1.2482€E+01 4.7820§+01 5.5792€+01
H 441698E+01 7.4594E401 - 9.4209E401 H S.1864E+01 9.2232€+01 1.2013€¢02
A 4.1480E+00 6.5253E¢00 84246 9E +00 A 4.6119E400 - 8.1268E400 9.06356+00
s © 1.5461€+00 1.6658E+00 1.7399E +00 s 1.6406E¢00 L. 751 2E+00 1.8185E400
z 1.4384E+00 1.7890€+00 1.8480€ +00 4 1.5837E+00 1.8470E+00 1.8978E+00
GAME 8.3810E-01 1.0154E+00 1,071 5€+00 GAME 8.5908E~01 1.0802E+00 9.4216E-01
1.2580E+01 2.66‘55000 3.3002E+00 v 1.4107E+01. . 3.6766E+00 4.0644E 400
SPECIES  m———mwmmm—— HOLE FRACTIONS e SPECIES. fwe———————>=Z MOLE FRACTVIONS - ———
E- 1.10245-08 6.,7972€-08 . 3‘15635-03 £ .'ﬁ 3.8541E-07  245329E-03 . 2.6560E-02
H 6.0953€=01. ~ ~ B8.8187E-01 . .9.0825E-01 H o 7.37106-01 - . .  9.0952€-01 . 8.6637E-01
He 6.8903E-08 - 6.7540€-05 . 3.1523€-03 He? 1 3,7757€E~-07 . 2.5301E-03 .. . 2.6520E-02
H2 2.8618E-01 - 3.4144€-02 .- 4.1966E-03 H2 ' 1.6818E-01 ' 4.14756<03 © 11907€-03
H- 1.0228E-09 1.7638E~06 .. 3.4069E-05 HWe' "o 5.6154E-09 © 244721E-05 1.4143E-06
H2e . 3,1446E-09 . 2.2153E-06 © 3.8110E-05 H2+ 1.3463E-08 2.7508E-05 | 1.8056E~04
HE 1.0429€~01 8.3844€-02 . 841169E-02 ME 9471 8E~02 8.1214E-02 T7+9038E~-02
ME® 5.6168E-21 3.45176-13 . 4,7814E~09 HE+  2.9407E-19 2.4054€E~-09 ‘9,3309E-07
HE ¢+ 1.1798€-175 1. 7929€=46 1.9264E-31 HE++ 1.22286-68 . 1.38526-32 3.5066E~23

m



TABLE 1. -Continued

2
P 2kN/ m
Pl = 2.00E+03 N/SQ-M, US1l = 2.00E+04 M/SEC PL = 2.00E403 N/SQ-My US1 = 2.20E404 M/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = L1
MOVING SHOCK STANDING SHMOCK REFLECTED SHOUK MOVING SHOCK STANDING-SHOCK REFLECTED SHOCK
[ 3.4238E+02 3.1730€+03 5.3998E+03 P 4. 1208E+02 3.5810E+03 6.1110E+03
A 1.6503E+01 3.8112€401 4.9899E+01 T * 1.9394E¢01 4.5959E401 5.5937€401
RHO "1.2509€+01 ©4.4T29E+01 . 5.6035E+01 RHO 1.1849E+01 4.0859E+01 5.4445€¢01
H - 5.7360E+01 ' 1.0162E402 1. 3296E +02 H 6.9146E+01 1.2186E+02 1.5665€ +02
A 4.9015€+00 8.4920E400 . 9.3930E+00 A 5.8298E+00 9.0326E+00 9.9945E +00
s 1.6884E+00 1.7867E+400, 1.8523E+00 [3 - 1.7812E+00 1.8539E400 1.9195€ 00
. 1.6586E+00 1.8613€+00 1.9312E+00 b4 1. 7931E+00. 1.9070€+00 2.0066E+00
GAME 8.71772¢€-01 1.0166E+400 9.1557E~01 GAME 9.1728E-01 9.3092E-01 8.89966-01
[V} 1.4853E¢01 4.1506E+00 4.2683E+00 v 1. 6259E +01 4.7060€400 4.5179€+00
SPECIES  —=—==————w==— MOLE FRACTIONS ——=— —- SPECIES  ===w—=~e=e—— MOLE FRACTIONS ==———e——e——emo
E- 9.8757~07 8.1940€-03 4.31586-02 E-- 1.2433E-05 3.0888E-02 7.8929€-02
H 7.9417e-01 9.0088€-01 8.34TT€-01 H 8.8459E-01 8.5847€-01 7.6638E-01
He © 9.7252E-07 8.1857€~.03 4.3086E-02 He 1.23676-05 3.0853E-02 7.8787E-02
H2 " 1.1539E-01 2.0415€-03 8.6232E~04 H2 3.1730E-02 8.5922E-04 5.2053E-04
H- . . 1.3580E-08 -5.3853E-05 1.8972E-04 H- . 1.1780E-07 1.1983E-04 2.5270E~04
H2e" 2.86256-08 6.2108E-05 2.5T63E-04 H2+ 1.8362E-07 1.5309E-04 3.7909€~04
HE 9.0437E-02 6.0587E-02 7.7669E-02 HE 8.3653E-02 7.8658€-02 T.4739E-02
HE+ 2.9423€-18 4.2164E-08 3.2266E-06 HE+ 1.4256E-15 1.0940E-06 1.5611E-05%
HE ¢+ 1.3870E-65 4,0754E-28 3.1189€-21 HE ¢+ 8.2383E-56 4.8797E-23 . 9.1563E-19
Pl = 2.00E+03 N/5Q-M, US1l = 2.10E+04 M/SEC Pl = 2.00E+03 N/SQ~M» US1 = 2.30E+04 M/SEC
XH2 = .85 XHE = .15 . XH2 = .85 XHE = .15
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 3.7691E+02 3.4102€403 5.8445E¢03 [4 4.4694E+02 3.6171E+03 6.09426+03
T 1.7652E+01 4. 2404E+01 5.3186E+01 1 2.2274E+01 4.8839E+01 5.8151E+01
RHD 1.2335E+01 4.2748E+01 5.5842€ +01 RHO 1.0958€ +01 3,8238E401 S.1211E¢0)
H o 6.3126E+01 1.1154E+02 1.4584E 402 H 7.5391E+01 1.3227€+02 1.7T101E+02
A .5.2750E+00 8.7701E+400 9.7048E+00 A 6.6398E+00 9.2796E+00 1.0253€+01
s 1.7356E¢00 1.8203E+00 1.8855E400 S 1.8235E+00 . 1.8888E+00 1.9552E +00
7 1.7311€+00 1.8813E+00 1.9678E+00 z 1.8312€+00 1.9369E+00 2.0464E +00
GAME. 9.1059E-01 9.6417€-01 . 8.9990E-01 GAME 1.0809E+00 9.1032€E-01 8.8339E-01
u 1.5576E+01 4.4866E+00 4.4133E+400 v 1.68T1E+01 4.B259E+00 4.5860E+00
SPECIES . =-——=——==-=v= MOLE FRACTIONS ~~—==s——=n SPECIES  —===——=====— MOLE FRACTIONS -

E- 2.9650E-06 1.7975€-02 6.0860E-02 E~ : 8.2869E~05 4.566T76-02 9.6798E~02
H 8.4466E-01 8.8289E-01 8.0094E-01 H 9.0758E-01 8.3031E-01 7.3220€-01
He 2.93506-06 1.7956E~02 6.0754E-02 He 8.2712€-05 4.5616E-02 9.6626E-02
H2 6.868T7E~02 1.2476€E-03 6.6305E-04 H2 1.03396-02 6.2510E~04 4.0T93E-04
H- 3.6016E-08 8.8163€-05 2.2780E-04 H- 5.0918E-07 1.4303E-04 2.616TE-04
H2+ 6.6048E-08 | 1.0704E~04 3,2641E-04 H2e 6,661 6E-07 1.91C7E-04 4o0T46E-04
HE 8.6650€-02 7.9733E-02 7.6219E-02 HE 8.1913€-02 7.7442E-02 7.32726-02
HE+ - - %.1646E-17 2.8880E-07 7.9004€-06 HE+ 1.5493E~13 2.8442€6-08 2.6341E-05
HE®e - 2.8989E-61 4.1223E~25 7.9369€E-20 HE++ 2.4638E-48 1.4718€-21 5.8433E-18

112



TABLE 1. -Continued

2
Py " 2N/ m
Pl = 2.00E+03 NISQ-H. US1l = 2.40E+04 M/SEC . . Pl = 2,00E+03 N/SQ-N' USL = 2.60E+04. M/SEC
XH2 = .85 XHE = 415 ‘ XHZ2 = .85 XHE = .15
: "MOVING  SHOCK  SYANDING SHOCK REFLECTED SHOCK .. MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P - 4.8192E4+02 - 3.5903E+03 5.94TTE+03 P 5.5683E+02 3.7267E+03 5. S904E ¢03
T 2.61 THE+OL ¢ 5.1259E+01 6.0049€+01 T . 3.4017E+01 5.5609E+01 637T76E+01
RHJ. . 9.9TT2E+00 3.5556E+01 44 T441E+01 RHO 8.7886E+00 3.2784E¢01 4.31T4E+01
H 8.1865€+01 . 1.4283E402 .~ 1.83196+02 H . 9.5624E+01 - 1.6553E402 .2.0933E+02
A - i 5.7.3509€¢00 ° 9.5174E+00 1.0497E+01 A 7.9900E¢00 °  1.0015£¢01 1.1012E+01
S$ - '+ : L.86Q3E+0Q0 " La9241E+00 - . 1.9918E +00 S 1.9216E+00 1.9898E+00 2.0604E+00
T s 1.8452E+00 - 1:9699€+00 ‘2. 0878E +00 z 1.8625E400 .  2.0442E+00 = 2.1756€+00
GAME - 1.118TE+00’ "8,9706E-01 8. 7891E-01 GAME 1.0076E+00 8.8230E-01 " 8.7390E-01
U . -+.” Ll.T436E40L - . -4.8855E400. . - ' 4.6330E+00 ] 1.8602€+01"° © 4.9830E400 4.7434E+00
SPECIES . =—==m-ww—=== MOLE FRACTIONS —~———e—r——- . . SPECIES  ——~——=————— HOLE FRACTIONS =-~e—moumee= '
E- . . 5.6978E-04 . 641571E-02 ° - .1.1465E-01 E- % 7 7.4054E-03 ' .. 9.5554E-02 . - 1,5030E-01
H s.° _  9.1437€-01 . 7.,99523€-01 - 6.9806E-01 Hoo 9.0396E-01 - 7.3487E-01 6.2981€-01
He. ' 5.6944E-04 . 6,1503E-02 - 1.1445E-01 - He © 7 1,4039E-03 19.5446E-02 . 1,5003E-01
H2 % - -~ 3.1883E-03 - 4,7142E~04 - 3.2015E-04 - H2 - 6.6T09E-04 . 2,9863E-04.  2,0901E-04
M- . .. 3.0908E-06 ‘. 1.5859E-04 2.6084E-04 H= - ¥ 1.2684E-05 "1.8219€-04 - " 2.5708E~-04
H2+ _ T 2.4265E-006 2.2029E-04 4.1942E~04 H2e ¢ 1.3956E-05 2.7200E~04 4.4012E-04
HE ..-. .. d.1294E-02 - T+6139E-02 7.1805e-02 - HE - - 8.0536E-02 7.33616-02 . - 6.8861€-02
ME¢ . - - 1.,8072E-11 - 5.9124E-06 4.0575E-05 . HE+ 9.9234E-09 © 1.85026~05 - 8.6417€-05
HE++ | T.6324E-61 - . 1.9714E-20 2.6445E-17 HE++ - "5.9263E-31 ' 1.1604E-18 3.8414E~-16
Pl = 2.00E+03 N/5Q-M, usl = 2.50E+04 M/SEC PL = 2.00E¢03 N/SQ-M, 'USl = 2,70€404 M/SEC
XH2 = .85 HE = .15 XHZ = .85 XHE = .15
MOV.ING SHOCK.- STANDING SHOCK REFLECTED SHOCK ' i MOVING SHOCK. STANDING SHOCK REFLECTED SHOCK
[ . 5.1802€E+02 3.6075E+03 . 5.8803E¢03 ~ 4 5.9852E+02 3.9409E¢02 ‘6425886403
¥ 3.0298E+01 . 5.3449E+01 6.1828€4+01 ¥ 3.7170€+01 S.T784E+01 | 8457976401 .
RHO © 9.2298E+00 3.3654E+01 4.4655E¢01 RHD - -  B8.5752E+00 ' 3.2701E+01 , - ‘4. 2805E+01
H .. . 8.8591E+0l .- .1«5378E+02 1.9573E+02 H . 1.0298E+02 1.7815E+02 - 2.2408E+02
A © T.T7629€¢00 9. 7580E+00 1.0740E+01 A 8.1736E+00 ’ 1.0288E+01 . 1.1296E+01
s 1.8926E+00 .- 1.9578E+00 2.0264E+400 S 1.9487E¢00 - . 2.0205E+00 - = 2.0920€+00
b4 1.8524E+00 2.J055E+00 2.1298E+00 z © "1.8778E+00 - L 2.0856€E+00 ‘. 2422226400
GAME . 1.0737E+00 . 8.8829E-01 8.7594E-01 GAME. 9.5717E-01 © 8.7821€-01 - "8.7272E-01 -
u . 1.7995€+01 4.9301€+00 4.6817E400 U - .7 1.9257E+¢01 Tt 5.0393€400 " 4.8203E400
SPECIES  —————=---—-= MOLE FRACTIONS ————===-=—- SPECIES  ———w=—e=—luc MOLE FRACTIONS ===mcocee—e
E- 2.5836E-03 . T.8172E-02 1.3206€-01 E- . . - 1.5245€~02 - - lel3S1E-01 le6813€~01
H 9.1258E-01 7.6816E-01 6.64T4E~-01 H 8.8916E-01 T.0046E~01 - 5.956TE~01"
He 2.5830€E-03 7.8086€E-02 1.3183€-01 He 1.5262€-02 - 1.1337e-01 . 1.6781€-01
H2 1.2673€-03 3,6914E-04 2.5698E-04 H2 4.2728E~-04 244T36E-04 - 1.7361€-04"
He- 65.0684E~-06 ‘1.7058E-04 2.5811E-04 H- . 2.0247€-05 1.9360€6-04 - - 245T32E-04
H2+ 6.T536E-06 2+4565E-04 4.2766E-04 H2¢ .. 2.3156E-05 - 2.9978E-04 - 4.5561E-04
HE : 8.0975€-02 - T.4782E~02 7.0370E-02 HE ... - 7.9881€~02 . 7.1862E-02 6.T3T6E~02
HE+ T.4379€E-10 1,0807€-05 5.9238€-05 HE+ . . 5.9427€-08 . 3.0237E-05 1<2360E-04

HE ¢+ B} S.1151€~35 1.6846E-19 9.9910€-17 HE++ - 3.7871€-28 6.9053E-186 " 1.3991E-15 -
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TABLE |. -Continued

2
Py " 2kN/'m
Pl = 2.00E+03 N/SQ-M, US1 = 2.80E¢04 M/SEC Pl = 2.00E#03.N/SQ-Hy USl = 3,00E+04 M/SEC
XH2 = .85 XHE = .15 XH2 = L85 XHE = .15
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 6.4290E+02 4.2236E4032 6.6464E+03 P 7.38T5E#02 4.9422E403 7.6690E+03

T 3.9838€+01 5.9959E+01 6+ 7986E+01 T 4.4203E+401 6.4311€+01 T7.2505E¢01

RHO 8.5039E+00 3.3082€+01 4.3015E+01 RHO 8.5802E+00 3.4578E+01 4. 4421E+01

H 1.1064E+02 1.9154E¢02 2.3988E+02 H 1.2690E+02 2.2039E+02 2.7418£+02

A 843621E+400 1.0572€+01 1.1609€+01 A 8.T616E+00 1.11¢8E+01 1.2276E¢01

s 1.9745€+00 2.0504E+00 2.1242E+00 s 2.0243€¢00 2.1093€+00 2.1874€+00

z 1.8977E+00 2.1293E+00 2.272TE+00 1 1.9478E+00 2.2225E+00 2.3785€+00

GAME 9+2491€-01 8.75456-01 8.7218E-01 GAME 8.9159E-01 8.72656-01 8.729% -01

v 1.9948E+01 5.1215E+00 4.9101E400 u 2.1399E401 5.3172€+00 S<1146€¢00

SPECIES  —~=-——————-- MOLE FRACTIONS ~=——-—-———u SPECIES  ==—=—===v—= MOLE FRACTIONS -=—ec—==v-—=
E- 2454T9E-02 1.3171£-01 1.8662E-01 E- 5.047SE-02 1.68126-01 2,2219€-01
H 8,6963E-01 6,6557€-01 5.,6029E-01 H 8.2176E-01 5.9579E-01 4.9111€~01
He 2.5474E~02 1.3154E-01 1.8622E-01 He 5.0463E-02 1.6785E-01 2.2219€-01
H2 3.0829€-04 2.0786E-04 1.4403E-04 H2 1.9331E-04 1.4953E-04 9.9111E-0%
H- 2.8362E-05 2,0385E-04 2,56 78E~04 H= 4.3738E-05 2.1857E-04 2.5014E-04
H2+ 343364E-05 3.2742E-04 4.7136E-04 H2e 5.4499E-05 3.7763E-04 4.9454E~-04
HE 7.9063E-02 7.0398E-02 6.5823€-02 HE 7.7007€-02 6.7387E-02 6.2716E-02
HE+ 2.1614E-07 4.74336-05 1.7702E-04 HE+ 1.2666E-06 1.0590E-04 3.4940E-04
HE++ 4.0333E-26 3.58036-17 5.1657€E=-15 32 2.4617E-23 6.8515E~16 6.1938E-14

Pl = 2.00E+03 N/SQ-M, USLl = 2.90E+04 M/SEC PL = 2.00E403 N/SQ-M, US1 = 3.20E+04 H/SEC

XH2 = .85 XHE = .15 XHZ = .85 XHE = L,15

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

P 6.8972E+02 4.563BE+03 7.1231€+03 P 8.4295E402 5.8177€+03 8.9355E+03

T 4.2149E+01 6.2141€+401 7.0248E 01 1 4.T795E+01 6.8690E+01 T.T513E+01

RHO 8.5170E+00 3.3765E+01 4.3617E+01 RHO 8.7853€+00 3,6481E401 4.6286E ¢01
H 1.1862E+02 2.0566E+02 2.5662E402 H 1.4434E+02 2.5177E+02 3.1188E+02

A 8.5592E+00 1.0867E+01 1.1935E+01 A 9.1733E+00 1.1795E+01 1.3005€ +01

s 1.9996E+00 2.079SE+00 2.1558€+00 s 2.0733E¢00 2.1680€+00 2.2511€+00
Z 1.9213€+00 2.1751€+00 2.3248E+00 z 2.0076E+00 2.321€E+00 2.4905E+00

GAME 9.0465E-01 8.7367E-01 8.722TE~-01 GAME 8.7702€-01 8.72406-01 8.76106-01
u 2. 0665E+01 5.2036E+00 5.0100€ +00 u 2.2895E+0L 5.5213E+00 $.3668E +00

SPECIES e —e——— MOLE FRACTIONS =vem—mereee= SPECIES ~mmecccecmacs MOLE FRACTIONS ~w—cccce—aeea
E- 3,7401E-02 1.5000E-01 2.0482E-01 3 7.8695E-02 2.03066E-01 2.5775€-01
H 844681€-01 6.3052€-01 5.2545E-01 H 7.6765€-01 5.2773E-01 4.2440€-01
He 3.7393e-02 1.4978E-01 2.0434E-01 He T.8673E-02 2.0325€-01 2.5682E~01
H2 2.3883E-04 1.7605E-04 1.1972E-04 H2 1.366TE-04 1.0753E-04 6.61 93E-05
H- 3.62806-05 2.1242€-04 2.5463E-04 H- 5.6824€E-05 2.2345E-04 2.3331€-04
H2+ 443937E-05 3.5393E-04 ©.8494E-06 H2e T.47326-05 4.1501€-06 «.9T14E-04
HE 7.8071E-02 6.88S0E-02 6.42T3E-02 HE 7.4713E-02 6.4396E-02 5.9563E-02
HE ¢ 5.7774E-07 7.19736-05 2.5006 E-04 HE+ 4.2300€-06 2.1464E-04 6.6532E-04
HE #+ 1.41756-26 1.6548E-16 1.8233E-14 HE+e 2.0101€-21 9.2364E-15 6.5079€E~-13
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Pl = 2.00E+03 N/SQ-M.

XHZ =

HO

NPT D=

GAME

SPECIES

[ 3
H
He
H2
M-
H2+
HE
HE +
HE++

Pl =
XH2 =

HO

NWD I 0 -T

GAME

SPECIES

E_

H

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

-

85

MOV ING SHOCK
9.5482E+02
5.0952E+0L
9.0345€+00
1.6293E+02
$.5897€+00
2.1221E+¢00
2.0742E+00
8.7016E~-01
2.4411E+01

1.0829E~01
7.1088E-01
1.0825€-01
1.01476-04
6.716 4E-05
9.2897E~05
7.2306E~02
1.0576E~05
5.7901E-20

2.00E+03 N/SQ-M,

-85

TABLE I. -Continued

US1l = 3.40E+04 M/SEC

XHE = .15

STANDING SHOCK REFLECTED SHOCK

6.8119E+03
7.3141E+01
3.8403E+01
2.8536E+02
1.2453€+01
2,2269€+00
2.4252€+00
8.7422E~01
5.7559E+00

1.0390E+04
8.2805E+01
4.8135€+01
3.5252E+402
1.3796E+01
2.3149E+00
2.6067€E+00
8.8174E-01
5.6394E+400

MOLE FRACTIONS ~==—cm——c--e

2.3768€E-01
4.6268E-01
2. 3706E-01
7.5820E-05
2.1770€-04
4.3427E-04
6.1444E-02
4.0666E~04
9.66136~14

usl
XHE

2.9081E-01
3.6161€~-01
2.8931E-01
4.21TE-05
2.0694E~04
4.7646€E-04
546313E-02
1.2316€-03
641325E~12

3.60E+04 M/SEC

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

1.0740E+03
5.3850E+01
9.2919E+00
1.8266E+02
1.0011E+01
2.1713E+00
2.1464E400
8.6707€-01
2.5935E+01

1.3827€-01
6.5338E-01
1.3821€-01
T.7186E-05
7.4648E-05
1.0829€E-04
6.9863E-02
2.2302€~05
9.0133E-19

7.9075€+03 1.2016E+04
T. TT46E+Q1 8.8623E401
4.0167E+01 4.9732E ¢01
3.2116E+02 3.9630E+02
1.3148E+01 1.4665E+01
2.2860E+00 2.3792E+00
2.5322E+00 2. T263E+00
8.7806E~01 8.9006E-01
6. 0166E+00 5.9590E+00
MOLE FRACTIONS -———w==-m—-
2.6989E-01 3.21 88E-01
4.0126E~-01 3,0309€E-01
2.6892E-01 3.1938E-01
5.1720€-05 2.5121€E-05
2.0231€~04 1.7369€E-04
4+3314E-04 4.3100E-04
5.8500E-02 5.2715€E-02
T.3693E-04 2.2443€-03
8.5007€-13 5.4850€-11

2
Py 2kN/'m

Pl = 2.00E#03 N/SQ-M,

XH2 =

P
T
RHO
H
A
S

z
GAME
u

SPECIES

£~
H

H+
H2
H-
H2¢
HE
HE+
HE++

85

USl = 3,80E+04 M/SEC

XHE = .15

MOV ING SHOCK STANDING SHOCK REFLECTED SHOCK

1.2002E+03
5.6589E+01
9.5401E+00
2.0352E+02
1.0439E+01
2.2210E+00
2,2232€+00
8.6612E-01
2.7461E+01

1.6805E-01
5.96256-01
1.6797E~01
5.9165E-05
7.9306E-05
1,2044E-06
6.7428E-02
4.2168E-05
9.3990E-18

Pl = 2.00E+03 N/SQ-M,

XHZ2 =

HO

NP IN-T

GAME

SPECIEES
E-

He

MOVING SHOCK
1.3337€6+03
5.9238E+01
9. TT09E+00
2.2553E+402
1.0876E+01
2, 2713E+00
2.3042€E+00
8.6660€-01
2.8991E+01

1.9729E-01
5.4019€~01
1.9717€E~01
4.5272€-05
8.1271E-05
1.2905E-04
6.50256~02
7.,4108E~05
T.4872E-17

9.096TE+03
8.2607E+01
4.1685E+01
3.5902€+02
1.30889E+01
2.3452€+00
2.6417€+00
8.8402€-01
6.2888E+00

MOLE FRACTIONS

3.0015€-01
3.43E3E-01
2.98628-01
3.3733€-05
1.7933E-04
4.1176E-04
5.5482€~02
1.2988E-03
6.6949E-12

usl =
XHE = .15

STANDING SHOCK
1.0357E404
8.7823E+01
4.2842E+01
3.9891E+02
1.4686E+01
2.4044E+00
2.7527€E+00
8.9216E-01
6.6163E+00

MOLE FRACTIONS

3.2833€-01
2.9078E-01
3.2586E-01
2.0801€-05
1.5145€-04
3.T214E-04
5.2247E-02
2,26449E-03
4.9138€-11

1.3798E+04
9.5130E+01
5.0941€+01
4.4311E+02
1.5622E+01
2.4434E+400
2. 8472E+00
9.0098E~-01
643153E+00

3.5062E~01
2.4981€-01
3.4637E-01
1.3812€-05
1.3790€E-04
3.6653E~04
4.8663E-02
4.0201E~03
4.7553€-10

4,00E+04 M/SEC

REFLECTED SKHOCK
1.57T49E+04
1.0263E+02
5.1696E+01
4.936TE*02
1.6694E+01
2.5079E+00
2.9685€ +00
9.1483E-01
6.7550E+00

3.7708E-01
2.0211E-01
3.6980€-01
6-3815€-06
1.0377e~04
2.9107E-04
4.3510E-02
7.0206E-03
4.1147E-07
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- TABLE |, - Continued

- - . . 2
L ‘ . Py =2kN/m
Pl = 2.00E+03 N/S5Q-Ms, USLl = 4.20E+04 M/SEC PL = 2,00E403 N/SQ-M,  USL = 4.60E+04 n/sec

XH2 s: -85 . | . XHE = .1 . . XH2 = .85 . . XHE = .15,

: . MOVING SHOCK STANDING ShOCK REFLECTED SHOCK HOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 1.4738E¢03 . 1.1669E404° 1.7841E+04 [ 1.7728E+03 . 1.43501E404- . ' 2.2434E404
T ,. . T6.1846E40l° ., 9.3499E+01 1.11326+02 | 6,7099E+01 . | .1.0666E¢02° . 1.3457E¢02
RHO , . .° 9.9758E400 .~ . 4.3585E¢01 . $.19256+01 RHO . 1,0291€E+01 . 4.3742E+01 -+ 15, 0443E+01
H 77 T 2,4B65E402 | 4.4064E¢02 | 5.4763E+02 H 2.9822E+02 5.2910€¢02 - 60 6753E+02

A ", 1.1325€+01 © 1.5543E+01 T 1.7912E+01 A . 1,22728401 1. T458E+01 < "241204E +01

S . .. 2.32206400 ). 2.4630E+00 2.5T1TE+00 s 2.4250E400 -, 2.5TT4E+00 :'. . 2,695TE+00

o 2.3B88E+00° . 2.8634E400 ' | 3.0864E+00 z 2,5673E400 © 3.0T61E+00 ~ - 3.3048E¢00

GAME .. . B.6818€-01 . 9.02326-01 .  9.337S5€-01 GAME 8. T426E~01 . 9.2902E-01 :1.0110E+00
v, 3.0514E¢01 6,98835000 7.2553€+00 v, 3.3516E¢01 . . 7.9019E400 ° ~  8.5586E+00

B RN . * i .

SPECIES  ==—=-—m——== MOLE FRACTIONS =~ew——ce—em- SPECIES  ~—-—-=~ MOLE FRACTIONS - —

£- ’ 2.25726-01 3.5424E-01 4.0082E-01 E- 2.7956E-01 3.9878E-01 4.4031E-01
H . 4.8569E-01, | 2.4269E-01 1.6114E-01 H 3.8261E-01 1.6336E-01 9.T7014E-02
He O 2,2555E-01 "3.502¢E-01 .. 3.89156-01 He 2.7918€-01 3.8882E-01 4.1T16E-01
H2 P 3,64346E-05 " 1.2037€-05 . - 3.1067E-06 H2 1.8834E-05 13.2970E~06 .- 4.3677E-07
W= ' " 8.0716E-05 ., -1.2202E-04 . - 7.5293E-05 H= . 1.3097E-05 7.0554E-05 . : 3,86485E-05
H2¢ | 1.3391E-04 3.1920E-04 2.1580E-04 H2+ 1.3233E-04 2.0076E~04 © - 9.4015E-05
HE " 6.,2669E-02. . "4.8581€-02 . 3,7079E-02 HE . 5.,8112€-02 . 3,8931E~02 - ° 2.2296E-02
HE+ . 1,2379E-04. . 3.8051E-03 1.1521E-02 HE+ 3.1466E-04 9.8330€-03 < - 2.3090E-02
HE++ 4.9244E-16 _ . 3.4305£-10 . 3.4069E-08 HE ¢+ Ll 4TT3E-14.. . 1.427%E-08 2.0769E-06

Pl = 2,00E+03 N/SQ-M, US1 = 4.40E+04 M/SEC Pl = 2.00E+03 N/SQ-M, US1 = 4,80E+04 N/SEC
XH2 = .85 XHE = .15 e Lo XH2 = <85 XHE = - o1l5
" MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P -, . -L.6198E+03 1.2991E+04 2.0051E+064 4 1.9329€+03 1.57226404° ' 2.5054E+04

T . 6.4451E4+01 - 9,9705E¢01 . 1.2171E402 T 6.9834E401 1.1452E402 © 1.5200E+02

RHD - 1.0148E+01 «  4.3848E+01 5.1485E+01 RHO 1. 3404E+01 4.3233E+01 ° ° 4.8441E401

H- o 2.T287TE+02 4. 83S0E+02 6.0510E¢02 H 3.2471E+02 S.7613E¢02 ‘- 1.3722E402

A . 1.1789E¢0l - . 1.6458E+01 . 1.9376E+01 A © 1.2778E+01 1.8581€+01° 2.3533E401

S . 2.3733E+00 .. 2.5207E+00 . 2.6348E+00 [ 2.4T7T0E+00 2.6325E400  2.T5T9E+00

[ A 2.4T66E+00.. . .- 2.9715E+00 . 3.1998E+00 z © 2.6605E¢00 3.1756E+00 7 3.4026E 400

GAME .  '8.7073E-01', = 9.1430E-01 . ' 9.6401E-01 GAME 8. 7885E~01 9.4945E-01 - ~1.0T08E +00
U- " 7 3.2014E¢0L. T -7.4250E400 i 7.83SSE+00 u © 3.5022E+01 8.4387E¢00 ¢ 945516E +00

SPECIES ~=wmeas=e—-e MOLE FRACTIONS =—————e——- SPECIES  —=——=nuee ~= MOLE FRACTIONS ==--—ec—weea

E- - 2.5317E-01 3.7768E-01 4.2199€-01 €- 3,04786-01 4.1757E-01 4.5635E-01
Mo . 443311€-01. . 2.0022E-01 °~ - 1.2628E-01 H : 3.3439E-01 1.31996-01 .~ 7.1320€-02
He. . .. 2.5292E-01 . 3,7126E-01 - 4.0465E-01 H+ © 3,0423E-01 - 44.0300E-01" 4.2817€-01
H2 ... .245686E-05 .. - 6.5239E-06 . 1.2464€-06 H2 1.34626-05 1.5513€-06 - 1.2144E-07
H= . T.7879€-05 9.4301E-05 5.3607€-05 H= 6.671 0E-05 S.1767E-05 + 2.TT46E-05
Hzo : 1.3495E-04 . 2+5973E-04 - 1.4828E-04 H2+ 1.2627€-04 1.474SE-04 5.2619€-05
HE 1. [ 8.036TE-02 ~, 4.4229E-02 - . 2.9633E-02 HE 5.5890£-02 3.2756E-02 7 | 1.5944E-02
ME® . | 1.9958E-04 L 6e2514E~03 © - 1.7245E-02 HE ¢ 4.8974E-04 - 1.4480€-02 2.8122E-02

HEes . 2.8233E-15 - 2.2621E~09° 2.7014E-07 HE++ T.2973E~14 B8.4766E-08 . Lo TT96E-05




. _ TABLE |. - Continued

2
P - 2kN/'m
Pl = 2,00E+03 N/SQ-M,» US1l = 5,00E+04 N/SEC Pl = 2,00E+03 N/SQ-M, US1 = S.40E+04 M/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = .15
MOVING SHOCK STANDING SKFGCK REFLECTED SHOCK : MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

14 2.0988€+03 . 1.7043E+404 2.T822E+04 P . 2.448TE+03 1.9441€E+04 3.347TE+04

T T.2694€+01 - 1.2338E+02 1.7339E+02 T . 7.9031E+01 1.4618E+02 . 242280402

RHO 1.0478E+01 4. 2282E+01 4.6134E+401 RHO 1.0509€¢01 3,8841E+01 4.1981€+01

R 3.5229€+02 6. 2446E+02 8.1279E+02 H L 4. 107TE+O2 - T«2465€E402 . s T493E +02

A 1.3312E+01 1.9866E+¢01 2.5912E+01 A 1.4485E+01 2.3095E¢01 2.9526E+01

S 2.5293E+00 2.6858E+400 - 2.8152E400 S 2.6336E+00 2.7867E+00 2.9175E+00

z 2.7556E+00 3.2670E+C0 3.4782E+00 I3 2.9484E+00. 3.4242E+00 3.5791E+00

GAME 8.8464€-01 9.7911E-01 1.1133E+00 GAME 9.0047E~01 1.0656E+00 1.09326+00

u- 3.6509€+01 9.0662E+00 1.0726E+01 v 3.9442E+01 1.0644E+01 - 1.3143E+01

SPECIES —==—e=~=——w= MOLE FRACTIONS ——===—-——- SPECIES ~—=—mme-— = MOLE FRACTIONS —————omm—em

£~ 3.2876E-01 4.3383€-01 © 4.6814E-01 E- 3.7264E~01 4.5917€-01 4.8312E-01

H 2.8868E-01 1.05561€-01 * 5.217126-02 H 2.0560E-01 . .645082E~02 3.0159E-02

He 3,2794€E-01 4.1420E~01 4.3651E-01 He 3.7075€-01 4.3127€-01 4.44T9E-01
H2 9.3170€-06 T 6.8457E-07 " 3.1919€-08 W2 3.9267E-06 1.0058E-07 . . 3,0987€E-09
H= 5.9084E~05 3.79323€-05 2.0962E-05 H- - 4.1873E-05 © 2.0661E-05 © 1.3075€~05
H2+ . 1.1704E-0% 1.0345€-04 2.8309E-05 H2¢ 9.1270E-05 4.2785E-05 9,4226E-06

HE 5.3677E-~02 2.6342E-02 1.164%E~-02 HE 4.9041E-02 1.5346E-02 6.6055€-03

HE+ 7.5798E-04 1.9571E-02 3.1349E-02 HE+ 1.8344€-03 "2.8448E-02 3.22838-02
HE ¢+ 3,4868€E-13 4,5878E-07 1.3325E-04 HE++ 8.0026E~12 1.2030E-05 3.0215€E-03

Pl = 2,00E+403 N/SQ-M, US1l = 5.20E+404 M/SEC PL = 2.00E+403 N/S5Q-M, USl = 5.60E+04 N/SEC

XH2 = .85 XHE = .15 XH2 = .85 XHE = .1

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK - MOVING SHOCK - STANDING SHOCK REFLECTED SHOCK e

P 2.2709E+03 1.8310€404 3.0700E+04 P 2.6321E+03 2.0424E¢04 3.6142E+04 oy
T T«5719E+01 1.3384E+02 1.979¢6£ 402 ) 8.2650E+01 . 1.6013E+02 2.4539E402 :
R/RHD 1.0519€+01 . 4.0827E+01 4.3876E401 RHO 1.0462€+01 3.6619€E+01 4.0695€+01 S
H 3,.8098E+402 6.T«11E402 8.5325E402 H 4.4165€+02 -T.T578£¢02 - 1.05726+03 .-
A 1.3875€+01 2.1387E+01 2.7996E+01 A 1.5136E+01 2.4803E+01 < 3,0732E+401

S 2.5810E+00 2.7371E+00 2.8687E+00 s 2.,0853E+00 2.8330E+00 2.$607E+00

z 2.8511E+00 3.3509E+00 3.5346E£¢+00 Z 3.0441E¢00 '3,483CE+00 -~ 3.6192E+00

GAME B8.917SE-01 1.0195€¢00 1.1202E+00 GAME 9.1059E-01 1.103CE+00 © 1.0635E+00

U 3.7984E+01 9. T8T4E+00 141994£+01 u 4.0883E+01 1.1663E+01 1.4150E+01

SPECIES  —==—u==-—e — MOLE FRACTICNS —=—==r—e—- SPECIES  ~——=w==e—e == MOLE FRACTIONS -——===w—=—e
€- 3.5123€-01 4.4 TS8E-0L 4. 7681E-02 E- - 3.9234E-01 ' 4,4889E-0) 4.8384E-01
H 2.4599€-01 ‘8+.3681E-02 3.8777E-02 H L 1.6887€E-01 5.0535€-02 . 2.4876€-02
He 3.5001€-01 4.2348E-01 4.4214E-01 H+ 3.8940E-01 4.3748E-01 : 4.4482E-01
H2 6.2200E-06 2.7459€-07 8.9499E-09 H2 2.3491€-06 3.5836€-08 1.3937€-09"
H= 5.0739E~05 2.7841E-05 1.6299€-05 H- 3.3250E-05 1.5736E-05 -1.1000E-05
H2¢ 1.0531€-04 - 6.8433€~05 1.5574€E-05 H2¢ 7.6211E-05 2.6125€-0% 6.4508E-06

HE . S.1440E-02 2.0311€-02 B.74C8E-03 HE 4.,6385€-02 1.1728E~02 4.8942E-03

HE ¢ 1.1715€E-03 2.4451E-02 3.2917€-02 HE+ | 2.8917€-03 ‘3.1284E-02 2.9077€-02

HE ¢+ 1.6400E~12 2+3950E-06 1.8013E-04 HE® 3.9993E-11 5.4356€-05 T4T42E-03
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PL = 2.00€+03 NISQ-H' .

XH2 =

NADIO~NT

GAME

SPECIES

E—
H

He
H2
-
H2+
HE
HE¢
HE®+

PL = 2,00E4¢03 N/Su-M,

XH2 =

HO

NAPTR~T

GAME
SPECIES

£~

he

118

«85.

" TABLE |, - Continued’

usl = 5 BOEOO& N/SEC

XHE = .15

HOVING SHOCK STAND[NG SHOCK REFLECYED -S HOCK

“2.8200E403 |
. 8366 T6E+ 01

1. 0311500;":

"t 42 7358E+02
1.5832E+01
2.7364E+00,

3.13726+400,

" 9,21776-01
4,2293E+01

—w———e———~—e— MOLE FRACTIONS -

“4+1036E-01
1.3600E-01

4.0574E~-01

1.31736-06
2.5289€-05
6.0996E-05
©.3225E-02
4.58856-03
2.080SE-10

-85

HOVING SHOCK .STANDING SHOCK * REFLECTED SHOCK

2.1254E+04
1.7555€+02
3,4304E001
8,2734E+02
2.6385€+401.
2.8T7CE+Q0"
3.5293E+00
1.1236E¢00
1.2771E¢01

4.7584E-01
3.9361E-02
4.4225E6~01
1.2889E-08
1.2159E-05
1.58$5E6-05
9.13326-03
3.3150E-02
2.1742E-04

*3.8605E+04
2.6653E+02
3.9579€401

"+ 1e1393E403

3.2029€+01
3.0016€ +00
3.6596€400

- 1.051 7TE+00

1.5017€+01

e e =

4.9448E~-01

© 2.1186E-02
4.4333€-01
7.2831€-10

9.4465E=06
4.T302E-06.
3.41936-03

2.397E-02
1.3593€-02

US1 = 6.00E+04 H/SEC

XHE = .15

3.0141€+03 2.2034E+06 4.0950E+04
9.1200E+01 1.9166E402 2.87426402
1.0245E+01 3.2248E+01 3.8524E¢401
5.0663E402" 8.8040E+02 1:2232E+03
1.6571€+01 2.7711£+01 3,354 9€¢01
2.76867€E+00. 2.9176E+00 3.0402€+00
3,2261E+00. 3,5649E+00 3.6984E +00
‘9,3337€-01 1.1239€400 1:0585€ ¢00
4.3698E+01 1.3854E401 1.5827E+01
—e—wee==——— MOLE FRACTIONS ==m———wee—-
© 4.2659E-01 4.8106E~01 © 4e9978€=01
1,0753E-01 3.1315E-02 1.8319€-02
4.1932E-01 . . 4.4553E~01 4.4133E-01
6.9077E-07. .:5.0376E-09 4.l148E-10
1.8438E-05% 9.6959E-06 8.1511€-0¢
2.6T44E-05 - 1.00226-05 3.5940€-06
3.9269E-02  7.27356-03 2.2150E-03
T.24756~03. - 3.4077E-02 1.8222€-02
1.11946-09 2.0118E-02

7.25526-Ce

. 2
1 2kN/'m

Pl = 2-005003 NISQ-N-

XH2 ="

SPECIES ~

E--
H

He
H2
H-
H2¢
HE
HE+
HE++

Pl = 2.00E+03 N/SQ-M,

XH2 =

SPECIES

E-
H
He
H2
-
H2e
HE
HE ¢
HE®e

.85, .

USl - 6-205006 NISEC

XHE = .15

HOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3.2133E+03 -

© 9.8278E+0L -
. 1.0086E +01

$24075E+02
1.7356E401

2.8358E400 .
3,3091E¢00 °

"9.4555€-01
4, 5083E+01

4.4097E-01

‘8.3838E-02
©.2981E-01
-3.40526-07
1.2968E-05
3.438TE-05

3.4195€6-02

1.1135€-02
6.031 TE-09

«85

MOVING SHOCK
3.4172€+03

© -1.0199E+02

- 9.8978E+00
5.7593E+02
1.8213€+01
2.8836E+Q0
3.3853E+00
9.6082€-01
4,6448E+0)

—wme————-e=== MOLE FRACTIONS

4.5355€-01
6.4786E-02
4.3732€-01

1.5885€-07

8.879SE-06
2.4384€-05
2.8100E-02
1.6209€-02
3.1485£-08

[242T27E404

2.0790E+02

" 3.0400E+01

9.3450E+02
2.8750€E+01
2.9563€¢00
3.5948E+00
1.1056€+00
1.4938E+01

4.8537E-01
2.5431E-02
4.4746E-01
2.1645E-09
7.84135€E-06
6.6106E-06
5.8200E-03
3.3900E-02
2.0069E~03

XHE = .15

2.3411E¢04
2.2389E+02

.2.8863E¢01

9.9041E402
2.9577€401
2.9931£400
3,6227E400
1.078SE +00
1.5899E401

4.8934E-01
2.1211€E-02
4.4803E-01
1.0644S€-09
6.4930€-06
4.6049E-06
4.0110E-03
3.2217E-02
4.5172¢8-03

4.3L5TE 04

3.0932€402
3. 7377€+01
1.30926+03
3.5300€+01
3.07726+00
3.7328£400
1.0792€ 00
1.6622E301

cmm—mcmeee= MOLE FRACTIONS ==em—memm——m

5+0440E-01
1.5855€E~02
4.3956E-01
2.3776E~10
6.9434E~08
2.754TE~06
1.3242E-03
1.2876€~02
2.5984E~02

LUSL = 6.40E+04 M/SEC

STANDING SHOCK REFLECTED SHOCK

4.5327€ +04
3.3483E+02
3.5980€E+01
1.4009E+03
3. 7344E+01
3.1152E+00
3. 7625€ 400
1.1070€ +00

" 1.7586E+01

$.0831E~01
1.3490E~02
4.3833E~01
1.3161€~10
5.7038E~06
2.0629E~06
5.9900E~04
8.3556€~03
3.0813E-02



Pl = 2.00E¢03 N/SQ-M,

XHZ =

.85

. TABLE'I,

USL = 6.60E40% M/SEC

JXHE = .15

MOVING SHOCK -STANDING SHOCK

3. bZSbE'DB -
1. 0841E002

19.6843E400 {1+

6.1215E402

f1.918BE¢017; 7 .

+2.9293E400-

2.4065E+04

2.3926E+02 .,

2.15«35c01fJ
1.0479E403 !

3.0380E+01 .
3.0292E200 .,

+3.4532E400 3.651TE+D
9.8367E01 1.0563E+0
I4LTTBSESOLLy b 1.6T60E¢0]

SPECIES  =rm==r=rr—== MOLE,FRACTIONS.

| SRT 4.6428E-01_ ,, 4.9339€-01,

Hort- 4.9862E-02 . . 1.8087E-02

e 4.6239E-01T..7 ¢ 4.4744E-0L

H2.tr T ¢ T.0634E=08, .. . 5.5611E=10"

h=-" ", " -5.9900E~06. 5.4T91E-06 |
‘H2#+ - - ¢ 1e6T55E=05: | 3.3602E~06..
HE = . ', 2e41558E-02 3.5457€-03,
CHE# < o 2.18B0E-02:. 2. 91095-02\
JHE##. .5 1.5474E-07. . , B.4223E-03-,
PL = 2.00E+03. N/SQ=My . USL =
XH2 = .85 ’ XHE = .15
e :-MOVING SHOCK STANDING SKOCK
LR, ¢ 3.8341E+03 L 2.4525E404 -,
T e 1.1619E402- . .3 2.53T1E+02 5 -
TRHD,. ;. 9.3882E+¢00 - -5, 2.6258E401 (.
tH . . . 6.4930E402; . T1.1063E+03: . -
A s 2.0398E#01 L 3.1264E401
EE T 2.9752E¢00 - . 3.0646E+00 .
PR 3,5149E¢00 <. 3.6814E¢00 ;,
SGAME + . - 1.0188E+00-- - 1.0465E400 .
U . 4e9050E+#0L-. -+ . 1.T7488E#0L.
SPECIES  ==-=-cee——o- . MOLE FRACTIONS
E- 4.7368E-01 4.9748€-01 .
H - 3.7526€E~-02 1.5663E-02
He 4.4611E-01 | 4.4611E-01
©H2 2.8003E-08 3.1893E-10
H- 3.8960E-06 4.6569E-06
H2+ 1.0804E-05 2.5337€E-06-
HE 1.5116E-02" 2.6221€E-03
HE+ 2.T559E-02. 2.4874E~02
HE++ 7.8812E-07 1.3249€-02

€2

 6480E+04 M/SEC

N

_REFLECTED SHOCK
© U4 T390E +04
" 3.6272E+02
3.4526E401
. 1.4968E+03
3.9406E+01
3.15126+00
3.7841€+00
L 11316E 400
11.8645E+01

5.1111E-01
1.1621E-02
4.3782E-01
1.2966E-11
4.5888E-06
1.5445E-06
3.4991E=04
5.2886E-03
3.4001E-02

+REFLECTED SHOCK
44891 2E+04
3.9296E+02
. -3.2759E+01
©1.593T€+03
" 4.1403E+01
. 3,1873E+00
7 3.7996E+00
1. 1481E+00
. 1.STL1E+OL

5.1311€-01
v n 9.5578E-03
‘ 4.3785€-01
3.9740E-11
3.5692E-06
1.1400£E=06
1.69356-04
« ° 343537E-03
3.5955€-02

- Continued

e 2kN/ m?

Pl = 2.006003 N/SQ-N.
XH2 = .

wed et

Cein e

NOVING SHOCK
4.,0468E+03

9.0870€+00

| 6.8T46E+02
< 241739E+01
3.0162E+00
3.5624E+00 -

: 1.0612E+00.,

%.4878E~01

6,8352E-06
1.01996=02
3.1904E-02

- 1. 25015002-2 .

© 5.0293E+401 ¢

4.8070E-01 -~
2.8409E~02 - .

1.0771€~-08 .
2,591:56-06 :

3.6691E-06

;LUSL = . 7,00E+04- M/SEC

CRIXHE = 15

STANDING. SFOCK
©2.4940E¢04
~2.6T85E+02
*2.5095E+01
1.1660E+03
+3,2285E+01- -
. 3.0984€400
©. 3.7103E¢00
1. 1+0488E+00
. 1.8180€+01 -

» 5.0139€E-01.
1.3722e-02. .
4.4445E-01

3.9900E-06.
1.9595E-06

1.8593E-03 .-

2,0157€-02
1.8371E-02

ew Le92G2E-10 -

REFLECTED SHOCK
5.0291E+04.
4.2584E+02
3.0992e+01
1.6929€¢03

© 4e3347E+01
. 3.2227€E+00
3.8107E+00
1.157SE+00
2.0785€ +01

-=== MOLE FRACTIONS ~===cmceea-=

5.1452E-01
7.9706E-03
4.3814E-01
2.1764E-11
2.7320E-06
8.4243E-07
8.1804E~05
2.1808€-03
3.7101E-02

0



) - . . . TABLE I.
. 2
pl-SkNlm
* PL = 5,00€¢03 N/SQ=M, USL = 4.00E+03 M/SEC PL =S
'xuz -, XHE = ,15 . XH2 =
¢
. -'. MOVING SHOCK "STANOING SHOCK  REFLECTED SHOCK
P 7 1e2097E+0L 2.5396E+01 6.2331E401 4
oL 3.0557E+00 3.8279E400 . 5.44T6E +00 o
RHO 3.9565E+00 6.6354E400 1.1441E+01 RHO
‘M. 3.1244E+400 3.9436E400 5.7358E+00 H
A -1.7411E¢00  ;° 1.9395E400 2.2885E+00 A
S. "1.0670E¢00 . . 1.0691E400 1.0889€ +00 S
K3 ‘1.0000E¢00 . - 1,0000E+00 1.0000E+00 4
GAME 9.9208E-01 - 9.8274E-01 . 9.6136E~-01 GAME *
1] 2.6141E400 - ' 1,4366E+00 1.2783E¢00 v
SPECIES ————————mm MOLE FRACTIONS ==——c=cmee—w SPECIES
E- . 9.9384E-64 8.0570E~42 8.5186E-26 E-
H 2.5859E-10 4,3888E-08 4.0979E-05 H
He . 1.880SE-20 3,15876-20 4.7440E-20 H¢
H2 . 8.5000E-01 - 8.5000E-01 8.4996E-01 " H2
M- 6.3827€-T71 - L 6.5163E-47 2.0832€-29 H-
H2e 5.061TE~20 - 3.7835€-20 2.1981E-20 H2e
HE 1.5000E-01" 1.5000€-01 1.5000E-01 HE -
HE+ 3.5424E-T1 5.9946E-59 1.5346E-49 HE® .
HE++ Qe . . - - O HE &+
Pl = 5,00E+03 N/SQ-My USLl = 5.00E+03 M/SEC PL = 5,
XH2 = .85 XHE = .15 XN2 =
* AOVING SHOCK' STANDING snucx REFLECTED SHOCK
P 1.9056E¢01 5.0689E+01 1:1131E+02 P
T 4, 2232E+00 5.6546E+00 7.6856E+00 T
RHO | %.5126E+00 8.9267€+00 1.4455E+401 RHO
H- ‘4.3713E+00 5.9733E+00 8.4T724E+00 H’
A '2.0317E¢00 - 2.3280E+00 2.6564E+00 - A
3 1.1024E+00 1.1074E+00 1.1305E+00 3
i 1.0000E ¢ 00 1.0000E +00 1.001 9E+00 b4
GAME 9. 7745€E-01 © 9,5837€-01 9.1636E-01 GAME
. 3,16423E400 1.5852E¢00 1.4274E+00 v
SPECIES  ~===m=—=m=m-m MOLE FRACTIONS ====<=cemce- SPECIES
(3 1.2237€-35 © 9,2021E-24 5.0212E-17 E-
H 5.1692E-07 8.6286E-05 3.8909€-03 H
He 4.1591E-20" 5.0716E-20- 2.7367E-17 He
H2 8.5000€-03, 8.4952E-01 8.4640E-01 H2
W 2.5761E-40 2.5870E-27" 6.1686E-19 H-
wie 2.7831E~20 1.87126-20 2.2297€-17 H2+ A
HE 1.5000€-01 1.495SE~01 1.4971€-01 KE
HE® . 1.1567E-55 2.0561E-48 2.4347E-36 HE+
HE++ 9. 0. 0. HE++

- Continted

«00E*03. NISO-N'

.88

ust = 6.005003 IISEC

XHE = .15

MOVING SHOCK SYANDING SHOCK REFtECTED SHOCK

2.T666E+OL

5.5884E400

4,9501E¢00
5.8977E+00
2.3149E+00
1.1366E+00
'1,0000E ¢ 00
9.5887E~01
"3.8673E+00

8.6650E+01

7. 7100E+00

1.1213E+01

8.5213E400
2.6556E+00
1.1447€400
_1.0023E+00
9.12586-01

1.7030E400

1. T3T4E+02
9.599TE+00

"1.T799€ +01

1.1665€¢01
2. 68966E+00
1.1702E+00
1.0168E+00

.8+5956€-01

1.4925E+00

—=e—me==—= NOLE FRACTIONS —=——===r——= .

