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PREFACE

Equilibrium thermodynamic and flow properties are presented in tabu-
lated and graphical form for moving, standing, and reflected normal-shock
waves into hydrogen-helium mixtures representative of. postulated outer planet
atmospheres. These results are presented in four volumes and the volumetric
compositions of the mixtures are 0.95Hp-0.05He in Volume I, 0.90Hp-0.10He
in Volume II, 0.85H2-0.15He in Volume III, and 0.75H2~0.25He in Volume IV.
Properties include pressure, temperature, density, enthalpy, speed of sound,
entropy, molecular-weight ratio, isentropic exponent, velocity, and species
mole fractions. Incident (moving) shock velocities are varied from 4 to
70 km/sec for a range of initial pressure of 5 N/m2 to 100 kN/m2. The pres-
ent results are applicable to shock-tube flows and for determining flow con-
ditions behind the normal portion of the bow shock about a blunt body at
high velocities in postulated outer planet atmospheres.

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

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

Interest in the exploration of the outer planets with entry probes led
to the development of a number of postulated atmospheric models; the most
abundant gas in these models was hydrogen (refs. 1 to 3)• In order to study
the high-temperature gas behavior behind the normal portion of the bow shock
about a probe entering a postulated outer planet atmosphere, a number of
shock-tube investigations were initiated. (For example, see refs. *l to ?•)
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-308?
(original edition) for pure hydrogen. The primary purposes of these two
reports were: (1) to present charts and tables for use in the rapid deter-
mination of equilibrium thermodynamic properties, flow velocity, and species
mole fractions for incident (moving), standing, and reflected normal shocks
in hydrogen or hydrogen-helium mixtures and (2) to provide a convenient
means for determining flow conditions behind the normal portion of the bow
shock about a vehicle at extremely high velocities in proposed outer planet
atmospheres.

The results of NASA SP-3085 and NASA SP-308? were generated with the
program of reference 8, which, in turn, employed the method of references 9
and 10 as the equation of state (i.e., the source of equilibrium thermo-
dynamic properties for hydrogen-helium mixtures, where the density is a func-
tion of pressure and enthalpy) required in the solution of the conservation
relations for incident, standing, and reflected normal shocks. As discussed
in reference 11, following publication of the original editions of NASA
SP-3085 and NASA SP-3087, an error was found in the spectroscopic constant
input data for the proton H"1" that is required in the calculation of thermo-
dynamic properties. Also, the input data for atomic hydrogen contained only
a single energy level. The effect of these errors in the spectroscopic
input for hydrogen species was examined in reference 11 and was found to
produce uncertainties up to 20 percent in some of the thermodynamic prop-
erties behind an incident shock; corresponding mole fractions contained
uncertainties of factors of two. Since the same hydrogen species input
data were employed to generate the hydrogen-helium results presented in the
original edition of NASA SP-3085, these results are in error also.

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



To generate the present results in this revised edition of NASA
SP-3085, the only change made to the procedure discussed in reference 11
was the addition of the helium species He, 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, 0.90Hp-0.10He, 0.85H2-0.15He, and 0.75H2-0.25He. The revised
editions of NASA SP-3085 and NASA SP-308? supplement one another and provide
a broad range of information concerning equilibrium thermodynamic properties
for normal shocks into the postulated atmospheres of outer planets.

SYMBOLS

a speed of sound, m/sec

h specific enthalpy, J/kg

p pressure, N/m

R universal gas constant, 8.31^34 kJ/kmol-K

s specific entropy, kJ/kg-K

sWQ/R nondimensional specific entropy

T temperature, K

U velocity, m/sec

U velocity of reflected shock, m/sec

U velocity of incident shock, m/sec
S

W molecular weight, kg/kmol

W molecular weight of undissociated 0.85H~-0.15He mixture,
kg/kmol

Z number of kmoles of dissociated and ionized 0.85H?-0.15He mixture
per number of kmoles of undissociated 0.85H2~0.T5He mixture,
W0/W



/3 log p
isentropic exponent.

3 lo« <>/sWo/R
•3

p density, kg/mj

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 (D
(see fig. 1)

2s state of test gas behind standing normal shock in region (2)
(see fig. 1)

4 driver-gas conditions at time of diaphragm rupture

CONVERSION FACTORS AND CONSTANTS

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

1 N/m2 = 9.8692 x 10~6 atm = 1.4504 x 10~4 psi = 2.0885 x 10~2 lbf/ft2

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

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

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

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

WQ = 2.314 kg/kmol

h = 3.526 MJ/kg



=1.239. km/ sec
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":..:' '' . ' FLOW '"REGIONS AND ''COMPUTATION PROC'EDURE. .. ' . . ' . .

The. .regions of ..interest for a .shock tube are illustrated ..in,, figure 1..
The driver ̂ gas ""at :the .'time ;. of "diaphragm rupture is designated as regipn ,®
and the. quiescent test., gas . is designated as, region (?) (fig. .f(a) ) . Upon,.
rupture "of the , diaphragm ,, ;an incident, shock, wave propagates into regipn (T)
with velocity U_. The flow conditions immediately behind this shock are .
denoted as region (2) (fig. 1(b)). When the incident shock wave reaches
the encU.wall .of the shqck ̂ tube., it. is reflected back, into region (2)
(fig. 1 (c.)) .., :.The gas .behind-. the reflected, shock wave is. brought to rest,. .
relative t'6; trie' shpck_.tube .(i".Flow

;conditions behind this, reflected .shock
wave, which is propagating upstream with velocity U , are designated

as region ;(2r) ,.., Tl '...,'....,"• . . .; ... . - . - ' . . ••-... .-'•"" • -••

For. a. blunt.-model positioned in,.the. driven section of the shock .tube ,
a standing.bow shock, is formed at the mp.del, provided the ̂ .f low in region (2)
is supersonic . (fig-. Kd)).. The flow...conditions immediately behind, the, norT

mal portion of this standing shock are designated as region (2s) .

The conservation relations•: for-an incident.normal shock into
^^ • < - ' , . * : . ' . ':. ' . . - ' '

region (T) , a standing'normal shock, and a reflected normal shock are pre-
sented in .reference, .1.1,. along .With the. method of solution..^successive . ,.
approximations).. ..For; the .solution of these conservation .relations., an.,equar
tion of', state.'(i..e,.v> so.urce of .equilibrium..^hermodynamic properties .for ,.
hydrogen-helium mixtures, where the, density is. a; function, of, pressure, and/.
enthalpy), is required... -The .program, o.f. reference,,^ was used to generate the,
present results and .the equation of state, takes the f̂ orm. ~of the equilibrium
procedure of references 9 and 10. This procedure is based on minimization
of the Gibbs free energy, and basic assumptions and required input are dis-
cussed in references 9, 10, and 11. It should be noted that the procedure
of references 9 and 10 does not include intermolecular force effects nor
effects from Coulomb interaction.

The species uŝ ed to. model the hydrogens-helium mixture are the six
species used in the hydrogen calculations of reference 11 (e~, H,,., Ê ,' H,
H+, and, H~V plus .the helium ;species He, He*, and He

++ (alpha .particle) .
The source of heat of formation and spectroscopic constant inputs for the



hydrogen species are discussed in reference 11; the heat of formation and
spectroscopic constant -inputs for the helium species He and He+ 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"1"*" also has a degeneracy
of unity for the same reason as for the proton (i.e., nuclear spin is
ignored). •

The same iterative criterion used to solve the conservation relations
in reference 11 was used for the present 0.85Hp-0.15He mixture shock cross-
ings (i.e., in1 the method of successive approximations, the density in

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

DISCUSSION OF TABLE AND CHARTS

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

Table

The solutions for incident (moving), standing, and reflected normal
shocks are presented in table I. These tabulated computer results are
arranged in groups of constant pressure in region (?) (P1) and the inci-
dent shock velocity (US1) is varied within the group. In table I, p.. is



2 - p "' '
varied from 5 N/m to 100 kN/m and U is varied from 4 to 30 km/sec in
increments of 1 km/sec and from 30 to yO km/sec in increments of 2 km/sec.

For each value of P1 , a complete list of calculated thermodynamic
properties (p, T, p, h, a, sW /R, Z, and YE), flow velocity (U),
and species volumetric composition is given for the three shock-tube regions
under consideration. The rows in the upper portion of each tabulation for
a given P1 and Ug are identified by letters (FORTRAN symbols), the
designations of which, in terms ofsthe symbols defined, are given in the
following table:

FORTRAN
symbol

;P

T

RHO

H

A

S

Z

GAME

U

Moving
shock

P2/P1

T /T
2 1 .

P2/P1 ";

h2/h1 ..

a2/a1

S2/S1

Z2/Z1

YE,2/YE,1

U2/31

Standing
shock

P2S/P!

';T2s/T1

,.: P2s/pi
• h2s/hl

a2s/al

S2s/S1

:Z2S/Z1

YE,2s/YE,1

; ;U2s/ai

Reflected
shock

P2r/Pl ..

/Tr-Tl.

P2r/pl

: h2r/hi

;':a2r/a1

J S2r/S1

: Z2r/Z1

;YE;,2r/YE,1 :

;Ur^a1

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

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

properties in regions (2) , (2s) , and (2r) . ' The temperature in region 0
T. is" 300 K for all cases in table I. Corresponding thermodynamic proper-
ties for a 0.85H?-0.15He mixture in 'region (T) are given in the" following

table:



INITIAL CONDITIONS AHEAD OF INCIDENT NORMAL SHOCK

IN 0.85H2-0.15He

; TI = 300. K
• WQ '= .2.314 kg/kmol .

h1 = 3.526 MJ/kg

a1 = 1 .239 km/ sec

. - . ' • = . TE|1 = L426 . . . . . .

. ' z1 = 1.000 . '

Pr N/m2

• . .5
10
20
50

100
200

. 500
1 000
2 000
5 000

. 10 000
20 000
50 000

100 000

Pr g/m3

0.004638
.009277
.01855
.04638
.09277
.1855
.4638
.9277

1.855
4.638
9-277

18.55
46.38
92.77

s1Wo/R

25.98
25.28
24.59
23.67
22.98
22.29
21.37
20.68
19-98
19.07
18.38
17.68
16.77
16.07

In the present results of table I, no upper limitations on pressure and
temperature are imposed; hence, the user of these tables is cautioned to
exercise discretion in employing the present results at pressures
exceeding 100 MN/m2. (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 hydrogen for temperatures from 2000 K
to 50 000 K and pressures from 10 kN/m2 to 100 MN/m2. 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. (-See1-appendix B of 'ref.">11 T:) ""It-'should
be recognized,- however, that thermodynamic properties calculated at the

extreme temperatures in regions (2s) 'and- (2r) must be viewed"'dnly'as- _"-'•••'
estimates. -.-..--. . ., • • . -' " "-" •--.'. '-'

_ . . - . . . • _.- • - • - ( • . . . ' '• .1.'" • ••'-• .;.-• "'•'-. •• '","-•'•

As demonstrated • in reference 11, •intermolecular- force effects-on '-':_-

thermodynamic properties in regions '(?)-•; (2s)-,'• and (2r) are negligible'-for •
pure hydrogen for the present range of, -pj .and U ': The''compressibility";

factor for helium is significantly less than that for hydrogen at a given
pressure and temperature (ref. 15); thus, intermolecular force effects for
the present hydrogen-helium mixture are also negligible. T*:-"-;'- :'"'''•''"''."''

Charts ':' ' ' - .-•..'- -=

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

properties and flow velocity for regions (?) , (2s) , and (2r) are plotted as
a function of incident shock velocity Ug 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 Ug 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/nr, is
imposed on the results of figures 2 to 4; calculated quantities above this
limit are not plotted. Again, the properties in region (T) presented pre-
viously must be used to obtain the desired value of the thermodynamic prop-
erty or flow velocity from the ratio presented.

CONCLUDING REMARKS

Equilibrium thermodynamic and flow properties are presented in tabu-
lated and graphical form for moving, standing, and reflected normal-shock
waves into a 0.85Hp-0.15He 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 5 N/m to 100 kN/m . The present results are applicable
to shock-tube flows and for determining flow conditions behind the normal
portion of the bow shock about a blunt body at high velocities in postulated
outer planet atmospheres.

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

8



SP-3085 and NASA SP-308? were found to contain significant errors in post-
normal-shock thermodynamic properties due to errors in the spectroscopic
constant input data for two of the hydrogen species (H and H+). This report
represents a revised version of the original version of NASA SP-3085 and
includes four hydrogen-helium compositions instead of the original three.
The original version of NASA SP-3087 for pure hydrogen has also been cor-
rected and the reader is referred to this hydrogen report for a detailed
discussion of computational procedure, heat of formation and spectroscopic
constant input data, and comparisons.of predicted thermodynamic properties
for real .hydrogen between various sources.

Langley Research Center
National Aeronautics and Space Administration
Hampton, VA 23665
September 22, 1976
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TABLE I.- NONDIMENSIONAL THERMO DYNAMIC PROPERTIES 'AND FLOW VELOCITY FOR INCIDENT (MOVING).
STANDING, AND REFLECTED NORMAL SHOCKS IN 0.85H2-0.15He MIXTURE

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

PI = 5
XH2 =

*v ,
p *'*','"'..
T ' , ..',.,

H! '''="'.
A " , .' ',.

s -V ', '.'..
i'. '."" ''".
GAME .„"•
U"

specie's"

E--'', "'".
^ ..... . t
H*V.

HZ .'"•-.';";.
H2»
H6 ... ..
HE*' '
HE»»

.006* 00 N/SO-Mf

.8S

' - • / - . * ' * \ '-'

/. 1:. 20976*01
3;0557E*00'.

.'.3^95856*00"
.'3. 12445*00. '

'J • 7411 E*00 t *
".'.: i:0492E»Oo!"! . '.
^ '.1^0000E*00. '
.. '«.9208E-01 ".'
" 2-*l*lE»00

•- '— r_:._i:- ĵ:_

". "9.471 2E-60..'
",B.1772E-09_
6.4030E-20
'8. 50006-01 '

, 1.9233E-68.",
,' .5.3913E-21 -,',.

~ :l.5000E-6l -
' 1.71736-72 '

3.

US! = 4loOE»03 M/SEC "
XH6 = .15

J ' '• *

STANDING SHOCK
'' 2.'53976*01

3. 8278E*00.^
6. 63566*00."!

. 3.94366*00.
'., 1.93946*00...

r l.'05076*00^
"\ 1. 00006 *00~ '
. :'9.a266E-01'

'l."4366E»00

HOLE FRACTIONS

'I. 1.45806-37.
... '1.38866-06

'6.68776-20 .
. , 'a'. 50006-01..
'i'.' 3.72896-44
-„> 2.54486-21 ..
". ; 'i. soooe-oi.
' '3.29546-60

'0.

REFL'ECTEO SHOCK
6.2232E*01 .

. 5.41366*00.
.1.14896*01.

. 5.72816*00

... 2 .2572E*30
":i'.0652E*00

<"'.'i.0006E<-.00
. 9.406 3E -01

1.27106*00

'-1Z~--. L_.

. 5.52756-22
. .' 1.16076-03

6.89066-20
8.48936-01

'4.11856-27
1.0284E-21 .
1.4991E-01

"3.96176-51.
0.

PI = 5.00E'*00 N/SU-Mi
XH2 = .85

USi = 5^00E*03 H/SEC
XHE = .15

• •' ' '_ ' M O V I N G SHOCK "'STA'NOI'NG ' - 'SHOCK .REFL'ECTEO SHOCK
p •" * '•' •*
T ': " ? ' '
RHO" ' .
H -' ' ' '•-
A ;'" J'. -

1 '•'•' '-- *«?'< '•-
GAME' "*' -^ :

u • - " - • -

SPECIES

E- -. ' i '' 'f
H - '' T ""* ''"'
H*'-'.', ' .^r!*-
^2' :-' "• ^-
H- ' ' ' ' '''
H2»; ;--:v"r

HE "' '
H6*'" '-'" "
He**

l.?90576*01-"
4.2229E*00'
4.5131E»00 "'" "'•
4.3714E*00
2.'0309E*00'- - *'' '
l'.0752E»00 • • "
1.0000E*00'
9. 76 76 E- 01 '" '
3.1*24E»00 : • ' • • ' -

' '_ — — -r _- -__•_'_ _'_*_' "^

'2.6660E-3V*
1.6369E-05 "'

-6.79796-20" "': '
• 8.4998E-01 ' '
1.7746E-37' .

•1.4422E-21
1.5000E-01
5.17946-57 '*

•o.

5'.1000E»01 :
:5.6"140E»00 - '
'9. 0700E»00
'5.99056*00 '
2.27896*00 -';
1.07896*00

•1.00126*00
9.23966-01 '
•1.56036*0.0

JL6' FRACTIONS -

'; 5;2250E-20
2.38916-03 "

' l'.2021E-19. :
' 8.47796-01
:4. 65196-25
'1.37516-21 :
i;4982E-01

"l;9359E-49 '
0.

1-.08486«02 ,
6'. 88116*00
IV55246*01

~ 8'.2801E»00
2.4037E*00
1.0954E*00 .

. l'.'0158E*00
_,8.2673E-bi

1";'2867E*00

— : -_!•_•

'.' ' 6.52766-18
'3.10996-02
8.02076-18
8.2123E-01

'2.40046-20
1.5375E-18:
1.4767E-01.

" " 2.1409E-39
0. "

PI = 5
XH2 =

P '. •"
T •
KHO .'.
H

Af . -
S. ; •
i • r '.
GAM'E .".
u"

S P E C I E S

t--- , •'-.
- .

* > • .-
2 I -
- . .
2*.

H E -
HE *
HE **

PI = 5
XH2 =

„

P -. ^
T •' .. ..'•
RKU

H '•- V -
A ' .

s ...
^ , '
GAME
U

SPEC I6S

E-
H - - • ;
h*. -
HZ
H-
H2 * . . •
HE
HE*
HE**

.005*00 N/Stl-H

.85

.'MOi/ ING SHOCK..
-. 2. 7742£*0!, .

5.53386*00 -
• .5.00636*00

.5". 90245*00
2.25925*OJ

-. UlG04E*0.:i
. 1.00135*00 .
X.9.2H5E-01

" 3.87a3E*00

" ~-l_l — —L.

.;. '.1.597 OE-ZO

. 2.5115E-03
, d.4533E-20;

.J.4768E-01 ,
d. 5dO^E-?26 .

-' 7. 720 IE -22
..•1.49dl5-01
. 1.91VdE-50

0.

.OOE*00 N/SQrM

.d5

"MOVING SHOCK
';, 3.86695*01

6.5480?*00 .
5.8271E*OJ •

,7. 74475*03
..-2.3434fi»OJ •
.- ,1.1257E*00 •
.1.01 33E * 39 '
8.275'E-Ol ' •
4.68265*00

'.1.13536-16
;. .2.6169E-02
., . 1.12856-16
-. 1.2579E-01

2. 291 5E -21
7. 17226-19

. 1.48046-01-
3.7266E-43
3.

, i us i * e.ooE*
XH6 = .15

..STANDING' SHOCK,

. .. 7.0013E«00 .
1.3194E*01 .

.. 8.7057E»00
, ..2^ 4 1466*03. .

' -.." 1.10876»00:. .
1.0209E*00. -•.

.,8.15626-01 r
1.46976*00

- MULE 'FRACTIONS

.• /1.2621E-15
.4.0862E-02

. .. 1. 25186-15
S.1220Er01
5.97226-20

- -. .1.3419E-17
.. .1.4694E-01

.1.19146-40
0.

, US1 * 7.006*
XHE = .15

-STANDING SHOCK
1.6805E*02 •

• 7.8441E*00' •
2.0144E*01.
1.21196*01--

•- .2.57286*00. •
••1.1432E»00

- n.0637E*00
• -i' 7.9335E-01

1.35186*00

* MO L E F R AC T I ON S

8.55846-14-
'- -1.19796-01

• - 8.48516-14
7. 3920E-01-

- a. 71506-18
7.4144E-16

" • • ' 1.41026-01
1.00446-35
0.

03 M/SEC. .

. R E F L E C T E D SHOCK

... 7.70236*00
2.0861E*01-

. 1.12506*01
2.53996*00
1.12895*00

... .. • 1.0513E*00
7.96766-01
1.22866*00

'- -""

. . 4.45176-14
'. •-. 9.7542E-02

4.4132E-14
.. , 7.5977E-01
• i ... 4.4909E-18-

.3.8965E-16
':-. 1.42686-01

1.47146-37
0.

03 M/SEC

REFLECTED SHOCK
2.6654E»02

' 8.36096*00 "
•- 2;89llE»01'

• 1.4928E*01i

• 2 : 69836*00 '
' 1.16776*00

" - •*1.1025E*00"
••' 7.8970E-01'

1.1B36E>00

• • 8.54896-13 '
1.85906-01
8.4787E-13

• 6.7805E-01 '
' ' 1.65046-16

7.19126-15
1.36066-01
2.66646-34
0.

12,



TABLE I. -Continued

p • 5 N/ m

PI = 5.006*00 N/Sg-M, USl - 8.006*03 H/SEC
XH2 »

p
T
RHO
h -
A

S
i •
GAME
U

S PEC 1 6 S

F-
H '
h*
H2
H--

H2*
^6
HE*
HF**

PI = 5
XH2 =

P .
T
KHC)

' H" '
A

S ' ,
I

GAME • >
U ' , .

SPEC IE S

E- '
H ' ' '
H*

H2
H- ' '

H2* •
HE
Ht»
HE** "

.85

MCVING SHOCK
5.1b47E*OL'
7.17355*00
6.9591OJO

• S.8BB7?*00
2.4366E*OD
1.1534E»00
l.«84E*OJ
7.9693E-01
5.5307^*00

5.5997E-15
-7 .34C7E-02
5.5601E-JJ
7.8164E-01
2.J065E-19
3.1B72E-17

. 1.4446E-?!

1. 03336-39
1.

.OCc»00 M/Sj^
• 85.

NOTING >HOCK
6 . 698BE *01
7. 6302 c» 00
8.1833E»00
1.2316E*01
2.53306*00
1 . 1842 E *00
1.07:9E*00

. 7. 3751 F-Oi
• 6.3BJOEOJ

': r :«57E :,4

6.391 7E-14
'.2388E-01

. 3.9931E-1D'
3^4374E-16'
1. 39946-01'
' . 448 5c-3 7
1.

XHE = .15

STANDING SHUCK
2.83716*02
8.5185E»00-
2.96966*01
1.61786*01
2. 7t55E»00
1.16396*00
1.12156*00
7.8B97E-01

. 1.2991E*00

•~ MOL t FR AC T 1UNS

'1.60716-12
2.1671E-01 -

1.59426-12
0.4954E-01

•3.40256-16
•1. 32516-14
1.3375E-C1
3. 5? 51 E-34

• o.

REFLECTED SHOCK
4.1872E»02
8.95996*00
4.00165*01

• 1.93496*01
• -•• 2. 6742E *00

1.2122E*00
1.16786*00
7.8951E-01
1 ,16*9E«00

7.4756E-12
i .2.B740E-01

7.4141E-12
. 5.8415E-01

2.3130E-15
.6.3828E-14
1.2844E-01
3.7693E-32
0.

It USl = 9.COfc*03 H/SEC
XrtE = .15

STANDING. SHOCK
4.4713E»02
9.1070F*00
4.12416*01
2.08246*01
2.92656*00
1.2297E»OC
1.19076*30
7.8973F-01

' 1.26666*00

•~ MOLE FRACT IONS

1.16C3E-11
3.20266-01
1.1502F-11

: 5.5376F-01
3. 85006-15
1.0148E-13
1.25986-01
2.79956-31
Oi

REFLECTED SHOCK
6.2800E»02
9.5238E*00
5.2974? »0l

3.06406*00
1.2622E*00
1.24486*00
7.91906-01
1.1633E*00

4.3272E-11
3.93336-01
4.2921E-11
4.B617E-01
1.9*196-14
3.70276-13
1.2050E-01
1.9464E-30
0.

PI * 5
XH2 =

P • . •
T
RW
H

A

S
I
GAME
U

S P E C I E S

E- '
h - ~
H* ' .
H2
h- - -
H2»

HE
HE*
h£*»

PI = 5
XH2 =

p
T

HO

AHt:
U

S P E C I E S

E-
H
h +
H2
H-

H2*
HE
HE*
HE**

.006*00 N/SU-H,

.85

MOVING SHOCK
8.3'53aE»01
8.00336*00 .
9.43106*00
1.5022E*01
2.6424E*00
1.21d3E*00
1.1121E*OJ
7.*451E-01
7.2169F»3D

3.60446-13,
2.C157E-01

.5860E-13

.C355E-01

.0564E-17

.8757E-15

.3*886-01

.27346-30

.005*00 N/Sw-M,

.85

MO/ING SHUCK
1.02706*02
3.33406*00
1.16436*01
1.8037E*01
2.7503E*00
1.2555E»00
1.1580E*00
7.8377E-01
8.0449E»00

1.3960t-l2
2.7234E-01
1.3389E-12
5.9762E-01
1.50976-16
'.2074E-15
1.29546-01
2.26286-34
•>. '

USl " 1.00E*04 H/SEC
XHE • .15

STANDING SHOCK
6.6061E»02
9.65656*00
5.3B75E«01
2.63086*01
3.1181E«00
1.2d08E*00
1.2702E»00
7.9265E-01
1.2655E*00

MULE Ff tACT IONS

5.9448E-11
*. 25306-01
5.8951E-11
4.5660E-01
2.83COE-14
5.25696-13
1.1810E-01
1.2662E-29

• 6.

REFLECTED SHOCK
8.97886*02
1.00756*01
6.6878E*01
3.30736*01
3.2690E*00
1.317*E»00
1.3326E»00
7.9591E-01
1.1832E*00

1.96936-10
4.99156-01
1.9541E-10
3.8828E-01
1.1809E-13
1.63696-12
1.1256E-01
6.S068E-29
0.

USl = 1.10F.»0* M/SEC
XM6 = .15

STANDING SHOCK
V.2707E*02
1.0196E*01
6.6904E>01
3.173*E*01
3.3235^*00
1.3363E*00
1.3592E»00
7.96986-01
1.2820E>00

HOL. E FR ACT IONS

2.08236-10
5.28476-01
2.6622E-IO
3.6117E-01
1.65856-13
2.1832E-12
1.1036E-OI
2.64646-29
o. • - •

REFLECTED SHOCK
- 1.2M7E»03

l.0640E*01
8.09256*01

.6355E*01

.*931t»00

.37706*00
, .4306E»00

.01626-01

.21756*00

7.88366-10
6.019*E-01
7.82856-10
2.9320E-01
5.86696-13

• 6.09766-12
1.0*856-01
1.90906-27

' 0. '

13



TABLE I. -Continued

p --5N/m;

PI = 5.
XH2 =

P .• ; • .
I - • >
KHG ' . -.
H f.'-
A

S
z
GAME • • «
U

S P E C I E S

E-
h ' •
H*
H2 . j
Hr . • - .
H2» . .
HE . • •
HE*
HE** '

OOE»00 N/SU-M
85 ,-o

MOVING SHOCK
. 1.23246*02
a.6'434E*oo
1.1789E»01
2.12,736*01

••2.86296*00
.1.29576*00

-.1.20936*00
7V8416E-01

•-8.8o*.3EtOO

4.9806E-12
• 3.4613E-01 ,

4. .957*6-12 :
. -5.29B3E-C1 '
. 6.7502E-16

2.3525E-14 .
-i 1.2.404E-01

3.9,7536-33 •
0. .

i US1 = 1.20E*04 M/SEC
• ._•. XHE = • .15 '

STANDING SHOCK
. .- 1.24626*03

• :.1.0752E»01
• • 7.S,538E»01

•- , 3.7996E*01
. ~3.5470E«00

• U3957E*00
( i >-l-.457CE«00

- , 8. 03086-01
, .. 1.3160E*00

• MOLE FR ACT ION S

' T. 0920E-09
'••6..-27<iOE-01

, . ; ,1.08506-09
-.-•2. 69666-01

•8.03t9E-13
... ," ,7.7.9836-12 ,'
•i-is/U'OMSE-Ol '
!• > ;6.;3<iJ3E-27

'. j- °-- , '

REFLECTED SHOCH
1.63066*03
1.1256E»01

; ").*187E*01
4.326*E»01
3.7*4,9E*00
l.'.'.OSE^OO

,- . l.5381E»00
B.1009E-01
1.2679E»00

3.0938E-09
6.9964E-01
3.07566-09
2.02836-01
2.6*516-12

,,2.0B45E-11
9".7527E-02

. .' 6".*709E-26
0.

PI = 5.00E»00 N/SU-M,
XH2 = .85 . .1 • ..-.

US1 - 1.406*04 H/SEC
,XHE;= .15.- , •. • .

PI = 5.0CE*CO N/SJ-1,
XH2 = .85 • • '•

US1 = 1.30E*C4 M/SEC
.XHt •= .15

MOVING SHOCn STANDING SHOCK REFLECTED SHOCK
P • • - > • • •
T ;; •
RHO
h
A ' '
S
z
GAME '. '. •
U

S P E C I £ S

t-
H
H*

H2
H-
H2*
Mfc

HE*

HE>»

:. 1.45.59EVO2
•8i9312E*00

. -l.-28dOE*01
2.482It*Jl

.•2.4ti01E*00
1.3385!;»00

. K 26596*00
. 7.85546-0!

.' 9.(,781E*00

1.3301E-11
• • 4.1S96E-01

1.3241E-U
4.61546-01 '
Z . I 2 4 4 E - 1 5 .
o. ld05F-14
l . ldS)C-Jl
3 . o t > 1 3 5 - 5 3 .
J.

l i6203E»03 . •
s ;•, :l.-r3606»01
. '. • •9.t27t)6»01
•• . 4 .47976*01
;-•• . 3. 797-36*00 •. ,
.-.:., 1.4579E»00
• . 1.5626E*00

• - e. 12156-01
' I . .367SE.OO ;,-

3 .907?E-09
• I. 20126-01
. 3 .9657E-09

1..87D9E-01
• ..'.3U9E-I2
. 2.4969E-11

9 .59S1E-02
. - 1 .2635E-25

0.

2.1020E»03
l.-2016E*01
1.0577E»02
5.0875E»01
4.0509E»00
1.5074E*00
1.6539E»00

• 8.257.1E-01
1.34616*00

1.4129E-08
.7.9080E-01
1.4068E-08
1.1851E-01
1.2581E-1I
7.3799E-11
9.0690E-02
3.38156-24
9.1995E-88

P • • •
T
RHO , -•
H : •,
A
S
I :•

CAKE-'
U

SPEC I E S

t-
H
H* .'. :
H2 ' •'•
H-
H2» ••. ;
hE
HE*
HE**

PI = 5.
XH2 = .

P

T ' . :

RHO . ; , .
H .- ; .
A

i
i ,
IjAlE .
U

SPFC 1 6 S

E-
H
H»
H2
H-

H2« ' -

hE
hfc. •
hF«* ..

MOVING SHOCK
1.6969£*02
9.21776*00
1.3866E*01

•• 2;d649E*01
. : 3il040E*00

1.3b416*03
•1.32746*00

: '7.87466-01
1;04856»01

3.6453E-11
4.93336-01
3.63066-11
3.93676-01

' 6.66076-15-
. -1.5357E-13

.1.1303E-01 .
•, 3.6597E-31 :
'.-3..-

00C*OJ N/Sj-M
85

MOVING SHOCK
; 1.^5576*02
• .9'J-5006E*"00
'.V/47716'01
,.3.-2760E*01
:3..23,45E*00

. ,l'-. 43"l9E»00
il. '393SE*00

•• 7.90086-01
.1..128>E»01

3.5290E-11
5.6501E-01
J.496'E-I1
1.27376-01
1.7423E-14
3.4J30E-13
1. J762E-01
U6147E-20
J.

STANDING SHOCK
' - 2.0405E*03

1;2110E»01
• . • 1.0068E*02

5.2118E*01
4.0990E>00
1.5223E»00
1.-673SE400

. 8.2901E-01
1.44626*00

— MOLE FRACTIONS

1.70606-08
•-•8.0494E-01

I.6991E-08
1. 05436-01
1.4525E-11 .

• 8.287?E-11 .
8.96306-02

" 4.58136-24 ̂
<• :7.15Jl£-88

REFLECTED SHOCK
. - 2.«439E»03

• -l;3223E»01
. • 1.1282E»02

• '5.9277E»01
4.5206E»00
1.57666*00
1.77226*00

" 8.72UE-01
: 1.4690E.OO

1.0241E-07
•-8.7145E-01

1.0215E-07
4.3905E-02
8.2358E-H

: 3.3996E-10
: ..8.4641E-02

3.4808E-23
1.5083E-77

, US1 = 1.506*04 N/SEC
. . ,XHE - .15

STANDING ShOCK
2.4985E».03

,'l.33"l'4E»01 ;

l-.'o'53"3E*02
5.99396*01

. 4.5704E»00
' 1.5867E»00

1.7816E*00
8.8064E-01

, l.,5848E*oa

- MO LE F R A C T I ON S

'1 .26366-07
8.7741E-01
1.28C8E-07

' 3.8392E-02
.V.2780E-11
3.69516-10
8.41946-02
6.87676-22
6.47706-80

REFLECTED SHOCK
3.3294E»03
1.7727E»01
1.01696*02
6.98996*01
6.0977E»00 '

, 1.65326*00
1.8469E»00
l'.1357E»00
1.9161E»00

2.2179E-05
9.1703E-01
2.2174E-05
1.7096E-03
6. 3*1 SE- 09
1.1645E-08
8.1218E-02
3.0656E-16
1.96196-59



TABLE I. -Continued.

• 5 N / m

PI » 5.
XH2 =

e
T .
RHQ •
H
A

S
L
GAME
U

SPEC I E'S

F-
f
H* * .
H2
H- • .
H2» ., .
HE
H6* ' i
ME**

OC6*03 N/SO-M
85

MOVING SHOO
2.231*6*02

.79665*00

. 55 52 E* 01

.71526*01

.37456*00

.40206*3:)
• .464BE»00
7.93545-01
l.2084E»01

2.0813E-10
6.3464E-01
2.07436-10
2.62966-01

: 4.5812E-14
'. 39286-13
1.024JE-M
2.0326E-29
0.

> US1 = 1.60E»04 M/SEC
XHE =• .15

STANDING ShOCK
2.93216*03
1.65616*01
9.60026*01
6.809-6*01
5.81326*00
1.645SE»00
1.8442E*00
1.10656*00
1.95896*00

- HOLE FRACTIONS

7i6369E-06
9. 15506-01
7.63416-06
3.15326-03
2.55356-09
5.42C3E-09
8.133SE-02
1. 97036-17
9.45366-64

R6FL6CT60 SHOCK
4.16356*03
2.5932E»01
8.64926*01

'8.2833E*01
. ''7.02966*00

'l.7092E»00
1.85636*00
1.02656*00

• 2.6436E*00

3.47806-03
9.1217E-01
3.47796-03
7.3*05E-05
2.8453E-07
3.3I99E-07
8.D805E-02
9.43516-U
1.42926-39

.PI = 5.0CE*00 N/SJ-H,
XH2 = .85

US1 = 1.706*04 M/SEC
XH6 =• .15

P
T
KHO
H '',
A ''

S ',
i
GAME .
U

SPEC IE S

E-
H;
H*
H2-
H-

H2*
HE
HE*
HE **.

MOVING SHUCK.
2.5253EO2
1.0114E*01
1.6212E»01

:.4. 18266*01
3.52636*00
1.53406*30
1.5401F*30
7.9829E-01
1.28'5E*Oi

4.9889E-10
7.01386-01
4.9'45E-10
2.01235-01
1.1534E-13
1.5568E-12
*. 73976-02
1.7203E-28

.3.

STANDING SHOCK'
'3.31096*03-
2.21216*01
8.08756*01"
7.64486*01
6:78556*00
1.69216*30
1.8507E»00
1.1247E*00 '
2.58246*00

• MO L8 FkACT, I ON S

5.58S4E-C4
9.1762E-01
5.58526-04
2.07536-04
6.60216-08
8.7155E-08
8.1053E-02
8.9662E-13
5.05216-47

REFLECTED SHOCK
4^96486*03
3.06156*01
8.6065E*01
9.46176*01
7.21506*00
1.7487E»00
1.6843E*00-
9.02416-01
2.98326*00

1.8207E-02
8.8395F-01
1.8207E-02

. . 2.66856-05
9;5740E-07
1.06486-06
7. 96076-02
6.15106-09
4.9007E-33

PI = 5
XH2 =

P
T
RHJ
H

A

S
i
1>AME
U

SPEC IES

t- •
H •
H* •
Hi
h-
H2*
HE
hE« •
HE**

'PI -"5
XH2 =

.p.

I
RnO

M • -
A

S
i
GAME
U

SPEC IE S

t-;.
h -
H*-

H2
H- -
H2»
Ht
HE*
HE**

.005*00 .N/SJ-H

.85

MOVING SHOCK
2.83566*32
1. -14 766*01
1.67176*01
4.67816*01
3.6958C*00
1.587bE>00
1.61916*00
8. 35306-01
1.36596*01

1.20036-09
7.64726-01.'
1.19736-09
1.42636-01

. 2.d653E-l'3
1.2621E-12
J.2646E-OJ
5.2085E-20
).

.00=*00 N/SU-H

.as . '

NUVINb SHUCK
3.1616E*J2
1.0936^*01
1.7001E*01
5.20156*01
3.90116*00
1.6423E*00
1.70056*00
0. 18416-01
1.44346*51

3.57236-09
d.23B66-01
3. 56566-09

. if.7933E-02
3.20906-13
7.52B7E-12
d.82HE-02
5.76526-27

.0.'

> US1 • 1.80E«04 H/SEC
XHE - .15

STANDING St-OCK
3.71766*03
2.70766.01
7.380t6*01
8.52996*01
7.03646*00
1.72906*00
1.861C6*00
9. 82326-01
3.09596*00

- HOL6 FRACTIONS

5.95706-03
'9.0743E-01
5.95706-03
4.87296-05
3.T11TE-07
4.2*446-07
H.06C2E-02
3. 02936-10
2.77616-38

, US1' « 1.90E*
' X H E = .15

STANDING St-OCK
4.20786*03 .
3.035bE*01
7.45856*01
9.49916*01
7.14*6E»00
1.76156*00
1.8883E*00
9.02246-01
3.29376*00

— MOLE F R ACT IONS

2.0453E-02
. 8.79616-01

2.0453E-02
5.35976-05
9.21146-07
1.0181E-06
7.94J7E-02
4.05116-09
1.37906-35

REFLECTED SHOCK
5.74676*03
3.34596*01
8.92B06»01
1.06096*02
7.45386*00
1.78306*00
1.92386*00
8.6314E-01
3.14596*00

3. 83766-02
8.4526E-01
3.83766-02
1.65486-05
1.65016-06

• 1. '84 056- 06
7.7971E-02
4.322SE-08
6.5368E-30

04 M/SEC

REFLECTED SHOCK
6.4896E»03
3.55626*01
9.26796*01
1.17706*02
7.70216*00
1.81626*00
1.9690E*00
8.47176-01
3.23836*00

6.04646-02
8.02886-01
6.0463E-02
1.19696-05
2.2744E-06
2. 56 73 E- 06
7.61806-02
1.4849E-07
6.0745E-28

15



TABLE I. -Continued

• 5 ' N / m

PI = 5.
XH2 = .