1.82546-24
9.3795E-05
5.4071E-20
8.6991E-01
3.1184E-28

1.5349E-20

1.4999E-01
%.8103E-49
2.

00E+03 NISQ-N'
-85

4.4207E-16
4.5B843E-03
3.6508E~16
8.4576E-01
9.8795€E~-19
7.8043E-17

1.4966€-01
_2.5164E-37 .

0.

1.0284E~12
3.3128€E-02
8.7809E-13
8.1936E-01
1.0293E~14
1.6057E-13
1.47526-01
9.2973E~-31
0. N

US1 = 7.00E+03 M/SEC

XHE = .15

"MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3.7987E+01
7.0821E+00
'5.3571LE+00

©1.7074E¢00 °.

2.561TE+00" .
"1.1691E+00
1.0012E+00.
-9.2550€~01
‘4,5978E+Q0

2,736 7E-17
2.4331E-03
2.35T8E~17
8.4775E-01
2.9141€-20
3,8876E-18
1.4982E-01
9.5644E-41
0. -

1.3878E+02

9.5496E+00

1.4276E+0L
1.1661E+01
2.8857E+00
1.1821€+00
1.017$E+00
8.5662&-01
1.7235€+00

2.5201€+02
1.1069E 401
2.1741€¢01
1453216401
3.1161E+00
1.2108E+00
1.0491E+00
8.3768E-01
1.5055€+00

NOLE FRACTIONS =——=—ceowe—e

1.0525E-12 .

3.5171€-02
9.1266E~-13
8.1747€-01
9.3604E~15

1.4924E-13

1.4726£-01
9.6051E-21
0. ’

6.0431E-11
9.3647E-02
5.2704€-11
7.6338E-01
1.1626E-12
8.8903E-12
1.4298E€-01
3.5169E-27
0.



“TABLE 1!

Pl = 5. 0C5003 NISQ-M-

bsy @ 8700463 Wrsec

XH2 = .85 XHE = .15

3.5952E+02
1.2313E+01
-2.6633E+01
1.9623E+01
3.3534E +00
1.25640€ +00
*-1. 096 3E $00
8.3308E=01

2.1476E4C2
1.1018E+01
'1.8531E¥01
S 1. 5442E¢01 %,
©3.1122€+00.

“ 1.2215€+00,
*1.052CE+00
“843571E-01

1645000:f
“2 13225«00 N

1. 00885000
‘8. T333€~ 01

XY

'5,3620E400 =% "I, 7008E¥00 ~ 1.5219€+00
CFRACTIONS wmmmmmmmimm e

"~ 6.,0815E-11," 9.2630€E-10

9.8815€E-02, 1.7567€-01

5.3514€-11 8.2125€-10

L 1.5860€-01 ... " 6.8750€~01

T 1.05€1E-12) | 2.8049E-11

8.4172E-L2° .. 1.3310€E-10

i 201" 1. 42595-01v5, * . 1.3682E-01

HEW tw 6.91126-35 ' 8.0324E-28 2.7421E-24

HE++ 4 0e T Qe 2.6T08E-87

6.4727E401
9.5830E+00,

65T60E 400"
1.2221E401

2.8776E+00
,1.2331E400
.1.0271E¥00
'8.4128€-01
6. 1614E400

+5,1002€E402
1.3530E401
1342584E #01
.2.4662E+01
3.6175€+00
‘14 3004E +00
1.1570E+00
8.3603E-01
1.5584€E+00

. 3,2200€+02, 4
"1, 2297E+40]1,
S 2.37B9E+0L,
"1.9852E+¢01;
£13.3558E+00, -
152636€+00,
1. 1007E+00.
823199661, ,
1:7012E+00

. 9.6370E210 , 1.2886€-05

5.2773€-02 | ;., 1.B82S8E-01 .. ~ 2.7133€-01

1.7882E-12 " 8.5944E-10 |7 6.,5458E-09

8.0119E-01 6+48074E-01 . © 5.9902E-01

L 1.1870E-14" . . T359E-11" - 3.0847E-10

T L.9TTSE=13) . «3162€E-10. .. 1.0513E-09

U 1e4604E=01 | | '1,36286-01. ..  1.2965€-01

© l.1595€-30° 4244531€-24 2.3675€-22

HE++ 0. 5.92 16E=87 2.88396-78

1

- Continued

p’fﬁﬁmez

Pl =
XH2 =

S.00E+03 N/SQ=My

s

r8.1139E+01 :
‘1404 78E+01
.7+ 3409E+00
'1.4918E+0L"
3.0256E¢00 .
1, 2668E+ 00"

6.9733E+00

1.0402€E-01
2.5837€-11

2.5686E-13 ¢
2.6T00E-12
1.4220E-01-
2+5749E-28
Qe

5.00E403 N/SQ-H,

-85

S PR3
MOVING SHOCK
- Le1251E#01-
¢ 8.10T6E+00"

‘1. 7899E+01-
3.1785€E+00
1.3025E+¢00
¢ 1.0901E+00

. 8.23T74E-01
T.78TOE+00

i
1.9961E-10
1.6533E-01.
1.8410E~10
. 6.9T707E-01:
. 244668E~12
i 1.T9T7E-11

2,5800E-26
0.

1.0549€E¢00 «. . -
-8.2822€-01 - -

2.8250€=11

1.5377E-0) ' .-

STANDING SHOCK
.19, 943BE+0L" ¢ -

1 73.0402E¢01
. 3,89856400
.+ 143562E400"

1.37606-01; .~

US1 = 1.00E+04 M/SEC
XHE = 15

e

K - .

4.6297€402" . 1. 0689E 02
143489E+01- 1.4T4TE¢OL
© 2.9559E401 ¢ £ 3,8995E40]
T 2.4846E400 «0396E +01
‘ 3.616SE+00 -9094E +00
- 1.3086E600" *143496E +00
1.1611E+00 <14 2293E+00
~ 8.35256=01 .
1.7339E+00 1.6131E+00

4,02646E-08

3.7306E01

2E-09 3.6692€-08
5.9320E-01 ¥ ' 5,0492€-01
2.9123E-10 »* 2,1939€-09
1.00276-09 = ** = $,7488E-09
“1,2919€501" * -+ 1,2202E-01
1244582822 ' 1.4551E-20
1.9251E-19 1.8590E-74

F I A I K

US1 = 1,10E+Ch N/SEC -
XHE = .15

PR

PRI B PR

.REFLECTED SHOCK

6.3894E¢02 - +9.5171€+02
1.4654E+01° "+ 1.6007E¢01
3.5404E01 . ° 4.5298E+01

- 3.6841E+01
4,2344E+00
- 1.4019€+00

*1.2316E+00° 1.3126E+00

‘8.42156-01 8.5343E-01
1. 7845€+00 1. 6954E +00
HOLE FRACT[ONS el

% 1e7540E~ 07

3. 76315-08 .
3,T603E-01 “~. - 4.T7628E-01
3.4408E-08. . le6261E-07
‘5.0217€=-01. "\~ 4.0944E-01
co L 1a9223E<09: - . ' 1.1466E-~08
- 5.1455€-09 . .. ' 2.4463€-08
1.2180€-01' .- - . 1,14208E<01
“1+1309€E-20 ot 4.5652E-19
4. T576E-75 7.8801E-69

Y of Bt




TABLE 1. ~Continued

2
P 5kN/m
Pl = 5,00E+03 N/SQ-M, US1l = 1.,20€E+04 M/SEC Pl = S.00E+03 N/SQ-N, US]1 = 1.40E+04 M/SEC
XHZ2 = .85 XHE = L15 XH2 = L85 XHE = .15
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
4 1.1949E+02 8.4T09E+02 1.2429E+03 4 1.6482E+02 1.3512E+03 1.9663 +03
T 1.1948E+01 1.5826E+01 1.7353E+01 T 1.3240E+01 1.8385E+01 2.0736E +01
RHO 848368E+00 4.0848E4+01 5.0974E+01 RHKD 1.0109E+01 4,9390E+01 5.8873E¢01
H 2.1160€+01 3.6471E+0Q1 4.3960E+01 H 2.8522€+01 5.0138E+01 6. 0439E+01
a 3.3368E+00 %.2028E+00 4.5985E +00 a 3.6759E¢00 4.9082E+00 5.5266E+00
S 1.3401E+00 1.4059E+00 1.4562€+00 S 1.4205E+00 1. 5093E+00 1.5696E +00
z 1.1317E+00 1.3103E+00 1.4051E+400 1 1.2315E400 1.4881E+00 1.6107E +00
GAME 8.2343E-01 8.5174E-01 8.6727E-01 GAME 8.2876E-01 ' 848055€-01 9. 1525E~01
7] " 8.5920E+00 1.8606E¢00 1.8009%+00 u 1.0182E+01 2.0864E+00 2.110TE +00
SPECIES  -—=---=w—=e- MOLE FRACTIONS -—-—m——=m———= SPECIES em———w——-— MOLE FRACTIONS
€- ¥.,0054E-10 1.5166€~07 6.6357€~07 E- F.4T61E-09 1.6942E-06 8.8137€~06
H 2.3278E-01 4.7369E~01 5.7656E-01 H 3.7591€~-01 6.5598E-01- T.5825€~-01
He 3.3593E-10 1.4063E-07 6.2442€6-07 He 3.9138E-09 1.6170E-06 8.5623E~06
H2 6.3468E-01 4.11848-01 3.1668€E-01 H2 5.0228E-01 2.4322€~-01 1.4861€~01
H- 1.3888E-11 9,2146E~09 4.8665E-08 H- 1.9883€E~10 1.2115€-07 6.5570€~07
HZ+ 7.8500€-11 2,0246E~08 8.7816€E-08 H2+ T6112E-10 1.9831€E-07 9.07T13&~07
HE 1.3254E-01 1.1447E~01 1.06T6E-0L HE 1.2181€-01 1.0080E-01 9.3130€~02
HE+ 6.1463E-25 2.9928E~19 1.0T13E-17 HE+ 1.3536E-22 8.9807E-17 5.2843E~19
HE ¢+ 1.7410E-88 S.4930E~-69 3.2421E-63 HE++ 1.3901€~-81 1.0652E-59 4.2867E~53
Pl = 5,00E+03 N/SQ-M, US1l = 1.30E+04 M/SEC Pl = 5.00E+#03 N/SQ-M» US1l = 1.50E¢04 M/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = L15
N MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK * STANDING ShOCK REFLECTED SHOCK
. P 1.4130E+02 1.0859€+03 1.5811E¢03 P -1.9009E¢02 1.6386E403 2.4033E+03
. T 1.2605E+01 1. 7051E+01 1.8875E+01 T 1.3870E+01 1.9926E¢01 23344 +01
- RHO 9.5082E+00 4.5605E+01 Se 56%4E+01 RHO 1.0634E+01 5. 1956E+01 6. 0064E +01
R H 2.4701E+0L 4.3057E+01 5.1802E+01 H 3.2625€E+01 S.7711E+01 7, 0063E +01
N A 3.5022€+00 4.5362E+00 5.0185E+00 A 3,8596E+00 S.3381E¢00 6.2175E¢00
s 1.3794E+00 1.457T1€E+C0 1.5123E+00 S 1.4630€E+00 1.5618€+00 1.6274E¢00
z 1.1790E+00 1.3964E+00 1.5054E+00 I3 1.2888E+00 1.5828E+00 1.7140E+00
GAME 8.2535E~01 8.6419E-01 8.,8636E~-01 GAME 8.3339€-01 9.0351€-01 9.6616E-01
V] $.3909€+00 1.9600E+00 1.9352E+00 u 1.0969€+01 2.2476E+00 2.3569€E+00
.SPECIES =ewm——we-—w= MOLE FRACTIONS =-—-—-=r—e—- SPECIES ~——v-—- ~~ MOLE FRACTIONS -
E- 3.178B6E-09 5.27C9E-07 2.3751€E-06 [ 5d 2.5091€E-08 5.4115E~06 3.9730E-05
H 3.0362€-01 5,67788~01 6.T144E-01 H 4.48176-01 T.3638E~01 8.3300€-01
He 2.9702€-09 4,9581€-07 2.2T16E-06 he 2.3757E-08 5.23717E~06 3.9136€-05
H2 5.6915€-01 3.24808-01 2.2891E-01 H2 44.3544E-01 1.6884E~01 T.9396E-02
H- 5.8316E-11 3.5795E-08 1.8267E-07 H- 5.832BE-10 3.81198~07 205224E-06
H2 e+ 2.66T73E-10 6.7014E-08 2.8611E-07 H2e 1.9171€-09 5.5506€E~07 3.1180E-06
HE 1.2723E-01 1.0742€-01 9.9641€-02 HE 1.1639E-01 9.4771E~02 8.T516E-02
HE + 1.0919g-23 5.6561E8-18 2.26T6E-16 HE ¢ 1.2482E-21 1.4509E~15 2.0547E-13
HE ¢+ 5.3008E-85 3.7777E-64 4.8342E-58 HE oo 4.8043E-78 2.464TE~56 4.956TE~-47

’

122




. Pl = 5,
XHZ = .

P " 241703E402 " 1.9380£¢03 2.9044E+03
T * 1.4508E+01 2.1848E+01 2.7751E+01
RHO ~ 1.1076E+01 5.2948E+01 5.8248E401
H © 3,7007€E+01 6,5730E+01 8.1141E+01
A " 4,0551E400 ° 5.8626E+00 7.2507E 400
‘5. 1.5069E+00 1.6135E+00 1.6851E+00
2 1.3506E+00 1.6753E+00 1.7968E+00
GAME, 8.3923E-01 9.3905€~01 1.0564€ +00
v 1.1769€+01 © 2.4600E+00 2.7362E+00
SPECIES  =———====—==— MOLE FRACTIONS ——=——==<e—=
€~ 6.1195E-08 1.8571E-05 -2.7545€6~04
Y 5.1920E~01 ° 8.,0612E-01 8.860TE=-01
He 5,8318E~08 1.8202€-05 2.7393E-04
H2 3.69T4E-01 1.0420E-01" 2.9877E-02
H- 1.5341E-09 1.1823€-06 1.1975€-0%
H2+¢ 4.4109E=09 , 1.5503E-06 1.3502E=05 .
HE 1.1106€=-01 * 8,9527€-02 . 8.3482E-02
HE+. 943663E-21" 2.9108E~14 2.3166E-11
HE++ 4.1560E-74 3,4 T04E-50 1.5TT3E-39
Pl = 5,00E+03. N/so-n- LUSL = 1.70E¢04 M/SEC
XH2 = .85 XHE = .15
L MOVING SHOCK STANDING SHOCK, REFLECTED SHOCK
4 2.4563E402° 2.2351€+02 3.47356403 ,
T 1.5172E+01 2.4504E401 J.4THAE+OL .
JRHO 1.1429€¢01 | 5.1952E+0L . 5.4421E+01
H™  °  4J1669E¢01 7.4135€¢01 " 9.3890E401
. A 4.2652E400 . 6.5519E+00 84 3098E +00
S 1.5518€+00 1.6633€400 1.7386E400
z 1.4165€+00 . 1. 7558E+00 1.83T1E+400
GAME 8.4648E=-01 . 9.9778E-01 1.0819€+00
[T 1.2521E+01, 2.7564E+00 3.3216E400
SPECIES  —=~=~~—==w— 'MOLE FRACTJONS - -
E~, 1.4253€~07 7.5564E-05 2.2667E~03
H 5.8810E-01 8.6068E-01 9.0446E-01
Hé - 1.36T4E~07 7.4810E-05 2.2601E-03
H2 "% 3,0601E-01_ 5.3728E-02 9.2464E-03
H= - 3,7532E-Q9 3.8524E-06 5.5555E-05
H2+ 9.5488E~09 . 4.6084E-06 6.2184E-05
HE 1.0589E-01 " Be5432E-02 8.1652E-02
HE+ 6.5992E-20 8.6971€-13 3.9823E-09
HE¢+ 3.0101€-71

00E003 N/SQ-My *

85

TABLE I

ust = 1. 605006 M/SEC

XHE = .15

NDVING SHDCK ﬁTANDING SNUCK REFLECYED SHOCK

3.9564€-45

1.8051€-31

- Continued

P " SkN/mz

Pl = 5,00E+03 N/SQ-M,

X2 =

HO ..

NOADID~D

GAME

SPECIES

E-

H
He
H2
H=
H2+
HE
HE+
HE+¢

PL = 5.025003 N/75Q—M,

XH2 =

SPECIES,

E-

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

«85

USL = 1.60E+04 M/SEC

XHE =

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2,7583E+02
1.5884E+01
. 1.1687E+01
4.6609E+0L
" 4.4941€400°
1.5976E+00
1.4859E+00
8.55T1E=0L .
1.3286E+01

2.5093E+03
2.8377E+01
4. 8859E+01
8.2819E+01
T.4153E+00
1. 7092€+00
1.8098E+00
L.0707E+00

‘3.1818E+00

4.0586E403
4.1788E 01,
5,2229% +01
1.0715€+02
8. 8801E +00
1. 7830E400,
1.8596€ ¢00
1.0148€+00
3.8275E400

emceeee MOLE FRACTIONS =mmemmmmemm

3.2661E~07
645606E~01
3.1548E~07
2.4499E~01
8.7804E~09
1.9911€~08
1.0095€~01

2.6697E~68

4.7497€E~19-

3.7698E-04

8.9377€-01"

3.7537€-04
2.2560E-02
1.3199€-05
:1.4804E-05
.8.28828-02
4.3799€-11
1.4156€E-38

9.4179€-03
8.9611E-01
9.3862€6~03
4.09T7E-03
1.4618E-04
1.7568E~04
8.0666E-02
1.2982E-07
5.4952€-26

US1l = 1.90E+04 M/SEC

XHE = .15

MOVING SHOCK STANDING SHOCK

. 3.0758E+02
1.66T76E+01
1.1839E+01
S5.1827E+QL
4,7488E¢00
1.6440E+00
1.5580E+00

. 8.6797E-0L
1.4041E+01

2.7577€403 .
3.3369€¢01
%.5008E+01
9.1771€+01
8.1649E¢00
1.7501€400
1.8362E+00
1.0880E+00
3.68T1E+00

"REFLECTED SHOCK

4.6158E403
4. 7355E+01
5.1706E +01
1.201 8402
9.2593E400 -
1. 8204E 00
1,864 9 +00
9.6042€E-01
4.1648E+00

..... ~~eeee MOLE FRACTIONS =——mem—mewes

7.5058E~07
7.1633E-01
T7.2988E~07
1.8740E~01
2.0027E~08
4.0729E~-08
9.6275E~02
3.2955E~18
5.0852€E~65

1.7714E-03
9.0543E~-01
1.76706-03
9.2546E~03
3.9510€-0%
4.3942E-05
8.1651E~-02
1.8802€-09
1.0383€-32

2.1376E-02
8.74635E-01
2.1300E-02
2.52736-02
2.4T7T5E~04
322257E-04
T+9378E~02
9.8633E-07
8.2392€-3



us1 =

Pl - s.anooa u/so-n.
. XHE =

C2. ooe.oy n/SEC
‘xH2 ‘= .85 .

«15

?

- lOVlNG SHIJCK STANDING SNUCK REFLECTED SHOCK

L3.40T7E202- . 2.9877E203 5.1325E+03
1. T604€+01 - e 3.6518€¢01 | 5.1838E+01
1. 1867E+0L * 4.1879E¢01 5.1713E+01

- 5.7320E+01. 1.0107€+02 1.3321E+02
T 5.0429E400 8.6251E+00 9.5966E +00
1.6904E+00" 1.7868E900 - ' 1.8549€¢00
‘106312€¢09: . 1.8521E+00 1.9146E+00
- 8.8559E=-01 1.0428€+00 - 9.2791€-01
"4, 1840E+00 4.4040E +00

1.4783E+01

—mmmmeeece— MULE FRACTIONS =—=——==—=—m—m=

SPECIES
€E=. . . . 1.8190E~06 °5.83C0€~03 3.6034€-02
H - - - 7.7389E-01 9.0261€-01 8.4711E-01.
He 1,761 0E=~06 5.8162E~03 - 3.5895€-02
w2 1.34156-01 4.5656E-03 - 1.8052€-03
At A a6 96245E-08 -84 T258E-05 3.3921E-04
T M2e ¢ . Be4319E~08.  1,0057€-04 :* 4.T435E~04
: LT 94195802 -8.0987€-02 - 7.8341E-02
©2.7850E-17' - -3.3791E-08 3.6799E-06
- 3.4954€-28 9.5173€~21

T T4T4E~02

.

usl = ¢.lOEot:4 NISEC

Pl = S5, 00E003 NISQ—H.
. XHE = .l

-xnz = .85

w ~-:—MOVING SNOCK STANDING SNOCK REFLECTED SNOCK

o 3.7521€+02 3,2070€+03 -5¢5739E+03

v - ,'4 - 1.8781E+01 - - - -4.3183E+01 - . 5.5559E+01"

HO, - ¢ - L.1731Ee01l = .- 3.9719E+01. 5.1524E¢01
i1 - 643083E+401 + 1.1086E+02 1.4624E+02

- 5.4065E+00 8.9396E+00 T 9.9109E «00

.- 1eT365E+00 1. 821CE+Q0 1.8882€ +00-

&z . 1.7030€¢90 1.8697E+00 - 1.9472E+00-
GAME 9.1389E-00 9.8978E~01 " 9.0797E-01

[T "1.5506E¢03, 4.5705€¢00 4.5696E400
SPECIES =—=——=——=—v= MOLE FRACTIONS -~=———e——a=- .

[ 4.9285E~-06 - ' ' 1.3474£-02 5.1899€~-02

H- - 8.2561E-01 - 8.8980€E~01 8.1697€-01

-Ee 4.8575E-06" - . ~.1.3440E-02 5.1688E-02

h2 8.6299E-02 2,7370E-03 1.3849€E-03

H- *141296E-07 . 1.4775E-04 4.1252€-04

H2e . 1.8392E~07 : 1.8106E-04 6.1353€E-04

hE 8.80785-02 - 8.,0225E-02 7+7026€+-02

-HE® 3.0596E-16 2,5861€-07 9.3968€-06

rEes ‘543330€-25

7.6006E-60 -

2.8024E-15

.;:_. . oo - -TABLE |,

n" 5/m?

-Continued .- . . - .

'PL = 5.00€¢03 u/so-u. USL =.2.20E404 N/SEC
IHZ = .85 R “XHE = 18 <

HOVING SNOCK STANDING SHOCK REFLEC‘I’ED SHOCK

P €. 1049E+02 3.38776+03 5.8873E403
T 2.0624€¢01 .- 4. T185E+01 $. 87196401
RHO 1.1371E+01 3.7951E¢C1 5. 0594E +01
H - 6.9104E+01°* 1.2109E402 1.5926E+402
A 5.9002E+00 9.2141E+00 1.0205€+01
S 1.7812€ +00 1. 8544400 1.921 6€ #00
- 1. 76 T4E+00 1.8919E+00 . 1.981TE+00
GAME "9.6436E-01. 9.5107E~01" 64 9494E 01
"} 1.6197E+01 4.8418€E¢00 4. 691 0E #00
SPECIES  ~=——tow———=—= MOLE.FRACTIONS —— -
E- 1.6524E-05- 2,42556~02 6.82 T4E~02
M 8.6837E-01 8.6993E-01 7.8576E~01
He 1.6387E~05 2.4191E-02- 6.7991€-02
H2 4.6T26E-02 1.8607E-03 1.09326-03
L 3,1184E-07"  * 2.0761E-04 4.6406E-04
H2¢ ©44930E-07  © 2.6982E~04 Te2TO4E-04
HE . 8.4868E-02 7.9286€-02 T.56 T4E~02
"E" 5.8932E-15 1.08%5E~06 1.9167E-0%
" HEee

2.T7991€-53 - 9.1522€-23 3.6263E-18

US1 = 2.30E406 M/SEC -
XHE = .15

PL = 5.00E+03 NISQ-N.
XH2 = .85

MOV ING SNOCK S!ANDING SHOCK REFLECYED SHOCK

S P L 4.4595E+02 3.4833E+03 5.9969€+03
T 2.2933E+401 5.0544E¢01 6.1370E+01-
RMO. © 1.0718E¢0!L. 3.5930€E+01. 4. 8434E+01°
H . Te5363E+01 . 1.3157€¢02 1.7203€+02
a .o 645982E+00 9.4723E+00. . -.° 1.0475€+01
S 1.8233E+00 . 1.8884E+00 1.9562€ +00°
i . 148143E400 . 1.918CE+00 2.01756+00
GAME 1.0664E¢00° 9.2551€-01 8.8617E~01
u 1. 6834E+0) 5.0090E+00 4. T7T0E+00
SPECIES  ~-=———~—=—=== NOLE FRACTIONS =-———ececec——-

E- 7.6020E-05 3.7181E-02 8.4718E~02

H. 8.97640E-01 8.4557E-01 - 7.5440E-01

he 7.5742E-05 3,7082E-02 8.4370E-02

H2 1.976T7E-02 1.3533€-03 B8.67S4E-04

H= 1.0318E<06". 2.5653E-04 4.9044E~04

H2+ 1.3099E-06 3.5166E~04 - " 8.0445E~04

HE 8.2678E-02 J.82C2€-02 T+4314£-02

hE+ 2.4983€E-13 3.0764E~-06 3.3470E~05

HE+e 2,2283E-47 - 3.77828-21 2.6253E-17

.



., MOVING. SHUCK,.
17 Tese1328v02. ¢
2.6510E4 01,
9.B8808E+00 ..
8.1847E+01
i 7.3439E%00,
: 1. aexxgopg;
. 1.8375E+00
L1072E+00

1

4.146TE-04
9. 103%5'01

MOVING SHOCK
Y. 5.17556402]
" 3,0576E¥01°
S.1606E+00’
8. 95766001’
7.85565+00"
1. 8943€+00
- 1.B4TBE+00
1.0923€+00
1 T9TIESOL ~

k- 1,7895€-03

THO 9.1224€£-01

SHe T L 1.7884€E=03

h2 . v 2.9859E~-933

H- v 1.0168E-05"

H2e 1.1303E-05 - . °
HE o 8.1179e~02

HE# 75 5.8686E~10 "'

~HE®® o .

1.7415€501 .

4.5109E-35 -~

HE = .15

3.4976E403-

- 5.3371€+01.

+ 3.3653E8C),
1.4218E+02,

" .1.9230E+00.
. 1.9472E+Q0 ;
.9.0859E=01

S1 = 2.40E+04 M/SEC- &

9.7175E%00.

5. 1016E400 ..,

5.1408E-02
8.1856E~01 |
5.1274E~02 ;
1.0219E-03 . |
z 91 C6E~0h -
RTSTE-04.
7 7023€-02 . .
6.7T93E~06-
6,2236E~20

- TABLE 1. = Continued

STANDING -SHOCK | REFLECTED SHOCK

5.5324E403
6.3607E+01

T 4.53S7E+01

1.8451E¢02
1.0725E¢01

. 1.9916E+400

2.0544E+00
8.8018E-01
4.8377E¢00

-~ MOLE ERACTIONS =-=e-p==-v-=

1.0105€-01
7.2326€-01
1.0065E-01
6.8933E-04
%.9556E=04
8.4414E-04
7.2960E-02
5.2514E-05
1.2757E-16

L US1 = 2.50E¢C4 M/SEC

XHE =

u‘"

w15

. STANDING SHOCK | REFLEC?ED SHOCK

*5.5897E+01"

©3.1844E+01

*1.5312E%02
9.9615E400,

P

'-8.9702E-01.

© S.1627E400

3.52216003 .'

‘1. 9566E400° .
1.9791E+Q0° *

"5.8811E 403
‘7 6.5690E+01

4.2783E+0)
1.9723+02

" 1.0973E401
2.0263E+00

2.0927E+00
8.7591E-01
%+ 8954E+400

ﬁMOLE-FRACXIUNSNTT""""‘:.

6.6452E-02

' 6.6321E~02

P 7,9862E~06

3.1687€E-04

7.5780E-02
1.2859E~05" *,
6. OQO7E 19

7.8980€~01 1

4.T467E~04"

1.1738E-01
6.9210E-01
1.1692€-01
5.5399E-04
4.9289E-04
8.6944E~04
7.1601E-02
7.7909€~05
$.0838E-16

PL = 5.00c+03. N/SQ°N'¢\
.85

XH2 =

Pl =-5,00E403 N/SU=M,
.85 v

XH2 =

-

-t

1:ca~ wp'x ;ﬂ«lyf
. o

AME‘

b e

SPECIES

B
6
He

H2

N~
TH2e

e
HE+

LHERe, O

* B.6611E+00
: 9.5587E¢0F

I 1.9201€¢01

+ MOV ING 'SHOCK

5.5578E+0Z -
3.4553E+01

8.1581E+¢00
1.9246E+00--
1.8571E+00 *
1.0372€+00

1.8567E+01..

5.3989€E-03. ~.
9.0686E=01" -,
5.3963E=03 .- -

= MOLE. FRACTIONS

1.5337€-03

2.1621€-05"

2.4233€E-05

3.0TT0E-02 ¢
8. TT66E~09
1.8222E-31 -

. 8.3B85E+00 .
1.0291E%02

8.3718E¢00
1.9523£+.00

,1.8701E+00 .
. 9.8516E-01

1.1734€-02
3.9529E-01
. 1.1728E-02
9.5702E-04
3.6251E-05
4.1800E-05
9e0211€-02
5.9277€-08 ..
7.5843€228

3

15

"~ 3.611TE¢03*
*5.830¢€E4017
3.0768E+01¢

-.2.0133E+00"

- 5. 2190E+00

8.2271€E=02.
7.5965€-0L"
8.2059E-02i"
6.4401E-04.°

5.2851E-04" .
7.44836-02

2.2354E-05: ©
4.35286-18 °

« XHE = .15

3.T8T4E+03.:

- 6.0T05E+0L,
3.0637E40L
1.7706E+02.
1.0481E+01-
2. 0193£4+00;
. 2.0498€+00"
1 8.8274E-01 -
"'5.2660E400.

W 8.BB8T9E<0Y ¢

3.3905E-04> .

USL /% 2J60E+044M/SE
iOXHE = -

R

STANDING SHOCK: ‘REFLECTED SHOCK
. <. 5.9400E+03
{ 6.7792E+01
! 4.1090E¢01
i 2.1062E+02
1.1232€¢01
* 2.0596E 00
1 2.1324E+400
8, 7217E-01
*sh 449508E+00

1.3379€6~01
6.6077E-01
1.3327€-01
4.5249E-04
4.895TE~04
8.9423E=04
7.0230E+02
1.124T7E=04
1.8620E%15

US1 =: 2,70€E+04. NISEC L

rgre

_MOVING SHOCK , STANDING :SHOCK .- REFLECTED SHOCK
"I 5J96TBE4Q2 -
. 3.8043E¢01..

. 6.1516E+03

. 7.0038€+01

1 5.0246E +00

* 4+0396E+01
242513402
+ 1«1513E+01

2.0918E¢+00

-MOLE FRACTIDNS ===—===ora==_

9.86106-02;< > .

7.2839E-01, .- .

9.8348E-02"
5.3252E-04
3.6021E-04;
5.8510E~04
7.3140E-02°

3.6800E-05,.. .

2.62836-17_

1.5045E~01
6.2892E~01
1.4985E~01
3.7462E-04
4.B8809E-04
9.2489E-04
6.8827E-02
1.6094E~04
6.7152€E~15
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Lo - TABLE I, - Continued -

2
i . p =5 KN/ m
T
“pL'= 5.00£¢03 N/so-n. US1 = 2.B0E+04 u/sec : . Pl = S.O0E+03 N/SQ-Ms  USL = 3,00E+04 M/SEC
xnz = .85 XHE = .15 XH2 = .85 XHE = 1%
Coe ;o .
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK . . MOVING SHOCK STANDING SHOCK -REFLECTED SHOCK
6.4046E4+02 4.036TE+03 6.4823E+03 4 7.3508E+02 .44 6838E+03 - T1e3999€+03
: 4.1058E¢0L 6.3116E+01 7.2386E +01 T 4.6034E¢01 6.7925E¢01 . T.T454E¢01
. 8.2652E+00 © 3.0623E+01 T 4,03856+01 RHO . Be2646E+00 . 3.1768E+01- . , 4. 1360E+01
g 1.1056E+02 1.9027€+02 2.4070€402 H T 1.2677€402 2.1877€402 . - 2.T463E¢02
) 8,5721E+00 1.075SE+01 1.1808E+01 A 8.9850E+00 1.1341E+01 1.2455€+01
.l 1.9784E+00 2. 0490E+00 2.1229% +00 s 2.0284E+00 2.1071E+00 2.1654E+00
- 1.8873E+00 2.0885E+00 2.21756400 z 1.9321€+00 2.1706E+00 2.3099%€+00
9.482TE~01 | 8.7822E-01 8.686TE-01 GAME 9.0768E-01 8.7235€~01 8.670%€-01
1.9872E+01 - 5,3483E+00 5.1105€ +00 v 2.1292E+01 5.5295€+00 5.31186+00
B MOLE FRACTIONS —=om=em——ces SPECIES  —===scoemex ~ MOLE FRACTIONS ———————e———
2.0506E-02 1.1520€-01 1.6699E-01 | E- 4.3016E-02 1.4678E-01 Z-°°3~E~01
8.7873E-01 6+9643E-01 5.9731E~01 H 3.3575€-01 6.3233E~01 . 5.3367E-01
2.0496E-02 1.145$8E-01 1.6629E-01 He 4.2992E-02 1.4831E~-01 1.9936E~01
6.7657E~04 4.4781E-04 3.1318E-04 H2 4.1492E-04 3,2431E-04 2.1738€-04
5.2120E-05 3.7969E-04 4+8631E-04 © H= 8.2950E-05 ° 4.08226~04 4,7335E=04
6,221 4E-05 6.4222E-04 9.5696E~04 H2e 1.06156-0+4 7.4781E-04 " 1.0076€-03
7.9478E~02 7.1763E-02 6.T41TE-02 HE T.7634E~02 6,8975€-02 6.4494E-02
2.3760E-07 5.80E6€-05 2,2716E-04 HE+ 1.5689€-06 1.3012€-04 4,426TE~04
1.1371€-25 .  1.3784E-16" 2.33056-14 HE#s 1.0611E~22 2. 6239€-15 2.6297€~-13
Pl = 5,00E403 N/SQ-M, US1 = 2.90E+04 M/SEC Pl = 5.00E+03 N/SQ-My usx = 3,20E+04 M/SEC
XH2' = .85 XHE = .15. XH2 = .85 = .15
_MOVING SHOCK STANDING SHOCK REFLECTED SHOCK - MOVING SHOCK STANDING SHOCK asstscvsn SHOCK
6.8663E+02 4,3380€403 6.9048E+03 P . 8.3828E¢02 . 5.486B8E¢03 . 845634E¢403
4.3690E¢01 ° °  6.5520€401 7.4885E+01 Y 5.0131E+0L T.2768E¢01 8.2858E401
© B.2359€E+00 3.1101€+01" 4.0739E+401 RHO 8.4171£400 - 3.3400£401 4.2950€+01
-1.1851E+02° 2.0418E¢02 ~ 2.5723E+02 H 1.4417E402 - 2.4983E+02 3.1195€¢02
8.7763E€400 - - 1,1047E+01 1.2126E+01 A 9.4091 E+00 1.1951E+01 1.3154E¢01
2,0037E+00 2.0782€+00 2.1544E+00 .S 2.0769€+00 2.1645€¢00 2.24T70E+00
1.9082€+00 2.1285£400 2.2633E400 7 1.9866E+00 2.2575E400 . - . 2.4063E+00
9.2388E~01 8. T485E~01 8.6756E-01 GAME 8. 8894E~01 8. 6944E-01 8.6T84E-01
2.0572€+01 5.4347E+00 5.206TE+00 7} 2.2768€401  5.7291E+00 $.547TE+00
SPECIES ==v=—o=a——-e MOLE FRACTIONS -——=-~ ————— SPECIES  ===w==- ~—==v MOLE FRACTIONS ===—ceeecaee
LB - 3.1113€-02 1.3207€-01 1.8386E-01 (3 6,92218-02 1.8156E-01 2.32356-01
H o 8.5851€-01 6.64226-01 5.6510€-01 H 7.8555E-01 5.6957E-01 4.T276€-01
CHe T 3,1096E-02 1,31686-01 1.8304E-01 He 6.9175€-02 1.68051E-01 2.3094E~01 .
H2 - - 5.1703€-04 3.8015E~04 2.6092€E-04 H2 2.9073E-04 . 2.3609€~04 1.4809€-04
C N * 6.T915E-05 3.9591E~04 4.8155€-04 H- 1.0954E-04 4.1941E-04 4.4437E-04
+H2e [ - 8.39826-05 6.9702E-04 9.8557E-04 M2+ 1. 4946E-04 8.3074E~04 1.0230E~03
HE 7.8606E-02 7.0372€-02 6.5955E~02 HE 7.5499€-02 6.6161E-02 6.1513E~02
HE® 6,8114E-07 © 8,8286E-05 3.1943E-04 HE+ 5.5670E-06 2.6256E-04 8.2443E-04
HE ++ © 5.1356E-24 6,34 T4E-1¢€ 8.0240E-14 HE+s 1.0625E-20 3.4593E-14 . 245398€-12
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TABLE I, ~Continued

pl = 5 kN/ mz

Pl = 5S,00E+03 N/SQ-M, US1 = 3.40E+04 M/SEC Pl = S5.00E¢+03 N/SQ-M, usl = 3.80E¢04 M/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = .15
P LRI - L. . . - o Az whe o
e e o . CE SN
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 9.4928E+02 6.4061E403 9.518¢E+03 4 1.1932E+03 = 8.5322E+03 . 143121E+04
(AL S ©5I3T20EYOL T - T.7691E+01 8.8713E+01 ‘T 6.0113E+01 8.8138E+401 ~ - 1.0224E402
CIRHD Y. Be62TBE0D T + 3,511GE+01 ' 4.4602E+01 > RHO - 9.0815E+00 3.8171€+01 4. 7278E+01 "
- H- 2 ¢ 1.6273E+02 - 2.8317E¢02 3.5238E402 E X 2.0329E+02 © 3.5627E402 4.4265E+02
JIATTI - 9,.8369E+00 - 1.2589E+01 1.3918E+01 A 1.0704E¢01 - L1.3978E+01- ~ 1.S674E+01
LTSt 2.1251E400 . 2.221BE400° T 2.3092E+00 Thso@ 2.2218E¢00 ° 2.3367€+00, . 2.433TE+00
t 1.2 ° 2.04808+400 2.34TSE4CO0 © ¢ 2.506T7E+00 31 2.1855E+00 2.536!5{00 : 2.T145E+00
vy GAME' - ‘8. 7946E-01 8.6886E-01 8.7108E-01 ™ GAME 8.7210E-01 8.T416E-01 - 8.8517€-01
COU T L 2.4269E401 5.9637E+00 - 5,8190E+00 T 2.7300E+01 6.5073E400 6.4939E +00
——————————— MOLE FRACTIONS =———————e—e SPECIES  ~=—=—e=====— ~— MOLE FRACTIONS ==——e=w—oa=-
E=r v - 9.7083E-02 °  2.13126~01 """ 2.6307€-01 E- 1.5389€-01 " 2.7147€-01 ° *3.1931€-01
H 7.3213E-01 5.0938E-01 4.1462€~01 H 6.2321€-01 3.9886€-01 | 3.0997E-01
He 9.7010E-02 2.1216E-01 2.6099E-01 He ’ 1.5373€-01 2.6943E-01 °  3.1434€-01
HZ. G 2.161%E-04 1.6930E-04 9.6546E-05 ‘H2 1.2742e-04 7.9184€-05 - 3.4429E705
He s 1.3072E<04"*»% 4.1172E~04 - 3.9926E-04 POH- ! ’ 1.5621€-04 - 3.4899E-04 2.8‘555{-04
©H2#: 1 T 1.8918E%04" ~ B.79956-04 - 9.916TE-04 H2¢ "~ 2.5165E-04 8.6087E-04 7.9909€E-04
GHE 0 7.3228E-02 '+ 6.3352E-02 5.8349E-02 HE 6.8576E-02 - 5.7623E-02. 5.0801E-02
A HEY “ 4 1.4373E-05 T 4.9415E~04 1.4906E~03 - HE+ 58790E-05 1.5226€-03 . 4.45T4E-03
*HE®# = - 3.3968E-19 -  3.4893E-13 . 2.2181E~-11 " HE++ 5.9441E-17 © 241531E-11, 1.3571 (—09
A oL . i . L e o e
P1 = 5,00E+03 N/SQ-M, US1 = 3.60E+04 M/SEC Pl = S.00E¢03 N/SQ-M, US1 = 4.00E+04 M/SEC
XH2 = .85 _ XHE = 15 XH2 = .85 . XHE = .15, ..
. X N N o . . S Sl wha
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SFOCK REFLECTED SHOCK
P 1.0676E+03 X T.4249E+03 1.1440E+04 P .. 1.3257E+03 . -9.T094E+03 . Lo 4946E +04
5+TOL3E+0L 8.2781E+01 9.5109E+01 T 6.3116E+0L 9.3849E+01 , | 1.1029€+02
T 'RHO * 8.8555E+00 - 3.6745€+01 - 4.60926+01 RHO 9.2935E£+00 3.9301E+01 '..' Y N 8060E+01
CHO © 1.8244E¢02 "3,1867E402 3.9589E+02 H 2.2527TE+02 3,9584€402 . 4.9262E402
AT 1.0268E+01 1.3262E+01 1.4752E+01 A 1.1149E+01 . ‘1.4744E001 1.6T04E+01
8 . .. 2.1T733E400 T 2.2793€+00 ’ 2.3714E+00 ”S . 2'210'5'00, 2.3939E+00 .. 244956E400
T : 2.1146E40C (2.4410E400 - 2.6096E400 s © 2.2601E400", 2.6324E+400 . 2.8199E400
© GAM - B.T450E-01 . -8.7045E-01 8.7680E-01 . GAME B8.7137E~01. °  8,7994E-01 . . B8.S5T723E-01
RV - 2.5781E+01° 6.2221E400 6+ 1310E+00 u 2.8817E+01 6.8284E£400 .+ 6.90T4E +00
SPECIES  ~=—=——=mmemu MOLE FRACTIONS —-——————~ SPECIES  =————=—=-—=— MOLE FRACTIONS =—=—=—~——e—
E~ 1.2551E-01 2,4311€-01 2.9206€E-01 E~ 1.8182€-01 2.980T7E-01 3.4462E-01
H 6.TT61E-01 4.5232E-01 3.6027E-01 H 5.6967E-01 3,4878€-01. 2.6432E-01
He 1.2540E-01 2.4172E-01 2.8887€-01 " He 1.8161E-01 2.9502E-01 3.369E-01
H2 1.6509€-04 1.1803E-04 5.9613E-05 ‘H2 9.8402E~05 5.0753E-05 1.8503€-05
H- L.4625E-04 3.8701E-04 3.4366E-04 H- 1.6085E~04 3,0274E-04 2.2935E-04
H2+ . 2.2361E-04 8.9026E-04 9.1434E-04 HZ+ 2.7249E-04 T.95756-04 6.6106E-04
HE : 7.0905E-02 6.0568E-02 5.4861E-02 HE 6.6265E-02 S5.4432E-02 4+5957€-02
HE ¢ 3.0830E-05 8.8322E-04 2.6179E-03 HE+ 1.0357E-04 2.5501E-03 . T«2364€-03
HE++ 5.5644E~-18 2.9217€-12 1.7836E~10 JNE*O 4o T456E~16 1.4416E-10 . 9.7156E~09

‘.
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e.eoanVbu,
9.4852E%00.

1.1605E¢01"
-2 3200E000
2. 33805000
8.7191E- 01
3.0331€+01 ©

2.0877E-

1. 72705-0
3.0862E-15

XHZ = .85

4

“‘“J-Rdvxnu 'SHOCK
SL4¢d ) 6115E403
6.9010E+0L,
9.6548E400"
2.7261E+02
* 1.20755+01
" 2.3697€400
! 2.4187E+00

“% 3.1851E+01

2.35648E-01, .
4.6693E~01
2.3507€-01
5.7264E-05,
1.5593E-04
2.9120E-04.
6.1739E-02

1.7376E-14

928

5.174BE-0L

' 8.73556-01 ',

2. 65315.02,{,

2.85726204
6.3986E-02 "

="5200E 403 N/SQ-H'

2.7724E-04

1. 0943500‘
Sl OOOZEOOZ

4.3733E¢02
1.5567E+01
2.4506E+00
2.7291€400. "
8.8778E-01-;
7.1908E¢00

3.2264E501..
3.0254€501

3.1826€-01
3,0925E-05
2.5392E-06
7.0306E-04
5.0828€-02 .
4.1360E-03
8.9520E-10

LusL'E
XHE = .15

" 4.0090E+01 x"

“TABLE I.

1.691TE+04
1.1963€ ¢02
4.8325€+01
5.4621E 402
1.7910E+01
2.5577E+00
2.9262E400
9.1628£-01
7.3954€ +00

3.6830E-01
2.2279E-01
3.5694E-01
9.1047E-06
1.8240E-04
5.1500E-04
4©.0236E-02
1.1025€~02
6.6553E-08

4.40E406 M/SEC T .

srk&olnc SHOCK © REFLECTED SHOCK

1.2228E+04, 1.9050E 404
1.0678E402 . - 1.3066E¢02
4.0532E401 44 8106E+01
‘_h.BO&lEOOZ 6..0404E 402
"1.6460E401 1.9361E+01
2.5066E400 ~ 2.6181E+00
2.8253E+00 . 3.0308E+00
.8.9811E-01 9.4664E-01
* 7.60C2€400 7.982% ¢00°
MOLE FRACVIONS ——————=emm——=
3,65681€<01. - 3.8997E-01
2.6131E=01 1.8568E-01
3.3857€-01 3.7433E-01
1.7850E-05 4.0968E-06
2.07626~04 1.4656E-04
5.9425E~04 .. 3.7844E-04
©.6637E-02 . 3.40718E-02
€.4550E-03 1.5414€-02
5.2076E-09 4.2908E-07

- Coritinued
pi s KN/ m?

Pl = 5-gg£003 N/SO‘Nv."

XH2 =

S u
cm~h$i§n%'

>
x
m

SPECIES

HE++

Pl = 5,00E403 N/SQ-M,

XH2 =

F

COMNOVWDPID—D

MOVING SHOCK-

1.7639E+03
T.1992€¢01.
9.T928E+00. .
2.9795E+02
142563€+01
2.4197€+00
2.5020E+00
8.7626E~01
3.3348E+01

2.6091E=01
4.1832E<01
2.6034E-01

¢

4.2701€-05 -

L4TA4E—04 .
2.8888E-06 -
5.9520€6~02"

4.3316E-04 ..

8.T7T987E~-14

MOVING SHOCK
. 1.9227E+03

7.5057E+01- .
9.9006E+00
3.2640€E+02
1.3073E+01. -

. 2.4700£400 .
. 2.5874E400

8.8008E-01
3.4837€+01

2. 85306—01
3.7179€-01
2.8449E-0)
3.1161E~05
1.3584E-04
2.7923E-04
5.7309€E-02
5.6502E-04

N

HE = .15

STANDING SHOCK:

-71e 351 TE404 -

-~ .-le1418E+02°.

T "2.5614E¢00 : "

“4.0553€E+01 -
:5.2580E+02
1. T439E+01.

:229194€+00
+9.1232€6-01"
8.0665E+00

MOLE FRACTIONS

3. 66815‘01<

RN

'USl = Q 60E00§ IISEC W

REFLECTED S HOCK

2.2419E-01 : .

3,5696E-01
9. 7938E-06 -
1.6756E-06

.7 4,8151E=04
4.1848E-02 - .

> 9453156-03
2.7766E~-08

XHE = .15

2.1323E404

6.6655E+02
2.1173E+01
2.6780E+00
3.1330€+00
9.9096E-01
8,721 9E+00

T
4.1015€-01
1.5144E-01
3.9019E-01
1.6205E-06
1.1948E-04
2.5787€E-04
2.8022E-02
1.9821€E-02
2.7518E-06

. Lt aete e e
USL = 4.80E¢Q04 M/SEC  .:

he € Lieow ol
STANDING SHOCK~ REFLECTED SHOCK

1.4800E404' - | . 2.3782E+04
... le2241E+02 © + 1e6148E+02
. 4. 0146E+01 .- 4.5529E+01

t 5.T7237€+02 . T.3529€+02
“le 8546E+01-.° ' 2.3328E¢01
2,6150E+00 .. * * 2,7368E+00

- 3.0115E+00 .\ 2 3,234T7E+00
9.3296E-01". * 1. 0418E+00
8.6119E+00 ©.6808E +00

J"-.’"
———————————— NOLE FRACTIONS ———————

3, 86065—01 4.2824E-01

- 1.9100€E-01 1.2061E-01
3.7261E-01 4.0451€-01
5.0766E-06 5.6403€-07
1.3484E-04 9.9221€~-05
3.T3S2E-04 1.632T7E~04
3.6592E-02 2.2726€-02
1.3217€-02 .- 2.3628E-02
1.3742E~07 1.7594E-05

4.1468E-13



Pl = 5.005'03 N/SU-M'

usl = 5. 205006 N/SEC
XH2 = .85 .

HE = 15

MOVING SHOCK STANDING SHUCK

REFLECTED SHOCK

o L JABLE |, -Contlnued : - e . T
. . 2. L e e R
. pl-,SkNIm~ R TR T P
Pl = S. 005003 N/SQ-Hy USLl = 5,COE+04 M/SEC <Pl = 5,00E403 N/SQ-Ms,  USL .= 5.40E+04 M/SEC
XH2 5 .,85 .+ .., LCXHE = 15 - - L v XHZ I L S SRR 130 TR & .
[ . I3 . . - . M . . P -
nov:uc SHOCK STANDING SHOCK REFLECTED SHOCK . novnns SHOCK stAnolnc suucx aertecrso SHOCK
P -2 oasanosv- “1e6079E+04 ' . . 2.6405E+04 e "2.4356E403 ' 1.8353E¢06. " 3.1T92E¢04.
e 7.8252E¢01° 2 "1e3190E+02 17 ° 1.8265€+02 . R 8.5217€E+01 | 1.5462E+02° 2.3124E+02
I 9.9T82E+00 ;'- . 3.9302E4C1" . 443491E401 < RHO'Y 1.0022E¢01° . 3.6365E40L 3.9780E+01
3.519BE402 « 1.-6.2067E¢02 : 8.098TE+02 H 4.1038E¢02 . . 7.1996E402. .2 9470906402
1.3610E401" ..., 1.9B4BE+OYL: - 2,564 26 +01 A - 1.4760E+0Y . 2.2910E40L - 249%59E¢0Y"
2.5203E400. - . 2.6678E+00 . 2.7937E+400. .Y 2.6207E400 ° 2.7652E+00 ° . 248944E+00
L. " 1 2.6746E400: -+ “3.1019E+00 .- 3.32426400 RN 2.8518E+00 33.253950001 . . 344561E400°
‘GAME - 8,8508E-0Ll . .9.6284E~01 1.0829E¢00 . + GAME- 8.9886E~01 -7 1«O40LEeQ0 " ', 1.0933E400.
Ry 3.6326E401 = - “S.2121E¢00 - 1.0799E+01 1“0 N . 3.9232E+01 . 1. 079T7ES0Y: " 1. azlxeool
SPECIES  ==——m—rume—— HDLE FRACTIONS ==—om———- SPECIES  —~——=——==—=— MOLE FRACTIONS —===w=cmeee=
E- . 3.0858€-01 “. 0387€-01 4.4357€-01 : E- _ 3.5151€-01 . 443333E-01 4.64T6E-01
R T 3.2750E-01v 1.6089€-01 . 9.43756~02 ' PIMe 2.4650E-01 ° 1.11316-01 5.9955€-02
‘He 3,0743E=01 - - 3+865CE-01 4.1675E-01 "THe T 3.4908€-0)" 4.0919E~01 - 4.3179€E-01
H2 - © | 2.2142E-05-. ° 2.4455E-06 1.8156E=07 "H2- 1.0100E-05 4.8640E-07 2.3981€-08
He' ©. " - 1.2188E~04. - .1.08S3E-04 8.2831€-05 THe 9.0153E-05. T.4094E~05. |  S.7904E-05
CiH2ed 2.62926-04% .. 2T689E-04 9.8371E-05 TH2¢ 2.16226-04 1.3578E-04 3.8943E~0%
- HE . :5.50T4E-02 .- 3.11€0E-02 1.8430E-02 CAHE 5.0299€~02 2.16B6E-02: " 1.2264€-02
HE# . "1.0195€-03 . ‘l1.71§7€<02 - 2.6588E-02 ( HE$¢ 7 2.2996E-03" 2.40596-02 -.° . 2.9205E-02
HE¢¢  °  .1.8692E-12- .- 6.5215€-07" 1.0584E-04 THE®® - - 3,5652E-11.  °  1.15506-05 - 1.8515€-03
. Lf . N . e y . N . . ST = p

«

PL = 5,00E+03 N/SQ-H, . USL = 5.60E404 W/SEC .
XH2 - .85 © XHE = .18 -

. MOVING SHOCK SYANDING SNOCK REFLECTED SMCK

P .. . 2.2586E¢03 , . - l.T265E+04 ‘20 S098E +04 “~ P © 246193E+03, 1.9360E¢04 ¢ Y443 E8E 004 .
| © B8.161SE#01°¢ 7 - 1.4235E+02 | 2.0646E402 S . Be9119E+0L." . 1J/6797E+02 2-55335002-v' RE
RHO - . 1.0016E+0L "~ - .3.8085E+01 - %.1488E+01 T RHO- -+ 9,9958E+00 T 3.459T€401- ; 3.8459E+01 B3
H: . 3,8062E+402 . - 6.69T8E¢02/- - 8.8923£+02 R 4.4127€+02 L T T134E¢02 . . 1.0542E+03 . v
A w - - LLG1TTESOL - 2.1285E+01 - 2. TTB4E +01 LAY 1.5421E401 -2 4522E+01 . 3.1000€+01 K
S T L - 2.5T36E¢00 - 24 T166E+CO"" _ 2.8464E+00 -$- 2.6T0SE¢00 . . 2.8094E+00 | 20938SE¢00°
r T 2. 7629E+00 3.1846E+400" " 3.3971E+00 3 2.9404E+00 ~  3,3315E+00 T 3,5070E+00
© GAME 8.9132€-01 . :949939€-01. 1. 1006E +00 L~ GAME 9.0753E-0), 1.0746E+00 1.0732£+400°
) : 3.17195001 . ‘9 92325000', - 1.2043E+01 v * 4.,0685E+01 1. 177CE+01" ©. 142728401
SPECIES . ?-------— HOLE FRACHONS ----- - SPECIES e HOLE;FR‘CHONS ———— e
[ T © 3,3066E- 01 . 4 1928€~01 l. 5548E~-01 . E- . 3.7102€6-01 - Q'GE-OI 4.T251E-01
W © - . 2.8568E~01 . 1.3496E-01 7.4338€-02 H 2.1025€-01 9 1945€-02" 4,99 T4E-02
He .. 3,2900E-01 3.9834E-01 4,2589€E-01 - He 3.,6745€-01 . 4.1809E<01 . - 4.3467E-01
H2 1.5238E~05 - 1.1371E-06 - 6.1638E-08 H2 6.4154E=-06 . 200924E-07 - ‘| . 1.1050€~08
H- . 1e0635€-064 . 8.9766E-05 6.9138E-05 R 1.415T7E-05 6.22476-05 4.9280E-0%
H2¢ - - 2.407BE-04 1.9852E~04 . 6.,0145E-05 SHZe L.8479€~04 -- ~ 9.,2086E-0% . . 2.72016-03
HE - . . 5.2165E-02 2.6213E-02 1.5068E~02 SHE . © 447553E-02 1.84126-02 - 9.7344€-03
HE+ " 1.5258E~03 . 2.0826E-02 . 2.8573E~02 S HE+ 3.46056-03 2.6571E-02 - 2.08217€~-02
2.7647E-06 S« 1359E-04 CHEe+ 4.2693E-05 . = 4.8202E-03

HE®e¢ - - -B,1906E-12

1.5582€-10, .




C TABLE . -Continued

PL = 5.00E+03 N/Su-M, ~USL = 5.80Ee0e M/SEC
XH2 = .85 XHE = .15

" MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 2.8079€+03 2.0278E+04. 3.69T4E+04
T. o, 9.3361E¢01 . -1.8307E¢02 2.7829€+02
RHO. 9.93564E+00 3.2656€+01 3.7373E+01
H.o. " 4.7322E+02 8.2356€6+02 . 1.1386E+03
A 1.6100E+01 2.6132€+01 3.2361€+01
s T 2.T195E+00 2.8531E+00 _ 249T9BE+00
I 3.02TLE+00 3.3918E+00 3.5549E400 -
GAME 9.1714€-01 1.0997€+00 . 1.0586€ +00
u 4.2111E+01 1.2781€+01 1.5249E+01
SPECIES  =======e-- — MOLE FRACTIONS ==o==—we—e—e-
E-, .., . '3.8901E-01 4.5463E-01 4.7961E-01
H . 1.7746E-01 7.5310E-02 4.2811E-02
He . 3.8375€-01 442572601 4.3532E-01
H2, . 3.9012E-06 B.7567E~08 5.8504E-0%
W= -7 5.92T2E-05 5.1961E-05 - 4.2590€-05
H2¢, . 1.544TE-04 6.1131€-05 2.0206E-05
[ 4.43856-02 1.5477€-02 7.3728€-03
HE+ .~ 5.16756-03 2.8598E-02 " 245334 E-02

HE++ 6.7952E-10 1.49456-04 " 9.4883E-03

Pl = 5,00E¢03 N/Su-My US1 = 6.00E+04 M/SEC
XH2 = .85 XHE = .15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

v 3.0020E+03 2.1088E+04 3.9327E+06
T 9.8031E+01 1.98B4E+02 2.5981E+02

RHO 9. 8420E+00 3.0814E¢01 3,6445E ¢01

H 5.0626E+02 8.7664E¢02 1.2224€+03

A 1.6821E+0L 2.7570E+01  3.3771E+01

s 2.7€78E+00 2.8938€¢00 3.0177E+00

z 3.1114E+00 3.4417E+00 3.5992€¢00

GAME 9.2765€-01 1.1107E+00 1.056SE+00

v 4.3522E+0L 1.3864€+01 1.6066€ +01

SPECIES  ===v=-=====— MOLE FRACTIONS -———--——-—-

- - 4.0554£-01 4.6252€-01 4.8601E-01
H 1.4822€-01 6,2218E-02 3.7501E-02
He 3.97856-01 4,3155E-01 €434 BE-01
W2 2.2612E-06 3.8551E-08 3.4527E-09
- 4,6078E-05 4.3477€-05 3.7292€-05
H2e 1.2694E-06 4.1326€-05 1.5765€-05
HE 4.0599E-02 1.3102€-02 5.3383€-03
HE+ 7.6105E-03 3.0028E-02 2.1409E-02
HE®+ 2.96T4E-09 4.5268E-06 1.4929E-02

130

N -5l<N/m2

Pl = 5 20E¢03 N/SQ=-M, USL = 6.20E+04 N/SEC
XH2 = .85 XHE = .15

MOVING SHOCK STANDING SHOCK REFLEC:'ED SHOCK

4 3.2007E+03 2.1775E+04 4.1635E+04

\B 1.0322E+02 -2.1511€+02 " 342258E+02

RHO . 9.7123E+00 2.9049E+01 . - 3454348401

H 5.4036E+02 9.3029E+02 1 1a3113E403

A © 1.7598E+01 2.8813€E+01 " 3.540TE+01

S 2.8156E+400 2.9330E+00. - 3.0355TE+00

14 3.1927E400 - 3.4846E+00 3.6425E400°

GAME 9.3978E~-01 1.1075E+00 1.0670E+00

u 4.490TE+OL. 1.4993€+01 1.6993E+01

. . 4

SPECIES —=———~ww—=== MOLE FRACTIONS - —
E- - . 4.2065E-01 4.6913E-01 4.9212E-01 -
H 1.2257€-01 5.1817E-02 3.28416-02
He 4.0966E-01 4.3554E-01 4.3381E-01
H2 . 1.2456E-06 1.7927e-08 2.0746E-09
H- 3.4942€-05 .. 3.62618-05 3.2268€-05 .
H2e« . 9.7660E-05 .- 2.8507E-05 1.2372E-05
HE 3.6053E-02 " 1.1051€-02 3.5659E-03
HE+ 1.0929€-02 : 3.07SSE~02 1.6904E-02 -

HE#+ - 1.2891€-08 T 1.19%96-03 2.0711E-02

Pl = $.00E¢03 .&ISQ-Ko Usl = 6;60500& M/SEC
XH2 = .85 XHE = .15

MOVING SHOCK STANDING SHOCK: REFLECTED SHOCK

[ 4 3.4046E+03 2.2458E+04 . 4.3829E404
T 1.0893E+02 2.3116E¢02. 3.4666E402
RHO 9.5630E+00 2.7588E+01 3.434TE+0L
H 5.7553E¢02 9.8562E¢02 1.4019€+03
A 1.8440E+01 2.9834E+01 , 3.7210€+01
s 2.8617E400 . 2.9694E¢00 3.0924E+00
z 3.26084E+00 3.5215E+00 3.6811€+00
GAME $.5509E-01 1.0934E+00 1,0850E+00
V] 4.6276E+0L 1.6033€+01 1. 7889E+01
SPECIES wememeaccces MOLE FRACTIONS —-—~-wem—eee
€~ 4.3405€-01 4. 7468E-01 4.9T44E-0L
H 1.0094E-01 4.3989€-02 2.87118-02
4 4.1901E-01 4.3865E-01 4.3306€-01
h2 6.6099E-07 9.1342E-09 1.2616€-09
h- 2.6190E-05 3.0659E-05 2.7514E-08
H2+ 7.4319E-05 240524£-05 9.7454E-06
HE 3.0900€~02 9. 26ST7E-03 2.2207€-03
HE ¢ 1.4993E-02 3.0650€~-02 1. 26 64E-02
- HE¢e 5.3625E-08 2.67596-03 2.5865€-02



Pl = 5.00E003 N/SQ-H.
XH2 =

SPECIES

E=-

H-

He -
H2
il
H2+

HE - . .
HE+
HE+¢ ~

«85.°

TABLE I,

Usl = 6.605004 M/SEC

XHE = .15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

3.61Q7E+03
1.1543€+02
9.364TE+00

“

© 641168E+02

1:9406E+01 "
2.9073E+ 00
3.3402E+00
9.T671E-0L
4.7591E+01 -

4.4619€E-01
*842274E-02"
4+2655€E-01
-3.2978€E-07
. 149320E-05
'5.4460E-05
2.5301E~02
1.9607€E-02

2.2078E-07 -

Pl = S.00E+03 N/SQ-M,

XH2 =

SPECIES

€=
H
He-
H2
“He
H2e
HE
HE ¢
HE ¢+

+85

_MOVING SHOCK

3.8211E¢03° 7 2,3560E+04 4. TASSE+04
1.2294E+02 2.6196E402° 4.0143E+02
9.1256E +00 205051€+01 3.1602€+01
6.4887E+02 1.0999€+03 - 1.5907E+03

. 2.0531E+01 - 3.1599€+01 4.1097E+01

_'2.9517E+400° 3,0394E+00 3.164TE+00
3.4060E+00 3.5902€+00 " 3.T40TE +00
1.0067E+00 1.0617E+00 1.1247€+00
4.8883E¢01 1.7801E+0L ° "~ 1.9825€+0%
R et == MOLE FRACTIONS ===--cemoeeee
4.5688E-01 4.8472E-01 5.0544E~01
6.64126=-02 3.3049E-02 2.1344€-02
4.3262€-01 4.4042E-01 4.3309E-01
1.5430E~07 "2.9306E-09 4.4707E-10
1.4169E~05 2,2378E-05 1.8477€-05
3.8431€E-05 1.1681E-05 5.8654E-06
1.9809E-02 6.0818E-03 7.1076E-04
2.4230€-02 2.70S0E-02 6.4139E-03
8.96556-07 8.6086E-03

MOLE FRACTIONS

'23039E+04

2.4665E+02
2.62659E401

"1.0419E+03

3.0716E+01
3.0044€+00
3.5555E+00
1.0757€E+00

‘1e69TLE+OL

4.7975E-01
3.7934E-02

4.400SE-01

5.0377E-09
2.6131€-05
1.5303E-05
T.6343£-03
2.9436E~02

5.1134€-03

T4 5734E404
3.7291E+02
3.3019E+01
1.4940E+03
3.9140E+01
3.1291€+00
3. 7142E400
1.1061E+00
1.8799E+01

5.0192E-01
2.4840€-02
4.3283E-01
7.53556-10
'2.2792E-05
7.5805E-06
- 142856E-03
9.0926E-03
3.0008E-02

US1 = 6,80E+04 M/SEC

XHE = .15

STANDING SHOCK REFLECTED SHOCK

3.2975€-02

- Continyed

pl-SlgNlm2

Pl = 5,00E+03 N/SQ-M,

XH2 = .85

USl = 7.00E+04 H/SEC

HE = .15

.-

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 4.0344Ee03 2.4035E404
T . 1.3142E¢02 2.7696E+02
RHD .  8.8670E+00 2.3946E¢01
H. .3 6.8704E+02 .1.1593E03
a ¥ 2.17026e00 3.2551E¢01
S, 17 2.9927E+00 3.0736E400
I 3.4621E+00 3.6240E+00
GAME - 1.0427E+00 1.0557E¢00
U . SJOL39E+0L 1.8539E+01
SPECIES  ===--=-n=w=~ MOLE FRACTIONS ===

£ © %.6567E-01 ©.8952€-01

Hi™ . 5.,3507€-02 2.90956-02

He " 4.3746E-01 4.3956E~-01

H2 . . 6+9439E-08 1.7947€-09

W 1.0556€-05 1.9293E-05

H2¥ 2.6470E-05 " 9.1275€-06

HE ‘1.5140E~02 " 4.6746E-03

HE+ 2.8183E 32 2.3861E-02

HE#+ . 3,45616-06 . 1.2B55€-02

(SR
I

. 4.8951E+04 _

4.3124E¢02 7
3.0184E+01
1.6886E+03
4,2964E401 "
3.1985€+00 °

,3.7607E+00 "

1.1382€400

. 20828401

5.0807E-01
1.8337€-02
4.3368E-01
2.6922E~-10
1.4821€-05
4.5634E-06"
3.9195E-04
4.5862E-03
3.4906E-02"

131



Pl = 1.00E+0s" leu-ﬂ'

INZ = .85

1:2097E+01 2.5396E+01 6.2332E 401
3,0557E¢00. ° ° -3.8279E+00 5. 447 9E+00
3.9585E400 =~ - 6.6356E¢00 1.1441E 401
3,1244£¢00. " 3.9436E+00 - 5.7359E +00
A -+ 12T411€600. - . 1.9395E+400 © 2, 2889400
S 7 7 1.0695E¢00° 1.0717E¢00 1.0923E¢00
1 ‘14 0000E+00 1.0000E+00 * 1,0000E +00
GAME 9.9208E-01. . 9.82T4E-01 9.6161E-01
'] 77 246141E¢00 - 1.4366E¢00 1.2783€+00
R SV, HDLE FRACTIONS-----—-—---
‘4564 1E-64 3.3691E-42. 3.4052E-26
. "1.8285€-10 3,1033E-08 2.9011€-05 |
i 1.46447E-20 . 2.5774€=20 . 4.1942€-20
: '845000E-01. -/ " 8.5000E-01 8.4997E-01
M= S:4,1450E<T1 - - 3,8535€-47 1.1776€-29
H2e” - '5,49T4E=20 ‘- - 4.3647€-20 2.1679€<20"
1:50006-01° 1+5000€-01 - 1.5000€-01
"3.8571E-71° " T.1726€=-59 " 1.9399E-49
. 0. R : 0«

Pl s 1. 008006 NISQ-H.

M2 = - .85

[ 4 T 1e90S6E+Q1 |
T .- 4.2232€+00
RHO " 4,5126E+00-
H T . 4e3T13E+09
A . 240317E+00
S 1.1063E+00
14 7 1.0000E+00
GAME .. ' 9.T746E-01
U - 7 3.1423E400

.8904E-36

.3s5674E-20
‘8+5000E-01
1.4560E=40
. 3;3746E-20

Je

. 3.6551E~07"

“1+5000€E- 017 -
‘1o4494E~55

©-TABLE'I.

usl = 4,00E+03 M/SEC

XHE = .15

XME = .15

NOVING SHOCK STANDING SNOCK REFLECTED SHOCK

0.

USL = $,00E+03 M/SEC:

5.0483E¢0) ° 111406 +02
* 5,6550€+00 7. T146E+00
. 8.9252E+00 1.4421E+01
5.9731E+00 8.4789E+00
2.3286E+00 2.669TE+00
1.1114E400 | 1.1354E400
1. 0000E ¢00 1.0014E+00
9.5882€6-01 - 9,2254E-01
"1.5855€400 ° 1.4322E+00
no;e FRACTIONS e mmmtaa
3.6070E-26 " 2,3780€-17
. 6.10$8E-05 2.8739E-03 .
. “4.5617€-20 '5.8928E~18
7 844954E-01 8.4734E~01
<A -1 4340E-2T ¢ -6.9792€-19
" 2.3806€<20 . ° ‘1.7259€-17
-+ .11.5000€-01 149 T8E~01
2.6376E-48. . 2.4588E~36
0. 0.

1

2

MOVING™ SHOCK STANDING SHOCK, REFLECTED SHOCK

=Continued -

p, = 10K/ m?

PL = 1.00E406° N/SQ—H,

XH2 = .85

USL = 6.00E403 W/SEC . . .
XHE = .15

E =

.MOVING SHOCK .STANDING SHOCK ..REFLECTED SHOCK

P 2.7665E+01 . 8.6402E¢01 . 1. 74296402

T . 5.5890E+00 " 7.7328€+00 9. T596E¢00

RHO . 4.9495E+00 1.1155E+01. . 1. 7613€401

H . 5,8977E+00 8.5146E¢00 1.1700€ +01

A 2.3156E¢00 . . 2.6690E¢00 , - 2.9315E¢00

s 1.1417€400 1.1501E+00 .1.1765E400

z 1.0000E+00 1.0017E+00 1.013%+00

GAME 9.5938E~01- 9,1963E~01 . 8,6841E-01_

v 3.8671E+00 1. 7116€+00- 1.5137E¢00

SPECIES  =smmmm-mmmn= WOLE FRACTIONS =mm—mommmmem
e~ _7.0607E-25 2.8422€-16 ‘1.1045€-12
H . T6.6443E-05 ' 3,3628E~03. L2.TAME-02 |
He - #.95386-20 - 2.1827E-16 " 8+9623E-13
H2 . .B.4994E=01 . B8.4689E-01:. 8.2461E-01 -
H- . 1o TO58E-28 '+ B.4649E-19 " ‘- 1.6914E-14
H2+ .1,9882E-20 - 6.6865E~-17 -2.2520€~13
HE . 1.50006-01 . ‘1.4975E-01 ‘1 <4794 E=-01
HEe  642760E-49 3.7985€-37 2.7267E-30

. o.

HE+¢+ 0.

Pl = 1.00E+04 N/SQ-M,
XH2 = .85

0.

US1 = 7.00€¢03 IISEC

‘XHE = 1%

.

MOVING SHOCK STANDING SHOCK REFLECYED SHOCK

P 3.7968E+01

T 7.0968E+00

RHO 5.3452E+00

H . 7.T063E+00

4 2.5T14E+00 .

s 1.1755E400 - .

4 1.0009E+00

GAME . 9,3088E-01 ',

] 4.5955€400

SPECIES  ~=-~-=—v—=o-
E- 1.8354E-17

H 1.7685E-03
He 1.4976E-17
. H2 . 8.4836E-01
M- 2.7945E-20
H2e 3.4762E-18
HE 1.4987€E-01
HE+ 9.,0579E-41
HE ¢+ 0.

. 1.3731E+02
9.6794E¢00
1.3982E+01
1.1632€¢01
2.9163E+00
1.1884E+00
1.0145E+00
8.6609E-01
l;75§65000

2.5250€¢02
1.1351E+01
2.1321E+01-
1.5381E¢01
3.1628E+00
1.2079€¢00
1.0434E+00
8. 4664E-01
1.5395€E+00

HDLE FRAC!IONS ——————————

l. 00665-12
2.8571E-02

8.3198E-13 - -

8.2357€-01

1.3275€-14 .
1.8792€-13 - .

1.4786€-01
1. 730$E=30
0.

'6 08165-11
"8+3136E-02
6.7693E~11
-7-73108-01

'2:4243E-12

1.55648E-11

© 1.4376E-01

2.2432€~26
0.



Pl = 1,00E404 N/SQ-Hv
XH2 =

-85 ¢ Lo XHE = <15

.

MOVING SHOCK,

\ STANDING SHOCK
8, 0198 +01

2,1031E+02

8.5551E+00 1.1276E+01
5.82T4E+00 _° - 1.T849E+01
‘9.8093E400 = 1,5379E+01
2.7586E+00 | 3.1512E+00
'1.2081E+00 : - -'1.2282E+00
"1.0069€+00 1.0450E+00
8.8341€-01 - 8.4273E-01
533513400

2.T023E-14
"1 3696E-02
t 2,3098E~ 14 ’
8 3733g~01 -
'1.25856~16"""

7.56826-11
* 8.6162E-02

6.3941E-11
 7.7030E-01
| -2.0125€-12
L o 153554€-11
< 3.1,4354€-01
1.2550E-26
0"

Pl = 1.00E+06 N/SQ-H'\

XHZ = .85i7C XHE¢= .15
) MOVING SHOCK STANDING SHOCK
Pl v BL4524E40 3.1255E402
T '9.7632E¢00 - ', 1.2670E+01
R 4606E+00 ° - " ~2.2623E¢01
1.2212e401 7 1:9753€¢01 -
22.9129E400 - ¢ 3,4026E400
'1‘24095000_ ST 102703E400
- 1,0904E +00
8.3799E~01
' 1. 7510€+00

SPECIES ~ MOLE FRACTIONS
3 2.2615E~12 1.3023E-09
H ' ° " 7 4.4813E-02 1.6586E-01
He -° © 1964 TE~12 "1.1252€-09
H2 8.0855€-01 6.9658E=-01
H- P 240658E-14" 5.63C9€-11
H2¢- LT 2.9753E-13 '2,.3340E-10
HE - - 1.4664E-01 1.3756E-01
HE+ 3.5034£-30 9.8619E-24
HE++ J. '3.4034E-85

T.t1074%8E400 |

TABLE 1. - Continued

py = 10kN/ mz_ ;

Usl = 8,00E+03 M/SEC

REFLECTED SHOCK

3.5718E+02
1.2734E+01
2.5786E +01

. 1.9683E401

T 3.409SE+00
1.2614€+00
1.0877E +00

© 8.3926€-01
* 1.5636E+00

MOLE ERACTIONS —-=—===—m--=

1.3587€-09
" 1.6131E-01
1.1659€-09
7.0079E-01
6.3943E-11

2.56T2E-10

© 1.3790E-01
1.3971€~-23
9.1138€E~85

USl = 9.00E+03 N/SEC

REFLECTED SHOCK
5.0219E+02
1.4063E +01
311726401
2.4714E+01
* 3.6834E400
1.3077€+00
1.1456€ ¢00
8.42186-01

1,6062E400 "~

1.1245€E-08

2.5416E-01
9.8407E~-09
 6.1490E-01
7.3507€-10
2.1397E-09
1.3094E-01
1.4660€-21
1.4482E-76

Pl = 1,00E¢04 N/SQ'H'
XH2 = .85

MOV ING . SMOCK . STANDING: SHOCK .

P, 8.0842E+01

T ., 1.0750€+0L
CRHO 3. . T.1722E+00

H 5. L.4906E+0L

A "7 7 3.0674E+00

S ... 1.2750E¢00

I ... 1.0485E+00

GAME - 8.3476E-01

U . 6.9475E+00

SPECIES

E- .. 3.8000E-11-
H .. .. 9.2582E-02
He | .0 [3.3809E-11"
H2 L T.6436E-01 .
H- T S04135€6-13
H2e . de.732TE-12
HE .U 1.4306E-01
ME® ', - 145359E-27
HE+#+ J.

PL = 1.00E+04, N/SQ-H,
: i

XH2 = .85

(4 9,9070£+01 ,, | |
T 1.1600E+01
RHO- - . 7.8942E+00
H 1 7 1.7885E+01
A ,342266E400 -
S 1% 3107E+00
b4 1.0819€+00 . *
GAME *° ,8,2957E-01
v R 15195000
SPECIES  ——m--=m=———o
E- 2.8553E-10
H © 1.5145€-01
He '2.5681E-10
H2 7.0991E-01
He 5,504 TE-12
nzo 324229€-11"
HE - “1:3864E~01
HE ¢+ T 7 1a1167E=25
HE ¢+ 1.9225€-92

PR '

- MOLE FRACT[ONS ———

US1.= 1.00E$04: N/ssc,“ .o
XHE = .15 .

‘<

(REFLECTED SHOCK
6.91965002 g

L ET1U5397Ee01
"2.7878€401 . ... 3l6983Ee0L.., )
2.471L6E+01 - . . .3.0651E¢01 ',
3.6726E400 . - ;| 3.9871E+00-
1,3150E400 . . -1i1.3566E400
- 1e14TTE+00 .. : :r 1.2152E400
; 8.4110€-01 . 8.4966E~01 -

"1.78526400 ',

1.6672E400 )

1<0526E~08,
2 57395-01

6.1191E-01 V5. 22405 o1 ;.
1.6.39045 10, . ¥523166E-09
.1.9073€~09, . 1122091€-08,
L 1e30T0E-01 . . 152344E-01
1.1480€-21, ",
" 6,02926-78 "539575€E- 71,%,
USL = 1.10E$04 M/SEC. o . <3
XHE = .15 S

MOV ING SHOCK. STANDING. SHOCK‘

MOLE FRACTIONS ~——sr——

-REFLECTED SHOCK

6.1410E+02° 9.2865€402
1.5244E+01 1.6784E¢01 -
3.3156€401 |, .43 2T01E+01 .,

73,0237E¢01 ° . 3.6916E+01- .
“O30963TE00 L | 1 4.3264E400

1.3620E400 . 1540826400

* 1429586400 i

;8s6069E-01 °

11 1e7573E400 77

5.6062E-08 . 2.B146E-07

. 3.5388E-01 L 4.5652E-01
5.0227€-08" 2:5676E-07
$.2266E-01 4e27T72€-01
4+3465€6-09° .248099€-08
“1.01026-08" 5.2807€E-08 .
1.2346E-01 . ‘1s1576€E-01 °
‘5.5T34E-20" T 12.6442E-18
"1.5937€-11" ~‘”2.9ozae 55 zv

}
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134~

vy oa

+85

aHDVle SHOCK

P

[ * 1.1904E+02
T 1.2370E+01
RHO",..- '8.STBTE+00
H 7.4 "2.1144E¢01
a 3:3.3916E400
S . 103481E+400
z 141218E+¢00
GAME -. . - 8.2896E-01
u 8.5594E+00

1.3853E-09
2.17126-01.
1.2585E-09",
64 4916E-01
14343566E-11
5.:116033E=10
T *51433726-01.
+3/8180E~26
1.37496-87

Pl = 1.00E¢04 N/SQ-M.
XHZ =

-85

-

<,,NDMING SHOCK

'3.5638E+00
- L.3872E+00
a.
9.3556E+00
SPECIES
E- | .- 75.0403E-09
H ., -2.8082E-01
He . 4.6203E-09
H2: 115.8469E-01
H~ ..1.4526E-10
H2e © L 5e6529E-10
HE 1.2849€-01
HE® <. 16.3433E-23
HE ¢+ 6.9611E-82

1. 005004 N/SO-H-

XHE = .15

TABLE {,

pl-IOkNIm2

US1 = 1.20E¢04 M/SEC

STANDING SHOCK REFLECTED SHOCK

* 841206E+02
1.6525E+01
3.8075E+01
3.6277E+01
4.2T786E+00
1.4107E+00

+ 1.2907€+00

8.5833E~-01
1.9300E+00

- HOLE FRACYIONS

2,2858€E-07

T 4e5041E-01
. 2.0898E-07
4.3337€-01

- 2.1075€-08
- 4.1074E-08
.l.16228-01
1.4356€E-18
1.0661E-65

XHE = .15

STANDING SHOCK
1.03856+03
1.786CE+01
4.2334E401
4+ 282BE+01
4.6232E+40)

. 1.4609E+00
1.37356400
8.7130€-01
2.7372€+00

ecce——ce——= MOUE FRACTIONS

7.9986E-07
5.43%0E-01
'T.4384E-07
-3.4689E-01
8.2038E-08
1.380€6E-07
. 1.0921E-01
'2.8047E-17
2.3718E~61

1.2094€+03
1.8264E+01
4. T796E+01
4.4059E+01
4.7063E+00
1.4616E+00
1.3855€+00
8.7533e-01
1.8714£+00

1.066B8E-06
5.5646E~01
9.9351E-07
3.3527€-01
1.1893€-07 -~
1.9218€E-07
‘1.0827E-01 -
6.1218E-17 .
4.33%E-60

US1 = 1.30E¢04 M/SEC

REFLECTED SHOCK
1.5356E+03
1.9927E+01 .
5.1963E+01
5.1937E+01
5.1430E+00
1.5167E+00
1.4830E+00
8.9505E-01
2.0153E+00

.3.759E-06
6.5138€-01
3.5709E-06
2.4746E-01
4.3875€-07
6.2691E-07
1.0115e-01
1.2114E-15
6.4501 E-56

Pl = 1.00£+04 N/SQ-M,
XHZ2 = .85 XHE = .18
NOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 1.6426E+02 1.2906E+03 1.9080E+03
T 1.3793E¢01 1.9306E+01 2.1935€+01
RHO 9.7752€E+00 4.5722€¢01 .’ 5.4854E401
H 2.8505E+01 4.9887E+01 6.0631E+01
A 3,7448E+00 5.0065E+00 5.66T6E+00
S L. 4279E+00 1.511SE+00 - 145728E+00
3 1.2183E+00 1.4621E+00 1.5857E+00.
GAME 8.3454E-01 8.8799E-01 . 9.2352E-01
u 1.0147E+01 2.1715E+00 2.2003E +00
SPECIES —==-ews—e-c- KOLE FRACTIONS —
£- 1.5422E-08 T 2.5438€-06 1.3437€-05
Y 3.5839€-01. 6.3212€6-01 7.3871E-01
de 1.4267€-08 2.4081E-06. 1.2998E-05
H2 5.1849E-01 2.6529€E~-01 1.666TE-01
M= 5.0839€-10 “2.7466E-07 1.5206E-06
H2+ 1.6630E-09 © 4.10396-07 1.9594E-06
HE " 1.2312€-01 1.0259€-01 9.4594E-02 .
HE+ 843351E-22 4.3227E-16 2.5815E-14 .
HE ¢+ 1.5745€-78 5.8961E~57 3.1088E-50

XH2 = L85 XHE = .13

MOVING SHOCK . STANDING SHOCK REFLECTED SHOCK
P 1.8934E+02 1.559TE+03 2.3240€403
T 1l.4484€+01 2.0936E+01 2.4610€+01
RHO 1.0260E+01 4. 7958E+01 5.5979€+01
H 3.2603E+01 5.7390E+01 7.0228E +01
A 3.9359E+00 . 5.4409€E+00 6+3420E+00
S 1. 4699E+00 . .L.563CE+00 1.6290€+00
4 1.2740E+00 T . 1.5534£+00 "1,6869€+00
GAME - 8.3948E-01 . 9.1025E-01 9.6883E-01
v 1.0926E+01 2.3396E+00 2.4492€+00
SPECIES mmmee—em——eoe MOLE FRACTIONS ————===eee
134 4.13556~-08 7.7875€-06 5.3935€-05
L 4.3019€-01 Te.1251€-01 8.16425€-01
He 3.8596E-08 T 4934E-06 $.2964E-05
H2 4.5208E-01 1.90926~01 9.6T16E-02
H= 1.5093€E-09 8.3169€-07 5.3214E~08
H2+ 4.20686E-09 1.1260E-06. 6.2923E-06
13 1.1774E-01 9.6560E-02 8.8919E-02
HE+ 7.6905€-21 6.2243E-15 T7.3610E-13
HE¢ ¢ 3.5916E-75 l.2386E-52 T«5260E~45

- Continued

PL = 1.00E¢04 N/SQ-M,

USL = 1.50E¢04 N/SEC

USL = 1.40E+04 M/SEC. = - ..



TABLE |. -Continued

P 10 kN/ m2

PL = 1.00E+04 N/SU-Ms  USL = 1.60E+04 M/SEC PL = 1.00E¢04 N/SQ-M, US1 = 1.80E+04 M/SEC

XH2 = .85 XME = .15 XH2 = .85 XHE = .15
MOVING SHOCK STANDING SKOCK REFLECTED SHOCK MOVING SMOCK  STANDING SHOCK REFLECTED SHOCK
P ' 2.1622E02 1.8433E+03 2.8001E+03 P 2.7479E+02 2.3914E¢03 3.8929€+03
T © 1. 5186E+0l -°  2.2916Es01 2.8788E +01 T - 1.6689E+01 2,9072E01 4.2404E+01 .
RHD "1.0671E+OL 4.8927€+01 5.4848E +01 RHO 1.1229€+01 4.6027E+01 4.9623E+01 -
W 30 6984E+ 01 6. 53796401 8- 1194E+01 H 4.6581E+01 8.2430E¢01 1.0697E+02 -
A 4e1395E400 5. 9586400 7-2898F 400 A © 4.5953E+00 7.3947E+00 8.9871€ +00
s 1.5131E+00 1.6136E400 1.6852E¢00 s ¢ l.6023E+00 1.7081€+00 1.7938E +00
1 -7 1.3343E+00 1 6640E+00 1.7734E+00 z 1.4663E+00 1.7872E+00 1. 8500€ +00
GAME 8. 4568E-01 9n4240E-01 10609 +00 GAME 8.6289E-01 1.0524E+00 1.0296E+00
U 117058401 . 2.5548E400 2.8257E+00 v 1.32358401 3.2312E400 3.8634E400
SPECIES « ——---=-————- MOLE FRACTIONS ======o=c=ce SPECIES  ====m—-———e- MOLE FRACTIONS =—m—-ccomaaa
. 1.0195E-07 2.4743E-05 " 2.9007E~04 E- 5,4064E-07 3.4897E-04 7.5977€-03
Ho 5.0106€6-01 - 7 8341E-01 8.713LE-01 H 6.3605E~01 8.7984E-01 . 8.9596E=01
R ! 9.5978E=08 2.4150E-05 ' 2.8769E-04 he 3.1185¢-07. 3.4660E-04 - 7.5526E-03
He "3.8652E-61 1.2530E-01 4.3482E-02 Hz 2.6165€-01 . 3.5489€-02 1.3335€-03
e % 00B9E-09 24294506 21011 E-05 H- 2.2804E-08 2.1057€-05 2.1585E-06
n2+  9.9813E-09 © . 3,0231E-06 2.3390E-05 H2e 4<5596E-08 2.3425E-05 2.6060€-04
HE - 2 . 7 1.12626-01 '9,1239E-02 ‘8.4585E-02 HE 1.02306-01 8.39326-02 8.1081€-02
HE+ ", 5.96386-20 . 1.0008E-13 '4.3364€-11 . HE+ 2.8672E-18 3.9514E-11 1.21 12€-07
HE+e | 1.5936E-71 - 4.4543E-48 2.0212€-38" HE++ 3.4105€~65 6.7720€-38. T.1613€-26 - ° ~
Pl = 1.00E¢04 N/Sq-Me USL = 1.70E+04 M/SEC Pl = 1.00E+04 N/SQ-M, USl = 1.90E+04 M/SEC.
XH2 = .85 . XHE = <15 XH2 = .85 XHE = .15 .
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING -SHOCK REFLECTED SHOCK
p 2.44T0E+02 " 2.1241E¢03 3.3333E£+403 P .2.0641E+02 2.6332E+03 4.4286E¢03
T 1.5914E+01 2.5495E¢01 3.5235€+01 T 1.7545€+01 3.3738E+01 4.8346E 401"
RHO 1.0995E+01 4.8279E+01 5.1873E +01 RHO 1.1364E¢01 4.2820E+01 4. 8879 +01
Hon 4.1643E+01 ‘7.3740E401 9.3664E+01 H 5.1796€+01 9.1383€+401 1,201 26402
A ;. %.3580€+00 6.6020E+00 8.3331E+00 A 4.8580E+00 8.1649E€+00 9.2902€ ¢00
S . '1.5573E+00 1.6624E+00 1.7380E+00 S 1.6477E+00 1. 76496E+00 1.8222E400 .
z .'1.3986E+00 1.7257E+00 1.8237E400 4 1.5368E+00 1.8227E+00 1.8741€400
GAME 8.5334€-01 9.9068E-01 1.0806E +00 GAME 8.7530E-01 1.0841E+00 9.73226-01
u 1.2474E+01 2.8486E400 3.3445E400 v 1.3987E+01 3.7048E400 £.2293E400° -
SPECIES . ====-sceceee= . MOLE FRACTIONS ===-weeeeme= SPECIES  ===<=====<-- MOLE FRACTIONS =—=—r -
E- 2.3877€-07 . 8.6633E-05 1.8460€E-03 E- 1.2289€-06 1.4126E-03 1,7803€-02
oot - 5.6996E-01 ' 8.4076E-01 8.9772E-01 H 6.9858E-01 8.9842E-01 8.7913E-01
He 2.2677€-017. 8.5484E-05 1.8361E-03 He 1.1871€<06 1.40€2E-03 1.7683E-02
H2. - . 3.2279€-01, 7.21326-02 1.61726-02 H2 2.0381E-01 1.6332E-02 4.4778E-03
H- 9.8443E-09 © . - 7.0875€~06 "8.2245€-05 H- 5.1418€-08 5.7331€-05 3.7307€-04
Hze . 201844E-08 Be2362E-06 .9.2125€-05 H2+ 9.3124E-08 . 6.3952E-05 4.9 T2E-04 |
hE 1.0725E-01 8.6923E-02 8.2250E-02 HE 9.7607E-02 8.2296£-02 8.0040£-02
HE+ 4.3783E-19 2.0497€-12 3.8964£-09 HE+ 2.0240E-17 1.7484E-09 9+8456€-07
HE++. 2,3589£-68 3.0825€-43 2.8554€-31 HE+e 3.6215E-62 1.3963E-32 1.33956-22 °
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Pl = 1.00E¢04 N/SU-M,.
XH2 = 85" "

 MOVING. SHOCK,

2375, 71+1538E-07.,
23, 1.8998E- o1.

. 2.8877E-08 . .
L 3.33566-28 ;

Pl = 1.00E+04 N/SQ-My
5"

XH2 = .8

r:2 ;5:MOVING, SHOCK

P oalTasiee02. . L 3
T L.9T740Ee0L . . 4.
1.1276€401 0 3.
:164:3045E+01 | 1.
.5+5164E+00 9

~1_7aaasooa

K

.oh

SPECIES...

A-2792E-06. o
7’8.0904E-0]

136%

1.

HE = L15

'3947E+02 . 1 2.8516E+03"
asslsoog.,;,. 3.8845€401 .
«1389E+0L . 3.9838E+01 .
- 5.7286E+0L - e 00635002 L
5. 151¢Esoo '8.6982E400 -
6 "1.7871€+00
~1.8427E+00°
. 1.0570E+00

%+ 2044E400.

- MOLE. FRACTIGNS

.. 2.87T6E-06 . 4.51726-03 . - ;
7.5665E-0L 9.0059E-01
2.8030E-06 %.49736-03

«5009€-01 »-  8.3265E-03

1.2539€-04 -

L.4524E-04
«1402€-02

USl = 2.10E+04
XHE. =

15"

STANDING SHOCK

«0592E+03
3705500f»
7T63CE+01 -

‘1033E402 .

.0518E+00
8219E+00

. B601€+00 .

«0079E+09

Ty==—=—=-~— MOLE.FRACTIONS.

1,06 76E~02.
. 8.9260E-01 .
1.0626€6-02 .. . ..

4.9725€6-03

- 24156 7€-04
2.6564E-04

8.0640E-02

} 2.3041E-07.
:5.80156-25

61926400, ..

JUSL = 2.Q0E+04 M/SEC

STANDING SHOCK BEFLECTED SHOCK

-TABLE-1.. - Continued
- 2
Py 10kN/m".
Pl = 1.00E+04 N/SQ-M, US1 = z.zosoo¢;n/sec : i<
. XH2 = .85 . XHE = .15 . W
<, MOVING SHOCK STANDING-SHOCK -REFLECTED SHOCK
4.9282E403 | P . 4.0911E402 . | .3.2408E403°.. ' 5.6979E+03:
.,5:3211€+01 | T. . .7, 241346E¢01. ... .4.800TE+01 - . 63072TE+OL"
... A.8TLTE+OL RHD . -, . 1.0986E+401 .  3,5905E¢01 .. 4.T7839E+01:
1.33286402 -, H. 6.9066E+01 ve 1e2049E402 - 5, 1,59546402 -
- 9+ T301E400 . A, -5.9T85E+00 .. 9¢3382E+00° +1.03326¢01
o 1eB5T4E+00 S . 1,7822E+00 1.8555E400. - - 1.9241E+00
2+ 1.9011E+00 .5 1.7446E+00;, - - 1.8802E+00 14961 3E +00
.., 9+3590E-01. | GAME 9.5979E-0L" . 9.6610E~01 . .8 9622E~01..
" 4.4930€+00 1} . 1.6142E+01 - 4.9252E+00" : 4.8075E400 .
------- -—— SPECIES ..t——==~-=—=r~ MOLE FRACFIONS =—w—c-emeiea
.. 3.0801E-02.- E=. ..2.1409E-05 ~1.9809€-02 - 5.9865E-02-
;. B.552BE=-01 H ,+8.5853E-01 8.T663E-01 .. . 8.0044E-01"
. 3.0577E-02.. He ,:2.1170E-05 .  1.9711€-02 - -5+9399€-02. -
.. 3.1818E-03.. H2 . 6.0666E-02 - 3.3569E-03 -, - . ,1.9323E-03.
T 5.1831E-04 . H= ,"606670E~07 . - :.3.0965E-04-. . T.2226€=04-".
A“7 3885E-04- H2+ 9.0570E-07 : .-,. 4.0669E-04 1.1676E-03
7.8898€-02;,.. HE .- .. . 8.5980€-02 ., - . 7.9779E-02-- T.6457E-02 -
3.8689E-06;. HE+ 1.9209E-14 ;< .'v1.0309€-06 2.1197€-05 -
1.8575E-20 . HE#+ U 2.146TE-51 22.7 1.2445E=22 ... 8.3862E-18 "
M/SEC PL = 1.00E+04 N/Su-n. USL = 2.30E+04 M/SEC
e o XH2 = .85 XHE = .15
REFLECTED SHOCK MOVING SHOCK STANDING SHOCK, REFLECTED SHOCK
i, 5e3629E403 .. ¥ . 4,4486E+02 ,3.3639E+03 - 5.8760E+03
. 5.7253€¢01 - T  243655E+0L- '5.1707€+01" ,;., .6.3701E+01
o\ - %9 8526E+01,. RHO . 1.0469E+01 .3.4175E¢01 - » 446269E 401 -
5~ le4638E+02 . H _. T.5332E+01 1.3097E+02 1.7257€+02
T~ 1.0060€+01 ,, [ _6.6022E+00. . '9.5011E+00- 1.0603E 401
1. 8908E+00 - s L. "1.8239€+00,, . - 1.8891E+00, .1.9581E400 :
1.93023E+00 . . 1. 79645000 - 1.9036E+00 +149936E+00
9,121 6E~D1 . GAME 1.0258E400 " .. 9.3649E-01 8.8527E-01 -
‘ 00 - u 1.6793E+01 - 5.1293E¢00 ... _ -449080E+00 _.
e SPECIES . =—=w===—=~c== MOLE FRACTIONS =-om=cee——ee
. .4.5019€-02. . €= - 7.9020€-05. ..  3.1152E-02 7.4854E-02 .
8.2855€-01 HO -8.8642E-01 8.5568E-01 7.7192E-01 -.
4.46T56-02 < He 7,8581E-05 - 3.0995E-02 7.4316€-02
2.4400€-03 . w2 . 2.9921E-02 2.4392€~03 1.56467€-03
. 6.3604E-04 .. h- 1.8813E-06 _ 3.9135€~04 - 7.7291E~04
..9+6980E~04 H2¢- 2.32056-06 5.4543E-04 1.3137€-03
.. . TeT69TE-02 - HEL '8.3501E-02 7.8794E=-02 7.5203E-02
i ;1.0159E-05... HE+ 4.6878E~13 3.09878-06 . 3.7834E-05
(6.0027E-19 HE$+ 4.8356E-46 6.3557E-21 6.5993E-17 .