P ..
T .; .
RHO.
H . .
A
S .- . '
t ;
GAME
0

SPEC I E S

Er
h'
h*
HZ
H-
H2»
HE
HE*
HE + +

OOE»OD N/SO-M,
85

MOVING SHOCK
3.5006E*02
1.1650E»01
1.6879EKU
5.752«,E»01 .
<..209JE*00.
l.6971E»00

.l.TBJiftOO
8.5433E-01
l.SldTEtQl

1.7287E-OB
6.7652E-J1 •
i.726t)E-08
1.9223E-02
3.3336E-12
2.2532E-11
3.4261E-02
9.84T7E-25
1.1013E-90

US1 * 2.00E*
XHE - .15

STANDING SHOCK .
4.6889£»03
3.2282E«C1
7.7912E»01
1.0535E»02
7.4320E«00
1.7933E«00
1. 9289E»00
9.1319E-01
3.2971E«00

HOL E FRACTIONS

<..1468E-02
. 8.3928E-01

4.1468E-02
5.3323E-05

. 1.4760E-06
1.6370E-06
7.7723E-02
2.<>168E-08
5.8529E-33

04 H/SEC

REFLECTED SHOCK
7.0966E»03
3.7250E*01
9.4<iO«E*01
l.2953E*02
7.9431E»00

. 1.8503E«00
2.0181£»00
8.3931E-01
3.3007E*00

8.3287E-02
7.5908E-01
8.3287E-02
9.U71E-06
2.7795E-06
3.1818E-06
7.4329E-02
3.6275E-07
1.6100E-26

PI = 5.00E»00 N/SO-M,
XH2 = .85

US1 = 2.20E*0* M/SEC
XHE = .15

PI = 5.JOc*00 N/SO-M.
XH2 = .85

US1 = 2.10E»0* M/SEC
XHE = .15

MOVING SHOCK S T A N D I N G SHOCK REFLECTED SHOCK
P'
T
RHJ . '
H •
A '_ • '

S
t
GAME
U

SPEC I E S

E- •' '
H
H«

H2
H-

M2»
HE
HE*
H.E»»

. 3.8389E*02
1.33(>9E»01

' l .5o!5S»01
t.3281E»01
5.0I83EKJO
l'.7*94E»00
1.3389E»00
1. ?2'<4E<-00
1.5865E*01

3.6495E-07 '
J.1241E-01
3.6483E-07
6.0202E-03
4.1276E-11
1.6220E-10
J.1569E-02 •
2.1374E-21

-•*. 075JE-79

<>.7195E»03
3.4667E»Ol '
6.9419E»01
1.1528E«02
7.59<,3E»00
1. 83166*00
1.9633E*00
8.4787E-01
3.5725E«OC

• MOLE FRACTIONS —

5.7764E-02
8.0806E-01
5.7764E-02
1.061EE-05
1.7160E-06
1.927CE-06
7.6398E-02
I.0298E-07
5.1575E-29

7.1546E»03
3.8501E»OI
8.98<,OE»01
1.4106E>02
8.1531E»00
i.eaeof >oo
2.068<.E»00
8. 3470E-01
3.3317E»00

1.0562E-01
7.1624E-01
1.0562E-01
6.9056E-06
3.0096E-06
3.4S85E-06
7.2518E-02
6.8912E-07
1.6396E-25

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

SPECIES

f-
H
H +
H2
H-

H2*
HE
HE»
HE»»

PI = 5.
XH2 = .

P
T
RHO
H
A

S
z
GAME
U

SPECIES

f-
H
H»
H2
H-

h2*
HE
HE *
hE»*

4.1573E»02
1. 71 49E *01
1.3107E»01
6.9235E»01
6.0623E»00
l.7934E»00
1.8495E«00
1.1587E*00
1.6403E»01

3.6523E-05
9.1852E-01
3.6522E-05
3.0578E-0«,
1.5004E-09
2.9498E-09
8.1103E-02
2.2025E-16
1.7539E-60

OOEt -00 N/SQ-M
85

MOVING SHOCK
4. 4856E * 02
2.1309E»01
1.1369EHH
7. 5436C*31
6.5821E*00
1.8287E»00
1.8516E1-00
1.0980E»00
1.6932E»01

9.2068E-04
9.1711E-01
9.206f>E-04
3.8862E-05
1.7000E-08
2.3402E-08
a.l010fc-02
7.0897E-13
3.0255E-'.8

4.3466E»02
3.5854E»01
6.0445E«01
1.2503E«02
7.7576E»00
1.8727E»00
2.0057E»00
8.3688E-01
3.5612E»00

"~" MOL E FR ACT I QNS

7.7624E-02
7.69S5E-01
7.7623E-02
7.0531E-06
1.8253E-06
2.0649E-06
7.4788E-02
2.15C4E-07
1.6350E-27

6.*542E»03
3«9249E *01
7.7676E»Ol
1.5152E»02
8.3112E»00
1.9301E»00
2.1170E»00
8.3132E-01
3.3243E»00

1.2613E-01
6.7687E-01
1.2613E-01
5.0478E-06
2.8783E-06
3.3637E-06
7.0854E-02
1.0502E-06
6.8964E-25

. US1 - 2.30E»04 M/SEC
XHE = .15

STANDING SHOCK
4. 1200E»03
3.6847E»01
5.4519E»01
1.3511E»02
7.9272E»00
1.9118E*00
2.0509E»00
8.3155E-01
3.5354E«CO

- MOLE F R A C T I O N S

9.7961E-02
7.3093E-01
9.7960E-02
5.2028F-06
1.8940E-06
2.16C2E-06
7.3139E-02
3.8488E-07
1.30S3E-26

REFLECTED SHOCK
5 . 9987E *03
3.9961E»01
6.9266E»01
l.6230E»02
8. 4744E +00
1.9704E»00
2.1672E»00
8.2924E-01
3.3199E»00

1.4638E-01
6.3803E-01
1.4637E-01
3.8126E-06
2.7608E-06
3.2531E-06
6.9212E-02
1.5317E-06
2.5020E-24
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TABLE I. -Continued

PI = 5
XH2 =

P
T. •.
B Hu J
H ,
A ,
s : '
I ... •
GAME'

".•'-

SPEC IE S

p-
hp

H*
H2
n-
H2» '
Ht
HE*..
HE **

.OOE*00 N/SJ-M,

.65

MOVlNij SHUCK
4.84585*02
J.4735E1-01
1.0528t*01

. 8.1944E»01

. 6 .6t57E*00
1. 05875*00
1.860SE+00
<y.6529t-bl
1.7533?*01

5.8690E-03
^.076<tE-01
5.8690E-03 '

. K204BE-J5
6.6063E-08
/ .9277E-JO
d .06G6C-02
7.J244E-11

: i.a292E-<.l

US1 = 2.406*04 M/SEC
XHE = .15

STAN01NG SHOCK
4. 1636E*03,
3 .7885E*01
5.2326E»01
1.4612E«02
8. 11966*00
1.9481E*00
2.1003E*00

. . 8 .28566-01
- 3 .53246*00 -

MULE F K A C T I ON S

1.191SE-01
6.90206-01

.J.1919E-01
4.0541E-06
2.00766-C6

• 2.3124E-36
7.U17E-02
6.6410E-07

, 9.5017E-26

REFLECTED SHOCK
5.>;683E»03
4.08206*01

. 6.5794E*01
; 1.7430E*02

8.66856*00
2.00836*00
2.2222f *00

- . 8.28376-01
3.33556*00

1.6750E-01
5.9750E-01
1.67506-01
2.9976E-06
2.7484E-06
3.2725E-06
6.7498E-02
2.28366-06-
1.0599E-23

PI = 5.0CE»00 H/SU-M,
XH2 = .as

US1 - 2.506*04 M/SEC
XHE = .15

P . . .
T
R'H.J
H •'•
A

S
i
GAf.E

U -

s pr c i E s

r-
h
H*

h2
H-
HZ»

HE
HE*
HE»»

MOvMNu SHOCK
5.24315*02
2.71176*01
1.02»5E»01
8.8789F1-0'.
6. 734JS»OJ
l.t)862E*00
l .a799E*00
8.3952E-01

_1.U214F*01

1.5V35E-02
d.8B33E-Ul

' 1.5935E-02
b.364'E-06
1.3613E-07
'. .5564E-07
7.9790E-C2

. d.9627E-10
0.414JE-27

STANDING SHCCK
4.43416*03 .
3 .8994E«01
5.2780E>01
1.5a2<iE»02
8.33oCE»00
1.9826E»00
2. 1544E»00
8.2716E-01
3. 5545E*00

- MU LE F R A C T I O N S

1.4131E-01
6.47746-C1
1.4131E-01
3.2dl8E-06
2.1655E-06
2.523EE-06
6.9623E-C2
1.1254E-Ot
6.6550E-25

REFL6CTED SHOCK
6.2814E»03
4.1832E*01
6.5778E»01
1.87726*02
B.8947E*00
2.0447E»OC
2.2828E»00
8.2848E-01
3 .3722E«00

1.89606-01
5.55096-01
1.89606-01
2.4215E-06
2.81196-06
3.39186-06
6. 57056-02
3.4841E-06
4.98886-23

PI = 5
XH2 =

p •
T
RHO
H
A '

S
I '

GAME
U

S PEC I E S

E-
H

H»
H2
H- -

H2» "
HE
HE* '.•
hEt*

PI - 5
XH2 =

P
T .
RHD
H .
A

S
I
GAME
U

S P E C I E S

E - . .
H
H*
H2
H-

H2*
HE

HE*
HE»»

.OOE*00 N/Sg-M

.85

MOVING SHOCK
5.6719E»02
2.8845E*01
1.03HE*01
9.5958E*01
6.8575E*00
1.9127E*00
1.9056E*00
8.5551E-01
1.8949E»01

2.9164E-02 '
3.6295E-01.

1 2.9164E-02
4.2630E-06
2.1041E-07
2.3607E-07
7.8717E-02
4.26136-09
2.5969E-34 '•

.006*00 N/SO-M.

.85

HJVING SHOCK '
6.1273E»02
3.0210E»Oi
1.0<iT«E<-01

. l.03<.'iE»02
'.0021E>00
1.93885*00
1.935<.E*00
8.3853E-01 ,
1.9715E»01

4.4137E-02
6.3422E-01
4.4137E-02
3.1896E-06
2.830<.E-07
J.1517E-07
7.7503E-02
1.2779E-08
1.3897E-32

. US1 = 2.60E»0* M/SEC
XHE = .15

STANDING SHOCK
'4.84236*03
4.0132E*01
5.4530E+01
1.71296*02

1 • -8 .56866*00
2.01686*00
2.2127E»00

' 8.26826-01
' ' 3.59116*00

•' HOLE FRACTIONS

1.63S3E-01
6.04356-01
1.63926-01
2.70366-06
2.33186-06

': 2.75326^06
6.77886-02

' '1.85596-06
4.29S56-24

REFLECTED SHOCK
' 6.79456*03

4.29296*01
• 6.74086*01

2.02326*02
9.1428E*00
2.0811E*00
2.3482E*00
8.29306-01
3.42196*00

2.12166-01
5.11796-01
2.12166-01
1.97266-06
2.88986-06
3.53746-06
6.3874E-02
5.32556-06
2.4057E-22

US1 - 2.706*04 M/S6C
XHE " .15

STANDING-SHOCK '
5.34186*03
4.1274E«01-
5.6901E*01
1.85146*02
8.8124E*00
2.05116*00
2 .27456*03
8.2720E-01
3.63656*00 .

1.86666-01
5.60746-01
1.8665E-01
2.24036-06
2.48286-06
2. 97336-06
6.5944E-02
2.97C5E-06
2. 50346-23

REFLECTED SHOCK
7; 435 16*03
4;4062E»01
6.9800E»01
2.1788E*02
9.40656*00
2.11796*00
2.41756*00
8.3066E-01

, 3i4803E»00

.2.3476E-01
4.6843E-01
2.3475E-01
1.6036E-06
2.9473E-06
3.6658E-06
6.2039E-02
8.0743E-06
1.13706-21
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TABLE I. -Continued

PT • 5 N/ m

PI •= 5.
XH2 = .

--

p
T
RHO
H
A

s
z
GAME
U

SPECIES

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

PI = 5.
XH2 =

P

T
KHC1
H
A

S
i
GAME
U

SP t C I £ S

fc-
(•
H*
H2
H-

Hn'*

HE
HE*
"E»»

006*00 N/SO-N
85

MOVING SHOCK
6.6C30E»02
3.1357E*01
1.06996*01
1.1121E»02
7.1533E*00
1.9650E»00
1.9683E*00
8.2907E-01
2.<KS9E*01

6.0095E-02
•d.0360E-Gl
0.0095E-02
2.5284E-06
3.5190E-07
3.9099E-07
7.6209E-02
2.9700E-08
3.1461E-31

oce»co N/SJ-M
85

MOVING SHUCK
7.0989E*0>'
3.2361=*01
I. 05496*01
1.1927E»02
7.3067E»00
1.9913E*00 .
2.0036E*00
3.2342E-01
2. 1273[*01

r.6646E-02
/.718".E-01
/ .C6*6E-02
2.072VE-06
4.1619E-07
i.627 jE-07

7.4367E-02
5.b996E-08
3.9351E-30

, US1 = 2.80E*
XHE = .15

STANDING SHOCK
5.9030E*03
4.2<,03E»01
5.95166.01
1.9960E.02
9.0&29E*00
2.0858E*00
2.3391E*00
8.2812E-31
3.6888E»00

MOLE FRACTIONS

2.0909E-01
5.1769E-01
2.09CSE-01
1.8566E-06
2.602«E-06
3.1631E-06
6.4124E-02
*.6110E-06
1.2929E-22

, US1 = 2.90E*
XHE - .15

STANDING SHOCK
6.5198E*03
<i.3527E»01
fc.2251E*Ol
2. 1*67E*02
9.320iE»00
2.120dE»00
2.«062E*00
8.29«5E-01
3.7<,7CE«00

~ MQL E FP AC T I ONS

2.3115E-01
•..7536E-01
2.31HE-01
1.5310E-06
2.6846E-06
3.3138E-06
h.2333E-02
0.9916E-06
(. .2372E-22

04 M/SEC

REFLECTED SHUCK
8.16066*03
*.5217E*01
7.2*87E*Ol
2.3<kl8E*02
9.68086*00
2.1551E+00
2.4898E»00
8.3245E-01
3.5456E*00

2.5697E-01
*.2581E-01
2.5696E-01
1.29«5F-06
2.9657E-06
3.75HE-06
6.023*E-02
1.2081E-05
5.1228E-21

0* M/SEC

R E F L E C T E D SHOCK
8.9613E*03
«.6395E»01
7.5307E»01
2.5121E»02
9.9661E*00
2.1928E*00
2.5649E*00
8.3*66E-Ol
3.6171F*00

2.7873E-01
3.B408E-01
2.7871E-01
1.0324E-06
2.9380E-06
3.7823E-06
5.8',6'.E-02
l.'90VE-05
2.2184E-20

PI = 5
XH2 =

P
T
RHO
H
A

S
i
GAME
U

SPFr i F ̂r t L 1 C i

t-
h
H*

H2
H-

H2*
HE
hE»
HE**

PI = 5.
XH2 = .

p
T
RHO
H
A
S
L
GA1E

U

S P t C 1 1 S

t-
H
H*

i-2
H-
H2*
HE

r"F»

hE»>

,oo£*oo N/SO-M
.85

MOVING SHOCK
7.6142E>02
3.3266E»01
1.1215E»Ol
1.2761E*02
7.4610E*00
2.0178E.OO
2.0409E»00
8.1991E-01
2.2056E»01

9.3547E-02
7.3941E-01
9.3546E-02
1.7349E-06
4.7535E-07
5.2981E-07
7.3496E-02
1.0549E-07
3.3463E-29

,OCE»00 N/SJ-M,
85

MOVING SHOCK
8. 7010E*02
3.<>8<ilE*01
1.1761E»01
1.4516E*02
7.7717E*OP
2.0720f*00
2.1210E.OO
8.1637E-01
2 .36335*01

1.2779E-01
6.7369E-01
1.2779E-J1
1.2571E-06
J .7674E- 57
6.4800E-n7
7.0719E-02
2 .74V25 -07
l . ld07E-37

. US1 = 3.00E.04 M/SEC
XHE = .15

STANDING SHOCK
7.1865E»03
<.. 46496*01
6.5015E*01
2.3032E»02
9.5850E»00
2.156*E»00
2.4757E«CO
8.3U6E-01
3.8106E*00

• HOL E FR ACT IONS

2.5212E-01
4.33S5E-01
2.5272E-01
1.2527E-06
2.72*5E-06
3.4174E-06
6.0579E-02
1.0404E-05
2.7570E-21

REFLECTED SHOCK
9.82956*03
4.7601E»01
7.8142E»01
2.68946*02
1.02636*01
2.2310E»00
2.6426E*00
8.3730E-01
3.6946E»00

2.9993E-01
3.4340E-01
2.9990E-01
8.1012E-07
2.8604E-06
3.7512E-06
5.6737E-02
2.6397E-05
9.3160E-20

US1 = 3.20E»04 M/SEC
XHE = .15

S T A N D I N G SHOCK
8.6565E*03
4.6917£*01
7.039«E«01
2.6330E*02
1.0137E»01
2 .2289E«00
2.6211E*00
8.3563E-01
3.9546E*00

MOLE F R A C T I O N S

2.9419E-01
3.544CE-01
2.9417E-01
o.08t6E-07
2.6687E-06
3.4631E-06
5.7206E-02
2 .22C4E-05
4 . 6 4 2 3 E - 2 0

REFLECTED SHOCK
1.1753E»0*
5.0142E»01
8.3565E»01
3.06516*02
1.08966.01
2.3091E»00
2.80486*00
8.44166-01
3.8701E»00

3.4042E-01
2.6573E-01
3.4037E-01
4.6602E-07
2.5530E-06
3.48566-06
5.3422E-02
5.7396E-05
1.5928E-18

18



TABLE I. -Continued

5 N / m

PI = 5.
XH2 =

P

T
kHO
H
A

s
L
04 ME

U

SPEC I E S

E-
H
H*
H2
H-
H2*
HE
H6*
HE**

)0£»00 N/SU-M
85

MOVING SHUCK

S.Bt09E*02
3.632t)E*01
1.2296E*01
1.63d4E*0.7
8.0B03OOO
2. 12766*00
2. 20 76 E* 00
8.1532E-01
2.52116*01

1.6200E-01
6.0805E-01
1.6200E-01
9.2954E-07
0 .5352E-07
7.4207E-07
6.7945E-02
6.0269E-0'
2.20746-26

, US1 = 3.406*04 M/SEC
XHE = .15

STANDING SHOCK
1.02936*04
4.9274E«01
7 . 5 3 0 2 E * 0 1
2 .9a46E»02
1.0726E»01
2 .303C6*00
2.773SE*00
8.41746-C1
4. 122SE»00

3 . 3 3 C 8 E - 0 1
.7.79816-01
3.33G3E-01
'..8657E-07
2.^3Z6E-06
3.2754E-06
5.'i029E-02
<t .6425E-05
6.9163E-19

REFLECTED SHOCK
1.3912E+04
5.297<,E*01
8.823&E*01
3.4692E*02
1.1602E*Ct
2.3891E*00
2.97'.7E*00
8.54UE-01
'i.C792E»00

3.7809E-01
1.9352E-01
3.7796E-01
2.340*E-07
2.0603E-06
2.9459E-06
5.0296E-02
1.2999E-04
2.9936E-17

PI = 5.0CS»00 N/SJ-M,
XH2 = .65

US1 = 3.60E*04 M/SEC
XHE = .15

P
T
RHU
H
A

S
Z
liAME
U

r p r. f- ICC
i r LL lc;>

E-
H
H*
H2
H-

H2*
HE
HE*
HE**

MOVING SHOCK

1.1092E*03
3.7673E*01
1.2801E*01
1.83666*02

• 8.4069E*00
2, 18485*00
2.30016*00
8.1562E-01
2.67376*0!

1.95696-01
5.43406-01
1. 95696-01
6.8916E-07
7.0413E-07
6. 09386-07
6.52136-02
1.1B75E-06
2.8026E-75

STANDING ShCCK R E F L E C T E D SHOCK
1.2077E«04
5.1823t*01
7.9475E*01
3. 3 5 7 5 6 * 0 2
1.13676*01
2 .37836*03
2.9324E*00
8.5024E-01
4.31946*00

• MULE F R A C T IONS — •

3.69126-01
2.10706-01
3.6S026-01
2.6311E-07
^.03566-06
2.B561E-06
5.1054E-02
9.88766-05
1 .04846-17

1.6301E*04
5.63656*01
9.18466*01
3.9033E*02
l.2427E*01
2.4705E*00
3.1488E*00
8.70156-01
4.3329E*00

4.12486-01
1.27726-01
4.12156-01
9.3599E-08
1.4333E-06
2.16796-06
4.7308E-02
3.2865E-04
7.5228E-16

PI = 5
XH2 =

p
T
RHU

H
A

S
i
GAME

U

c UL f ICC
5 rt L 1 1 3

F-
h
h*

H2
1 —

t-:2*
HE
HE*
HE **

PI = 5
XH2 =

p
T
RHO
H
A

S
L
GAME
U

c pc r let
i KCL 1 1 i

F-
H
H*

H2
H-

H2*
HE '
HE*
HE**

.OOE»00 N/SO-M

.05

MOVING SHOCK

1.2395E*0?
3.39596*01
1.3267E*Ol
2. 04616*02

. t i .735oE*OC
2.24366*00
2.3981E»00
8.16806-01
2.8359E*01

2.2S55E-01
4.U035E-01
2.2S55E-01
5.0682t-07
7.28086-07
d. 43136-07
6.25486-02
2.18376-06
2.68416-24

.OCE*00 N/SO-M

.85

MOVING SHOCK
1.3767E»03
4.0217E»Ol
1.36866*01
2.2668E*02
9.07476*00
2.3039E*00
2.50126*00
8.1867E-01
2.9927E*01

2.6036E-01
4.1932E-01
2.6035E-01
3.66216-07
'.25566-07
8.5755E-07
5.99676-02
3.84346-06
2.20516-23

, US1 = 3.806*04
XHE = .15

M/SEC

STANUING ShOCK REFLECTED SHOCK
1.3986E*04
5.4730E»01
8.2604E*01
3.7510E*02
1.20886*01
2.45446*00
3.09376*00
8.6292E-01
4.5613E»00

~ MOLE F R A C T I O N S ~*

4.0201E-01
1.4772E-C1
4.01786-01
1.20496-07 .
1.51SOE-06
2.2359E-06
4.82616-02
2.25176-04
1.87626-16

, US1 = 4.00E»04
.XHE = .15

1.8939E>04
6.09736*01
9.3530E»01
4.3746E»02
1.3495E*01
2.5533E»00
3.3210E»00
8.99436-01
4.b851c*00

4.4293E-01
7.0034E-02
4.41866-01
2.4210E-08
7.6725E-07
1.25226-06
4.4098E-02
1.0699E-03
4.0046E-14

M/SEC

STANDING SHOCK REFLECTED SHOCK
1.59896*04
5.a327E«01
8.4286£*01
4.1643E*02
1. 29496*01
2.53026*00
3.2524E»00
8.83896-01
4.8660E>00

~ MOLE FRACT IONS ""

4.31196-01
9.20??E-02
4.30596-01
4.1849E-08
9.52626-07
1.4B84E-06
4.55276-02
5.93026-04
5.05366-15

2.18536*04
6.8097E»01
9.2473E»01
4.89186*02
1.48826*01
2.63596*00
3.4702E*00
9.37156-01
5.1897E»00

4. 66 896-01
2.8111E-02
4.61776-01
2.96176-09
2.6354E-07
4.8036E-07
3.81066-02
5.11926-03
7.67306-12
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TABLE I. -Continued

pj •5 N/ m

PI = 5-.
XH2 - .

•p'
', -• T •
• ' RHO
; H'
'• ,A •: -s
I . •

', 6»«E;

•u •• •

SPEC IES

-F-.
H • . .'
H* ,L

H2
H- - - -

h2»
HE ,
HE*

PI = 5.
XH2 -

.' p
T
RHO

• H ,.'
• ft -

,S .
i. .

U . _ » .•

SPEC IE S

r-
H . .
H +. .

-H2 ' -
h- . .

h2 +
HE
HE*
HE++

OCE+00 N/SO-M
85

MOVING SHOCK
U520UE + 03
4.1473E+01
1.40546+01
2.498BE+02
9.4266E+00
2.3657E+00
2.6092E+00
B^ll^S-Ol
3.14876+01

2.90966-C1
3.60596-01
2.9096E-01
2.5776E-07
6.9770E-07.
H.3766E-07
5.7483E-02
6.5940E-06
1.00986-22

OCE+00' N/Sli-M
85

MOVING SHOCK .
1.6718E+03

- 4.27546*01
1.436BE»01

• 2.7421E*02
S.7S",3E»00
2.4287E»00

• 2.7216E+00
8.24436-01 '
3. 30425 + 01

3.2025E-CI
3.04406-01
.). 20246-01
1.7492E-07
o.465'E-07
7.B959E-07
5.5104E-02
1.12066-05
1.11456-21

,.- ,US1 • 4.20E + 04 M/SEC
XHE = ".15

STANDING SHOCK
. 1.8029E+04

.6.32756+01
8.3886E+C1 '
4.59566+02

> ,1.40506*01
. 2.60456+00
•3.39676+00
9. \843E-OV
5.2816E+00

~ HO I. E FR ACT I ON S

4.5535E-01
4.7154E-02
4.5333E-.01
9.0822E-09
4.4987E-07
7.6168E-07

• 4.21406-02
, 2.0211E-03

2.97646-13

R6FLECTED SHOCK
2.5011E+04
7.7441E+01
9.0160E+01
5.45116+02
1.62006+01
2.71456 + 00

. . 3.58216+00
9.46021-O1
5.8002E»00

4.8354E-01
1.0156E-02
4.6443E-01
2.6627E-10
7.3526E-08
1.5104E-07
2.27666-02
1.9109E-02
1.3850E-09

t US1 = 4.40E+04 M/SEC
'• 'XHE = .15

; .STANDING SHOCK
. • 2.0061E+04 '

• 7.0161E+01
8.14726+01
5.04406*02
\ *52\0^ +0i

, 2.67516 + 00
• • 3.50956+00

9.3951E-01
5.83386+00

MCL E FR AC T I CNS "

4.7286E-01
1.96576-02

. 4.64746-01
1. 18536-09
1.5546E-07
2.91266-07
3.461SE-02
S. 12336-03
3.50146-11

REFLECTED SHOCK
2.8471E+04
9.0250E+01
8.60646+01
6. 068 5E +02
1.8591E+01
2.7901E+00
3. 665 5E +00
1.0443E+00
6.6092E+00

4.95296-01
3. 48766-03
4.6030E-01
1.8058E-11
1.7040E-08
4.0395E-08
5.9332E-03
3.4989E-02
1.5064E-07

PI = 5.
XH2 • .

.p
T
RHO
H
A

S
z
G&HE
U

SPECIES

E-
H
H*

H2 '
H-

H2»
HE
HE* •
HE* +

PI * 5.
XH2 = .

p
T
HHO
H'
A

S
i
GAME .
U

SPEC 1 6 S

E-
H
H*

H2
H-

H2 +
HE
HE +
HE + +

OOE+00 N/S8-N,
85

MOVING SHOCK
1.8295E + 03
4.4093E+01
1.4620E+01
2.9966E+02
1.0183E+01
2.4928E+00
2.8380E+00
B. 2Bt»3E-OV
3.4589E+01

3.4B13E-01 '
2.5090E-01
3.4811E-01
1.12846-07
5.74766-07
7.15166-07
5.2835E-02
1.9168E-05
7.70056-21

OOE+00 N/SQ-N,
85

MOVING SHOCK
1.99386*03
4.55346*01
1.48046*01,
3.26236*02
1.05996*01

' 2.55796+00
2.95776+00.
8.3421E-01
3.61266+01

3.7452E-01
2.0028E-01
3.7449E-C1
6.7815E-08
4.85866-07
6.1740E-07
5.0681E-02
3.3637E-05
5.68166-20

• US1 • V.60E*0* N/SEC
XHE = .15

STANDING SHOCK
2.2103E+04 '
7.80346+01
7.8751E+01
5.5102E+02
1.6327E+01
2.7412E»00
3.59686*00
9.VJ13E— 0V
6.4288E*00

MOLE FRACTIONS

4.8565E-01
8.4368E-03
4.6421E-01
1.57346-10
5.2808E-08
1.0894E-07
2.0269E-02
2.1435E-02
2.I926E-09

US1 = 4.80E+
XHE = .15

STANDING 'SHOCK
2.4044E*04
8.78906*01
7.47116*01

' 5.99076*02
1.82076*01
2.80276*00
3.66186*00
1.03016*00
7.16456*00

MOLE Fft&CT I QMS

4.94786-01
. 3.57506-03

4.60686-01
1.8184E-11
1. 62406-08
3.7469E-08
6.87C7E-03
3.40S3E-02
8.7078E-08

REFLECTED SHOCK
3.24876*04
1.1318E*02
7.77026*01
6.8038E*02
2.1962E*01
2.8635E+00
3. 69426+00

. l.V5J6E»00
7.9951E»00

_•

4.9921E-01
9.8T43E-0*
4.5920E-01
4.81286-13
2.4810E-09
6.7421ET09
6.22616-04
3.9952E-02
2.9602E-05

04 M/SEC

REFLECTED SHOCK
3.6698E+04
1.3901E+02
7.12946+01
7.58896*02
2.3735E*01
2.9239E»00
3.7029E.+00
1.09456+00
9.45416*00

5.0039E-01
4.3357E-04
4.58676-01
2.90066-14
7. 5716 E- 10
1.6937E-09
1. 4320 E- 04
3.9017E-02
1.3495E-03
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TABLE I. -Continued

p • 5 N/ m

PI » 5.
XH2 =

p
T
RHO
H
A
S
t
GAME
U

S P E C I E S

E-
H
H*
n2
H-
H2»
Ht
HE*
HE**

PI = 5.
XH2 = .

P
I

rtHu
H
A
S
I
GAHE
U

SPEC IPS

f-
h
H*
H2
H-
H2»
HE

HE»
h.6**

OOE*00 N/Su-M
85

MOVING SHOCK
2.1644E*03
4.71455*01
1.4937E*01
3.5392E»02
1.1057E*01
2.6237E*00
3.0797E*00
6.4205E-01
3.7650E*Ol

3.9930E-01
1.5275E-01
3.99246-31
3.6785E-06
3.U444E-17
5.0059E-07
4.S643E-J2
6.2119E-05
4.78896-19

JOE*00 N/SO-M
85

MOVING SHOCK
2.3409E»03
4.90456*01
1.49056*01
3 . 8 2 7 2 6 * 0 2
1.1581FO1
2.6896E*00
3.2022E*00
8.5403E-01
3.91565*0:

4.2227E-01
1.0873E-01
4.2215E-01
1.7D39E-OB
2.7656E-07
3.7097E-07
4.671 7E-02
1.25UOE-04
J.2730E-18

, US1 = 5.03E*04
. XHE = .15

H/SEC

STANOING SHOCK REFLECTED SHOCK
2.5677E*04
1.0184E*02
6 .8336E*01
6.4769E«02
2.0631E»01

' 2 . 8 5 7 6 E * C O
- 3 .6895E*00 .

1.1329E*00
8.2231E»00

— MOLE F R A C T I O N S —

4.9858E-01
1.4174E-03
4.5935E-01
1.4394E-12
4.0321E-09
1.057CE-08
1.42(4E-03
3.9226E-02
3.57C5E-06

i US1 = 5.20E»04
XHE * .15

4.05566*04
1.5815E*02
6.87456*01
8. 3280E*02
2.41046*01
2.S7286*00
3.7303E*00
9.8486E-01
1.03996*01

5.0406E-01
2.93506-04
4.5544E-01
6.4862E-15
4.9255E-10
8.17076-10
6.68826-05
3.1668E-02
8.47696-03

M / S 6 C

S T A N O I N G SHOCK R E F L E C T E D SHOCK
2.6990E*0<i
1.1859E»02
6.156te»01
6.9677E*02
2 .2502E*01
2.9073E,tOO
3.69676*00
1.1550E*00
9.48916*00

— MOLE FRfiCTI ON S ~"

4.9955E-01
6.4739E-04
4.59226-01
1.2944E-13
1.1754E-09
3.16056-09
3.4153E-04
4.01416-02
9.3879E-05

4.4040E*04
1.72496*02
6.7714E»01
9.0437E»02
2.50766*01
3.01576*00

' 3.7706E*00
9.6680E-01
1.1032E»01

5.09366-01
2.3597E-04
4.50626-01
2.66636-15
4. 09466-10
5.31846-10
3.38446-05
2.0757E-02
1.8991E-02

PI = 5
XH2 =

P
T
KHO
H
A

S
z
GAME
U

S PE C I E S

E-
H
H* •
n2
H- •
H2*
HE
HE* .
HE** -

.006*00 N/SU-M

.05

MOVING SHOCK
2.52266*03
5.1469E*01
1.47566*0:
4.12616*02
1.22276*01
2.7552E*00
3.3215E*00
8.74466-01

. 4.06326*01

4.43026-01
6.90936-02
4.42726-01
6.07606-09
1.70946-07
2.3835E-07
4.4860E-02
3.0032E-04
9.4306E-17

i US1 * 5.40E*04 M/SEC
XHE = .15

STANOING SHOCK
2.81016*04
1.3530E«02
5.61216*01
7.47146*02
2.3502E»01
2.9515E»00
3. 702CE*00
1. 1025E»00
1.0665E»01 •

~ HO L E F R AC T I ON S

5.0C27E-01
3.7491E-04
4. 58846-01
2.42216-1*
5.34466-10
1.2586E-Q9
1.3550E-04
3.93346-02 •
1.0489E-03

REFLECTED SHOCK
4.71536*0*
1.87366*02

- 6.6073E*Ol
9.7803E*02
2.68006*01
3.05686*00
3.8090E»00
1.00646*00
1.16566*01

5.1431E-01
1. 9275 E- 04
4.4612E-01

.164TE-15

.4560E-10
.5478E-10
.38696-05
.05376-02

2.8829E-02

PI = 5
XH2 =

. p
T
RHO
H

A .(

S
i ',
GAME . ..
U

SPECIES

E-
H
H*
h2
H-
H2* ,
HE
HE*
HE **

.OOE*00 N/SO-M,

.85

MOVING SHOCK
2.70766*03
5.4964E»01
1.43586*01-
4.43566*02
1.3115E»01
2.8205E»00 '
3.43106*00
9.12056-01

. .4 .20576*01 . '

4.6081E-01
3.5646E-02
4.5983E-01
1.3358E-09
8.0275E-08
1.1844E-07
4.2741E-02
9.7777E-04
4.36776-15

US1 = 5.60E*
XHE = .15

STANDING SHOCK
2.8920E»04

. 1.4959E*02~
• 5 .2152E»C1

7.9937^*02
2.34466*01
2.99336*00
3.7180E»00
9.87S3E-01
1.15666*01

MO LE F R A C T I ON S

5.0242E-01
2.74296-0*
4.56S6E-01
1.566CE-1*
3.7868E-10
7.8105E-10
8.41976-05
3.5053E-02
5.2064E-03

04 H/SEC

REFLECTED SHOCK
4.96626*04
2.0776E*02
6.23186*01
1.05846*03
2.'9*91E*01
3.1008E»00

' • 3.83586*00
1.09146*00
1.25626*01

5.1770E-01
1.4719E-0*
*.*305E-01
3.98446-16
2.6460E-10
2.0758E-10
3.5587E-06
3.5461E-03
3.5556E-02
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TABLE I. -Continued

5 N/ m

PI = 5.
XH2 - -.

P .
•T ,
RHO
H
A •
S •
z
GAME
U

SPEC 1 E S

F-
h
H*
H2
HT
h2*
HE
HE »
HE»»

006*00 N/SO-M
85

HO VI Mo SHOCK
2.8944E*03,
5.9947E*01
1.37436*01
4.7551E*02
1.40d7E*01
2.880BE»00.
3.5133E*00.
9.4226E-01 .
4.3409E»01

4.7342E-01
1.4653E-02
4.6923E-01
1.T273E-10 .
2.7654E-08
4.4072E-08
3. 84986-02
4.1970E-03
S. 10916-13'

t US1 - 5.60E»04
XHE " .15

M/SEC

STANDING SHOCK REFLECTED SHOCK
2.94686*04
1.60356*02
4. 91416.01

. 8.5361E>02
2.40646.C1
3.03466*00
3.74916*00
9.66576-01
1.21216*01

• MOLE FRACT IONS ~™

5.06566-01
2.11016-04
4.5322E-01
4.1329E-15
2.65266-10
4.5U3E-10
4.4041E-05
2.6584E-02
1.3360E-02

5.14306*04
2.3454E»C2
5.70156*01
1.1452E*03
3.2204E*01
3.1452E*00
I. 846 OE »00
1.1497E»00
1.37386*01

5.18986-01
1.0636E-04
».*191E-01
1.1359E-16
1.83726-10
1.1004E-10
6.7157E-07
9. 2539 E- 04
3.80756-02

PI = 5.00E*00 N/SO-M.
XH2 = . 8.5

USl * t.COE«04 M/SEC
XH6 = .1?

P
T
RHO '
H • . :*
A ' '
'S ' -
Z
GAM'E' •
u.

SPEC IF S.

* • •
42_

2* ;
P
t*
F»*

MOVING SHUCK ' '
3.0U66F»03
6.55636*01
1.31616*01
5.0856E»C2
1.4733E*01
2.9383E»OC '
3 .5773E»OJ : '
9.2555E-01 • '
4.4750E»0!. '

4.D285E-01
0.1149E-03 .
4.691JE-31
2.2S64E-11
9.4603E-09 -•
1.6241E-08
2.8U5E-02
1.37466-Oi'

. 3.8a5b6-ll

STANDING S»-OCK R6FL6CTED SHOCK
. 2.99686.04

l.7105E«02
4.6340E*Ol

.9.09326*02
2.50056*01
3.'07476*00

•'. 3.7816E»00
9.6700E-01 -
1.26896.01 '

HOLE F R A C T IONS — — —

5'. 10796-01
1,.6572E-04
4.49J8E-01 -
1-.0235E-15 .

• 1.977CE-10
2.63486-10 '

' 2.0975E-05
1.7876E-02
2. 17686-02

5.32626*04
2.64926*02
5.22386*01
1.23836*03
3.447TE*01
3.18626*00
3.94876*00
1. 16586*00
1.50946*01

5. 19326-01
7.7762E-05
4.41636-01
3.48056-1'
1.26286-10
6.05656-11
1.3833F-07
2.63006-04
3.8711E-02

PI- « 5
XH2 • • .

P
T

.RHO

•H- •
4
S
2
GAME
U

SPECIES

E-
H-
H»

H2
H-
H2»
HE
HE*"

H'E»»

PI = 5
XM2 .-. .

P .
T • ;

.KHO -
•M . ' •
A

S
I
GAME
U

SPEC IE S

E- , '
h
H* '
H2
H-
H2*
H6
HE*
hF » »

.OOE*00 N/SO-M,

.85

MOVING SHOCK
3.28566*03
7.12686*01
1.2681E*01
5.4272E»02

. 1.56S8E»01
2.99266*00

'3.63546*00
9.4630E-01
4.60986*01

— ~

.4.91116-01
2.8798E-03
4.6475E-01
3.9215E-12
3.6799E-09
6.7585E-09
1.46956-02
2. 63666-02
1.10656-09

.JOE»00 N/SO-M,

.85

MOVING SHOCK
.3.4843E*03
7.80326*01
1.2017E*01
5.77«2E»02'

• 1.73686*01 .
3.04365*00
3.6783E*00*
1.04046*00
4.73606*01

4.9701E-01
. 1.2390E-03

4.6097E-01
. 5.1271E-13

1.207BE-09
2.4469E-09

' 4.7413E-03
3.6042E-0?
J.079HE-C8

US1 « 6.206*04
XHE » .15

N/SEC

STANDING SHOCK • REFLECTED SHOCK
3.0589E»04
1.82746.02
4.3911E«01
9.6672E*02
2.6464E*01
3.11266*00
3.81196*00
1.0054E*00
1.3292E.OI

MOLE FRACTIONS —

5.1467E-01
'1.3547E-04
4.4584E-01
4.34266-16
1.5978E-10
1.74T8E-10
9.1884E-06
9.8499E-03
2.94926-02 -

USl = 6.406*04
XHE = .15

5.53146*04
2.98036*02
4.82156*01
1.33466*03
3.66286*01
3.22456*00
3.84946*00
1.16946*00
1.64186*01

_-

5.19416-01
5.82026-05
4.41576-01
1.19986-17
8.75546-11
3.543TE-11
3. 37816-08
8.84496-05
3.88786-02

M/S6C

STANDING ShOCK REFL6CT60 SHOCK
3.04906*04
1.96166*02

. 4.05576*01
1.02316*03
2.83596*01
3.14996*00
3.83256*00
1.06986*00
1.40316*01 •

5.1729E-01
1.078JE-04

. 4.4347E-01
1.8049E-16
1.2274E-10
1. 10876-10
3.2773E-C6

• 4.4485E-03
3.46S7E-C2

5.61576*04
3.30366*02
4.41556*01
1.42976*03
3.85806*01
3.26056*00
3.84976*00
1.17036*00
1.76476*01

5.1944E-01
4.46066-05
4.4155E-01
4.6966E-18
6.0666E-11
2.1904E-U
1.0314F-08
3.7206E-05
3.8927E-02

22



-TABLE I. -Continued

5 N/ m

PI .- ,5.006*00 N/.SU-M
XH2 '='•• ;

", 'p
; T •
" RHO.J
. H ". .

-. *: .-.; . •

I ' ~ "

'-.' GAMt" " -

• ' " • ' • ' - ;
,S.P E C IE S

IT. . . _

- H*a ^ ' .

H2- -. •
H-'. .: "

HE*
IKE* /,•
• '• • • •- '' •

PI «.- 5.
XH2 = .

'., 'p. -.' „ z
'. , J . ? <

RHO*
/. . H- • ,
. - .A .;..;
- S.-. . i'
- i^'- v j-
" GAME • '
-..U •!'..';'.