TABLE I, -Continued- -

2 . S .
Py " 10 kN/ m : ’ : ’
" Pl = 1.00€404" NISQ My USL = 2.40E¢04 M/SEC : Pl = 1.00E+04 N/SQ-N' USL = 2.60E+04 M/SEC
XH2 = .85 XHE = L15 . XH2 = .85 XHE = 15,
MOVING ° SHOCK SYANDING SHOCK REFLECYED SNOCK . T MOVING SHOCK STANDENG SHOCK REFLECTED SHOCK
P 4. BOTOE+02 3,4171E+03° 5.8896E +03 - P 5.5508E+02 - 3,5345E¢03 5.9067E¢03
Yy . . 2.6944E+01 - 5.4879E+01 6.6250E+01 T 3.4935E+01 . 6.0318E+0!L 7.053*001'
RHO ~  9.7635E+J0 3.2262E+01 4.3859E+01 . RHO 8.5T7SE+0D . 249454Ee01 . 3.$772E+01
H . 8.1829€E+01 P l.#168E+02 1.8535€+02 H N 9.5562E¢01 - + . 1le640Q8E+Q2 . 2.114T€¢02
A ‘Te3273E+00 9..8507€¢J0 1.0856E +01 A v 8.,2678E+00 - 1e0344€e01 . 1e1354E401L
S 1.8623E+¢00 - " 1.9232€400 "1.9929E+00 S 1.9272E+00 1.9890E+00 2.0604€ ¢00
4 1.82756+00 - -'1.9300€+00 2.0269E+00 z . 1.8524E+00 . 1.9894E¢00 . 2.0966E+00
GAME 1.0904E+00 - " 9.1616E-01 - 8.7768E-01" GAME 1.3563E£+00 8.9162€-01 - -8.06806E-01
v 1.7394E+0)- T 5.2495E¢00 - -4.STT0E+00 v 1. 8544E¢01 © 5.3864E000 - 5.0894E +00°
SPECIES —wmemee=—an— ‘MOLE FRACTIUNS ~——v-—=c—ee= - SPECIES ~—e—emmee—~ MOLE FRACTIONS —=——==e—me—=.
E-=. . .7 3,5039E-04"" . 4,3960E-02 - 8.9928€-02 €=’ 4.2119€-03- - . 7,21C2€-02 1.1993E<01
H - - 2,0455E-01 T 843161€E~01 " T7.4338E-01 H R 9.0765E-01 . 7.7819€-01 6.8634€-01
He - 3.4957E-04 .  4.3740E-02 | 8.9256E-02 e - 4.20796~03 7.1750€-02 . 1.1908E=01
H2 - 1.2659<02 - ‘1.8462E-03 - 1.2395E-03 H2 .+ . 28862E~03 . lelb23€-03 . B841999€-06-
H=' . 0 8,T193E=06 - 14.,53C9E-04 T.9057€-04 - - 3.2507€-05 " 5.3582E-04 . 7.8539€6~04"""
H2e -~ -~ '6:5403E-06""" . " - 626562E~04 . 1.4025E-03 ‘H2e. . 3.6501E-05 . T B46275E-04 | . 1.5034£-0)
© HE - 8,2080€-02 : - ' T.7713€E-02 . T+3943E-02 HE 3.0977E-02 T.5374E-02 . Te«1415€-02
HEe+ - .- 1e7965E-11 Te1625E-06 . 6+0531E-05 NEe 7.8411E-09 2,4737E-05 1.3075€-04
HE++ 2.5963E-40 - - ' 1.264€8E~19 3.00T12€-306 HE ¢+ . 8.8651E-31 - 140201E-17 . Se1413€-15
PL = 1,00E¢0¢ NISQ-Hv uUsl = 2. 505066 "M/SEC Pl = l 005004 N/SU-N. US1l & 2.710E+04 M/SEC
XH2 = .85 TXHE = L15 : "XH2 = .85 + XHE =. ,1%. ’
MOVING SHUCK STANDING SHOCK REFLECTED SHOCK e MOVING SNDCK STAND ING SHDCK REFLEC'ED SHOCK
P 5.1701E¢02 3.4478E+03 5:05626¢03 - P 5.9561E¢02 3.65775003 6.0814E¢03.
T . " 3,0897€E+01 7 5.7690E+01} 6., 8530E+01 T 3.8645E+01 2890E+01 - N Te3231E¢01-
RHO 9.0829€£+00 3.0510E+01 4.146TEOL RHO B8.2675E+00 2-900\!001 © 3.8922£¢01
H 8.8557E+01 1.5255E¢02 1.9807E+02 H 1.0287E¢02 1.7631€+02 2.2582E+402
A "7.9034E+00 - 1.009¢E+0L - 1.10995+01 A 8.5152E¢00 1.0601E+01 . 1.1623E+01
S - 1.8965E+00 1.,9571E400 " 2.0270E+00 S 1.9555E+00 © 2.0195€+00 240926E+00
Z T le8423E+00 -1.9588E¢+00 2.0608E+00 1 1.8642€¢00 2.0219€400 2.1336E+00
GAME 1.0974E+00 ~ ° 9.0190E-01 8.7230E~01 GAME 1.0065E+00 8. 838 3E-01 8.6468E-01
Y] 1.7960E+01 - 5.3407€+00 : 5.0297E+00 v 1.9163E+01 - 5.454CE+00 $.1591E ¢00
SPECIES . =e==cocamcaa NDLE FRACTIONS ===== -——————- SPECIES  ==—=—m—we—— . NOLE FRACTIUNS ———————
E- -#0135 03 Se TT64E- 02 T 1.06475€E-01 [ 34 - 9 55435-03 - Be6935E-02 - . ¢ 1.3%51%E-01
H- - 9.1018E-0) 8.0547E-01 . -T.1522E~-01 LA 8.9874E~01 . T+4988E-01 6.37T34E-01
e 1.3996E-03 - ' 5.7481€E-02 - 1.0400€-01 He - F.4454E-03 | 8.6506€-02 | 1.3419€-01
H2 5.5641E-03 - 1.4357E~03 © 1.0030€E-03 H2 .. + 1eT763E-03 9.6153E-04 . . . 6.7963E-04
W= 1.5311€E-05 4.9811E-04 7.8993€E-04 W 5.5603E~05 T 5.6962E-04 7.018%E-04
H2e © 1.7009E-05 ' T.6T22E-04 1.455%E~03 H2+. 6.4490E~05 . . 9.5TT4E~04 1.5540E-03
HE 8.1420€-02 . T.6562E-02 T«2697€E-02 HE 8.,0464E-02 -, T.4147E-02 . 7.0118E-02
HE ¢ . 5.33642E-10 1.,4027€~-05 9.0098E-05 HE* 5.6789E~08 - 4.0903E-0% 1.8632€-04

HE+e 5.5535E-35. 1.3522€~18 ' 1.3864E-15 HEe+e 1.11806=27. . 6.1944E-17 . 1.8122€~14"
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XH2

HO

NOD I DN

'GAME

SPEC
E=-
H
He
"z
H=
Hze
HE
HE+
HE ¢+

Pl
XH2

SPEC

e
H
He
H2

PR

Pl = 1,00E¢04 N/SQ-M,

= .89

MOVING SHOCK
6. 380 76E402
4.1921E+01
8.1067€+00
1.1049E+02
8.T7290E+00
1.9820€+00
1.8796E+00
9.6703E-01
1.9820E+01

1ES

8.8467€E-01
1.T067E-02
1.2383€-03

8.1472E-05,

9.8292E-05
7.9806€E~-02
2.4397€-07
2.1416E-25

= 1,00E¢04 N/SQ—M,

= .85

1.7064E-02

 TABLE I, - Continued

p, = 10kV/ m?

US1l = 2.80E+04 M/SEC

XHE = .15

'3.9074E+03
6.5468E401
2.9025E+01
1.8932E+02
1.0870€401

*2.0492E400
2.0563E+00
8.7771E-01
5.5297E+00

1.0218€-01
7.2074E-01
1.0167€-01
8.0862E-04

6.0022E-04.

1.0536€-03
T.2882E-02
6.4721E-05
3.2478E-16

=m==e=— KOLE FRACTIONS ~=-=-

STANDING SHOCK REFLECTED SHOCK

6.3708E+03
7.5750E+01
3.8721E+01
2.4118E+02
1.1909€+01
2.1239E+00
2.1720E+00
8.6193E-01
5.2398E¢00

e

1.5043€-01
6.2822€-01
1.4934€-01
5.6809E-04
T.7738€-04
1.6081€-03
6.8798€-02
2.6243E-04
6.1922e-14

US1 = 2.90E+04 M/SEC

XHE = 15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

60 8441E+02
4. 4810E+01
840456E+00
1,1843E+02
80 9394E+00
2.0075E+00
1.8984E+00
9.3942E-01
2.0506E¢01

1ES  ~mmmmmm—meee

2.6568E-02
B.6671E-01
2.6536E~02
9.3663E-04
1.0770E-04
1.3528E-04
7.9013E-02
7.3818E-07
l.1619€-23

4.1834E+02
6.8049E401
2.9384E+01
2.0309E+02
1.1148E¢01
2.0782E+00
2.0921€+00
8.7286€E-01
5.6089E+00

6.75226+403
7.8381€+01
3.8952€401
2.5T49E+02
1.2208E+01
2.1546E+00
242116E+00
8.597TE-01
5.3278E +00

MOLE FRACTIONS ~———=—o—=oe-

1.1757€-01
6.9131€~01
1.1696E~01
6.8762E-04
6.2631E-04
1.1473€-03
- 1.1598€E-02
- 9.8605€~05
1.49¢8E~15

1.6563E-01
5.9926E-01
1.6438€-01
4.T6LLE~-04
7.6969E-04
1.6572€-03
6.7459€-02
3.6530E-04
2.0436E-13

XH2 =

HO

NAP I D=

GAME

SPECIES

E_

M
He
H2
H=
H2+
HE
“Ee+

E¢+

Pl = 1.00E+04 N/SQ-M,
8s

XH2 =

HO

~NAD IO NY

GAME

SPECIES

E~ -
K-

He

H2

H-

H2+
HE - .
HEe
HE®+

Pl = 1.00E404 N/SQ-M,
85

1.3240E402 _
4. T391E+01
8.0485€+00
L. 2667€E+02
9.1520€+00
2.0322E+00
1.9201E+00
9.2046€~01
2.1214€401

————iwee—aee ROLE FRACTIONS

3.7445€-02
B8.4598E-01
3.7402E-02
T.4665E-04
1.3293E-04
1.73586-04°"
7.8118£~02
1.7686E~-06
2.7396E-22

8.3481E+02 542601E+02
5.1908E+01 T.5846E+01
8.1625E+00 3.14239€+01
1.4404E+02 2.4840E¢02
9.5821E+00 1.2020€+01
2.0806E+00 2.1636E+00
1.9703E+00 2.2060€400
8.9775€-01 8.6360E-01
2.2673€+01 S.B8771E+00
—wv—eree——= MOLE FRACTlONS
6.18165-02 l.b!lIE—Ol
7+9937€E-01- -6.0418€-01
"6.17386-02 “1.6216E-01
5.2006E-04 . 4e3164E-04
1.7788E-0~ 6.6673E-04
2.4968E-04 1.3828€-03
T.6125€-02 6. T704€-02
6.5903E-06 - 2.9385E~04
3.2393€-20 8.0417€-~16

US1l = 3.00E¢04 N/SEC

XHE = .15

4. 5081E+03
1.0643E401
2.9971E+01
2.1758E+02
1.1433E401
2.1069E+00
2.1292E400
8.6899E~01
5.6815E400

1.3296€-01
6.6169E-01
1.32236-01
5.8824E-04
6.4685E-04
1.2359€-03
7:03036-02
1.4564E<04
6.2002E-15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

T.20926403
8.1126E401
3.9454E +01
2. 475 #02
1.2522E+01
2.1853€+00
2.2523E+00
8.58206~01
$.4303E+00

1.80T2E~01
5.7054E~-01
1.7928€~01
3.9820E-04
T.3693E-04
1.6968E-03
6.60ME~02
5.0333E~04
6.5304E-13

usi = 3.égsoo4 N/SEC

XHE = .1

MOVING SHOCK STANDING SKOCK REFLECTED SHOCK

842985€+03
8.6923E+01
4.0064E¢01
3.11726 402
1.3191€+01
2.260061E4+00
2.3363E¢00
8.5677E-01
S.6551E+00

—

2.1015€-01
S.1471E-01
2.082- -01
2.73982~04
T.1375E-04
1.7306€-03
6.3278E-02
9.2569E-04
6.,0105€6~12



TABLE I. - Continued S )

py = 10 KN/ m?

Pl = 1,00E+04 N/SQ-M, USY1 = 2.40E¢04 M/SEC Pl = 1.00E+Q&4 N/SQ-M, Usl = 3.80E*04 M/SEC
XH2 = .85 - . - XHE = .15 XH2 = .85 XHE = " .15
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

[ 9,4515E402 6.1356E+403 ¢ 9.5817€E+03 P 1.1880€+03 8.1679E+03 1.2645E+04
L R 5.5863E+01 .. B.1157E+01 9.3197E+01 T . 6.,2887E+01 9.2424E+01 1.0774E+02
RHO, - 8.3467E+00 3.3080E¢01 442429E+01 RHO . 8. T693E+00 3.6070E¢01 4.5078E401
H 1.6259E+02 2.8159€+02 3.5186E+02 H 3 2.0312E+02 3.5%43€EE+02 4.4176E402
A +140014E+01 1.2635E+01 1.3917€+01 A vF 1.0886E+01 1.3968E¢01 1.5593E+01,
S . . 2e1284E+00 2.2202€+00 2.3070E+00 s 2.2238E+00 2.3330€+00 2.4291E+00
1 . .,.:2.0270€E¢00 2.2854E400-. . 244231E+00 ‘2 . 2e1542E+00 2.4501E+Q0 2.6037E+00
GAME. - B.8562E-01 8.6076E~-01~. . - 8.5762E-01 GAME | B8.7472E-01 8.6165€-01 B.66T74E-01
v ., Y. 2.4164E+0L 6.0865E+00 -~  5.9153E+00 u - 247T181E+01 6.6121E+00 6.5820€ +00
SPECIES ~o=———=e———— MOLE FRACTIONS ==w==-e=e=—- SPECIES  ~=~-=co==a- -— MOLE FRACTJONS ————=—=ea—-

E~ 8.8035E~-02 1.9232€-01 2.3840E-01 E- 1.4189€E-01 2.4654E~01 2.9095€-01
H -, ..« T.4913E-01 5.4865€6-01 . 4.6146E-01 H 6.4591E-01 4.4606E-01 3.6406E-01
He ... . d.T911E~-02 1.9095E~01 .- ° .2.3572€E-01 He 1.4164€E-01 . 2.43S8E-01 2.8542€-01
H2 T 34.8659E~04 . - .3.1287€E-04 . . 1.8162E-04 H2 2.2985E-04 “1.5081E-04 6.8079E-05 -
H- . . 241393E-04 6.5837E-04 - - .  6.4882E-04 H~ . - 2.5802E-04 .5.7016E-04 4.8821E-04
H2+ .+ 3.2066E-04 . la%776€E-03 N 1.6919E-03 H2+ 4.3520E-04 1.4756E-03 1.4031E~03
HE- .743983E-02, -+ 6.5083E~02 . 6.0262E8-02 - HE 6.9557E-02 5.9563€-02 5.2990E~-02
HE+ . 1.7463E-05 5.501SE-0% ' 'le6%15E=-03 HE+ 7.2923E-05 1.6601€-03 ° 4.6192€-03
HE++ . 1.1288E-18 7.96S3€E-13 © 4.9384E-11. HE++ 2.0966E-16 4.5949E~-11 2.60T1E-09

Pl = 1,00E+04 N/SQ-M, USLl = 3.60E+04 M/SEC . Pl = 1.00E+04 N/SQ~M, US1l = 4.00E+04 M/SEC

XH2 = o,B85.. - ’ XHE = .15 . - . ) XH2 = .85 . AHE = L15

MOVING SHOCK S$TANDING SHOCK REFLECTED SHOCK MOVING SHOCK 'STANDING SHOCK REFLECTED SHOCK

P 1. 0630E+03 7.1021E+03 ) 1.1033E+04 4 1.3200€+03 9.2989E+03 1.4396E+04
T .-+, 5.9479€+01 © 7 Be6663E+0L 1.0010E+02 T : 6.6175E+01 9.8576E+01 le1629E¢02
RHO 8.5565E+00 3.4616E401 - 4.3861E+01 " RHO 8.9729E+00 3.7223€E+01 4.5927E+01
H .- ..1.8228E¢02 3.1688E+02 . . 3459512E+02 H 2.2508E+02 3.9382E+02 4.9141E+02 v
A < le0448E+0]1 1.3285€+01 1.47156+01 A 1.1331E+01 1.4TOLE+0L 1.6579€+01 “
S t - 241760E400 2.27T1E+00 © - 2.3684E+00 S 2.2718E+00 2.3891€+00 2.4891E+00
z :-2.088TE+0Q0 2.3615€E+00 2.5128€+00 1 2.2231€+00 2.5343E+00 2.6954E+00
GAME. . 8.7870€-01 2 846019E-01- 8.6082E-01 GAME - 8.7267€E-01 8.6516€-01 8.7693E~01
") . .= 2«5669E+01 6.3556E+00. © 6e2162E¢00 u 2.8694E+01 T 6.9267E+00 6.5783E+00
SPECIES ——cvecoce—e- MOLE FRACTIONS —==-===—=n—- SPECIES ————————— MOLE FRACTIONS —————e—ee—a
E- . 1.1495E-01 - 2.2030€-01 2.6550€E-01 €= 1.6849E-01 2.T149€-01 . 3.1488E-01
. 6.9755€-01 4.9556E-01 4.1088E-01 H. . 5.9496E-~01 3.99456-01 | . 3.2087€-01
He © .1.1677E-01 2.1B44E-0) . 2.6167E-01 He 1.6815€-01 2.5789E-01 3.069E-01
H2 e 2.962 3E~04. 2,2039E-04 1.1419€-04 H2 1.7872E-04 9.8791€-05 3.8241€~-05
K- - 2.4060E-04 6.2325E-04 .5.6937E-04 H-= 2.6668E~04 5.0463E~-04 4.1469E-08
H2e 3.8322E-04 1.5073€-03 1.5TTNE-023 H2+ 4.7511E-0% 1.2826£-03 1.1902€-03
HE 7.17788-02 6.2382E~-02 © 5.6874E-02 HE 647344E-02 5.6467E-02 " 4.8510€-02
HE+ 3.7982€-05 9. T158E-04 2.8176E-03 HE+ 1.2879€E-04. - +° 2.72208~-03 . T«1405E-03

HEee 1.9292E-17 6.5302E~12 3.7506E~10 HE++ " 1.6801€~15 2.9222¢~10 1.6648E-08
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[V 'y Lo
Pl = 1.00E+04 N/SQ—M,

XH2 = .85
- <% MOVING SHMOCK -

P - 1.4589E403

T . 6.9406E401°

RHO ' 9.1598£400 -

H ' 2 4BLTESO2 -

A . 1.1786E+0L

s 112432026400 -
T 0 77 242949E400
GAME - "+ 8.7206E-0L' -
'} 3.0206E+01
SPECIES
E- °  F.9449E-0L~ °
H - 544519E~01
He 1.9404E-01
H2 1,382 8E-04
He ~ T 2.6725€E-04
H2+ " . 5.0205€~04
HE ¢ ' 6.5149E-02 -
HE+ s 2e1463E-04
HE++ 1.0859E-14

Pl = 1.00E+04 N/SQ-Hv'

XH2.= .85

. e
©© MOVING SHOCK
1.6045E+03
T+2605E+01
9.3309€+00

HO

“ 1.2250€+01

- 2.3683E400

: 2.3684E¢00
GAME  /

1} 3.1712E401

SPECIES

T 4. 9T739E-01
- 2.1890E-01
" 1,062 3E-04
2.6086E-04

6.2993E-02

5.9324E-14

140°

P
T

R : -

H S~ - "2.7239E+02
P

s

z

‘8.1267€-01

el

2%1950E- 01'

5.1588E-04

‘3.4198E-04

TABLE I,

US1 = 4,20E+04 M/SEC' - -

XHE = .15

SVANDING SFOCK REFLECYED SHOCK"

1.0489E+04
-1.0519E+02

3.8073E¢0)

4.3515E+02
1.5489E+01
' 2.44465E400

© 24618GE+00 -
= 8., T084E-01

7.2811£+0C

—---—-‘---*.HOLE FRACTIONS

2.9489€- Ol
3.5628€6-01
2.8980E-01

© "6+.2008E-05"

. 4.3636E-04
+~71.2436E~03
5.2992E-02

. 4.2850€-03
1. 6905€6-09

XHE = 15

1.6293E+04
1.2625€+02

© 4.6254E401

- '5.4475E402 -
" 1.7754E¢01

~2+5494E 400

2.T901E+00

© 8.9478E-01

T.4564E+00

3.3792E~01

t . 248001E-01-'
- 3.2698E-01

1.9799€-05
3.5313E-04.

T -9.5629E-04 - '

4.341T7€E-02
1.0344E~02
1.0163£-07

USL = 4.40E+04 M/SEC

STANDING SHOCK REFLECTED SHOCK

1.1729€E+04
© 1.1242E402 -

3.8587E+01
4.T7841E+02

1.6351E+01 -

-2 2.4993E400
* 2.7039E+00
8.7955E~-01
7.6772€400

o .

-------- -— HOLE FRACTIONS -

“3.1690E-01
= 3.1637E-01

© 3.0976E~01"

3.7141E-05
3,72256-04
- 1.0749E-03
" 4.9036E-02
6.4605€-03
9.0279E-09

‘Lo 8354E+04

1.3815€+02

- 4a6009E+01

6.0233E+02
1.9194E+01

© 2.6091E+00

2. 88TSE+00 -

- 9.2349E-01

8.0494E +00

3.60055-01

-244122E-01

3.4574E-01
9.3427E-06
3.0616€E-04

- T«2548E-04 "
* 3.8063E-02
1.3884E-02 -

5.9805E-07

- Contl nued

p, = 10 KN/ m?

Pl = 1.00E+04 NISQ-H'
XH2 =

]

CONLANDPIDoD

>
x .
m

e S

-85

s

HE = .15

BERTE ]

usx - 4.60Ee04 WISEC:. . t-

’ HDVING SHOCK STANDING ShDCK REFLECYEO SHOCK

" '2.4456E+00
" 84T44TE-O1

2.9TT2E¢02.+ -
" 21,2740E¢01

1.7567E+03
7.5896E+01
9.4641E+00

< 244177E+00 - -

SPECIES

€--

He
H2-
H-

H2e

HE
HEe+ "
HE++

3.3211E+01

2.641#5-01
4.5034E-01"

- 2.4334E-01

7.9869E-05
2.4775E-04
5,1575E-04""

6.0801E-02" ~

503344E-04
2.9816E~13

Ry

Pl = 1. 00E+04 N/SQ‘H-

XH2 =

SPECIES

E_

H-

He ¢
H2 - -
He
H2 ¢+
HE
HE+
HE++

- HOVING

«85

.-

SHOCK®

-1.9153€+03

"~7 9246E¢01
9.5753c¢00. - -

3.2417E+02

T F1e3248E401:.

"24466TE400-
“+'2.5240E+00
‘: 8. TT43E~01 " -

3.4702E+01

2.6761E-01

4.0564E-01 .

2,6653€-01 -

5.9095E-05 ~ -

2.2984E-06

5.0310E-04 " -

- 5.8616E~02"

8.1203E-04"
1.3657€E-12

712 2965€+04

"1.2037E+02

- 3.8613E+01
5.2325E402

L 1IT3LTEe01

2:5537€400 - -

8.1634E+00

ST e o

3, 37126-01-

= 2w T929E-01

’ .2.7895E400 - - -
0 849315E-01 -+ .

3.2799e-01" "

2.1117€-05
* 3.1602E-04
© "B39127€-04

" 9.1576E-03"
4.4467€-08

T4o4615E-02°"

240556E+04
1.5266€E402 -

' 445078E+01
‘646496 ¢02

2.0951E+01 -
2. 66T6E+00

“249870E+00 -
T 9.6259E-01

8.8004E+00

3.6116E-01
2.0422€-01

- ~346361E~-01. -
7. I 9THIE~06 - -

2.7107E-04 - -
S.1735E-04"
-3.2916€-02--
1.7299E-02
3.429%E-06

USL.= 4.80E¢04 M/SEC-.

XHE = .15

STANDING SHOCK REFtECTED SHOCK

1.4227E+04. .

YB.BBSIEOOI
5.6985€E¢02
7 1.8405€+01
< 246057E400
- ~248731E+00
9.1313E-01
8.6756E+00

MOLE FRACTIONS
3.756828-01
* 2.4578E-01
3.4419€-01
1.155%E~05
- 247T179E-04
7.1584E-04
4.0021E-02
-1.42187€-02
1.9888€~-07

"1.2912€402 - . -

2.2949€E+04
1.7086E+02
4.3502E401
T«3368E+02
2.3034E401

- 24 T263E400

'3.0876E+00 -

1.0058E+00 -
9.7620£+00

© 4.0118€-01

1.6895€E-01" -
3.8070€-01
+1.5093E-06
2.4202E-04
3.4569E-04
2,8220€-02
2.0341€-02
1.9707€-0%



PL = 1. 005006 N/SQ’N'
XH2 = .85, oo

]

TABLE I.

usl = S, COEOOQ HISEC

XHE = .15

MOVING SHOCK STANDING SKOCK

SPECIES
3

PL = 1.00E+04 N/SQ-M,
5

XH2 =

HO -

AVDID~D

GAME
v -

5.92T6E-12

, - Be3126E-07

SN e

MOVING SHOCK
2.25176403 -
8.63866+01
9.T069E+00
3.8040€+02
1.4344E401

. 25648E+¢00 .

2.6853E+00. -
8.8693E-01

» 3. T663E+01

SPECIES’

E_

H-

He

H2Z -
H-
H2¢
HE
HE ¢
HE+¢+ -

3.1153e-01
3.2250E-01
. 3.0946E~01
3.0033E-05
1.8397e-04
4.441 2E~-04
5.405Q0E-02
1.8105€-03
2.4758E~11

REFLECTED SHOCK
© 2.5505€+04

1.9212€+02
4.1760E+01

..840811E +02

2.5205E+01

.. 2. T809E+CO

3.1791E+00
1.0402E+00

. 1.08715001-

4.1829€-01
1.3879E-Cl
3.9529€-01
5.6492E-07
2.1608E-04

. 2.2669E-04

2.4293E-02

2.0808E¢03 .. -1.5674E¢04
:.8.2730E401 : “=.-1.389¢€402
- 9.6585E400 - 3. 76726401~
L3451 74E+02 - 6.1808E¢02
1.3781E¢01 ' ".1.9656E+01
1 2.5158E+00" 2.6556E+00
.2.6041E+02 2.9559€+00 .
.8.B158E-01 .9.4061€-01
3.6195E¢01 .9+ 2844E400
==-===---=—= MOLE FRACTIONS ==——---—=—-
2.90106-01 " 3.7469E-01
“ 3.6296E-01 ..} - 2.1467E=01
_2.8861E-01 . - .- 3.5910£~01
- 4.2T12E-05 6.0101E-06
© 2.08156~04-77: 2.3686E-04
. 4 TBTTE=D& _, . .5.5434E-04
, 5.6383E-02 5. 3.5473E-02
L1G21908-03. . 1.5273E-02

2.2791E-02

9.9602E-05

USl = 5. ZOEOOh N/SEC

HE = .15

STANDING SHOCK REFLECTED SHOCK

1. 6644E+04

1.5016E+02
. 3.6480E+01
" 6.6728E+02

‘2. 1085E+01 -
2. 7046E+00

3.0383E+00
9.7443E-01
1. 0010E+01

N

3.9153E-01
1.8535E-01
3.7313€-01
2.9425€E-06
2.0805E-04
4.1226E-04
3.1179€-02
1.8187E-02
3.3068E-06

~~= MOLE FRACTIONS —

2,8141E+04
2.1595€E+02
3.$980E+01
8.8712E+02
2. 7313 +¢01

"2.8322E+00

3.2595€+00
1.0598E+00
1.2081E+01

4.3258€E-01
- 141359E-01
4.0707E-01
2.1958€-07
1.8967€~04
L.4968E-04
2.0886E-02

- 2+4710E-02
4,2216E-04

- Continued

2
1 10 ‘!(NI m

Pl = 1.,00E¢04 N/SQ-M,
XH2 = 5 :

4
GAME .

SPECIES

E_

H o
He -
H2 .7
H- .
H2¢ -
HE

HE+

HE ¢+

MOVING SHOCK

+*244286E403
9.0247E+01

' 9.T272E+00

. . 4<1016E+02

1.4935€+01
2.6132E+00

2.7665E+00

8.9341€-01
. 3.9118E+01

3.3170E-01 -

2,84T0E-01
. 3.2880E-01
2.0532E-05
1.5895€-0¢
- 4.0188E-04
5.1560€-02
2.6602E-03
1.0015€E~10

PL = 1.COE+04 NISQ-Ho

XH2 =

HO*

NP I DT

GAME
v

SPECIES

E-

H
He
H2
H=-
H2¢
HE
HE¢
HEe+

+85

XHE = .15

STANDING SHOCK
L. TT44E* 04
‘1. 6269E402
3.4992E+01
T.1756E+02

© 226256401
- 2.7512E400
«+3.1167€+00
- 1.0096E¢00
. 1.0846E+01

MOLE FRAtTlONS

4.0672E-01
. 1.5882€-01
3.8585E-01 -
1'.3933E-06
1.8416E-04
2:.9860E-04
247386E-02
2.0730€-02
. 1.2226E-05

US1 = 5.40E+04 NISEC

REFLECTED SHOCK
3.0805E +04
2.4131€+02
3.8345E+01

~ 9.6901E+02.
1 2.9219E+01-
. 248806E+00
3.32926+00
« 1.0627TE +00
1.3265€+01

4.44426-01
. 9.4532E-02
. 4.1573E-01

9.3191€-08 .

1.6405E-04
1.0209€-04
1.T735€-02
2.5892€-02
1.4283E-03

USL = 5.60E+04 M/SEC

XHE .= .15

MOVING SHOCK STANDING.SHOCK REFLECTED SHOCK

2.6112E+03 . 1.8712E¢04 3.3429E+04
9.4398€E+01 . 1. 1650E+02 2.6613E¢02
9.TL27E+00 3,3235F+01 3.7069€+01
4.4101E+02 T.6845E+02 1.0531E+03
1.5564E¢01 2.4212E+01 ‘3,0831E+01
2.6614E+00 2.7961E+00 2.9243E+00
2.8480E¢00 " . 3.1900E¢00 . 3.3886E+00
9.0100E-01 1.0412€+00 1.0541E+00 -
- 4.0559E+01 1.185QE¢01 1.4391E+01 -
—mee-—wmeee— MOLE FRACTIONS ———————————
3.5079E-01 ﬁ 20275-0[ # 56136-0!
2.4935€-01 . - 1.3510E-01 : 8.0348E-02
3.4669€-01 3.97236-01 4.2104E-01
1.3546E-05. 6.4658E-07 . 4.56T3E-08 .
. 1.3408E-04 - 1.6223E-06 1.42656-04
3.5392E-04 2.1195€-04 T« 4045€E-05
4.8791E-02 L 24%069E~02 1.4765€-02
3.8776E~03 2.29128-02 2.5886E-02
4.0060E~-10 4.1766E-05 . 3.6345€-03
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PL = 1. oos»os NlSu-n"

XH2 = - .85 XHE = .15

: qovluclsnocxv

P 2.7995E+03 ° 1,961 IE+04

T -7 9.8937E€01 ¢ - "1.913SE402

RHO 9.6575E+00 7 3.1484E+0L

W 7 4.T296Ee02. . '8.2059E+02

A -16240E+01 * ©2.5T62E401 -

S Az.70995'oo T 248384E+00

7 e 2.9299E¢007 P 3.2555€+00

GAME - 9.0979E-01 _ 1. 0654E+00 ©
.19865001 1. ZBS9EO0L =

.

.

© 3.6889E-01

. " 4.3189E-01
T 2.1639E-017 ¢ 1.1486€-01
3,6310E-0L %, 0685E-0Y
.8,5595E-06 3.0443E-07-

1.1034E-04
3:0246E-047
©4,55926-020"

HDLE FRACT[ONS

1:42208€~04

1.5032E-04
"i1 12,1209€-02"
wLiE2 ~1115-02"

" Pl = 1.00E+04 N/Su-n.
xH2 = .85

novinc SHOCK

4 2.9921E+03 2.0418E+04 3.8294E+04
Ri 1.0382E+02 2.0690E¢02 3.1282€+02
RHO 9.5765€ +00 2.9785E+01 3.5039€ 401

H 5.3595E+02° 8.7322E+02 1.2235€+03

a 1.6953E+01 2.7213E+01 3,374 TE+0L

s "2+ 15T1E# 00 2.8785€+00° 3.0036E400

2 3.0093E+00 3.3133€+00 3.493BE+00
GAME 9.1982E-01 ° 1.0803E+00 1.0420E +00
v - 4.3374E+01 1.3913E+01 1.63155001
SPECIES. . -=~=mom—=dol MOLE FﬁACTlUNS mmommmmea—el
£- . . 3.3550E-01 - 4.4175E-01 4.7053E-01 -
] . 1.8688E-01 9.7915€-02 6.1512€~02
He R L3.T743E-01 4,1482E-01 4.2487€-01
M2’ T, 542394E-06 “l.4B22E-07 1.5160€-08
N 8.9399€-05" - '1.2380€-04 “1.1010E-04
H2e T 2.5206E-04 1.07626-04° 4.4687E-05
HE 4s1940E-I2 1,8657E-02 9,0476€-02
HE "T.9U51€E~03 _2.6220E-02 2.2042€-02
HE ¢+ *6,2180E~09 3,55¢68E-04

TABLE,

usli = 5, 805006 H/SEC

STAND[NG SFOCK- REFLECYED SHOCK

3,5919E +04

" 2.9010E402 .
S 3.595TE+OL _;
“'1,1378E+03

© 3.2305E+401
'2'.9656E+00

" 3.4434E400

T,1.0447€ 400
12 538BE+01"

" 4.6280€-01 -

6<9636E-02
4.2382E-01
2

USL = 6.00E+04 M/SEC

XHE - =- .15-

STANDING SNOCK REFLECTED SHOCK

1.1844E-02

.5043E-08

-Continued - .

B, =10 KN/’

"MOV.ING; L. SHOCK
P 3.1906E+03
T . 1.0918E402
RHD® . 9.4686E+00"
H T '5.4004E402 ¢
A T 1.7722Ee01.
s . . 2.8035E+00
I ° . . 3.0864E¢00
GAME . 9i3204€-01 °
v . 4.4765€901

E~ . .. 4.0080€-01
'_l.eosas-ox

ST 3.89B4E-01
W2 7Y 3/0897E-06
[ - -1 1508E-05
'2.0658E-04
; 37766E-02"
' 1:0835€-02

P1 = 1. OOE'Oh N/SU-H:
XH2 a .85 ®

‘»HDVING SNOCK

P 3,3935¢+03 "
T

RHO 9.3210E »00

" Fu5.7517E002
A . ’

s 2 :
1 3.1616E000 o

9,4822E-01

SPECIES _-é;7~--;---:
E- . i 4. :15026-01
H 1.36766-01
He .*4i0050€-01
H2 - " °T- 1.7380E-06
H= > % 506561E-05
H2e - 7. 1,6104E-04-
HE - L. -3.3094E<02
ME+ 1.4350€-02
HE#++ "8.7911€E-08

XHE = 15

| STANDING SHOCK, REFLECTED SHOCK
2.1134E+04

" 2.2305€402 7

T 2.8159€401
2'9,2497€+02
‘1.2, 8543E401

2;9171€400

3236486400

"7 1.0855€+00

.”1.59305001 -

: nuu.e FRACT IONS —-—--;--— .

" 4e5026E-01 .
"B.3750E-02 °
4.21226-01"
17:4996€-08
1,06 74E-04~

A

ust = 6.205000 l/SEC

0.05165006

" 3035856402
T 3,4106E+01

3111E+03

..3.529TE+01

* 3,0408E+00

3.5424E¢00

J1.0472€900 :
;1-T9tEs0L

il

§.1719E-01
5,459 E~02

T 4,2514E<01

- RTT96E- 05" ¢

1.6387€-02]
t2s312€-02"
8. aozae-oa

9.5345E<09

9.6757E-0%

3.6008E-05
6.5652E-03
1.8850€-02

"x.evzee-oz

-2.35406-08"

4561258001 "

USl = 6,40E408 M/SEC
XHE 7=/ ;1sv PR .fv

0

STANDING SHOCK REFLECFED SHOCK

21 T8BES08 " Tt 6,27026404
1:203930E+02 ‘3.5984E¢02
“2.6696E+01 “3.3073E+01
"9.8195E402 - "1.40156403 -
249TLIESOL 7' 3,69T6E+01
- 2.9539E+00 " 3.0775E+00
* 3.4106E+00 * -3, 5881E+00
“1,0816E400 1.,0589E+00

'{Q.AOT;EOOIA"

]

MOLE FRACIIONS -------—-—-_

%.5762€-01 _4.5#‘3!—01
7.2264€-02 4.8392€6-02
©.2558E-01" 4.2526E-01
4.0150E-08 6.0768E-09
9. 1904E-05" 8.3896£-05
- -5.7834E-05 . . 2.9105€-05
TeA227€-02 -7 4,4842E-03
2.7832€-02 " 1J5614E-02
1.9218€-03 2.1907€-02

" 1J809TEsOL -

N




o= 1. OOE +04 N/SQ-H' -
=

XH2

E_
H
He
H2
H—
H2e
HE

HE¢+

Pl
XH2

ME+ . L

-85

uleG SHOCK . '
3.6012E+03
1:2167E+02 ..
9.1599E400 .
6.1137E+02
1.9522E+01
S 2.8930E+00
. 3.2312E+00
9.6939E~01
4.7465E¢01

o

v 4.27586-01]
1i1642E-01,
, %.0941E~01.
" 9.5313€-07 .|
4.5004E-05
1.2433E-04. .

1.8082E-027
'3,0945€6~07

PRI N
1.00E+04 N/SQ-M, .

-85

MOV ING ‘SHocK',
.3,8118E+03
1 2916E+02
8.9487€+00
= 6.4855E+02

.2,0612E+01
2./9360E+00
3.2978E+00
13+9762€-01

4.8764E+01

SPECIES — -—=-=-=-<-l-
E- - 144391 2E-01
H . 9.807T7E-02
He -~ 441719E-01
H2 - 449207E-07
H- . 3.5733€-05
H2+ 9.2660€-05,
HE - 2.3618E-02
HE+ 2.1865E-02
HE ¢+

1.0892E-06

12.83616-02;, "

XHE = .15

.. TABLE |

USl = 6. 5OE+04 M/SEC.

STANDING SHOCK REFLECTED SHOCK

it

.

72.5466E401
3,0718E+01
13.4511€+00
*1.7078E+01

2.2410E404 .
| 2:5496€¢02

1.03826+03
2.9882E+00 |
.1.0723E400

4. 4T41E¢04

* 3.8500E+02

3.2029€+01

" 1.49642E 403

3.8733E+01
3.1125€+00
3. 6283F +00
1.074 06400
1.9000E +01

"MOLE FRACTIONS =mmmmmmammns

Tl &.63s8E-01 .
6.32636-02 |

T, 442913€-01
,2.3229E~08

3.6386€-03

{7.9855€-05.

Ji.7607€-02.

4.9014E-01

4.2856€-02

4.2556E-01
-3.9216€-09
7.1938E-05
2.3634E-05

. .2:91956-03

1.2214E-02
2.6208€-02

6.80E+04 M/SEC °
5

STANDING SFOCK REFLECTED SHDCK

1 20 2942E¢04 . 4.6508E+04
.2.70696002 .. %«1203E402
T 2.4279E+01 3.0809E+01
. 1.0958E+03 - 1.5897E+03
L ~3.1681E+01 4.C561E¢01
©3,0226E+00 © 3.1474E+400
3.4908E+00 : 3+4663TE+00
R 0622E000 © 1,0899E+00
1. T9T2€E+01 T 1.9963E401
MOLE FRACT!UNS —————ecea- -
'
6 7OOBE-OL 4o 9506E o1
5.5723E~02 3.7641E-02
4.31123E~01 442627E-01
1.3942€-08 2.4986€E~09 -
6.9202€-05 © 6.0255E~05
.3.4563E-05 1.9009E-05
1.0209€~02 1.8068E-03
2.6539E-02 9.4410E~03
6.2219E-03 2.9695E-02

-Cbnﬂnue¢

= 10 kNJ m2*

Pl = 1.005006 N/SQ‘N'

XH2 = .8

RHO” )

i

AME

ConnDp I

SPECIES -

[
H
He
H2
H- 7
H2+
HE
HEe
HE#+

i

XHE =

usl. = 1.?06004 n/SEc.
) .15

MOVING SHOCK SYANDING srocx REFLECFED SHOCK

4002526403 ., 2.3405E€+04 . ©.8025E +
1.3763E+02 2.8602E 402 ‘..0635.83
8.7086E+00 2.3186€+01 . . 2.9510€+401
6. 8672E+02 1.1546E¢03 . .. 1. 6868E+03
2,18245¢01. . 3.2643E401] £.2384E401
2.9769€+00 - 3,0564€¢00 3.1815€+00
3.35836400 3.5293E+00 - . 3.69326+00
1.0304E+00 1.0556E+00 . 141039€+00
5.0024E+01 1.8776€+01 2.0921€+01
i MOLE FRACTIONS, —rimmmeee—e
%.4919E-01 . 4.7584E-0L 4<9910E-01

U BL2LTIE-02° T 4.9M87E-02. 3.2901E-02
4.2387E-01 . ° 4.3211€-01 4. 2732E-01
2.4355€-07, . 8,7552E-09 1.5886E~09
2,8709€-05 . .’ 6,01806-05 . 4.9609€-05
647296E-05, . 2.7411E-05 1.5234£-05
1.93936-02 . 8.2925€-03. 1.0880E-03
2.5269€-02 . ,2.46556-02 -T+2429E-03
3.7206E-06 9.5547E-03 2.2284€~02
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" TABLE 1.~ Continued

L
P = 20kN/ m
PL = 2.00E+04 N/SQ-M,  US1 = 4.00E+03 M/SEC =~ . PL = 2.00E+04 N7SQ-M, US1 = 6.00E+03 M/SEC.
XH2 = .85 XHE = .15 : ' XH2 = .85 XHE = .15

. [ N . .- . DTS
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING' SHOCK  STANDING' SHOCK ~REFLECTED SHOCK

P 1.2097E+01 2.5396E+01 6.2333E+01 P . . 2.7664E401 ., .8,6215E+01. 1. 7476E +02
T 3.055TE+00 " 3,8219E+00 5.44B82E+00 T . .7.5.5894E+400 . 7. 7500E+00 9.9054E+00
KHO 3.9585E +00 6.6354E+CO 1.1441E+01 RHO . 4+9491E+00 J1.1111E401 .1e7448E+01 .
H T 3.1244E400 3.9436E400 5.7359 ¢00 H 5.8976E+00. . | 8.5096E+00 " .... 1.1731E+01
A © 1.7411E+00 1.9395E400 B 2.2891E +00 A .- 2¢3162E400 ° .2.67$6E+00 2.9645E+00.
S 1.0723E+00 1.0745E¢00 = 1.0959E+00 S o 1.1473E400 _° | 1,156CE¢00 , - 1.1835E+00
2 " -1.0000E+00 1.0000E+00 1.0000E +00 z 1.0000£¢00 ' 1.0012E¢00° - , . 1.0113E+00°
GAME - 9.9208E-01 - 9.82T4E~01 9.6178E-01 GAME ~ | 9.5975E-01 9.2533E-01 , "% .857729E-01..
v 2.4141E+00 1.4366E400° 1.2784E+00 v 3.8670€+00 1.7181€+00 1.5325E+00
. N . . . PRI . L e Flc N
SPECIES  —==e=————=—oc MOLE FRACTIONS -=—-===== -— SPECIES =mm—==iicioe MOLE FRACT[ONS ===—mmeemame
€= 2.1329E-64 Le4514E-42 1.3963E-26 €, “2.7932E-25 - 1.8656E-16- | 1140824E-12
H © 0 1.42929E-10 2.1944E-08 . 2.,0531E-05 Ho . 4.T7043E-05 204437603 .. . 2,2337E-02 -
He .- 1.0882E-20 2.0451€-20 - 3.6036€-20 He 4.4286E-20° .  1.3058E-16 . .8+2081E-13..
HZ 8.5000E-01 8.5000E-01 . ' B5.4998E-01 H2 oL (844996E-01 . 17 "B.eTT74E-01.. | 8.2934E-01.
W= 2.7468E-71 2.3478E-47 - 6.8287€E-30 , = 8.54356-29 .7 7.6822ES19° . | 2.475TE-14 .
H2e © §,.B8540€E-20 ° %.8971E-20 3.3385€-20 H2+ .7 245134E-20 . 5.6816E-17 . *2.8630€E-13-,
HE © 1.5000E-01 - - 1.5000€-01 . 1.5000E-01. HE . "71.5000€-01 . . 1.4982€-01 . . 1.4832E-01.
HE¢ 4.1157E=-71 . - 843292E-59 2.3806E-49 HEs  °. " . T1.9829E-49 3.9455E~37 . 5+1049E~30 .
HE#+ 2. 0. ' 0. . HE++ 4 0. 0. 0.
. . . sy - . w g LT
Pl = 2.00E+04 N/SW-M, US1 = 5.00€+03 M/SEC o Pl = 2.00E+#04 N/SQ-M, USl = T.00E+03 M/SEC =~ .
XH2 = .85 - XHE = .15 : ; XHZ = .85 XHE = 15
_ MOVING SHOCK STANDING SHOCK REFLECTED SHOCK . __MDVING 'SHOCK | STANDING SHOCK REFLECTED SHOCK
P 1.9056E+01 5.0479E+01 1.1148€+02 P 3.7954E+01 . - 1.3607€¢02 - 2.53156¢02
T <7 44.2232E400 5.6554E+00 . T.736TE+00 T .o . T.1076E400. | 9.7932E+00 . 1.1648E+01:-
RHO 4.5126E+00 © 8.9241E+00 ‘1.4395E +01 RHO . 1'5.3363E400 1.3736E+01 . 2.0943E+01
H 4.3713E¢00 5.972SE+00 © B8.483SE+00 H!D "7T7,7055E400 ° | 1.1606E¢01 - - 1.5442E+01
A - 2.031TE+00 . 2.3291E¢00 . 2.6802E+00 A 2.578BE+00 .  2.9452E¢00; - .-3.2091E+00
s 1.1105E¢00 . 1.1158E¢00° ° 1,1408£+00 s L 1.1823E¢00 . 1.1954E+00. . 1.2257€+00
z 1,0000€+00 1.0000E +00 1.0011€400 2 ;"7 1.0006E+00° | 1.0115E+00 1.0377E+00 -
GAME 9.7746€~01 9.5915€-01 , '9.2752E-01 GAME °  9.3506E-01 8. 7566E-01 8.5200€-~01 :
v 3.1423E+00 1.5857E+00 1.4359E+00 U o ‘" 4.5937E¢00 °  1,7823E+00 L.5T26E+00
SPECIES  -=--- ——————— MOLE FRACTIONS —=—-—-—m==t SPECIFS  =e—-co—amlo’ MOLE FRACTIONS —vemeec—eeme
E-" - 2.0110E-36 L.4500E-26 1.9455€-17 €~ . 1.2090E-17 8.67126-13 1.0382E-10
H 2.5845E-07 .  4.3245E-05 2.1002€-03 H C . 1.27628-03 2.2757€-02 7.2691€-02
He 2.9699€-20 3,993$E-20 3.7865€-18 - he. - 9.1808E-18 . . 6,7122E-13 8.2712E-11
H2 8.5000€E~01 * B 49SEE~01 8.4806E~-01 H2 8.4882E-01 8.2865E~-01 . T.8276E-01
H-. Be46T4E-41 8.1523E-28. . 6.4TT9E-19 H- 4 - 2.6224E-20 L.6460E~14 . - 4.8285E-12
h2e 3.,9723E-2C 2.9482€E-20 "1.5090E~17 HZO_ . _ 3.0046E-18 - 241226E-13 2.5933€-11
HE._ - 7 1.5000€-01 1.5000E-01 1.4984E-01 _ HE s 1.4990E-01, 1.4829€-01 " 1.4455€-01
HE+ © © 1.76508-55 3.29356-48  2.2119E-36 HEe " . . 3,1363E-4l 3,8446E-31 1.0298E-25 +
HE ¢+ Je 0. 0. HE++ 0. 0. 0.
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Pl = 2,00E¢04 N/SQ-H-
XH2 = L85

" TABLE I, - Continued .

US1 = B.00E+03 M/SEC

XHE = : .15

MOVING SHOCKX STANDING SHOCK-'REFLECYED SHOCK

P 5.0116E401
T 0 . 8.6237E¢00 -
RHO . - 5.T7806E+00"

He o 9,8049E400 .

A i 2.7825E+00

s "* 142160E+00°

z . 1.0053€+400
GAME  8.9302E~-01- - -
[T 7 543424E400 |

2.27896516 -
1.0574E202°

8,4022E+01
©.4896E~15

Se4615E-34
Je

Pl = 2,005+04 NISQ-K.
XMZ = .85

1.8457E~14" :
1.57526-16,° =
1.4921€~01 - .

2,063SE402 3.5557E+02
"1.1525€401 1.3164E401
1.7246E¢01 . -~ 2.5031F¢01
1. 5320601 L.9749E¢0L
"3.1898E400. 3.4663E+00
1.2357€+00 1.269TE+00
1.0384E¢00 1.0791€ «00
8.5023E-01 844584E-01
1.7878€E+00 1.6054E ¢00
HOLE FRAC'IONS ——————
8.9460E-11" * ' .1.9100E~ 09
.1.3886E<02 .. 1.4653E-01
L T42334E=11 1.5745€=09
C 7.8166E=01 ¢ T.1446€-01
3.6417E-12 . 1.3867E-10
.2.07€8E511 | . 4.T413E-10
Le4446E-01 - - 1.3901E=-01
6.24E0E-26 - 5.9208E-23
%,

9.2743€-83

USl = 9.00500} NISEC -

XHE = .15

.

MOVING SNOCK STANDle SFOCK REFLEC'EO SHOCK

- P - 6.4337E+01 3.0393€+02

i . 9.9301F+00 1.3045E¢C1

RHD 6.3581F¢00 - 2.1565€+01

H © 1.2203€+01 1. 965€E+01

A 2.94T73E+ Q0 3. 4494E+00

[ 3 1.2495€E¢00 L. 27T1SE+00

z . 1.01905000' 1.0802€+00
GAME 8.5842E-01 8.4439E-01

1] 6.1237€E00 1.8012E+00
SPECIES mmeerm——e~ae MOLE FRACTIONS
E- St 2.2901E-12. 1.7018E-09
4] © 3. 7375E-02 - . 1.4845%E-01
He L.9180E~12 l.6151F~09
r2 - 3.1543E~01 ~.T¢1269€-01
- 3.1359€-14 l.116CE~10 -
H2 ¢ - 4.0345€-13 ‘3.9827€-10 .-
HE . 1.4720E-01 . 1.3887€~01 .
HEe © 3e8l14E-3C T 3.8570£~-23 -
HE+e Je .

‘2+4398€-83

4.9551E+02
1.4621E+01L
- 2.9891E+01
2.4T75E+0L
3.7509E+00
1.3160E+00
1.1338E+00
8.4869E-01
1.6551E +00

1.6808¢-08
2.3503E-01
1.4210E~C8
6431686-01
1.6887€-09
"4.2267E-09
1.3230€-01
7.5251E-21
1.6054E-74

- 20 kNJ md

Pl = 2.00E+04 N/SQ-M»

T xH2 =

NOBIX-D

GAME -
v o

SPECIES

E-
b
He - 7
H2 '
- .
H2e
HE.
HE+
HE++

p| 2 2,J0E+04 N/SQ-N'

KHZ =

HO

MADT RO

Gane'

SPECLES

€~
M
He
H2
Ha
H2¢
HE
HE ¢
HE¢+

«85.

MOVING SHOCK
9.8656E+01
1.1953E¢01
7.6862E400
1.7869E+01
3,2749£4 00
1.3199E+00
1.0736E¢00
8.3579-01
1.7251E+00

3.9566E-10
1.37126-01
3.44756-10
7.2317€-01
1.1839€-11
6.2751E-11
1.3972€-01
4.5660E-25
9,4645E-89

US1l = 1.00E+04 M/SEC

STANDING SHOCK REFLECTED SHOCK

.85 XHE = .15
MOVING SHOCK
8.0557E+01 4.3208E¢02
1.1014E+01 L.4469E+01
7.0168E+00 2.6334E401
1.4893€+01 2.4586€401
3.1090€+00 3.7285E400
1.2840€+00 1.3223E+00
1.0423E+00 1.1340E+00
- 8.418YE-01 8.4727€-01
6.922TE+00, . . 1.8394E+00
| we—=---——-—= KOLE FRACTIONS
4.6888E-11 1.47C9€-08
3.1253E-02, 2.3622€-01
440179E~11 1.2554E-08
7. 7434E~21 6,3140€-01
“Iv 1.0219€-12 1.3527€-09
7.73096-12 3.5081E-09
1.4391£<01 1.3228€-01
4.2093€-27 5.0261€-21
0.

2.2518E-75

6.7845E+02
1.6087€ +01
. 3.51356401
3,0514€401
4.06T0E+00
. 143646E+00
1.2003€ +00
. 8.5661E-01
" 1.7231€+00

9.7846E-08
3.3380€-01
© 8.5489€E-08°
5.4123€-01
"1.2509E-08
2.4866E-08
-1.26496E-01
4,3375€-19
3.215TE-68

USl. = 1.10E+04 M/SEC

XHE = .15

STANDING SHOCK

REFLECTED SHOCK

5.8986E+02 9.0584E +02
1.5856E401 1.7612€+01
3.1060£+01 "4.0255€ +01
3.0057E+01 3.6980E+01
4.0287€+00 4.4204E+00
1.3687E400 1.4155€+00
1.1977E+00 1.2777€+00
8.5466E-01 8.6833€-01
1.9157E+00 1.8214E +00
WOLE FRACTIONS ——=——=m=~e—-
8.0744E-08 4.39726-07
3.3010E-01 ° 4.3467E-01
7.0688E-08 3.9500€-07
5.4466E-01 4.4T93E-0L
9.4454E-09 6.6637€-08
1.95C1E-08 1.1136E-07
1+2524€-01 1.1740€-01
2.4754E~19 1.4250E-17
3.5673E-69 1.87356-62
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Pl =
XH2 =

HO

NOU>T X -T

AME

SPECIES

-
H

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

XH2

X
o

AME

COMNUVLD IT =T

SPECIES

-
H
H+
He
H—
H2+
HE
HE +
HE++

146

2,00E+04 N/SQ-M,

.8

MOVING SHOCK

1.1859€+02 7.7802E402 1.1777E+03
1.2804E+01 1.7262E401 1.5249E +01
8.3321€£400 3.5490E+01 4.4840€ +01
2.1127E+01 3.6072E+01 | 4,416TE+OL
3.4479E+00 4.3553E+40Q0 ‘4. 8181E+00
1.3573E+00 1.4168E400 1.4683€400
1.1115E+00 1.270CE+00 1.3645E+00
8.3487E~01 8.6524E-01 8.8386E-01
. 8.5265E400 2.0065E+00 1.9451€ +00
B —~ MOLE FRACTIQNS ————-=we—el
2.0556€-09 3.37526-07 1.6782E-06
2.0069€-01 4.2521€-01 5.3422€-01
1.8176E-09 3,03286-07 1.5675E-06
6.6437E-01 4.5668E-01 3.5584E-01
7.7706E-11 4.675CE~08 2.8284E-07
3,1579E-10 8.14256-08 4.1360E<07
1.34956-01 1.1811E-01 1.0993€-01
1.9516E~23 6.83026-18 3.2870E-16
1.3844E-84 3.92€6E~64 1.0093E-57

Pl = 2.00E+04 N/SQ-M,

.85

MOVINGL SHOCK

TABLE 1. - Continued

‘ pl-ZOkNImz

US1 = L.20E+046 M/SEC

XHE

-

STANOING SHOCK REFLECTED SHOCK

USLl = 1.30E¢04 M/SEC

XHE = .15

STANDING SKFOCK

REFLECTED SHOCK

1.4023E+02 9. 92084E+02 1.4920E+03
1.3603E+01 1.8721€+01 2.1075E+01
B.9229E+J0 3.9302€+01 4©.8530F+01
2.4665F+401 4. 2590E+01 5.2081E+01
3.6265F¢32 4.T11EE+Q0 5.2726E+00
1.3961E+00 1.4655€+00 1.5223€+0C
1.1553E+00 1.3494E+3) 1.4588€¢00
8.3686E~01 8.787¢E-01 9.0426E-01
Y.3193E¢00 2.1171E+00 2.0994F +00
==—=r==—-—== MOLE FRACTICNS —————-=—eww-
T.7983€-09 1.1842€E-06 $.8497E-06
2.68BYE~01 5.1782€E~01 6.2898€-01
6.9828E-09 1.0883€-~06 * 5.5232€6-06
6.0128E-01 3.710CE~-O1 2.6818€-01
3.5103E-10 1.8246E~07 1.0287E~06
1.16656-09 2.7848€-27 1.3551E-06
1.2983E~-01 1.1116E-01 1.0283€~-01
3.5148E-22 1.2923E-16 6,3034E-15
4.26745-79 1.15CEE-59 1.0740F-52

Pl = 2.00E+04 N/SQ-M,

XH2 = L85

T USL 3 1.40E+04 M/SEC
XHE 5

ol

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

14 1.6359E+02 1.2300€+03 1. 8491E+03
7 1.4376E+01 2.0287E+0L. 2.3261E+01
RHY 9.448lE+00 - 4. 2275E+0L 5.1062E+01
H 2,8483E+01 4.9597E+01 6.0800E +01
A . 3.8152E+00 . 5.1052E+00 5.8105E+00
S L.4364E+00 1.5157€+00 1.5770E+00
1. 1.2044E+400 - 1.4342E+00 1.5582E+00
GAME 844068E-01 8.9577E~01 9.32306-01
v 1.0106E+01 2.2602E+00 2.2943E+00
SPECIES e MOLE FRACTIONS -_—
E~ 2,451 7E-08 ‘3.7252¢-06 2.0084E-05
H 3.3944€E-01 6.0553E-01 7.1638E-01
He 2.2233€E-08 3. 4960606 1.9352E-08
H2 503602E-01 2.8988E<01 | 1.8731€-0L
H= 1.2622€-09 . 6.0312€-07 . 3.4319€E-06
H2e 3.5466E-09 8.3035€E-07 4.1632€-06
. HE L.2454€-01 1.0458€-01 9.626TE-02
HEs 4.8355€-21 1.9484E-15 1.1953€E~13
HE¢» 1.2228E-75 2.4437E-54 1.1089E-47
Pl = 2,00E¢04 N/S5SQ-M, USLl = 1.50E+04 M/SEC
XH2 = .85 XHE = .19
MOVING SHOLK STANDING SHOCK REFLECTED SHOCK
P 1.3867€+02 1.4857€+03 2.2509E+03
T - 145141E+01 2.2038€+01 2.6042E+01
RHO 9.9027E+00 4.4280E+01 5.2150E¢01
H . 3.2582E+0] 5.7083E¢01 7. 0454E 401
A 4.0147€+00 5.548SE+00 6,4820E+00
S 1.4779€E+00 1.5656E+00 1.6321€+00-
4 1.2584E+0) 1.5224E+00 1.6573E+00
GAME - 8.64595E-01 9.1770E-01 S.7367E-01
u 1.0887E+01 2.4364E+00 2.5492E+00
SPECIES seeeeccc—ce— MOLE FRACTIONS —==—rececau-
€= 6.6995€~08 1.110£E~-05 7.3974E-05
h 4.1066E-01 6.8628€-01 7.93026-01
He 6.1387€~-08 1.0627€-05 T.2609€-05
n2 4.T7014E-01 2.1516E-01 l.1631E-01
H- 3.8129E-09 1.7858E-08 1.1205€-05
M2 9.3309E-09 2.2642E-06 1.2769E-05
hE 1.1920E-01 9.8526E-02 $.0506E-02
HE+ 4,50926-20 2.5954E-14 2.7054E-12
HEee 1.6406E-71 4.0477€-50 9.3515E-43



Pl =
XH2 =

SPECIES

£~

H .
HE o
H2
He
2+
yE
HE+
HE #¢+

Pl =
XH2 =

eI T AT

GAME

SPECIES

E’

H

nt
W2
Hf
Hlt
HE
HE*
HE ¢+

85 ‘

2.00E+04 NISQ’H-

TABLE.I: -Continued

pl‘;ZOI(NIm2

USl = 1.60E¢04 M/SEC

XHE = 1%

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2.15335402

1.5914E¢01 "

1.0276%+01
3.6958E+01
4.2267E+00

1.5205€+00

1.3168E+20
845255E-01

1.16565¢01

1.7487E+03

" 2.4083E+01
- 4.5101E401 .
" 6.4981E4C1 "

6. 0596E+00
1.6148E+00

* 1.6100€400 _ -
9.4702E-01
2,6635E400

2.6989E+03
3.0073€+01
5.1430E401
8.1283€+01
7.3597€+00
1.6865€ +00
1. 7450€ +00
1.0322€+0C
2.9091E+00

—-—-o—e-—== MOLE FRACTIONS ==a—mm=mmeme

1.67076-07
“.81l16€-01
1.5520€E-07
+.04%3E-01
1.0242€-08
2.2218E-08
1.1391€E-31

.

3.7639E~19

1.6292E-068

.85

MOVING SHOCK

2.43T6E+02
1.6714E+01
1.0573E+0L.
4.1616E+01

4e%4542E+00
1.5640E+00
1.3793E+00
8.6063E-01
1.2425E+01

2.00€¢04 N/SQ-Hv

STANDING SHOCK

3.2835E-05

© . 1.5764E-01

3.1909€E~05
1.4912E-01
4.9145€-06

5.8610E-06

'9+3169E-02
3.41E4E-13
'5.365‘5-6§

3.2312€-04
8.5286E-01
3.1929€~04
6.0459E~02
3.7923E-05
4.1749E-05
8.5960E~-02
9.3891€-11
4.9754E-37

USL = l.T0E+04 M/SEC

XHE = .15

2.0173E+03

- 2.6653E+01

4, 4743E401
7.3328€+01
6.6T36E+00
1.6626E+00

’ 1.6916E+00
9.8780E-01

2.9412E+00

REFLECTED SHOCK

"3.20226403.
. 3,6052E+01

4,9225€+01

. 9.356TE#01

8.3565£+00
1.7387€+00

© L. 8044E +00
1.0735E+00
" 3.3946E+00

me————mem=== MOLE FRACTIONS =—=vm==m=emme

3.91156-07 ,

504995€6-01
3.6719€-07
3.4130E-01
2.5142E~-08
4.9101E~08
1.0875€-01
2.€070E-18

1.6133E-65 "

1.0273E-04
8.1739E-01
1.0095E-04
9.37C8E-02
1.3220€6-05
1.4964E-05
8.8672E~02
5.2373E~12
"144200E-41

1.6164€-03
8.8664E-01
1.6010€-03
2.0T4bE-02
1.,2666E-04
1.4213€-04
8.3130€-02
4.5703E-09
8.2016€-131

Pl = 2.90E¢06 N/SU~-N,

XH2 =

T
K]
gt

< -
FRTON

CORVDBDIDAY
- .
-
m

SPECIES
(2
He
H2 °
H-
HZo

hE+
HE++

Pl = 2.00E¢04 N/SQ-My

XH2 ‘=

Nwp I DT

GAME

SPECIES
E-
H-
He
H2
H-
H2+ .
HE
HE+
HE +¢

-85

MOVING SHOCK

USl = 1.B80E¢Q4 M/SEC

XHE = .15

STANDING SHOQCK

REFLECTED SHOCK

2. T369E+02 2.2744E+03 3.7309E+03
1.7562€+01 3,0018€+01 4.3052E+01
1.0783€+01 4,3095€E+01 4. 7182E+01
4.6551€6+01 8.2003E+01 1.0675E+02
4.7006E+00 7.402GE+00 9.0675E¢00 -
1.6081€+400 1.7079€E+00 1.784BE+00
1.4452E+ 00 1. 7581E¢00 1.8367E+00
8.7058E~01 1.0384E+00 1.0398E+00
1.3182E+01 3.2958E+00 3.9021E+00
—-=~=cecr-==s MOLE FRACTIONS =—---===e ——
848544E-07 3.4706€E-04 6.1431E-03
6.16C(9E-01 Be6134E-01 8.9242£-01
3.40356~07 3.4347E-04 6.0755€~03
2.8912€-01 . 5+2576E-02 1.2993€-02
5.81306-08 3.4887€-05 3.1T47E-04
1.0322E-07 C I BHTHE-DS 3.8501€E-04
1.0379€-01 8.5319€-02 . 8.1668E-02
1. 7671E-17 9.6682E-11 1.1515E-07
. 246510€-62 4. T220€-37 9.5806E-26

.35

MOVING SHOCK

3,0517€+02 2.5088E+03
1.8490€E+01 3,4344E+01
1,0903£+01 4.0525E+01
5.1762E¢01 9,0949€+QL
4.9718E+00 8.1549E+00
1.6525€¢00 - 1.7497€400
1.5138€¢00 1.8026E+00
8.8315€-01 1.0742E+400
1.3930€¢01 3.7384E+00
..... o—m=== MOLE FRACTIONS
1.9790€E-06 1.1648E-03
6.7880E-01 B8.8682E-01
1.8979E-06 1.185Z€-03
2.2211E-01 2.T405E-02
1.2916€E~07 8.6224E-05
2.1022E-07 9.5799€E-05
" 9.9090E-02 _ 8e3214€-02
La1654E~16 1.8828£-09
3.6154E-59 248415E-32

US1l = 1.90E+Q% M/SEC

XHE

.15

STANDING ShOCK

REFLECTED SHOCK
4,2436E+03
4.9286E¢01
©.6260E 01
1.1997€+02
9.4999E+00
1.8244E+00
1.8611E+00
9.8382E~01
4.2848E100

l.4673E~02
8.8100€E-01
1.4488E-02
7.9454€-03
5.5594E~04
7.3940E-04
8.0595€-02
9.5945E-07
1.99488-22
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XH2

PL = 2.

COS+06 N/SQY-M,y

MOVING SHOCK

[ 3.3809€+02
Y 1.9542E+01
RHQ 1.0923E+01
H 5.7248E401
A 5,2774E+Q0
s 1.69705400°
2 1.5838€+00
GAME 8.9980E~01
v 1.4666E+01
SPECIES  =————wmeeeee

€- 4,4956E-06
" 7.3723€-01
He 4.3544E-06
H2 1.68056-01
TH- 2.8244E-07
HZ+ %.2361E-07
HE 9.4706E-02
HE+ 8.1077E-16
HE++ - 5.0066E-56
Pl = 2,00E406 N/SQ-M,
XH2 = .85
MOVING SHOCK
I3 3.7231E+02
T 2.0799E+01
RHO 1.0827€+3] -
H 6.3004E+0?
A 5.6347E400
s 1.7411€+00
¢ . 1.6533E+00
GANE ~  9.2329%-01
o 1.5386E+01
SPECIES . -==-——m-=owm
€- 1.0749€-05
H 7.90305-01
he 1.0508605
H2 1.1896E-01
[ 6.2392E-07
h2e 8.65206-07
HE - 3, 0725E-02
" HE+ 5.4324E-15
HE+4+

148

%.3872E-53

CTABLE I,

usl = 2. COEOOQ -M/SEC

XHE = .15

STANDING SHOCK
2.7186E+03
3.9238£+01
3.7886E+C].
1.0017€+02
8.7392E+00

- 1. 7876E+00
1.8288E+00
1.0643€+00

4.2278€¢00

MOLE FRACTIONS

3.5407€-03
8.9562E-01
3.5120€~03
1.4914€-02
1.8030€-04
2.0858E-0%
8.2020E-02
2.5500E~08
3.4643E-28

REFLECTED SHOCK
4.7252E+03
5.4499E +01
4.5966€ +01
1.3323E+02
9.8397€400
1.8603€+00
1.8861E 400
9.4189E-01
%.ST08E +00

2.59156=02
8.6145E-01
2.5561€-02
5.6304E-03
7.8191E-04
1.13155-03
7.9524E~02
3.9156€-06
3.1522€-20

US1 = 2.10E¢C4 M/SEC

XHE = ,L15

STANDING SHOCK REFLECTED SHOCK

2.9162E+03
4.41S7E+CL
3.5701€+01
1.0980E+02
9.1412E+0¢C
1.8232€+00
1.8482E+00
1,023CE+00
4.6584E+00

MOLE FRACYIONS

8.40C7€-03
B.9241E-01
8.3270E-03
9.0042€E-03
3.1218E-04
3.8562E-04
8.11¢61€E-02
2.0260E-07.

B 5.9711€-25

5+1544E+03
5.8885€¢01
4.5769E +01"
1.4652E¢02
1.0144E+01L
1.8944€ +00
1.5125€¢+00
S.1382€-01
44 7793E400

- 3.8489E-02
8.38356-01
3.7939E-02
4.3116E-03
9.6890£-06
1.5084€-03
7.8422€-02
1.0606E-05
1.1309E-18

- Continued::

. Pl = 2.00E¢04
XH2 = . .85
P . 1 4.0759E¢02 .
T T 2.2397E+01
. -RHO - . 1.0588E#01 - -
[ T6.9023E¢0L . |
DY W 6.0746E+00 -
'S .1.7842€E+00
I 1.7187€+00
GAME . 9.5863E-01
V. :. 1.6082E+01
SPECIES
[ . 248463E-05
ad 8.3625€-01
He 2.8053E<05
H2 1.8416E-02, .
H- . Le4395E-06
H2¢ 1.8494E-06
HE 8.72756-02
HEe 6.T200E-14
HE®e *

N/SQ=H,

USL = 2,20E+404 M/SEC

XHE = .15

3.0953E¢03
4.8761E40}
3.3993E+01
1.1987E+02 -
9.46451E¢00°

1.8573E+00"

1.8674E+00
9.7972€~-01
4. 9942E¢00

MOVING SHOCK fsrAnolus SFOCK REFLECTED SKOCK

- 5.4957€+03
6.2609E+01
4.5295E+01
1. 5965E402

 -1.0625E+01

1.9274E+00
1.9396E+00
8.9488E-01
4.5078E+00

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

‘4e161SE-4Y

PL = 2, 00500‘ N/SQ-M,
XNZ = .85

-3
[~

v

CoONNPIR=D

> .
x ..
m .

SPEC IES -
E;: L
He

H- .-
h2e

HEe
HE¢¢.

HOVING SHOCK

1.5975E-02
8,8075E-01
1.5827E-02
6.0593€~03
4.56456-04
640401 E-04
8.0325€-02
. 9.5163E<07
1.52656~22

S.1476E~02
8.1409€-01
5.0726€-02
3.4353€-03
1.1069€~03
1.8344€-03
T.7312€-02
2.2329€-05
1.6293€-17

LUSL = 2.,30E¢06 M/SEC

XHE = " .15°

“STANDING SFDCK REFLECYED SHOCK

9.3325€-21

4. 4367E¢02 -3,2307€+03 5. 7194E+03
2.4565E+01 . §.2TTTE+0L . 6.5869E +01
“1.0177€+01 3,2411E+01 4.4122€+01
7.5291E401 . :1. 3028E+02 1.7281€+02
6.6346E400 9.7114€+00 1.0690¢ +01
1.8254€+00 . 1.8910E+00 1,961 0€ +00
1. 7739€+00 1.8887€+00 1. 9679 +00
1.0113E400 9,4613E-01 B8.8)51E-01
1.6740€¢01 5.26471E¢00 5.0144E+00
.mwmemece—cve MOLE FRACTIONS ~=omm==ecoe-

. B.79426-05 -2.5725E-02 6.4785€-02
3.7230E-01 B.6356E-01 7.8908€~01
3.7242E-05 2.5480E-02 6.3867E-02
4e295BE-02 - 4.3943€-03 2.7725€-03

: 3.5722E-06 '5,8783E~-04 , 1.1960E-03
4,2725E-06 .  '8.3007E-04 2.0936€-03
3.4557E=02 . .. 1.9416E-02 7.6182€-02
1.03926-12 3.0082E-06 4.0634E-05
1.2791E~44 1.34996~16



"
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- Continued

IR

TABLE 1.

LEr e o agL

+85

G 6084 F + 0
8.1802E+01
7.3121E400
1.3639€400
1. 81226499
1.0705E¢00°
1.7303E¢01

2.3419E=1 1"
1.0638€-39

v el

2.005+04 N/SQ Hy

.85

MOV ING  §H CK

e 5.16402 42 |
ty ot 3, 1307E'or-

; RHU 8. 9566F $00 ©
L 8. 3537=cox'”‘
T TP 70926384008
isit T4 T 1.8988E¥00

; LT s 1.8334E40C

7 GAME 1.0945E+09

u 1.7939E+01
SPECIES
{ 3 N

Coes * 1.126488-03 ‘

T e 9.0574E-01 "
He 1.12236-33 -
H2 1.0145€-02

. H- 2.3349E-05"
H2E - 2.5885£-05
RE* 8.16156-02"
hE& 5.1709€-10
HE++ d.3006E-25

= 2.002+06 NISUIM,

Ust =
XHE =

.15

NDlNG SFOCK

5.6258E+01
. 3.0980E+01

9.9600E+00
. 1.9242E¢00°
1.9121E+00

5.3572E+409

LULNCTEEE

8. 4YCRE-O

2,3983€-19

usl =
XHE =

.l

N :
'STANDING SFOCK
3.3769E+03
5.9336E%01
2.9374€+01
s 1. 5201E+02°°
* 1.0200€+01
‘1 9576E+00
1.9375£+00 |
2 9. 0504€-01"
5, 4B95E420

MULE FRACTIONS

9,2219E-01""

3.3218€403, . .

.- MOLE FRACT [ONS
© 3,68706-02"

3.65186-02"
3.3485€-03
6.9343E-06 .
1.0378E03 .
7.844CE~-22,°
7.2134E-06 °

“.8987E-02"

8.2046E-01

%.8523E-02 - *

2.6273F-03

7,72C1E-04 °

1.2171€-03
T.74CE-02
la4%ETE-05
2.4727E-18

2.40E+04 M/SEC

"REFLECTED sHOCK
5.8119E+03
6.8730E+01

T, 4.2340E+01
1.4107E402. .

1.8585E+02
1.0941€+01
1.9951E+00
1.9972E +00
8.7291E~01
5,086 8E +00

B 7.8216E-C2
- 7.6381E-01
7.7L15E-02
2.2452E-03
1.2385E-03
2.2733€~02
7.5040E-02
6.5814E-05
7.5257E-16

2.50E+04 M/SEC

Sy

'REFLECTED SHOCK

Tl 5.8209E402

7.1284E+01
4.0282€+01
1.9876E+02
1.1181E+01
© 2.0291E+00
Y 2.0272F°¢00

8.651 8E-91

5.1475E+00

- 5.16C4E-02
7.3858€~01
9.0364E-02
1.8262E~03
1.2465E-03
2.3872E-03
7.3886E-02
9.9309€-0%
3,1762E-15

Pl =
XH2 =

2305404 N/SQ-M, us

Py =
XH2 = .85
MOV INu SHOCK
P - -+ 5.5440E+0Z’
T 3.5344€+01
. RHO ¢ 8.497LE+DD
cH.w @ 9.5538E+01
CA 8.3562E+¢00
(3 1.9303€+00
Lt 1.8460E+00
GAME 1.3732E+90
U 1.8521€E+01
SPECIES
3.2979E-C3
3.0666E-01"
3.291dE-03 .
5.3951€E-03
4.8861E~05
5.4365E-05
3 3.1256E~02 .-
7.0904£-09
1.0537E~30

2.00E+04 N/SQ=M,
.85

MOVING SHOCK
5.9455E 02,
3.9217E+01
8.1639£+00
1.0283F+02
8.6468E+00
1.9592E+00
1.857TE¢00
1.0263E+00
1.9129€+01

9.0070E-01
7.5241E-03
3.3071E-03
3+4565€6=C5
9.8608E-05
3.0746E-02
5.3184E-08
1.51256-27

7.536826-03

1=
XHE = .15

STANDING SPOCK
3.4622E+03 .
6+2219E+0L

. 2.8324E+01
1.635CE+02
- 1. 0443E+Q1

© .5 1.9898E+00

- 1e9646E+00
8.9222€~-01
S5.5¢1GE+00

——————— ncLE FRACT LONS

6. 18565 02
7.9617€~-01

6.1284E-02 .

2.1194£-03
8.3582E-06
1.3825€-03
T.6324E-02
2.6068E-05
2.0053€E~-17

2.60E+04 M/SEC

REFLECYED SHOCK
5.8702E+03
T.3774E ¢01
3.8661E+01
2.12156+02
1.1426E+01 .
2,0623E+00
2.0582E+00
8.5983E-01
5.2059E +00

1.0512€-01
7.1305€E-01
1.0374€-01
1.4997€-03
1.2424€E-03
2.4769€E-03
7.2736€-02
1.4424E-04
1.1760E-14

US]l = 2.70E+04 M/SEC

XHE = ,15
STANDING SFOCK
3.5997€+03
6.5002E+01
2.7781E+01

. 1. 7562E+02
1.0692€+01
~2.0208E+00
1.9933E+400
8.8234E-01
5.607CE+00

. REFLECTED SHOCK

6.0172E+03
. T.6326E +01
3.771T1E+01
2.2634E+02
1.1682€+01
2.0944E+00
2.0902€+00
8.5537E-01
5.2707E+00

MOLF FRACTICNS ==————-—=—=.

1.75C9€-03
8,9050E-06
1.54456-03

7.52C1€-02

4.36CSE-05
1.2555€E-16

7.52C3€E-02.
7.7086E~01
T.45C5E-02"

1.1872E~01
6.8729E-01
1.1718€-01
1.2455€-03
1.2356€-C3
- 2.5642E-03
7.1559€-02
2.,0505E~-04
4.0778E-14
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TABLE 1. -Continued

N o 2
S ; S p1-20kNIm
: b
‘Pl.= 2,00E+04 N/SO—N. ‘ust = 2. BOE+04 M/SEC Pl = 2,00E+04 N/so-n. USL = 2.00E¢04 M/SEC
XH2 ‘=" .85 . XHE = .15 ) ) XHZ = .85 \ XHE. = o15.. ., . .- .. = -
MOVING SHDCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P .. 6e3720€¢02 3.7983€+03 6.2694€ 403 P - *1.2953E+02 © 443393E+03 - ..-. T.0183E+03
T 57 4.2T33E40177 ° 6.TTT2E401 - . T.8993E +01 T 4. 8737E+01 7.3253E+01. 1. 844660E¢0L
RHO 7.9670£¢00 °~ . 2.7697€¢01 . " 3,7381E+01 RHO 7.8438E¢00 .. - 2.8391E¢01.. 2.3, 7828E+01
HOU Y 1.10638402 1. 8849E+02 2.4149E402 CHO 1.2656E+02 L 2016326402 .. 2.T4A9E02
A’ 8.8797€430° . 1.0950E401° ~ . 1.1951€+01 A "'943157E+00 ~ . 1.1482E+01 . .: . 1.2525€401
S 1.9862€¢00 .2,0501E¢00 © = 2.1257F+0CC s 2.0373E¢00 ., 2.1082E¢00 .. - - 2.1867E+00
L 1.8716c400 . 2.0235€+00 T 2412328400 1. 1.9C83E+00 1 2,0865E+00. ©; 2.1915E+00
GAME 9.8587¢-01 8. 7439€~01 8.5154E-01 GAME 9.3307€-01 8.6262E-01 . . B.4557E-01
v L.97716401 ° ~ 5.6747E400 - | 5.3447E+00 U .. 2.1131E+01 5.8335E400 5.5196€400
SPECIES  =—=wecewccoe MOLE FRACTIONS ~———=c-e-—= SPECIES  =~=-ic————— HOLE FRACY!ONS ------- —_
E- ’ le39832-02 8.8927€-02 - 1.3235¢-01" €- 3.2203€-02 1.1643E-01 1.5935E-01
H . Be8936E-01 7.4474E=01 6.6144E~01 H 3.5522€-01 © 6.9221E-01- . 6+1028E~01
He oo 1.3955e-02 "' 8.80S1E~02 1.3064€-01 He - 3.2131€-02 ,1.1528E-01 - - . 1.5720E-01
LT 2,291 6€=03 - . 1.47186-03.° " 1.,0427€-03 H2 1.3494€-03. . 1.074SE~03 - . T.3504E-04
He 1.2594E+04 9. 3859E-04 © 1.2271E-03 He ) 2,1091k-04 - ,1.0113E203. ., . 1.1941E-03
H2e T R 53«65-0«‘“““"1 7051E-03 .- ° 2.6519€-03 h2+ 2.8097E-0% -+, 240062E~03 -, : 2.T973E-03:
HE T ' 7 Be014S5E-027 - “7.4059E-C2 .  7.,0362€-02 HE. . 7.8600E~02 - . .. T-17256-02_ . . 6.7904E-02
HE+ 2.4192E6-07 " -6.94256-05 ° |, 2.8T743F-04 HE ¢ © 149384E-06 ; .. . 1.S5STTE€-04... . 5.4377€-04
HE®+ | ° 3052396257 ' 6.6925E-16 . 1.3598E~13 ME++ T 6.4051E-22. . 1. 2461E-16 . < 1.3497E-12
| X3 ' . - R ). . . 1.
Pl = 2,)0E+D4 N/SQ-My  USL = 2.90E¢04 M/SEC PL = 2,00E+04 N/SQ=M, US1 = 2,20E¢04 n/sec
XH2 = .85 XHE = .15 XH2 = .85 | . o XHE = .15 | Y
MCVIN; s4oCK STANDING SHOCK REFLECTED SHOCK MOVING SHUCK STANDING SHCCK REFLECTED SHOCK
P 6.8235€402 4.0506E+03 6.6119E+03 P . 8.31647E+02 5.0623E+03.. 8,0503E+03
T 4e5877849)° 7.0519€401 8.1T75€ +01 T, 5+3663E¢01 7.8862€+01" 9+0862E¢01 .
RHI 7. 875900 S 25 T9STECL | 3.7487E+0L ' KMy 7.9315E¢00 _  2.9817€+01. 3.9158E¢01
H L.1835£402 '2.0211E4+02 2.5756E4C2 H 1.4391E¢02 .~ . 2.47CHE+C2 3.1119E¢02-
A 9.097¢€+02 © ° 1.1214E+01 © 1.2232€+01 A 9.7450E+00, . , 1.2044E¢01 . . 1,.3154E+01
S - 2.0119E+00° - = 2,0796€¢00 ' 2.1563€+00 s 2.0853€¢00 :. 2.16475+00, . 24 26T0E+00
- L.3845E400° ~° "2.0546E+400 - 2.1569E400 L. . 1.9535€4 00 2.1528E430 - 2.2626E+400
GAME 9.5530€-01 | ‘- 8.6762E-01 8. 4827E-01 GAME 9.05856E-01 - 8.5460E~01 8.4157€-01
vt 2.0444ce01 - 5.75CTE+00 " 5.4229E400 u 2.2582€+01 . 5.990%E¢00" 5.7278E+00
SPECIES it MOLE FRACTICNS —==————————w SPECIES —~——ww—w—=== MOLE FRACTIONS ~———meemeew
- 2.23085-02 " 1.0268E-01 " 1.4590£-01 E- 5.4327E-02 1.43173E-01 1.8575€-01
h 8.7391€-01 7.1852E-01 6.3575€-01 H 3.1306E~01 6.4025E-01 © 5.6063E-01
He 2.2261€~02. + - 1.0170E-01 1.4398E-01 He 5.4193E-02 1.4220€-01 1.8302€~01 .
H2 1.7101£-03 - 1.2542€-03 8.7618E-04 w2 9.38156-04 7.9442E~06 5.1036E-04
h= . Lebig3e-0e 9.8017€=-9% 1.2144E-03 h=- . T 248563E<C&4 1.0676E-03 1.1330€-03
h2+ ©2415208-94 ¢ 1,86136-03 ° .2.7332€-03 H2+ ©.12236-04 '2.26456-03 2.8681E-03
HE o Te9%288-02 ° 7.,29C26-02 6.9146€-02 HE . T.6778E-02 . . 6.93606-02 . 6.5305€6-02
[l 1.7019e-07 1.058CE-04 3.9776E-04 HE + 1.5123e-06 3.1545F-04 . 9.8932E-04

HEee - 2.2991E-23 3.00653E~15 4.3675€-13 HE+e 8.6344F-20 l.6217€-13 1.1947E-11
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?

85

MOVING SHOC

P - a9, 6117E402
T. -:5,80)3E+01
R +8.0925€+00
T.1.62445402
T1,01T6EQLT
' 2.1228E400
© 2.0051E+00
" 4.90425<0F
. © 240628401
SPECIES ~ ——---= -
HERE S
E-i £ @ 7.8587€-02
Mt s T.6665%~01 ¢
He 143 T 7.83756-02
HZ' tY L 649T45E-04 -

X

S

E-
H
he

H2 -

H=
h2
HE
KE
HE

w00 ", 2.0438E-CS

LT T44T89E-02

3.27406-18

2 .
.
. o

Pl =

HZ2 = u.85

MUVING SHOC
© 1,0585E403,
6.19064F+0L.

. 1.8212€+02 .
© 1.,0607E+0L,
2. 1800E+00
2.0612E¢0G |
. '8.8098E-01-*
2.5500E001

PECIES .

1.0363€-0F
7.1369€-01
. .1.03338-01-
- 543621E-04
3.9147E-04
64 4934E=04
7.2729E-02
4,5080E-05"
5.8336E-17

+

+
e

Pl = 2 UOE'O# N/Su‘ﬂ'
XNZ =, T

o

2. 005004 NISu-M.

~a.zareEooo*$'

USl =

_XHE = .15

STANDING SFGCK
. .89375'03
' 8.4555E+01
-3.1384E¢01
2.8B0C8E+02"
Te142627E+0L"
12,2207€+00 .
72..2205E+400°
“8.4900€-01"
6.1961€+00

..60500# HISEC

1]

- "MOLE FRACTICNS -
-7 . .

“1.70C3E-01

--5.9022€-01
‘5.8081E-04

2.4365€E~03
6.6951€-02

- 1.5746E-12

XHE = .15

srAyDlNG SHCCK
‘64.-8310E¢03
9,04 71E401

.2965E401°

§ 103239E+07

202905E+00
8.4582E~01
e;«lbnsqoo

o

- 1.68C5E=01 "

-1.0396E-03°

"t 15326402

2766E+00

6 B824E=06

B MOLE FRACTIONS Bt

e 1. 95235—01~‘

S.4268E-01
'1.92¢68E-01

4.1466E-04"

Y.941CE-04
6.4652E-02

- 1.03€56-03 7
. 1.25€1E-11 -

-+ 2,5061E-03

TABLE i, - Continued
A -2 -
. P " 20kN/ m
. ) PL = z.$§;f04 NISQ-n;
X2 = .8

REFLECTED SHOCK
T 9.26T7E 403
L 19, 757SE 401
" 4,0661E+01 -
“13.5101E402

I, 3834E+01
5 2430T1E+00
' -2.3355E4C0
-’ 8.3959E~-01

5. $755E +00

R

- —————————

< 2.1119€-C1"
1 5,1271E-01
* 2.0768E-01
3.4245E-04
< 1.0427€-03 .
" 2.8228E-03
£.2489E-02
"1.7252€-03
9.3551E-11

s R
S

USI = 3. 605004 N/SEC

'REFLECYED SHOCK

I's0655E 04
1.Ca94E ¢02
2111E+01
“$396E +02
1.4576E+01
1T'242672E¢00°
éz.hlllEfbo
" 8:3968E~01
64261 TE+00

R TN

2.3559€-01
4i6739€-01
2.2099E-01 °
‘2.1975€-04
. 9i3658E-04 .
. 2.6610E-03
S<9330€E-02
5. 2.8820€-03
6.6401E-10

CONVPID~T

R TR

“MOVING SHOCK,
“1.1831E+03
6i5694E401
-8.4921E+00_

2.0294E+027

2.2272E+00
. 2.1207€+00;
‘S T497F= -0l

2.7068E+01

© 1.2883E<01
" 6e7053E-01
© 1,26839€=01
4.1828E-C4

T B.T163E-05"
6.4584E~-1¢6

4.21516234 "
T.44106-04: .,
. 7.06456-02

. usl. = 3, 80E006 HISEC
5 .

XHE =

‘§iA&biNo-sroék

L - 7.8483E+03
9.6684E+01

1.1041E+01 " "

PL = 2.00£+06 N/SGIM,

XNZ = L85

MV ING SHOCK
T1.3148E403°
. -649290E+01
L B.6920E+00"

1. 1479€401 .
T2.2745£400
241830 +00;
8. 7120€-01
2.8579E+01

>
X,
m

(%
<
m .
o
-
m
“w

T 1.53698-01
6.2286E-01

1 4.3722E-04
" 3.1883E-04
,648558E-02
1.5636E-04
5.1907€-15

3.4

:2.36LZEQCOH'§

,2.19255%0L‘.1

376EeCl-
3.5262€+02
1. 3886E401.
2.3323E400

8.44656-01
6,701 3E+00

- MOLE FRACTIONS

%e9758E-01
241596E=01

12.8661E-06
19.2024E-06 .

2.4752€203 .
6.1786E-02
"1 7416E-03
.8.6053€~-11

REFLECTED suocx

T U 1.2202E404 .

‘. “1.1316€+02

‘ _A.;azbsoox
4.4018E+02
'1.5403E+01
2.42T1E+400
2.4883E+00
8.4258E-01
6.6031E+00

2.5905€-01
N 4.2540E-01
.7 2.5290E-01
. 143373E-04
8.3183E-04
-2.3992€-03
5.57C6E-02
“4.5768E-03
:4,33264€-06

a

USl = ‘oOOE'OA n/SEC
H

xHE =

STANDING SHOCK

" 1.53156-017
3.2739€-06 . . .

6.9526€403 ,
0339E+02;
S5517€+01 -

'3,9203€+02- .
1:4585€¢01- -

2.3882€400

2043376400
8,4541€-31

6;98265000

" 2.4238E-01
%45457E-01.
2,38C5€E-01

1,8987E-04 .
8,3038E-04

1 2.3429€E-03

5.8817€-02, . -

© 2.8168€-03

5.3563€E-10 .

HULE FRACTIONS =mmimmmemoms

REFLECTED snocx
"1.3896E404 °
'1.2240E+02
4,4230E ¢01
40 8969€402
‘1.6342E 401 '
2.4862€400
2.56T0E 400
8, 4998E 01
a.qqrwecoo

‘2481L45E=01
3.8390€-01
2.73326-01
7.7097E-05

1.4236E-04

© 2.0T16E03
5.1632E~02
6.8027E~-03
. 2.5757€-08

151



PL =2
XH2 =

P
L
H
A .

§ e
S,
GAME .

U - ..

SPECIES -

E-.-
H Lo
He

H2

H- e
n2¢+ -

HE

HE +
HE+ -

Pl = 2.00E¢04. N/Su-M,

XH2 = .85 XHE = .15
. MOVING SHOCK- STANUING SFOCK REFLECTED SHOCK
P 1.59862+03 . 1.1318E+04 1.7741E404
B S ¢ 7.6350E+91. 1.1829€+02 1.4621E+02
RHO .z - 94D462E+0C 3.7106E+01 4. 4320€+01
H, . 2.7219E+02 4. T65CE+02 6.0051E+02
A, -, 1.2388E+01 1l.6147E+01 1.8847E+01
S, co.. . 243699E+00 2.4961E400 2.6041E+00
oy 243146E+00 2.5785E+00 2.7379€£400,
GAME .,  .8.6839E-01 8.5485¢~01 B8.8740E-01
U 3.1596E+01 T.7102£4290 8.0768E¢00
SPECIES ~eommm=wc——- MOLE 'FRACTIONS —=w=w-= v————
€= ., 2.0l83¢-01 2. 8448E-01" 3.2565€-01
Hoo 5.3088E~01" 3.7771E-01 3.0486E-01
He 2,0095€~91 2.77C1E-0L 3.1273E-01
2. i ... Le9718E~N& 7.5069€-05 2.0106E-05
He | .. . %.3362E~04 6.5981E-04 6.2530€-04
h2e ., 2.0175E~94 - 1.8812E-03 1.3251€-03
KE 5.4395E~02 5.19228-02 4.25646-02
HE ¢ 4.1064E~04 . 6.25C%E-03 1.2221€-02
HE#+ 1.8244E~13 8.0228€E-07

152

RHO .

<00E+04 N/SQ=M,

MOV ING SHOCK

. 1.4533E+03
1.2823E+01
8,8787E+00:
2.4T798E+02
‘1.1927E+01
2.3221€+00
2.2477E+00
8.6910€-01
:3.0090E + 01

1.7808E-01
5.7623€E-01 -
1.7739E-01
2.5526E-04
4.397TE-C% -«
d.T170E-04
6.66T6E-C2
2,5723E-04

3.3349E-14 -

. ~TABLE l. ~Continued

b, =20 KN/ m’

US1 = 4.20E+04 M/SEC

XHE = .15

STANDING SHOCK

REFLECTED SHOCK

1.0112E+04 1.57¢3E+04
1.1050E+02 1.3327E+02
13.,6531E+01 - 4.4569E+01
- 4.3335E+02 . . 544298E¢02
1.5325e+01 -, 1. T4TSE+01
2.6423E¢Q0 .. . 2.5658E¢00
. 2.5052E+00 2.6504E¢00
8.4841E-01 - .8.6459E+01
7.3219€+00° 7.480TE+00
mm—————— =~ MULE FRACTIONS —=—=—=w==-—
2.6383E-01 3.0374€-01
441517€-01 3.4400E-01
2.5812€~01 2.9325E-01
1.2217E-04 4.0999€E-05
T.4169E-04 6.7252€<04
2.1399€~03 1.6992E£-03
5.55T0E-02 4.7131E-02
4.3032E-03. 9.4630€E-03
2.9057E~09 1.4729€-07

USL = 4.40E+04 M/SEC

l1.4535E-08

PL =.2
XH2 =

P

T
RHO
M.
A
s
z

GAME
Y- .

SPEC IES

E~
H

He
H2
H~

H2e

HE
HE +
HE++

PL = 2
xM2 =

p
T
RHO

W
A
S
4

GAME . -
Y

SPECIES

[
H

He

H2 - Ers
H= .
H2+

HE

HE+
HE++

“00E+04 N/SU-M,
.85

. USi = 4,.6QE+04: N/SEC

-XHE = .15

MOVING SHOCK STANOING SKOCK REFLECTED SHOCK

1.7506€+03
T7.9921E+01
9.1902€+00

. 2.9752E402

1.2865E+01
2.4178E+Q0
2.3834E+00
8.6896E~01
3.3095€¢01- .

2.2485E-01
4.8703E-01
2.2372e~01
1.5024E~04
4el149E-04
9.0887€E-04
6.2301£-02
6.3466E-04
8.8785€~-13

«00E+04 N/SQ-M,
«85

-MOVING SHOCK

- 1.2538E+04 1.9932E+04
1.2685E+02 *1.6213E+02

T s 3,7260E401 - 4+3428E+01
S.2131€402 . 6.6400E+402
1.7073€+01- - 2.0511£401
2.5489E400- 2.661 9 +00
2.6527€+00 - 2.8309 +00
8.6622E-01" 9.1660E-01
8.1818E+00 8.8944E+00

MOLE FRACTIONS ===—==——mime-.
3.0425E~01 3.4748E-01
'3.4228€-01 2.6570E-01
2.9469E-01 3.3226€E-01
4,.4152E-05 8.9501 E-06
I 5.9162E-04""" 5.9283E-04
1.5961€~03 9. TT42E-04
4.7956E-02 3.8152€-02
8.5451€E~-03 1.4831E-02
.. -6.63706-08 4.3207E-06

US1 = 4,80E+04 M/SEC

XHE = .15

STANDING SHOCK- REFLECYED.SNDCK

1.9089E+03 1.3T79E+04, 2.,227TE+0%
8.3582E+01 1.3647E¢02 -1.8147E+02
$.3075E+00 3.699SE+01 4.1949E401
3.2396E+02 5.6786E+02 T.3268E¢02
1.3364E+01 1.8142€+01 2.2420E£+01
2.4659€+00 2.6005E¢00 2.T186E +00
2.4538E+00 2.72817€+09 2.9265E+00
8.T076E-0L 8.8378E-01 9.4650E-01
3.4587€+01 8,6874E+00 9.8572E+00
----- w=——=e=- MOLE FRACTIONS -===e=eceeae--
2.4707€-01 3.2336€6-01 3.6854€-01
4.46481E-01 - 3.0822€-01 2.2773€-01
2.4560E-01 - 3.1156€-01 - 3.5122€-01
1.1248E-04 2.4761E-05 3.7068E-06
3.8431E-04 5.3820E-04 5.6236E-04
8.9383E-04 1.3070E-03 - 6.8894E-04
6.0171E-02 4.3942€-02 3.4085E-02
9.5890E-04 1.1028€-02 1.7149€-02
2.8327E-07 2.2233E-05

3.9658E-12



Pl
XH2

2.

\

e

-

2 ,.245129€+00: -

Pl
XH2

= 2.

s 2407356402 s

US1 =-5.C0E+

OQE+C6, N/Su=M»
5 E " XHE .15

MOV ING SHUCK® STANDING SKOCK

'5.7373500L 32T 1o 47188402
9.3959€+00 - 3.6267€401
.3.5151:002 * e 1565E402- .
+1.38B6E¢01-1 . 1.9345E401L

"2.5256E+00
. 8.7376E~-01-
L 3.606BE401: ~

2. 8052E+00 "
©9.069€E-01 -+
7 9¢3363E400:

1.66388-11"

YOE 406 N/SusMe?

- © AXHE

.15

.. MOV ING SHOCK® STANDING SPOCK

GAME
Urpany

SPECLIES

£E=- 0
H

He

H2

o

H2+

HE e
"HE+

HE ¢+

. 245618E400 "

. <
. 8.7793E-01 , 't

2.2443E4031 " v 1.6120E+04"
$.1357E+0). -+ -1.59186E+02 .
9,4538E400 " - -+ 3.5137E+0L:
. 3.B016£402 i6474E402- . -
L 1.64375¢CL - «069GE+ 01 -

P 2.6975E4C0 . .
. 2.8825E+00
" $.3386E-C1

2.5985E+00

3.7538E£¢01 e 0072E40L ¢ 5
mem—meofeaas SMULE FRACTIONS
2.8892E= 01 : -3.590CE-01

: 2.4468E-01

tr 4 - 3443C1E-0L
5.9033e~-05 6.8817€E~06
3,1433E-04.. 4.6262E-04
B.0497E~06 " - T1.9865E-04
5.5643E~-02" - 3. 6389E-02:
2.0821€-03. - 1.5645€~-02
6.6623C=11"."