SPEC IE S

E-.. . ,
H ....
Ht

H2 .- ;

M-
H2* ' •
HE • •
HE*
HE**

85 . . _ - ,. ;

MOVlNG-.SHOCK-
3.6776E*,03' .
8.«729E*0'.-r,

' 1.1093E,*01 ,.,
fc. 1 369E*"02 i
1. 9427E*Ol,
3 .09046*00 ^
3.694'aE^OO". '
1. l384'E.*op' '•'•;
4.84736,0,,^

4 < 99296-0.1

4,596<.E-.)1
4 , 40,9.76-1 4. ,
3.073.4E'-:io'
7, 1 7 186'- 10 .
•),4303E-0.4
3,9654E.-02
1,12846-06

C06»00- N/SO-M
85 - |. ,

MU^INC SHOCK
3.8709E.*03'- -
1.02186*02-;
1.02426*01. ,
6. 50446*02
2.09476*01-
3.1310c»00 ,
3.69856*00. ;
1.16116*00- •
4.95206*0'.

4.9980E-01'
2.09926-04.
4.59436-01.
4.67316-15
8.91676-11
2.33736-10.
2.13516-04
4.03176-02 r
2.62366-05

i . US1 '. 6.60E»04 : -M/S6C
,~, XHE = .15

-SI,ANOING.- ;SHCCK •
2.940'lE«04

2.1170E*02
, 3.6138E«Cl

1.07696*03 ;
- 3.0270"E»C1,. •

' • 3.18866*00 :
. . 3.84306*06 ,
' • 1.12626*00 •
'"; 1.487d6.»'ol.;,

5.186CE-01.
B.2318E-0.5.
4.4228E-01

t 6.6580E-.17.
8.68C76-V.I,
6. 49556-,! I
9. 8 00 BE -.07
1.74406-03

i 3.72B7E-OZ1

•.R6FL6CTEO SHOCK
5.51306*04
3.6089E»02

,i 3.96816*01
i 1.52046*03
1 4.03276*01

3.29606*00
3.84986*00
1.1706E»00
1.87426*01

5.19466-01
3.4511E-05
4.41556-01
1 . 9 7 39 6- 1 8
4.12586-11
1.38306-11
3.70056-09
1.85726-05

• 3.89456-02

,-. US,1,= .6.806*04 iM/SEC •,
-.. XHE •= .15

STANDING. SHOCK..
, 2.82006*04,,

2.29116*02 -,.
s 3.19946*01
: 1.12966*03.,.

. - 3.18996*01 ,
• 3.22606*00: .-

. • 3.84726*00
i 1.1544E»00 ,
. 1 .5827E*01--

HOLE -FRACTIONS

5.1913E-01
6.24486-05
4.41826-01
2.41996-17

- 6.01396-11
3.77636-11
2.84866-07
6.68106-04
3.83216-02

:•..

R6FLEC7EO SHOCK
5.3959E*04

. : 3.9244E*02
3.5714E*01

.61186*03

.20556*01
',- .33036*00

.8499E»00

.1706E*00

.98456*01

5.19466-01
2.70066-05
4. 41556-01
8.79006-19
2.82116-11
8.98146-12
1.4501E-09
1.0232E-05
3.89526-02

PI =,'5.0CS*00 «/SU-M,
XH2 "= .85 '.M. - V

US1 =: 7.00E*04 M / S E C .
XHE = .15 . • . :-

1 ' ^f.

- • -T^ . / 1
ftHQ " ,.
'H, •„ > •

: A •. . ;
,.,.. 'S.

• ' t - - f
'. GAME' . .
: - ̂ J •. ; „ •

S P ^ C I F S

- E.-.- , . .

- h.*: '
H2~
H-' . , •
h2'*, i
HE' •

.HE;*. ..
, HE>**

MOVING SHUCK
4.0712E*03. ,
1.151,56,*02 .
9. 5i> 366*00
6.8826E»,02
2.201-3E».01.-
3.16766».00 ,
3.70066*00
1.13716*00
5.0595E*01

5.000BE-01
1.13346-04
4.5927E-01
7.1600E-16
3.3:8806-11
9.17866-11
6. 68876-05
4.01-276.-02
3.40106-04

, STANDING -SHOCK
2.73176*04, .
2.467.36*02- '.

. 2.8768E»Ol ,
f. i 1.18386*03
.- .: 3 .3254E*01:
,; 3.25886*00.
'. . 3 . 8487E»CO
...'- 1.! 64:5E»00/
;.. 1.6814E«01 >.

-— MOLc 'fR ACT I ON S

5.1932E-01
4.8817E-05
4.4.166E-01
9.87616-18
4.3150E-.11 .
2.34.14E-11 .

-• 9.4.733E-08
2.8485E-04.
} . 86-8SE.-02-

REFLECTED SHOCK
. 5.3297E»04

4.24646*02
3.26016*01
1.70646*03
4.37476*01
3.36136*00
3.8499E»00
1.17076*00
2.09396*01

5.19476-01
: 2.1647E-05

4.4155E-01
4.2917E-19
1.9931E-11
6.14006-12
6.3217E-10
6.2263E-06
3.895*6-02

23



TABLE I. -Continued

p. • 10 N/ m

.PI =.l
XH2 --

•". -P '
' T

RHO "
M : '

- .A,. • ',
s - •' •
i
GAME'
U

SPEC IES

E- '
H '
H» '
H.2
'K-''
H2» -
HE
HE*'
HE»»

PI • I
XH2 *

:' 'P '.'
T

'RHO:
' H

' A
. " S ' ' ' "

2 "
GAME
U

SPEC IES

E- '
H
H* "
H2
H- ' ' " '
H2*
HE
«*
HE**

.006*01 N/SQ^-M.

.85

MOVING SHOCK' •
1.2097E»01. .
3.0557E*00
3.9585E*00 '
3.12**E*00 -
1.7*11E*00 '
1.0505E»00
1.0000E»00 '
9.9208ErOl ;
2.*141E*00

3.4529E-60
5.7822E-O9
6.2027E-20
8.5000E-01
9.9162E-69
7.3940E-21
1.5000E-01
5.0980E-72
a.

.006*01 N/SU-M,

.85

MOVING SHOCK
1.90566*01
*.22306»0'J
*.5130E»00.'
4.371«E»00--
2.0312E»00 .
1.0772E»00
1.0033E»00. .
<>.7&97e-0l
3.1«24E»00

9.508*E-3Z •
1.157CE-05.
6.7399E-20 .
ti.*999E-Ol
8.9509E-38 •
2.0218E-21
1.5000E-01
7.3a37E-57
0.

- US1 • «.COE*03 M/SEC . •
XHE • .15 .

STANDING SHOCK
2.5397E*01 .
3.8279E»00
6.63S5E*00

. 3.9«36E«00
1.9395E*00
1.05216*00

' 1.00006*00
',9.8269E-01
'" l.*366E»00'

MO LE FRACTI ON S

5.2084E-38
9.817*E-07
6.5877E-20
3.50C06-01
1.8838E-**
3.5*4«E-:21
l.SOOCE-01
4.6155E-60
0.

REFLECTED SHOCK
6.22596*01
5.«31E*00
I.1*75E*01
5.T303EOO
2.2656E»00
1.0670E»00
1.000*6*00
9.4610E-01
1.27306*00

3.219*E-22
8.*650E-0*
6.8280E-20
8.«922E-01
3.4613E-27
l.*337E-21
l.*99*E-01
6.563*E-51
0.

US1 = 5.00E*03 M/SEC ,
XHE • .15

STANDING SHOCK
5.0860E«01
5.6253E*00
9.030«E«00
5.98S8E*00
2.29116*00
1.0810E»00
1.000S6»00
9.3229E-01
1.56716»00

• MQL£ FRACTIONS

2.9985E-20
1.7544E-03
9.7753E-20

•8.*838E-01
3.775CE-25

.1.5933E-21
1.49876-01
2.0356E-49
0.

REFLECTED SHOCK
1.08886*02
6.9950E»00
1.53586*01
8.30736*00
2.4325E»00
1.09806*00
1.0138E»00
8.3*52E-Ol
1.30666*00

7.0288E-17
2.7317E-02
6.7331E-17

. 8.2*73E-01
3.0550E-20
2.9946E-18
l.*795E-01
3.7365E-39
0.

. PI • 1
XH2 * •

P
T
RHO . .

"H .
A
S
I
GAME
U

SPECIES

E-
H
M»
H2
H-
H2» .
HE . •
HE*
HE**

PI « 1.
XH2 s .

P
T
HHO .
H.
A
S
z
GAME
U

c per t c c3rcu 1 1 J

E-' - . •
H
H* •
H2 ' .
h- • •
H2«
HE . .
hf»
HE**

.006*01 N/SQ-H

.85

MOVING SHOCK
2.7722E»01

, 5.5«.8tE*00
• *. 99106*00

5.9012E*00
2.2T27E»00
1.1031E*00
1.00096*00
9.3007E-01
3.8753E*00

8.53676-21
1.6593E-O3
7.6903E-20
8. <. 8286-01
6.50*26-26
9.9110E-22
l.*9866-01
2.*9386-50
0.

OOE*01 N/SQ-H,
85

MOVING SHOCK
3.85586*01
6.63556*00 •
5.7*496*00
7.7388E*00
2.36976*00
1.1288E*00
1.01136*00
8.367*6-01
•V. 66886* 00

1.2*92E-16
2.2339E-02

• 1.2391E-16
d. 29346-01
3.8179E-21
1.08*36-18
l.*332E-01
7.7*736-*3

.9.

i US1 • 6.00E*
XHE > .15

STANDING SHOCK
9.30966*01
7.1091E»00
1.28616*01
8.679CE»00
2.**1*E*00
1.1113E»00
1.0182E*00
8.2341E-01 '
1.5012E»00

- MOLE FRACTIONS

l.*139E-15
'3.5T*9E-02
1.3960E-15
8.1693E-011 '
1.0018E-19
1.6013E-17
1.4732E-01
2.53ME-*0
o.

US1 ' 7.00E*fl
XHE * .IS

STANDING SHOCK
1.63936*02
8.01906*00
1.9309E»01
1.20656»01.
2.6021E*00 *
1.1*56E*00
1.05896*00

• 7.9745E-01
1.38566*00

MOLE FR ACT IONS '

1.2752E-13
1. 11266-01
1.26056-13
7.*7C8E-Ol
2.0766E-17
l.*579E-15
l.*166E-01
3.2155E-3S
0.

03 M/SEC

REFLECTED SHOCK
1.6900E»02
7.88816*00
2.0**7E»Ol
1.1287E»01
2.5730£»00
1.13171*00
1.0*796*00
8.009ZE-01
1.2555E»00

_

T.2T37E-1*
9.1384E-02
7.1908E-14
7.65*7E-Ol
1.2190E-17
8.*15*E-16
1.4315E-01
1.2*91E-36
0. . .

13 M/SEC

REFLECTED SHOCK
2.6312E»02
8.5889£*00

' ' 2.790*E*Ol.
l.*9*6E»01
2.73*56*00

" , 1.17036*00
1.0977E»00'
7'.9308E-01
1.21226*00

l.*158E-12
1.7801E-01

. l.*00*E-12 .
6.853»E-01
*. 395* 6-16
1.5891E-1*
1.36656-01
1.6662E-33
0.



. . TABLE.I. -Continued

PL = 1.

-"(";

P ' _-,...
f, j'-' •- ' E '

"Vh'cf " '' "
" \-\ ̂  \ '"""."*

A "' * V" '
~-'S ' ','*. ;'^ '
l" ",- "' ;

'GAME' ;'"" **"

V'* •;;./•'•'".

SPE C I E S

E- -
H. v ... •
H* "' ''

H2".v '•;'
hf "'• i ',.'*;•;
H2*"-' ' '*"'
HE ': -'"'"
HE*T' ' *
HE**'' .-' ''

PI = 1.
XH2 =

P
• j. , • . .. .

RHO' ';'• • ' " • .
H ;'" '"" !;

A- ' '•• '!'.
S ''; * '. '.

i ';' . ."";
GAME .v ' c.
U -•*. '• '"

•. - '- -Ji-

SPEC I E S

t- ' ~"
H
H* ' '•''." .
H2
H-

H2*
HE ' '
HE* ''• '
HE** '' :

006*01 N/Su-Mt

?'; '."Sir. i j

MOVING SHOCK
< ,5. lfc81E,*01 -.
'''7;Si'556»00;>,
' 6.a255S.*00::.'a •
-9. 8813E*Op - ? .
'2. *651 E*OJ~ •-.
1. 15656*00 :,.,

'1.0352E*00 . .
U.02*9E-01, •.?]

'3.51266*00,; i

, 6l797oir.32.. ,
u.52*7E-i5".,-,

; 7.07136-01.'
' 3. 50396'r 1 9-'E-

5.*0106rr I 7^
J l.**SOE-bi '
' 2l349lE,n3'S"<

.'. '• C'-iv'v

OOE*Ol N/SU-Mi

%*w.. '.-t.. -*.:-,-

MOVING SHOCK
6.67855*01 ,.-,
T.8'i'b7E*oq,, "
B'.0083E *00 . •

' 1 • 2308E*01^i ,
.' 2. 5693 L* 00' ,

1.1 873E*OO ^. -
1.0o786»00.',:''

' 7. 91*76-011. . ..
.6. 360*6*00. ^:

l.2705Er01
-a.9966E-14 '.
7.32*8E-01

' d.*532E-18
6.8330E-1'6 -

.1.4047E-01'.'.'.
2.7735E-36"

' 0. *

USl = 8.006*03 M/SEC
.l_-.XHE =? ..1-5'.

STANDING SHOCK
,'.--2.7560E«02.

"i '8.7«02E»QO »
f .'-2.B28*E*C1 .-

1.6108E*01 .
.••. 2.7788E»00;.-.»:

• , , .1.1856E*00 -
. .. .1. 1150E»00 •• .
: -. 7',923 lE-.Oli "...

',, '^'3323E*^r;,;
MO L E F R A C T I CN S

., , z!o632E-01'.
T 2.3310E-12.

6.5915E-01,
U".-7.67C5E-16
.,'. -.2.6972E-1*
"•> -1.3*536-01".
"...._'. 1.6945E-32

' * ' . . "

.'•'• ' . ' • ' . '. .',

REFLECTED SHOCK
-- ••*.IIOOE»02
- -,;9. 230*6*00

•-.. v.3. 83186*01
,-, ,. l.9363E»01

'" ) ' • . 2.91576*00
'V >1. 21*66 *CO
•; «... .1.16196*00
.v. ..,7."i268e-0l

.!'-v '1.195*6*00

1.29716-11
•-• • • 2.7872E-01

1.2830E-11
5.92186-01

;....: 6.*62*E-1'5
'-.,•; l.*66*E-13

.-,.. . 1.2910E-01-
.... 2.8903E-31
-;.(-.. ' 0.

USl = S.COE+03 H/SEC
^HE = ..15 •, ,-

STANDING SHOCK
.• *.3337E*02 • -'.

.'• " 9.'3737E*00 -v "i
,, 3 ^90856*01 .- •-

;.2.07*1E*01 . :
. . , 2..9655E*00
.. .; 1.2312E»00

'..'.i..l832E*00 .•
.:.. ;..7.9293E-01 .. .
.: , i.30*9E»00. .

MOLE FRACTIONS

i'i'9b33E-ll
J.0955E-01-

..' "' t'.8820Erll <
5.6367E-^01 -

,', 1. 0006E-1* -
2.2280E-rl3 .,

"' '1.2678E-01
, l'.B68eE-30 -

•i P.-

•^".''h'f • ' '•

REFLECTED SHOCK
.'- : 6.1*6<iE»02

' ' :.:.9.83*3E*00
5.0*896*01

• • • . . - - 2i**226»01
:..', 5-.-3.1114E*00

,. 1.26* IE* 00
1. 23aO?*00

••> ", 7.9517E-01'
-Jiw •. 1.1955E*«0

7.677*6-11
:. _-, >3.8**T£-01

7. 5962 E- 11
..-'•- *. 9*366-01

5.52876-1*
- • 8.68136-13

1.21166-01
.1.68266-29

. .». 0.

PI = l.OCE*01 .N/SU-M,
XH2 =" .85 - ' • ' . "

USl ,.=.a.OOE*0«-H/SEC
:,' XHE '= .15 .•-'; .

..H-.'. '

S P E C | E _ S

;|pr:.;
SH|!.''';;'' '.

;-«kV"Hl,v,-.-- HE* .
HE»» ''..

MOVING. SHOCK ;STANDING-SHOCK REFLECTED SHOCK
8.36886*01 ". .
8.2201E'»pO • -
9. 19*5E*00,f
1.5013E»Ol
2.67706*00..,'^

; 1.22136.*OOs -- '
i.io7re;*oo'." „"
7.87**'Er01 ', .
7.1952E*00';." '.

6.228.7E;Tl3
1 .935 lEr-OL -'
6.186'5E-i3f •'
6.71006-01"'
8.6677E-ri,7 ..'"
*.30~616-15 ""
1.35*96-01
6.91576-35 '
0. ' ""

6.3856E«OZ .
' t 9.962*E«00

. 5.0829'E"*'01-1-,.-. '•
V 2.59106*01. . ,i
' . 3.1625E*00 -, .
"~, 1.28176*00.
"' 1.261*E*00 ."" ":

..'. 7.9587EVoi^ . i; ^ ',

, - Z ' . , . ' :••-•• -

1.0*176-10 r

*. 1*356-01, ., ;
1.03056-10. ,
*.6673Er01

". 7.8*966-1* ".,
] 1.1981ET12,',
', 1.18'S26-01'-V ,

4. 183'9ET29 '.

•! °-

8.7605E*02
1.0*2*6*01
6.3*356*01
3.009*E*01
3.3227E*00
1.3186E*00
1.32*86*00
7.99416-01
1.2179E.»00

3.5291E.-10
4.90366-01
3.4937E-10
3.9641E-01
3.3791.6-13
3.8755E-12
1.1322E-01
5.9249E-28
0. .„ . .

PI
XH2

1.006*01 N/SJ-M,. USl = 1.106*0* M/SEC.
'.85 ' • ' ' . ' • ' . .'".XHE' = ;15 ' _,' .,

'• '-p'- '.'
• ;'t '? . % - v

:. RHO'\ '' :*
- " H " '
' - •A '•"'•' :'-''
f ' £'•' :" " ''

L 1 '"'•'•'^i'.
:

;l'u .''••;',"

SPEC I E S

E-

H*'" • '
'H2'".-
• H-

'H2* :

' HE • v •'
HE"*

•HE%**

MOVING SHOCK
'1.02*iE*02
8.5766E*00.:,
1.0361E*Ol
1 . 7999E*Ol *.J
2.7883E*'OO t ;
1.25336*00-

1 1.152*6*00
7.8659E-01".
8.022*E»Op;

2.62556-12
2.6451E-01
2.6086E-12'
6.05336-01
4.7287E-16
1.7420E-1*
1.301 66-01
1. 884-26- 33
0.

. STANDING SHOCK
'" '• ̂ B.'9521E*02 "
••" ";.i.o5*oe*b'i.,,;;_'

:''- '.,3.162*E»01 '."
"' ' .3.37386*00 '
" i.33t*E*bo: .,
•". '1.3*92E»66 ..

. 8.00*1E-<J1 ;".
. ' l.3225E»qp. ,

•— HUL E FRACT I ONS

, *.7*26E-10
5.1761E-01 ...
4.69676-10
3.71226-01 .'"

. 4.6302E-13
5.0448E-12
1.1118E-01
8.843EE-28
0. ' "

REFLECTED SHOCK
', : 1.2002E.«03
. " 1.10306*01
' " 7.6531E.*01

3.6387E*01
' 3.55416*00

'".' . 1.3775E*00
•""'" l.4219E*00
; ' . 8.0544E-i01
V 1.2552E*00

1.4190E-.09
5.9346ErOl-

' 1.4062E-09
'" 3.0105E-01

1. 68026-12
1.453*Erll

: 1.0549E-01
1.7223E-26
0 .

•'25



TABLE I. -Continued

PI * 1
XH2 -

P
T
RHO
H

A

s
i
GAMF
U

SPEC 1 E S

+
2
-
2.

HE
HE.
HE .*

PI = 1
XH2 =

P
I
KH'J
H

A

S
i
GAME
u

SPCC IE S

E- '
h
H.
H£

1

H2.

HE
HE.
Hf *.

.OOE»01 N/SU-M

.85

MOVING SHOCK
1.2294E*02
8.903JE»00
1.147dE*01
2.1265E*OL
2.903dE*00
1.29<J.!E*00
1.2C32E»00
7.8714E-01
U.842IE.OJ

d. 33466-12 '
J.3771E-01
8.2819E-12
5.3761E-01
1 .831*6-15
5.4bloE-l4
1.2467E-31
L.37i i2E-33
0.

;OOE»01 N/Sil-M
.d5 ;

MOVING SHOCK
'1.4523E.J2
9.2178E.OO
1.2511E*01
2.4812t»dl
3.0250E.OO
1.3*0/6*00
1.2591E.OO
7.8845E- 31
S.f> i42E»3d

2.54l<iE-: i
4.H63E-0:
2. 5272?.- 11
•..69?4C-01
tt.6'«51E-15
1 .t>2Sbf- l 3
1.1-J1 iE-Jl
3.H3d:-il
J.

, US1 = 1.20E»CK M/SEC
XHE = .15

STANDING SHOCK
1.2042E«03
1.1132E.01
7.<.819E»01
3. 7878E*C1
3.6034E*00
l. sq^yE.oo
l.**5SE»00
8.0673E-01
l.3588E»00

. 1.8181E-09
6.1671E-01
1.80J5E-09
2.795«E-01
2.1'illE-12
1.77346-11
1.J375E-31
2.9559E-26
0.

REFLECTED SHOCK
l.5897E»03
1.1689E»01
8.8968E.01
4.3318E»Ol
3.81*5E»00
1.4*01E*00
1.5286E*CO
8.1*32E-01
1.3094E.OO

5.5469E-09
6.9161E-01
5.50<i6E-09
2.1026E-01
7.5365E-12
4.9829E-11
9.8129E-02
'5.3458E-25
V.3552E-90

, US1 = 1.30E«0« .M/SEC ' ; -. ".
• XHE = .15

STANOING SHOCK
1.5622E.03
1 .1777£»01
8.5568E.01
'..<.56UE'01
3 .8597E.OO
!.<.5tCE»00
1.5501E.OO
i. 16C3E-01
1.<.138E»00 •

— MJLE ^ K i C T I UN S

6 . 7 5 5 4 E - C S
7.J981C.-01
b. 7072E-09
1.93«3F-C1
d.92i6E-12
5.7155F-11
9.67t«E-02
0 .0043F-25 '
7 .0477E-91

REFLECTED SHOCK
2.<H38E»03
t.2*90E»01
9.9582E»Oi
5.0923E.01

. «.1275E»00
1.5059E»00.
1.6<.33E»00
8.303-iE-Ol
1.3871E.OO

2.4306E-08
7.8294E-01
2.4168F-C8
1.2578E-01
3.450BE-11
1.7274E-10
9. 1279E-02
2.2404E-23

. 1.0470f-8'.

PI = 1
XH2 =

P

T
RHO
H
A
S
t
GAME
U

SPEC IE S

E-
H
H.
H2
n—
H2»
HE
HE*

,hE»» •

.• ",••• ' VI, '= 1
. ... r • '-'<h j, -• '
; • •*. / '!

•p.
• T • .'
•KHU
. H ' , .
.A

S
* z

G A M E ,
U

SPEC I E .S

F-

»
2
-
if *
E

HEi
HE«.

.OOE»01 N/SQ-M
.85

MOVING SHOCK
1.6931E«02
9.5203E»00
1.3<.72E»01
2.8641E»01
3.1521E»00
1.3857E*00
1.3202E*00
7.905<>E-01
l.0461E*01

6.4413E-11
' <i.8500E-Ol

0.4062E-H-
4.0138E-01

.1.92alE-l«
3.6998E-13
1.1363E-01
2.0«*2E-30

. ).

.'OOF+01 N/SO-M

.85

MOVING SHOCK
1.951<.E«-02

• 9 .8255E*00
l.<i330E»0:
3.'2751E»01
3.2D6dE«00
l'.4331E»00
T. 38oOE«00
7.'9329E-0!
1. 1262E»01

1.5066E-1C
J.569dE-01
1 .5787? - !C
3.34SOE-01
i.2d«3£-l<.
H.410JE-13
1. JS23E-J1
1.8005E-29
J.

i US1 < 1.40E»0« M/SEC
XHE = .15

STANOING SHOCK
1.96826*03
1.2562E«01
9.<.393E«01
5. 1969E»Ol
4.1666E»00
1.5191E»00
1.6599E»00
8.32S8E-01
l.*9S3E*00 .

~ MOLE FRACT IONS

2.7883E-08
7.9513E-01
2. 77256-08
1.1451E-01
3.7863E-11
1.8640E-10
9.03656-02
2.670JE-23
5.1984E-85

REFLECTED SHOCK
'2.57246*03
1.372*6*01
1.06*16*02
5.93596*01
4.5936C»00
1.5741E.OO
1.7613E.OO
8.7299E-01

• ..1.5161E.OO

1.59376-07
B. 64486-01
1.58836-07

'5.0359E-02
'2.07*26-10

. 7.51006-10
8.5164E-02

. 5.36*5E-22
5.9197E-75

t US1 = 1.50E»04 M/SEC
XHE =' .15

STANDING SHOCK REFL6CT60 SHOCK
2.4077E»03 3.22116*03
1.3752E»01
9.9030E»01
5 .97736*01
4.619CE.OO
1.5826E*00
1. 7679E*00
8. 7754E-01 '
1.6317E»00 v

MOLE F " 4 C T IONS

1.7985E-07
d.6870E-01
1 .79306-C7
i.6452E-02
2.1345E-10
J.6019E-10
0.4847E-02
2.6875E-21
1 .17516-77

1.77156*01
9.86116*01
6. S709E*01
6.0259E>00
1.6458E*00
1.8439E»00
1.1H6E.OO
1.9089F.OO

1.57536-05
9.15306-01
1.57455-05
3. 31946-03
8.7268E-09
1.60436-08
8.I349E-02
2.1259E-16
2.4493E-60

26



TABLE I. -Continued

10 N/ m

PI - 1.
XH2 =

P

T
RHO
H
A
S
I
GAME
U

S P E C I E S

E-
H
H*
H2
H-

H2*
HE
HE*
ME**

PI = 1.
XH2 »

P
T
RHO
H
A
S
i
GAME
U

SPECIES

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

JOE*Oi N/SL'-M.
85

MUV ING SHUCK
2. ?t 71 E*37

1.31416*01
I. 507UE»01
3.7143E*01
3.43086*00
1.482t>E*00
1.4564E»00
7.9091E-OI
l .205BE*Ol

3.b266F.-10
6.26BOE-01
}.b197F-lC
2.7021E-01
I.3749E-13
1. 8241 L' -12
1.0299E-01
1.1817E-26

"

OC£*01 H/SU-li
85

MOVING SHOCK

1.047ttE*Ol
1.570BF*01

3.5864E*00
1.5340E*00
1.5312E*00
8.3173E-01
1.2b48E*0;

3.6975E-10
6.9375E-01
J.6631E-10
2i0828E-91
3.3293E-13
3.7741E-12
9.7969E-02
6.0051E-28
0.

USt = 1.60E*04 M/SEC
XHE = .15

S T A N D I N G SHUCK
2 . 8 3 4 9 6 * 0 ?
1.6645E»01
9.2588E*01
S.7941E»01
5.728tE*00

-1.6418E«00
1.8395E*00
1.0718E*00
1.9651E+OC

MULE F R A C T I C N S

5.9B20E-06
9.I272E-S1
5.S776F.-06
5. 7246E-03
3 .7736E-C9
7.9150E-09
8.1545E-02
1.7673E-17
1.1076E-63

R E F L E C T E D SHOCK
4.0301E»03
2.6046E*01
B.3430E*01
8.2703E*Ol
7.1278E*00
1.7069E*00
l.B546E*00
1.0518E»00
2.6526E*00

2.6299E-03
9.1372E-01
2.&29BE-03
1.3809E-04
4.1064E-07
4.78056-07
8.03796-02
7.6591E-11
1.1435E-39

US1 = 1.70E»C4 M/SEC
XHE = .15

STANDING SHOCK
3.2041£»03
2.2069E*01
7.8480E*01
7.62S7E*01
6.B063E*30
1.6893E*00
l.B50CE«00
1.1347E«00
2.573tE»00

• MOLE F R A C T I O N S

3.8952E-04
9.1773E-01
3.8949E-04
4.09S1E-04
8.98586-08
1.18S1E-07
8.1083E-02
5.9879E-13
2.4256E-47

REFLECTED SHOCK
4.8I71E*03
3.1247E«Ol
B.2303E»01
9.4741E*01
7.3433E*00

. 1.7479f*00
l .SBOOEtOO
9. 1796E-01
3.0408E»00

1.59906-02
fl. 88186-01
1.5989E-02
4.60536-05
1.52826-06
1.6980E-06
7.97886-02
7.1344E-09
1.4192E-32

PI = 1
XHJ =

P
T

RhU
H
A

S
z
GAM t
U

SPEC I E S

E-
H
H*

H2
H-

H2*
HE
HE*
HE**

PI = 1,
XH2 =

P
T
RHO
H
A
S
z
GAME
U

S P E C I E S

E-
H
H*

H2
H-
h2*
HE
HE*
HE**

.J0c*01 N/SJ-M

.B5

MOVING SHOCK
2, ^298E *02
1.0b63E*Ol
1.61B4E*01
4.6770E*Ol
3.7612E»00
1 . 5869E *00
1.6095E*00
8.0911E-01
1.3631E*01

2.2444E-OV
7.573 -JE-0 1
2 • 2371 1-09
1 . 4942E-Q1
<i.6503E-13
B.0968E-12
S.3196E-U2
1.04026-26
0.

,OOE*OI N/SQ-M,
,85

MOVING SHOCK
3.I551E»02
1. 1 343E*01
1.6456E*01
5.2003E»01
3.9703fi*00
1.0408E*00
1.6903E*00
3.2217E-01
1.4404E*01

6.5558E-09
8.1678E-01
6.5398E-09
9.4475E-02
2.42606-12
1.84436-li
8.874 16-02
1.5953E-25
0.

. US1 - 1.80E.04 M/SEC
XHF. = .15

STANDING SHOCK
3* 582 1E*Q3
2.7248E«01
7-D741E«01
8.507BE*Ol
7. 1510E*00
1.72716*00
1.8584E»00
1.0099E*00
3.1272E*00

• MOLE F R AC T I QNS

4.5980E-03
9.1000E-01
4.5979E-03
8.8254E-05
5.4050F-07
6.1681E-07
8.0715E-02
2.7501E-10
9.467SE-38

REflKTEO SHOCK
5. 57746 *03
3.4379E»01
8.4602E»01
1.06356*02
7.58796*00
1.78236»OC
1.917664-00
8.7336E-01
3.2259E»00

3.52886-02
8.51176-01
3.5288E-02
2.7901E-05
2.7076E-06
3.0332E-06
7.8222E-02
5.5628E-08
2. 7209 E- 29

US1 - I.90£*04 «/S£C
XHE = .15

STANDING SHOCK
4.0239E»03
3.0955E«C1
6.9605E«01
9.4616f *01
7.2827E»00
1.7603E*00
1.8816E»00
9. 1601E-01
3.4141E*00

MO LE F R A C T I ON S

1.6893E-02
8.8643E-01
1.6892E-02
6.152JE-05
1.3816E-06
1.5301E-06
7.9717E-02
4.9632E-09
1.3024E-34

REFLECTED SHOCK
6.30046*03
3.66996*01
8.7515E»01
1.18046*02
7.8461E»00
1.81576*00
1.9617E*00
8.5511E-01
3.3321EtOO

5.6980E-02
8.09556-01
5.69806-02
1.99*36-05
3.78196-06
4.1078E-06
7.6463E-02
2.01676-07
3.0328E-Z7
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TABLE I. -Continued

10 N/ rrT

PI = 1.
V xf2

: • '.• • ',".
IP '-••' '• •
"1 " '. "

' ( RHU"
h .

-A ' ' '
•s .
L ' '
GAME
U

" ' .SPECIES'

'1- ' I- "
K~ ',' '
H* ' * ,
'*?'.','•'''.•
P- ' ' '. .

.«»;"-;'' '-BE ' • ' • ' - •
HE*
HE**

PI = 1.
..JCH2,' =.-.,.

,p • ,t • <

T. '
RHO : '
H, '.'" : .'
4 ' .•s •• -. ' •

L
GArtE

u

SPEC 1 E'S

-f-'. . . '
H'
H*

hi".
H-
H2*
hE
HE*
"E»»

OOE*01 N/SO-M,
85

MOVING SHOCK'
,'3.4938E*02
•1.2053?*01
l.637*E*o: :
5.7511E*Ol '
4.2682E*00
1.6949E»00
1.7700E*00
8.5393E-01
l.5157f»01

J.6554E-08
U.7004E-01
2.6512E-08

' <i.5210E-02
<J.6<.68E-12
5.37<.7E-11
S.4747E-02
3.8«51E-2*
1.60<«7E-a6

OOE»01 N/SO-Mi
85

HUVING SHOCK ,
3.B347E»02
1.36085*01
1.537iE»01
6.3273E*01
'<..969'.E*OJ
l.7470E*00
1.8329E*00
S.9015E-01
1.5d«8E.*Ol

1.6824E-07
i.OdBlE-01

. 3.6BOEE-07
•J.3<.S6E-03
7.6731E-11-

•' 2.b'i29E-10
t).1839E-OZ
3.323<.E-21
1.0094E-76

US1 = 2.COE*0<. M/SEC
XHE = .15

STANDING SHOCK
. 4.*798E«03

3.3315E«Oi
7. !657E*Ct
1.048SE»02
7.5279E«00
l.7923E»00
1. 91846*30
9.0311E-01
3.*6U3E»00

MOLE F R A C T I O N S

3.5993E-02
' 8.4978E-01

. ' ?.5992E-02
6.2566E-05
2.30S8E-06

' 2.5754E-06
7.8168E-02
3.0746E-08
"t.*318E-32

US I = 2.10E*
XHE = .15.

STANDING SHOCK
' 4.60*7E*03

3.5629E*01.
6.6274E»01

, • '1.1498E«02
. 7.72«8E*00

1.8288E*00 -
1.95«OE»00
8.5813E-01

. 3.6796E»00

MULE F ft ACT IONS

5.33C2E-02
B. 16616-01
?.33C1E-02
1.88C1E-05
2.B361E-06
3.2075E-C6
7.6761F-02
1.3055E-07
1.457CE-28

REFLECTED SHOCK
6.908«E»03
3.8552E»01
8.9167E»01

•1.299TE»02
8.0971E»00
1.849*E*00
2.0097E*00
8.4623E-01
3.«043E»00

7.9468E-02
7.66<.OE-01
7.9467E-02
1.5167E-.05
4.6591E-06
5.4034E-06
7.4639E-02
5.0612E-07
8.9240E-26

04 M/SEC

REFLECTED SHOCK
7.C765E»03
3.9972E*01

' . 8.5963E»01
1.4170E*02
8.3213E*00
1.8a61E*OQ
2.0594EOO
8.4115E-Q1
3.4458E*00

1.0171E-01
7.2372E-01
1.0171E-01
1.1557E-05
5.1256E-06
6.0450E-06
7.2834E-02
9.9035E-07
1.0090E-2*

PI = 1
XH2 »

P . .
T '.• .

KHO • '•
.H .
A
S
z
GAME
U

c per iceJ ir t L 1C)

E- .
H . , .

. H*
H2 - :

. H- ' ' v
, H2» . •

HE
HE*
HE**

PI = I
XH2 =

-P , i
T - i
RHO - •
H - -
A
S . .
i

GAME
U .

•SPECIES

t- .
H '
H* •
H2
h-
h2» •
HE '
ME*
HF**

.OOE*OI N/SS-M

.85i .;-

MOVING SHOCK
«.1568£*02
1.7173E»01-.
1.3092E«01-
6.9234E*01,

. 6.0530E*00
1.7919E»CO
1.8489E*00
1.1539E»00

. 1.6402E»01 .

2.6423E-05
. 9.1822E-01

2.6421E-05
6.0H2E-04
2.1576E-09
4.2291E-09
B.H28E-02
1.6475E-16
1.0285E-00

.00c»01 N/SO-M

.85

MOVING SHOCK
,4.4U45c*02

-,2.1366E*01
< I.1338c*01

7.5433E»01
'6.6396E*00

1.8281E*CC
1.8511E*00
1.1I46E»00
l.i928F»01

_

6.7556E-04-
J.17S4E-C1
6.7555E-0<."

• 7.5948E-05
2.*695E-08
3.3886E-OB-
8.1032E-C2
5.4d76E-!3
2.3l09E-".8

. US I - 2.20E»0*
XHE • . .15.

M/SEC

»' "

STANDING St-OCK REFLECTED SHOCK
*.3018E»03 •>
3.7016E«01

.8252E«01-

.2*82£*02

. 8962E*00

.8693E*00

. 9950E*00
8.*»31E-01

.3.6897E*00

~- HOLE FRACTIONS ~~

7.271SE-02
• 7.7937E-01 . .

7.2714E-02..
1.2057E-05 .
3.0840E-O6 .
3.5Z27E-06
7.5166E-02
2.9027E-07
8.5086E-27

. • US1 » 2.30E»0*
• - X H E - " .15

. 6.*832E*03
*.0851E»01
7.5296E*01

. l.?238E»02

. 8.*919E*00
l.?275E*00
2.1078£»00
8.3751E-01
3.«461E»00

1.2230E-01
6.8421E-01
1.2230E-01
8.5102E-06
4.980AE-06
5.9324E-06
7.1164E-02
1.5*69E-0«
4.6688E-2*

N/SEC

STANUING SHOCK REFLECTED SHOCK
• «.0721E«03

3.8113E.01
•5.2398E*01 •
1.3*67E*02
8.0709E*00 -
1.9083E*00 • '
2.0391E»00
6.3817E-01
3.6672E»00

- HOLE FRACTIONS —

9.2743E-02
7.*0?«E-Ol
9.2742E-02
B.86C4E-06
3.2165E-06
3.713«-06
7.3562E-02
5.3030E-07
7.0125E-26

6.0153E*03
4.1628E»01
6.6986E»Ol
1.6317E»02
8.6601E*00
1.9677E*00
2.1572E*00
8. 351 8E -01
3.4<,39E»00

•

1.4241E-01
6.4564E-01
1.4240E-01
6.4214E-06
*.7792E-06
5.7494E-06
6.9S33E-02

• 2.2654E-06
1.7490E-23
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TABLE I. -Continued

p. • lON/m

P! = 1.
XH2 =

t ;'

P .

T

••IH- ' •'•• .•
..fA» •;: • .1 '
i S' • * •'
•in l l ' -

"GAMS •- .

""•'/..- :
• -SPFC.1E S

F-
H . - •
H*

H2'"

• Hi'*
:'HE ! • • . . '

h£* .- - *
i-HE**' ( ' .

.1' • '. , -i ' .

PI - 1.
XH2 = .

,

P

T
• KH'J '
• H . L

A .-•
'j S . !"; .
.• i ••. ,., ., ,

GAME.;.,..

~..SPE,C I.6S

C-
H , .. ..
h*

H2- • •• .
H- • >

MH2*
H6 '.

...HE* . - -

.Hf»»

i)OE»01 N/SO~ M . ' - US1 = 2.40E*04 M/SEC
8^

' ' - • . I".. .,"

4. asyot *o2
2.4996E»01 -

In 04 15E *0l '

<J.1925E'*0!' '
6.7al6f:*'OCl •"

1 1.6586£»'0rt'
I.d587=»'0():

!

1.75Jd<;*Ol--

'•r.'':

*. 7085F-03
4.0986E-;?!
4. 7085F-^3
2. 232 56-05
1 .02VO€-0"T

1.21oaE-J7 ' '
8.C70-1E-02
5.9161E-J1-
1.25BOE-«C',

, .-p.,.
" •- • *•

XriF. = .15

: • t - . - . • _ •
S^&.NUl^G S^-GCK.

4 .07786*03
3.9218E*01

, •' ' 4'. 982 76*01
>-• ' • 1.4571E*02 :

, f- .8 .26496*00
'' '* t . '<444E*00' •
'' ' 2.08t8E*00' '
' : > . -8 .3466E-Oi : '

'• '•' .3. 66426*00 ' '

i - '

1.13466-01
•••> '" 7 iOV14E-Ol

1. 13486-01
• : a. 87226-06
V\ .-• J.lSSlE-Qt

:< , . 3.9701E-06
' . ' : . . 7.188CE-02
*t^ " 9. 1 74 3 E— 07'
.; ' 5.00' i6E-25

'.* ' .'" •> •-'

N i • : i
KEFtEOtO SHOW

5.92726*03
4.25276*01

• ' ' '6 .3051E*01
1.75006*02
8.85506*00

' '2 .0053E*00
2.21056*00
8.34106-01
3.45976*00

1.6311E-01
6.05SVE-01
1.6311E-01
t>.0384E-06
4 .72, 766-Qt
5.7557E-06
6.7853E-02
3.3480F-06

' ;.. ' 6.9567E-23

V

OC'S'Ol N/sy-H- USl = 2.506*04 M/SEC
85

• i . • '
MUVINti ShOC-K

& . 2 3 3 7 F * O c
;.7617F»01

.' l.0103E*Oi.
, 6.87616*0!

.. 1 ,8864£*OCl •.'.•
, 1 .8758E»OJ •
,9.058bfc-01 •
. l .8182E*01- •

1 .37846-32
8.S246E-CI1 '
1.3784E-02
1.12946-05
2.21316-07
2.51346-07
7.SIJ64E-02
I.Q270E.-09
2 .3717E-J6

XHE = .15

r .• ! .

•S laNOl iMG SHCCK
4.3141E»03
4.0410E.31

.• . 4.98^86*01
...V .. 1 .5774E*02
'' 8 .4859E*00

. 1.9788E*00
- .2 .13956*00

.8.329CE-01
..3.68615*00 '

•~ .HOLE F R A C T I O N S

1.3533E-01
6...5922E-01
1.35336-01
5.5411E-06
3.65S16-06

• , 4.3349t-06
, 7.01C7E-02

1.56246-06
3.58766-24

R6FL6CT6D SHOCK
6.19256*03
4.36036*01

. '• • '. 6.2568E»01
1.88386*02

. : 9. 08586*00
2.0416E*00

! • 2.2699E*00
:.. 8.3408E-01

3.49716*00

1.8499E-01
5.6392E-01
1.84996-01

. • 4.06066-06
4.8150E-06
5.94986-06
6.6077E-02
5.08566-06
3.24S6E-22

PI = 1.0CE*Cl N/SU-M,
XH2 = .85

US1 - 2.60E»04 M/SEC
XHE = .is ;

fOVlftd SHUt»> S^iMUING St-CClk RCfLECTEO SHOCK.
P
T

-'RHO )
( H
' A
s
i •

•GAME
•y ' '

SPEC IE S

E-
H
H*
H2
£_•

H2* '
HE - -

•HF» •
H6> »

5. 65a7E *02
2.95386*01
i.0082E»Ol
9..591 86 *01
6.97356*00
1.91326*00
1.90025*00

'0.6639E-01.,
1.89055*01 .

2 .64236-02
6.6821E-01
2.6423E-02
7.3705E-06
1.SZ2QF-07
3 .9335E-07 '

' 7.8939E-02
5.4367E-J9
1.05BfC-33

4.6848E*03
4. 1626E*01
5.12456*01

. .1 .70676*02
8.72306*00
2.0125E»00
2.1962E*00
8.32336-01
3.7244E»00

1.5763E-01

1.5762E-01
4.56COE-06
* .t)34C6,-0&
4. 7326E-06
6.82S9E-02
2. 57866-06
2.29256-23

6.65826*03
4.4766E *01
6.3732E*01
2.02896*02
9.33896*00
2.07756*00
2.3337E»00
8.3482E-01
3.5490E«00

2.07296-01

2.07286-01
3.30866-06
4.SJ16E-06
6.19646-06
6.42676-02
7.72846-06
1. 53306-21

PI = l.OOE*Cl N/Su-Mt
XH2 - .85

US1 = 2.706*04 M/S6C
XHE = .15

MUvMNG SHOCK
P
T

' -RHJ
<H •
••A'
iS ' ...

7
•0AM E
•u •
L'

SPEC IE S

t-
H
H*

h'2
H-

H2*
HE •
HE*
HE**

6.1094E»?2
3.1025E*01
.1.0211EK51
1.0338E»02
7.1191f*00
1.9340E*00
1.92d6E*00
a.4703c-01
1.96575*0:

4.0'57E-02
a.4070E-01
4.0757E-J2
5.4t>756-06
.4. 792 5E -07
5.3263E-J7
7.7777E-02
l,6'*9bE-OB
t>.8d21E-32

STANDING SHOCK REFL6C160 SHOCK
5.1496E«C3
4.2B49EO1
5.3269E*01
1.84376*02
8.9715E*00
2.04626*00
2.2561E»00
8.3257E-C1
3.7734E*00

• "OL E FRACT I ON S ~~

1.8002E-01
5.7346E-01 '
1. 80026-01
3.7855E-06
4.18856-06
5.12176-06
6.6481E-02
4.12386-06
1.31766-22

7.25976*03
4.59806*01
6.5749E»01
2.18376*02
9.60856*00
2.11366*00
2.40146*00
8.3614E-01
3,61116*00

Z. 29616-01
4.78316-01
2.29606-01
2.6983E-06
5.0237E-06
6.42686-06
6.24536-02
1.16506-05
7.0532E-21
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TABLE I. -Continued

p • 10 N/ m

PI = I
XH2 =

,P
cT
i#HU.

.H •
. A
. S
i •
C.AXF

u

epcf tec• 5 r Cl» I f: i

E;- .
,H .

•-•H* :
-H2. •
M- . •

•H2*.
= HE:, ,-
HE*
HE»»

.OOE»01 N/Su-M,

.85

MOVING -SHOCK

6.5838E»02
3.22dlE*01
l.'0403E*01
1.1115E*02
7. 27446*00

1.9650E*00
l.9605E*00
8.3617E-01
2.3429E*01

5.6354E-02
8.1077E-01
5.63546-02
4.30006-06
6. 01266-07
6. td42E-07
7.6512E-02
4.0846F-08
1. 67266-10

US1 = 2.80E*
XHE = .15

STANDING SHOCK
5.68136*03
4.4067E»01
5.55895*01
1.9879E»02
9.22905*00
2.0802E*00
2.3192E»CO
B.3341E-01
3.U290E»00

2.0232E-01
5;30t8E-01
2.0231E-01

• 3.14315-06
4.3959E-06
i.<.676E-06
(>.*671E-C2
0.4115E-06
4.9687F-22

04 H/SEC

REFLECTED SHOCK
7.95346*03
4.7226E»01
•6.811M*01
2;3470E»02
9.89136*00
2.1S31E*00
2.4723E*00
8.37956-01
3.68026*00

2.5173E-01
4.3587E-01
2.5171E-01
2.1851E-06
5.3552E-06
6.59126-06
6.0654E-02
1.73806-05
3.1243E-20

PI = 1
»H2 =

P
. T

KHU
H-
A .
S
I
GAME
U

tnf.f 1 1 cir CC 1C )

E-
H
H*

H2
H-
H2*
HE
hC* '
HE**

.006*01 N/Sg-M

.85

MOVING SHOCK
7.59106*02
3.43646*01
1.08746*01
1.27556*02
7.59196*00
2.01736*00
2.03146*00
8.2567E-01
2.1989E*01

d.92>J 86-02
7.47566-01
d. 929 86-02
2.9365E-06 .
A. 20216-07
•V. 18766-07
7. 38416-02
1.5J49E-07
:.0600E-28

> US1 * 3.006*04 M/S6C
XHE = .15

•STANDING SHOCK
.6.89696*03
4.648:6*01
6.04996*01
2.29346*02.
9.76466*00
2.14926*00 .
2.45256*00'
8.36386-01 '
3.95846*00

MOLE FRdC T IONS

2^45696-01
4.47476-01
2.4567E-01
2.13926-06
4.61 676-06
5.95126-06
6."ll47E-<32
1.44206-05
1.4412E-20

REFLECTED SHOCK
9.55106*03

. .4.?7.93E»01
7.31516*01
2.69506*02
U0490E*01
2.22456*00
2.62216*00
8.42866-01
3.83816*00

2.94476-01
3. 53876-01
2.9444E-01
1.38276-06
4.88536-06
6.6329E-06
5.7168E-02
3.75926-05
5.45496-19

PI = 1.0CE*C1 N/S»-Mt
XH2 = .85

US1 = 2.906*04 M/SEC
X"f = .15

PI = 1.005*01 N/SJ-M,
XH2 = .bb '

US1 = 3.20E»C4 M/S6C
XHE = .15

MUVING SHOCK STANDING SHOCK R E F L E C T E D SHOCK
P

''T
k-itl

-H
. A
Sj

/
(i AK k
U

K»

H2
1-

~.i*

-*±.

-it *
HE"

7.0776F»02 •
3. 3377E.01

1 . 063wE *01

1. 1920S* J>
7.4326f.*00

1 . 9911 E *OJ
1 . 99^9^ *OJ

8.296^y5-0•.

2. 1207O01

7.2622E-02

7.71565-01
' . 2o22x - J2
3.bl64E-)6
'.1523E-J7
/ . 9 7bOF-C 7
7.5193F-02
a.2V16c:-Ob

2.2d;df-.T< i

6 .2648E«03
4 .5276E»01
5.80246*01
2 .137d f *C2
9.4932E«00 '
2. 11456*00
2.384 JE»00
8.34706-01
3. d9C9E*CO

- MULE F R A C T I O N S •*•

2 . 2 4 ^ 3 E — 01
<..88e5E-Cl
2.2421E-01
Z.6C22E-C6
4 . 5 4 C 6 E - 0 6 '

5 . 7 4 8 1E-C6
6.2BS2E-02
9. MC1F-06
1.2443E-21

' 8.7188E*03
4.84945*01

' 7.06186*01
2.51746*02
1.0185E*01
2.18nF*00

' 2.54606*00
B.4018E-01
3.75606*00

2.7337E-01
3.94J6E-01
2.'334t-01
1.7512E-06
5.0110E-06

• 6.6642E-C6

5.8891E-02
2.5645E-05
1.3252E-19

p
T
KHG -
K
A

S
I
liAP.E

U

S P E C I E S

*
2 • -
- •
2 *
r
E.
E * »

M U V I N G ~ SHOCK"
U. t743E*02 -
3.61191*01

,l-.13d2S*01'
K 4509c»<02 .
7.9129E*OC ,
2.-0'OoE*00
2.l iOOE»03
0.21585-01'
2. 35oOE*Ol

1.2321E-01

1.2321C-01
2.1 24 dE- 06

• U0004F-06

1.1 34^F - )t
'. 1 34 IE- 02

•3.9-J43L-J7
7.b044E-.'7

STANUING SKCCK R E F L E C T E D SHOCK

8 .2926E*03 ' . '
4,d918E*01
6 . 5 3 3 7 E * 0 1 '
2.6221£»02
1.03316*01 .
2 .22006*00 '

• 2 . 5 S 4 5 6 » O C " ,
8.4085E-01 ; '
4. 11C6E*00

•2. 86976-01
3.6827F-01
2.d694E-'01 •
1.40COE-06

; 4. 54476-06
6.0b?5E-C6
5 .7783E-02

' . 3 .0526E-C5
' 2 .3562F-19

1.1398E*04
5.2525E»01
7.8022E*01
3.07146*02
1.11426*01
2.30086*00
2.78126*00
B.4979E-31
4.02336*00

3.3483F-01
2.76476-01
3. 3'4 756-01
8.0987E-07
4.3857E-06
6.22506-06
5.3852E-02

' 8'.OS19£-05
8.88686-18,.
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TABLE I. -Continued

10 N/ rri

PI = 1.
XH2 = .

P

T : - ' - '
" 'RHll "
"' -'H '
' • 'A r '

'• s • :

• r' • '
: "GAME-

u. .

SP^C IE S

'E- "
H

"H*

'H2
H-
H2*

-HE
'HE*
'HE * *

PI = i.
XH2 = .

p
T

RHO
H .
A '

S .
I .

;'' GAME
U .

SPEC IES

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

OOE*01 N/Su-M,
85

• ; - '•' t
MOVING SHOCK

S. 8307E *0?
3.76896*01 "''
1.18836*01
1.6377E*02 '
B .237BEVOO '•
2.11256E*>J -;

2.1950E*01 '
8.20245-01 '
2.5l"134E*01'>';

' -1V5720E-01- !

6.1727E-01
l.'5720E-01
l-.-5729E-Ot
liiT374'E-''36'
lP.'3075E-06
6';'8335E'-02
J.'84'06E-07
1;. 5 Oi 3^-2 5

OOE*01 N/Su-M,
05 .

MOVING SHOCK
1.1059E*02
2.'9147E+01
l.2358E*01
1.8358E*02 '
8.5689E»00
2.1bl8E*00
2.2860E*00
8.2050E-01 ;
2.6706E*01 '

1.9073E-01
5.52936-01
1.90726-01
1.1697E-06
1.2287E-06
1.4343E-06
6.5615E-02
1.7498E-06
1.9054E-24

US1 = 3.40E*04 M/SEC
XHE = .15-

•. . ' ' '" ;

STANDING SHOCK
9.8469E«03

i 5. 1440E *01
6.9768E»01
2 . 9 7 2 4 E * 0 2 - -
1.0'933E*01 '
2 .2922EVOO -
2 . 7 4 3 8 E * 0 0 - '
8.4693E-01
4.287,E*00 ; ;

HU LE FhACTI ON S

3:25756-01
?.9388E-01
3.256SE-01
8.6015E-07
4;i811E-06
5.83CIE-06
5.46C6E-02
6.2936E-05
3;3646E-18

US1 •= 3.60E*
XHE = .15

STANDING SHOCK
1.1542E*04
5. '4145E*OL^
7.3544Et01 •
3 .3439E«C2-
1.15866*01
2.3655E»00
2.89855*00
8. 55246-31

• HOLE F ft ACT ION S

3.6175E-01
2.2488E-01
3.61626-01
4.80806-07
3.55126-06
5.17-72E-06
5.16206-02
1.30826-04
4.T171E-17

REFLECTED SHUCK
1 • 34746 *04
5.55506*01
8.2283E*01
3.4765E»02
1.1865E»01
2.3789E»00
2.9478E*00
8.5972E-01

• •'' 3.-7241F-01
2.0446E-01
3.72236-01
4.1962E-07
3.5832E-06
5.3476E-06
5.0708E-02
1.77806-04
1.5199E-16

04 M/SEC

REFLECTED SHOCK
1 . 577 OE*04
5.91226*01
a.5S34E*01
3.91166*02
1.2702E»01
2.45836*00
3.1la6E*00
8.7508E-01

4.06786-01
1.3876E-01
4.0635E-01
1.7794E-07
2.5606E-06
4.0560E-06
4.7669E-02
4.2965E-04

3.30366-15

PI = 1.00E»01 N/SU-M,
XH2 = .a5

US1 = 3.80E*04 M/SEC
XHE = .15

p
r
RHO

H
A

• S •
^ •
GAME.

' u

SPF C 1 6 S

E-
h

H*

h2
h- • *

H2»
HE -

HS*

PI = 1
XH2 =

P

T ' • '
• RHO'

H
A

'S '
'•' ' Z • '•
"VGAME

U ' \

SPEC i E S

E- ' '
h
H*
H2
H-

H2*
HE

HE*
HE**

MOVING SHOC".
! .2358E*03

' 4.0538?*0r
1.27966*01-
2 .0452E*02
8.9081E*00 •
2.2396E*00
2 . 382*5*00
8.2167E-01
2.82'!>c»01

2.2347E-01

2.2346E-D1
ii.t393E-07
1.2736E-06
1.5112E-06
6. 2959E-02
3.2220E-06
1.8WJE-23

.006*01 N/SU-f

.85

MOVING SHOCK
1.37265*03
4.1B97E*01 •
1 • 31 90E*01
2.2o59E*02
S.2578E*00
2.29U7E»GO
2.4839E*00
8.2357E-01

2.5519E-01
4.2923E-01
2.5519E-01
6.2806E-07
1.2727E-06
1.5364E-06
6.0384E-02
5.6631E-06
1.5027E-22

S T A N D I N G SHOCK
1 .3358E«04
5.7165E*01
7.6491E»01 '
3. 7361E*C2
1.23066*01'
2 .4388E»00 '•
3.0548E»00
8.6719E-01 '
4 . 7 3 9 4 E » 0 0

MOLE FRiCT IONS

3.9441E-01
1.6236E-01
3.9412E-01
2.34756-07
2.7327E-06
4.18S6E-06
4.8818E-02
2.84076-04
7.23SOE-16

REFLECTED SHOCK
1.83016*04
6.3806E*01
8.72366*01
4.38296*02
1.3749E»01
2.5388E»00
3.2879E*00
9.01066-01
4.85U6E*00

4.37346-01
8.09676-02
4.36076-01
5.2675E-08
1.46686-06
2.50966-06
4.43596-02
L'26266-03
1.2830E-13

t, US1 = 4.006*04 M/SEC
XHE = .15

S T A N D I N G SHOCK
_ l .5262E»04

6.0851E*01
7.8082€*01
4.14796*02
1.31606*01
2.51346*00
3.21226*00
«. 86056-01
5.04716*00

•— MOL E F R A C T I O N S

4.24C7E-01
1.05856-01
4.23376-01
8.9816E-OS
1.80C7E-06
2.9351E-06
4.60COE-02
6.974SE-04
1.57146-14

v

REFLECTED SMOCK
2.1083E*04
7.0660E*01
8.6753E*01
4.8971E*02
1.5073E»01
2.61936*00
3.4394E»00
9.3485E-01
5.3420E*00

4.6211E-01
3.7114E-02
4.5716E-01
8.64146-09
5.89C8E-07
1. 12006-06
3.8666E-02
4.9465E-03
1.3054E-11
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TABLE I. -Continued

PI - 1.
XH2 =

P
T • .
RHO '
H1'
A -• ' ' • • •

S
1 " '"•
GAME
0'- ' " -

SPE C IE S

E-' - - . < • -

H~-
H*' . • • - '
H2 -*•• '<:•
H-' - " - "

HZ"* ' 4 - •
HE-' =•' *
HE"*"'' ' '••
HE"**"'"

OOE*01 N/SO-N, US1 * 4.206*0* M/SEC
85

MOVING SHOCK
1.516*E*03 .
*.3252E*Ol .
1.3536E»01

•2.497BE*02
9.62036*00
2.3592E>00

• 2.5901E*00
8.26156-01 '
3'.1395E*01

2.857*6-01
1.7062E-01

• 2.8573E-01
••' 4.4576E-07

1.2280E-06
: 1. 50995-06

5.7904E-02
9.6773E-06
1.0787E-21

XHE - .15

STANDING SI-OCK
. 1.7213E»0*
6.5660E«01.
7.8091E*01
*. 57826*02'
1.42036*01
2.5860E*00

;3.3571E*00
9.1511E-01
5.«496E«00

— HOLE FRACT IONS

«.«8^4E-01
5.9500E-02
<..4686E-01
2.401CE-08
9.50.10E-07
1.6739E-06
<t.2625E-02
2.0555E-03
5.89«2E-13

REFLECTED SHOCK
2-*103E»0*
T.9T87E»01
8.*927E»01
5.*5*3E»02
1.6402E*01
2.6968E»00
3.55716*00

• 9.*793E-01
5.53858*00

4.7992E-01
1.5017E-OZ
4.6290E-01
9. 90*26-10
U875*E-07
*. 00 766-07
2.5l*9E-02
1.70206-02
1.5*376-09

PI = 1.00E»01 N/Sg-Mt
XH2 * .85

US1 - *.60E*0* M/SEC
XHE - .15

P
T '
RHJ
H
A
S
I
GAME
U

SPEC 1ES

E-
H .
H*
H2
H-
H2»
HE
HE*
H6*»

"MOVING SHOCK
1.82*26*03
*. 60676*01
1.40666*01-
2.99556*02 '
1.0398E*01
2.*837E*00"
2.81526*00
8.33736-01
3.** 896*01

3.*2856-01
2.610*E-01
3.*282E-01
2.00286-07
1.0226E-06
1.3099E-06

.5.3255E-02
2. 766 OE -05
*. 89756-20

STANDING SHOCK REFLECTED SHOCK
2.111*E*0*

. 7.9898E*01
7.40356*01

• 5.*90«E*02
1.6453E*01
2.7213E«00
3.569*E*00
9.*925E-01
<>.5598E«00

• MOLE FRACT IONS •— —

*.8170E-01
1.3056E-02
*. 63226-01
6.5212E-10
l.*2686-07
3.0*496-07
2.35386-02
1.8*86E-02
1.9859E-09

3.11306*0*
1.126 IE *02
7.49526*01
6.77636*02
2.1783E*01
2.8*35E*00
3.6883E*00
1.1*25E*00
7.9*266*00

4. 98*26-01
1.93966-03
*.58«7E-01
3.666*6-12
9.476OE-09
2.57796-08
1.23326-03
3.9*226-02
1.371*6-05

PI = 1.006*01' N/SU-M,
XH2 =- .65

US1 = 4.406*0* M/S6C
XHE » .15

PI = 1.006*01 N/SQ-M,
XH2 = .US

US! - *.80E*0* N/SEC
XHE • .15

f
P
f- ' •
RHO
H ' •"
A: :

S • ' • —
1J '
GAME" ''"
u' .-•'•".

SPECIES

t- • ~-'
H'- : • '
H*- . - - •
H2' ' -•
H-- • ;'
H2«
HE ' ' " '
HE*
HE**

10VING' SHOCK
1.6669E*03
4.*631E*01
1.3830E»01
2.'410E»02
9.9990E*00
2.*209E*00
2.70076*00
8.29*76-01
3.2946E*Ol

1.1499E-'->l
^.1<.5«-01
3.14976-01
3.058?E-07

' 1.143IE-06
1.43346-06

"5.5525E-02
1.63?6E-05
7.2917E-21

STANDING SHOCK
1.91646*04
7.21776*01

. 7.63736*01
5.02566*02
1.5353E»C1
2.6556E*00.
3.47656*00
9.39356-01
5.97266*00.

• MOLE .FRACTIONS

4.6785E-01
2.B169E-02
4.6C83E-01
4.1651E-C9
3.8357E-07
7.44C76-07

' 3.612*6-02
7.02336-03
3.97096-11

REFLECTED SHOCK
2.73836*0*
9.16596*01
B.1925E*01
6.0638E*02
1.8*666*01
2.77026*00
3.6*666*00
1.02026*00
6.69906*00

*. 92686-01
5.9754E-03
4.60216-01

. 9.45396-11
5.2766E-08
1.2780E-07
8.6609E-03
3.2473E-02
1.0866E-07

P

T
RHO
H
A
S
i
GAME
U

SPECIES

e-
f
H*
H2
H-
H2»
HE
HE*
HE**

MOVING SHOCK
1.4881E»03
4.76036*01
1.42*OE*01
3.26116*02 ' '
1.0825E*01
2.5*73E»00
2.93296*00
8.3932E-01
3.6022E*01

3.6923E-01
' 2.1043E-01

3.6919E-01
1.23026-07
J.7279E-07
1.1*46E-06
5.1095E-02
4.7778E-05

. 3.4147E-19

STANDING SHOCK REFLECTED SHOCK
2.2999E*0*

, 8.91836*01
7.0817E»01
5.97066*02
1.80836*01
2.78296*00
3.6*176*00
1.00696*00
7.2*876*00

MOLE FRACTIONS

. *. 91996-01
6.1069E-03
4.6071E-01
9.4722E-11
5.00276-08
I.1797E-07
9.9157E-03
3.1274E-02
6.1611E-08

3.5188E*0*
1.38866*02
6.85176*01
7.565*6*02
2.40296*01
2.90636*00
3.6985E*00
1.12*2E*00
9.4*296*00

*.9979E-01
8.3*416-0*
*. 58816-01
2.07*56-13
2.79586-09
6.2757E-09
2.8003E-0*
3.9576E-02
7.0112E-0*
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TABLE.I. -Continued

10 HI m

PI = 1.
XH2 = .

V • • : ••':
T ' • .' ' ̂

RHU ' ' '
H . '.'•'"..

s • . '• ;

1' ' ' '
CAME'
u _' ".:

SPEC IE S

E-
H •' • " '
H* ' : ' '
H2' ' • '
H— ' " '•
H2» •"' "
H6 '
HE* .".;• '
HE**" • ' '

PI = 1,
XH2 = .

P; *'
T' - ~ .' '
RHO"
H '
A"
s' '•" • -
L-

GAMf'
u. v '-

SPEC I E S

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

OOE*01 .N/SU-Mi
65 -• ' "• -."• '

MOVING SHOCK.
-'2.'1"58'2E*'03'".
"4.9304E*01 "
•1.43386*01 '-.'
3. 53796*02 "'
1. 12916*01'" .''

•2.61156*00',;.
"3.05306*00 ' .
•8.4699E-Q1 ' • •
•3.75435*01 .

3.94036-01, ,
' 1.62d9E'-01.

3.9394E-.01,:'
' 6.8979E'-,b8':.

" - 7.01236-0"7;?.
' 9.4456E.-.07.",

- t*,<jQ',~lE-02;!'
_ 8.61046^05.*;

: 2'6533E,.'A3

,OOE*01 N/.SQ-M,
.85 '• ' "•-j;"

MOVING SHOCK
2.3343E»03""
5.12806*01 '

- l'.4344E*Ol ~ 3

"' 3. 8258E*02 ';'
' 1.18195*01:'.-

2.67606*00
3.17366*00:' \

; 8.5830E-01
' 3.90466*01" "

4.1706E-01
1.U78E-01
4.1689E-01

" 3.3734E-06-
5.1791E-07-
7.2014E-07
4.7098E-02
1.6753E-04
2.5828E i17

US1 = 5.00E*04 M/SEC . .c

. ;XH.E = '.15 ''"

STANDING SHOCK.
•; '.j-j ̂ 'I^E + C*
' ."l'.'0214E *02 -

'' '6'. 54656*01 '' .
, . '6.4573E»02 "j

,!> '2.0427E*01 "'
. ^>'2. 83926*00 "

. '.'3'. 680 76*00, '\
'. '1..1 09?6 *0o'

'•'.'"'8:2427E«00)'j.

Mt)LE, FR ACT I ON S

... . 4.97386-:01 -
.' ' "2.6618E-03

4.5920E'-;bl '
' 9. 5758E- 12'^
J?'-'-<l.4329E-;08 '
' , ' * ' - . 3. 7714E-.08 '•
r;*^-';2.57C3E-C3''.
" ' ^" '3.8160 E-"02 '
".'£-'l.9449E-06,'/

't . • *• :.

R6EL6CT60 SHOCK
'.' .' "3.90236*04,

:". '1.60716*02
"' ' 6.5268E401J
".j ' •8.3311E*0'2

'2.45916*01
.; '' 2.9581E*00"
,'t ' 3. 72336*00
' 1. 0114E»00
'•'. .,\ 1.0563E*o'l'

. , 5.0273E-01.
•. r ". 5.33206-04";

4.56426-01
'. : .'. 3.7268E-14

'. ' 1.69596-09
' "' 2.7150E-09

5 .' : 1.28866-04]
•"' 3.4077E-02j
" " 6.11416-03

, US1 - 5.206*04. X/S6C
' -XHE = '.15

STANDING ShCCK .
." -2.59526*04^'
:._,:1'.1H286»02' .
';'.'- 5'..9409E«01. :

' ' '6 ' .95026»02'""
-'". 2 .2443E»01
,. ,':2".8895E*00 '.

3;6931E*00 :

;' 1.153CE»00
;''. - '9-.4252E*00". '

• MOLE F R A C T I ONS

4.9906E-01
" 1.25S3E-03

4.59C6E-01
9.56S1E-13
4.42496-09
1.19186-08
6.66946-04
3.99046-02
4.60566-05

.-

R6FL6CT60 SHOCK
,~' ', '4.24116*04.
; " •; V.7592E*02

'•,":TVl 04986*02'
.--':.' 2.53836*01
;?. 3.00036*00
. . . 3.75636*00

;. ' 9.74966-01
:.'_'., , 1.1217E*6l.

5.0750E-01..
4.2543E-04 '
4.52156-01 i
1.48196-14
1.40076-09 ,
1.73986-09
7.09066-05,
2.43736-02,
1.54896-02

PI = 1
XH2 =

y^' - ''. •
f.' : '• ,

T".. 'V'

RHOr,

^ ' .-
A

S., .. . •>•
1 : . :
G A M E , . .
u; '.;;-.;;

S PEC. I E S

t- ..•>;,- •-.
H t '~~ . -.
H*' '.,."
H'Z - .' ~
H-. r.',,-. -
H2'» : ', - .
HE...; ':•.'
HE> : ;.' ;
1?t»,'f- '-';

PI = i
XM2 =

•y:-"- ':.'' ~
T -,
RHO. '. ; :
H','. . ',"
»••• '.'. •
s ".'!;. •;
£.V,'s-'.,
GAME, '.
u'.: .." •

SPECIES

E-
h" ' ' "
H*' . . .
Hi. ' -
M--

H2*
HE • " .
HE'* -
HE**

.OOE»OI. N/SUTM,

.85

•MOVING SHOCK
2.515'E»03,

" "5.3730E*01.
. 1.4224E»01 .
' "4.1 2*6 El- 02.. :

1.2451E»01_;
." 2.74016*00 ,-,•
: 3.2916E*OJ., •

8.7649E-01, ",
. 4.0522E*Ot .".

j 4.3797E-01
7.88586-^02. ,

^ ,3760E-01: .
'^ .3285E-08.L

.3656E-07. ',

.8706E.-07.

.5198E-02;..
' . .7U8E-OAJ
"" 3.6953E-16.

.OOE»01 .N/SU-M,

.85 ' " ' . ' , ' _

MOVING SHOCK
2.>blbE»03 ..
5.7039E»01 ' •.

, t .3925E»01 '
. '*'. 4341E»02
'1. 3264E*Ol

. "2.8030E*00
3.4006E»00 ,

' 9.0696 E-6r
4'.1953E»01

.-.-.-—- —

4.5598ET01
. 4.4953E-02

4.5495E-01
. 3.6699E-09

" 1.781 OE-07'
2.7204E-07

' 4.3082E-02
' 1.0279E-03

1.02716^14

. US I = 5.40E»04 M/SEC .

.. .;XHE = .is

ST4NOING SHOCK
.- :2.7034E»04
;.; ,1.3518E»02.

.- 5.407CE«dl-
,^.7.4515E«02
' .. 2.3767E*01 .

.2. ;9348E«00
. . ,3.6985E«00 . -

. '1.1297E»00 .-
" ,l'.0643E»Ol- , '

„ HOLE FR ACT 1 ONS

. 4.9980E-01

.- -7.1618E-04
, 4.58S3E-01.

., 1.393SE-13
," 1.9275E-09/

'•• 4.5309E-09.
- ' 2.5490ET04

• ' - 3.97356^02.'
...', 5.6729E-0.4

* - ' ••>:

REFLECTED SHOCK
. . ,4.5499E»04

,1.9108E»02'
. .. .6.2T29E»01'

-, 9.78976*02:
• . 2.6889E*01

-. . , '3.0424E*00
• . . 3.7960E*00
'• . i 9.9678E-01

..1.18606*01.

,. 5.1264E-01
. 3.49426-04.

•4.4749E-01
^ 6.5907E-15.

-. .• 1.1928E-09
. 1.1719E-09

••• • 3.2769E-05-
, . . 1.3814E-02

• ' • 2.5669E-02

US1 = 5.tOE»04 M/SEC
. .XH6 • .15"

STANDING SHOCK
. 2.786>E»04 ..

, l".50636«02 .
'"4. 99036*01' .'.

7.'9668'E«02 . :

. ' 2.4131E*01
2.976SE*00 '.-.
3.7097E»00 .

, 1.04206*00' '-
,1. 16946*01

,«OLE FRACTIONS.

5.0131E-01
4.8837E-04
4.5777E-01
4.3867E-14 -

',' 1.19266-09
.2.2906E-09

, 1.3932E-04 '"
' ' 3.7043E-02
: '3.2519E-03

REFLECTED SHOCK
4.8124E*04

. 2.0982E»02,
: 5.«32E»01

1.0577E»03
, 2.9241E»01V

. 3.08516*00
3^8270E*00'.

, l'.0643E*00"
.^ 'K2663E»Oi

. ' .__ . .

, . 5.1660E-01
2.76806-04,

,: , 4.43936-01
2.5874E-15.
9.5689E-10
7.365TE-10,
I.0744E-05.
5.7058E-OJ
3.3478E-02
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TABLE I. -Continued

10 N/ m

PI • 1.00E»Ol N/SJ-M,
XH2 = .85

US1 - 5.80E»04 M/SEC
XHE = .15

P,f
RHO
H
A

S
i
GAME
U

SPEC IE S

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

PI = 1
XH2 =

P
T
P. Hi)

.H
A

S
i
GAME
U

S P E C I E S

E-

*2
-
2*
C

E*
c.**

MUVING SHUCK
2.888^6*03
6.170«E»01
1.34l£E»Ol
4.753*6*02
1.421fE»01
2.8633E*00
3. 48906*00
9.386«=-91
4.332*E*01

4.69IS5E-01
7.097HE-02
-..tbl^E-Ol
6.3322E-10
7.1ISJ7E-OB
1. 17'IE-O?
3.932<>E-02
3.65*5E-J3
6.58?'E-13

•OUc tOL N/So-Nt
.05

MuVlNG SHJCK
3.080<'E»OJ
6. 730?5>o;
1.286?E»01
5.0S4j;»02
l.«s*JE»oi
2.v2n6*CO
?.558»S»00
S.322('S-Oi
4.^66?E*31

'V.dJl lE-'Jl
J .2D/2=-^3
^.68^ 5c-0 1
•<.52d<>E-ll
2.62!*--08
'..(>52''t-d8
).05(jlE-J2
1.1651E-J2
'..C725E-11

STANDING SHOCK
2.8«88E«OA
1.630«E«02
4.68416*01
8.5047E«02
2.*448E«Ol
3.017<;E»00
3.73«'iE»03
9.82'i8E-Ol
1.2386EO1

MULE FRACTIONS

5.0460E-01
3.7630E-04
'i.5'>856-Ql
1.6788E-1*
8.8037E-10
1.3942E-09
8.3063E-05
3.0416E-02
9.6685E-03

REFLECTED SHOCK
5.0117E»04
2.34*7E*02
5.5629E»01
1.1«32E»03
3.1955E»01
3.1283E»00
3.8424E*00
1.1335E»00
l.3755E»01

5.1853E-01
2.0744E-0*
"i.AEEJE-Ol
8.4340E-16
6.9790E-10
4.1892E-10
2.5032E-06
1.7698E-03
3.7266E-02

US1 =• t.OOE«O M/SEC
XHE = .15

STANDING SHOCK

2.9020E«0*
1. 7<t09E«02
<. .4274E»Ol
9.060tE»02
2.5217E«01
3.0579E«00
3 . 7 6 5 6 E » C O
9.7025E-01
l .2952E»01

'''JLt F R A C T ION S

5.0871E-01
3.02C6E-04
"..511SE-01
5.687JF-15
6.8701E-10
d,7776E-lO
4.f.05«E-05
2.?02i t -02
1.7766E-12

R E F L E C T E D SHOCK
5.1875E»04
2. t393E*02
5.1086E»01
1.2340E»03
3.4336E*Ol
3.1702E»00
3.84'4E»00
t.lfclflE»00
1.4991E»01

5.1915E-01
1.5306E-0*
4.4171E-01
2.6730E-16
4.8562E-10
Z.S'.WtE-lO
5.*750E-07
5.2866E-04
3.8458E-C2

PI » 1
XH2 =

p
T
RHO
H
A

S
L

GAME
U

SPEC IES

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

.OOE»01 N/SO-M,

.85

MOVING SHUCK
3.2795E*03
7.3020e»01
1.2412E*01
5.42576*02
1.57856*01
2.9752E»00
3.6184E*00
9.4309E-01
4.6013E»01

4.8872E-01
4.5640E-03
!,.b52bE-01
1.7875E-11
1.0688E-OB
2.0311E-08
1.7999E-02
2.3450E-02
1.C693E-09

US1 = 6.20E*
XHE = .15

STANDING SHOCK
2.9700E»04
1.8550E*02
4.2166E*01
9.6354E*02
2.6426E*01
3.0958E*00
3.7972E+00
9.9144E-01
1.3518E»01

MOLE FRACTIONS

5.1280E-01
2.5069E-04
•..".T,5E-D1
2.6353E-15
5.6756E-10
6.01466-10
2.3284E-05
1.3610E-02
2.5869E-02

0* M/SEC

REFLECTED SHOCK
5.3991E»0*
2.96436*02
».7321E»01
1.33096*03
3.6507E»01
5.20896*00
3.8489E*00
1.1681E*00
1.6356£*01

5.1934E-01
1.1529E-04
<..<.157E-01
9.4026E-17
3.4044E-10
1.3875E-10
1.3710E-07
1.80856-04
3.8792E-02

PI = l .OOc»Cl N/SJ-M,
XH2 = .d5

US1 = 6.40E«04 H/SEC
XhE = .15

P
T

RHO
H
A

S
L
uAME
U

S P E C I E S

E-
H
H*

h2

h-
H2«
HE
He »
HE *•*

HUVINli SHUCK
3.<.d01?>03
tf. JOobE*01
1.185t>E«01
5. 77715*0.:
l.'245E*01
3.02626*00
3.6b61E»00
1.01326*00
4 . 7 3 J 3 E * 0 1

4.9t>37E-01
2.1672E-C3
4.615<,E-01
2.9342E-12
1.VJA5E-39
5.25ls7?-0<)
/ .0857E-03
S.383JE-U2
2 .27 /?h -3s

STANDING ShOCK
2.9912E*04
1.9829E*02
3.9466E»01
1.0208E*03
2.8106E*01
3.1332E»00
3.8223E«00
1.0423E*00
l.«197E»01

• MULE F P A C T I CN s

i.l6COE-01
2.0458E-04
4.4455E-01
1.2024E-15

.5314E-10

.004SE-10

.7750E-06

.0162E-03

.2217E-02

REFLECTED SHOCK
5.5339E»04
3.2989E*02
4.3579E»Ol
l.<i280E»03
3.854<,E*01
3.2460E*00
3.8494E»00
1.1699E.OO
1.7649£*0l

5.1940E-01
8.8247E-05
*.*15*E-01
3.6435E-17
2.3693E-10
S.^fclE-ll
4.06878-08
7.4116E-05
3.8893E-02



TABLE I. -Continued

10 N/ m

PI - 1
XH2 =

»
T
RHO
N
A

S

i
GAME
u

SPEC IES

E-
H
Ht

HI
H~
HJ*
HE
HE*
HE**

.OC6»01 N/SU-'

.85

MOVING SHOC"
3.67675*03
9.00446*01
1.10655*01
6.13676*02
1.92565*01
3.0732E*00
3.69S1E»00
1.11606*00
4.8461E*01

4.9866E-OI
9.2091E-04
4.5977E-01
3.28B1E-13
1.1799E-09
2.76B2E-09
1.7655E-03
3. 88836-02
6.0679E-07

It US1 = 6.60E*04 M/SEC
XHE = .15

STAND ING SHOCK
2.9241E»04
2.1297E«02
3.57786*01
1.07596*03
3.00046*01
3.17136*00
3.8374£«00
1.10156*00
1.49746*01

5.I791E-OI
1.6081E-04
4.42846-01
4.8926E-16
3.3567E-10
2.4838E-VO
3.4037E-06
3.104TE-03
3.59806-02

REFLECTEO SHOCK
5.4995E*04
3.6U1E»02
3.95396*01
1.52056*03
4.0347E*01
3.2816E*00
3.84966*00
1.17046*00
1.87616*01

5.19436-01
6.86326-05
4.41546-01
1.55096-17
1.63446-10
5.4743E-11
1.4536E-06
3.6725E-05
3.8928E-02

PI * J.006*01 N/Su-M,
XH2 « .85

P
T
RHI)
H
A
S
z
GAME
U

MOVING SHOCK
4.0714E*03
1.1515E*02
9.5575E*00
6.8d26E*02
2.2143E»01
3.1523E»00
3.6993E»00
1.1510E*00
5.059aE*Ol

SPECIES

F-
H
H*
»2
H-
H2»
HE
HE*
HE**

4.99906-01
2.2663E-04
4.59326-01
5.7261E-15
1.3545E-10
3.67136-10
1.3412E-04
4.0244E-02
1.7060E-04

US I
XHE

7,OOE»04 H/SEC
.15

STANDING SHOCK REFLECTED SHOCK
• 5 - 1 1 - » * - ^ ' — «

2.S716E40I
1. 18396*03
3.32I7E*01

3.8«75E»00
1.19S2E*00
1.680aE«01

*.2377E*02
3.2677E«01
1.7062E»03
*.3701E*Ol'
3.3471E*00
3.8*986*00
1.17066*00
2.09226*01

MOLE FRACTIONS

5.1917E-01
9.6923E-05
*.4175E-01
7.6878E-17
1.7103E-10
9.2384E-11
3.6279E-07
5.",965E-0*
3.8436E-02

5.1945E-01
*.3536E-05
*.»154E-01
3.*958E-18
8.0429E-11

2.5S18E-09
1.2603E-05
3.8951E-02

PI - 1
XH2 =

t>
T
KHO
H
A

S
t
GAME
0

SPEC IES

E^
H
H*
H«
H-
HJ*
H6
HE*
HE**

.005*01 N/SU-Mi

.85

MOVING SHOCK
3.8710E»03
t.02l8E*02
i.0247E*01
6.5045E*02
2.09056*01
3.11496*00
3.6969E*00
1.15685*00
4.95236*01

4.9958E-01
4. 196 86-04
4.5942E-01
3.7356E-14
3.5638E-10
9.34576-10
4.24956-04
4.0136E-02
1.30646-05

US1 = 6.8QE*04 M/SEC
XH6 = .15

STANDING SHOCK
2.81746*04
2.29UE*02
3.1986E*01
1.1293E»03
3.1697E*01
3.2079E*00
3.8445E»OQ
1.1406E«00
1.5884E*01

MDL E FRACT IONS

5.1879E-01
1.2477E-04
4.4207E-01
I. 93026-16
2.3993E-10
1.5084E-10
1.1175E-06
1.3126E-03
3.7703E-02

REFLECTED SHOCK
5.3986E»04
3.9244E+02
3.57546*01
1.61196*03
t.2053E*OI
3.31$9E»00
3.84976*00
1.17066*00
1.98446*01

5.19446-01
5. 40376-05
4.41546-01
7. 04196-18
1.1295E-10
3.5959E-U
5.8048E-09
2.0468E-05
3.8943E-02
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TABLE I. -Continued

p..-20N/in

PI - 2.
XH2 • .