‘4.0888E~-06

T 1.49T1E4 04 -

2 246499E€400

2.6844E-012 ~*. "3,4158€6-01 ° -
4.G636E-CL: 2,7579€6-01"
2.,6651E-01" 3.27¢1E-01-
B8.24T1E-05. . 1,.3330€-C5"
3,511 9E=047 - T4.965CE-04
3.5833E~04s *l,0370E~03- ...
5.,7968E~02, . 1..4,0039€E-02"
1.42336-05 ‘.14 343CE-02

-1.106G€=-06 -

tUS1 = '5,20E+04! N/SEC

TABLE I. -Continued
* p. = 20kN/ m?
1 |
04 M/SEC Pl =
AH2 =
REFLECTED SHOCK -t
. 2.4765E 404 L
1 2.037TE+02 v
St 400273401 KHO
T . B.06TIE402 LR
Tt 244431401 A e
2.7723€+00. S+
{ 3,0178E+00 7.0 b
9.7068E-~01 GAME
1.0963E+01 u o
B SPECIES "
3.8745€-01 E- ¢
1.9369€-01 Ho7
. 3.6815€6~01 e 7
© . 1.5320€-06 2
i 5,2552E-04 M= i
& 4, TY37E~04 H2¢ ! '
;' 3.0455€-02 HE - 17
1.9149E-02 HE+ 3§ -
. 1.,0058E-04 HE+ ¢
Pl = 27
XM2 =
REFLECTED SHOCK TR
© ) 2.T345E404 P
© 242B24E 02 T
.3.8637E+01 RHO
¢, 8.8523E+¢02 H .
2.6422E401 A
i1 248224E+00 S .
3.1005E+00 [N
© . 9.8641E-01 GAME
s le2l44E+ 01 [T
o —— SPECLES
. 4.0373E-01 F- ¢
tn 1.6482E=01 Hoog
- 3.8226€-01 B g
6.6683E~07 H2 s
4.8003E-04 He g
3,3801E-04 H2¢
2.T134E-02 HE .
2.0860E-02 HE+ -
3.7945E-04 HE #4;

2.00E+04 N/Sd'Hv

+85

¥ MOVING SHOCK

2.42C9E+03
9. 55666001-'“
© Ge4dC4E+00

T 4.0992E¢02" -

1.5018E+01"
2.6094E+00
+ 2.6722E+00
8.8325€-01"
T 3.9995E+01

3.03846E-01 ~

3.2937E-0Y
3.0499€-01

“a1153€-05 .~

2.7597€-04 -
T.3730E-04
5.3131€-02"
3.0036€-03
2.5740E-10

Q0E+04 N/SQ My
-85

MOV.ING SHOCK
2.,6031E+02
'1,0005€+402
.9.4750E+00
4.4076E+02
1.5635E+01"
2.6567E+00 "+
2+ T460€E¢ 00
8.8973E-0L
4.,0433F+01

3.2699€-01 -
2.9515€- le
3.2230€-01
2.76890E-0°%

24381 8E=-04"-

545953E-04
5.0358E-02
4.2655E-03
Fe6426E-10

‘usl
*XHE

STAND!NG SHOCK

5.40E+04 ‘M/SEC

REFLECTED SHOCK

1.7193E+04 2.99TTE+04
_41.72235002 ¢ - 2,5411E¢02
T 3.3747€401 3,7149E+01
7.1484E+02 -9,6T63E+02
. 2.2124E¢01 ‘2.8313E+01
2,7424E+00 ~  2.8695E+00
2.9572E400 - 3,1T55€+00
- 9.6072E-C1" ©-9,9341E-01
1.0927€E+01" +'143363E+01
MOLE: FRACT [ONS ~~we—oemew——
. 3.7502€-01 ° 4.1767E-01
T2.1597E-01 ¢ 1 1.4109€-01
3.5724E~00"" " - 3.9333E-01
T 3.5138E~06 € 3.1398E-07
" " 4.3118E~04 - 4+2993E-04
‘. 6.04STE-04 2.4498E-04
© o~ T3.3122€-02 2.3885€-02
- 1<7587€-02 2.2181E-02

1.3745E-05

1.1703E-03

L USL =-5.60E¢0¢ NISEC

XHE = .15

STANUING SHCCK-

REFLECTED SHOCK

- 1.8155€404 3.2556E+04
1.8681€+402 2.8014€402
3.2062E+01 - 3,5839E+01
7.6562E¢02 ¢ 1.0514E¢03
2.362SE401 - : 3,0045E +01

T 2. T86SE+00 - ‘2.9136E+00
3:0313E¢00" 3.242TE+00
9. 8600E~01" - 9.9373F<01
1.1917€40}" 1.4486€ ¢01

MOLE FRACTIONS ~=-==-wsed-l’

3.9015€-01 4.2967E~01
1.8887E-01% 1.2225€-01
3.70656-01 " 4.0126€E-01
1.7522€-06 1.6314E-07
3.9626E~04 3.8130E-04
4.4852E-04 1.8435€6~04
3.0075€~02- 2.0545E-02
v 1.9365€-02 - 2.2825€E~-02
« %s3547E-05- -

2.8878E~03
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TABLE I. -Continued

. 2
ne 20kN/ m
Pl = 2.)0E+04 N/SQ-M, USl = 5,80E+¢04 M/SEC Pl = 2,00E+C4 N/SQ=M, US1l = €.20E+04 M/SEC |
XH2 = .85 XHE = ,15 XH2 = ,85 XHE = .15
1
MOVING SHOCK STANDING S+OCK REFLECTED SHOCK MOVING SHUCK STANDING SHOCK REFLECTED SHOCK

» 2.T913E+03 1.9071E+04 3.5102€+04 4 3.1833€+03 2.0628E+04 3.9846E¢04
LI 1.0436E+02 2.0194E+02 3.C531E+02 T 1.156T7E+02 2.3360E+02 3.5315E¢02
RHD  ° S.4406E+00 3.0483E+01 - 3.4807€+01 RHO 9.2855E+00 2. T464E+01 . 3.306TE+01
HTe 4.7270E402 8.1770E+02 1.1377€403 H 5.3980E+02 9.2418€¢02 1.3128€+03
A 1.6291E+01 2.5089€+01 3.1624E ¢01 A 1.7756E+01 2.7824E+01 3.4625E+01
S 2. 7035E+400 2.8217E+00 2.9542E+00 S 2.T944E+0) 2.9036E+00 3.0281E+00
z 2.8197E+CO 3.0981E+00 34303CE+00 4 2.9637E+00 3.2152€+00 3.411TE#00
GAME 8.9756E-01 1.J061€E400 9.9166E-01 GAME 9.1967E-01 1.0308€E+00 9+ 9494E-01
v 4.1863E¢01 1.29265€401 1.5565E401 : u 4.4663E¢0L 1.5116E+01 1.7435E+01
SPECIES  ~=ceemcecoen MOLE FRACTIONS =-==-- —————— SPECIES  ==-—=-—ewa-- MOLE FRACTIONS —=o—emo=e—-

E- 3.4449€-C1 4 .0320€E-01 4.4006E-01 E- 3.7621E-31 6.2481E-01 4.5785€~01
h 2.£333E-01 1.65€¢1E-21 1.0777E-01 M 2.07303E-01 1.2794€E-01 8.6T4T7E-02
e 3.3818E-01 3.82C8E~01 4.0627€-01 He 3.6532E-01 4.0011E-01 4.1107E-01
h2 1.8356E£-05 9.068CE-07 9.4323€-08 H2 7.2905E-06 2.69C9E-0T 3.9045E-08
H= © . 2.0278E-04 3.61€E7€-04 3.3974€-04 He L.4384E-U4 2.9105E~04 _2.TLT3E-Q4
I . 3.763dE06 3.3644E-04 1.4499€-04 F2+ 4,.1168E-04 1.9437€-04 9.T779€E-05
HE 4. 7T2556-32 . 2.73556~02 1,7153€E-02 HE - 3.9991E-92 2.2558E~02 1.0722€-02
HE+ 5.96421E-03 2.09C0E-02 2.2562E-02 HE ¢ 1.0621E-02 2.3394E-02 1.9528€-02
HE++ 3.5106E~09 1,22C2E-06 $.7179€-03 HE ++ 4.1995€-08 T.0044E~04 1.3716E-02

PL = 2.COE+C4 N/SQ=-M, US1 = &.COE+0& M/SEC Pl = 2,00E+¢04 N/SU-M,  US]l = &.40E¢0&4 M/SEC
XH2 = .55 XHE = .15 XH2 = .45 . XHE = .15
MOVING SHOCK STANDING SFOCK REFLECTED SHOCK MOV ING SHOCK .STANDING SFOCK REFLECTED SHOCK

[ 2.984TE+0? 1.9898E+4 3.7518E+04 P 3.3861E+03 + 241302E404° 4.1996E+04
T 1.1000k+02 2.17175E+92 3.2922E¢02 T 1.2190€+02 2.5046E¢02 3.7765E+02
RHY . 9.3755E400° 2.8915E+01 3.2934F+01 . RRD 9.1545E400 2.6J17€+01 3.2110€401
H o, 9.0571E+02 8. 7060E+02 1.2243E4C3 H © 5.T493Ee02 . 9.7910E¢02 1.4034E+03
A - © 1.6995:+0) . 2.6508E¢01 3.310SE+01 A " 1.8610£+01. 2.9114E¢01 | 3.6201E+01
s "2.74950+2) " 2.866SE+00 2.9916€ +00 S: 2. 8390E+ 00 2.9410€+00 3.0642E+00
4 2.89265+00 3.1595E+00 3.3583€ +0C L 3.0344E+00 3.2689€400 3.4631E+400
GAME 9.3726F-01" 1.0213E430 9.9150£~-01 GAvE 9.3632E-01 1.0352€+400 1.0020€ +00
u 4.32715+01 1.3987E+01 1.6522F +C1 u 4.6025€¢C1 1.6157E+01 1.8344E+01

SPECIES  ==-mmccomeoe MOLE FRACTIONS —————~wewww- SPECIES  ------——==—— MOLE FPACTICNS =-~eeeee—-

£~ 3.60965=01 . 147SE~01 444924E-01 E~ . 3.9066E-01. 4.3421€-01 . 4+65B89€-01
= . 2.3399E~-01 - 1.4519€~01 9.6450E-02 h 1.8254E-21 1.1241€-0L 7.8023E-02
b+ 3.5254E =01 3.9167€-01 4.0922E-01 re 3.T6516-01 - «.07C9€-01 4.1246E-01
H2 1.17258-05 4.B8153E~07 '549490E-08 R2 “.3561E-0¢ 1.5181E-07 2.6109E-08
"= 1.7102:-04 3.2551€-04 3.,0444E-04 H 1.2065€-04 - 2.56CSE-0% 2.3996E-04
R2¢ ©.92256-"4 2.5352E~04 1.1818€-04 H2+ 31.3544E-04 1.49C26-04 .. 8.1291£-05
nE . 4+3783E~J2 2.48S3E-02 1.3865E-02 3 3.5901E-02 2.0137€-02 | | 7.,9102€-03
HE+ 340735E-03 T 242268E-02 2.1387€-02 HE ¢ 1.3533c-02 2.4263E-02 1.7219E-02

FEee 1.2388E-08 3,1026E~04 9.4130€-03 HE ¢+ 1.3982E-)7 1.48€6CE~03 - 1.8184€~02
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XH2

SPECIES

E_
H
He
H2
M-
H2+
HE
HE +
HE#++

Pl =
XH2 =

SPECIES

E-
H
He
h2
H=-
H2+
HE
HE+
HE ¢+

<85

© XHE . +15

TABLE |. - Continued

Py 20 kN/ m2

Pl = 2,00E+4 N/SQ-My US1 = €.60E+04 M/SEC

MOVING SHOCK STANDING SKOCK REFLECTED SHOCK
~3,5530€403

1.2875c+02
d.9915E+00
6.1109E+02
1.9566E+01
2.8822€+400
3.1028E+00
9.5802E-91
4.T7357E+01

4.0603€-01
1.5998E-01
3.8727E-01

«5145E~06
1.0174E-04
2.6711E-04
3.1749E-02
1.6594€-02
44599507

2.00E+04 N/SU-My
5

MOVING SHOCK
2.8040E+403
1.3643E+02
8.8016E+00
6,4828€6+02
2.0629E+0.
2,92365+00
3.1679€+00
9.8467E-01
4. 8664E+01

4.1623€-01
1.39608-01
3.9653E~01
1.4051E-0¢
8.6668E-05
2,0821€E-04
2.7775E-02
1.9574€E-02
1.4065E-06

2.1854€+04
2.6654E¢C2
2:4766€+01
1.035)E+03
3.0245E+01
2.9754E+00
3.3164E400
1.0352€+00
L. T16EE+C]

4.2961E+04
©.0244E4+02
3.1122E+01
1.4956E¢(C3
3.7797E+01
3.0985E¢00
3.5100E+00
1.0114E+00
1.9235E+01

MOLE FRACT[ONS -m=m=smmmme—mm

4.4228E-01
9.9920E-02
4.1223E-C1
9.1867€-08
242558E~06
1.1764E-04
1.7828E~02
2.4647E-02
2.7552E-03

4.7300€-01
1.0242E-02
4.1374E-01
1.7793€-08
2.1012E~04
6.8013E-05
5.6327€-03
1.4806E~02
242297E-02

US]l =-&.B0E+04 M/SEC

XHE

o1

STANDING SHOCK
2. 2454E+04
2.8271E+02
2.3625E+C1
1.0925€E+C3
3.1131€+01
3.0094E+00
3.3618E+00
1.0328E¢00
1.8079E+01

REFLECTED SHOCK
4.5T9TE+04
4.2918E+02
3.00256+01
1.59156+03
3.5486E+01
3.1332E+00
3.5539E+00
1.0222E+00
2.0202£+01

MOLE FRACTIONS ~=-———~—=-—

4.4980£-01
8.92228-02
4.16C7E-01
5. 7546E-08
1.9915E-04
9.4121E-05
l.54€67E-02
2+4470E-02
4.6815€-03

“.7951E-01
6.2800€-02

4.1525€-01"

1.1998€E-08
1.8056E~04
5.6483E-05
3.8180E-03
1.2395€-02
2.5993E-02

Pl = 2.00E¢04 N/SQ-M,

XH2 = .85

SPECIES

E-
H
He
LF
H-
h2+
KE
HE +
HE++

MOVING SHOCK

4.0164€¢03
1.4525E+02
8.5560E+00
6.8b6415402
2.1837F+01
2.9650F+00
3.2316E+00
1.0159E+00
4.9915c+0}

442769E~01
1.2045E-01
4.0520€-01
1.4091E-27

T.4050€-05

L.5773%-04
2.4015kE-02
2.2397¢-02
4.4248E-006

US1l = 7,00E+04 M/SEC

XHE = 415

* STANDING SHOCK

2.2816E404.
2.9844E+02
2. 2442E+01
1.1501€+03
3.2380E+01
3.0636E+00
3.4065E400
1.0313€¢00
1.8955€+01

MOLE FRACTIONS

4.ST00€-01
7.9844E-02
4.1888E-01
3.7025€-08
1.7411€-04
7.5846E-05
1.3078E-02
2.3651€E-02
T.2640€-03

REFLECTED SHOCK
4.7220E404
4aS6T2E+02
2.877SE+0L
1.6879E+03
4.1181E+01
3.16T4E+00
3,5930E+00
1.0335E¢00
2.1140€+01

4.8515E-01
5.5859E-02
4.1704€-01
8.0618E-09
1.5235€~-064
4,662BE~05
2.5116E-03
1.0246E-02
2.8985€-02
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C . _ TABLE 1.

-Contlnued . s T T
. M . N - i
s . :
2 .. . .
. pl-.SOA‘kNIm : © N

Pl. = '5.00E+04 N/sq Mi  US1 = 4,COE+03 M/SEC e Pl = S, oosoo‘ N/ US1 = €.00E403 W/SEC ;

XH2 = . .85t s TTs - XHE = a15 e XHZ .= -.as " © XHE = oS- ;
MOVING SHOCK SYANDING SHOCK * REFLECTED SHOCK - MOVING, SHDCK srAuoxuc SHOCK REFLECTED SMOCK

[ 1.2097E+01 2.5396E+01 " 6.2333E401 I 2.7664E+01 . 8. 6039E+0L . 1o 7534002

v : +3.0557E+00 .‘4 ©35827SE4CO T "5.44B4E+00 T % (5,5898E¢00 _ - 7.7659£400 . '10066E+01

R . 3.9585€+00 - 6.6354E+00° 1.1440E¢01 - RHO .",b;esu1E¢ob~ 1.1071€+01 -1.7276€¢01

H . 3.1244%400 "3.9436E400 S.736CE+00 H: L7 5.89T6EeQ0 ' °  8.5048E+00 1.1767E¢01

A i .. . L.T4llE+0V 1:9395E400 ' "2,2893E+00 A’ L2.3166E¢00 T ', "2.6899E+00 '3,0034E+00

S - . 1.0762E4+05 1.0766€400 '~ 1.1012€+00 s, ' 1.1553€400- 1. 1644E+00 1.1934E+00

[ . 1.0000E+00 1.0000E¢00 ' : 1.0000E+00 3 1.0000€+00 1.0008E+00 1.0083E+00

GAME::  9,9208E-01 - 9.827T4E~01 . © S.6193E-01 GAME 9.6007E~01 9,30986-01 . '848875E-01

u 2.4141E400 <7 T1.4366E400  '° 1.2784E+00 v 3.8670E+00, 1.7242€400 " 1.553TE+00

———————— MOLE FRACTIONS =-=—===—e—vm - © SPECIES . =~=—=~——==, MOLE FRACTIONS ———~ <~
3.0372€-65 4.9782E-43 4.4861E-27 E- 3.5383E-26 1.0840E-16 . 946437613,
8.,17725-11" 1.3878€-08 1.2955€-05 h 2.97T87E-05 14565E-~03 1.6416E-02
- T.3350E-21 - 1.45056=20 © © * ° 2.8166E-20 He' 3,6590E-20 6.4678E-1T | 6.3588E-13
8.5000€-01 ‘- 8,5000€-~01 "~ 8.4999€-01 H2. 8.4997E-01 8.48526-01. 843482601
L 1.6339E-71 t T 1.27228-67" 3.4685E-30 R 7 4,6126E-29 * 7.0440E-19 3.6036E-14
0.2116€-20 © 5.4917€-20 4.1255E-20 Hie ' 3.2831E-20 | " 6.44S2E-17 3.44526-13
1.5000E-01 1.50C0€-01 - 1.5000E-01 hE . .. 1.5000E-0L . "1.4988E-01 .. ' 1.4877€-01
4.3T60E~T) ©9.7204E-59 © " 2.9763E-49 hE - - 1.5000€-0L 3.4141€-37 6.56708-30
nJ 0. HE+# - D "0 0;-

Je .

Pl = 5.0CCeCe N/Su-M,
XH2 = .85. e

MOVING SHOCA
1,9056E+0]-
©i2232E400
©J5126E+0C

© 2.3318E420°
. 1,1165€+¢09
v. .4 150000E+00
AME ~ © 1 9,7T46E-01
- 3.1423€+00

€- s 0.5027€-37
+ © - 1.6346E-07
He P 2,2291E-20
r2 - 3.5000E-01
H- . 4.3292E-41
H2e 4, T1316-2¢C
hE - L 5000E~01 .
‘RE+ 2.1676€-55

HE++ . d.
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USL = 5,C0E+03 N/SEC

XHE = rJ15 .

‘5.0475E401
5.6556E+00,

: L 8.9231E+09
S 44 3TI3Ee0Y . N0

5.9728E400 _
2.3295€4CC"
1.1221E+00
1.0000E+00_
9.5943€-01
" 1.5855€¢00,

POLE FRACTIGNS

%.5355€-25
" 2.7374E-05

3.20256-20

8.4997E~01

. 4.03556-28
3.7352E~20
v SOQOE-2L
4.2218E-48
2.

STANDING SHOCK REFLECYED SHOCK

1.1154E402 .
7.7575E+00 -
134370540}
8.4886E+00
7 2.6904E+00.
" 1.1485€+00
1.0007E+90

" 9,32645€-01
. 143936400

a

1.7178E-17
1.3701€-03
3.7386E-18
8.4873E-01
5.2370E~16§
1.2985€6~17
L.4990€E-01

1.7522¢8-36 .

0.

: Pl % 5.00E+04 NISO-H.~
XH2 "= -

Toa

.85

SPECIES

€-
H

He
r2 .
h= .
H2e
HE
FEe
HE¢e

.

US1 = 7.00E+03 M/SEC

XHE = - ;15.

MOVING SHOCK- SYANDKNG ShOCK - REFtECTED SHOCK

3.7961E¢0L , -

7.1176E+00

5.3282E400 -, .

* 71.70485+00;
. 2.5859€+ 00

. 1419238600 ,
2 - 7 1.0034E+00

. $.3908€-01
T 4,5921€+09

©. 1.34T74E¢02

9.9178E+00 -

- 1a3475E+0L

-1.1578€+01
: 2.97T97E+00
1.2055€+00
1.0082E+00

: 8.8790E-01
1.8133E+00

: 2941 1E+02

1.2025€+0)

- 240504E+01

<. 1e 5519401

- 3.2690E+400
* 1e2373E 400

1+0306€ +00.

*.8.6228E-01
+ 1+6136€ +00

m———————a KDLE FRACTIONS ===c-e—cm—mee -

6.8776E-18 -

T8.2227E-36 -

4.,5977e-18
8.4924E-01

2.3735E-20

2.3729E~-18
1.4994€-01

o.b!JbE =41

e

6.6718€E~-13

1.6337E-02 : - . .

4.6020€-13

. 8.3489E~01 .

2.06402E-14
2.2739€-13
1.4877€-01

3.1772E~30 -

0.

1.2957€-10
5.9363€-02
9.4690E-11
7.9509E-01
1.0509E-11
4.5384E-11
1.4555€-01
. 4,1850€-25
7.1094€-91



PL
XH2

cCOMNUVPIXT=T
e
X

SPECIES’

PL =

XH2 =°

TABLE I - Continued

Cen ity 2
Y <'50 kN/ m
st :,r' oy Tl o Ll @ B ST
5,00E+04" N/SQ-My © US1 = 8.COE+03 M/SEC" PL = 5,00E+046 N/Su=M,
.85 . XHE = .15 XH2 = .85
1 . " B R S N [ T N 1.
"&bVlNE'swch':srApoluc SHOCK ¢ REFLECTED SHOCK Ty MUVING SHOCK
0031€+01." ; 2.2:0201E402 7 1 3.5442E402 b. 8,9196E¢0i
T 8s694IE+00 Y1i1831€s01 s 1.3741€401, T 1.1351€401 .
LS. T328E+00 L126572E+C1 T 2.41626 401 RHO 6.3254E+0C
§.0004E¢00 ., ', 1:5252E+01 T 1.5843E+01 Mo 1.4877E+01
“fz B094E+0Y " . | 302393E+C0 . 3.54175400 A 3,1630€¢00 ,
1122766000 . 'T1.246SE400 T " 1.2820E+00. Sa (.1.2975€400. -
1.0637€+00 ' _1.0302E+00, . , '1.067SE+0C L. 1.0345E400 .
T 9.0439E-01 *8.6086E-01 " " 8.5511F-01 GAME, . 8.5200E-0L - .
'5.3331E+00 ' *7 1.8414E+00 ~ " 1.6601E+4D0° 1 6. 8913E+00
Cecticsesnm—hl MOLE FRACTIONS -——m-om—ioi SPECIES
1,63296-14% " "9.9778EC1L 2.7961E~09 B4 i 5.9321E-11,
7.31738-23" 5.8667€-02 . ° . 1.2653E-01 R | 6.6620E-02
w1 1976E-14. T 7.6324E-11 0 7 2.16C4E-0S, He 4.7698E-11
8.4323€501,, .. J.9513E:01 T 71.3296E-01, H2. ., . T.8838E-01
* 1.8525E-16 6.935GE-12 ° 3.5624E-10, He . 2.2748E-12
‘ 445375E=15 S.ZBBGE-II.A, T 9.9191€~-10 H2e . 1.3898E-11
“1.49458-01% “'* 1.456CEL01 ' 1.4051€-01 HE, 1.4500E-01
T 7 1551E=2%° CCT-2,1106E-257" 2.9086E-22. HE+ 2.3461E~26
© . '1.4094E-91 ‘ 1.8040E-177 HE+¢ d.
5.00E+04 ~/so-n. US1 = SLCOE+C3 n/sec Pl = 5.00E+04 N/Su-M,
.85 4 XHE = 15 XH2 = .85

MOV ING' SHOCK™ STANDING SHOCK'
T 6a4116E#OL". -

Th0127E¢01°

1 8.249TE €00} -
1. 2192E+C1*
2. 9905 E + 00,

1L 262364000
1. 0145E+00°%
8,7050E-01°

’
v
t

2.9376500{f'

T 13534E400
"2 0344E¢01

1. 9538E001“
. 1,51C5E+00

T 1.2896E400

T 631023E400
SPECIES « » =——m=omimaee
£- W 243408E-12 °
H " 2.8494E-02
he- 1.8160E-12
r2 . B.2364E-01-
H=- L 5.57d6E-14
he+ S 5.8J60E-13".
HE 1.4786E-G1
hE . 2.45226-29 -
RE++ - 7.

- 1.006GE+00
845345€-01

SMULE  FRACTEUNS

2.245CE-09
. 1.2540€-01

~1.7526€-09

7.34C1€-01
2.52517¢-10
-T.4461E-10"
1.4C€0E-CL
'1.7523€-22
8.26415E-8C

1.8664E400" *7

REFLECTED SHOCK
> - 4. 8B24E+02
1.5391E+01°

S 2.8382E+01°
-t 2.4B66F ¢01
’ 3.8415E+00
1.3286E+00
1.11776+720"

4. 5785€<01

1% 7206€+00

2.7166E-08
2.10664E-01
2.2057€-08
6.5516E-01
4.7790E-09
9.8881€E-09
1.3420E-01
5.7899E-20
2.6175€-71

HOVlNG SHOCK
. 9.8166E+01

"l.24158¢01
. Ta4424E400 , |
"Le7849E+0!

Al . 3.3379E+00
S .. T 143334E+00
z.. T 1.3624E400
GAME 8. 4468E~01
[V 7.6864E¢09
SPECIES
E-* 3.7078E~10
H 1.1749€E-01
i i 4.7132€-10C
v T.41326-01
Re 3.0292E-11
H2e 1.29T6E-10
hE 1.4119€-01
FE¥T 3.0986E-24
HE +4+ 3.1606c-88

USL = 1.00E+0& M/SEC

XHE = L15

SIANO!NG SHOCK REFLECTED SHOCK

4i13264E402 6.624TE+02
1.5135E401 1.7057€+01
2,4474E4C1 3.2924E401
2.4409E+0L . 3.06J8E+01
3.8016E+00 417526400

i 1.333G€400 1.377CE+00
+ Lo 1156€400 1.1797E+00
8.5591E~01 8.6636E~01
1.9205E+00 1.7992E+00

—e=ee=lo—ew- MOLE FRACTIONS

2.1423E-08

g 1.6547€-07
2.0723¢-01 . 3.0460E-01
1.7454E-08 | . 1.4027€-07

. $.5821E-C1 © . 5.6825€-01
L 3.3712€-09 . 3.6731€E-08
J+36462E-09 . 6.1931€-08
1.3646E~-01 + 1.2T16E-0Y
2.841GE-20 3.5347E-18
1.032%E-71 5.3853€E-65

US1l = 1.10E¢C4 M/SEC ‘

XHE = .15

STANDING SHCCK

| mmeeeweooZol- MOLE FRACTIUNS

REFLECTED SHOCK

5.6167E402 8. 796SE+02
1.6TOTE+0L. 1.8800€+01
- 28629E+01, - 3.7363E+01
2.9840E+01 '3, 7095F+01 .
4.1163E+00 4.5695E¢00
1.3797E+00 154273€400
1.1742E+0C *1.2523E400.
.8.6363E-01 8.7911€-01
1.9949E+00 1.5097€+00
1.2525E-07 T6414E-07
2.9685E-01 4.0299€-01 -
1.0610E-07 6.7362€E-07
5.7541€-01 4.7723€-01 .
2.5070€-08 1.9951€E-07
4.4218€-08 2.9003€~-07
1.2774€-01 1.1978€E-01
1.628€€-18 1.2169E~16
2.0814E-66 2.9706E~-59
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.

- . © . TABLE I - Continued

. L I pl-WRNIm : : : ;
Pl = 5.00E+04 N/SQ-M, US1 = 1.20E+04 M/SEC Pl = S,00E¢04 N/SQ-M, USE = 1.40E¢04 H/SEC
XH2 = .85 XHE = .15 : XH2 = .45 XHE = .15
- . - . ] o . .- o .
. HlJVle SHGCK STANDING SHOCK REFLECTED SHOCK N MOV ING - SHOCK STANDING SHOCK ° REFLECYEO SHOCK
P 1.1798€+02 7.3617€402 .1.1385E+03 p . 1.6273E¢02- 1.1542E403 1. 176 TE+03
T 1.339E+01 1.8295E+01 2.0673E+01 T 1.5194€¢01° 2.1693Ee+QL . 2.5175E+01
RHQ 3.0252E+00 3.2412E401 4.1269E+01 CRHO .+ 9.0383E+00 3.8137€¢01 . ' 4.6485E+01
H 2.1105€E+01 3.58C1E+01 4.4321€E401 s H 2.0455E¢01 4.9204E¢01 6.1058E+01
A - 3.5209£+00 4.4576E+00 4.ST12E+00 e A 31,9105€+00 5.2383E¢00 . 6.0095€+00
T 1.3711€400 , 1.426GE+00 1. 4791E +00 3 1.449TE+00 1.5231€400 . ° - 1.5851E+00
L ’ 1.0976E¢+00 - 1.24158+00 . 1.3344E¢00 1 . 1.1850E¢00 - . 1.3951E+00 1.5182€¢00
GAME 8.4326E-01 8. 1486E-01 8.5586€~01 GAME 8+4935E~01 9.0666E~01 9.4490E~01
u 8.4827E+00 2.1040€400 . 2.0469E400 u 1.0052€E+01 2.3868E400 2.4259€ +00
SPECIES  —===——=-=-—=—= MOLE FRACTIONS —————-————-- <o * - SPECIES  —m—e———— —=~ MOLE ‘FRACTIONS —— ———

- E= 3.2775€~-09 5.4081€-07 2,9465€-06 E- . +.3365E-08 5.56404E-06 .~ 3.3391€-05
UK 1.7788E-01 3.89C2E-01 5.0118€-01 COH - 3,1222e-01 5.6640E-01 6.8255€-01
AT HE T 2. T696E-09 4.747¢E-07 2.6882E-06 . He . 3.8109E-08 5.5336E-06 3,2044E-05
: 0.8546E-01 4.90156-01 | 3.8640E-01 B H2 5.6120E-01 . 3,26C7€-01 2.1856E~-01
> 2.2079€E-10 1.274CE-07 8.4875€-07 . [ 3.9882E-09 - 1.6255E-06 9.7160E-06
S 7.2872E-10 ‘1.934SE-07 1.1070€~-06 H2e ’ 9.2536E-09 ° 2.0443E~06 1.1064E-05
. 1.3666E-01 .1.2082€-01 1.1241€-01 . HE 1.2658E-01 1.0752€-01 9.8801€-02

s 1.4443E-22 4.86€4E17 2.8547E-15 HE+ ©.3555E-20 1.29823€-14 8.6568E-13
2.3987€-61 2.8252E-60 1.0762€~53 HE ++ 5.5736E-72 . T 4664E-52 2.2303E~44
PL = 5.005¢04 N/SuU=M, USLl = 1.30EeCé M/SEC o PL = 5.00E40% N/Su-M, US1 = 1.50E¢04 M/SEC
XH2 = .85 XHE = 15 XH2 = .85 XHE = '.15
MOVING SHOCK STANDING $FOCK REFLECTED SHOCK MGVING SHOCKR STANDING ShOCK REFLECTED  SHOCK
P 1.3950E+02 $.3504E402 1.4375E+03 P 1.8764E¢02 1.3892E403 2.155TE¢C3
T . 1.4309E+91 . 1.9940E+01 2.2152€ 401 T 1.6070E+01, 2.3621E¢01 | 2.8179€+01
SRHY 8.5621E+00 3.5644E401 ©.4376E+01 RHD | $+4453E400 3.9792E¢01 | 4. 7423E401
AT 2.4640E401 4, 2259E401 5.2284E+01 mooL 3.2550E+01 S.6620E¢01 - . 7.0739€E+01
IOA 3.7109€¢0vu° ©. 8255E+00. 5.450SE+00 A 4. 1216E¢00 5.6928E400 6.6793E+00
ey 1.4098€+00 1.4748E+00 1,531 86400 S 1.4906E+00 © 1.5714E¢00 1.6383€+00
RS © 1.1386E¢00 1.3156E+00 1.4238E¢00 I3 1.23¢62E400 1.4781E+00 1.6131E+00
GAME - B.4523E-01 8.8914E-01 9.1723E-01 LAME 8.5509E-01 9.2821E-01 9. 8144601
u $.2703E+00 2.2301E+00 2.2162E+00 u 1.0827€¢01 . 2.5733€+00 2.6923€¢00
SPECIES  -=------i--- MOLE FRACTIONS -------—cm-- . SPECIES -===m—-—mm--=s HULE FRACTIONS ===—=m=ie—ao
E- ' 1.3302€-08 1.5111E-08 | 1.0156E-05 Lok L1.2211E-07, 1. TlSBE [+ 1.1134€-04
e 2.43498-01 - 4.7915€-01 $.9525€-01 no 3.82185-01 - b6.468ZE<01 - T.5983E-01
ne 1.1471E-00 1.73C9E-D6 9.5341E~06 L he 1.0919E-07 1.6312€-05 1.0844E~04
R - 5.24T7E-01 4.0622€-01 - 2.9937€-01 Yok ©.9648€~01 2.91¢65€-01 © 1.4690E-01
Sk 1.06976-09 4.5887E-07 3,0363E-06 M- 1.24156-08 4.6804E=06 2.9187€E-05
F2e- 2.5004E=09 6.7902E-C7 3.6585E-06 r2e - 2.5351€E-08 5.525€E-06 3.2083£-05
HE _ 1.3176E-21 1.14C2E-01 1.05356-01 HE 1.2234E-01 1.0148€~01 9.2986€-02
hEe - 3.192%€-21 9.1085€-16 5.26433E-14 Y HEe 4.5191E-19 1.5742€6-13 1.4984€-11
hE+e 3.9017E~-176 7.2917€-5¢6 7.31056-49 HEes 5.0697E-68 . 2.8262E-47 9.6162E~40
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TABLE |, - Continued

s

p, = S0k m’

PL = 5.00E+Ce N/SU~My  US1 = 1.60E+C4 M/SEC Pl = 5.00E404 N/SU=-M, USLl = 1,80E+C4 M/SEC
XH2 = 85 XHE = .15 XH2 = .85 . . XHE = L15 :
N - PO N et - H 2 R : .
oy 1';. E] T ; . ;. -
MOVING SHOCK STANDING SHOCK | REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
3 2.1425E+02 1.6348E+¢03 2.5766E+03 op o, ., 2.7210E402  , 2.1202€4Q3, 3.5244E403
ST le6YS6E#0i ... .t 2.5823E4C1 " ;0 3.2157E¢0L g "1.8829E+01 3.162€E¢01 4.4246E+01
.’HD 9. 780TEON . 4,0541E+01 4.T136E +01 ¥ RRO 1.0215E+01 © 3.92018+01 4+4009E+01
iH 3.6925€401.. . 6.448SE+0L- . 8.1494E+¢01 R 4.6504E401 8.13523E+C1 1.0646E+02
A 4.34615¢00 7 6.206CE+0 7.4910E +00 oa 4.8456E400 7. 453CE+00 " 9.13886+00
s 1.5324E40)x . 1.619CE+09, 1.6993E 400 Vil 1.6179E+02 | 1.7095E+00 - 1.7876E+00
. 1.2919E+00 © . 1.5616E400 . . 1.6998E+00 e 1.41476400 1. 71026400 1.8100e+00
. GAME 8.6228E~01 9.5513€<01 . . 1.0266E+20 U, GAMES 8.8147€-01 ~ 1.027CE+00 .~ 1.0429€+00
U ¢ 1.1598E#01 .. 2.8014E*00. . 3.0306E+00 ! v, 1.3105E+01 . 3.4086E+00 3.9590€+00
EEN : - : i .o v ) . P
SPECIES MOLE FRACTIONS ==-===w=w=-~  SPECIES  ===——~=—= — MOLE FRACTIONS ~==—meeem—mx
E- 3.10158~G7 2ot 4o TT59E=05 3.9517E-04 1.6453E-06 3.7310€-04 '4.8747€-03
H 4.5194£-01 7.19C8E~01 8.2216E-01 5.8627€~Cl 8.2933€-01 8.7998E~01
He 2.8199E~07. - 446155E-05 3,8754E~04 1.5414E-06 . 3,66€4E-04 4<1578E-03
M2, %,3195€-01.: 1.8474E-01 - 8.86388-02 3.0770e-01 8.2070E-02 2.6322F-02
=" 3.,3863€E-U8 1.J228¢E-05 8.4756E-09 1.9212€-07 7.0310€~05 S.3783E-0¢
“H24 L 6,2022E-08.: 1.3882E~05 9.2386E-05 2.9604E~0T 7.67656-05 6.5463E-06
WE - . 1.1610€-31.+. 9.605TE-Q2 | 8.8243E-02 1.0603€-01 ~ 8.7711E-02 8.28T3E-02
" HEe 3.8160€-18 ! 1.7526€-12.° 3.0379€-10 1L.7547TE-16 2.2681E<10 1.2114E-07
HE+r. 1,2720E-64, . 1.65C6E-43. " 7.0977€-35 1. 05515 58 2.1794E-35 2.1477E-25
Pl = 5.00E+04 N/SQ-My»  US1 = 1l.70E+04 M/SEC Pl = 5,00E+04 N/SQ-M, US1 = 1.90E+04 n/sgc
XHZ = .85 . XHE = .15 ) XH2 = .85, . XHE. = .18, -
FURE N ! . -
MOV ING SHOCK STANDING SHCCK REFLECTED SHOCK MOVING SHUCK STANDING SHOCK REFLECTED SHOCK
[ 242385402 1.8801£+403 3.0383E+03 . 3.0335E+02 2.3406E4C3. .,  4,0025E+03
it s Lc 1.T86TE+0L ° - - 2.8426E+01 ' 3.766TE+0L ;U 1.9858Es01 " 3.5579E+01 - - 5.0582E+01
FRHD 1.0037E401" «*  4.0309E+01 4.5629E+01 . 1.0313%¢01. " 3.T298E4C) 4.3053E+01
CH - 4. 15T6E+OL" 7.2734E¢CY - 9.3519E+01 Se1709E+J1 ~~  9.0249E+01 - .,  1,1964E+02
A 4.5863E400 6. 7904E+00 - 8.4046E+00 5.1289E407 °  B.1514E+00 .  9.6017E+0Q
5. 1.5749E400 °~ *  1.6652E+00 1.7414E4Q0 S . 1.66115+00 ° 1.7514E400 1.8282E+00
7 1.3516€+00° 1.6409E+00 1.7678€+00 I S 1.4805E+00. L. 76386400 - 1.837SE+00
© GAME 8.T098E~-0OL | 9.8856€~01" ' 1.0608E 00 17 GAME' T 8.9433E-01  1.0588€400- 9,9168€-01
U’ 1.2355E401 © °  3.0765€+4C0- - 3.4815E+¢00 b TT LJ3B6TE+OlT T 3.4257E+00 40 3490E 00
. 1 . . . -
SPECIES  ===—=————ee- MOLE FRACTICNS —=-==——em——- SPECIES  ~eccem—vmea MOLE FRACTIONS ==-—=cacowae-
£~ 7.3102€-07 1,2226€-04 . 1./5038€-03 €= 3.6172E~06 1.0564€~03 1.1370€-02
H 5.2028E-01 7.8072€-01 8.63S1E~01 _H 5.4906E-01 8.6281E~01 8.77T10E-01
He 6.7502E-07 1.2926E~04 1.4740E-03 THe 3.4365E-06 1.0364E-03 1.1054E-02
H2 3.6874E-01 1.2754E~01 4.T75TE~02 © T he 2.4961E-01 4.9729E-02 1.6679€-02
H- - 8,3576£-08 3.0132€-05 2.3577E-C4 H= 4.2044E-07 1.5378E-04 9.3281E-04
hZ+ 1.3954E-07 3.3152€6-05 2.6560E~04 L H2e 5.03096-07 . 1.7081E-04 1.2473E-03
HE 1.1098E-01 9.1614E-02 B.4853E~02 " HE 1.0132E-01 8.5041E-02 . Be1612E-02
HE+ 2.7045€~17 1.9495E=11 7.3068€-09 JHEe 1.1001g-15 2.6663€-09 9.2918E-07
HE++ L.6221E-61 2.4854E-39 8.1044E-30 " HEes 1.3430E-55 1.7906E-31 3.36256-22
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5.00E+0%4 N/SQ-M,

Pl =
XH2 = .85 -
a7 2. MOVING SHOCK
P - 3.3605E+02
sl "1.2.1027€+01-
T 1.0325E+01
H «-:' . . 5,71L89E+0L
ATl T 5.,4439E+00
S T YeT043E+00-
2.0 I 1e54T78E+00
GAME * . . - 9.1057€E-01-
u.: T1.45T77E+01
SPECIES
- - " T.9460E-06
' T 7.0785E-01-
He 7.6380E-06"
H2% <ot 1,9523E-01
H=- . -8.9315E-07
H2e 77 1.2J11E-08
MET- -9.6910€-02"
HE+ . 7.0115E-15.
HE+e 17" L2,1535E-52"
Pl = 5.G0E¢04 N/SU-M,
XH2 = .85

160

MOVING SHOCK
3.7010E402 .
2.2369€+01

© 7 T1.924%E+0L

© 6.,2940E¢01
-5.B8025E+00
1. 74TOE+00
© 16151E+00
'9.3193€-01
1.5294E+01

1.T864E~-05
- "7.6166E-0)
"~ 1.7361E-05
1.4543£-01
1.8769E<06
2.3806E-C6
9.2871E~0z .
4. T465E~14
*1.7853E-49

-------- —— MOLE FRACYIONS

TABLE I. - Continued

USL = Z.10E404 M/SEC

XHE = .15 XH2 =
STANDING SHOCK REFLECTED SHOCK
. 2.7320€+03 4o 8649E+03 P
4.5050E+401 6.0792E+401 T
3.3218€+01 4.2454E401 RHyY
"1.0902€402, 1.4618E402 H
19.2210£+00 1.0223E+01 A
""1.8264E+00 1.8996E+00 | S
1.8256E+¢00 _1.8850E+00 . z
1.0338€+00 © 9.1204E-01. GAME
4., TQ52E+00 4.85T4E+00 . ¥}
MOLE FRACTIONS -—~=-mweo-—- SPECIES
642955E~03 3.0356E-02 [
3.8518E-01 8.4722€-01 H
 6.1T7EE-03 - 2.9391€-02, he
1.90376-02 9.2039€-03 H2
_ 5e1150€-0¢ 1e6453E-03, H-
643342E-04 2.6044E-02. H2e
8.21€56-02 7.9567E-02: HE
1.84CBE-07 1.0392E-05 HE®+
7.95756-25 1.9781E-18 HE++

Pl = S5.00E+04 N/SU-M,

: 2
pl-50kNIm
USsl = 2,COE+C4 M/SEC ) Pl = 5.00E+04 N/5Q-Ms US1 = 2,20E+04.N/SEC
XHE = .15 . XH2 = .85 XHE = ,15
STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SFOCK REFL
2.5429€+03 4.4569E+03 3 4.,0534E+402 2.9063E+03 gf;fgaé:ggx
4.0180€+01 5+6110E+01 T 2.3996E+01 4.9752E¢01 6.48826+01
©3.5151E+C1 %« 2660E+01 RHO 1.0057€+01 3.1642€401 4.2120E+01
S.9449E+01 1.3296E402 H 6.8956E+01 1.1902€+02 1.5950E+02
8.7665E400 94 9373E+00° a’ 6.2240E+00 9.5493E+00 1.0489E401
1. 79C2E+00 1.8651E+00 s 1.7889E+00 1. 8609E+00 1.9332E400
* . 1.8004E¢00 1.8620E+00 F3 1.6797E+00 1.8461E+00 1.9081E +00
. 1.0624€+00 9.4519€-01 GAME . 9.6111E-01 9.92826~01 8.08862E-01
4.2787E+00 4.6539E+00 u 1.5993c+01 5.0696E+00 5.0120€+00
- SPECTIES  —————==a——— MOLE FRACTIONS -- —_—
-2.7804€-03 2.0284E~02 €= 4.2438E-05 1.19€7€-02 4.1051€-
8.8056E-01 8.6430€-01 H 8.0919E-01 8,80256-01 e.;axgg—gf
2.731$E-03 1.9669€-02 H¢ 4.1629E-05 1.1718€-02 " 3.9715E~02
 2.9967E-02 1.1927€-02 H2 1.0142€E-01 1.3061E-02 7.3699E-03
3.0145E-04 1.3226€-03 He 3.9853E-06 7.5330€-04 1.9025E-03
3.4952E-04 1.9331€-032 H2+ 4. 7944E-06 1.0010€-03 3,2157€-03
8+3314E-02 8.,0556€E~02 HE 8.9301E-02 8.1250€-02 7.8589E-02
2.6421€-08 3.8144E-06 HE+ 3.7408E~13 8.4880E-07 2.2328€-05
+7.3100€-28 5.4078€-20 HE ++ 4.759TE~46 1.9272€-22 3.0583E-17

US1l = 2.30E+04 M/SEC

+85 XHE = .15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

4.4151E+02 3.0581E+03 5.4807E¢03
2.6065E+01 5.4058€+01 6.08484E401
9. 7492€+00 3.0316E+01 4.1431E+01
. Te5231E+01 1.2944€+02 r.7281E+02.
6, 7326E+00 9.8176E+00 1.0740E+01
1.8293€£+00 1.8945E400 1.9666E ¢00
1.7374E+920 1.8660€+00 1.9316E+00
1.0009E+00 9.5551€-01 8. 7194€-01
1.6666E+01 5.3537E+00 5.1198E+00
-------- ~ MOLE FRACTIQONS ———==e——oe-
1.0984E-04 1.9557€-02 5.1977E-02
8.4854E-01 8.6856E-01 8.0827E-01
1.0853€~-04 1.9134€-02 5.0286E-02
0.4889€-02 : 9.5713€~03 6.0091€E-03
3.7018E-06 S.8768E-04 2,0772€-03
1.0006E-05 L.4072e-03 3.7272E-03
8.6334E-02 8.0383E-02 7.7615€-02
3.6702E-32 2.7542€-06 4.0981E-05
2.2584E~42 1.2980€~20 2.6566E-16



Pl = 5.30¢+04 ulsaon.
XH2 = .85 . -
-POVING SHOC K
P 4, T7BOSE #¥02"
T. T ', 2.8T63E+0Ll-:
RHO © 9.3214E+C
H oo -84 1T43€E+01
[ 7.33035¢00 .
S, 1.8675E+00
. . 1.7830E+00-
GAME .1.04TTE+00
U 1.7296E+01" :
SPECIES  ====-=-==-—--
[ 3.1207€-04
N, 8.TT36E-01
He .0 .0~ 3.0984E-04 .
H2 -», v 3.7854E:02
H- L 1.9488E=05
H2+ - . 2.1721E-05""
HE 3.6127E<02
HE+ 4.56L98~-11:
HE4+, 2.4455€~38
. R
PL = 5.00E+04 N/SQ-Ms
XH2 = .85 * ;
. MOVING SHOCK
P -’ ¢ .5,1531E¢02
Lot 3,2133€401
RHO' % 8.8438E+00
. © 8.8500E+01
" 7.9345E+00 °
T 1.9024E+00
" 1.8134E4+00
 1.0805E£+00
‘7 L. T901E+OL
SPECIES
£- 9.0832E~ 04
H '8.9431E-01
He 9.0382E-04
H2 2.10726-02
s 4.26493E-05
‘Hzo 4.6995E~05
HE - 8.2720E-02
hE+ 6.0441E-10
2.9159E-34

HEe¢+

usl =
. XHE =

sl

Te

STANDING S¥KOCK
<" 3, 1TTOE+0Y

w7 5, T906E¢0]" -

"2.9081E401

L1,40LTE+02 #
“11.0061E+01°
1.9277E+00
ST~ 1.8866E+00
119,2656E~01"
5.5373£+400

REF

(
s

TABLE.L.

-cbnt_Inugd

py.* 50K/ m?

2.40€404 M/SEC

LECTED SHOCK
5.641TE +03
T1679E401

4.C250E+01
1.8600E+02

“ 1.0979€+01

2.0001E +00
1.5555€+00
8.5991E~01
5.2007E+00

MOLE FRACTIONS ===m=mm=mmmmx

2.8551€-02
+-'Be5368E-01"

< 2.7927€-02 -

-2T«3449E-03

1.1882€<03

1.8056E~03"°
T.95C1€E-02 *
: 0.8662E-06

TR

v

2.3582€-19°

642982E-02
7.8811€-01
© 6.0974E-02
* 4,9312E-03
© 2.1759E-03
4.1156E-03
T+6641E-02
T 6.7451£E~05
1.5443E~15

US1 = 2.50E+04 ﬂ/SEC

XHF = L5

STAND ING SHOCK

REFLECTED SHOCK

3.2745E+03° 5.7367€403
6.,1382E+401 " T.4610E401
2.7958E401 7 3,8633E+01
“1sS127E+402- T 1.9926E+02
© 1,0295E+01 ° 1.1212E+01
1.9606E400 . 2.0336E+00’
1.9083€400 * ' ' 1.9800E+00
©9.0487E-01 " 8.5091£-01
5.6572E400 ~ '+ - 5,2652E400
--------- — MOLE FRACTICNS ——=-——-——-=
3.65445-02 T.4111E~ oz
8.3581E-01 T7.6763E-01
< 3,7705€-02 7.18256-02
- 5.8124E-03 4.0595€-03
1.3452E-03 2.2180€-03
2.1742€-03 4.4003E-03"
7.8589€-02 7.5655E-02
1.4258€-05 1.0347€-04
-4.5564E-18

6.9340E-15

PL =
XH2 =

RE T Leal

Pl
XH2 =

SPECIES
E=-

T

he
W2
M=
HZ+
HE

HE®
HE Ve

5.00E406 N/Su-M,
85 .-,

USl 2 2.60E+404. NISEC -

HE = .15

MOVING SHOCK « STANDING SHOCK REFLECTED SHOCK

} 5+5336E402 ;

© . 3.6044E+01

84 3779E4+00

- 9.5500E¢0L : .

8.4367E+00
-1.9352E+00

- 1.8325E400 ,
L OTT6E+QO- , -

. 1.8486E+0)

- 2.4682E-03;
. e 0109E-OP
2.4573E-03.
1.1948€-02-
8.4972E-05.

~8.1858E-02
“6.7791€-09

" 1.8206E-10 -

= S.OOE*OO N/SQ-H.

-85

MOV ING, SHOUK
 5.9323E+07
" 4.0004E+01

8.0322E+00°

*1.0278E+02
:1920E+00,;
$9650E #00
|1.8462E+00

“T1i0466E400° "

l{9OBbEOOL

5.5872E-03
8.9983E=01
*5.5617€-03
T.4594E-03
© 1e464TE=06

1.7189€-04

d.1247€E-02
4.8995E-08
2.2559€-27

L 9.5861E-05

. 3.3654E403
6.4565E401
2.6953E+01 .

. 1..0526€+401
- 1.9931€+00

1.9310€+00 - -

8,8859E-01

MOLE FRACTIONS

. 4.9180€-02
. 8.162

v

- 1le62T2E402 -

© 5. TILSE*Q0 3¢

€01
4.8122E-02 -

«.7082E-03

1.4728€6-03 . ;-
2.5045€=-03 ,

-7.76526-02

2.6230E~05

T 3.9125€~17

Usl = 2.70E+04 NISEC 1

XHE = .15

_STANDING SHOCK.
.3.4936E+03
. 6.T612E+0L,

T 2.6434E401°

1.7474E+02
.. 1J0759E+01
", 2.0242E+00
1954 TE+00
8.7582€E-01

75.79726+00 "

6.0278€-02

7.9570E-01

5.8991€-02
3.89826-03
1.5756E-03
2.8151€E-03
. T.6654E-02
4.4372E-05
2.5372€-16

—- MOLE FRACTIONS

5.B025E 403
T.7369E+01
. © 3. T404E+OL
t - 2:1268E+02
.+ 1.14642E¢01
© 2,066 9E +00..
. 2.0051E+00
qu,is 4397e-01"
 543214E+00

- 845306€E-02 -
- Te4693E-01
- 842773E-02--
3.354AE-03:¢
. 2.2205€-03",
. %+6030E-03 -
Ln. Te4659E-02 .
. 1a5100E-04
‘2.6001€E~14 .

e

REFLEC?ED SHOCK

. 5.9330E¢03 .
8.0142€+01 -
3.6455€ 401

* 24267SE+02
1 16796401 -

T 2.0992€+00 .

2.0307E+00-
. 8.3B10E-01..
£ 5.3794E¢00

. 9.65T1E~02.
- T1.2599€-01
T 9.3785€-02
2.7955€-03
2.2106E-03

. 4.7815€-03 ,
7.3651€-02
" 2.1450E~04 -
8.9316E-14



TABLE f. - Continued

2
Py - 50 kN/ m
Pl = 5,00E+¢C4% N/SQ=M, USl = Z.80E¢04 M/SEC Pl = S5.00E«¢04 N/SQ-M, US1 = 3,00E+04 M/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = .15
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 6.3535€E+02 3.6754E+03 6.1476E403 P 7.2680E+02 4.1755E+03 6. 8214E+03
T ’ 4.3762E+01 7.0622E+01 8.300SE+01 T 5.0355E+01 T.6591E¢01 8.909TE+01
RHO 1.80T2E+00 2.6295€+01 3.6008E+01 RHO 7.6308E+00 2.6856E+01 3,6281E+01
H 1.1036E+02 1.8751E+02 2.4165E+02 H 1.2645E+¢02 - 2.1513E+Q2 2.7418E+02
A . 9.3596E+ 00 1. 0998E+01 1.1925€+01 A 9.5087€+00 1.1491€+01 1.2446E+01
s 1.9928E+00 2.0545€+00 2.1306E+00 S 2.0444E¢00 2.1126E+00 2.1916E+00
Z 1. 8596E+00 1.9792£+00 2.0568E400 2 1.8915E+00 2.0300E+00 241102E+00
GAME 1.0086E+00 8.6537E-01 8+3290E-01 GAME 9.4929€-01 8+ 4932E-01 842393E-01
[*] 1.9714E+0l 5.8391E+00 5.4440E+00 u 2.1052E+01 5.971GE+00 5.5976E +00
SPECIES —===——————w— MULE FRACTIONS —~——==c——=—- SPECIES —————————— MOLE FRACTIONS ———— == —————m
E- 1.0577€~-02 7.17C1E-02 1.0786E-01 E- 2.5465E-02 9.4T94E-02 1.3021€-01
H 8.9261€-C1 7.74217€-01 7.0692E-01 H 3.6600E-01 7.3068E~01 6.6311E-01
H+ 1.0525€E-02 7.01&5€-02 1.0481E-01 He 2.5325€6-02 9.2718€-02 1.2656E~01
H2 5.1330E-03 3.285C€E-03 2.3453€-03 H2 3.0078E-03 2.4078E-03 1.6638E-03
h- 2,2097E-04 1.6650E-03 2.1942€6-03 H~ 3.7986E-04 1.7982E-03 2.1396€-03
H2+ 2.T234E-04 3.12932g-03 4.9485E-02 h2+ S5.1764E~04 3.7130E-03 5.2312E-03
HE 3.0662E-02 7.5717€-02 T.2628E-02 HE 7.9300€-02 7.3731E-02 7.0523E-02
HE+ 2.3120E-07 7.102CE-05 2.9934E-04 HE + 2.0166E-06 1.6060E-04 5.5970E-04
RE++ 6©.,0279E-25 1.3620E-15 2.9072€~-13 HE++ l.4675€-21 2.5590E-14 2.7395€E~12

Pl = 5,00E+04 N/SU-M, USLl = 2.90E¢04 M/SEC Pl = 5.00E+04 N/SQ-M, USL = 3,20€E¢04 M/SEC

XH2 = .85 XHE = 15 XHZ2 = .85 XHE = 1%

MOV ING SHOCK STANUING S+HCCK REFLECTED SHOCK MOVING SHUCK STANDING SHOCK REFLECTED SHOCK

[4 6. 7988E£+02 3.9051€+03 €.4513€+03 P 6.2738E+02 4.8368E+03 1.7581E+01
T 4.7130E+QL 7.3605€+01 8.5996E+01 T 5.5904€+01 8.2635E+01 9.5781€+01
RHJ 1.6879€+00 2.64TGE+OL 3.6008E+01 RHO 7.6661E+00 2.8108E+01 3. 7404E+01
H 1.1825E+02 2.0096E+02 2.5T46E+02 H 1.4375€¢02 2.454GE+02 3.1026E+02
A 9.2884E+09 1.1242E+01 1.2181€+01 A 9.9348E+00 1.2005€+01 1.3014E+01
S 2.0188E+00 2.0838E+00 2.1614E+00 S 2.0931E+00 2.1692E+00 2.2520E+00
I3 1.8744E¢00 2.0042E+00 2.0834E+00 1 1.9306E+00 2.0824E+00 2.1655E¢00
GAME 9. 7557E-01 8, 5669E-01 8.2818E-01 GAME 9. l451€E-01 8.3747€-01 8.1653€-01
u 2.0370E+01 5.9037E+00 5.51726400 u 2,241 €401 6. 1225E400 5.7891E+00
SPECIES  —==w-=—===—wa MOLE FRACTIONS ==~-- ~——— SPECIES ~——m—mcmm-m—e MOLE FRACTIONS =~=—memmmace—-
E- T 1.72425-02 8.2225€E-02 1.1910E-01 £~ 4.4588E-02 1.1761€-01 1.5223€-01
h 3.8106E-01 7.5254€E-01 6.8390€-01 H 3.30025-01 6.8754E-01 6.2203€E-01
He 1.7152E-02 8.1427€-02 1.1575E-01 He 4.4321E-32 1.1495€-01 1.4789€E-01
h2 3.8319E-03 2.8035€~-03 1.9755€E-03 k2 2.0713€-03 1.79C%E-03 1.1623€~03
H- 3.0005E~04 1.73%7e~-03 2.1720€-03 - 5+ 2426E-04 1.8656€E-03 2.0435€E-03
H2+ 3.8895E-C4 3.,4255€E-03 5.1040€-03 H2+ 7.82756~04 4,20S7E-03 5.3756E-03
HE 3.0325€-32 T.4730e-02 7.1586€-02 hE T 7689E-02 7.17C8€-02 6.8266E-02
HEe T.6631E-CT 1.08¢€5E-04 4.,1215€E-04 RE+ 8.391 3e~06 3.2376€-04 1.0029E~03
RE++ 4.5059c-23 0. 26€7€~15 9.1106E-13 RE++ 2.5200€E-19 3.2350€-13 2.2976E-11
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Pl
XH2

('}

I
o

CONWVPIX—D

Pl1 = 5
XH2 =

NPT DD

GAME

SPECIES

E-

H

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

5.0CE+04 N/SQ-My

+85

MOVING SHOCK
9,3632E+02
6.UT66E+0L
7.30255+00
1.6225E¢32
1.2355E+01
2.1406E+00
1.974dE+00
8.9357€-01
2.3938E+01

5.5790E-02
7.8966E-01
6.5368E-02
1.5414€-03
6.4206E-04
1.0401E-03
7.5933E-02
2.3594E~05
1.0602E-17

«00E+04 N/SQ-M,
«85

MOVING SHOCK
1.0531E+03
6.51985+01
7.9854E400
1.8192€+02
1.0773E+01
2.1875E+00
2.0227€E+00
8.7998E-01
2+5430E+01

TABLE I. - Continued

b, * SOKN/ m?