P •. - . .-
T '
RHO '
H '"
A _
s : -
l - --.'
GAME -.
U • j

SPEC IES

6-
H ,;--;••••
H* ;
H2 • . '- .
H— .- . --
H2* ! -3-- '
HE V 7 - - ., ;
HE»: - ;•-,-
H6**.' •-•"-'.

006*01 N/SO-M,
85 .- . / . -• •;

•i •

MOVING SHOCK
il. 20976*01

'.-3.05576*00
• -3.95856*00
• 3. 12**E*00 .
-1.7411E*00 j

..1.05206*00 .
L.1.0000E*OQ '
. 9.9208E-01 .
;. 2.4141E»00

1.2738E-60
.J4.0886E-09 -
, S.9366E-20
- a.5000E-01

» - 5.17366-69
--1-.00556-20 •
. 1 1.50006-01
/ 6.9101E-72
:- 0. : :

PI = 2.006*01 N/SU-Mi
XH2 - .

r f* • .

(HO .
.1 -•' . -
A
S " -• •
z
GAME. - .;
U .': • • \

. •>*• if

SPECIES

E-
H • --,..'.
h » • • - • - • •
H2 •< -• "'
H- . .
H2*
HE . ' . . • ' •
H6* ' - -
HE»» ' .

85' ,:•-.. .-...

MOVING SHOCK
1^90566*01
4.2231E»00
4.5128E*00
4i 3714E*00 * ••

.2.0314E*OC
'"•I. 0794E*00
^liOOOOE*OC '•'
V'9. 7711 6-01 \ •
|3. 1*2*6.00 •

_— — •«•_«.«•

_ • .

1.39656-32
. 8.1788E-06

a. 65966-20
. B.*9996-Ol
--.*. 52186-38

• '2.82*76-21
..1.5000E-01.
•1.0266E-56

" •}.

USl - 4.COE*
: XHE.= .15 .

STANDING SHOCK
'• 2.5396E*01
'.- 3.8279E»00
- 6.6355E»00

• . 3.9436E*00- •
. 1.93956*00 ••.
-1.05366*00 ;

- '1.00006*00
9.8270E-01

.- -l.*366E*00 '•'

MOLE FRACTIONS

1.B679E-38
. ', 6.9411E-07
--. ' ' 6.*5146-20
•;• 8.50006-01:

9.5541E— 45-
4.90756-21'

:; 1. 50006-01'
"':•-'•: 6.43866-60

.,0.

USl - 5.006*
. XH6 .= .15 j.

STANDING ShOCK
5.07556*01
5.63386*00

•• 9.0007E»00
5i98236»00 t

-• 2:30CBE«00 •
• 1.0833E*00

' 1.00066*00
• -9.39086-01
. 1.' 57226*00 !

MOL6 FRACTIONS

1.5559E-20
'1.2757E-03

. '8.30106-20
, 8.4882E-011

-..•• • 2.7695E-25
1.92626-21

v, 1.49S06-01
.2.2447E-49
•3 .

03 M/SEC
."-' . .. •-. •*
I ' . : : .•

R6FL6CT60 SHOCK
,6.22806*01

. . . :3.,4302E*00 '
• • ' n .1.14656*01

. 5.73196*00 ••
1- 2.27206*00 •

:~ ' -•: 1.0689E*00 •
> • • 1.0003E*00

. - 9.5035E-01 .
- • .-'1.2745E»00 -

1.51456-22
• - . . - • 6'.12526-04 '
?."" 6.75536-20

- : ' • ' • • . 8.49436-01
• ; '. 2.32076-27 :
:- • 1.9983E-21

-'• ,:.-.i '1^4995E— 01'
* -1.03106-50

-. • o.

03 M/S6C

' " " • ' ' ' " . . ' :
REFLECTED SHOCK

.-.- 1.09386*02
7.11066*00

'.. . 1.52046*01
. • 8.34166*00 '

' .• 2.46196*00
• • 1.10096*00
• ' -1.01206*00

8.42386-01
; l.33186»00':-

y • - - - v ' • * 1 ..-°
4.8S64E-16

•' 2.3690E-02
••-.- *.7607E-16

8.28096-01
2.95656-20
9;6723E-18

' l'.*822E-Ol
. 2.7660E-39

0. +

PI - 2
XH2 *

p •• i. .

T :; 'v"'
RHO'1 ' ;
H
A ' '
S ' ''
I
GAME
u ".••;'!

SPECI6S

E-
H • ' • " ^'
H* • " ; '"••

H- = '
H2» '' •""
ME ' "•'•
HE*'.' ,.-'
H6**' ' ' '

PI •= 2.
XH2 • .

.OOE*01 N/S9-N,

.85 - ' • ' • ' ' • • • •

MOVING SHOCK
• -2.'7706E»01, •"
'- '.5.55986*00 ;: *

4.97946*00 ' "
',''5.90026*00

2.28386*00-'"
•1.10606*00 •'
1.00076*00 '

' 9.37446-01
.3.87316*00

.. 3.94816-21
;r"1.3610E-03 ~'

7.2013E-20'
. 8.4874E-01
. 4i259*E-26
' T.3092E-21
": l.*990E-01 ' '
" 3.3867E-50
' • 0. ' '

005*01 N/SO-M,
8 5 ' . • • ' • . • ' • •

USl - 6.00E-I
XHE'» ;15

STANDING SHOCK
'' 9.1982E»01'-

; '7.20786*00 .
'.1.25666*01
,8.65396*00

. 2.46806*00
' 1.11386*00 '

'1.01556*00 '..
8/32196-01
,lV53206*00,'

MOL6 FRACTIONS

. , 1.2367E-15
3.05256-02

'l'.2164E-15
8.2176E-01

.! !l'.0390E-19
: . 2.04816-17

.r.*7716-01
. 6'.533«6-39

0.

•03 N/SEC

REFLECTED SHOCK
.' 1.6927E»02

' 8.07906*00 '
2.00606*01
1.13276*01 "

' 2.60696*00
1.13*76*00
1.0*446*00

' 8.0540E-01.
' . 1.28306*00 '

_, ., — ^^ m

. 1.15966-13
8.S0596-02

. ... 1.1*216-13
: '7.7132E-01

. 3.19*06-17'
1.7818E-15

' 1.43626-01 '
1.3678E-35.
0. ..

USl .» 7.006*03 M/S6C
XH6 » .15

MOVING SHOCK STANDING ShOCK .
p • • .'
T . - 3

RHO' •'• •' '•
H ' "''
A •'• ' ' '
S ' ' -7

I - t • • • •
GAME " "-'
U ;' '•'

SPEC 16 S

E-
H ' ' '' - '
H* ' ' ^
H2 -
H- •.
H2*
HE
hE*
HE**

3.84586*01
•6i 71636*00
5.67236*00 '"

•'7.733*6*00
2".39606*00 '•'

"V. 1321E*00
' 1.00956*00
8.46766-01

\'4'.6563E*00

1.09596-16
1.87886-02
1.0831E-16

* 8. 32626-01 •
4i4260E-2l
1.3602E-18
1.4U59E-01 -
8.75306-42

.0.

l'.59V56«02
8.19746*00 '
1.85156*01 .
1.20106*01

' 2.63206*00
1.14!83E*00

' 1;0540E*00 '
8.0180E-01 '
l.'4252E*00 .'

MOLE FRACTIONS

1.96436-13
'.U02476-01

1.9358E-13
7.5521E-01
5.31546-17
2.90256-15

" 1.42316-01
3.56646-35
0.

REFLECTED SHOCK
' 2.60226*02

8.826*6*00
2.69766*01
l.*9686*01
2.77226*00
1.17336*00
1.09286*00
7. 96756-01
1.2417E*00 "

2.3060E-12
1.6985E-01

' 2.2725E-12
6.9289E-01
1.146TE-15
3.4623E-14
1.37266-01

. 9.84106-33
0.

36



TABLE!. -Continued

• 20 N/ irf

PI = 2.00E»01 N/SO-M,
XH2 = .85

US1 = 8.00E»03 M/SEC
XHE * .IS

t
P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H*
H2
H-
h2»
HE
H6*
HE»»

PI • 2.
XH2 = .

P
T
RHO
H
A
S
I
GAME
U

SPEC IE S

E-
H
H*
H2
H-
H2»
HE
HE»
HE*»

<OV1NC SHOCK !
5.15036*01
7.*639E»00
6.68776*00
9.d732E»00
2.49406*00
1.16006*00
1.0318E*00
8.0764E-31
5.4931E*00

;-_

1.0680E-1*
6.1080E-02
1.0570E-1*
7.9295E-01
1.C3B3E-18
1.1192E-16
1.4537E-01
l.lO*2E-38
0.

006*01 N/SO-M,
as

MOVING SHOCK
6.65366*01
8.00236*00
7.81B5E»00
1.22996*01
2.60136*00
1.1908E»00
1.06356*00
7.9516E-01
6.33636*03

1.553*E-13
1.193*6-01
1.53856-13
7.3961E-01
2.*735E-17
1.51356-15
1.4105E-01
6.16*26-36
0.

>TANOING SHOCK
2.672*E»02

: a.97l2E»00
2.68796*01
l.6033E*01
2.81326*00
1.18806*00
1.10856*00
7.9583E-01
1.368CE«CO

MOLE FRACTIONS

3.6535E-12
1.9578E-01
3.5997E-12

• 6.68906-01
1.86526-15
5.5755E-1*
1.3532E-01
9.06256-32
0.

US1 " 9.00E*
XHE • .15

STANDING SI-OCK
4.18706*02
9.65076*00 .
3.69206*01
2.06436*01
3.00506*00
1.23306*00
1.1751E*00
7.9625E-01
1.34316*00

MHI P FPATTinNCnULC rKAb 1 lUfio

3.15666-11
2.9798E-01

• 3.H07E-11
5.7437E-01
2.62416-1*
4.85516-13
1.27J5E-01
7.72*SE-30
0.

REFLECTED SHOCK
4.02966*02

'9.5131E»00
3.66466*01
1.S373EKU
2.958*E*00
1.2172E*00
1.1557E*00
T.9605E-01
1.22706*00

„:

2. 21 506-11
2.69*6E-01
2.1836E-11
6.0075E-01
1.76866-14
3.3220E-13
1.2979E-01
2.03S2E-30
0.

03 M/SEC

REFLECTED SHOCK
6.00116*02
1.01606*01
*.7997E»01
2.*426E*01
3.15996*00
1.26626*00
1.23066*00
7.98646-01
1.22926*00

1.3405E-10
. . 3.7*7*E-Ol

1.32196-10
5.03376-01
1.54126-13
2.00S6E-12
1.21896-01
1.30666-28
0.

PI • 2
XH2 -

P
T
KHO
H
A
S
2
CAME
U

SPECIES

E-
h "
H» :

H2
H-
H2»
ME
HE*
HE»*

PI * 2
XH2 •

P
T .
RHO
H
A
S
z
GAME
U

SPEC IE S

t-
H
H»
H2
H-
H2»
HE
HE*
HE**

.006*01 N/SU-M,

.as

MOVING SHOCK
8.3*406*01
a.**04E»00
8.9710E»00
1. 50356*01
2.71246*00
1.22466*00
1.1C21E»OC
7". 9092 E-Ol •'
7.1736E»00

....

9.9029E-13
1.85236-01
9.8116E-13
6.7866E-01
2.19246-16
9.3495E-15
1.36116-01
«.0*B7E-35
J. .. •

.006*01 N/SO-M,

.85

MOVING SHOCK
1.02126*02
8.82626*00
1.00916*01
1.79906*01
2.82716*00
1.26136*00
1.14666*00
T.8976E-01
7.99906*00

4.34396-12
2.55T*f>01
4.30576-12
6.13446-01
1.25856-15
J. 94456-14
1.3082E-01
1.02466-33
1.

US1 » 1.006*04 M/SEC
XHE - .15

STANDING SHOCK
6.1753E«02
1.02856*01
*.7959E»01
2.58116*01
3.20856*00
1.28286*00
1.25226*00
7.9929E-01
1.3*406*00

MOLE FRACTIONS

1.81406-10
4.0272E-01
1.7B906-10
*.77*8E-01
2.16006-13
2.7149E-12
1.1980E-01
2.86946-29
0.

US1 " 1.106*
XHE - .IS

STANDING SI-OCK
8.64426*02
1.09056*01
5.92176*01
3. 1509E»01
3.42596*00
1.33676*00
1.33866*00
8.04046-01 •
1.36546*00

MOLE FRACTIONS

8.26826-10
5.05S56-01

' 8.16546-10
3.82006-01
1.27296-12
1.15566-11
1.12056-01
8.982*6-27
0.

REFLECTED SHOCK
8.55596*02
1.07966*01 v

' 6.01906*01 '
• 3.01206*01

3.37886*00
' ' •1.32026*00

1.31666*00
' 8.03146-01

1.25* 46* CO

_-_

6.27866-10
4.80976-01

'• 6.19686-10 ;

4.05106-01
9.5793E-131'
9ilJ19E-12
1.13936-01
4.89136-27
0.

0* M/SEC • - • - •:

REFLECTED SHOCK
1.17026*03
1.1**6E»01

' 7.23686*01
' 3.64236*01
3.6179E*00
1.37836*00
l.*127E*00 '-
8. 095 IE -01
1.2951E»00

5

• 2.53**E-09
5. 84306-01
2.50*76-09

• 3.0953E-01
4. 7638 E- 12
3.**7*6-ll
1.06186-01
l.*113E-25
8.570te-93



TABLE I. -Continued

PI = 2
XH2 =

P
T
RHO
H
A
S
i
GAME
U

SPEC I E S

E-
H . '•- '
H*
h2
H- *•"
H2* '' ~-"
HI
HE* < • '
HE**

PI = 2
XH2 *

':•.'.:

P
T
RHO •
H
A

S
I
GAME -. .
U

SPE C IE S

E-
H
H*

H2
H-
H2»
HE
HE*
HE**

.006*01 N/SQ-M,

.35

MOVING SHOCK
l.2260E*02
9.18246*00
1.1156F*01
2.12566*01
2. 9466 E* 00
1.30095*00
1.19676*00
7.90146-01
8.81796*00

1.5612E-H >
"' 3.2874E-01

• 1.5485E-11
' 5.45916-01

-•'-3.63616-15
--•1.3237E-13

- 1:253*6-01
:• ' 2.2200E-31

0.

.006*01 N/SO-M,

.85

MOVING SHOCK
1.44876*02
9.51596*00
1.2160E*01
2.4803E»01

. 3.0712E*00
U3431E*00
U2521E*00

•7.9163E-01
9.63006*00

.- . c

..<•*.* 36 (.E -11

.»''.. 0265E-01
i. '4.4022E-11

4.7755E-01
• 1.8893E-14

• 3.t2U2E-13
1..1980E-01
l.7*20E-30
1.

US1 * 1.20E*04 M/SEC
XHE =• .15

STANDING SHOCK
1.1608E*03

' 1.15366*01
7.0175E«01
3.7748E»Ol
3.6615E«00
1.3941E.OO
I.4340E»00
8. 106*6-01
1.40416*00

MOLE FR ACT IONS

3.1216E-09
6.0525E-01
3.0868E-09
2.9014E-01
5.7995E-12
*.0583E-ll
1.04416-01
2.1235E-25
8.93S6E-93

REFLECTED SHOCK
1.5*706*03
1.2152E*01
8.383SE»01
*.3370E*01
3.68696*00
1.4400E*00
1.5184E*00
8.1879E-01
1.3530E»00

9.8285E-09
6.8284E-01
9.7316E-OS
'2.1837E-01
2.H50E-11
1.1809E-10
9.8787E-02
*.0532E-24
*.059*E-87

US1 = 1.306*04 M/SEC
XHE = .15

STANDING SHOCK
1.50646*03
1.2222E*01
8.0193E»Ol
4.451SE»01
3.9251E»00
1.4542E*00
1.5?69E*00
8.2016E-01
1.4625E*00

KO L E F R A C T | ON S

1.1328E-0«
6.9871E-01
1.12216-08
2.0369E-01
2.3723E-11
1.3005E-10
9.75S7E-02
4.6157E-24
3.6233E-86

REFLECTED SHOCK
1.9B95E*03
1.30026*01
9.3749E«01
5.10006*01
4.20896*00
1.50476*00
1.63216*00 -
8.3474E-01
1.4351E*00

4.17656-08
7.7466E-01
4.1455E-08
1.3344E-01
9.4288E-11
4. 04 566-10
9.1901E-02
1.4664E-22
1.1146E-81

PI = 2
XH2 =

P
T ; '•
RHO
H
A
S
i
GAME
U

SPEC IES j

E- . ? '\
H
H*

h*H-
H2»
HE • .
HE*
HE**

.006*01 N/SQ-M,

.85

•; <\ .
MOVING SHOCK •

1.68906*02
-.9.84296*00
,1.30756*01
2.86316*01
3.20236*00
1.38776*00
1.31256*00 -
7.93806-01
1.0436E*01

1.16296-10 .
4.7614E-01
1.15456-10
4.09576-01

, 5.68106-14
». 974.26-13,

..1.14296-01
1.2653E-29
3.

US1 • 1.406*0* M/SEC
XHE « .15

STANDING .SMCCK
- 1.89546*03

- 1.30436*01
8.83196*01
5.18106*01
4.23696*00
1.5163E*00
1.64546*00
8.36446-01
1.54726*00

MOLE FR ACT IONS

4.52326-08 '
... 7.04486-01

, 4.4913E-08
1.24366-01

: 9.:76906-11 "
4.16646-10:

.' 9.11646-02
i. so tee- 22
3.23676-82

REFLECTED SMOCK
. - 2.5003E*03

1.4269E»01
1.00166*02

' 5.94466*01
4.67386*00

. 1.57186*00
• 1.74946*00

8.75076-01
1.5666E»00

2.5898E-OT
. 8.5678E-01

2.57836-07
S.74T7E-02
5.32436-10
1.68266-09
8.57416-02
1.18076-20
2.4593E-75

PI • 2.
XH2 s .

P
T
RHO
H
A
S
I
GAME ' -
U

SPEC IE S

E-
H
H*
hi
H-
H2»
HE
HE*
HE**

006*01 N/SU-M.
85

MOVING' SHOCK
1.94686*02
1.0171E»01

•1.3892E*01
3.27416*01

'3.3412E*00
1.4346E*00
l.3777E»00
7.9670E-01
1.12366*01

2.93536-10
5.48346-01
2.91626-10'
3.'4279F-01
1.5U92E-13
2.06896-12
1.06876-01
1.87366-28
0.

US1 » 1.50E*04 M/SEC
XHE • .15

STANDING .SHOCK
' .2.3174E*C3

"1.42336*01
9.28786*01
5.'9596E*Ol
4.67586*00
1. 57866*00
1.75306*00

' 8.76246-01
1.68286*00

MOLE FRACTIONS

2.56936-07
8i59C76-01

- 2.5585E-07
5.53596-02
4.95986-10
1.57S36-09
8.55706-02
1.10906-20
3.1016E-75

REFLECTED SHOCK
• ' 3.11766*03

1.78326*01
9.50666*01
6.95956*01
5.9531E»00
1.64196*00
.1.83916*00
1 .08066*00 •
l.S1875»00

1.25646-05
9.12456-01
1.25546-05
5.95766-03
1.30736-08
2.37166-08
8.1563E-02
1.9894E-16
1.0294E-60
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TABLE I. -Continued

20 N/ m

PI
XH2

2.00E»01 N/Sij-M,
.85 ' '..

USl
XHE

1.606*04 M/SEC

P
T •'•'" •

H
A
S
i '
GAME ' '
u

MOVING SHOCK
2.2221E*02

•'• 1;'3567E*01
• '•' li4611E»Ol

"•S.713~2E»9l
•3:4891E*00
1;4B356*CO

'•'•1.44755*00 '
"8.0045E-01

• 1/2030E»01 "

STANDING ShCCK REFLECTED SHOCK
2.73696*03

•1.68236*01
8.87926*01

• 6.7774E*01
5.64746*00
1.6376E»00
1.83226*00

• l.b347E«00
• 1.98136*00

3.8992E*03
2.H25E*C1
a.0540E*01
8.25766*01
7.2132E»00
1.70466*00
1.85316*00
1.0747E*00
2.6638E*00

SPECIES' I MOLE FRACTIONS

E-
H

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

6.74086-10' '
4.1829E-01
6.7006E-10"

' - 2.7808E-01
;' '.'3. 97686-13 \'.

U0363E-01 ••'•
'J 8.6'857E-28

• ": o.

•'. 5'. 1457E-06
9.0840E-C1

' 5.13S5E-06
9.72486-03

'•• 5.96256-09
1. 22046-08

' 8.1869E-02
• ' ' 2.01026-17
; " 2V7B68E-63

1.9580E-03
9.1488E-01
1.9579E-03
2.6206E-04
5.859ZE-07
6.8104E-07
8.0944E-02
5.9806E-11
7:2555E-40

PI
XH2

P
T
RHO
H
A
S
i
GAME
U

2.00£*0l N/Sb-M,
.85

USl
XHE

1.706*04 M/SEC
.15

MOVING SHOCK STANDING SHOCK
2.5144E*02
1.08686*01

4.18056*01
3.6498E*00
1.5342E*00
•1.5216E*00
8.05566-01
1.2819E*01

3.09736*03
2.20136*01
7.60966*01
7.61356»01
6.80996*00
1.68646*00
1.84906*00
1.1394E,«00
2.56296*00

REFLECTED SHOCK
4'.66596*03
3.18376*01
7.8135E»01
9.4806£»01
7.47436*00
1.74696*00
1.87576*00
9.3551E-01 .
3.0903E*00

drci. ic:

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

1.61BBE-09
6.8557E-01
1.61046-09
2.15B5E-01
1.00186-12
9.3458E-12
9. 85826-02
8.4644E-27
3.

nut.c TKDI.I tuno

2.70SOE-04
9.1752E-01

. 2.70866-04
8.0952E-04
1.21S7E-07
1.6183E-07
8.11256-02
3.9709E-13
9.40S3E-48

1.37786-02
8.92396-01
1.377BE-02'
8.03506-05
2.40416-06
2.6712E-06
7.9971E-02
7.8914E-09
3.4756E-32

PI - 2
XH2 »

P
T
RHO
H
A
S
I
GA.-4E
U

SPECIES

E-
H
H*
H2
H-
M2*
HE
HE*
HE**

PI => 2
XH2 o

P
T
RHO
H
A
S
i
GAME
U

SPECIES

E-
M
H*
H2
h-
H2*
HE
HE*
HE**

.OOS.01 N/SO-N,

.85

MOVING SHOCK
2.8234E*02 -
1.12766*01
1.5655E*01
4.o758E*01
3.82936*00
1.58646*00
1. 5993 E* 00
8.1309E-01
1.3600E*3l

4.0894E-09
.7.4946E-01
4.C721E-09
1.5675E-01 •
2.55686-12
1.939BE-11 •
J.3T90E-02
9.6129E-26

•o.

.006*01 N/SQ-M,

.85

MOVING SHOCK
3.14826*02
l.!776E*Oi
1;5918E*01
5.19906*01
4.04166*00
1.63966*00
1.67946*00
8.2589E-01
1.4372E*01

1.14276-08
S.0915E-C1
1.13906-08
1.01546-01
6.9134E-12
4.43566-11
8.9314E-02
1. 17266-24
3.7674E-90

USl - 1.806*04 M/SEC
XHE » .15

STANDING SHOCK
3.45336*03
2.7371E«01
6.7973E«01
8.4867E.01
7.25616*00
1.7252E*00
1.85626*00
1.03646*00
3.13956*00

MOLE FRACTIONS

3.4819E-03
9.1206E-01
3.48186-03
1.6561E-04
7.7834E-07

' 8.86726-07
8.0812E-02
2.23416-10
7.8493E-38

USl - 1.90E*
XHE - .15

STANDING SHOCK
3.85756*03
3.14646*01
6.5542E«01
9.42846*01
7.41786*00
1.7591E»00
1.87586*00
9.34266-01
3.49496*00

MOLE FRACTIONS

1.384C6-02
8.9227E-01
1.38396-02
8.31186-05
2.07376-06
2.3011E-06
7.9966E-02
5.74606-09
1.05916-33

REFLECTED SHOCK
5.40556*03
3.53216*01
8.00596*01
1.0655E»02 i
7.7279E»00
1.78206*00
1.91166*00
8. 845 IE -01
3.20076*00 .

3.22616-02
8.56956-01
3.2260E-02
4.715TE-05
4. 41426-06
4. 97*0 E- 06
7.8469E-02
7.04676-08
1.0689E-28

04 M/SEC

REFLECTED SHOCK
6.11246*03
3.7872E*01
8.25916*01
1.18396*02
7.99546*00
1. 81536*00
l.9542E»00
8.63786-01
3.42856*00

5.33516-02
8.16496-01
5. 33506-02
3.33756-05
6.24966-06
7.19726-06
7.6758E-02
2.6907E-07
1.42776-26
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TABLE I.-Continued

p'j-20'N/iri
2

PI ' 2.006*01 N/SU-M,
XH2 - .

P -
T
RMO ••. :
H. •
A-. . :
S
I
GAME. .
U . •

SPEC IES •

E-
H -. :
H* • '
H2 •
H-. -•-•,'.,
H2» " r i ••
HE •'...-••
HE* • > • : • '
HE** ='•

85

MOVING SHOCK
3.*8656»02
1.2*926.01
1.5t)68E»01
5.7*97E»01
4.33356*00
1.69306*00
1.75B9E*.00
8.54716-01
1.51266*01

4.2105E-OB.
.. 8. 62946-01
.' ». 20126-08

5.177DE-02
, . 2. 28126-11
. 1.1575E-10

. i 8.5279E-02

. 2.0798E-23
2.88646-83

US1 - 2.006»C* M/SEC
XHE => .15

STANDING SHOCK
*.2764E»03

' 3.*2*7E»01
6.626CE*01

. 1.0*426*02
7.63806*00
1.79136*00
1.90856*00
9.0171E-01
3.630*6*00

MOLE FRACTIONS

3.0904E-02
8.5953E-01
3.09C36-02
7.5662E-05
3.5848E-06
*.0175E-C6
7.85826-02
3.8016E-08
3.2865E-31

REFLECTED SHOCK
6.71686*03
3.99116*01
8.4111E*01
1.30406*02

• 8.2567E»00
1.8*886*00

•• 2.00096*00
8.53706-01
3.51176*00

7.5436E-02
7.7*12E-01
7.5*3*E-02
2.529*6-05
7.763*E-06

• 9.U22E-06
7.*967E-02
6.95276-07
4.60086-25

PI » 2.006*01 N/SU-M.
XH2 =• .85

US1 • 2.10E»C* M/SEC
XHE = .15

' MOVING SHOCK STANDING SHOCK
P
T. •
HMO ' •
H' •
A
S
1 '•• •
GAME .
U

SPECIES-

e-
H " ' '
h» - ••
M2
H-- -

H2» • -
HE -
HE* •
hE»»

3.32956*02
1.3915E»01
1.5079E*Ol
6.3262E.01
4.^4456*00
1.74476*00
1.8251E*00
9.62676-01
1.5826E.01

4.1382E-07
9.0*14E'01
*.i3**E-07
1.3666E-02
1.53816-10
S. 27736-10
S.2ld9E-u2
8.*645E-21
3.3323E-76

4.46916*03
3.66086*01
6.29406*01
1.14636*02
7.85636*00
1.826SE*00
1.94436*00
8.68456-01
3.79936*00

MOLE FRACTIONS

4.86C1E-02
8.25616-01
4.86C1E-02
3.2614E-05
4.6350E-06
5.28526-06
7.7143E-02
1.6153E-07
4.6146E-28

REFLECTED SHOCK
6.97086*03
4.15126*01
8.19216*01
1.42326*02
8.*9486*00
1.88476*00
2.0*986*00'
8.4803E-01
3.56416*00

:

9.7508E-02
7.3177E-01
9.7505E-02"
1.93766-05.
8.67326-06
1.0418E-05
7.U76E-02
1.3998E-06
5.82036-2*

PI - 2
XH2 «

f . - .
T ' .'•
RHO '
H :.
A „"
S
I
GAME
U "

SPECIES

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

PI =• 2.
XH2 »

.00c»01 N/Stt-M,

.85

MOVING' SHOCK'
*. 15616*02 'V
1.72166*01 ' "
1.306*6*01 ''
6.92336*01''
6.03196*00
1.79036*00

7 1.8*796*00
.'1.1*376*00 .
"1.63996*01'

-•_ j — .!_-_'-
1.9*696-05" '
9.17626-01
1.9*666-05
1.16986r03
3.1*376-09 "

. 6. 12916-09 .
8.U74E-02
1.29*06-16 '
*.*7276-61

OOEtOl N/Sa-M,
85

US1 - 2.20E*04
XHE - .15

M'/S'EC ,-- "...<,.

STANDING SHOCKS REFLECTED SHOCK
.'^"4.25156*03
"'-'3.81986*01

- 5.61076*01 ;
-,,. "l.2458E*02 .
. ' 8.03766*00

1.86576*00 . ,'. .'„
. 1.9838E«00_

8^52576—01 .-
'3.82236*00 '

MOLE FRACTIONS -

'6.7*566-02'}.-.
7.89**E-01 •".".
6. 7*556-02 '-.'•".•

, : 2.076SEV05 .':
5.16756--06.".'..

'5.97C86-06 ',-.
. 7.56136-02...
,' 3.81*26-07 .. .
' ' 3.77926-26 "

'-• US! - 2.306*0*
XH6 - .15

6.50736*03-
. *. 25556*01

. 7.28916*01
• 1.53276*02

• 8. 68096*00
..."1.92526*00

- . 2.09806*00
• 8.44096-01

3.57436*00

— . — _: —

.1.18216-01
.. , 6. 92056-01 .
: 1.1821E-01

1.4387E-OS
. 8.57526-06

• ,-.1.04446-05
, . 7.14966-02.

2.25336-06-
3.06376-23

M/SEC. - .'.-..

MOVING' SHOCK .STANDING ShOCK-- REFLECTED SHOCK
P
T • .
RHO
H . ,,
A . . t ,-
S . . '.
Z ' . :•-

OAM6. ..
U

SPECIES

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

4.483oE*02 •-,.
2'.1«13E»01- •
1.131*6*01

. 7.5*306*01 . ...,4

.- 6.68*2f;*00 : •
1.827*6*00 ..
1.85066*00 .
.1.12756*00 . .
1.69256*01 '

"-— '

*. 92056-0* .-
9. 17816-01 -
4.920*6—0* -
1.49086-04
3.56776-08
4. 88316-06
8.10536-02
4.17606-13
1.78416-48

*. 02*86*03'. •:.<
, .3.9*306*01. .
-.5.03616*01

1.3*626*02 .-.,;
' • 8.21976*00 .,--*..
,-, 1.90*96*00 i
; : 2.02696*00 ••

8.45396-01 :;.
3.80586*00

MOL6 FRACTIONS —

8.72786-02 •;
. .7.51*16-01

8.72766-02
. 1.5165E-05

5.*332E-06- .
6.36266-06
7.*OC6E-02
7.1861E-07
3.52816-25

6.03716*03
•. '*. 3*106*01

6.*792E*01
" 1.64106*02
•' >8i654 86*00..
. 1.9651E»00
'W; 146*6*00
i' 8.*1*96-01.

1.57526*00

• • 1.38136-01 '
' -6.538*6r01--

•- 1.38126-01.
. 1.08636-05

8.2425E-06 •
1.01586-05-
6.98806-02

• 3.31656-06
1.15156-22



TABLE I. - Continued

PI -',2.00E»Ol N/SO-M,
XH2 = .B5'- "-'"~•'.-'' '

US1
~XHE

2.406*04 H/SEC
.15

PI = 2.00E»01 N/SO-M,
XH2 = .65

US1 -, 2.606*04 H/SEC
XHE = .15

P " - ' ' •
' f • - — *-' ' *

RHO ' "
H v

A-
S- - "
I- • ' • ' ' '
GAME :;'
y, ... .. ...

WIVING SHUCK
*. 83*76*02
2.5225E*01 '
1.0322c*01
S.1912E»01
6.8954E*00 ;
1.85876*00 ;
1.85686*00"';
1.01516*00'
1.7*93E*Ol "

STANDING SHCCK
•' *i'0023E«03

' ' 4.0625E«01
4.7524E.C1
li"*535E»02

' 8.*171E*00
• •i:'9*10E«00

•' ^.'OTSOEtOO
" '8.4125E-01

3.80366*00

REFLECTED SHOCK
. , 5.9033E»03

4.4365E»01
6.0525E*01
1.7585E*02
9.0S2*E*00

" "2.0027E»00
2.1985E*00
8.40186-01
3.5916E»00

, ,, • MOVING SHOCK- STANDING SHOCK REFLECTED SHOCK
p." , _ ..
j , '

RHO \ •
H - '
A
S
i. .
GAME

V' . • • .

• 5.64o5E»02
,. 3.02006*01 •
. 9.86966*00

9.5881E*01 ' .
• 7.09246*00

i ,- 1.9134E»00
1.89446*00
8.792*6-01 ...,-

^ 1.88646*01!-

4.53996*03
4.32086*01 .
4.82206*01 •,
1.70076*02 '
8.88366*00 '
2.00856*00

' 2.17906*00
8.-38216-01 :

. ,3.86586*00

• : •- 6.5411E*03
. 4.674 7E»01
6.0352E*01
2.03576*02
9.54516*00
2.07*26*00
2.3185E*00
8.40636-01
3.68*36*00

SPECIES ' .MOLE FRACTIONS-^-—. —~.. SPECIES . 1 : -— MOLE FRACTIONS :—'

t-
H

HE •» •"
H6» '•
HE** - ''•

3.7100E-03
».1175E-01

•'j.nooe-93'1
• »;1812E-OS '.

1.5580E-07
1.8*656-07'

"8.078*E-p2"
•6.36066-11
1.8681E-*0,'

1.07OE-01 .
7.12*CE^P1 .
1.0761E-01

'1.1702E-05
5.7352E-06

' 6.8123E-06
-7.23566-02

l.25**E-p'6 .
•2.5834E-2*

1.58S3E-01
6.1469E-01
1.5852E-01..

•8.9006E-06
8.116*6-06
1.0139E-05;
6. 82 2* E-02.
».88126-06
4.5632E-2?

E- . .
H.-' .
H* :'.

H2 .
H-- ..'
H2»."
HE
HE*. ; -
HE**.

2.3450E-02.
8.7391E-'31
2.3*50E-32
1.2930E-05
5.81376-07
6.4739E-07
7.91816-02
6.58936-09 .
3.5621E-33

1.5100E-01.
6.291*6-01
1.5100E-01
7.728*E-06

.6.6177E-06 i-
8.132*E-06
6.88366-02
3.5*5*E-06
1.1817E-22

2.0208E-01
5.3113E-01
2.0207E-01'
5.577*E-06
8.398*E-06
1.0870E-05
6.*686F-02
1.113*E-05
9.3628E-21

PI
XH2

P
T -
RHO

GAME
U , :

2.00S*01 N/SQ-Mf US1 • 2.50E*0* M/SEC
• .85- , • .-••'•:-•' •;•

MOVING SHOCK.
5.22*«E*3?;i

• 2.80936*01'
9.9355E*00
8.8T3*E*OU"
6.97176*00
1.88676*00

. '1*87196*00
:.9.2*26E-01'v
• 1.61516*01 •

. • XHE • il5

STANDING SHOCK
4.20036*03 "

• 4.18996*01
. ' - *c7!97E«01'

• • • • • 1.572*E»02'
: • 8.64136*00

•' ; 1.9752E»00 '
••-- 2.12406*00
". 8.3906E-Or

• 3.825*E»00'

REFLECTED SHOCK
•"'• 6; 11*36*03

' • •*.55026»01
' 5.S558E*01
;;-- 1.8910E*02

• • • • • ' •'" 9.28626*00
2.03876*00 '

-"- 2.2562E*00
"••• • ' 8.39986-01

3.6298E»00

P
T,
RHO
H
A'; '
S.
I"
GAHE

.OOE*01 N/SU-M, . US1 > 2.70E*C* H/SEC ->' • ' '

.85

MOVING SHOCK
6.09386*02
3.185*E*01
9.95506*00
l'.0334E*02

. 7.2411E*00.
1.939*E*30 ,

, 1.9217E*00
.' 8.5657f-01 .

. l'.9607E»Ol

. XHE =• .15

STANDING SHOCK
*.9690E*03

. ^ *.*520E*01
. . 4.9890E*01

. 1.83666*02
9.1374E*00
2.0*16E«00 .

. 2.23726*00
•. 8.38276-01
. . 3.9176E«00

•: :• ,

REFLECTED SHOCK
7.0995E*03

• *.8047E*01
6.19696*01-
2. 1899E*02
9.8210E»00
2.10966*00
2.384*6*00
8.4189E-01

. 3.7494E*00

•SPECIES MOLE FRACTIONS —; ~— SPECIES : HOLE FRACTIONS ~'—

f-
H
X*
H2
H-'
H2*
HE
HE*
HE**

1.17366-02
,d.9638E-31
-1.1736E-02

2.02386-05
3.5S66E-C7

.*.0175E-07
0.0131E-02
1.1320E-09

.5.8000E-36

1.29C4E-01
•6.71296-01
1.2903E-01
9.4002E-06
6.1587E-06 -
7.*352E-06'"
7.0618E-02
2.1*19E-06
1.8369E-23

1.80056-01
5.73*OE-Ol
1.800*E-01
6.84086-06
8.2213E-06
1.0443E-05

• 6.6476E-02
7.3595E-06
2.0225E-21-'

E-.
H
H*
H2.

•M-;
H2*
HE '
HE'*,'
HE«»

3.73326-02
8.47276-01'
3.73326-02
9.42926-06
8.06316-07
8.9592E-07
7.80556-02
2.2142E-08
3.0193E-31

1.73106-01
5.86756-01
1.73096-01
6.41756-06
7.04226-06
8.81676-06
6.7042E-02
5.67396-06
6.85786-22

2.24156-01
4.8878E-01
2.24136-01

- 4.5560E-06
8.5378E-06

. 1.1275E-05
-6.2891E-02
1.6696E-OS •
*.2*09E-20.



TABLE I. -Continued

pj-20-N/m

PI = 2
XH2 =

P
T
RhQ
H
A
S
I
GAME
U

SPEC IES

E-
H
H+
H2
H-
H2*
HE
HE*
HE*»

PI = 2
XH2 •

P
r
RHO
H
A
S
I
GAME
U

e pc r | p r9r t L 1 C i

t-

H
H*

H2
H-
M2»
HE
HE*

HE**

.OOE*01 N/SO-M

.85

MOVING SHOCK
6.5634E*02
3.32326*01
1.0116E*01
1.1109E*02
7.4003E*00
1.9652E*00
1.9525E*00
8. 44036-01
2.03666*01

5.2490E-02
8.1818E-01
5.2490E-02
7.36B7E-06
1.0213E-06
1.1381E-06
7.6826E-02
5.5176E-08
3.4614E-30

.OOE»Ol N/SU-M

.85

MOVING SHOCK
7.0536E*02
3.4432E»01
1.031&E»31
1.1913E*02
7.5632E*00
l.9911E*00
1.9859E*00
B.3658E-01
2.1135E*01

6.S423E-02
7.87616-01
&.8422E-02
i.9907t-G6
1.2225E-06
L.3699E-06
7.5534E-02
l.l*71t-07
1.2573E-28

, US1 = 2.80E*
XHE = .15

STANDING SHOCK
5.4632E*03
4.5825E.01
5.1873E»OI
1.9791E*02
9. 3999E»00
2.07486*00
2.2983E*00
8.3897E-01
3.9771E«00.

— HOLE FRflCT IONS

1.9506E-01
5.4460E-01
1.95C5E-01
5.34*2E-06
7.3917E-06
9.«3<i2E-06
6.5258E-02
8.80226-06
3.5120E-21

t US1 = 2.90E*
XHE = .15

STANDING SHOCK
(..01046*03
4.71236*01
5.«.OC3E«Ol
2. 1278E«02
9.6700E»00
2.10836*00
2.36186*00
8.4017E-C1
*.343CE*00

• MOLE FRACTIONS

2.1612E-01
S.03C«E-01
2.1671E-01
4.43S6E-06
7.64?«E-06
9.95C4E-06
6.34S7E-02
1.3309E-05
1.6713E-20

04 M/SEC

REFLECTED SHOCK
7.7508E»03
4.9381E*01
6.3974E»01
2.35246*02
1.0110E*01
2.1*5*E»CO
2.*535E»00
8.4365E-01
3.8226E*00

2.4599E-01
4.4689E-01
2.4596E-01
3. 70*6 E- 06
8.5850E-06
1.1579E-05
6.1112E-02
2.4748E-05
1.8339 £-19

0* M/SEC

REFLECTED SHOCK
8.47676*03
5.0743£*01
6.6151E«01
2.5224E*02
1.04116*01
2.18156*00
2.52536*00
8.45886-01
3.9027E*00

2.6T43E-01
4.0577E-01
2.6739E-01
2.9845E-06
8.5135E-06
1.1738E-05
5.9363E-02
3.6302E-05
7.6025E-19

PI = 2
XH2 =

P
I
RHO
H
A
S
2
GAME
U

c off ice
dKCU ltd

E-
H
h»
H2
h-
H2»
Hb
HE*
HE»»

PI = 2.
XH2 = .

.OOE»01 N/SO-M,

.65

MOVING SHOCK
7.5669E*02
3.5511E»01
1.0541E*01
1.2748E»02
7.72806*00
2.01716*00
2.02156*00
8.3195E-01
2.19196*01

8.48476-02
7.5610E-01
8.4847E-02
4.9901E-06
1.4086E-06
1.58946-06
7.4202E-02
2.1182E-07
1.2114E-27

.006*01 N/SU-M.
,85

US1 * 3.00E«04 M/SEC
XHE » .15

STANDING SHOCK
6.6131E*03
4.8430E*01
5.6237E.01
2.2835E*02
9.9494E»00
2.1424E»00
2.42816*00
8.4181E-01
4.11446*00

MOLE FRACTIONS

2.36UE-01
4.6201E-01
2.3808E-01
3. 66646-06
'.7893E-06
1.0349E-05
6.1757E-02
1.97t2E-05
7.2970E-20

REFLECTED SHOCK
9.2787E*03
5.2151E»01
6.84296*01
2.7009E*02
1.0727E*01
2.21826*00
2.60006*00
8.4658E-01
3.98966*00

2.88496-01
3.65366-01
2.88436-01
2.3698E-06
8.3131 E- 06
1.1728E-05
5.T638E-02
5.3004E-05
3. 08156-18

US1 = 3.20E*C4 M/SEC
XHE = .15

MOVING SHOCK STANDING SHCCK
P
T
RHO
H
A

S
I
GAME
U

SPECIES

E-
H
H*
H2
H-

H2»
ME

HE*
HE**

8.6462E»02
3.7424E»01
1.101JE*01
1.4501E*02
8.05986*00
2.06<J8f.OO
2.09846*00
8.2722E-01
2. 34846* Cl

1.1837E-01
6.9176E-01
1.1837E-01
3.6053E-00
1.72795-06
1.9812E-06
7.1483E-02
5.7365E-07
4.8116E-26

7.9354E»03
5.1049E»01
6.0570E»01
2.61056*02
1.05296*01
2.2113E»00
2.56646*00
8.4621E-01
4.2752E*00

MOLE FRACTIONS

2.791SE-01
3.8327E-01
2.7911E-01
2.4324E-06
7.7123E-06
1.0686E-05
5.84C7E-02
4.1510E-05
1.1532E-18

REFLECTED SHOCK
1.10506*04
5.50926*01
7.27856*01
3.07806*02
1.13966*01
2.29286*00
2.75566*00
8.5553E-01
4.18486*00

3.2866E-01
2.8835E-01
3.2854E-01
1.4I39E-06
7.5054E-06
1.1117F-05
5.43236-02
1.11786-04
4.7179E-17



TABLE I. -Continued

PI • 20 N/ m

PI = 2.005*01 N/SU-M,
XH2 = .85

US1 = 3.40E«C4 M/SEC
XHE = .15

p
T
KHO
H
A
S
I
GAME
U

SPEC IES

E-
H
H+
H2
H-
M2»
HE
HE*
HE**

MOVING SHUCK
9.799CE*02
3.9131E*01
1.1<.77E»01
1.6366E»3Z
8.395BE»00
2.1238E*00
2.1ol8E*00
8.2563E-01
2.5053E*Ol

1.5208E-01
6.2708E-01
1.5208E-01
2.6715E-06
1.9718E-06
2.3013E-C6
6.8749E-32
1.2834E-06
9.6590E-25

STANDING SHOCK REFLECTED SHOCK
9.4093E»03
5.3752E»C1
6.4555E»01
2.959<VE*02
l.ll«5E»01
2.2816E*00
2.7117E«00
8.5223E-01
4.46086*00

• MOL E FRACTIONS ~*

3.1777E-01
3.0920E-01
3.176SE-01
1.5254E-06
7.1535E-06
1.03«2E-05
5.5232E-02
8.44C6E-05
1.5706E-17

1.3042E*04
5.8331E»01
7.6t>l5E»01
3.4840E*02
1.2137E»01
2.3689E»00
2.91846*00
8.65366-01
4.41416*00

3.6610E-01
2.1663E-01
3.6585E-01
7.5526E-07
6.2064E-06
9.7045E-06
5.1157E-02
2.4080E-04
7.4257E-16

PI = 2
XH2 =

P
I
RHJ
H
A
S
z
liAME
u

SPEC IE S

E-
H
h*
H2
H-
H2»
HE
HE»

HE**

.OOE»01 N/SO-H,

.65

MOVING SHOCK
l.2318E*03
4.2223E*01
l.2332E*01
2.0442F*02
9.08816*00
2.2358E*00
2.3657E*00
8.2684F.-01
2.8185E*Ol

2.1801E-31
5.C358E-01
2.180SE-01
1.4782E-06
2.2201E-06
2.6918E-06
6.3400E-02
4.7103E-06
1.2196E-22

US I = 3.80E*04 M/SEC
XHE = .15

STANDING SHOCK
1.2739E*04
5.98266*01
7.05986*01
3.72COE«02
1.2542E*01
2.4249E»OC
3.0161E»00
8.7179E-01
<..9301E»00

HOLF FRACT IONS

3. 86626-01
1.7737E-01
3.86266-01
«.*901E-07
4.8431E-06
7.76*2E-06
4.9373E-02
3.60716-0*
2.8297E-15

REFLECTED SHOCK
1.76736*0*
6.6900E+01
8.12<,3F»01
*.3915€»02
l.A018E*01
2.52466*00
3.25166*00
9.0328E-01
5.0*256*00

4.3106E-01
9.3241E-02
A.2956E-01
1.1277E-07
2.7646E-06
4.9777E-06
4.4635E-02
1.4961E-03
4.1319E-13

PI =• 2.00E»01 N/SQ-M,
XH2 = .85

US1 = 3.60E*04 H/SEC
XHE = .15

PI = 2.006*01 N/SU-M,
XH2 = .85

US1 = 4.COE*04 N/SEC
XHE = .15

MOVING SHOCK STANDING SHOCK
P
T
RHO
H
A
S
t
GAME
U

SPECIES

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

1.1023E*03
4.07146*01
1.1922E*01
1.8349E*02
8.7378E*00
2.1791E*00
2.2711E*00
8.2571E-01
2.66206*01

1.8541E-01
5.6312E-01
1.8541E-01
1.9923E-06
2.1362E-06
2.5403E-06
6.6045E-02
2.5537E-06
1.2527E-23

1.1017E»04
5.663C6*01
6.79666*01
3.3294E«02
1.1809F»01
2.353CE*00
2.86236*00
8.60366-01
4.67626*00

MOLE FRACTIONS

3.5369E-01
2.4038E-01
3.5351E-01
d.8020E-07
6.1627E-06
9.3654E-06
5.2233E-02
1.7147E-04
2.0361E-16

REFLECTED SHOCK
1.5248E*04
6.21046*01
7.9574E«Ol
3.9203E*02
1.29866*01
2.44S3E*00
3.0855E*00
8.80066-01
4.6885E*00

4.0042E-01
1.5108E-01
3.9986E-01
3.3847E-C7
4.5482E-06
7.5736E-06
4.60586-02
5.5710E-04
1. 40646-14

P
T
RHO
H
A
S
Z
GAME
U

SPEC IES

E- •
H
H*
H2
H-

H2*
HE
HE*
HE**

MOVING SHOCK
1.3683E»03
4.3696E*01
l.2701E*01
2.26486*02
9.4489E*00
2.29386*00
2.4654E*00
8.2876E-01
2.9744E*01

2.4962E-01
4.3991E-01
2.4962E-01
1.0815E-06
2.2247E-06
2.7526E-06
6.0833E-02
8.2680E-06
9.8054E-22

STANDING SHOCK REFLECTED SHOCK
1.45486*04
6.35816*01
7.2207E»01
4.13046*02
1.33816*01
2.49686*00
3.1688E*CO
8. 88696-01
5.2391E*00

* MOLE FR ACT ION S ~*

4.1619E-01
1.21106-01
4.1536E-01
1.89866-07
3.3566E-06
5.726tE-06
4.6514E-02
8.2292E-04
4. 88096-14

2.03296*04
7.3567E»01
8.1185E*01
4.9035E»02
1.5285E»01
2.t029E*00
3.40386*00
9.3297E-01
5.5100E*00

4.5649E-01
4.7891E-02
4.5155E-01
2.3692E-08
1.2668E-06
2.5231E-06
3.9127E-02
4.9412E-03
2.4543E-11



TABLE I. -Continued

p. • 20 N/ m

PI - 2.00E»01 N/SO-M,
XH2 • .85 , ,.

MOVING SHOCK
P „ .. . 1.5116E*03 .
T ''" ' '""'* '*. 5'l61E*01 "
RH'n'::V ':.:.". 1'. 3026E*01 "
H •::','.' 2.*967E»02'
A'"-'. %'„•;.•'. 9i8227E*00 '
S". ':%.'''•:•: 2.35306*00 .
i,.".' "••'.'' '•;• 2.5698E*00 '
GAME , T 8.3139E-01 "
U..''.'1:'.'!' ... 3.129i>E*01 '

SPECIES

E- 2'.80096-01 "
H . . . 3.81*56-01
H*' >'. .. "• 2.8008E-01 "
H2 ',.-* ':. ^ 7.73956-07'
M- ' '"• •'?'. ' 2.15*16-06
H'2* r' V";' •-* 2.72226-06.
HE' ' 'v "' 5.83576— 02^
HE* " '"•: ' . .:1.*0766:-?05•-
HE.**:,',_•••' . .6.9T46E-;21 -

..,-;,.-•;..

PI = 2.006*01 N/SU-M
XH2 » .85.... _ .

MOVING SHOCK.
P .. . 1.66186*03
T • ' " ' " "•' '*:.666l6*0i' '
RHO' •'•'."" 1.32916*01 "
H. ' ' ,2.73996*02 '
A " :" 1.0217E*01
S '". ' 2.*1*IE»00
*•'.''* "' v •'« '*• 67966*00..
G'AME'-'"."'';-- 8.3*t)16-0l';
u '' '•"-; 3'. 28**e*ov';

l'.iV<->.5.1fV , . ->

SP6CI6S

E- "•' """-'iro'96ii-oi'
H . 3.2*a2Er01
H*" "" '' ' 3.09596-01
h2'- i""~ 5.3*196-07
hr-V .. ' ' '' 2.010BE-06
h2* ',''.*' ~ 2.59916r06
ME •. '-:i '"•'•' 5 . 595 *E-0 2"
C6* '.'".' 2 .37276-05
H6»* J ' * ' *.70816-2C

US1 = *.20E»0* M/SEC
XHE « -15

STANDING SHOCK
1.6*08E»0*

; 6.'8316E*01
; 7.2*936*01
" *.559*6»02;!
•"•• l.*378E*01"
: . .'2;5676E»00 ' -
V 3.3131E*00 '
. 9.1337c-0rvi

' v':5:"6305E«00 '

- MOLE FRACTIONS

'-"" *-.'*162E-oV
7.36336-02

"• '•' ' *. 39*76-01-
* ' 6.02656-08'
"' 1.9*086-06'

-•'• -3 .57226-06
' *.3125E-02

j-1.-' -2.1*96E-03''
*;"• 1;2625E-12.;

' ' 'V" "' '.

REFLECTED SHOCK
. 2.3210E.O*

' 8.'2*27E*01
' 7.983*6*01",'
' : S.*578E»02
' ' 1.6616E*0'l
•% 2.67906*00

' :;" 3. 52716*00'
9.*963E-01

' 6.08896*00

""" *.75*9E-01
2.1797E-02

' " *.6019E-01
3.'*923E-09
*.6309E-07
1.0317E-06
2.7230E-0"2

'• • 1.5298E-02'
. 1.8355E-09

, US1 = *.*OE*0* H/SEC
XHE * ,.15 s

STANDING SHOCK
. 1.8260E*0* ,

. ; 7.*5*9E*dr
"7.12*5E»01:

\ ,.5.b055E*02 '
. ; 1.5502E*01 ,
' - *2.'6367E*00
'.' '3.-*380E*00
1 ''.'9. 3759E-01

-... .- .

REFLECTED SHOCK
2.t305E*0*
9."3865E»01
7.73356*01
6.06116*02

. .. " 1.8*9*6*01^
2.75226*00

' ,. 3.t238E*00
'" li0055E*00

., ;;6V135ZE»00. "•". ' 6.81116*00

'"• V.61SOE-01'
, 3.8923E-02
. *.5555E-01

...',' 1.3323E-08
8.9*916-07

' „ ' 1 . 8050E--b6
3.728*E-OZ

•',"6.3*616-03
."•' " 5.22576-11'

*.89*8E-01
9.6556E-C3

. *.59*7E-01
*.2117E-10

' l.*906E-07
~..\ 3.7163E-07

" 1.13786-02
' '" 3.00156-02

.".' ' 9.57706-08

PI = 2
XH2 =

P
•.T1. '- -'

RHO- V-;.

A ••¥!• :•
s- ?' •'•':•
i - • • • • ' •
CAHE
U:-"' ;

SP6CI6S

E-
H
H* : - :.'••
H2 '.-" '
H- .'• '
H2»- . '.:
HE •••:*:
HE*' •• ' '
HE**--:-V.

. • 1 -

PI = 2
XH2 =

P
T
RHO' ;• '
H '-..
A
S ' ^ '
1 '•' '•',;-
GAME "'
u-.";;.^;:

.• ' -ii.!

SPEC IE S

6-
h .
H*. '. '"
h2' .,„.
H-
H2* . .
HE, .'...'
HE*. . ..
hE»* _ „ ',

.006*01 N/Sfa-M.

.85

MOVING SHOCK
1.8186E*03

~ *.'8191E*01 r-.
'. .-1.3522E*01---'
.-2.99*2E*02 "• ' •
'- 1.06236*01---'
".•2.»T»7E»00"-'"
: -2.79086*00 7
..-.8.3909E-01'- -'•
>'.3.*383E*Ol ',

"

-3.3711E-01'.:
• 2.72066-01

• . 3.37076-OI
'.-. 3.5703E-07

• i;ai37E-06
2.*006E-06 •

'• 5.3708E-02 '
- - 3.9557E-05 i
•• . 2.9882E-19
i-..- v- -t'-:

.006*01 N/SQ-Mi

•"-• • <; ••;.•• -
MOVING SHOCK

- 1.9820E*03
. *;9832E»6l ''

l".3685E»01. "
~ 3.2598E»02
'.' i:'l061E*01':l
;: 2'. 53686*00","
. .V2-.9064E*00'
" 8.**666-01 ..
^3.59126*01'.,

-. . t ' "-. • -.

3.63*8E-bi
.,2. 21506-01 ,

, -;3.63*lE-ni,.
2.2*096-07
.1.56276-06
2.12296-06 .

.V 5.15*36-02
6.72816-05,

' :1. 97526-18

US I - *.60E»0* M/SEC
XHE - .15

STANDING SHOCK
2.013*E»0*

' >' 8/20756*01-
;- '6'i 93538*01-' •

• '-5.*6886*02' '
•' 1.66066*01 '

2:70186*00"
'. 3.5372E«00"-

9.*989E-01''
'-6.7117E*00V:

--v1'^ .•' ''•*'-.

MOLE FRACTIONS

'• A-.76S8E-01
1.96676-02
•4.60ME-01"

> • i2.5130E-09"
3.6917E-07

••- 8.1716E-07
'•-'•• 2.63696-02 ' '

•' ' '• • :1.6038E-02"
• * • - - ^1.96136-09
.."!-: S • '-• -

• : i.. - * - '

usi - *.eoE*
, XH.E = _ . 15 ,

STANDING ShOCK
2.1957E»0*

. .9. 08796*01' ,
V.6.6828E«01-,

...'.' 5; 9*8*E«02 ,
;. ' 1.80*5E*O1^,

.,. / 2. 76266*00 .,
.",' 3:615*E«00;..

9.913*E-Ol",
l.;/7.3606E»00

HOLE F ft ACT IONS

4.88306-01
, 1.0088E-02,

"..60126-01
• ,. *.506*E-10

-'•'. 1.4613E-07 .
v"3.5383Er07

,~ 1.33C6E-02
•• 2.8183E-02 .

• *.76S£Er08

- • . . ; . • - f

REFLECTED SHOCK
2.98236*0*

--•.v>l'il263E»02
•"•'.- 7.19906*01

"• • 6.75316*02
• ' t : iZ. 15796*01
• '< '-2.82356*00
• 3.67806*00
";'•' 1.12*06*00
''-.7.92666*00

1

4.97016-01
3.69736-03

'•f ' *.5851E-Ol
• " ' " • ' • • 2.55026-11
-'"', '•' 3.4*8*6-08
" "il - 9.39866-08
:* • • • ' - 2. 29*6 E- 03
";* ': 3.8*826-02
"". ;' 7.0*316-06

0* M/SEC

, , _•/....

REFLECTED SHOCK
, -3.36906*0*
;' 1.38526*02

;• 6.58526*01
' ... 7.53706*02
.. 2.41636*01.

.-."/. 2.88806*00
..... ,."3.6933E*00
• . , 1.14136*00
,.>,< .,.9. *092E*00
• ( • ' " ' • >

*.99"iOE-01
^1.61106-03

-. . A.5868E-01--
1.50*26-12
1.03626-08

. . 2.33886-08
• ... S.*530E-0*

• -•• 3.9716E-02. •
3.5234E-0*



TABLE I. -Continued

p. • 20 N/ m

PI » 2
XH2 *

P' '•'.'• -
T

'RHJ •", -,
h
A,/ •" -
S.1 .-
i, " :

GAME
U

SPcC IE S

H" • ;'' '

"'* ' -rH2 ; '•
M- : . .

H2» • '
HE .
HE* " '
HE**

PI • 2
XH2 •

'P '
T
RHO
H
A
S
Z
GAME ' •
U

SPEC IE S

E- - .
H • " -
H*.
H2 .
H- '. • . !
H2»- ' . '
HE
HE*
HE**

.006*01 N/SU-M.

.85-

MOVING SHOCK.'
2.14176*03 •
5.16346*01 .
1.37796*01
3.53656*02

' 1.1536E»01 '• ;

2.5995E»CO .
3.02436*00 •
8.521*6-01
3.74286*01

3.88286-J1 .
' 1.7395E-01 • ' -

• 3.88166-01.'
1.2970E-07

' 1.2742E-06
" • 1.7U22E-06

4. 94816-02
1.L048C-U4
1.43386-17

.006*01 N/SU-M,

.85

MOVING SHOCK
2.32736*03
5.3695E*01
1.3791E*01
3.8243E*02

•1.2067E»01
2.6624E>00
3.14286*00
8.6288E-01
3.89286*01

4.11366-01
•1.29786-01
4. 11146-01
6.67416-08
*;64476-07
1.39546-06

.4.7S06E-02
2.2199E-04
1.23496-16

US1 • 5.COE*
XHE » .15

STANDING SHOCK
2.35676*04
1.0276E*C2

- 6.25616*01
6.43666*02 .
2.0187E»01

. 2.8195E«CO
3.666CE»00
1.0818E»00
8.2613E«00

MO L E f R AC T I ON S

4.9536E-01 ,
• 4.8919E-03

,'• ' 4.5883E-01
5.9912E-11

.• :<,. 91536-08
1.3030E-07

. "4.38SSE-03
3.6526E-02
1.12C4E-06

M M/SEC

REFLECTED SHOCK
3.7441E*04
1.62526*02
6.20S9E*01
8.3176E*02
2.5094E*01
2.9*20E*00
3.7104E»00
l.C442f *00
1.0635E*01

5.0140E-01
9.8266E-04
4.5719E-01
2.26S5E-13

. 5.9324E-09
9.2700E-09
2.4952E-6*
3.6145E-02
4.0321E-03

' US I - 5.20E«C4 M/SEC
XHE - .15 •

STANDING SHOCK
2.49C8E»04
1.1813E»02
5.7198E*01
6.9305E»02
2.2320E«01
2.87096*00
3.686*6*00
1.144CE»00
9.38416*00

HOLE FR ACT ION S

4. 96166-01
. • 2.4268E-03

4.5872E-01
6.87766-12

. 1.64026-08
' 4.42456-08

1.27596-03
• 3.9391E-02

2.3124E-05

REFLECTED SHOCK
4.07986*04

. 1.7957E»02"
6.0707E»01
9.05476*02
2.57776*01
2.98566*00
3.7426E*00
9. 886 8E -01
1.14066*01

5.0569E-01
. 7.6463E-04

. 4.53*66-01
8.1*646-14
4.7719E-09

-5.6537E-09
T.4326E-04
2.7644E-02
1.2292E-0?

PI « 2
XH2 »

f
T
RHO
H .
A
S
i
GAME
U

SPECItS

E- -'"•
h
H»
H2
H-' -' '
H2*
HE
«»
HE**

PI « 2
XH2 -

P
T
RHO
H ' '
A

S.
z
GAME
U

SPEC IES

E-
H"
H*

H2
H- '
H2»
HE
HE* ' '
HE**

.00£»01 N/SU-Mi

.85

MOVING SHOCK
2.5084E»03
5*.6189E»01
1.36966*01
4.1230E»02
I. 26896*01
2.7250E»00
3.2594E*00
B.7916E-01
4.040*6*01

4.3241E-01
B.9611E-02
4.3195E-01
2.8708E-08
6. 552 5E -07
V.8786E-07
4.5559E-02
4.61826-0*
1.4427E-15

.OOE*01 N/SO-M,

.85

MOVING SHOCK
2.69365*03
5.9426E»01
1.34556*01
4.4325E*02 .
1.3458E»01
2.7867E*00
3.3689E»00
S.0468E-01
«. 18426*01

• <..5086E-01
5.«b89E-02
*.*972E-01
9.32BOE-09
3.77*3E-07
6.0005E-07
*.3389E-02
1.13596-03
2.8058E-14

US1 * 5.40E*04 M/SEC'
XHE > .19

STANDING SHOCK
2.5979E«3<i
•1.3«95E*02
5.2112E«01 .
7.*3C5E«02
2.388«E*01
2.9172E*00
3.6941E*00 •
l.l««3E*00
1.06126*01

MOLF FRACTIONS

• ' .9920E-01
.3844E-03
.5881E-01
.0117E-12
.17«3E-09
.6926E-08

4.9580E-0*
3.9822E-02
2.8711E-0*

REFLECTED SHOCK
4.38606*0*
1.9518E»02
5.9426E»01
9.80076*02
2.70816*01

, 3.0279E*00
3.78156*00

' 9.9367E-01
1.208*6*01

5.10786-01
' 6.2998E-04

*.*892E-01 .
• 3.6575E-14

4.08506-09
3.83076-09
7.3723E-OS

• 1.7332E-02
2.2261E-02

US1 - !. 606*0* M/SEC
XHE - .15

STANDING ShOCK
2.6817E*0*
1.5123E.02
«. 78921*01
7.9*23E»02

' 2.46406*01
2.9600E*00
3.7027E*00
1.0842E«00
1.1744E»01

MOLE FRACTIONS

5.0036E-01
9.1324E-0*
4.5821E-01
2.2175E-13
4.19306-09

• 7.8587E-09:
2.61786-0*
3.8345E-02
1.90C*6-03

REFLECTED SHOCK
, *. 6*986*0*

2.12526*02
5.73516*01
1.05766*03
2.90666*01
3.06906*00
3.8150E»00
1.0*206*00
1.28126*01

5.15076-01
' 5.1**9E-0*

*.*509E-01
.61136-14
. 4011 E- 09
.55596-09
.00106-05
.59886-03
.06906-02



TABLE I. -Continued

p - 20 N/ m

PI - 2.00E*01 N/SD-M,
XH2 = .85 , . ,. , . .-,

US1 - 5.806*04 H/SEC
, XHE,- .15 -. .

PI - 2.00E»01 N/SQ-Nf
XH2 - .85- ..

US1 - 6.206*0* PI/SEC
XHE - .19 .v , • .. ..

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P
T ' ' '
RHO .
H
A ;
s .
I
GAME
U

SPEC 16 S

E-
H
H*
H2
H-
H2» '
HE
HE* ..
HE** ;

PI = 2
XH2 =

P
T
RHJ
H
A
S
£

GAME
U

SP6C IE S

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

2.8823E»03 ...
6.3785E*bl
1.3054E»01 •

. 4.7524E*02
1.4359E*bl .
2.8458E*00
3.4617E»OO
9.3373E-01
4.32286*01

4.6558E-01
. 2.8880E-02

'4.6221E-01,'
. .2.1136E-09".

1.75636-07
2. 99086-07:
3.'9959E-02;
3.37206-03.

.1.01026-12,

.OOE«Ol N/SQ-M,

.85

MOVING SHOCK
3.07456*03
6.9238E*01
1.25576*01
5.0827E«02
1.5149E*01
2.9034E*OG
3.53616*00
9.3733E-01
4.4574E*01

4.7683E-01
1.38776-02
4.6687E-01
3.8113E-10
7.0847E-08
1.3026E-37
3.2466E-02
9.9532E-03
•.5002E-11

2.7495E»04
. ,.'-1.65186*02
'-. 4.47416*01
"', 8.47406*02

.2.49286*01
3.000SE*00

. . ^'3. 7213£*00
1.0112E»00

' .. 1.2589E*01
' '- r

'••;''S:'0286E-oi
.. 6.8470E-04
,j'.'4':5615E-01 '
I. . 7.7868E-14'.
.': ;3loieoE-o9
,.,. 4;5315E-09'.

".M.6097E-04'
":]::'J.3S79E-02-
. '• 6.5688E-03-

US1 = C.OOE*
XHE = .15

STANDING SHOCK
2.8068E*04
1.77066*02
4. 2282E*01
9.0267E*02
2.55156*01
3.0407E»00
3. 7494E*00
9.8075E-01
1.3208E*01

HOLE FRACTIONS

5.0658E-01
5;5151E-04
4.52866-01
3.2119E-14
2.3913E-09
2.9354E-09
9.81736-05
2.6090E-02
1.3819E-02

. . 4.8688E»04
. T 2. 355 IE* C2

' - : '- 5.3887E»01
'.. 1.1413E»03

, - 3.1696E»01
. , 3.1l20E*00
',. . 3.'8363E»00

'.-,- '1.11206*00
,".,- ,1.3790E»01 .
. , • -V • r .

5ll777E-bl
-. >.,..3.-?TT*E-0*
; P ' i 4^4273ErOl
''.',:.. '5.'8899E-15
r "V.2.5878E-09

l.'5436E-09
: . -:8.5281E-06
' t ' 3.'l'487E-03
.. / , 3:5943E-02

04 M/SEC

REFL6CTEO SHOCK
5.05466*04
2.6407E*02'
4.S783E*01
1.2316E*03
3.4213E*OI
3. 15466*00
3.8449E*00
1.1529E»00
1.50006*01

5.18856-01
2.9776E-C4
4.4184E-01
1.9666E-15
1.8391E-09
8.8796E-10
2.0380E-06
1.0119E-03
3.79986-02

P u , .^

T '.,.,,
RHO . ' ',
LJ *'*'H ,

S • *'"'
I ',
GAME.. .
u

MOVING SHOCK
., r3.2729E»03 ,
,',!j.,4957E"»01 ',
^<st.l. 2134E*01 -
r;. j5."4240E*02

•*'''zl9S'7*E»00
•'. 3."5986E*00
r. 9.4301E-01
1,.4.,5920E»01

SPECIES

6-
H ,-. -
H* ' * .'

H- ' '.' ~ :'
Hi* / : ' r
HE ' '; . .

HE**;.;, ."^

PI - 2
XH2 =

P , ;j

T ].RHO " ; !
H : '
A :.-
S

I
GAME;.,!
u *.^.,

SPEC IES

E-
h - _ ,
H*

H2
H- : .
H2* ; .
HE
HE*
HE**

4.8591E-o'l
,, 7.1363E-03i-

V'i . 4'.6527E-01- ..
-' . 7.8590E-11,

. 3.03736-08:,
, -i S.9858E-08. ,
" .'2.1045E-02 '
,Y, 2.0638E-02.,
v,",i.0653E-09;;

.OOE*01 N/SU-M,

.85 . :,, ., ,

MOVING SHOCK
, 3. 47,46E»03 ,
'. 8.1651E»01
",1^16576*01
',5.J7757E*02
'1.72086*01
l:3.'0'084E*00
,;3.6506E»00
;. '$. 93366- 01 .;

.f^.-l ", '•:

4.932"*E-01
,-. 3.6691E-03 .

4.6200E-01 .
. 1.5437E-11 /

1.2518E-08 i
2.6694E-08 .,
9.8536E-03 ,
3. 12356-02 -
1.8496E-OU .

STANDING SHOCK
. „, 2.8774E*04
.- •:!. 88556*02
.<->.0364E*01 .

,-.9.60026*02
,. 2.65156*01 ,
• .3.07866*00
. - 3.78076*00

.9.86226-01 •
.... 1.37716*01

- MOLE FRACTIONS •

5.10676-01
. 4.60S4E-04'.

. 4.4919E-01 .
. , 1.S670E-14*
. • 1.9964E-09 ,.
. -•-,;: 2.0446E-09,,,>.
. -.. 5.54516-05 ...

- 1,.2.)865E-02. . .

US1 > 6.406*04

• XHE.°; -^ ••?

REFLECTED SHOCK
•-.- 5.26026*04
. ( -2.9513E*02

: l.3265E»03 •-,
.r,3.63T9E»01

3.19296*00
. .3.8477E»00

1.16J5E*00
:1.6269E»01...;

...

5.19206-01
•: ' 2.2733 E-0*

g; > *.*1S9E-01
'»,' 7.2601 E- 16
, .1.31386-09

-. 5.3868E-10
: > 5.46HE-07
• •' 3.65146-04

3.8618E-02 .

M/SEC

STANDING SHOCK REFLECTED SHOCK
2.9211E*04 ,
2.00786*02 ..;
3.8199E*01 -'<
.1.0179E*03

• 2.79356*01
3.11556*00 . ;

. :3.8086E«00
, 1.02056*00

f, l.,4392E«Ol

'' 5.1426E-01
. 3.8438E-04
.'. 4.45976-01
' 7.72756-15

1.64606-09
1.42026-09
2.71846-05 '
1.04266-02

.2.89316-02 . .

, , 5.42366*04
- 3.28276*02

.. 4.29286*01
i 1.4235E»03 .
. 3.8431E»01
. ..3.23016*00
,. .3.64876*00

1.16906*00
1. 7538E»01

5.1932E-01
1.75276-04
4.4153E-01

'2.87246-16
9.27696-10
3.37086-10
1.65096-07
1. 5091 E- 04

' 3.88236-02



TABLE I. -Continued

20 N/ m

PI <• 2.
XH2 = .

OOE»01 N/SQ-M,
85

-• - ""MOVING SHOCK
P , • •(' '3;67<|2E*03
T • . ' - • " -
RHO ''-
H
A .'' -
S
L -,
GArt6- '
U

SPEC IES

E- ' '
H - • ' - • '
H*
h2
H- ' •" '
H2* ... : •
HE ' • • - " ' :

HE*
HE**

PI * 2.
XH2 - .

P
T
RHO • ' •
H < '•
A "
S
i
GAME .
U

SP6C IES

e-
M
H*.
H2
H- .
H2*
HE
HE*
HE**

9.0766E»01
1.0993E»01
6.13606*02
1.9069E»01
3.0556E*00
3.6823E*00
1.08806*00
4.8428E*01

4.97596-01'-
1.7349E-03

' 4.5994E-01
2.243TET12
4.3048E-09 '
1.0211E-08
3.0798E-03 '
1.7656E-02
3.6200E-07

OOE*01 N/SU-M.
85

MOVING SHOCK
3;8702E*03
1.0270E»02
1.0201E*01
6. 5042E*02
2.08696*01
3.0994E*00

'3.69416*00
1.1480E*00
4.95126*01

4.99206-01
8.13186-04
4.5938E-01
2.7269E-13
1.3548E-09
3. 566 9E -09
7.9635E-04
3.9802E-02
7.2S66E-06

US1 = 6.60E*
XME « .15

STANDING SHOCK
2.8929E*04
2.14686*02
3.51956*01
1.07436*03

" 2.9704E*01
' 3.15326*00

3.8287E*CO
• 1.07356*00

1.51086*01

HOLE FRACT IONS

• 5.1680E-01
' "' 3.1058E-C4

.4.4371E-01
3.45SOE-15

: l'.2739E-09
9^ 2945E— 10
1.1073E-05

' 5.24C1E-03
3.3927E-02

04 M/SEC

i •

REFLECTED SHOCK
5.45826*04
3.60696*02
3.93156*01

• 1.51906*03
4.03056*01
3.26606*00
3.8492E»00
1.17016*00
1.87406*01

1 5.1938E-01
. . 1.3685E-04

4.4151E-01
1.2317E-16
6.4829E-10
2.1742E-10
5.8303E-08
T.ST4TE-05
3.8895E-02

US1 • 6.806*04 M/S''
XHE - .15

STANDING SHOCK
2.8041E»04
2.3027E*02
3.17136*01
1.12896*03
3.1*876*01
3.19066*00
3. 8398E*00
l.'1213E«00
1.58986*01

MOLE FRACT IONS

' 5.1821E-01
. 2.4466E-04
4.4248E-01

•1.4394E-15
9.3224E-10
5.8118E-10
3.9925E-06
2.39386-03
3.6616E-02

REFLECTED SHOCK
5.3760E*04 .
3.9254E»02
3.5577E»0'l
1.61216*03
4.20556*01
3.30166*00
3.8494E*00
1.1704E»00
1.9869E»Ol

5.1941E-01
1.0753E-04
4.4152E-01
5.54B8E— 17

- ,*.4744E-10
1.42446-10
2.2948E-08
4.0674E-05
3.8926E-02

PI -
XH2 "

P
T
RHO
H '
A •

• s
1
GAME
U

2.0CE»01 N/SQ-Mi. US1 - 7.00E»04 M/SEC
.85

MOVING SHOCK
4.0692E»03
1.15676*02
9.5134E»00
6.88196*02
2.22356*01

- 3.1381E»00
3.6V)8E»00
1.1558E»00

. 5.057IE*01

XHE. • .IS

STANDING SMJCK
2.7171E»04
2.4716E»02
2.8591E*01
1.18306*03
3.30426*01
3.22576*00
•J.84S1E«00
1.1488£*00
1.6841E*01

REFLECTED SHOCK
5.30076*04
4.2336E*02
3.25256*01
1.70436*03
4.3678E»01
3.3334E*00
3.8*966*00
1.1706£»00
2.08816*01

^rc^. 1C

E-
H
H*
H2 ' "
H-
H2» .
HE
HE*
HE**

4.99TOE-01
. - 4,42$1E-04

4.5930E-01
'4.2466E-14
5.21326-10
1. 41236-09
2.5709E-04 •
4.02146-02
9.36506-05

nucc 'rKAt.1 LUN9 r— "•

5.1886E-01
1.9320E-04 .
4.41S3E-01
6.1017E-16
6.7789E-10
3.67206-10
1.4321E-06
1.088SE-Q3
3.7921E-02

5.J943E-01
8.6793E-05
4.4152E-01
2.7717E-17
3. 19316-10
9.8470E-11
1.03076-08
2.5197€^OS
3.8940E-02



TABLE I. -Continued

•50N/m

PI * 5
XH2 =•

P
f
RHO
H
A
S
I
CAME
U

SPEC IES

E-
H
H»
H2
M-
H2»
HE
HE*
HE»»

.006*01 N/SU-Mt

.85-

MOVING SHOCK
1.2097E*01
3i0557E*00
3.95856*00
3.12446*00
1.74116*00
1.05406*00
1.00006*00
9.92086-01
2.41416*00

3.4861E-61
2.58596-09
5.4731E-20
8.5000E-01
2.23B7E-69
1.46906-20
1.50006-01
1.0100E-71
0.

US1 » 4.006<-
XHE • .15

STANDING SHOCK
2.53966*01
3.82796*00
6.6354E*CO
3.94366*00
1.93956*00
1.05576*00
1.00006*00
9.82726-01
1.43666*00

MOLE FRACTIONS

4.85686-39
4.38S5E-07
6.1971E-20
8.50COE-01
3.92806-45
7.45026-21
1.50006-01
9.91C66-60
0.

03 M/S6C

REFL6CT60 SHOCK
6.22996*01
5.43686*00
1.14566*01
5.73346*00
2.27826*00
1.0716E*00
1.00026*00
9. 544 IE -01
1.27596*00

4.78486-23
3.95756-04
6.63636-20
8.4963E-01
1.1647E-27
3.0927E-21
1.4997E-01
1.7811E-50
0.

PI = 5.00E*01 N/SQ-M,
XH2 •= .85

US1 • 5.00E»03 M/SEC
XHE = .15

P
T
RHO
H
A

S
I
C.AM6
U

SPEC IES

E-
h
H*
H2
H-
H2»
HE
HE*
HE»»

MOVING SHOCK
1.9056E*01
4.2231E*00
4.51276*00
4.3713E*00
2.0315E*00
1.08256*00
1.0000E*00
9.7725E-01
3.14236*00

8.74886-33
5.1713E-06
6.5059E-20
8.50006-01
1.8416E-38
4.3622E-21
1.50UOE-01
l^OOSE-Se
).

STANDING SHOCK REFLECTED SHOCK
5.06556*01
5.64166*00
8.97286*00
5.978<;E*00
2.31066*00
1.08656*00
1.00046*00
9.45916-01
1.5771E*00

• MO L E FRiCTI ON S — — «

5. 49476-21
8.2781E-04
7.2224E-20
8.4923E-01
1.5455E-25
2.6640E-21
1.49S4E-01
2.86816-49
0.

1.09866*02
7.2491E«00
1.5009E*01
8.3739E»00
2.5005E*00
1.10486*00
1.00966*00
8.5431E-01
1.3554E»00

9.8852E-16
1.8999E-02
9.6356E-16
8.3243E-01
2.05066-19
2.52356-17
1.4858E-01
2.7758E-39
0.

PI = 5
XH2 =

P
T
RHO
H
A
S
I
GAME
U -

cpc f 1 c cjr c L 1 1: 1

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

PI = 5
XH2 =

P
T
RHO
H
A
S
Z
CAME
U

SPEC IES

t-
H
M>

H2
.h-
H2*
HE
HE*
HE**

.OOE*01 N/SO-M

.85

MOVING SHOCK
2.7691E*01
5.57056*00
4.96856*00
5.89936*00
2.29486*00
1.1101E*00
1.0004E»00
9.44936-01
3.8709E»00

1.2159E-21
8.8911E-04
6.8641E-20
8.49186-01
2.07576-26
1.9656E-21
1.-4993E-01
5.35976-50
0.

,OOE»01 N/SO-M,
.85

MOVING SHOCK
3.8335E*01
6.8131E*00
5.5864E»00
7.72686*00
2.43076*00
1.1369E*00
l.0073E»00
8.6095E-01
4.6410E*00

7.3113E-17
1.4501E-02
7.1635E-17
U.3659E-01
2.654*E-21
1.5497E-18
1.4891E-01
6.3077E-4L
0.