US1 = 3.40E+04 M/SEC

XHE

.15

STANDING ShOCK
5.6313E403
. 885T7E+01
2.96728+01
2.7837E+02
1.2539E+01
2.2253E+00
2.1356E+C0
8.2847E-01
6.2805E+4Q0

MOLE FRACTIONS

1.3973E-01
6.4586E-01
1.3643E-01
1.31696-03
1.8645€-03
4.5656E-03
6.9626E-02
6.02256-06
3.10116-12

REFLECTED SHOCK
8.8998E+03
1.0307€+02
3.8862E+01
3.4958E+402
1.3625E+01
2.3117E+00
2.22195+00
8.1061E~01
6.0118E+00

1.7348E-01
5.8263€E~01
1.6835E-01
7.8881€E-04
1.9144E-02
5.3272E~03
6.5799E-02
1.7123E-03
1.7042E-10

USl = 3.60E+04 M/SEC

XHE = .15

STANDING SHGCK
6.5291E+403
9.5335€+01
3.1271E+Q1
3.1348E+02
1.3097€E+01
2.281CE+CO
2.1901E400
8.2160E-01
6.487BE+00

REFLECTED SHOCK
"1.0219E+04
1.1113E402
4.0338E401
3.5209€E+402
1.4293E+01
2.3712E+00
2.2796E+00
8.0638E~01
6.2747E400

—mmmm-eemm—w MOLE FRACTIONS —=====v=—m=

3.7840E-02
T.4756E-01
B.7243E-02
1.1907€E-03
71.3072E-04
1.2747€-03
T+6L06E-02
542950E-05
1.9880E~16

1.605&E~-01
6.06C8E-01
1.5657€-01
9.5122€~04
1.8026E~03
4. T354E-03
6.74329E-02
1.0527€~-03
2.4174E-11

1.9406E-01
5.4480E-01
1.8798E-01
5.1390E-04
1.7751E~03
S5.0748E-03
6.3024E-02
2.7764€-03
1.1399€-09

Pl
XH2

SPECIES

E_

H

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

XH2

[
T
RHO
H
A
S

z

GAME
u

SPECIES

E-
H

He
H2
He
H2+
HE
HE+
HE++

5.00E+U4 N/SQ-My
€

-8

MOVING SHOCK
1.1773€+03
6.8366E+01
B.1864€+400
2.0273E+02
1.1190€+01
2.2343E+00
2.0732E+00
8.7064E-01L
2.6936E+01

1.1008E~-01
7.0508E-01
1.09¢9€e-31
3.3523E-04
7.9073€E-04
1.4772E-03
1.22648E-02
1.03276~04
2.2452E-15

Pl = 5.00E¢04 N/SQ-M,
= 5

MOVING SHOCK
1.3087€E+03
7.3383€+01
8.3889E+00
2.2468E+02
1.1610E+01
2.2811E+00
2.1258€E+00
8,6408E~01
2.8447E+01

1.3213e-01
6.6297€-01
1.3113€-01
7.3798E-04
8.2379E-04
1.6414E-03
T.0377€-02
1.8355€-04
1.8104E-14

USl = 2,80E+C4 M/SEC

XHE = .15

STANDING SHOCK
7.5190€+03
1.0219E+02
3.2776E4CL
3.5075E+02
1.3686€+01
2.3363E+00
2.244SE+00
8.1646E-01
6.7339€+400

MOLE FRACTIONS

1.8131€E-01
5.6824€-01
1.7654E-01
6.6453€-04
1.7005€8-03
4.7218E-03
6.5012E-02
1.7448€-03
1.6122E~10

REFLECTED SHOCK
1.1703E +04
1.2013€+02
4.1651E401
4037926402
1.5036E+01
2.4300€ +00
2.3389E+00
8.0459€~01
6.5940F +00

2.1401E-01
5.0845€-01
2.0679E-01
3.1975€-06
1.6543€6-03
4.6469E-03
5.9903E-02
4.2288E-03
6.9018E-09

US1l = 4.00E+04 M/SEC

XHE = .15

STANUING SHOCK
8.5946E403
1.0950€+02
3.4124E401
3.9012E402
1.4310E+01
2.3908E+00
2.3001E+00
8.1303€-01
7.0012E+00

MOLE FRACTIONS

2.0067E~-01
5.3256E-01
1.9459E-01
4.50642E-04
1.5844E-03
4.5317€E~03
6.2477€-02
2.73715€-03
9.4052E-10

REFLECTED SHOCK
1.3339E+04
1.3052€¢02
4.2548€E+01
4.8701E+02
1.5901E+01
2.4891£+00
2.401 €+00
8,0647€-01
6.9640E+00

243404E-01
4.7218€E-01
2,2551E-0Q1
1.8674E~04
1.5695E6-03
4.073TE-03
5.6421€-02
6.0293€-03
. 3.9177e-08
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“TABLE 1. - Continued

o

Lo 2
p1 =50 kN/ m
Pl = SJ00E#04 N/SQ=My  USL = 4.20€«04 M/SEC - -/ Pl = S.00E+04 N/SQ-M, US1 = 4.60E+04 M/SEC
XH2 = . XHE = 15 XHZ2 = 85 XHE = .15
B - - < . . oLt ol N
. MDVING SHOCK STANDING SFOCK REFLECTED SHOCK =" .- MUVING SHOCK. STANDING ShOCK " REFLECTED SHOCK
> « lae4TIE+O3 "9.7331€403 .. 1.5151E+04° 4 1.T7441E403 1.2123E404 1.9305€+04
T _: ..-T.T332E¢0] ~ 1.1T51E+02 - - 1.4296E+02 T. . 8.5279E+0L . 1.3595E402 . 1+ 76556402
; B.5827E+00" 3.5140E+01, 4.2899E¢01 RHO  8.9168E400 . 3.6017E¢01 - 4.160TE+0Y
 .2.4TT6E+02 14, 3142E402 5.4059% +02 -. H , 2.9730E¢02 .° 5.1935E¢02 6+62T9E+02
c21,2038E+01 , 1.4996E+401 . 169436401, A, 1.2932E401 .. 1.6610E+¢01 . 1.9665E+01
2.3280E+00 . 2.4455E+00- - LI2.5681E400 . S 11 2,4222€+00 2.55017€+00 - 246633E¢00
T 2.1802E400 - - 2.3572E400: .-. .2,4705E+00 - z 2.2936E+0C - 2.475TE+00 *246280E +00
8.5953E-QL i 8.1161E-0L. - +.B8.1276E-01 GAME . B,5508E-01 .-r . 8.1969E-01 - 8e3348E-01
2.9960E+01 7.3242E+00 7.4770E+00 v 3.,2973E+01 8.17756+00 8.9809E +00
I L . - T2 - L
SPECIES  ===——=c==me== MOLE FRACTIQNS ——~—~—e—=wm= SPECIES MOLE FRACTIONS —~———e=—mm—a
- - "1.5381E~01 ... 2.1964€E-01 - T2.5468E~01 - E- . ©1.9562E-01 Z+56C9E-01 © 2.9812€-~01
] T 6.2164E~01 .7 6.9792E-01 6.3419E~01 - H;o s 5.4219€~01 . 4.3165€~-01 3.5534€-01
He S 1.5257€~01 ~ 2.1285€-01 2.44T8E~01L H4 - 1.9378E-01: 2.4671E-01 2.8581E~01
H2: " 5,8056E~06 - ¢ 2.9214E-0D4 ‘1.00T4E~04 H2 3.48755~04 1.0960E~04 2,3030€-05
H- . 343231E~04 - .- 1.4T17€-03 1.5323€~03 H- 7.8810E-Q4" - - 1.3224€-03 1.5610€-03
S - 1.7629E~03°. .7 4,.1861€-03 . 3.4057€E~03 H2¢ 1.8696E-03 . - 3.23136-03 - 2.0670€-03
 5.8494E~C2 5.95S9E-02 5,2691E~02 HE 6+4651E-02 .5.3116€E-02 4.5280E-02
. 3,0594E~0¢4 . 4,0767E-03 8.0247E~03. HE+ 7.4916E~04 7.4716€-03 1.1793€e-02
L.1553E~13 4.9853E-09 2.1512€~07 HE++ 2.9738E-12 1.02876-07 5.900TE-06
Pl <. S.00E+0% N/Su-M, USL = 4.40E+04 M/SEC - Pl = 5,00E+04 N/SQ-M, USLl = 4.80E+04 M/SEC
FH2 = L8S ’ XHE = 215 XH2 = .85 XHE = L15
TS PR Lo < cC ' Lot e
T TMOVING SMOCK STANDING SFCCK . REFLECTED SHOCK, *-MOVING SHDCK -STANDING SHCCK REFLECTED SROCK
P T 1459236403 . 1.09L9E+04.- 1.7131E 404 ; P’ 1.9024E+03 1.3332E¢04 2.1642E+404
T L. 8.12795401 © 1.2625E+02 © 1.ET96E+02 T T 8.9384E+01 1.4700€402 1.6813E+02
KHJ . . .B8.7604E+00 - 3.580GE+Q1 . 4.2612E401 - RHO .+ 9,0481E+00 "3.5707€+01 4.0276E401
HoD Y 2.719TE¢02 4, T456E4C2 .5.9873€402 - H 3,2374E+402 5.6573E+402 7.3216E+402 "
A, . “1.2478E+01 1.5754€¢01 1.€183E+01 A 1.3406E+01 1.7597€+01 2.1279E+01 °
s 2.3751E+400 . , - 2.4987E¢CO 2.6058£+00 - s 2.4694E+00 2.6017E400 . 2.7173E+00
L. L [2.2362E+00, © 2.4153€4C0, 2.5451E+00 [ 2,.3522€400 2.5401E400° *247121€400
GAME -~ 8.5661E-01 . 8.1391E-01 . 8.2244E~01 GAME "8.548LE-01 8.2929€-01 8.4268E-01
U T Ua,1469E+ 01 7. 7042E400 8.1225€+00 v 3, 4469E+01 8.7257€+00 9.9891€+00
SPECIES ~mmmwm= ~—m=me MOLE FRACTICNS ===w—me=-==- SPECIES  ~—===—=-—— MOLE FRACTIONS =em-me-eea
1.7499E-01 | 2.3797E-01 2.7589E-01 E- 2.15636-01" 2.7444E-01 3.1942€-01
. 5.81336-01 4.647CE~OL . 3.9614E-01" H 5.04364E-01 3,.9872€~-01 3.1615€6-01
- 1.7349E~01 - 2.25526-01. 2.64T3E-01. he 2.1340E-01 2.6374E-01 3.0600€E-01
4,528 2604 1.8276E~C4 5.0295E-05 H2 2.6432E~04 6.2439E~CS 1.0434E-05
84192 T7E~J4 1.3830€~03 1.53856-03. h~ 7.4271E-04 - 1,2866E-03 1.5688E-03
"1.83926-C3 3,7358€~03 2.7187€E-03 - H2e -1.8554E-03 2.6967E-03 1.5¢48E-03
. 64059132 5.6410€~02 4.8962£-02" HE 6,264 T7E-02 4,9T70€-02 4.1889E-02
: %.8700E-04 5.6937E-03 9.9737E-02 hE+ L.1223E-03. 9.2830E-03 1.3392E-02
6.23626-13 2.3652E~08 1.1327€-06 RE++ 1.2936E-11 4.214SE-07 2.7171E-05
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TABLE {. - Continued

2
N = S0kN/ m
PL = 5.00E+04 N/SU-M, US1 = 5.COE+04 M/SEC Pl = 5.00E+04 N/Su-M, US1 = 5.40E+04 M/SEC |
XH2 = .85 XHE = J15 - XH2 = .85 XHE = .15 - h
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

P 2.0670E +03 1.4513E+404 2.4122E404 3 2.41%5E+03 1.6677E404 T '2.93156+04
T © 9,3642E+01 1.5914E+02 2.2299E+02 T 1.0280€+02 1.3740€E+02 f2.7719E+02
RHO 9.1515E+GC 3,.5001E+01 . 3,68667F+01 Rhd © G.26T8BE+00 3,2455€+01" 3.5826E+01
H . 3.5133E+02 6.1345E+02 8.067SE+02 H 4.0971E+02 7.120€€402 9.6794€+02 °
A 1.3902E+01 1.8674E401 2.2024E 401 A 1.49TTE+OL © 2.1101E+01  ~ ' 2.6467E+01
S 2. 5164E+00 2.6494E+30 2.7699E+00 S 2.6098E¢00 2.7396€+00 - 2.863GE+00
z 2.4120€+00 2.6054E+00 2.79775+00 Z 2,5343E¢00 - 2,7420E400 2.9520€+00
GAME 8.5571£-01 8.4102E-01 8.49756-01 GAME 8.6097E-01 . B.665CE-01 - 8.5610E-01"
U 3.5955F+01 9.3857E+C0 1.1127E+01 [V} ©3,8890E+01 1.1094€+01 : 1.3535€8+01
SPECIES mmmmesc——== MOLE FRACTIUNS =~ewm——e—m-ue SPECIES  ===-—come——oe MOLE FRACTIONS -
E- 2.3500€=-01 2.9218E-01 3.3988E-01 €= 2.7T171E-01 - 3.2671€~01 . 3.7398E-01
H.. - 4.6TBBE=-01 3.6643E-01 2.7870€-01 [} T 23.9949E-21 - 3.0329€-01 2.1823¢-01
e A 2.32256-01 2.8021E-01 3,2513E-01 He . 246736E-01 3.1268€-01 : 3.5495€-01
H2 o 1.9662E-04 3.4752€-05 4.7462E-06 H2 . 1.,0211E-04 1.0185E-05 © 1.2270E-06
He . 6 67256-04 1.265:E-03 1.5304E-03 M- 5.6311E-04 . 1.2216€-03 1.34736-03 -
nee . 1.7997€-02 2.20C8€-03 1.1439€-03 h2+ 1.5862€-03 1.3826E-03 - 6.7234E-047"
rE 6.0544E~02 4. 6631E-02 3.8587E-02 HE 5.5864E-02 4,0859E-02 © 3,2137€-02 -
FEs © 1.644T7E=G3 1.093SE-02 1.491BE-02 HE ¢ 3,32326-03 1.3828E-02 - 1.7648€E~02
HE+e 5.2427E-11 1.5579€-06 1.1125€-04 HE ¢+ 7.3229€-10 1.6854E-05 . 1.0284E-03"

Py = 5.30£¢04 N/SQ-M¢ US1 = 5.20E+C4 M/SEC Pl = S.00E+04 N/SQ-My  USL = 5.60E+Q4 M/SEC

XH2 = <85 XHE = .15 XHZ = .85 i XHE = .15 T

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

3 2,2377€+02 1.5624E404 2. 66HBE +04 [ 2.5969E+03 . 1. T666E404 3.19276+04
T 9.8097E+01 1.7282E+02 . 244924€402 T " 1.0779E+02 - 2.0316E+¢02 - 3.0466E402
RHY - 9.2250F+00 3.3803€401 3.7227E+01 RHO *©  S$.2793E+¢00 3,0951E401 3.4705E+01
H 3.7995E+C2 6.6220E+402 . 8.8539E+02 H 4.4055E+02 ' 7.6300E¢02 . ' 1.0528BE+03
A L 1.4425F+01 1.98€9E+01 2.4741E+01 A 1.5566E401 2.2388E+01 2.8074E+01
S ’ 2.5633£+00 2.6962€400 2.8177E+00 S " 2.6560E4 00 T 2,7817E400 2,905 8E +00
z 2.4723E¢00 2.6745€400 2, 8T64E ¢00 7 2.5964E+4C0 2.8N95E400 3.0197E+00
GavE 8.5775£-01 8.5414E-01 8,5379F-01 GAME 8.6558E-01 = 8,7817€-01 ° . 8.5671E-01
u 3.7429E+01 .1.0197E+C1 1.2312E +01 u 4.0337E+01  ~ 1.205TE+0Ll ~ ° 1.,4706E+01
SPECIES  ——~——mm=m—me— MOLE FRACTIUNS =======—=—== SPECIES  ==-cmwmec—an MOLE FRACTIONS =w=———m—————o
£- 2.5371€E-01 3.1005€-01 3.5771€~-01 k- 2.8499€E-01 «4261E-0 +8790E-
k %.3249€E-01L 3.3378E-01 2.4657E-01 " 3.6775€-01 g.1«zae-o{ i.qsagg-g{
ne 2.5026E-01 2.97C7€-01 3.4124E-01 He 2.8348E-01 3,2750€-01 ' 3.6528E-01
r2 1.4327E-04 1.4708E-05 2.3430€-06 H2: © 7.1129€-05 . 5.5685E-06 T 7.1121€-07
H- 6.2602E-04 1.2453E-03 1.4550€-03 b 5.021 3E-04 1.3752E-03 T 1.2373E-03
w2+ 1.7077E~-03 1.748€6E-03 8.6931E-04 h2+ 1.464326-03 1.0863€E-03 5.4000E-04
HE 5.6298E-C2 4. 3606E-02 3.5459€-02 hE 5.32026-02 3.8227€-02 ' 2.8680E-02
hE+ 2,262 0E-03 1.24173E-02 1.6321E-02 HE+ 4.5701E-03 1.51056-02 , - -1.8675€-02
PEes 2.0073€E-10 5,4355E-06 3.6751E-04 . HEee 2.5569E-09 4. 8417E-05 2.3188E-03
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"TABLE I.

- Continued
- . ,
2
p " 50 kN/ m
Pl = 5.00E+04 N/SQ-M,  USLl = 5,80E¢Q4 M/SEC Pl =
XH2 = .85 XHE = .15 XH2 =
- JVING SHOCK “STANDING SHOCK REFLECTED SHOCK
P 2.7852E+03 1.8581E+04 ©3.4499E+04 P
T .:11.1308€+02 2.1938E+02 7, ., 3.3168E+402 ro.
RHO 9.2666E400 2.9477E+01 3.3739E+01 RHU
H %, 72506402 84 1482E402 .7 .-141391E+03 H
A TTI1J76189Ee01 T 203665E+01 .7.2.9600E401 A
s 2.T010E«0G . 2.821CE+00 * .72.9450E+00 - , S
4 2.6581E+00 . .2..8734E+00 +.3,0828E+00 z
GAME - "BJT191E-01 8.8840E-01 © T 8.5689E-01 GAME
u 4. 17718401 1.2107E+01 1.5779E+01 [V
: : . Ei
SPECIES . ~——="====—-- MULE FRACTIONS -=—r——= SPECIES
£~ 3.0534€-01 3.5703€-01 . 4,0735€6~01 13
H 3.38055-01 T 2.48G5E-0L . 1.7647E-01 H
He 2.98396-01 3.4074E-01 3.7295€-01 . He
H2 T . H8622E-05 3,1565E~D6 4.4462E-07 , H2
He O 4.6666E-04 J'1S1127E-03 o 1.1310E-03 L -
hze b A 1,26966-03 . 8.6061E-04 7 4.4581E-04 _ H2+
He T il 0 5,0326E-02 3.57$CE-02 2.4912E-02, | HE
ME+ T 5.1066E-03 1.62$0E-02 1.9285E-02 HE+
HE ¢+ 8.4669E-09 1.2357E-04 4.4002E-02 HE ¢+
PL = 5.COE#04& N/SQ-M,  USLl = 6.00E+04 M/SEC Pl =
XHZ = .85 XHE = .15 XH2 =
MJVING SHOCKR STANDING SKFOCK REFLECTED SHOCK )
3 2.9782E+03 1.9400E+04 3.6919F +04 4 :
T 1.1887E+02 2.3589€+C2 3.5761E+02 T
RHD 9.2C58E+00 2.8030E+01 2,20860E+01 RHJ
H 5.9550€ ¢3¢ 8.6757E+C2 1.2270F403 H
A 1.6882E+01 2.4922€+01 3.1039E+01 a
S 2.T464E+00 2.8585E+00 2.981TE+00 5
2 2.7215E+00 2.934CE+Q0 3.1418E+00 I3 .
GAME #.4097E-02 8.9747E-01 8.5751£-01 GaME
v 4.3176E+01 1.4150€401 1.6805E+01 Y
SPECIFS  —=~r==m-mes== MOLE FRACTIONS =======--=m= SPECIES
E- 3.2134de-01 3.7015€-01 4.1154€-01 £
b 3.092%€-01 2.2449€-01 1.6083E-01 .
He 3.1208¢-01 3.52526-01 3.7847E~01 b
H2 3.2023€-05 1.8540€-06 2.9689€-07 2
[ 1.9594E~74 1.934SE-03 1.03236-03 F-
H2e 1.1256€-C3 6.8802E~04 3.7690E-04 H2e
hE 5.7150E-22 3,3429E-02 2.1188€-02 HE
FE+ 7.9677£-03 1.76412€-02 1.9386€~02 HE+
HE ¢+ 2.7542E-08 2.8416€-04 7.1652E-03 HEee
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S.00E+04 N/SQ-M,

-8

HUVING SHOCK

’ 3.1762€+03 2.0122E+04 3,9240€ +04
1.2511E+02 . 2.5267€402 3,68409E+02
" 9.1180E+00 1 2.6618E401 3.1915€+01
5.3957E+ 02 - 9.2100E+02 . 1e3166E+03
1.7640E+01 2.6164E+01 - 3.2503E¢01
, 2. 7905E+00 . 12.8948E+00 3.018TE+00
T 2.7843€+00 " 2.9915E+00 3,2012€+00
8.9327e-01 9.0555€-01 8.5921E-01
4.4564E401 1.5270€+01 1.7780E+01
T 3.3654E-01 .3.8221E-01 . 4.2240€-01
“2.8236€-01 2.0319€-01 1.4663E~01
'3.2589E-01 "3.6295E-01 3.8285E~01
2,0774E-05 1.12308-06. 2.0300€-07
3.5316€E-06 9.5528E-04 . 9.3327E~04
9,654 1E-04 5.5440E-04& - 3.2050E-04
4,3831€E-02 3.1064E-02, 1.72926-02--
1.00642€-02 1.8474E-02 1.896T7E-02
8.5380E-08 5.9762E=04 1.0599E~02

5.J0E+04 N/SQ-M,
5

MOVING SHOCK

© 3.3787E+03

"1.3195€+02

.} 8.9936E400

5. 1468E+02
"i.8485E¢01
Z2.8335€+00

L 2. 84 T2E+00
9.0954%-01
4.5924E+01

3.5106E-91
2.5680E-01
3.3831€E-01
1.30060E-05
3.1734E-04
8.1185E-0¢
4.0434E-02
1.2249€-02
2.5611E-07

‘USLl = €.20E404 M/SEC

- XHE =

Lo

SIANDING SkOCK

REFLECIED SHOCK

USLl = 6.40E+04 M/SEC

XHE = .15
STANDING SHOCK
,2.0766E+04

. 2.6956E+02
2.5282E+01
9. 1544 E¢02
2.7377E+01

- 2.9299E+00
3.047CE+00
9.1252€-CL
1.6354E¢01

MOLE FRACTICNS -

3.9326€-01
" le8418E-01
. 3.7168E-01
7.02¢4€-07
3.6942E~04
4.5110E-04
2.8¢50E-02
1.9426E~02
1.1528E-03

REFLECTED SHOCK
4. 1398E+04
- 4.0977€+02
© 3.1025E+01
1.4081E+03
‘343903€+01
3.0533E +00
- 3.2563E¢90
8.61463E-01
1.8735€+01

4.3216E~01
1.3444E~01
3,8623£~01
l.6447€-07
8.,4279E~04
2.T659€~04
1.37738-02
1.8112e-02
1.4180€-02



XHe

Pl = 5.0nE+C4 N/SQ-M,

MOVING SHOCA
3.5848E+03

VT 1.3954E¢02°

- RHOv - 1 8,B268E+00

W ©.1081E+02 .
A e 1.9437€+01
S .7 2,8T58E¢00
o 2.9105€+00
GAME 9.3025E-01
T 4.7250E+01 ' -
SPECIES = =—mmmmmmmeizc
€- 3,6504E-C1-
h 2.32295-01
he "2 3,501 7E-01
H2 7.9377E-06
H~ 2.8740E~04
H2¢+ 5.6811E-0¢
" 3.7049E-02
1,4488E~02 -

+ 1.5189€-07 -

Pl = 5.00E+04 N/SG-M;
XH2 = .85 o

US1 = €. 60E+Q4

‘XHE = L15

STANDING SHOCK
2.1342€4C4
2.8671E402
“2.49CSE+OL
A1.0312€+02
2.8577€+01
2.9648E+00
3.10C5E+G0
9.1865E-01
1.7342E+01

4.036SE-01
1.67C3E-01
T 3.79T5E-C1
*T4.5052€-07

. T.B84C9E-04

‘34 6954E-04

2.6058£~02
- 2.021C€-02
. 2.0717€+03

TABLE 1. - Continued

M/SEC

4.3247E+404

REFLECTED SHOCK

te

~ MOLE FRACTIONS ~==m——m--mmeu

" 44 3466E 402
3.0083E+401
1.4987E+03
3.5254E+01
3.0861€+00
3.3075E+00
8.6453E~01

" 1.9549E+01

4,4050E-01
1.2356€~01
3.8919E-01
"1.0532€-07
7+.5660E-04
2.4039E-04
1.0754€-02
169 T4E-02
" 1.7624€-02

USl = 6.80E+04 M/SEC

XHE = .15

MOV ING SHUCK STANDING SKFOCK REFLECTED SHOCK

P 3.7948E4+02
T 1.4784E+0Q2
RHO  ° " B.6364E+00 .
H® ot 6.4T96E+02
A .24 04T4E+0L .
S 2.9160E+00
r ' 2.9T20E+00
JAME 1 76,54 00E-01
u <7 4lB8546E+0)
. S L
SPECIFS: ===—m===———ee
€~ 3.7407E-01
H 2.0946E-01
he 3.6119€-01
H2 . 4.T287E-06
h=- - 2.6326E~04
H2+ . " - 5.4165E-04
HE 3.3872E-02
HE ¢ 1.6597E-02
HE+e 2.1164E-06

2.1848E404
"3.0334E4C2
2.28&1E401
1.088CE+03
2.9714E+01°
2.9975€400
3.1506£+400
9.2386E-01
1.8300€E+01

4,4992E+04
4,611 1E+02
2.9057E+01 -
1.5934E+03
3,€669E401
* 3.1195E+00
.343580E400
8.6839E-01
2.C4T4E+0L

MOLE FRACTIONS ———=m=—m

4.1311€-01
1.522¢6€~01
3.8600€-01
3.0102E-07
7.061CE-04
3,0735€6-04
'2.35C2E-02
2.07T12€-02
3.3957€-C3

4.4928E-01
1.1300E-01
3.9217€-01
7.6346€-08
6+6980E-06
2.0785€-04
8.0948E-03
1.5576E-02
2.0999€-02

py = 50 kNI m?

Pl = 5.00E+04 N/Su-My"

XHZ =

SPECILES

E-.

H

He

r2

H- -

H2¢

HE

FE+

HE ¢+

«85

MCVING SHGCK
4. 0C67E*03
1.5718E¢02
8.40325400
6,.8606E+02
2.161TE+0L
2.9556E+00
3.0335E+00
$.8004E-0L
4.9795E+01

ust =
XHE = .15

STANDING SFOCK

2.2230E+04

. 3.1974€+02

2.1727E+01
1.1454€403
3.0835€+01

3.0312€400

3.199SE+00

9.2932€-01

1.9204E+01

7.00E+04 M/SEC

REFLECTED SHOCK
4.66T9E 404
4.8932€ 402
2.7874E+01
1.6917E+403
3.8165E+01
3.1541E +00
3.4077€+00
8. 7354E-01
2.1503E +01

==——-co-cec- 'MOLE FRACTIONS -——--mmemmu

3.9057E~-01

1.8751€-01
3.7180E~01
2.7180E-06
2.4212E-04
4.2965E-04
3.086%E-02
1.8578E-02
5.8940E-06

.

" 4.2211E-01

1.3853€-01
2.9120€-01
2.0537e-07
6.3156E-04

" 2.5653E-04

2.0788€-02
2.0856E~02

' 5.1930€-03

4.5729E-01
1.0256€-01
3.9539E-01
5.4500E-08
5,8131E-04
1.7780E-04
5.8638E-03
1.4001€E-02
2.4153€-02

167 .



TABLE |.. - Continued
. 2
“py = 100 KN/ m
PL = 1.00E+05 N/so—n. US] = 4.COE+03 M/SEC PL < 1,00€405 N/SU-M, USL =-6.00E+03 M/SEC.
XH2 = .BS: XHE = ' .15 ~ XH2 = .85 XHE =’ .15 . e
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK W .i.. ». MOVING SHOCK. STANDING SHOCK REFLECTED SHOCK
Pyt ' .1.2097€¢01 2.5396E+01 + | ' 6.2334E+01 'a“f‘.A 2.T664E+01 . 8.594TE+OL 1.7569€ ¢02
Tv i2 .3,05576400 3.8279E+00 ©5,4485€+00 L I "5.5900£400, .. T,T742£+00 1.0167€401
RHGQ - 3.9585E+00 6.6354E4C0 1.1440E+01 R 4.9485E+00, "‘_1.10&95001 1.7170E+01
W 3.1244E¢00 - 3.9436E+00 '~ S. T360E+00 H- 5.8976E+0J 8.5023E+00 " 1.1789E+0)
A “1.7611E+0C - 7 1.93$5E+00 2.2894E +00° A . 2.3169E+00 : .2.6955E400 3.0291E+00
s © 1,07956+400- '~ “'110820E+00 - - "1.1055€¢00 N 1.1620€E+00 <1715€¢00 ° 1.2018E+00
7 < 1.0000E¢00 - * 1.00C0E+00 “*1.0000E +00 Fa " 1.0000E+00, - 1.0006E+00° ", 1.0064€+400
GAME: 9.9208E-01 ' 9. 8274E-01" - 9,86201E-01 G 9.6024€-01 _ 9.3407€-0]) T B8.96T726-01"
(VA 2.4141E+00 "1.4366E400 ° ° 1,2785E400 u. 3.8669€+0), . 1, T2T4E+00 ' 1.5668E+00
SPECIES  =—==--m===-e MOLE FRACTIONS ----—=---o—- SPECIES  —=======—=== MOLE FRACTIONS ==
2 3.8954E=65 2.2806E-43 1.9639E-27 E= 3.6020E-26; , T.2326E-17 .  B8.3204E-13
H ', - . 5,7822E%1V 9.81356-09 © 9.15196-06 K. 2.1074E=05 _ . 1.1358€-03 . 1.2729€-02
He T T 5.3145E-21 1.0524E-20 2.2603€-20 He Do, 3.0597E-20 T 3.7059E-17 5.0185E~13
hH2 - -~ d.SQ00E-01  -8.5JC0E-01 8.4999€-01 H2 U 8.4998£-01 ;8.48$5E~01 8.3823E-01
H= -3 23 .7 1,1181F=T1 - 8.248SE-48 2.1471E-30 H- 2.75186-29 . ' 6.6938E-19. ., . 4.7231E-14
H2¢ -7 T 6.41076-20 - 5.8497€-20 - 4,6B18E-20 H2¢ - | 3.8B824E=20 , ' 3.6006E<17 T 3.7743€-13
HE- "« . 1.5000E-01 1.5000E-01 - 1.5000£-01 HE " 1.5000E-01" 1.4991€-01 | | 1.4905€-01
RE# .- . - 4,5214E-71  * 1.0613E-58 3.4035€6-49 HEe .. 1. za79£ «8. 2+8459E=37.,, . 1.,5564€-29
HE®s oo, . S " o. - HE++ - 0. 0. ’ T, 06 .
Pl = 1.00E¢05 N/SQ-4y  USL = 5.COE+02 M/SEC Pl = 1.30€+05 u/Su—M.. US1l = 7.00E+03 M/SEC: u
XH2 = .85 - XHE = .15 ’ XH2 = .85 IXME = .15 . RN
MOVING SHUCK STANDING SHCCk REFLECTED SHOCK .;MOVING SHUOCK SYANDING SHOCK  REFLECTED $HOCK
P - *1.9056E+00 5.0474€+01 1.1158€E402 P. . . 3.7934E+01, . 1.3394€402.. - 245485€+02
T 4.2232E¢0C 5.6558E+00 7. 7684E +00 T 7.1228E+00 9.9927E+00 1.2289E+01
RRO 4.5126E+00 © 8.9226E+00 1.4357E+401 RHO [5¢3241E¢GC0 , .. .21.3321E¢01 - :Z.OZZZEOOL
’x _@.3713E+00 5.9T217€+00 " 8.4911E#N0] H . T1.7064E400 - 1.1561E+01 . . 1.5573E+01
A 2.7318E+00 © 2.3297€+00 T 2.6959E+00° A . 2.5896E+00 3,0022E+400. . 3.3118€+00
S ST LW 1215E4C) 1.1274E+00 1.1549E¢00 S 1.20055400 - - . 1.2141E+400.. < .L1.24TCE+00
Z ., 1.0000£+00 1.0000E+00 1.0005€+00° PR 1.0003€+00 +z1.0063E+00 . 1.0255E+00
GAME - '9.7747E-01 9.5956E-01 9.3514€-01" GAME [ '9.4122E-01 .., . B8.9640E-01 s 847031E=01
[VEREEE 1314235400 1.586CE+00 L 1.4411E¢00° u :' %.59135Q00 vy - 1,8323E40C . T 1.6421E+00"
SPECIES  ——=~—===—=== MOLE FRACTIONS —=-———=——=== SPECIES s-==—===—=== MOLE FRACTIONS ————
€~ T 2.8629E-37 1.9512€-25 1.4529E-17, E~ 4.4853E-1b 5.4593€-13 1.41386-10
S 1.1558E~07 1.93€56-05 ©9.8475E-0¢ s 5.8T04E-04 1.2446E-02 . 4.9746E-02
e T 1.73996-2C 2.€185E-20 2.9806E-18 K 2.6471E-18 3.3845€-13 .. 9.5289£-11
M2, -7 7 3.5000E-01 8.4958E~01 8.4909E-01 H2 . 8.4946E-01 8.3849E~-01. . 8.0399E~01
b= [ 2.6955E-41 2.4530E-28 4.3247E-19 K= T 2.1958E-20,. . 2.45S7E-14 . 1eT241E~11
k2% T 5.2023E-20 4.3236E-20 1.1185€-17 H2+ 1.9296E~-18 2.3203E-13 6.3334E-11
HE ' 1.5000E-01 1.5000E-01 - 1.4993E-01 HE | . 1.4996E<01 1.4907E-01, ..  1.4627E-01
HEe 2.48766-55 4.918EE-48 1.40T4E-36 HE ¢ 5.4759E-41 ., 5.2753E-31 . 8.4564E-25
HE#++ | e 2. 0. HE++ - Je 0. 8.4502€~-87.
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TABLE 1.’ - Continued

- 2
Py * 100 kN/:m
PL = 1.00E€05 N/SU-M, . USL = 8.00E+03 M/SEC’  ° Pl = 1,00E+05 N/SQ .. UST = 1.00€+04 M/SEC
XH2 = JBS XME = o157 XH2 = .B5 . XHE = .15
_ MOVING SHOCK . >TAHI)ING SEOCK REFLECIED SHOCK .. <MOVING SHOCK STANDING SHOCK peﬂgcvgo SHOCK
T 4.9582E401 1.992150021 T LI 73.5616E¢02 P ) 7.9943E+01 4.0066E402. 6.5213E402
T~ B.7353€¢00 1,2041€¢01 '144177€401 T. . .. . 1.15895¢0!l . 1.5644E¢Q1 1.7832E+01
. 5.7059k¢00 ,;1;51515401 L . 203592Ee01 RHD . 6.T044E#00 . . 2,3245€+01 : 341436E+401
" 9.7978BE+00 0 152076401 T 7 1.5919E401 H., 1.4866E+01. . -2.4284E+01 ., 3,06BSE+01
2.82959E¢00) 7 | "3,2T4SE00 | 3.5982E+00 A " 3.2025€40).: - . 3.8563E400. - 4.25683E+00
1.23736¢07 | 1,25656+400 - | 1.2927E¢00 s ; 143089€+00. |, "-l.3441E+00 - 1.3881E+00
< T 10027840707 "130247€430 [ 7 "1,0585E+00 P 1.9289E€¢00. ., 1.1017€+00 - .1.1633E400
GAME ' 9.1166S-0L ° . 8,6924E-01 84624 3E~01 GAME 8.6013E-01 . 8.6279€-01 ° - 8,7411E-01
v © S 32755’0) ", L, 8782E400° T | "1.7006E 00 u 6.3692E+00 1.9778E+00 1.8578E¢00
SPECIES "HOLE‘FRKCTICNS B il SPECIES  —=——-—-—Z-~ MOLE FRACTIONS ==-——ememmu
B s : L C
‘ . 1e1980E-14" """y, TTSTE-11 . - 3.5985E-09 £- 6.5321E-11 2.71719E-08 -  2,3663E-07
5.6440E-03 . 7 '4.8151€-02 ' 1.1125€-01 Mo - 5.6134E-02- ¢ 1,8470E-01 . 2.8082E-01
194656515 - 6, T110E-11 | 2.6367€-09 he L 4.928TE-11 . . 2.1317€-08 1.9646€-07
" B.4490E<0L a.as~25401‘ Tor " 7.,4710€-01 H2 . 7.9508E-01 6.7916E-01 . 5.9024E-01
Lo 149%7E-1 9.9731E=12 - 6.9979E-1) H< . 7, 3.7800E-12 - 6.4051E-09 - 7.9220E-08
h2¢ | 4.2293E-15' 4.0620€-11 "] 1.6615€E-09 wze 1.9814E-11 . . ,1.22¢6E-08 1.1940€-07.
HE . 1.4959E=C1 """ . 1.4639E-01 ~ - 1.4166E-01 rE .- 1.4S5T9E-01. - 1.3615€-01 - 1+2894E-01
MES L T.38TTE- 34*’ TN 2451776225 T ¢ 1,26 T4E=21 HE+ 5,7920E-26 1.0020€-19 1.6243E-17
HESe : o. : " 6.1610€-87 - 4.8707€-77 HE¢e 3. 1.1753€-70 5s3843E-62
TPl W 1. 09:035 NISJ-Mv . US1 = §.00E¢03 M/SEC - PL = 1.00E+05 N/SQ-My  USL1 = L.10E+0& M/SEC
XH2 = .85 . XHE s 1S o XH2 = .85 XHE = .15
c " MOVING SHOCK ' STANDENG SKOCK REFLECTED SHOCK ) HUVINh SHOCK  STANDING SHOCK ° ﬂEFLEC'ED SHOCK
P €.3972E401 - 2.86T4EeC2° ' #.8406E+02 P © T 9.TBOTESOL . 5.4087EeQ2  8.6Q098E¢02
T ' 1.025%E¢01  "1.3891E¢01° . 1.5992E+01 T T 1.2768E¢01 7 1.7368E¢01 . ' 1.9763E+01
R 6.16T1E+00 - 1.9525E+01 © T2 T385E ¢01 KHO . T.264TE+00 2,6935E+01 3.5360E+¢01
o 1.2185E642)° - 1.9449E+01 “ 2.4943E+01 H. . 1.7834E+01 T 2.966%E401 "3.7189E+01
A '3,0207£+00 3,5552€400 - - 3.5105E+00 A 3.3865E+00 4. 1814E+00 - 4.6491E+00
S: 13- 1,2731E400 . 1,2997E+00 1.2397+00 S . 1.3456E+00 123897E+00, . 1.4381E+00-
T CUPen 1 1156067 T < 1,05T2E¢00°  ° 1.1053E+00 12 . 1+0544E400 . . 1.1562E¢00 1.2320€+00
‘GAME Y . 8, 79656-01 " - 8,6069E~01 8.£514E~01 GAME 8.5182€-91 8.7070E~01  8,8769E-01
v 6.,0884E+400- "° 1 9211E+00 - 1.7702E+00 u- 7. 6580E+ 00 2.'0638E+00 1.S78CE+00
" SPECIES @ ==m==mmmime=MOLE FRACTIONS ==emm=mem—ms’ T SPECIES == MOLE FRACTIONS -~--e—=—-o=s
€-. © o 2.17236-12° 7 2.6161E-09 3.7211€-08 E- " 7.2530€-10 1,66 ¢8E-07 1e1185€-06
Ko 2.26736-02' 'Y 1,0820£-01 1.9055€-01 M 1.0322€-91 2.7021E-01 . 3.7664E-01
Fe . 1aS58TE=12- - 1,9342E-09 | 2.9163E-08 M 5.6924E-10 1.3711€-07 9.7536€-07
% 842903601 - 1.4961E~01" T 8.T3THE-01 H2 '~ T45452€-0i 6.0005€~01 5.0160€~01
e . T.6992E<1s. 4.40326-10 - 9.9358E-09 ‘H= 5.8946E-11 ©.9687€-08 4.3722€-07
Hes 6.9066E-13 " ‘1e1242E-09 1.7984E-08 h2e 2.1491€-10 7.8596€-08 . 5.8039E-07 .
3 1.40306-01 - 1.4188E-01 1.3571E-01 HE -+ 144226E-01 1.2973E-01 1.2175€-01
hE+ 4.5319E-29 ° 7 5,3016E-22 = - 2.3745E-19 HE+ ° l.l4k7E-22 643202€-18 5.8216E-16

hE+s de . 1.3797€E-79 7.11T4E-69 HE®+ 4.0670E-85 1.7113€E-63 3.9452€~56
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TABLE |. - Continued

p, = 100K/ m?

Pl = 1.00E+05 N/SQ-=M, USY = 1.20E+04 M/SEC PL 3 1.00E405 N/S4~M, USLl = 1.40E¢Q4 M/SEC
XH2 = .85 XHE = 15 XH2 = .85 XHE = L15 0
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
[4 1.1753E+02 T.0726€¢02 1.1111E+03 4 1.6206E+02 1.1002E+03 1.7250E+03
T 1.3840E+01 1.9118E+01L 241846E+01 T 1.5846E+01 2.2840E¢01 2.6803E+01
RHU 7.8090E+00 3.0344€+C1 3.8825E+01} RHO 8. 7446E+00 3.5320E+01 4.3336E+01
H 2.1087€+01 3.5599E+01 4.444TE+01 LN 2.8432€+01 4. 8899E+01 6.1264E+01
A 2.5767€E+0D . 4.5353E+00 5.0902E+00 A 3.9837E+00 5.3396E+00 6.,1654E+00
S 1.3832E+¢00 1.4362E+00 1.4893E+00 S 1.4615E+00 1.5308E+00 1.5932E400
z 1.087CE+00 1.2192E+00 1.3099€+00 4 1.1696E+00 1.3630E+00 1.4851€¢00
GAME 8.5002E~-01 8.8248E-01 9.,0543E~-01 ’ GAME 8.5631€-01 9.1530€-01 9.5500E-01
u 8.4498E+00 2.1720E+00 2,1266E+00 v 1.001LE+0OL 2.4828E+00 2.5303€+00
SPECIES ' ~w-emwca—a—-e MULE FRACTIONS ~====waw- — SPECIES se—=iececaa MOLE FRACTIONS -~——=——e—a—-
E- 4,4532E-09 T.4054E-C07 4.3593€E-06 E- 6.4555E~08 8.2202E-06 4,7894E-05
H 1.6000E-31 3.5955€6-01 4.7318E-01 H 2.8995€6~01 5.3352€-01 6.5310£-01
He 3.6102E=-09 6.4030E-07 3.9579€E-06 He 5.5226E-08 T.6051E-06 4.5841E-05
A2 7:0200E~01 5.1741E-01 4.1230E-01 H2 5.8180E-01 3.5648E-01 2.,4576E-01
H- 4.6090E~-10 2.5925€-07 1.86S1E-06 H~ 9.1382€-29 3.3234E-06 2.0635€E-05
H2+ 1.3039E-09 3.594SE-07 2.2705€-06 H2¢ 1.8466E~38 3.9346E-06 2.2688E-05
ME 1.3800E-Ul 1.2302¢-01 1.1451€E-01 HE 1.23825€-31 1.0998€E-01 1.0101E-01
HE + 5.9819E-22 1.9255E~16 1.3718E-14 RE+ 2.2223E-19 5.21CIE-14 3.7020€-12
FE++ 3.8519E-179 6. 7459€-58 5+5349E-51 HE ++ 3.,6226E-69 5.9299E-49 T TI46E-42
Pl = 1.,0CE+0% N/Su-M, US1 = 1,30E+¢04 M/SEC Pl = 1.00E¢05 N/5SQ-M, US1 = 1.S0E«C4 M/SEC
XH2 = .85 X4F = .15 XH2 = .85 XHE = .15
MOV ING SAOCK  STANDING SHCCK REFLECTED SHOCK MOVING SHOCK STANDING SFOCK REFLECTED SHOCK
[4 1, 3894E+02 8. 9496E+02 1.3990E+03 1 4 1.8686E+02 1.3207€+23 2.0880E+03
T 1.4862E+01 2.0026E401 2.4148E+01 T 1.6820E+01 2.4928E+01 3.0009E+01
RRO 8.3058E+0) 3.3182g+01 4.1528E+01 RHO S.1175E+00 3.6732E+01 4.4148E+01
H 2.44020E+91 4. 201 2E+0L 5.244TE+O] H 3.2524E+01 5.6250E+401 T.0976E+01
A 3.T751E+40D 4.9196€400 5.589GE +00 A 4o 2042E¢ 00 5.8033E+00 6.8378E+00
S 1.4219E+0) 1.4835€¢00 1.5611500 s 1.5021£+00 1.5779€+00 1.6451E¢00
Z 1.1256E¢20 1.2889E+00 1.3950E+400 4 1.2185E+00 1.4423E+00 1.576CE+00
GAME 8.5197E-01 8.972¢E-01 9.2755€-C1 GAME B.6243E-01 9. 3670€E-01 9.08858E-01
v $+2330F¢00 2.3083E¢CO 2.3083E+00 u 1.0782€+01 2.6795E+00 2. 8035E+00
SPECIES  —————>———-e MULE FRACTIONS —==weee—ee-= SPECIES  ~==w—==e=—=o MOLE FRACTIONS ~-——-——-
E- 1.9066E-28 2.6532E~06 1.4927E-05 [ 1.8609E-07 2.32656-05 1.5037€-04
- 2.2309%~01 4.4822E-01 5.6627E-01 h 3.5457€E-01 6.1328€-01 T.3049E-01
14 1.5900E-00v 2.3827€-C6 1.3990E-05 He 1.6295€E-27 2.2037€-05 1.4568E-04
He Se4364E-01 4.352€E-01 3.2616E-01 w2 5.1832E8-01 2.82€5€E-01 1.7392E-01
h= 2.3600E-09 1.0248E-06 6.6187E-06 4 2.90965=-08 9.3764E-00 5.8893E~05
| a4 2525 7E-39 1.2652E-06 7.5662E-06 P2e 542242E-28 1.0604E-05 6.3582E-05
HE 1.3327€-C1 1.1628€-01 1.0753E~-01 13 1.23112=01 1.06400E~-01 9.5175€~-02
HE+ 1.471525-29 3.7758€-15 2.4149E~-13 HE ¢ 2.3877E-10 5,884%E-13 5.3910E-11
HE e ¢ 1.704F-73 4.648¢EE-53 1.5137E~-4¢ hE+e - 1.9017€-65 3.9421E~-4S 1.6952€-37
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KH2

SPECIES

E—

Ll

He
H2
[
h2¢+
HE
HE+
HE++

Pl
XH2

SPECIES

E-

H

He
h2
o
H2+
HE
HE+
RE++

85

XHE .15

MOVING SHOCK STANDIAG SHCCK

2.1329E+02
1. 7604E+01

9.4201E+00

3.6894E+01
4.4386E+0)
1.5432E+00
1.2718€+03
8.7G10E-01
1.1545E+01

4.7909E-07
4,27395-01
442852E-07
445466E-01
8.03725-08
1.3094E-07
1.17956-01
2.0302E-17
3:4148E-62

1.00E+05 N/Su-M»
-85

1.5510E+03
2.7268E+01
3.7378E+01
6.4065E+01
6.3185€+00
1l.6242E+0C
1.5218€+30
9.6211€-01
2.9057€+00

TABLE 1. - Continued

p, * 100 KN/ m2

Pl = 1.00E+05 N/SU—Ms US1l = 1.60E+04 M/SEC

REFLECTED SHOCK

“ . 2.4873E+03
3.4073E+401
4429455401
8.1688E+01
T.€203E+00
1.6961E+00
1.6611E+00
1.C255E+00
3.1415E+00

—— MOLE FRACTIONS ===—c—mmeeac

6.2322€-05
6.8555E-01
5,9985E-05
2.1571E-01
2.3834E-05
2.6171€-05
9.8568E-02
5.6928E-12
3.9252E-41

XHE = .15

4.7822E-04
7.9442E-01
4.6460E-04
1.1401E-OCL
1.57376-04
1.7100E-04
9.0300E-02

8.1072E-10

3.6746E-23

US1 = 1,70€E+86 M/SEC

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

2.4141E+02
1.8817€E+01
9.6531E+09
4415466401
4,6894E40)
1.5851E+00
1.3291E+00
8.7932€-01
"1.2306E4+01

1.1396€-06
4.95]1 8E-01
1.0393E-06
3.91955-01
1.9994E-07
3.0024E-017
1.1286E-01
1.4699E-16
5.9223E-59

1.T835E+03
2.9968E+01
3.7226E+C1
7.2289€+01
6.8925E+00
. 1.6696E+00
1.5987E+400
9.9170E-01
3.1869E+00

-~ MOLE FRACTIONS

1.6221E-04
7.4844E-01
1.5758E-04
1.5720£-01
5.5867E-05
6.0451E-05
9.3827€E~02
5.4942E-11
1.5654E-37

2.6228E+03
3.5287E+01
4.2987E401
9+35156+401
8.45586E +00
1.7449E+00
1.7307E+00
1.0516E +00
3.5505E+400

1.5127€-03
8.3953€~-01
1.4623E-03
7.0002E-02
3.8657E~04
4.3691E~04
B8.6670E~-02
1.2133E-08
7.7001€-29

Pl =
XHZ =

SPECIES

E-
H

He
H2
He=
b+
HE
HES |
HE ¢+

13
XH2

]

SPECIES

E_
]
He+
H2
He
H2¢+
hE
HE+
HE ¢+

1.0CE+05 W/SUsM,

-85

MOV ING SHOCK
1 2.7098E+02
. L.9BT9E+OL
19.8088E+00
4.64T0E+0L
4.9593E+00
1.6273E+00
1438976400
8.9028E-01
. 130516401

2.5651E-06
5.6084E-01
2.3809E-06
3.3122€-31
4.5923E-017
6.4342E-07
1.0794E-01
9.5234E~16
1.0658E-5S

1.J0E+05 N/SGU-My
-85

usil
XHF

v

wl

STANDING SFOCK
2.093£403
3.3150E+01
3.6335E401
8.0852E+01
7.5224E400
1.7131€+00
1.6681E+00
1.0232€+00
3.5125€400

1. 80Ev04 M/SEC

REFLECTED SHOCK
3,3817E+03
4.5632E+401
4.1618E+01
1.0636E+02 -
9.1820E+00
1.791BE+00
1.7807€+00
1.0371E+00
4.0170€+00

MULE FRACTIONS ————eememe o

. 4.1530E-04
7.9970E-01
4.0482E-04
1.0931E-01

. 1.21S0E-04
1.3238E-04
‘8.9921E-02
4.9370E-10
5.3727E-34

4.3773€E-03
8.6304E-01
4.1958E~03
4.2314E-02
Bo2445E-04
1.0058€-03
8.4238€-02
1.4832€-07
7.0008E-25

US1 = 1.90€+04 M/SEC

XHE = L15

MCVING SHGCK  STANDING SHOCK REFLECTED SHOCK

3.0297€+02
2.1019E+01
5.B8904¢E +0u
. S.16T1E+0L
5.2528£+00
1.6696E+00
1.4530E+00
9.0343E-21
1.3788€E¢01

3.587T8E-06
6.2354E-01
5.26926-06
2.7322E701
9.9606E-07
1.3147€-06
1.0323€-01
5.8044E-15

2.2200€¢03 3.8328E+03
3.6919£401 5.180SE+01
3.4847E+01 4.0814E+01
8.9T17E+01 1.194%E+02
8.1755E¢00 9.6435£400
1.7545€400 1.8324E+00
1. 7256E+00 1.8128E+00
1.0492E+00 9.9028E-01
3.9092€E+00 4.3980E+00
cmmmccem—eom MOLE FRACTIONS ===meee——=-~
1.04C6€E-03 9.6126€-03
8.3762E-01 8.6695E-01
1.0132€-03 9.1473E~03
7.2874E-02 2.8311E-02
2,4685€-04 1.3859€-03
2,7434E-04 1.8503E-03
8.6528E-02 842746E-02
4,2222E-0% 9.6279E~07
1.4074E~30 6.095T€-22

1.3424E~-52
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A R

©
-
n "

-85

IO Pt

3.3463€502
o+ 2.2274E+0L,
£ 6. B9T2E+00

5.TL46E+0Y

is T117E+00"

“ 1.517T9E+00 ° ""1.7688E+00 . .
9.1946E~01 " - 1,0552€400
1.4515E+01 4.3316E+400.