US1 - t.OOE>03 N/SEC
XHE > .IS

STANDING SHOCK
9.0631E*01
7.3331E«00
1.22HE*01
8.6222E«00
2.5037E«00
1.1177E«00
1.01226*00
8.4454E-01
1.5721E«00

HOLE ..FA ACT IONS

1.5441E-15
2.*176E-02
1.5080E-15
8.2T64E-01
2.T227E-19
3.6427E-1T
1.4819E-01
3.4237E-39
0.

REFLECTED SHOCK
• 1.6981E»02

8.33606*00
1.9590E»01
1.1383E*01
2.6531E»00
1.1391E»00
l.0398E»00
8.1206E-01
l.3197E»00

1.98ME-13
7.6510E-02
.9424E-13
.79236-01
.02346-16
.5036E-15
.4*266-01
.26026-34

0.

US1 = 7.00E*03 N/SEC
XHE - .15

STANDING SHOCK
l.5520E«02
8.43756*00
1.75606*01
1.1941E«01
2.67256*00
1.15236*00
1.0*T5E*00
8.08106-01
1.47476*00

HOLE FR ACT IONS

3.3323E-13
9.066«-02
3.26416-13
7.661*E-01
1.7242E-16
i.9990E-l5
1.4320E-01
3.4522E-3*
0.

REFLECTED SHOCK
2.56956*02
9.1547E»00

. 2.58**E»Ol
1.50036*01
2.82406*00
1.1777E*00
1.086 IE »00
8.02076-01
l.2819£*00

4.2132E-12
1.58S6E-01
4.1233E-12
7.033*6-01
3. 85276-15
9.3793E-14
1.3811E-01
1.76066-32
0.



TABLE I. -Continued

p • 50 N/ mi

PI » 5.
XH2 =

p
T
RHO . .
H - - ,
A , •
S ,,• :
I . '.
G A M E , -.
U

S P E C I E S

E- • - :
H
H* •
H2 -
H- -•,
HZ* '.; '-
HE . , . - • •
HE*
HE**

PI a 5

XH2 =

P
T . .
RHO ' :
H / .
A
S . ,
/
G A M E
U

OOE»01 N/SQ-M,
35

•MOVING SHOCK
5.12686*01
7.65846*00
6.5149E*00
9.86246*00
2.53296*00

, l'.1651E*00
1.0274E*00
8. '1 533 E- 01
5.46776*00

.

1.6970E-14
5.3350E-02 .

. , 1.6714E-14
3.00656-01
.3.13906-18

• 2.59726-16
- 1.46006-01

1.96166-37
0.

.006*01 N/Sa-M

.85

MOVING SHOCK.
6.62376*01
8.26066*00

. 7.58196*00
' 1.22876*01

2.64486*00
1.19596*00

. 1.0576E»00
8.0070E-01

' 6.30746*00

S P E C I 6 S

E- •'
H
H*
H2 '
H-
H2»
HE
HE*
HE**

2.74816-13
I. 088 56-01
2.70956-13
7.4931E-01

• 8.2042E-17
3.9436E-15
1.41846-01
6.52296-35
0.

US1- = 8.006*03 M/SEC
XHE = .15

S T A N D I N G SHOCK
• 2.5683E*02

•). 28956*00
.2.51476*01

1.59336*01
'.2.86016*00

1.19166*00
,1. 09966*00
•8'. 00846-01
1.41426*00

• MOLE F R A C T I O N S

6\65936-12
1., 81176-01
6.52036-12

. - 6.82426-01
. 6.26846-15

1.4528E-13
1.3641E-01
3.35676-31
0.

REFL6CT60 SHOCK
3.92986*02
9.90866*00
3.45716*01
1.93926*01
3.01716*00
1.2213E»00
1.14706*00
8.00886-01
1.27056*00

„:
4.40046-11
2.56406-01
4.31086-11
6.12836-01
6.51816-14
9.61486-13
1.30776-01
2.45536-29
0.

, US1 = 9.006*03 M/S6C
XH6 = .15

STANDING SHOCK
4.00616*02
1.00386*01
3.42906*01

, 2.05206*01
3.05936*00
1.23596*00
1.16416*00

. 8.00966-01
1.3960E*00

R6FL6CTED SHOCK
5.82516*02
1.06216*01
4. 49386*01
2.44476*01
3.22726*00
1.26976*00
1.22036*00
8. 03586-01
1.27586*00

— MOLE F R A C T I O N S ' —

6.15806-11
2.81916-01
6.03256-11
5.89236-01
9.37786-14
1.34926-12
1.28866-01
1.99176-29
0.

2.76626-10
3.61086-01
2.71206-10
5.16006-01
5.88216-13
6.01126-12
1.22926-01
1.79616-27
0.

Pi - 5
XH2 =

p
T "

RHO
H
A
S
i
G A M E
U

SP6C IES

E- ' ,
H
H*
H2 ' .
H- ,'
H2* ;

HE
"E* ' '
HE»t

PI - 5
XH2 •=

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

SPECIES

6-
H ;
H*
H2
H-
H2*
HE
H?»
HE**

.006*01 N/SU-M,

.85

M O V I N G SHOCK
8.30876*01
d. 75086*00 :

8.6708E«00
1.49936*01
2.76086*00
1.2295E*03
1.09496*00 (r
7.9549E-01
7.1428E*00

1.99136-12
1.73416-01

'1.9650E-12
6.89606-01

" J.4766E-16
' '2.71616-14

1.36996-01
' 5.43506-33

0.

.006*01 N/SQ-M,

.b5

M O V I N G SHOCK
. 1.01756*02

9.17906*00
9.73556*00
1.79796*01
2.88076*00

. l.2660E*00
1.1385E*00
7.9409E-01
7.96976*00

.

9.23796-12
2.43276-01
9.12266-12 .
6.24986-01
5.14146-15
1.2044E-13
'1. '31 756-01 '
1.8243E-31
3.

US1 = l.COE*
XHE * .15

S T A N D I N G SHOCK
5.8944E»02
1.07376*01

. 4.43036*01
2.56696*01
3.27106*00 .
1.28486*00
1.23926*00
8.04126-01
1.40006*00

1 HOLE- F R A C T I O N S

3.67C8E-10
1.86086-01
'3.60046-10
4.92886-01
7.9650E-13
7.83866-12
1.21046-01
1.95446-27
0.

04 M / S E C :

R E F L E C T E D SHOCK
8.27976*02
1.13236*01 •
5.6034C*Ol
3.01546*01
3.45616*00
1.32286*00
1.30496*00
8. 08446-01
1.30536*00

, 1.32206-09
4.6735E-01
1.29776-09
4.17706-01
3.7124E-12
2.79476-11
.1.1495E-01
7.1173E-26
0.

. US1 « 1.106*04 M/SEC
XHE •= .15

S T A N J I N G < SHOCK
8.24736*02
1.14186*01
5.45576*01
3.13606*01
3.49766*00

. 1.33776*00
, 1.32406*00

8.09206-01
1.42456*00

MOLE F R A C T I O N S

1.64176-09
4.d936E-OI
1.6127E-09
3.97346-01
4.61516-12
3.36776-11
1.13306-01
9.27056-26
2.19516-92

REFLECTED SHOCK
, 1.13136*03

1.20416*01
6.71206*01
3.64876*01
3.70696*00
1.38006*00
1.39986*00 .

. 8. 15336-01
1.35096*00

:
5. 39206-09
5.71216-01
5.30356-09
3.2163E-01
1.85856-11
1.0707E-10
1. 07166-01
2.0686E-24
3.91386-88



TABLE I. -Continued

•50N/nT

PI • 5.00£»01 N/SO-M,
XH2 = .85

US1 - 1.20E«0* M/SEC
ME = .15

P
T
RHO
H
A
S
z
GAME
U

SPECIES

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

PI = 5.
XH2 = .

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

t-
M
H*
H2
1-
H2»
H6
HE*
HE**

MOVING SHOCK
1.2215E»02
9.5689E*00
1.07<,9E*01
2.12«*E*01
3.0050E»00
1.3051E*00
1.1876E»00
7.9*58E-01
8.7852E*00

3.2153E-11
3.1600E-01
3.1771E-11
5.5770E-01
2.1980E-1*
*.0399E-13
1.26JOE-01
2.68*OE-30
0.

OOEtOl N/Sy-M,
85

MOVING SHOCK
l.**36E*02
9.93866*00
1.1695E»Ol
2. '.7906*01
3.13*9E>00
1.3*68E*00
1.2*21E»00
7.9611E-01
9.5959E*00

•J.3812E-11
3.B961E-01
9.27516-11
*.89*3E-01
'.5B98E-1*
1.1369E-12
1.20766-01
1.65666-29
J.

STANDING SHOCK
1.10586*03
1.2111E*01
6.**286*01
3.757CE»C1
3.7*286*00
l.3937E»00
l.*172E*00
8.1619E-01
l.*680E*00

MOLE FR ACT IONS

6.2921E-09
5.8876E-01
6.193*E-09
3.05*OE-01
2.1260E-11
I. 1993E-10
1.058*E-01
2.6605E-2*
2.1*026-88

REFLECTED SHOCK
l.*933E»03
1.2816E»01
7.7*76E*01
*.3**8E*01
3.9880E*00
l.**0*E»00
1.5038E»00
8.2518E-01
l.*l*6E*00

2. 0689 E- 08
6.7012E-01
2.0*0*6-08
2.301*E-01
8.1**9E-ll
3. 66 8* E- 10
9.9741E-02
5.4859E-23
6.*948E-83

US1 = 1.306*0* M/SEC
XHE ' .15

STANDING SHOCK
l.*3286*03
1.28576*01
7.3*086*01
*.*3186»01
*. 015*6*00
l.*52*6*00
l.5182E*CO
8.260CE-01
1.5312E*00

MOLE F R ACT IONS

2.2402E-C8
6.8261E-01
2.2105E-08
2.1859E-01
8.5413E-11
3.827CE-10
9. 8804E-02
5.262C6-23
1.63866-82

REFLECTED SHOCK
1.91766*03
1.3T3TE*01
8.6372E»01
5.H05E»01
*. 32186*00
l.5037E*00
1.6162E»00
8.4132E-01
1.5027E*00

8.2925E-OS
7.6250E-01
8.2045E-08
l.**69E-01
3.4567E-10
1.2240E-09
9.2813E-02
1.4922E-21
3.6861E-7b

PI = 5
XH2 -

P
T
RHO
H
A
S
2
GAME
U

SPEC IE S

E-
H
h*
H2
H-
H2«
HE
HE*
HF*»

PI = 5.
XH2 = ,

.OOE*01 N/SO-M,

.85

MOVING SHOCK
1.68326*02
1.03016*01
1.2554E+01
2.86186*01
3.2718E»00
1.39086*00
1.3016E*00
T.9843E-01
1.0*OOE*01

2.5700E-10
*.63**E-01
2.5435E-10
*.2132E-Ol
2.3796E-13
2.8907E-12
1.1524E-01
3.21916-28
0.

,OOE*01 N/SU-Mi
.85

US1 - l.*OE»0* M/SEC
XHE - .15

STANDING SHOCK
1.8001E*03
1.3732E*01
8.0685E*Ol
5.15836*01
*.33*3E*00
1.51296*00
1.62*7E»00
8.*203E-01
l.(.206E»00

MOLE FR ACT IONS

8.*801E-08
7.68S7E-01
8.39*26-08
1.3870E-01
3.3606E-10
1.1958E-09
9.2327E-02
1.37126-21
*.5*72E-77

REFLECTED SHOCK
2.*059E»03
1.5059E»01
9.2229E»01
5.95T1E»01
*.7873E*00
1.5693E»00
1.73236*00
8.78576-01
1.6385E»00

«.6T3*6-OT
8.*5*7E-01
*.6432E-07
6.T937E-02
1.7905E-09
*.81*8E-09
8.6589E-02
1.0527E-19
1.2931 £-71

US1 = l.50E*0* M/SEC
XHE - .15

MOVING SHOCK STANDING SHOCK
P
I
RHO
H
A

S
i

GAME
U

c pc r ice3ft (• 1C d

f-
H
H»

H2
H-

H2»
HE
HE*
HE**

1.9*0*6*02
1.0661E»01
1.3325c*01
3.27276*01
3.*16*E*00
1.43706*00
1.36596*00
8.0155E-01

• 1.11986*01

6.3724E-IO
5.3581E-01
6.3122E-10
3.5*386-01
6.5538E-13
6.6663E-12
1.0981E-01
2.7328E-2'
J.

2.19986*03
l.*938E*01
6.50586*01
5.93*6E»01

. *.7616E»00
1.57386*00
l.T313E*00
8.7668E-01
1.75676*00

MOLE FRACTIONS

4.2067E-OT
8.*«81E-01
<..1800E-07
6.8551E-02
1.52*96-09
*.1940E-09
8.6639E-02
7.67COE-20
8.00**E-72

REFLECTED SHOCK
2.987OE*03
1.8186E»01
8,S799E»01
6.9517E«01
5.87716*00
1.63726*00
1.82906*00
1.038*E»00
l.9*89E»00

J.1055E-05
9.06*9E-01
1.10366-05
1.1*79E-02
2.52*56-08
*.*085E-08
8.20116-02
2. 81196-16
2. 81 85 E- 59

50



TABLE I. -Continued

p • 50 N/ m

PI = 5.
XH2 =

P
T
RH,1
H
A

S
I
GAME
U

SPEC IE S

E-
H
H*
hi
H-
H2*1

HE
HE*
Hit*

PI = 5.
XH2 = .

P

I

RHO
H
A

S
i
GAME
U

SPECIES

E-
H
H*
H2
H-
H2*
HE
ME*
HE*»

OOE*01 N/SU-M
85

MOVING SHOCK
2.2149E*02
1.1030E»01
l.3996E»01
3.7U7E»Ol
3.5706E*03
1.4851E*00
1.43486*00
8.0557E-01
1.1991E*01

1.4835E-09
6.0607E-01
1.4707E-09
2.B938E-01
1.6580E-12
1.4387E-11
1.0454E-01
1.5306E-26
J.

OOE*01 N/SO-M
85

MOV INS SHOCK
2.5064E»02
.142«F*01
.4550E*01
.1788E»01
./37*E»00
.5350E»00
.5080E»00

8.1091E-01
1.2778E»01

3.4886E-09
6.7367E-01
3.4625E-09
2.2695E-01
4.1084E-12
3. 029 IE-It
9.9474E-02
1.0590E-25
4.2124E-91

, US1 = 1.60E*
XHE = .15

STANDING SHOCK
2.6034E»03
1.7234E»Ot
8.3074F401
6.7520E»01
5.5809E»00
1.6325E»00
l.8183E»CO
9.9389E-01
2.0225EtOC

~ HOLE FRACT IGNS

4.9692E-06
9.0008E-01
4.9577F-06
1.7414E-02
l.22t4E-08
2.3801E-08
8.24S3E-02
3.5626E-17
3.4667E-62

04 M/SEC

REFLECTED SHOCK
3.7229E»03
2.6127E»01
7.6973E»01
8.2307E»01
7.2954E»00
1.7Q11E»00
1.8512E»00
1.100".E*00
2.6628E»00

1.2691E-03
9.1580E-01
1.2689E-03
6.2647E-04
9.0714E-C7
1.0543E-06
8.1029E-02
3.8786E-11
2.8753E-40

, US1 = 1.70E*04 M/SEC
XHE = .15

STANDING SHOCK
2.9576E+03
2.1962E»01
7. 2924E*01
7. 5906E«01
6.7855E»00
1.6823E»00
1.8467EtOO
1.1353E«00
2.55106*00

- MOLE FRACTIONS

1.6958E-04
9.1647E-01
1.69S2E-04
1.9647E-03
\.8411E-07
2.4483E-07
3.1227E-02
2.3893E-13
3.1325E-48

REFLECTED SHOCK
*.4693E»03
3.2572E»01
7.3360E»01
9.4899£»01
7.6518E*00
1.74S8E»00
1.8704E»00
9.6106E-01
3.16046*00

_-

1.1071E-02
8.9748E-01
1.1071E-02
1.6977E-04
4.3046E-06
4.7878E-06
8.0198E-02
8.5460E-09
9.2841E-32

PI = 5
XH2 =

P
T
BWQ

H
A

S
z
GAME
U

f p c f I C Cart I. led

E-
h
h*
H2
H-
H2t
HE
HE*
HE»»

PI = 5
XH2 =

P
T
RHO
H
A
S
I
GAME
U

SPECIES

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

.OOE*01 N/Sg-Mi

.85

MOVING SHOCK
2.81466*02
l.U66E*01
1.496BE»01
4.67406*01
3.9234E»QO
1.58626*00
1.58476*00
8.1862E-01
1.3558E»01

d. 66615-09
7.3793E-01
8.6124E-09
1.6741E-01
1.0324E-11
6.4063E-11
9.4655E-02
1.2737E-24
3.7777E-90

.OOE*01 N/Sa-Mt

.85

MOVING SHOCK
3.13856*02

.2397E*01

.5214E*0'.

.1971E*01

.14076*00

.6383E*00

.66396*00
8.3114E-01
1.4328E*01

2.3249E-08
7.9805E-01
2.3136E-08
1.11816-01
2.6963E-11
1.3991E-10
9. 01476-02
1.3811E-23
2.60866-86

US1 = 1.80E»04 M/SEC
XHE = .15

STANDING SHOCK
3.2916E*03
2.7*40E«01
6.4716E»01
8.4598E»01
7.37*6E«00
1.7223E»00
l.8536E«00
1.06926*00
3.1385E»00

2.3209E-03
9.1404E-01
2.32086-03
3.89436-04
1.2279E-06
1.3975E-06
8.0929E-02
1.5478E-10
4.2368E-38

US1 = 1.906*
XHE « .15

STANDING SHOCK
3.6486E»03
3.20026*01
6.1017E»01
9.3853E+01
7.59066*00
1.75746*00
1.86926*00
9.63*56-01
3.58196*00

MOLE FRACTIONS

1.04156-02
8.98766-01
1.04156-02
1. 56856-04
3.51476-06
3.90516-06
8.02506-02
6.14596-09
1.13426-32

REFL6CTED SHOCK
5.18376*03
3.65706*01
7.«468E»01
1.06876*02
7.9l9«ie*00
1.78176*00
1.90356*00
9.01116-01
3.41086*00

2.81886-02
8.64716-01
2.81876-02
9.53686-05
8.31666-06
9.46226-06
7.88046-02
9.24156-08
5.53676-28

04 M/S6C

R6FL6CTED SHOCK
5.86466*03
3.94716*01
7.64396*01
1.18846*02
8.20036*00
1.81526*00
1.94386*00
8.76466-01
3.55876*00

4.83366-02
8.260TE-01
4.3334E-02
6.64276-05
1.20106-05
1.40 TIE-OS
7.71686-02
3. 81636-07
9.7668E-26
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TABLE!.-Continued

50 W m

PI = S.
XH2 = .

P
T - ; : •
RHO
H -

Ŝ .. >
Z • '
GAME -•
u •• • .

SPEC IES

t-
H '
H*
H2
h—
H2»
HE- •'• '
HE*
HE*.*

PI = 5
XH2 =

P
T
RHO
H
A '
S .-'
I "•
GAMF '
U

SPEC IE S

E-
H • -
M*-.
H2
W-

H2*
HE '•'
HE*
HE** -

006*01 N/SO-M,
85.. ... . • .. ,.. .'

MOVING SHOCK
3.*761E*02 '

• 1. 31276*01 •.
,li5193E»Ol
. 5.7*77E*01 '
., *.*280E*00
.1.69076*00'
1.7*296*00 .
8.5700E-01

• 1.50836*01-

7.89816-08
8.5251E-01 .
7.87166-08
6.1429E-02 -

i 8.2765E-11
3.46956-10 .
8.6062E-02 •

- 2.5697E-22
• 1.71356-80 •

.OOEtOl N/SU-M

.85

MOVING SHOCK
3.8209E*02 •'
l.**25E*01
l.*617E*Ol
6.3244E*01
'*. 95026*00-

1 1.7*185*00
'- 1.81226*00 '
- ~9.37*OE-01-'
' -1.5791E*01 ;. .

5.3228E-07
•8.S63*E-01

v'-i.31*3E-07
'•2.0886E-02
-*.1536E-10

1.27166-09
" 8.277«E-02

' 3.2*706-20
9.10126-74'

US1 = 2.00E*04 M/SEC
XHE " .1$

STANDING SHOCK
• . *.0313E*03
. .. 3. 5336E»01

• 6.0*30E*01
. 1.0385E«02

• .7.8013E«00
.- : 1.79006*00

• 1.897CE«00
•• 9.11286-01 -

• 3.7872E»00 '••

HOLE FR ACT I ON S

2.«93«-02
.- • - 8.70S4E-01 .

2.*9336-02
. 1.11136-0*

6.36236-06
.. . 7.1768E-06

7.9069E-02
• . • *. 7821E-08

*. 23256-30

REFLECTED SHOCK
6.«601E*03
*.1789E*01

• 7.'7737E*Ol
1.3098E*02
8.47566*00
1.8*8*6*00
1.9886E*00

1 8.6***E-01
. 3.65886*00

6.97666-02
. ' . 7.8*96E-01 '•

6.97626-02
5.00**6-05
1.50976-05
1.8200E-05
7;5*29E-02
1.0299E-06
3.676*E-2*

. US1 « 2.10E*0* M/SEC
XH6 = .15

STANDING SHOCK
*. 27366*03
3.7921E»Ol

• '5.8*70E«01
1.1*126*02

•'8;0328E*00
' 1.82*OE*00

,1.9312E*00
• 8.82196-01 '

3.9*776*00 :

— HOL E FR iCT ION S

*.21tOE-02
8.37S3E-01

• 4.21586-02
6.53556-05
8. 7236E-06

'1.00t8E-05
- ' 7.7669E-02

2.06S7E-07
2.*862E-27

R6FL6CT6D SHOCK
6.7953E*03
*.3654E*01
7.6*52E»01

. l.*312E*02
' 8. .731 76*00

1.8833E»00
' 2.0361E»00 .

8.5777E-01
3.7266E*00

. 9.1457E-02
7.*33*E-Ol
9.1*51E-02
3.8507E-05
1.71526-05
2.1209E-05
7.3668E-02
2.1509E-06

' - , 5.33686-23

PI .= 5,
XH2 "

P
T : '
RHO
H :,
A
S '.
I
GAME
U

SP6C IES

6-
H
H* '
H2
H- '
H2*
HE
HE*
HE*'* .. .

PI = 5.
XH2 - .

P . .
T
RHO. - •
H
A • .
S
I
GAME
U

S P E C I E S

E-
H

H*
h2
H-

*2»
HE
HE*
HE**

.006*01 N/SO-M, US 1 - 2.20E*

.85

MOVING SHOCK
*.15*2E*02
1.73306*01
1.29936*01

.6.9228E*01
5.9796E.OO

' 1.7881E*00
1.8*SOE»00
1.11836*00
1.6391E*01

1.37256-05
4.15966-01
1.3720E-05
2.71136-03
5.3756E-09
1.033*E-08
8.1300E-02
1.0910E-16 .
*. 09306-61

OOE*01 N/SU-M,
85

MOVING SHOCK
*.«826E*02
2.1*67E*01

. 1.1288E*01
7.5*286*01
6.72*16*00
1.82656*00 .
1.8*996*00 •

.1.13856*00
1.69216*01 .

3.22036-0*
•».1791E-01
3.2201E-0*
3.6452E-04 .
5.7800E-08
7.8876E-08
1. 10856-02
2.877SE-13
1.147B6-*8

XHE . .15

STANDING SKOCK
*. 16976*03
3.98196*01
5.3179E*01 .

.1.2*206*02 .
8.23376*00
1.86206*00
1.9691E»00
8.6*616-01 .
*. 00886*00 .

. MOLE FR ACT IONS

.6.0557E-T02
. 8.0265E-01

6.055SE-02
. 4.2680E-05

1.010*6-05 .
1.1885E-05

. 7.6175E-02
5.33786-07

. 2.53606-25

0* H/S6C

REFLECTED SHOCK
6.52306*03'

. *.*95 56*01
6.96*26*01
1. 5**76*02
6.9*036*00

; 1.92236*00 .
• ..2.08356*00
. 8.53356-01
.1, , 3.75306*00

1.121*6-01
T. 03676-01
1.12136-01
2.89986-05.
1.7*126-05

. . 2.19386-05
•:. 7.19W6-02

3.609*6-06
• . 3.32226-22'

US1 =• 2.306*0* M/SEC
XHE = .15

STANDING SHOCK .
3.95956*03
4.12*16*01 -
*.776*E«01

. 1.3*2*6*02
• 8.*2356*00..

1.90066*00
. 2.01006*00

8.55956-01
•*. 00816*00

MOL6 FRACTIONS

. 7.S653E-02
7.66C26-01
7.9650E-02
3.1110E-05
1.0755E-05
1.287*6-05

•7.*625E-02
1.0*156-06
2.6*006-2*

REFLECT6D SHOCK
6.07186*03
*. 59*66*01
6.20226*01
1.65*3E*02

. 9.12*06*00 •
1.9618E»00
2.13076*00
8.50356-01 '
3.76016*00

1.31806-01
6.65966-01
1.31796-01
2.19*6E-05
1.6829E-05
2.15186-05
7.03936-02
5.37606-06
1.30756-21

52



TABLE I. -Continued

50 N/ rri

PI = 5.0CE*01 N/SU-M,
XH2 = .85

US1 = 2.40E*04 M/SEC
XHE = .15

p
T
RHO
H
A
s
z
GAME
U

SPEC IE S

6-
ri
H*

H2
H-

H2»
HE
HE*
HE**

PI = 5
XH2 -

P
T
RHu
h
A
S
Z
GAME
U

SPECIES

6-
H
H*
H2
H-
H2*
HE
HE*
HE»»

MOVING SHOCK
1.83006*02
2.54746*01
1.0223E»01
8.16986*01
7.03636*00
1.85886*00
1. 85476*00
I. 34796*03
1.747aE*01

2.63436-03
9.1376E-01
2.6342E-03
9.7477E-05
2.6T18E-07
3.14806-07
8.08756-02
S. 31016-11
1.75426-40

.006*01 N/SO-M,

.85

MOVING SHOCK
5.21396*02
2.86736*01
9.7388f *03
8.87006*01
7.13836*00
1.88746*00
1.86726*00 •
9.5177E-01
1.81136*01

9.23826-03
9.0114E-01
9.2381E-03
4.4469E-05
6.53356-07
7.3402E-07
8.03366-02
1.2073E-09
1.53876-35

STANDING SHOCK
3.91076*03
4.25836*01
4.47086*01
1.4488E*02
8.62666*00

' 1.93676*00
2.0541E*CO
8.5077E-01
3.999CE*00

HOLE FR/lCT IONS

9. 94166-02
T. 28106-01
9.9412E-02
2.3851E-05
1.13756-05
1.3859E-05
7.3021E-02
1.85196-06
2.0688E-23

REFLECTED SHOCK
5.8888E*03
4.7000E»01
5.7440E*01
1.7710E*02
9.32776*00
1.9994E*00
2.1813E»00
8.4867E-01
3.7783E»00

1.5192E-01
6. 27366-01
1.5190E-01
1.71096-05
1.6502E-05
2.14416-05
6.87596-02
7.91CSE-06
5.0765E-21

US1 - 2.50E*04 M/SEC
XHE = .15

STANDING St-OCK
4.06016*03
4.39836*01
4.39026*01
1.56586*02
8.85516*00
1.97076*00
2.10276*00
8.47876-01
4.0216E«00

MOLE FRACTIONS

1.202C6-01
6.8822E-01
1.2020E-01
1.90566-05
1.2177E-05
1.5126E-05
7.1335E-02
3.1801E-06
1.47956-22

REFLECTED SHOCK.
6.0287E»03
4.82286*01
5.5889E»01
1.90196*02
•>.5652E*00
2.03526*00
2.23676*00
8.4818E-01 '
3.81746*00

1.72916-01
5.8709E-01
1.7289E-01
1.3733E-05
1.6597E-05
2.1980E-05
6. 70536-02
1.1818E-05
2.1780E-20

PI = 5
XH2 =

P
T •
KHO
H
A
S
i
GAME.
U

SP6C IES

6-
h
H*

H2
H-

H2* •
HE : •
^E*. '
HE**

.OOE»Ol N/SO-M,

.85

MOVING SHOCK
5.6275E*02
3.10956*01
9.58846*00
9.58216*01
7.26026*00
1.91466*00
1.88756*00
8.98106-01
1.8800E*01

1.98736-02
8.80756-01
1.9873E-02
2.7254E-05
1.1187E-06 .
I. 24326-06
7.9472E-02
8.3382E-09
1.7449E-32

US1 = 2.60E*04 M/SEC
XHE • .15

STANDING SHOCK
4.34466*03
4.5409E»01
4.44016*01 •
1.6915E»02
9.1011E*00
2.0035E*00
2.15486*00
8.4652E-01
4.06416*00

MOLE FRACTIONS

1.4149E-01
6.4737E-01
1. 41486-01
1. 56296-05
1.304JE-05
1.6542E-05
6.9606E-02
5.2624E-06 -
9.4495E-22

REFLECTED SHOCK
6.3818E«03

'4.9571E»01
5.6068E*01
2. 04446*02 -'
9*8280E*00
2.0701E*00
2.29626*00
8.4359E-01
3.87426*00

1.9434E-01 '
5.4596E-01
1.9432E-01
1.1201E-05
1.6853E-05
2.2800E-OS
6.53096-02

' 1.7678E-05
9.5637E-20

PI = 5
XH2 =

p • '
T
RHO
H
A
S
Z
GAME '
U

SPECIES

E-
H
H*
H2
h-

H2*
ht
HE*
HE**

.006*01 N/S9-M,

.85

MOVING SHOCK
6.07096*02
3.29606*01
9.6306E«00
1.0326E*02
7.4099E*00
1.9403E*00
1.9126E*00
8.T102E-01
1.9533E*01

3.2736E-02
8.5608E-01
3.2736E-02
1.9569E-05
1.58456-06
1.7642E-06
7.8428E-02
3.02136-08
1.89946-30

US1 * 2.706*04 M/SEC
XHE = .15

STANDING SHOCK
4.73416*03
4.68645*01
4.56946*01
1.82606*02
9.36346*00
2.0360E«00
2.2108E*00
8.46236-01
4.12246*00

HOLE FRACTIONS

1.63216-01
6.0569E-01
1.6320E-01
1.2982E-05
1.3886E-05
1.8005E-05
6. 78426-02
8.46C5E-06
5.4948E-21

REFLECTED SHOCK
. 6.8944E*03

5.10056*01
5. 72826*01
2.19836*02
1.0113E*01
2. 1047E*00

• 2.35986*00
8.4972E-01
3.94416*00

2.1606E-01
5.04306-01
2.1603E-01
9.1795E-06
1.71066-05
2.3685E-05
6.35396-02
2. 63696-05
4.1911E-19
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TABLE I. -Continued

-50N/irf

PI » 5.
XH2 ' .

p
7
RHO
H ' '
A
S
/
GAME
U

SPECIES

ev

H
H*

H2
H-
H2*
HE
ME*
HE**

PI • 5
XH2 >

P
T
RHC
H
A
S
I
1>AME • *
U

SPEC IES

t-
H
H*

H2 •
h-

»2*
ME
HE*
ME»»

006*01 N/SO-M.
85

MOVING SHOCK '
6.5390E*02 .
3.4»27E>01 '
9.75376*00

'1.11016*02 .
7.57466*00
l.9659E*00
1.9417E*00
8.55806-01
2.0290E*01

4. 7^406-02
8.2825E-31
4.7239E-02
I. 51156-05
2.03HOE-06
2.2B49E-06
7.72526-02
1. 97106-08
6.56456-29

.OOE*01 N/Sd-M

.85

MOVING SHUCK
7.026CE*02
3.58856*01
9.92336*00
1.190SE»32
7.74426*00
1.99156*00
1.97366*00
d. 46746-01
2. 1052E*3l

6.26556-02
' '7.98676-01

0.26556-02
1.22076-05
2.46326-36
2.7S71E-06
/. 63026-0*

• 1.71856-07
• l.Oail6-27

USl - 2.60E»04 M/SEC
XHE - .15 '

STANDING SHOCK
. 5.1916E*03

4.83136*01 • •
: 4.73526*01
' 1.968C6*02' '

9.63496*00
2.0684E*00
2.26946*00
8.46696-01
4.18456*00

• MOLE FRACTIONS

1.8482E-01
5.64236-01
1.848C6-01
I.0843E-05
1.46.026-05
1.93646-05
6.608SE-02
1.31576-05
2.84516-20

REFLECTED SHOCK
7.50396*03
$.24866*01

•• •S.891S€»Or
2.36116*02

• 1.04136*01
2.13976*00
2.42676*00
8.51396-01

' 4.02266*00

2.3768E-01
4.6283E-01
2.3763E-01
7.49396-06
1.7195E-05
2.4392E-OS
6.1773E-02
3.8929E-05
1.7746E-18

, USl <• 2.906*04 N/SEC
XHE - .15

STANDING SHCCK
5.6963E*03
4.9763E*Q1

• 4.«103E*01
2.11556*02
9.91676*00
2.1015E*00
2.33126*00
8.47726-C1
4.25576*00

~ MOLfc FR ACT IONS

2.0644E-01
5.2276E-01
2.06*16-01
9.02016-06
1.51166-05
2.05136-05
6.4325E-02
1.997CF-05
U3527E-19

REFLECTED SHOCK
8.18316*03
5.39946*01
6.0719E*01
2.53146*02
1.07256*01
2.17*6E*00
2.4960t-*00
8.53556-01
4.10876*00

2.5884*6-01
4.22236-01
2.58736-01
6.0757E-Q6
1.7060E-05
2.48126-05
6.3349E-02
5.6723E-35
'7.15416-18

h'.* s
XH2 -'

P
7 :
RHO, .
H • •
A. .

,'S"
I'
GAMt ' .
0

SP6C IE S

e-
H
H* .
H2
H-

H2»'
H6 :
H6»
H6*»

PI ' 5.
XH2 * .

.006*01 N/SO-Nt

.85

MOVING SHOCK
. 7.53286*02.
. 3.71016*01

1.01126*01 .
' 1.2738E*02

7.91606*00
2^01726*00
2.00796*00
8.41176-01
2.1820E»01

7.8647E-02
7.67996-01

. 7.86466-02
1.01276-35
2.85596-06

1 3.26486-06
7.47056-02
3.25066-07
1.1411E-26

.006*01 M/SO-M,
'85

USl - 3.00E*04 N/SEC
XHE • .15

STANDING SHOCK
6.2461E*03
5.11816*01
5.098«E*01
2.2690E«02
1.02006*01
2.13386*00 .
2.39366*00
8.49206-01
4.33316*00

Mni P FBArTinucnULt rKAtl 1UN3

2.27126-01 '
.4.83086-01
2.27096-01 '
7.52396-06
1.5438E-05-
2.14376-05
6.26396-02

•2.93666-05
5.70546-19

REFLECTED SHOCK
8.92706*03

. . 5.55406*01
. 6.25986*01

2.70896*02
1.10506*01
2.21036*00
2.56776*00
8.56186-01
4.20196*00

2.79546-01
. 3.82556-01

2.79456-01
4.86996-06

. 1.66816-05
2.4894E-05
5.8336E-02

, 8.19546-05
2.7944E-17

Ull * 2.20fc«C4 M/S6C
XHE - .15

'. '.' - MOVING SMOCK STANDING SHCCK
P
T
RMO
H
A
S
i
GAM 6
U

iP£C IES

E-
H
h*

h2 ' "; "
H- "
H2.»
HE
HE*
KE»»

8.60726*02
3.92536*01
1.05316.01

. 1.4490E»02
8.26316*00
2.0690E*00
2.0823E*0~)
8.35366-01
2.1J7d?»01

1.1155E-01
. ".0485E-01
1.U55E-01
7.2961E-06
1.533UE-06

' 4.12996-06
7.20576-02
9.0782E-07
S.0759E-25

7.47496*03
5.40766*01
5.4715E*01
2.59426*02
1.07986*01
2.20C5E*OC
2.52646*00

' 3.53*06-01
*. 50556*00

HOLE Ft ACT IONS

2.6775E-01
4.05156-01
2.67686-01
5.07916-06

.1.53S56-05'
2.24216-05
5.93136-02
6.11426-05
8.71786-18

REFLECTED SHOCK
1.0600E*04
5.87936*01
6.63346*01
3.08716*02
1.17436*01
2.28266*00
2,71796*00

- 8.63056-01
4.41066*00

3.19356-01
3.062*6-01
3.19186-01
2.97536-C6
1.51726-05
2.39116-05
5.50206-02

. 1.69426-04
3.99396-16



TABLE I. -Continued

p • 50 N/ m

PI
XH2

'5.00E*01 N'/SU-M,
.85 .15

M?SEC

•HOiMNG SHOCK''- STANDING SHOCK' REFLECTED SHO'CK
.••:9.7545E*6V;%<11''- -8. 8448E*03 .' | - J ' ' ,.l.2484E*Q4
• '"• :' ' ' ' p ' • --*. 11686*01- '"

1. 09536*01 :" '
'1.6356E*Oi ;*'•
.8.6144?»OC-'- ;
'2.12 19F*'00'- tj:~
-J2. 16326* O'd '• J-

'•?d •°3328p-~dl ' - '
2.4939E*01

" 5. 7046E*dl ' •'*
5.8161E«01 •>'

«! '2.9410E»'02 r-- '
"-f 'I'. 1431E*0'l '-

>* '2.2683E»00:"' '
;"V"'2.6658E»00'?'1
: ' 8. 5921EJOI c'

4.703l£«00

•' • -6. 23*86 #01
'• : ' 6.9646E*01
' * ' '' 3.4942E *02
•"• 'l.2507E*01
r - '2 .3562E»00

'• ' ' • '2.874 9E*00
'• ' '8.726*6-01

4.6538F*00

SPECIES ,

H- :<.
H2* •'•«

.~-— .MOLE FRACUONS——•

1.44Bl'E-c'J';1' '' 3.06C56-01''"" ;
6.4103E:-Qf

4.84«7E-q6 -;
6.9338E-02'1!,
2.0639E-C6'-'-"
1.0624E-23

, 3.05926-Oi ;, :
": 3.27C3E-06 . "

5 2.2096E-05;'-'
'" 5.614tE-0'2 • • - "

1.2218E-0* ' v

1.11686-16

3.5652E-01
2.3511E-:ql
3.5616E-01
1.6530E-06
1.2740E-05
2.1310E-.105
5.18 23 e- 02
3.53406-04
5.64066-15

PI
XH2

R •' •
t'-" '"
Rrin .'.

f'."?
s • \t:'
GAHfc '
U

5.006*01 N/SU-M,
.85

US1
XHE •

3.60E»04 M/SEC
.15

" 'MOVING SHOCK. ; STAND ING ShOCK ; ';R6FL6CTEO SHOCK

1.8336E*02
'8.9718E*00
'2.1760E*Op.
'2.2501E*00
8.3313E-01
2.650CE*01

6.1132E*01
''3.30896*02..

,.2.8104E«00
H8.6701E-01

4.9301E*00

7.22456*01
\3.S319E*02
'1.33716*01
'2.4309E»00
'3.03626*00
' 8.86*46-01
4.94336*00

.iKCLlt.:

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

> -T ML

•'. 1.7781E-01
5.7771E-01
1.77806-01- .
4.0528E-06 •

1 4.41066-06
5.40016-06
6.66616-02=
4.14036-06
1.41746-22

ILt rK0l 1 lund

3.41766-01
2. 63326-01 .
3.41516-01

. 1.96346-06
1.26606-05.
2.04226-05
5.31316-02
2.41306-04
1.31606-15

3.90716-01
. 1.69946-01

3.89936-01
7.93296r07
9.63106-06
1. 72306-05
4.86296-02
7.74226-04
8.97916-14

PI = 5
XH2 =

' j t7V<~
;;*'-•) .
p~» • ' . ' < < •
Tr̂  '". '. •
.RHP'.; •
ji>" ]: ! T'I'
'A1;.*- .'- ;•' •-.:
5-j. •'; : '-:
IZ>- "ii S t
GAME
U

- :'f '• ? ,v..

.H* -i r-r . -.
iH2 »••;••- :-
'.H^-if . .'..;.

H2*-'i' > • t-
!HE- i S* ' .
HE*
HE**

PI = 5
XH2 =
.;•!;,• •-.; -'

: i"' .' ' •'• •-

.006*01 N/SU-».t

.b5

•' . :- ' !•.•";
'.MOVING SHOCK' ,'

1.22o3?*03 t.
. '4. 4626E*01 ;.
. 1.1732E*Of. . .

•. '2.0*286*02 .' •
,:9.3375E»00 =" .
-'2. 23126*00 .'
, 2. 34226*00,- ?

8.3417E-01
2.805dE»01

': 2.1015E-01 ' :
.-, 5.1566'E-Cl----
i 2.1014E-01: ,'

. •: 3.02556-06.,..-
•! 4.60086-06"'.-

.-• ' 5.7690E-06 : '

.!. 6.4035E-02. -.
7.6583E-06
1.387 IE -21

,v,,,^-f, .