D L (T ., -
e HGLE FRACTIONS
1. 19995-05 2.47176-03
6.8237E-01" 8.6151E-01
1.1473E-05 2.3918€-03
2.1878E-01" 4. 7835€~02
2.0751E<06 445655E~04
2.6008E-26 5.3053E~04
P.8819E~02, 8.4802E~02
3.4484E-14° -  3,1983E-08
L.0117E~49 2.2502€~27

T MOVING SHOCK

5.5756F+00" "

1.0CE+CS N/Su-M, ~

SYANUING SKOC&

TR

Pl = 1,006405 N/SQ-N,

XH2 = .85

2.37025001
6. 2891E+21

1.7535€+00
"1.5832E+0)
'9.3960£-01
1.5228E+01

7.3666E7I1
2.5153E-05
1.6854E-01

5.0682E~06

9.6223E-417

172

HOVING SHOCK'
<3,6851E+02-

1.5993E205 "

[0

XHE = .15

2.4175EeCY

4.1280E¢01° ~
©3.3108E+01

. 9.8914Ee0L .7

- 8.TT7SE¥00

"1, T934E+00

CUSY =
XHE = .15

‘ i

STANDING SHCCK-

9.8206E+00

“5,9378E+0077

4.2293E-06

9.4T4SEZ02"
2.1213E-12"

2.6000E+03
4.5975E+01

3.1419E+01

1.0845€+92
9.2500QE+09
1.83G0E+00
1. 7999E¢90
1.0340E +00
4. T476E+400

MOLE FRACTIONS

5.2612E~03
" d.7245€-01
5.08$3E-03
3.2168E-02
7 7.5311€-0¢
9.3088E-04
8.332376-02
1.88726-07
1.38026-24

B

" TABLE |,

-Conﬂnued

; - 100kN/ m?

“US1 = 2.00E+Q4 M/SEC

REFLECYEO SHOCK

4.2656E+03
5.7415E+01
4.0424E+01
1.2272E+02
9.9T13E+00
1.8700€+00
1.8379E 400
9.4226€-01
4.7048E+00

1.69264E~02
8.5995€-01
1.6022€-02
2.0680€-02
1.9565E-03
2.8539E-03
8.1613E-02
3.7666E-06
8.3171E~-20

2.10E+04 M/SEC’

REFLECTEO SHOCK
T 4.6556E+403

642234E401
4.0224E¢01
1.4585E+02
1.0241€E¢01
1.S050E +00
1.8598E+00
5.0621E-01
4.907TE+00

2.5254€E-02
8.64782€E-01
2.3835e-02
1.6144E-02
2.4413€-02
3.8506E-03
8.0645€E-02
1.0077E-05
2.8505€~18

Pl =
XH2 =

GANE
v

SPECIES
E-

H

He

H2

He

H2e

- HE.

HE+
HE++

4.0350E402 - 2.7644E+03 4.9944E 403
2.5387E+01 ., 5.0625E¢0L 5.6486E401
9.65L0E+00" . 2.9941E401 - . 3.9941E+01
6.8899E+01 ... 1,1834E+02,% .  1.5917E+02
6.3535E+00. ., 9.,5924E+00. . 1.0491E+01
1.7947E+00- .- 1.8649E+00 1.9390€+400
1. 6469E +00 1.8236E¢00. 1. 8808E +00
9.6552€- 01 9.9659E-01 . 8.8021€-01
1.5920E+01 5.1265€400 5+ 0684 400
mememde—m—ee MOLE FRACTIONS ————————————
5.8096E-05.  9.75S7E-03 . :  3.4165€-02
7.8538E-01 - 8.7329E-017: :  8.3326€-01
5.6779E-05 . 9.3973E-03. 3.2194E-02
1.2340E201 2.27538<02. 1.3030€-02
8.5674E-06 - 1.0976E<03- .  2.8226E-03
9,88526-06. 1.4552E-03 4.T77276-03
9.1083E-02 8.2252E~02. - 7.9733£-02
1.4180E-12 8.0582E~07 2.1506€-05
1.0581€-43 2.5579€6-22 4.2896€-17

-

1.00E+05 N/SQ-M,

.8

Pl = 1.00€+05 N/SQ-Hv
XHZ = .85

MOV ING SHOCK

NOP IR
o

GANE

_ SPECIES

£-
]

H+
H2
H-
h2+
HE
HE+
HE++

4.39585+02
2.T7423E+01
9.4033E+00

- T.5169E+01-

6.8309€+00 -
1.8340E+00

1. T04TE+00

9. <BlSE-01
1.6592E+01

_ STANDING

1.35196-04

8.2633E-01
1.3399€-04
3.5373E-02
1.7306E-05
1.9394E-05
3.7994E-0n2
1.0581€E-11
1.8030€-40

(YN

T USL = 2.20E404 M/SEC

XHE = .15

MOVING SHOCK SYANO[NG ShOCK

kEFLECTED SNOCK

oL ..

"US1 = 2.30E+04 M/SEC

XHE = .15

-,

5.5061E+401

2.8787E+01 -

1.2871E402

9.8628€400 .-
1.898BE+00 __.

1.8443E+400
9.5790€-01
5.64116€+00

MOLE. FRACTIONS: ===
. 1.5925€-02

8.6698E~01

1.5306E-02 .-

1.6945€E-02

1.44SCE=-03 -
2.062€E-03

8.1328€-02
2.5823E~06
1.6615E-20

SHOCK -
2.9233E+03 .

REFLECTED SHOCK
5.2754E+03
7.0272€+01
-, U 3.5484E401
- 1.7268E402

. 1.CT28E+0L
1.5724E+00
1,901 3€ +00
8.61476-01
5.1TT6E 400

4.3283E-02
8.1767€-01
4.0769E-02
1.0722€-02
3.0971E-C3
5.5712E-03
7.8853E-02
3.9419E-05
3.7141E-16



TABLE |, - Continued

Py - 100 kN/ m2

Pl = 1.005¢05 N/SQ-M, US1 = 2.40E¢04 M/SEC Pl

= 1,006+05 N/SQ-M, US1 = 2.60E+04 M/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = ,15
MOVING SHUCK STANUING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
[4 4. T6G2E+D2 3.06C4E+03 . 5.4T79E403 B 5.5241E+02 3.2934E4+02 5.7296E¢03
AETER § 1T 24998lE+0L © 5.9108E+01 " 7.3690E+01 T 3.6803E+01 6.6230E+0] "7.9846E401
© RhO © 5. 0603E+00 T 2.7777E+01 3,86T8E+01 RHO 8. 26 T6E+0D 2.6118E+01 3.6536E+01
ML - B.1688E+0) 1.3948E+02 1.85T9E+02 H * 9.5466E¢01 1.6217E+02 2.1280E+02
A 7.3805€+00 - 1.0100€+01 1.0957E+01 A 8.4740€¢00 1.054€E+01 . l.1403E<0L
[T 1.8717E+00 1.932CE+00 2.0058E+00 S 1.9398E+00 1.9972E+0C 2,0724E +00
i 1. 7538E+00" 1.8640E+00 1.9219€+00 L 1.8155€+00 1.9039€+00 1.9641E+00
. GAME . 1.0360E+00 $.2582E-C1 8.4771€-01 GAME 1.0747E+00 8.8202E-01 8.2910E-01
UL, L 1.T237E+01 S.6154E+00 5.2571E+00 V] 1. 8454E+01 5.8351E+¢00 - 5.3810E+00
SPECIES  —=w-cccmw—eeo MOLE FRACTIQONS ==-==eo—eacw SPECIES  ~==—=—=m——ee MOLE FRACTIONS ==——w==ee===
[T . 3.34%3E~04 2.2364E-02 5.2520E-02 E- 2.0773E-03 4,0712€-02 T.1314E~02
h © B.SHSHE-O0L - 8.5613E-Q1 8.0156E-01 h 8.9205E-01 '842678E-01 T.6824E-01
L 't 3.3092E-04 2.2427€-02 4.9508E-02 He 240600E-03 3.9092€-02 6.T457E~02
H2 .. . 545150602 1.2152€-02 . 8.8024€-03 H2 2.0914E8-02 8.5825€-03 6.1423E-03
CLH= 3,5255E-08 - 1.7622E-93 3.2681E-03 H=- i 1.3197E-04 2.2281E~03 3.3802€E-03
S H2e 3.8867€-05 2.6828E-03 '6.2153E-03 H2+ L.4921E-04 3.8227€-03 7.0900€-03
- HE ;. 8.5529E-02 8,0464E-02 7.7982€E-02 HE d42620E~-02 7.8761£-02 T.6224E-02
~ HE® 9.2286E-11 6.4151E-C6 6.5188E-05 HE+ 7.3879€~09 2.5329E-05 1.4760E-04
“HESF T 5J0914E-37 4.4331€~-19 2.2006E-15 FE+e 4.1364E-30 5.6412E-17 3.8716E~14
Pl = 1.00E+05 N/SQ-M, US1 = 2.50E+04 M/SEC Pl = 1.00E+05 N/SQ-M, USL = 2,.70€E+04 M/SEC
XH2 = .85 . . XHE = .15 XH2 = . .85 XHE = .15
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK - MUVING SHOCK STANDING SHOCK REFLECTED SHOCK
P 5. 1388E+02 3.1751E+03 5.6088E+03 P 5.9218€+02 3.4228€+03 $5.8608E +03
T ‘ 3.3171€40L . 6.2801E+01 7.6838E+01 T 44 J726E4+Q1 6.9465E+401 B842786E+01
~KHO - 8.6504E¢00 2.6838E+01 375706401 RHO 7.9324E+00 2.5606E+01 345656E 401
PHy- .. = B.84S50E+01 1.5061E+402 1.9916E+02 H 1.0274E+02 1.7417E+02 2.2680E¢02
‘A . 7.9634E+00 1,0325€+01 1.1181E+01 A B.8T42E+00 1.0767E+01 1.1626E+01
St s T 1.9075€¢00 1.9650€+00 2.0394E+00 S 1.9704E+00 2.0288E+00 2.1050E+00
2 1.7909E+03 1.8838E+00 1.9429E+00 ¢ 1.8331€E+00 1.9242€+00 1.9855€ ¢00
-~ GAME - 1.0¢15E+400 9.0106E-01 8.3734E-01 GAME 1.0549€+00 8.6719E~01 842230601
7] ' 1.7852E+01 5.7465E¢00 5.3237E+00 ‘U 1.9053E+01 5.8965€+400 5.434TE+00
SPECIES  -=-——w-—uw- MUOLE FRACTIONS ~——=—====- i SPECLIES & =em—==—ew——- MOLE FRACTIONS ====veocv——--
E- 6.5949E-04 3.1728E~02 6.18B82E-02 [ 4,5409E-03 5.00S2€-02 8.0789E-02
H 8.8061E-01 844239E-01 7.8506E-01 M d.9514E-01 8,09$9€-01 7.5120E-01
*He | - 8.52076~04 3,0462€-02 5.8428E-02 re 4.5009€-03 4.8111€-02 1.6559€-02
h2 3.3774€E-92 1.,05C2E-02 7.3694E-02 h2 1.3503E-02 7.1372E-03 S.1381€-03
= 7.0898E-05 2,0198E-03 3.3511E~03 H- 2.231T€E-04 2.3925E-03 3.3712€6-03
e T.83126-05 - 3.2717€-03 ' 6.7051E-03 ' . H2+ . 2.6308E-14 443305€-03 T+3917E-03
THE L 8.3756E~02 7.9612E~02 7.7104F~02 HE 8.1829E-02 - T7.79CEE-02 . T7+5337E-02
“nEe- 8.8618E-10 1.3632€6-05 1.0045E-04 HE+ 4.8468E-08 4,3012€-05 2.0958E-04
HE++ 1.9010F~33 '6.2387€-18  "1.0049E-1% HE+ ¢ 3.6743E-27 3.7087F-16 1.3236€E-13
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Pl
XH2

1.0

M

;l.8a71e~oo';
{1.0214E+00
1 1.9666E+01 -

0E+05 N/SQ H.

-85

o

OV ING SHOCK
6:3382E+02"
4.4586E¢01 7’
7:6936E+00 -
“1.1930E+02-

us1 =

XHE 15"
P

STANDING SHOCK

- 3.5921€402"
T 1. 2625E+401"
2,5429E401°

9.1732E000“‘“

" 1.9989E+00

- - LN

8.5797c~02

 8.9160E-01"
"~ 8.4982€-03 " ¥
.- -9.38B2E-03
" -3.3669E~04

4.,1795E~34

*7 BV11BIE=-02 " "
'.2.2513E~07"

‘94251 7E-25
. AN

PL = 1. 005005 N/Su—H.
XH2 = .85¢
MAVING SHOCK

3 T 6. 1T9CE+G2S
T TG, 8218E+01 7
KHO  7.5494E+00
M- T1.1817Ee02 -
A . 9.41T1LE+00
s 7.02585+00

¢ T 8623E¢ 00
GAME™ e.8759€-01 -
vt Mauosnisenn F
SPECIES  ~=mmmme=-o-o--
£- 1.4194E-02
I3 8.83156-01
r+ 1.4859%e~22
2 6.99525-03
H- 4.6120E-J4
w24 0.0650E-04
€ 8.0546E-u2
HE + 7.6552E-07
HE++ 7.5582¢=-22

174.

0

- 1.8681E+02
1 0991E+01°
‘2. 0594E+00;
"r1.9451€+00
8,5506E-01

5193256400

MOLE FRACTIONS

. 5.9737£-02
¢ T.9229E-01
'5.7378E-02°
© . 6.02%5E~-03
2.5298E~03 "
«<82CCE~03
7.7048€-02
6,8935E-05"
410915 7E-15

TABLE .

- Continued

py = 100KN/ m?

2.80E+04 HISEC

REFLECTED SHOCK
' 640541E+03
“ 8.5786E+401

'3.5159E401

T 2.41526402
1.1856€+01

.. 2i1361E+00
©2.0072E+00
'8;1627E-01
5.4971E +00

9.0291E-02

7.3397E-01

8.5689€-02

4.3185E-03
© 3.3662€-03

T T7.6567TE-03

2.9152E~04

T 4.2398E-13

usl = 2. 906006 H/SEC

XHE ™ .15

STANDING skOCK

-

3.8042E403
1.5759E+01
2.5540E+01
2.0014E+402 -

T l.1219E+01

- 2.0851€400
1.9662E¢00
8.4454E-C1

Tt 5.9891E+00

MGLE FRACTIONS

6.55216-02
7.7434€-01
6.67¢8E-92
5.1515E-93
2.64326-03
3.29C6E-03
7.6185E-02
1.G54BE-04
9.0515E-15

REFLECTED SKHGCK

‘64 3258E403
8.8912E+01
3,5064E401
2.57126402
1.2094E+01
2.16T8E+00
2.029CE+00

" 8.1069E-01
" 5.5624E+00°

G.97TTE-02
Te1666E-01
S.4753E-02
3.64C3E-07

3,3114€-02

7.8957€-03
7.3527€-02

3.9971E-04 -

1.3038F-12

T4 1.6440E-02

Pl
XH2

hoh

SPECIES

E-
H
He
¥2
He
H2+ :
HE "~
HE«

HE ¢+

Pl =
XH2 =

SPECIES

£-
M
He
H2
e
h2e
HE
HE e
HEee

1.00E+05 N/Su-M,

ﬁOVle SHOCK
T.2475€402-

P 1.2636E+02
YoV 9,6356E400- -
| 2.)513E+00
L L YTTTE«00
© 9.5920€-017"

'2;0992E001

2.1064E-02
3.7130£-01
S+ 2.0838E-02
F5,51726-32

© 3.1007E-0¢4
7 7.9884E-02
2.0219€-06
2.48956-21

1.00E+25 N/SQ My

8%

MOVING SHOCK
de 2414E402
© 54 7510E+0] -
7.4939E+00
1.4362E+02
1.0052€+01
© 2.1005E+0C
1..9123E+00
© 9.l64dE~-01
2.2383E+21

3.7619E-02
8,4990E-C1
3.7181E-02
3.7963E-03
d.17¢7E-04
1.2468E-03
T.8631€6~-02
3.£973E-06
4. 7667¢-19

~

4.6932E+03 7.5552E003
8.5278E+01 9.9202€ +01
2.7104E¢01 3.63426401 -
2.4434E¢02 3.0920€+02"
" 1.1930€¢01 1. 2864€ +01
2.1754E+00 2. 2590€ +00
2.0305E00 2.0957€+00
6.2189E-01 7.9594E-01
6,1810E000 ° 5..8039E +00
mmmmmmmem—e— MGLE FRACTIONS —==wm—e— e
9.8721€-02 1.2712€-01
7.195SE-01 6.6551€-01
9.4724€-02 1.2156€-01
3.31C0€-03 2.1539€-03
2.84286-03 3.1399€-03
6.5317€-03 8.3403€-03
7.3560€-02 7.0618E-02
3.1373E-06 9.5199€-04
«.5815E-13 3.1274E-11.

cemma—————

5.8609E-04

usl = 3, 005006 NISEC

XHE = .15

 STANDING SKOCK

. 4.0685E403
7.8931€+01

2.1430E+02
- 1.1453E+01

1.9875€+00

© 8.3612€-01

- 6.0491E+00-

MOLE FRACTIONS

7.9382€-02
7.56C1E~01
7.6214E-02
“4.43449E-03
2.7370E~03
5.7482€E~03
7.5314E~02
1.5630€-04
3.7126E-14

2.5934€401 * °

"'2.1183E+00

REFLECTED SHOCK
6.6024E+03
9.2209E¢01

. 3.5332E+01

©2.713726402
1.2342E401 ~
2.1985€+00

L 230511E+00

8.0540E~01

556319400

1.09226-01
6.9937E-01
1.0384€-01
3,0683E-03
3.2660€-03
8.1059€-03
- 1,2589E-02 .
S.4221€6-06
3.9037€-12

USl = 2.20E+04 M/SEC

XHE = ,15

STANDING SHOCK

REFLECTED SHOCK



TABLE 1, - Continued

. 'pl « 100 KN/ m?

Pl = 1.C0E¢05 N/SU-M USL = ‘3.40E+06 M/SEC ’ ’ Pl = 1.00Q0E+05 N/SQ-M, US1 = '3.80E¢04& M/SEC
XH2 = .85 . XHE = 15 e . XH2 = LB% XAE 3. .15
MOVING SHOCK STANUING SHOCK ‘ REFLECTED SHOCK MOVING SHOCK STANDING ShGCK "REFLECTED SHOCK
[ 9.3310€+07 5.4736€+03 8,6656E+03 [ . 1. 1735E¢03 . 7.3338E+403 1.140CE+04
T . " 642T47E+01 9.191GE+01 . "1.0693E+02 T 7.2034E+01 1. 0622E+02 1.2531€+02
RHO . 7,623QE¢00 2.8710E+01 | 3.,7857€ 491 RHyY 8.0030E+¢00 . . 3,1927E+CL 4.0692E¢01
H 1.6212E402 2.T72BE+02 . 13,4840E +02 | H _ 2.0259E+402 3.4967€402 - 44363TE+02
A 1,0454E+00 . L.243CE+01 1.3427€+01 A 1.1252€+01 " 1.3498€¢01 1.4741€+01
s 2.16481€+00 ~ 2.232CE+00 ' . 2.3185€+00 s . 2.24215+09 . 2.3441E400 ° 2.4376E+00
z 1.9508E+00 2.0741E+Q0 1241407E400 - z 2,0357E+00 . 2.1625E+00 2.2357€+00
GAME | 8.9282€~-01 . 8.1036E-01 - 7.8755E-01 GAME ' B846342E-21 . 7.9315E~01 . T+ 7568E-01
v 2.3855€401 6.3165€E400 T 6.0133£400 v 2,0850E+0L . 6.7125€+00 6.5800€+09
SPEC JES --= MOLE-FRACTIONS ) SPECIES --w—===-=—== MOLE FRACTIONS ~cem-ccecaeo
E-... - 5.6184E-02 1.1761E~01 - . 1.4560E-01 : E- . 9.5376E-02 1.5318€-01 1.8047€-01
M 8.0592€-01 6,.8487E~01 6.3290€~01 M 7.3144€-01 ' 6.1938€-01 5.69T1E-01
He ) 5.5488E-02 © 1.1277E~01 1.3866E-01 = '~ R+ .. 9.4091E~02 1.4674€-01 1.7205€-01
H2 . 2.8344E-03 .. 2.4480£~03 . © 144T725€-03 . ©ok2 - 1.7332E-03 .1.236$7€-03 6.0114E-04
H- . 1.0)82£-03 2.855$E~03 1 - 2.9868E-03 H=- B 1,251 6E-02 2.6630€-03° - 2,7327¢-03
H2+ ’ 1.6786E-03 " - 7+12C4E~03 8.3101€~-03, . H2e 2.4261E-03 " T.4322E-03 - T.3437€E-03
HE . T.68676-02" 7.1737€~02 + 6.8459E-02 HE 7.3574E-02 6.T694E~02 6.3281€~02
FEe 2.4910E~05 - = 5,8405€~04 1.6106E-03 hE+ © -1,1108E-04 1.6657€-03 3.8118€~03
HE ¢+ 2.1254E-17 4,4018€E~12 | 2.2#61E-I0 . HE¢+ . %.T2641E-15 2.2555€-10 8,67T74E-09
Pl = 1,00E+G5 N/SQ-~M,  US] = 3.60E+04 M/SEC - . PL = 1.00E+05 N/SQ-My  US1 = &,COE+Q4 M/SEC .
XH2 = .85 XHE =. .15 . T ‘ XH2 = .85 | . XME = .15 RS
MOVING SAOCK STANDING SHFOCK REFLECTED  SHOCK o MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
[ 1.0496E+053 6.3509E+03 £ 9.9460£403 [d 1.3049€¢03 8.3890E+03 1.2027E+04
T . - 6.7541E+01 - $.8827E+01 1.15596402 T T.6368E+01 1. 1409€+02 1.3693E+02
RHD". - 7.7997E+00 . - 3.0342E+01° ©3.9329E+401 : RHO 8.2129E +00  3.3315£401 ©.1562E401
oo 1.81785¢02 .° 3:1235€¢C2 3.9070E¢02. H T 2,2454E402 3. 8896402 4.8579E¢02
A 1.0854F+01 1.2948E+01 Y.4050E+01 A 1.1652E+01 1.4078£+01 1.556TE+0]
S 2. L953E+00 2.288CE+00 2.3798E+00 s 2,2889E+0) 2.3988E+00 * 2.4980€E+00
z 1.9923E+400 2.1180E+00 . 2.187T€+00 L 1 2.08U6E+00 2.2071E+00 | 2.2890E¢00
GAME 8.75576~01 8:0098E-01 7.8063E-01 GAME 8. 5451 E-01 7.8704E-01 T.7311E-01
u 2.5345E+01 6.5072E400 6.26T1E +00 - U 2.8366E+0L 7.0065E+00 ¢ 6+STT4E+00
SPECIES  =—mmwmcm—ee MOLE FRACTICNS =—=——=——secaea - SPECIES  ———emee——c=- MOLE FRACTIONS ~--=reo=ceo--
E- T.5710€-02 1.3571€-01 1.6329€-01 ' - E- 1.1492E-01 1.6981E-01 - 1.9859€-01
k. 7.68856-01 645144E-01 6,0079€-01 w7 6.9427€-01 5.8907€-01 . 5+3684E-01
He T4 T128E-02 1.30C6E-01 { §1.5560E<01 He 1.1332€-01 1.62€CE-01 1.8951€-01
H2 2.1957E-03 - 1.7702€-93 9.6059E-=04 H2 ’ 1.3751€-03 B8+.43C5€-04 - 3.4757E-06
H- 1.1529E-93 2.7835€~03 . 2.8325€-03 H- 1.3077e~-03 *245357€-03 " 2.7062€-03
H2+ . 2.0780E-93 7.4222€-03 7.9563€~03 . h2e 2.T127€E-03 - 7.17C3E-03 6.4719E-03
HE 7.5232€-02 .6.9808E~02 6.5995E~02 HE . 1.1897€E~02 6.53088E-02 . 6.0217E-02
HE ¢+ 5.6662€-05 1.0150E-03 © 2.5690E-03 HE+ 1.9788E-04 2.5741€E-C3 - 5.3145E-03
HE++ 4.1403E~16 +3,3908E~11 1.4772E~09 . HEee ‘3.,8L114E-14 1.2848€-09 4.9922E~08
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+ TABLE 1. -Continued

b, * 100kNI m?

Pl = 1.00E+05 N/SQ-M, US1 = 4.20E+04 M/SEC

XH2 = .85 XHE = .15

AUVING SHOCK STANDING SrOCK

B 1.4433€402 9.5268E+03
A | et B4632E+01 1.2268€+02
RHO © 8441665400 _  3.4475E+0L°
H " 2.6763E¢02 - . 4.3034€402
A . T+ 1.2058E+01 1.4708E+01
S . © 2.3357E¢00° - -2.4525€400
2 2.1268€400 ©  2.2525E+00
© GAME .+ - B.4T90E-O0L ' 7.8283E-01
ut 2.9883E+01 °  7.3068E400
SPECIES  ==—=~=———=—v MOLE FRACTJUNS
E~ 1.3416E-01 ©1.8553E-01
H . 6.5TT4E-O1 ' - 5.59E4E~01
He . 143223E-01 °  1.7765€-01
w2 - 1.0877E-03 . 5.5391E-04
He 1.32526-03" ' 2.4368€-03
M2+ T, 2.929BE-03 - 6.6907E-03
PE -3 7.0199E=-02 6.2866E-02
HE+ T 3,2989E-04 3.72¢€6E-03

HEvy 2.41995-13 5.5225€-09

REFLECTED SHOCK
. 1.4B29E+04
7 1.5076E +02
- 4.1917€+01
5.3953E402
1.6531E+01
. 2.5565E+00
2.3466E+00
7.7245€-01
7.5021E+00

2.1728E-01
5.0264E-01
2.07T72€-01
1.8800€-04
2.7782€-03
5.4T20E-023
5.7058€-02
6.8644E~03
2.6956E-07

Pl = 1.00E+05 N/SU-H. US1 = 4.40E+04 H/SEC

XH2 = ;85 - % T XHE =7 ;18

MOVING SHOCK STANDING SHOCK

P 1. 5886E+05 - 1.0708E+0%
T 8.4902E+0L * 1.3235E402
RHO' Y 8.6063E+00 :°- - 3,5162E+01
H 2.7185€+02 ° 4. T35CE+Q2
A 1.2475E+01 . 1.5423E+01
S . 2438256400 . 2.5064E+00
L, 7 "2.1741E+00 | ° 2.301CE+00
GAME B.6305E-Cl | 7.81C4E-01
u ©. 3.1397E+01 -  7.6908E+00
SPECIES  ========-—-— MOLE FRACTIGNS
E- . 1.5302£-01 2.0227€-01
H 6.2203E-01 5.30C6E~-01
ket 1.50736-21 1.93€4E-01
T H2 8.5319E-04 3.4568E-04
H- 1.3092€-02 T 2.3791€-02
H2e . 3.0726€E-C3 6.0174E-03
HE | 6,846 BE-02 6.0102E-02
HES . 5.2434E-04 5.0871€-03
HE ¢+ 1.2944E~12 1,0802€-08

176

REFLECTED SHOCK
1.6822E+04
1.6788E+02
4. 1564E 601
5.9845E+02

. 1.7688E+01

L 2.6143E400
L 2.4119E+00
7.72486-01
8.2011E+00

2.3748E-01
4.,6527E-01
2.2763E-01
9.33S7TE-05
2,9236E-02
©.4160€-03
5.3834E8-02
R 8.3560E-02
1.4362E-06

Pl = 1.00E+05 N/SQ-M,
XH2 = .85 IR
. MOVING suocx
® - 1.7406E+03
T 8.9210E+01. .
"RHO, .- 8.7803E+00 . -
H . 2.9T1BE+02
A 1.2901E+0}
JSs.. . 2.4290E+00
. 2,2222E+00
GAME 8.3963E~01
Sy \ 3.2907F¢01
SPECIES
E- 1.7128E-01"
h 5.8754E~01
He 1.6860E-01
o H2 6.6260E~04".
H= 1.2667€E-03
H2+ 3.1410E~03
- HE 6.6700E-02
HE+ 8.0157E-04
HE®e 6.0406E-12

Pl = 1.005¢05 N/SQ-M,
XH2 = .85 .

USL = 4,60E+04 M/SEC

LXHE = 1S

STANDING SHOCK REFLECTED SHOCK

. 1.1915E+04
1.4305E+02
3.5626E¢01
5.1830E+402
1.6211E+01
2.5575€+00

. 2.3511£400.

7.8141€-01
8.1728E+00

—===e~w=e-—=- MOLE FRACTIONS

MOVING SHOCK

AP I XN~

GAME

SPECIES

E-
H
He
h2
He

M2
+E
HE+

“HE++

1.

8991E+03

G.3694E+01
8.9211E+00

.3.2363E402
A

3552S+01

2.4763E+00
2.2720E+00
8.3741E-01
3.44095+01

1.8928E-01
$5.5350E-01
1.8626E-01
540420E-04
1.2014E-03
3.1327€-03
6.4823E-02
1.1974€-03
2.6139E-11

2.1861€-01
5.0050€-01
2.0924E-01
2.0910E-04
2.3762E-03
5.2595E-03
5.7311E-02
6.4882€-03
1.3026E-07

1.9022€ 404
1. 8893E+02
4.0521E+01
6+6324E402
. 1.9036E+01
2.6711E+00
2.4848E +00
7.7190E~-01
9.1052€¢00

2.5894E-01
4.2529€-01
2.49ME-01
4.3585€-05
3.0840E-03
3.4334E-03
5.0625€~02
9.7356E-03
T34 E~06

US1l = 4,80€e¢04  M/SEC

XHE = 15

STANDING SHOCK
1.3120E+04
1.5541€+02
.3.5082€¢01
S.646SE+02
1.7118E+01
2.6081E+¢00
2.4063E+00
7.8354E-01
8.7328E+00

~ MULE FRACTIONS

2.3575¢~-01
4%.6909€-01
2.2585€-01
1.1962E-04
2.4178€-03
4.4358E-03
Se4457€-02
7.8782€~-03
5.275S€-07

REFLECTED SHOCK
2.1368E+04

i 241329E402
3.5119E+01
7.331TE+02°
2.0512E+01
2.7245E+00
2,5609E+00
7.7025E-01
1.0142E+01

2.8027E-01
3.8559€-01
2.6973E-01
2.0392E~-05
3.1801E-03
2.6396E-03
4.7528E-02
1.1012€-02
3.2870E-05



PL = 1.00E+05 N/SA-M»

XH2 =

P
T
RHO
ho-
A
S
‘L

GAM&
U’

SPECIES

- E- .
H .
~he o
k2.
H-
rh2e
HE
HE .
HE#¢

Pl = 1.005¢05 N/Su~My
5 <

XK =

SPECIES -

E-
H

(3 2

n2
He
H2+
HE
HE+
HE+e

a5

Miv NG SHOCK

2.0639E+03
9.8322E+01°
9.03484E+00
3.5119E+02
1.38193+01 -
2.5230E¢00
2.3224E£+ 00
5.3630£501
3.5900E+01

XHE = .15

*STANDING SRGCK

L. 42725404
- 1.6918E+02

3.4231E+C1

6.1215E¢02
1.8109€+01
2.6562E400
2.4646E400
7.8644E-01
9.4693E+00

"TABLE 1.

- Continued

P " 100 KN/ m?

US1l = 5.00E+04 H/SEC

REFLECTED SHOCK
2.3884E+404
2.4052E+02

- 3.7651E+01
' 8.0877€¢02
2.2066E+01
~2.7756E400

~ 2.6373E400
*Ta6761E~01
1.1335E+01

.......... ~= MOLE FRACTIONS =~=w-w---—-e

2.0085E-01
5.2083€=-01

2.0318e-01

3.T791E-04
1.12326~23
3.0569E-03
6.2869E~02
1.7389E~03
1.0379€-10

MOV ING SHOCK
2.2347€¢03

T1.0322E+02

S.1141£+00
3.7945€6¢+02
“1.4317e+01
2.5T01E+00 "
2.3744E+00-
be3632€-31
3.7378E+01

2.2404E-01.
4.849 7E-01
2.1969€-C1
2.7667E-04
1.0305E-23
2.9168E£-03
6.UT00E-02
2.64740E-03
3.9238E-10

2.5310E-01
4.27C8E~01
2.4276E-01
6.6T11E-05
2.4716E-03
3.661726-C3
5.1712€6-92
9.1474E-03
1.95126-06

XHE = .15

SYANDle SHCCK
1.5372E+04
1.8426E402
3.3041E+01
6.6079E+02
1.9164E401
2.7015€+00 "
2.5248E+00
7.8943E-01

1.0303E401

..... ————e—~~ MULE FRACTICNS

2.7629€-01
4.0525€-01
2.5952E-C1
3,70C6E-05
2.51176-03
2.97S4E~-03
- 4.91108-02
1.0253€-02
6.53CTE-06

3.0059E-01
3.4810€-01
2.8920€-01
9.9566E-06
3.1756E-03
2.0452E-03
444484E-02
1.2267E-02
1.2449E-04

USl = 5.20E+04 N/SEC

REFLECTED SHUCK
"2.6471E+04
©2:6952E402
© 3.6223E+01
8, 8843E+02
2.3638E+01
2.82326400
2.T114E400
T+6460E-01
1.2573F+01

3.1932€-01
3,1422€-01
-3.0644E-01
5.2178E-0¢
3.0707€-03
l.6171E-03
4.1384E-02
1.3550€-02
3.8817€-04

PL = 1.J0E405 N/SJ-M,

XH2 = .85

SPECIES

g~
M
He
" hH2
M- L
H2e
hE
hEe
hE+e

Pl = l 00E+05 N/SQ H'

_ MUVING SHOCK '

2.4117€+03
1.0829E«Uc
9.1815E+00
4.0962€E+02

1.483ZE¢01" -

2.6156E+00
2.4257€+90

Be3747E-01" .

3.8847E¢01

2.4027E-01
“.58926-01 "
2.3508E-01""
2.00315-04
9.5257€-04
2.73506-03

5.b431E-02"

3.4066E-J3
1.36695-09

xr’ = .85
. MUVING SHOCK
P . 2.5544E+03
T 7 1.1373E+02 .
RHG , "9,20641LE+DD
H o 4, 40475402
A 1.5389E+0L
S . 2.6613E+00
[ 2 2.4785E+0Q0
GAME, 8,4014€-01
u 4.02%TE+OL
SPECIES
€- 2.5623E-01
H 442971E-01
Pe 2.5001E-01
H2 1e4142E-0%
- 3.T176E~04%
‘H2+ 2.5125€-03
HE 5.5929E-02
HE+ 4.,5814E-C2
HE¢ e 4.,5439E-09

XHE = 15

1.6430E+04
T .2+0029E+C2
.3.1739E+01
7.1053E+02

2.7436E490
.2.5846E+00
.1.9203€-01
1.1238E+01

L muLk FRACTEONS =-=n

2.,8667€-01
©3,7492€~-01
2.7539€-01
2.0962€-05

2.52C5E-03

2.4235€~03
4.6683E-02
1.1324E-02..
1.9436E=-05

XHE = ,15

STANDING SRCCK
1.7411E404 - .
'2.1768E402

" 3.0219€+01
7.6126E402
2.1401€+C1
2.7854€+400
2.6468E+00
7.9490E-01
1.2228€+01

.<~- MOLE FRACTIONS

3.03C0E-0L
3,44 84E-01
 2,91C4E-01
1.1913E-05
2.4744E-03

1.9577€-03

4.4247€-02
1.23726-02
5.3746€-05

STANDING SKGCK

.2.0249E#01 ;

L ust'= 5.&05006 H/SEC

aEFLscho SHOCK
2.9140E +04
2.9954E+02
. 3.49T4E+01
. 9.T122E+02
2.5188E+01°
2.86T6E+00
. 2.7817E400
1.6163€-01
1.3793E+01

3.3625€E-01
2.8461E-01
3.2099€-01
- 2.9588E-06
2.9048E-03
1.,3119€E-03
3.8074E-02
1.4849E-02
1.0015€-03

US1 s 5.60E¢06 M/SEC

REFLECTED SHOCK
3.1777E+4064
3.29126+402
3.3916E+01
*1.0564E 403
2.6658E+01
2.9083€+00

2. €468E+00
1.5851E-01
1.4969E+01

3.512¢E-01
2.59726-01
3.325E-01
1.8289€-06
2.7153€-03
1.0959€-03
3.4504E-02
1.6058€~-02
2.1294E-03
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TABLE 1. - Continued

b, * 100k m?

Pl = 1.00£+05 N/SQ-M, US1 = 5.80E+C4 M/SEC . Pl = 1.00E+¢05 N/SQ-M, US1 = ¢.20E+04 M/SEC
XHZ2 = .85 XHE = .15 XH2 = .85 XHE = .15
MOVING SHOCK STANDING SHOCK REFLECTED SHOCK MOVING SHOCK STANDING SKOCK REFLECTED SHOCK
P 2.7825€+33 1.8312E+04 3.4373E+04 (4 3.1731E+03 1.9816E+04 3.9089E +04
T 1.1955E+02 2.3514E402 3.5840E +02 T 1.3280E+02 2.7052E+02 4.1455€+402
RHO 9.1917E¢J0 2.8787€+0] 3.297G0E+01 RHO 9.0411£+00 2.5996E+01 3.1162€+01
H 4.T241E+02 8.1293E+02 1.1662E+02 H 5.3940E¢02 9.1866E+02 1.3226€+03
A 1.5992E+01 2.2524E4C1 2.8075€+01 A 1.7402E+Q1 2.4T49E+0L 3.0734€+01
S 2.7063E+00 2.8237E+00 2.546SE+00 S 2.1948E+00 2.8958E+0Q0 3.0186E+00
z 2.5320€E+00 2.7055E+00 2.908SE+00 4 2.6429E+00 2.B8178E¢00 3.025% +00
GAME B.4491€E-01 1.9752E-01 7.5603E-01 GAME 8.6286E-01 8.0353E-01 7.5304E-01
u 4. 1729E¢91 1.2288E+01 1.£6123E+01 Y] 4.4520E¢01 1.5477€+01 1. 8156E+01
SPECIES  ==——==—~o—ee MOLE FRACTIONS —-—==——=—————= SPECIES  =-=w--= w-==~ MOLE FRACTIONS —-=———o——-—=-
E- 2.7173E~01 3.1761€~-01 3.6496E-01 E- 3.,0179E~-01 3.4457€-C1 3.8931€E-01
H +.0159E~01 3.1774€E-01 2.3834E-01 H 3.4754E~01 2.6982E-01 2.0365€~-01
He 2.6428E~01 3.0458E-01 3.4168E-01 He 2.9144E~01 3.2915E-01 3.5461€-01
H2 9.7709E~05 1.1272¢-06 1.2042E-06 H2 .%43135E~05 2.8316€-06 6.0252€-07
= 1.99692~04 2.3893£~03 2.5190£-02 H- ©+.8493E~04 2.1227€-03 2.1356€-03
H2 4 2.2658€~02 - 1.604&E-02 9.3471E-04 H2+ 1.7400E~-03 1.10¢2€-03 7.1104E-04
HE 5,3263E~02 4.1957€E-02 3.0550€-02 HE ++74605~02 3.7359€-02 2.2422E-02
HE + 5.9306€~-03 1+33576-02 1.7087€-02 HE+ 9.295%€~-03 1.5310€-02 1.8177E-02
HE 4+ 1.4682E~08 1.2911E-04 3.8890E-03 HE++ 1.35426~27 5.6342E-04 8.9739€~-03
Pl = 1.00E+05 N/SQ-M, USl = ¢.COE+04 M/SEC Pl = 1.00E+05 N/53-M, USl = 6.40€E¢04 M/SEC
XH2 = .85 XHE = .15 XH2 = .85 XHE = ,1$
MUVING SHUCK STANDING SHCCK REFLECTED SHOCK MOVING SHOCK STANDING SHCCK REFLECTED SHOCK
P 2.9757€+02 1.9110€+04 3.6852E 404 4 3.,3753E+03 2.0458E+C4 4.124TE+04
T 1.2585E+0c 2.5268E+02 3.8720E+02 T 1.4022E+02 - 2.8850€+02 4.4210E402
L 9.1421F+00 2.7382E+CL 3.,2054E+01 RH) 8.9214E¢00 2.4692E+01 3.0278E+01
H 5.0541lE¢02 B.6527E+02 1.2333E+03 H 5. T656E+02 9.7293€402 1.4143E+03
A 1.6655F+01 2.3624E401 2.5446E401 A 1.8208E+01 2.585T7E+01 3.2013e+01
S 2.T506E+00 2.8601E+Q0 2.5840E+00 S 2.8363E+) 2.9305E+CC 3.0524E +00
4 2.5864€E+00 2. T621E+00 2.5692E+00 I3 2.69d3E+Q) 2.871S€E+00 3,0815E+00
CaME Be92235-0] 8.0024€-01 7.5418£-01 GAME B84 7623E-01 8.0692€-01 7.5228E-01
u 4,314lE¢0! 1.440SE+01 1.7194E+01 u 4,5878E+01 1.656CE+0] 1.9118E+01
SPECIES  ——====—-——e-o MOLE FRACTICNS ==--=-www—=- SPECIES —————==—=o-— MULE FRACTIONS ~—-ve—rer———e
E- 2.8640E-01 3,3158£-01 3.7774E-01 E- 3.1549£~01 3.567¢€-01 4.0026€E-01
R 3.7642E-01 ée9254E-01 2.1969€-01 H 3,2232:~01 2.,48¢€8E-01 1.8900€-01
e 2.7197F =01 3.17¢Jtk-01 3.4892E-01 He 3,04064E~01 2.3945€¢-01 3.5947E-01
H2 8.5977c =55 4.432C8-06 8.3217€-07 H2 2.7906E~05 1.8631E-06 4.4564E-07
h= (.37456-24 2.2662F-03 2.3225€E-0? H- 2.4516£~-04 - 1a9¢54E-03 1.9531€-03
2 2,0C075-02 1.3284€-C3 8.0923£-06 H2e 1.4913t~03 9. 29C0E~04 6.2861E-04
HE 5.0420E-02 1,.9¢66E-22 2.6444€-02 HE 4.4585E~22 3.4920E-02 1.8536€E-02
FE+ 7.5651E-03 1.4228€-02 1.7820£-02 hE+ 1.1J006E~02 1.62¢€7€-02 1.8169E-02
hEse 4.5u0lE-08B 2.8140E-04 «25564€-02 FE+ ¢ 3.8155€E~27 1.0422€E-93 1.1973€E-02
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TABLE [.- Concluded

py = 100 kNI m?

Pl = 1.NCEeNS N/SJd~M, USL = €.60E+06 M/SEC PL = 1.00E+05 N/SQ-M, usl = 7.00t¢04 M/SEC
XH2 = .8F XHE = .15 XH2 = .85 XHE = 15
"MUVING SHOCK STANDING SKhOCK REFLECTED SHOCK MOVING SHOCK STANDING SKCCK REFLECTED SHOCK
P 3.58075+053 2.09G2E+404 4.31606E 404 4 4.0016E+03 2.1842E+0¢ 4. 6226E4046
T 1.4850E¢02 3.060CE+C2 4.6954E+02 T 1.6756E+02 3.403€6E+02 5.2506€+¢02
RHO 8,7503E+0C 2.3464E+01 2.630G3E+01 RHO 343207€E+00 2.1224E+01 2. T177E+01
L 6.1067E+02 1.0281€+C3 1.5083E+03 h 6.3587E+02 1.1618E+03 1.6991E+03
A 1.9112€+01 2.6931E+01 3.3285E+C1 A 2.1144E+491 2.9037E+01 3.5836E+01
S 248T74E+00 2.9638E+00 3.0858E400 S 2.9551€+CC 3.0285€+00 3.1512E+00
4 2. T555E+00 2.9237£+00 3.135%F+00 3 L. 8TOLE+QD 3.0236E¢00 3.2394E400
GAME 8.9266E-01 8.10¢5E-01 7.5241E-01 GAME G.2964E-01 8.1921£-91 T.5503E-01
U} . 4,7195€E+01 1.7580¢€+01 2,0102E+01 u 4.9730E+01 1.9446E+01 2.1947€+01
SPECIES e ————— MOLE FRACTIONS —w=w=e=ecoo—o SPECILS  —w=mweme—we— MOLE FRACTIONS —ww---c—aee--
[ 3.2990€-01 2.6804E-01 4.1062E-01 E- 3.5628E-J1 3.8873E-01 4.2935E-01
H 2.9723E-01 2.29¢65E-01 1.7529E-01 H 2.4982€-01 1.5681E-01 1.5007E-01
He 3.1655E~-01 3.4837E-01 3.6394E-01 He 3,4022E-01 3.6276E-01 3.7243€E-01
h2 1.7469E~0% 1.2652€-06 3.3369E-07 he2 6.48l3E-C6 6.3351E-07 1.9053€E~07
(22 6.1211E-04 1.80€4E-03 1.7700€-03 M- 5.6091E-0¢4 1.5029E~03 1.4141E-03
+2 1.2524E-03 T.8826E-04 5.5642E-04 H2+ 3.4832E-04 5.7959€E-04 4.3527€-04
HE 401732E-02 2,238%E-02 1.4977E-02 : HE 3.6499E-02 2.692CE~02 9.2125€E-03
HE+ 1.2762E-02 1.7142€-02 1.7817€-02 HE+ L.5756E-02 1.8481€E-02 1.6285€E-02
HE ¢+ 1.0595€-0¢ 1.7732e~-03 1.5039€-02 nEee 1.3TLLE-"6 4.,2078E-03 2.0806€E-02

Pl = 1,00E+05 N/SQ-M, US1l = £.80E+04 M/SEC
XHZ2 = .85 XHE = .15

MUVING SHOCK STANDING SFOCK REFLECTED ShHOCK

P 3.7892E+03 2.1426E+04 4.4753E+404
T 1.5770=2+02 3.231CE+Q2 4.STL2E+02
RHO 8.5391E+09 2.22917€+01 2.8229E+01
H 6,4T76E+02 1.0843E+C3 1.6030E+C3
A 2,0108E+02 2.7984£+01 3.4563E+01
S 2.9176E+00 2.9964E+00 3.1190E+00
z 2, 8138E+00 2.9740E+00 3.1891E+00
GAME 9.1116E-01 8.1452€-01 7.53506-01
u 4,8470E+01 1.8548E+01 2.1036E+01
SPECIES mm—e——————— MOLE FRACTICNS -~——=-=————-

£~ 3.4358E-01 3.78€¢3€E-01 4.2039€E-01

H 2.7267E-01 2.1252€-01 1.6223€-01

He 3.2881E-01 3.5609E-01 3.6826E-01

he 1.0649E-05 8.8831E-07 2.5107€~07

H- 5.8422E-04 1.6504E-03 1.5868E-02

H2+ 1.0338E-02 6.73S5€6~04 4.9163E~04

HE 3.8992E-02 2.9732€E-02 1.1841E-02

HE + 1.4313€-02 1.78%6€-02 1.7163E-02

HE++ 2.8757€-06 2.8068E-03 1.8031€-02
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(d) Standing normal shock at test model.

Figure 1.- Sketches illustrating shock-tube regions of interest:

regions (2), @ , and @ .
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