.006*01 N/Svl-M,

.85
'. :' ..- ':':•<• '- ' , • f"- V.
..* ' ', - j

"uS I = 3.806*04 H/S6C
XHE = .15

i'lV.l"'" ' ; ' , -
STANDING SHOCK"
«. - 1. 19416»C4.

, i 6.36116*01. .
. .6.34606*01,,
. 3.6973E*02
-, t l-.2851E*01 .
,.-. 2.40626*00

2.95816*00, .
8. 77646-01
5.19426*00

'• -MOLc FR ACT' IONS

•: . .• 3.7463E-01
•f .« 2.0051'E-01
.K " 3. 74136-01 .
. . 1.0661E-06
, ,.- 1.0250E-05 ',
* .; 1.7508E-05
~ . , 5.0223E-02

4.84S2E-04
1.5814E-14

US1 =• 4.006*
XH6 = .15

.-.;;.-,. ..1 ,ti -. ci.'. ' ;••

- . - - • f '" ;••
':-.,"?••. MOVING SHOCK -STANDING SHOCK'
.P,- <;•'.. . ;
'T;'. ;';;j. : -' •

.RHO;,V- '-'~
.H'-v;'>*.t '
-tA -'-a.'-'- ' '
S';..̂ ; ;-•• •

. Z • - :JC '- . "

GA1E
u

SPE£IES,

E- ,>•' .
H -• '
H* { .
H2 -, . •
H- /
H2 *' ' '
HE ;
HE*
hE**

...1.36226*03. .- '
•4.6269E*01 .
'•1.20706*01. .1
:2.2633E*02 .
;.9.7138E*00..'. -
"2.2876EVW : '-.,

,«2.4392E*00 ,-, •
8.3608E-01 '
2.96116*01

__. ._.

2.4157E-01 .
• 4.5537E-01

2.4155E-01
2.2325E-06
4.62876-06
5.9474E-06 -.-
6.1482E-02
1.34276-05
1.1102E-20

•1 .36266*0*
. 6.75326*01
. ..6.49706*01 •

4.10556*02 •
1.3682E*01 .

,,, 2.4754E*00 •
' 3.1057E»6o

8.9250E-01
5.50846*00

MOLE FRACTIONS

4. 04336-01
. 1.44056-01

4.0330E-01
5.00586-07
7.4916E-06

-. 1.3643E-05
; 4.7274E-02.

1.0247E-03
2.1494E-13

- REFLECTED SHOCK
' . il*6861E*04

7.13886*0,1
.. . -7.38986*01

4.4037E»02
1.4381E*01
2.50576*00

- .3.19616*00
9.0644E-01
5.30366*00

' '• ' '. 4.21186-01
1.12556-01

• 4.19326-01
• ' 3.05366,-OT

;• 6.29446-06
. • 1.2186E-05

4.50716^02
1.86166-03
1.87346-12

04 M/SEC

..REFLECTED SHOCK
/ • 1.93566*04

7.80046*01
7.40926*01
4.91296*02
1.56006*01

• . :2. 58226*00
3.34916*00
9.31596-01
5.75276*00

4.47626-01
6.51196-02
4.42466-01
8.22156-08
3.29436-06
7.02436-06
3.96256-02
5.16306-03
6.47076-11
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TABLE I. -Continued

2

PI « 5.006*01 N/SU-M,
XH2 - ' .

P .
T •- .;••
RMO • • ' : • • !

H • ' • - . ' ' •
A- . • . ' - • •
S •'
Z>
GAME' '
U ' '. '

SPECIES

E- • • ' •
H
H»: '

H2
M^- • '"• '.
H2» - '-
HE :

ME*
HE** •

PI - S.
XH2 - .

P .- •
T .
RMO. '-...-
H • . ' i •
A . - • • . ' ,
S, - - - ! . •
1 -• . '• •
GAME -i
U' .. "

SPECIES '

E- . - -
H
M»-. ': .•-- ..
»Z;. ->• : ",
H- : . . • :
H2». - . ;.
HE • •. '
HE* . - •
HE**-, .,

85

MOVING SHOCK
1.5050E*03 .
4.7899E*01
:1. 23666*01
2.4951E»02 .-

-1.0103E»01
2.3452E»00
2.540BE*00

' 8.38746-01'
3.11596*01

2.7183E-01
3.9T21E-01

•< 2.7186E-01
U615TE-06

• 4.5031E-06
5.9331E-06

• 5.9014E-02
' 2.2751E-05

7.7619E-20

00£»01 N/SO-M,
85

MOVING SHOCK
l.65*iE»03
4. 9S*9E»01
1.26176*01 .
?. 73816*02
1.0S09E*01
2.*037E»00
2.6465E«00.
8.4218E-01
3.27006*01

. 3.0097E-01
3.«U2E-01
3.0093E-01 '

. 1.1178E-.06
*.2371E-96 .
5.7J02E-06 -.
S.6641E-02 '

-3.7U2*E-05
•t.9dU«E-l«

US1 - 4.20E»04 M/SEC
XHE - .IS

STANDING SHOCK
•I.5366E»04
7.2258E«01
6. 5*80E»Ol
*.532*E«02
l.*635E»01
2.5*38E»00
3.2*75E»00
9.127SE-01 -
5.8915E«00

MOLE FRACTIONS

*.3035E-01
9.S463E-02
*.2799E-01
1.90f«E-OT

.. *.7757E--06-
9.3660E-06
4.38376-02

' -2.3523E-03-
3. 7360E-12

REFLECTED SHOCK
2.205TE»0*
8.6428E*01
7. 341 U 401
5.463«E*02
1.6901E»OJ
2.6S«9E»00
3.476SE»00

• 9.5063E-01
6.3077E»00

• 4.6T86E-01
3.4699 E-02
4.5429E-01
1.6991E-08
1.453SE-0*
3.4318E-06
2.9587E-02 •
1.3560E-02
2.5534E-09

US1 = *.40E»0* M/SEC
XHE * .15

STANDING SHOCK
1.712*E*0*
7.816tE»01

• 6.49C7E*Ol<
. 4.9770E»02

1.5701E«01,
. 2.610A6«00

3.3751E»00
9.3**4E-01 .

. 6.363*6*00

MOLb FRICTIONS

4.5188E-01
5.76C1E-02

. *.*607E-01
- • 5.6*22E-0»

2.5aj9E-06
5.5155E-06

. . 3.863*6-02
. 5.809CE-03

8.66C86-11

REFLECTED SHOCK
2. 49726*04
S.73*OE»01.
7.1622F*01

. • 6.0612E»02
. 1.8601E»O1

2.7269E»00
3.5819E»00

- 9.9232E-01
. - 6.99906*00-

i ;

--•

4.83526-01
1.7672E-02
4.56936-01

. . ; . 2.7755E-09
.- 5.5922E-07

1.4518E-06-
1.S282E-02
2.65946-02

. .. 8.8223E-08

PI ' 5
XH2 - .

P
T '
RHO ' .
H

' A '
s-
£• ' . - '
GAME •
U

SPECIES

E-
H
H*
H2 - -
H-
H2*
HE
HE* >
ME** <•

PI - 5.
XH2 • .

.OOE*01 N/SO-M,

.85 . .

MOVING SHOCK'
1.81076*03
5.1252E*01
1.28206*01.

• 2.99246*02 >
1.09356*01 •
2.4631E«OO '
2.7559E»00
8.4654E-01
3.4233E*01

3.2B71E-01
2.8821E-01
3.2865E-01
7.7195E-07
3.84776-06
5.34886-06
5. 436 7E -02
6.2545E-0!
3.08066-18

00t«01 N/SH-Mt
85

. US I - 4.60E»04 M/SEC
, XHE «. .15

STANDING SHOCK
1.8878E*04
8.5333E»01

• 6.3534E»Ol '
5.4386E»02
1.6800E»01
2.6744E»00
3.4821E*00
9;4984E-01
6.9143E»00

MftLE Ftt ATT lfM<

4.6871E-01
3.2861E-02

' 4.5533E-01
1.3844E-08
1.2368E-06

•2.8792E-06
2.9697E-02
1.3381E-02
2.0833E-09

. • < • • ' •

REFLECTED SHOCK
2.8170E*04
1.137TE*02

1 6.7777E*Ol'
'• ' 6.7283E»02

' 2.1311E*01
. . ' 2.79A6E*00

3.6531E»00
- • • ' l'.0927E«00'

' 7.957«*00'

4.9358E-01
8.2006E-03

'4.3713E-01
2.7896E-10

I'"--' 'I. 7377E-07
' 4.75406-07

4.6341E-03
- ' . 3. 6423 E-02

' 3.5134E-06

US 1 - 4.80E*04 M/SEC
. XHE - .15

MOVING SHOCK STANDING SHOCK
P
T
RHO
H
A
S ' '
I
GAME
U

SPECIES

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

l.9734E»03
5.3051E*01
1.29696*01
3.2578E*02

> 1.13876*01
2.5232E»00
2.86836*00
8.52106-31 •
3.'5756E*01'

3.55026-01
2.3775E-01
3.5492E-01'
4.98226-07
3.35626-06
4.80S1E-06
5.2191E-02

• 1.0430E-04
.-1.9M8E-17

2.06016*04
9.3754E*Ol
6.1558E*Ol
5.9163E»02
1.8097E*01
2.7353E*00
3. 5695E*00
9. 7865E-01
7.5389E*00

MOLE FRACTIONS

4.81726-01
1.8678E-02
4.57S8E-01
3.1043E-09
5.5803E-07
1.4063E-06
1.7887E-02
2.41366-02
3.8802E-08

REFLECTED SHOCK
• 3.1777E»04
. 1.38296*02

' ' 6.2413E*01
' 7.5016E*02

2.4159£»01
1 2.8628E»00

3.6818E»00
1.14646*00

", '9.3920E»00-;

4.9753E-01
3.8068E-03
4.5792E-01
2.0019E-11
5.7708E-08
1.3084E-07
1.2818E-03
3.9315E-02
1. 4402 E- 04
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TABLE I. -Continued

p • 50 N/ in

PI = 5
XH2 =>

-.-.-.:• '-. '- '-^

°'vi 1 1\T~ '
• * • '1- . .- '

P"', ',"-'-!

.006*01 N/SU-M,

.85

ri'>tV.-;«-i '-•".!<•.
.> >*•• -»••£"•? •'•'•"

VOVING SHOCK.;;]
',"*2. l*2*E»BSi^.!

US1 = 5.COE»0* M/SEC
XHE = .15

w- ;.'.!•• i/ *•? ' rj •'-.;
1 » -'̂ i- j- • ''/-) ' ~
5TANUING SHOCK;:.'
yv ..v-,-2.21 74E*0.4: . .

T ,'.';. . ' • '^.SOOSE^Ol^.r^vr..'!. 0443E*02, ..
RHO. :.'.". '
H'.»'v^-
A. .j-^\ .

S-i'l • * - ' • (
2 . '.
GA'ME"'" ;"
u

SPEC,IES

7_- . :-'/..
.: w '. i- r ?

H-: -".'.- .>•'
H*; .''" .'4

H2 ^ .-V ..
H^- , i v' ".
H2* 'v^
HE;;:':::.'
HE* :'!

HE**

PI = 5
XH2 =•

'.:,;."..•/'
P;O' v.J
T. , !
RHO ,'.,;
H.'"-'. .- ,- '
A'. :•::
s - ' ; .-V '
i'?:.' -•'*,!
GAME ->
U

SPFCI6S

*-''•' ;';:', ,
H ' . ,, .'"
H*
H2 " ' ..
H-:' _;
H2* ' • , "•
HE ' • '
HE* ' '
HE**

1. 3058E*01-i y
.". 3;s3**e*q'2j;-j'
Vl« 1874E*0^* • ^

•';2.5838E*boi^--,
", 2.9829E*b6\.'-i

8. 593UE-01
3.7267E*01

.. ..... -,. ..fij-,;-.;

• - i .••-:- '

-. i 5.8433E*01, •
.. .6".404SE*02» -V
„-, 'l'.9929E«01
",.>',2p7924E*00 ..:'..
• .) ;3. 633SE*00 -r'

'l.0466E*00
8.3520E*00

,.MOLE FRACTIONS,

' ', 3.7981E-01 ••"• )-, 4.90SOE-01.i
. .; 1.9026C-01-.;

^ 3.7963E-3.1-."
;'J~ • 3.002 7Erio7i
; 2.7880Er06 '-'*
"•v».1229Er66". i

.' I 5.0108E402;,-.'.
""' 1.7831E-04

1.2570E-16

,-v,- ,-.»uw.,»
.OOE*01 N/SU-M,
.85

MOVING SHOCK,,
^' 2 • 31 74E*03.j..M

5i 7197E*Ol\ -.^
1. 30766*01 ~i •

.. 3.'82206»02 "..-'-
:' i;24126*01 , (..
. 2. 6446 E* 00",.
"3.i0985E»00 . ,

8.6932E-01
3.87626*01

- - . • ., - . .,-;,<••;
.> ., -TT —

4.0293E-01 ^
-1.46046-01'

. ».0261Er01
1.64406-07 .

"• ; 2. 17* se -06.;,
• . 3.33536-06'

4.8092E-02 -
" .3.19156-04.

9.3709E-16

., ;• 1.0330E-02..
,-,-( 4.5749Er-6l
,.;».' 5.7420E-10,.
'.,,- 2.2643E-07-
iu: '6.15C4E-07 i
..i,', •7.8«13ET~b3.'-l

'' ' 3.3416E-02
6.3517E-07

; '"-̂ . ""•• '•'"• '•

... a .-

t. '.- .' '4

REFLECTED SHOCK
£,-• ' 3. 5377E*04:
;-.v.,l.*388E»02.
;.M.5-.8391F+Ot
;-,.,. 8.2934E*02
', V- 2-.5693F*01^.
. ... 2.9189F*00.
;..'., 3.69706*00

1.08966*00
l.0707E»Ol

*••"-.'

,.j- . 4.9960E-01:
..-.-•' -' 2.2486E-03.1
.•:-.•, . , 4.5758E-C1-:
^ . .,.- 2.6616E--12-!

3.1764E-08
,« , ,.4.88046-08
;..,.- ., 5.9554E-04

3. 7934 E-02
2.0432E-03

•.'.-• .-:,' ' • '

US'l = 5.20E»04 M/SEC
XHE = .15

.StANDING SHOCK ;.
i? -. 2.3533E404, ,
::*.a.i'846E*02 ,,,
v; ;5.*1*4E*01, ,
:•-. 6.9011E«02) .1

•#v 2.'2075E*01 ,
,,, ™2.'B450E«06.1

-J.'. 3.6691E«OOv...
' i.'!212E»00

9.36076*00

i,f~. • ..; ;

;,MULE FRACTIONS.

4.9578E-01
'5.6137E-03 .

j 4.5772E-01'.
"8. 54346-11 ,

.:., 8.8473E-08.-..
• 2. 3902E-r07 .u

" '." 2.8273E-03 "
' . 3. 804 5 E-02

1.0059E-05

REFLECTED SHOCK
.-,V!, 3^87206*04";
.:<: -1.841 86*02 -
-.:>,•,! 5.64506*01
'-•••t-i- 9.06316*02
.-'~, - 2 i 63866*01,
,:, - 2." 96586*00.

...-JA 3:.7240E*00.
1.01506*00'
1.16856*01

-' •- C. " . ; • . • ' •

-~ -;

.-, •''; 5.0322E-01'
.. . ..1.66776-03

, .. ,4.54836-01
'•.'• .. 7.9123E-13
. * 2.42*16-08

2.7099E-08
. ',3.5250E-0*

3. 1*63 E-02
8.*635E-03

PI = 5.
XH2 =

'j "'*-. • i.

T v/vi - -'"- ••
KHD* „--..••
H- ',;"•«•,.' t,-.'

A",.-.',, '- >v>
S.I !v- -"> ,.,

z •'."»+• ^ '>•
GAME
U

-Spe r- j c s

E—.v -:* ' " ' > " ,

h2i .= ,- i.
H- •-•••V -•-..••

H2« -i;.y-.
HE.l -L.«-.
HE*
HE**

PI = 5.
XH2 = .
•.ll.'l". -..-.

... .. '.;'.'«*

P.'.-- « ;i: - --.
T. I'-N :1? '•
RHO'"? -'•''*
H . - i •'•_'
A ':i »••;•;.
s1 . • • • • - • ..-
£ .' • * -; ' i T
GAME
U

SPECIES

E-V "ijs".'-,.
H-,', •-;, •
H* -?'
H2.- ••;•.. d ..
h-:-.--. .
H2.* i ..':•.
HE'- ;..'"-
HE*
HE**

006*01 N/SU-M,
85

MOVING SHOCK .
2.4979E»03 •. .-.

. 5.9773E*Olv .

. 1. 3008E*01 « •

.-*; 12066*02. •-

. I'. 3025E»Ol .
• 2v7052E*00 • .
3;21266*00. C
8.8351E-01
4.02366*01

'vU.2415E-01 i.
;;1.0562E-Ol .
• 1 4 • 235 3E ~01"
-7.8316E408 -,',•

.. -1.5553E-06 .
•< 2.4899ET06:'
.4.6075E-02-
6.15896-04
8.6830E-15

006*01 N/SU-M,
85

j • -t I'.

MOVING SHOCK- .
>i.2.6832E»93V"'-:
•6. 2965E*Ollv*'j

f 1. 2830E»01 .!
.4.43006*02' - .
M.3750E*01" -.
.- 2. 76516*00- ' -;•
3. 3216E»00"- .
9.0398E-01
4.16786*01

: ; . .,_-_

'• 4.43046-01
7.0092E-02
4.4171E-01 •'

• 3. 04266-08 •
9.83456-07 ..
1.65886-06 •'
4.38276-02 •'
1.3317E-03
1.13526-13

US1 - 5.406*04 M/SEC
XHE = .15

STANDING SHOCK.
.. 2.4639E»04

• l.3472E»02 •
, ,4.9644E«01- .•

•- .7.4028E*02;
. . 2.3865E*Cr-

2.69256*00 .
' 1.684CE*00,

1.1475E»00
1.05216*01

'HOLE FR ACT IONS

-i" 4.9782E-01
•.••,-, .3.2919E-03.

., - :"ll3709E^ll .
. 4.0458E-08,

•-:! 9.5836E-08
, ". ,1.1732Er03

3. 94276-02
1.1663E-04

.1'..<

-REFL6CT6D SHOCK
• -,••'•".*• 16796*0*,,
",. •..,2'.006*E*02,
. •• •. 5;.5253E»01j
• • ,9.80606*02;

2.74466*01!
. -. 3.0075E»00,

.-. -'3.75956*00..
9.98596-01 '
1.23476*01

.,.,'.. 5.0791E-01-
/-•: j..-,.l. 3717E-03-

4» 50 82 E~ 01
. ',': "... 3.5236E--13^
.. .. ,. 2.0703E-08.
. •". , 1.83126-08.
• , . • - - 2.05176rO*-

2.2290E-02
1.7*04 E-02

US I - 5.60E«04 M/SEC
XH E = .15

STANDING SHOCK'
•'ll 2.5484E»0*-:

•• 1.5151E»02
•*.55*7E»01
7.'9110E*02

"2.'5061E*01!.-
2.93646*00

'3.69296»0b
1.12256*00
1.1726E«01

• MOLE FRACTIONS

4.9903E-01
• 2.1481E-03-

4.5820E-01
2.8597E-12 '
2.3314E-08

' • 4.35S9E-08
> U 6 . 26926-0* •

3.9147E-02
8.44736-0*

• REFLECTED SHOCK
'.''-"--• -*'.433TE»oVi

• '> '•• ;''2.1762E»02'
•-'• •'- 5.3683E*01
• '"'•" *--1.0576E»03
'••''." 2.90866*01'

• ••3.0*85E»00;

3.79526*00
l.0243E*00
l.3041E»01

•__-.: — .

' -• 5.1254E-01
• 1.1412E-03
'• *.*679E-01'

'•• - • 1.6638E-13'
: • 1.7640E-08

• ' 1.2675E-08
•: - • 1.0098E-04

1.30986-02
2.6325 E-02



TABLE I. - Continued

50 N/m
2

PI = 5,
XH2 =

f
T
RHO
H
A
S
L
GAME
U

SPECIES

E-
H
H*
H2
H-
h2*
HE
HE*
HE**

PI = 5.
XH2 = .

.OOE»01 N/SO-M,

.85

MOVING SHOCK
2.8723E*03
6.70866*01
1.25236*01
*.7500E»02
l.*592E»01
2.8235E*00
3.419d£*00
9.28HE-01
4.3077E*01

:

4.5891E-01
4.1600E-02
4.5562E-01
9.02536-09
5.2879E-07
9.5148E-07
*.0579E-02
3.2V36E-03
2.3093E-12

03E*01 N/SJ-M,
85

US1 - 5.80E*
XHE = .15

STANDING SHOCK
2.6168E*04
1.66936*02
4.23026*01
a. 43486*02
2.5585E»Ol
2.9773E»00
3. 7058E»00
1.05826*00
1.27436*01

MOLE FRACTIONS

5.00786-01
1.5629E-03
4.57186-01
8.48S2E-13
1.6167E-08
2. 36076-08
3.95146-04
3.65666-02
3.5163E-03

04 M/SEC

REFLECTED SHOCK
4.66626*04
2.3869E»02
5.1131E»01
1.14026*03
3.1*176*01
3.09116*00
3.82346*00
1.08156*00
1.39426*01

._

5.1613E-01
9.15866-04
4.4372E-01
6.9952E-14
1.40946-08
8.2322E-09'
3.7190E-05
5.9789E-03
3.32166-02

US1 = 6.COE»04 M/SEC
XHE = .15

MOVING SHOCK STANDING SHOCK
P
T
RHO
H
A
S
I
GAME
U

SPEC IE S

E-
H

H*
H2
h-

h2»
HE
HE*
1-6 »*

3.0t52E»03
7.21936*01
1.21326*01
5.08J4E*02
1.5412£*01
2. 97966*00
3.49966*00
9.40216-01
4.4439E*01

.•..7137E-01
2.2757E-JI
4.6301E-01
2.17J2E-09
2.494WC-07

4.U277E-07
3.4506E-02
«.355«E-J3
5.9326E-11

2.6809E*04
l.d056E*02
3.9826E*C1
8.9811E»02
2.60356*01
J.0174E*00
3.72836*00
1.00696*00
1.3503E*01

HOLE FRflCT IONS

5.0379E-01
1.2327E-03
4.5474E-01
3.3668E-13
1.2553E-08
1.4759E-C8
2.5710E-04
3.0903E-02
9.0732E-03

REFLECTED) SHOCK
4.86886*04
2.64106*02
4.80336*01
l.2279E*03
3.38926*01
3.1317E«00
3.8382E»00
1.13326*00
1.5001E»Ol

5.18006-01
7.1622E-04
4.4221E-01
2.7384E-14
1.0634E-08
5.1*606-09
1.13666-05
2.3483E-03
3.67226-02

PI = 5.
XH2 * .

P
T
RHO
H
A
s
I
GAME
U

cocr ice
SrtL ltd

E-
H
H*
H2
H-

H2*
HE
HE*
HE**

006*01 N/Sfl-Mi
85

MOVING SHOCK
3.2636E*03
7.77946*01
1.176*E»01
5.42176*02
1.61946*01
2.93256*00
3.56616*00
9.4,5306-01
4.57906*01

4.8123E-01
1.26706-02
4.6404E-01
5.3070E-10
1.1 72 76-07
2.43166-07
2.48756-02
1.7188E-02
1-.0975E-09

US1 = 6.20E*04 M/SEC
XHE « .15

STANDING SHOCK
2. 7546E«04
1.92666*02
i.8059E*Ol
9.55C2E*02
2.67956*01
3.05*96*00
3.7567E*00
9.91996-01
1.4126E*01

HOLE FR ACT IONS

5.075*E-01

*.'5150E-01
1.6514E-13
1.0*866-08
1.02826-08
1.62576-0*
2. 3*926—02
1.6274E-02

REFLECTED SHOCK
. 5.0819E40*

2«94*5E*02
*.*893E*01
1.32186*03
3.62106*01
3.1713E*00
3.8*4*6*00
1.15836*00
I. 62236*01

5.18796-01
5.522*E-0*
*«*165E— 01
1*0**9E- 1*
7. 72016-09
3.17776-09
3.23386-06
8.M53E-0*
3.8126E-02

PI = 5.
XH2 * .

P
T
OHO
H
A

S
2
GAM6
U

$P?C IE S

t-
H
M»

H2
H-

H2*
ME

hf*
HE**

006*01 N/SO-K
85

MOVING SHOCK
3.4659E*03
8.42*56*01
1.1352E*01
5.7734F*02
1.72736*01
2.98*06*00
3.62406*00
9.77256-01
4.71106*01

4.8951E-01
7.0702E-03
*. 620 36-01
1.24526-10
5.3401E-JB
I.l902fc-07
1.3915E-02
2. 747oE-02
1.57136-08

i US1 = 6.406*04 M/SEC
XHE » .15

STANDING SHOCK
2.60896*04
2.04696*02
3.62*86*01
1.01286*03
2.79116*01
3.09176*00
3.78586*00
1.00536*00
1.47696*01

• MOL6 FRACTIONS

5.11336-01
8.70306-0*
*.*61 76-01
8.55286-1*
8.8141E-09
7.33656-09
9.3285E-05
K 58956-02
S.3633E-02

REFLECTED SHOCK
5.26986*04
3.27106*02
4.18806*01
l.*202E*03
3.83136*01
3. 209 OE »00
3.8*696*00
1.1665E»00
1.75536*01

5.1909E-01
*.2965E-0*
*.*1*96— 01
*. 25196-15
5.5**S6-09
2.0225E-09
1.00856-06
3.7517E-C*
3.8616E-02
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TABLE I. -Continued

50 N/ m

PI = 5.0CE*01 N/SU-M,
XH2 =

P
T
HHU
H
A
S
I
GAME
U

SPECIES

E-
h
H*
H2
h-
H2*
HE
HE*
hEt*

PI = 5
XH2 =

P
T
RHO
H
A
S
i
GAME
U

SPEC IE S

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

.85

MOVING SHOCK
3.6691E*03
9.2323E*Ol
1.0844E*Ol
6.1346E*02
1. 6844E*01
3.03116*00
3.6648E*00
1 . 0495E *00
4.8361E*01

4.9520E-01
3.8237E-03
4.60C4E-01
2.5026E-11
2.2139E-08
5. 372 6E -08
5.7694E-03
3.5160E-02
2.09826-07

,OOE*01 N/SU-Mi
.85

MOVING SHOCK
3.d680E*03
1.0322E*02
1.J167E«01
6.50366*02
2.0689E*01
3.0758E*00
3.6860E*00
1.1251E»00
4.9484E*01

4.9810E-01
1.9663E-03
4.5924E— 01
3.8737E-12
d.0215E-09
2.1225E-08
1.8344E-03
3.885 7E-02
3.20296-06

US1 = 6.60E*04 M/SEC
XHE = .15

STANUING SHOCK
2.826tiE«04
2.1782E*02
3.4052E*01
1.0707E«03
2.9400E*01
3.1286E.03
3.8110E«00
1. 0412E*00
1.54136*01

HOLE FRiCT IONS

5.1456E-01
7.26C3E-04
4.4535E-01
4.2721E-14
7.1751E-09
5.11C7E-09
4.6322E-05
9.4140E-03
2.9899E-02

US1 = 6.80E«
XHE = .15

STANDING SHOCK
2.7791E«04
2.3265E*02
3.1199E*01
1.1270E*03
3.1139E*01
3.1666E-.00
3.8288E*00
1.0886E*00
1.6082E*01

MO LE FRACTI ON S

5.1682E-01
5.87986-04
4. 4342E— 01
1.9546E-14
5.4967E-09
3.371EE-09
1.9641E-05
4.9115E-03
3.4246E-02

REFLECTED SHOCK
5.3754E*04
.3.5971E»02
3.8835E*01
1.51b5E*03
4.0227E»01
3.2446E*00
3.848CE*00
1.1691E*00
l.8723E*01

5.1923E-01
3.3924E-04
4.4145E-01
1.8822E-15
3.9696E-09
1.3341E-09
3.6291E-07
1.8466E-04
3.8796E-02

C4 M/SEC

REFLECTED SHOCK
$.35486*04
3.9182E*02
3.5511E*01
1.6114E»03
4.2004E*01
3.2802E*00
3.8486E*00
1.17006*00
1.9881E*01

5.1930E-01
2.6900E-04
4.41456-01
8.7018E-16
2.7939E-09
8.9030E-10
1.4481E-07
1.0235E-04
3.6873E-02

PI =
XH2 =

P
T
RHO
H
A
S
Z
CAME
U

5.006*01 M/SO-M
.as

MOVING SHOCK
4.0699E»03
1.1567E*02
9.5257E*00
6.8822E*02
2.2200E*01
3.1153E»00
3.6937E*00
1.1535E»00
5.0580E*01

. US I = 7.00E
XHE * .15

STANDING SHOCK
2.7140E«C4
2.4852E»02
2.8449E«01
1.1825E»03
3.2785E»01
3.2017E«00
3.83U6E»CO
1. 12676.00
l.6947E«01

»04 M/SEC

REFLECTED SHOCK
5.3093E»04
4.2364E*02
3.2561E»01
1.7049E«03
4.3689E»01
3.3133E»00
3.8*89E»00
1.1704E«00
2.0890E»01

ircu ic

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

».9915E-01
1.104 96-03
4.5914E-01
6.6200E-13
J.2512E-09
8.814AE-09
&.3768E-04
3.9935E-02
3.7233E-05

nuLC rKAillUNS —

5.1806E-01
4. 7469E-04
4.4239E-01
B.9564E-15
•V.1348E-09
2.2231E-09
7.9699E-06
2.4698E-03
3.65S9E-02

5.1935E-01
2. 1689 E- 04
4.4147E-01
4.3247E-16
1.9958E-09
6.1535E-10
6.4123E-08
6.2790E-05
3.89O9E-02
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TABLE). -Continued

PI - 1.
XH2 * .

f"" ' 4 '

i "*':' ',
RHO .; • .
H' '". '
A.' '

s . ' - ;
I • ' ~ :"
GAME <

"• • - ,

SPECIES

6-H-, "•" ;,
H* '
H2
H-. ' .. ' '"
H2» -: '"..
HE-. ' •. ., ',:-.HE»:-;! •
H"E»*;.v";

PI = 1.
XH2 =• .

P, . '
T : ' •' --,
RHO: ~.f.-
»'•-. .
A, . '. .. -.

s' ; "
z'-' ^ • - .' •'
GAME' , .
Ur, ;

SPECIES.

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

00£»02 .N/SJ-H,
85 ' l '

MOVING SHOCK
1V2097E01 :.

. 3.05576»00 '
1 3.95B5E»00 '
, 3.124*6*00 . '
; 1.7*11E*OU.,

1.0556E»00 :
•1.00006*00

r 9.9208E-01
I 2.41*1E*00 ..

1.3375E-61 .
•". 1.8285E.-39

" 5.0301E-20
8.5000E.-01

.' 1.2147E-69 .
; 1.9121E-20

"', 1.5000E-01 '
": U3162E-71

3.

JOE*02 N/SM-Mt
«5' '.

MOVING SHOCK
1'. 9056E*01
*'. 2232E*OJ
*'. 51276*00
*.37136*00,

: 2.03165*00
. 1.08506*00

1.00036*00
9'.77316-01

'3.1*236*00

.

3.15226-33
3.6S626-06
6.3*106-20
8.50006-01
9.3a*OC-39
6.0U*E-21
1.53006-01
2.22596-56
3.

US1 = *. 006*03 M/SEC
XHE « .15

STANDING SHOCK .
' .,2J5396E»01 '
. 3.8279E*00

6.635*6*00
. 3.9*366*00 .

1.93956*00
" ' 1.0573E*00

l.OQOOEtOO
' 9.8273E-01

:i.*366E»00

MOL6 FRACTIONS

1. 76936-39
3.1037E-07
5.9338E-20
8.5000E-01

' 2.0237E-*5
1. 008*6-20

'' 1.50006-01
1.36086-59
6.

US1 - 5.00E*
XHE m .15

STANDING SHOCK
'5.0602E»01'
5.64576*00
8.95826.00
5.97T1E*00
2.3159E»00

' 1.08916*00
I 1.00036*00

'•' 9. *9686-Ol
1.57976*00

MOLE FRACTIONS

. 2.2322E-21
5.9315E-0*
6.8078E-20
8.*9*5E-01
8.8798E-26
3.5556E-21
l.*9S6E-01
3.7493E-*9
0.

REFLECTED SHOCK
6.2309E*Ol
S.4402E*DO
1.14S2E»01
5.73*16*00
2.281*6*00'
1.073 86*00:
1.00016*00
9.56586-01
1.27676*00

1.88816-23
2.8296E-04

' 6.51*56-20
8.*97*E-01
6.51186-28
*. 285*6-21
l.*9986-0l
2.61386-50

' o .

03 M/SEC

REFLECTED SHOCK
. 1.10186*02,
' 7.3*35E*00.

1.48826*01-
' 8.395TE»00
' 2.5294E*00'

1.1080E*00.'
1.0030E»00

r ' 8.6*27Er01~
' 1.371*E»00

,

1.1553E-15
1.5780E-02
1.U62E-15
8.3$*OE-01.
3.81266-19
3.9556E-17
1.48826-01.
9.13796-39
0.

PI - 1. 006*02 N/S9-M
XH2 "

P . 'I
I

. RHO
H .'
A
S ' '
I
GAME
U .

SPECIES

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

PI • 1.
XH2 « .

p . :.,- :'
T.
RHO '• ,
H.
A .
S
l: •
GAME
U-

SPECIES

E-
H :.
H*
H2
h-
H2»
HE >
HE » .-•
HE**

.85

MOVING SHOCK '
2.76836*01
'5.57616*00

, 4.96276*00
'5.89886*00
2.30096*00

' 1.113*6*00
1.0003E*00
9.4912E-01 .
3.8698E*00

. 4.67716-22
. 6.39436-04

6.7154E-20
8.4941E-01
1.129SE-26,

" ' 2.71266-21
1.4995E-01,,
7.68396-50
3..

,OOE*02- N/SU-M,
.85

MOVING SHOCK
3.82526*01 .
6.8776E*00 •
5.5299E»00
7.7Z22E*00
2.*562E*00.:.
1.1*086*00
1.0058E»DO, .

: a. 721*5-01
4.63076*00.

:_

8.3347E-17
1.1631E-02 •

. 8.1185E-17
H.3924E-01

.. 7.4592E-21
2.2390E-18

. 1.4913E-01 .
*.7933E-*1
0.

, US1 • 6.00E*03 M/SEC
., :XHE » .15 •

STANDING SHOCK
"- '8.97296*01
. 7.41826*00. .
. 1. 1976E«01
. 8.60036*00

2.53086*00
. 1.12106*00
'1.01006*00

. .8.54826-01
1.60046*00

• MflLF FftAf T IflMC.nufcc rKA\(iiun>

1.71326-15
1.9823E-02

• 1.6603E-15
8.3166E-01
4.96516-19

, *5. 34426-17
, 1.48516-01 .

8.0059E-39
0.

: ' ' ~ -

REFLECTED SHOCK
1.7031E»02

.8.33156*00
. - 1.9265E*01

.1.14246*01
2.68906*00
1.14286*00
1.0362t*00
8.1788E-01

. 1.3471E»00

2.73616-13
6.9954E-02
2.6538E-13
7. 85296-01

.. .2.18876-16
. 8.44346-15

1.44756-01
8.47916-35
0.

US1 - 7.006*03 M/SEC
XHE « .15

STANDING SHOCK
. 1.51926*02
8.61906*00
1.69036*01
1.18916*01 •

• 2.70386*00
. 1.15576*00
•l.0426E*00
8.13496-01
1.51286*00 •

MOLE FRACTIONS

4.61666-13
8. 16926-02-
4.4917E-13
•7.7443E-OL

•* -3.7741E-16
1.286SE-14
1.4387E-01
1.810SE-33
0. •

REFLECTED SHOCK
2.54966*02

. 9.41546*00
2.50556*01-

. • ~ 1.50366*01
2.86476*00
1.18146*00

• 1.08086*00
• 8. 06406-01

1.31366*00:

' 6.61496-12
1.49616-01
6.42726-12

• , 7.11616-01
9.60946-15
1.97106-13
1.38786-01
1.2182L-32
0. '

60



TABLE-I. -Continued

pj- lOON/m

PI • i.
XHi - .

• .'it '
p. - ' - • ,-'

t ' • '•
RMQ ''•'-.'•
H- •'• -' '
*•'• •••-'• ' •-
s-.- ' ' • •> '
Z - ' : • '
GAME !'-> •'
u '-• ••-

SPEC IES

E- • :• ' -•
H' ' '!•
H* • v' '•
H2 ' :

H- • • ' • • ' • • •;.
H2* '-'. ••'"•
HE ' • '
HE*-' "• '- .
HE**

PI « 1.
KHZ • .

. - ; - , •
p •. . ••. .-
T ' * •' 1

RHO • '• '
H '. • ' • • ( . . '
»•! i '' .'

S . .-
I '• •> :!• • :
GAME:, .
u-"> ' :

SPECIES

E- • /v<
H
H* -
H2 ' • ;,
H- '
H2* -.
HE
HE*
HE**

OOE»02 N/'SO-M,
85 -

MOVING SHOCK
-5.1103E»01
•7.7988E»6o '
•6.3982t»00 '
9.8545E*OU' '
2.56316*06
1.16936*00
1.02426*00'

-8.2249E-01 •'
5.*497E*00

1.8709E-1*'"
*.7292E-02
1.8311E-14'

. U.0625E-01
• 4.8797E-l».'

*.0332E-16;'-
U46*5E-Or
1.6790E-36:

3.

OOE*02 N/SU-Mt

85 •' ••

MOV INI, SHOCK '
6.60096*01 '
8.4591E»00 • :
7.4108E»00 -•
1.2278E»01' • '
2.6785E»00 '
1.2001E»JO .
l.0530E»00.-

I 8.05456-01;
• 6.2853E»00

. j_v_.

. 3.976JE-13'
. 1.0070E-01'
- 3.9008E-13-

7. 56866-01
1.8661E-16

, '.7318E-15
. 1.42*5E-01-

1.40626-34
- 5.

•'• .US1 - i).OOE»03 M/SEC'
XHE » .15

STANDING SHOCK
2;4933E«02

•9153926*00
'2.'3924E»01' ;

' ;*li5856E»Ol
:' ! t2.8965E»00' '•

• I.'l9486*00 '
•'"'l.'0926E»00'"
' 8.0494E-01 '

'-' •1-;4563E»00''

'MOLE' FR ACT IONS

' • 1.0406E-1I
1.69576-01

' 1.01266-11
• • > ' 6.9315E-01
"'- 1.5607E-14
'• 2.96076-13

"• • ' 1. 37286-01
2.87726-31 '
0.

- US1 = 9.00E*
- :

XH6 = .15

ST'ANOING SHOCK'
• 3.o745E»02 '
• 1.0346E»01

••• '-3.2416E«01 '
<' .-2.0425E«01

• •;, 3.:1017E»00
* 1.2386E*00 •
-.1.15546 + 00

• 8.'0478E-01
1.4380E»00

• HOLE FRACT IONS

1.0042E-10
2.68966-01

-9.7981E-11
6.0121E-01
2.4159E-13
2.8816E-12
1.29836-01
1.08616-28
0.

R6FL6CTEO SHOCK
- ' 3.86406*02

1.0226E»Ol
3.3136F*01
i.9413E»01

" '' -. 3.0634E»00
' 1.2248E*00

- 1.14026*00
• • " • • 8.0485E-01
""' 1.30506*00

' 7.2815E-11
2.4594E-01
7.0867E-11
6.22506-01

• 1.71516-13
' • 2.11936-12
- 1.31556-01
• 1.52346-28

0.

03 'M/SEC ' '

R'EFL6CTEO SHOCK
• 5.70186*02

> ' • 1.0995E»01
:4.2772E»01

• '-2.44796*01
• 3.2809E*00

1 1.2729E»00
! 1.2122E*00
' 8.0761E-01

* • t.3176E»00

^_

' 4.7392E-10
3.50196-01
4.61846-10-
5.26076-01 '
1.59936-12
1.36796-11
1.23746-01
1.23596-26
0.

PI = 1.
XH2 =

P
T
RHD
rt
A
S
z1-'
G>M6 '
U'

SP6C IE S

E-
H.
H*
H2
H-
H2* " t
HE "
HE* ' -
HE**

PI = 1.
XH2 = .

P
T ' '
RHO'

H
A
S
I
GAME
U

SPECI6S

6j
H"
H*
H2
H-
H2*
HE
HE*
HE**

006*02 N/SU-M,
85

MOVING SHOCK .
8.281/6*01
8.99206*00
8.45486*30 '
1.49836*01 •
2.79d56*00
'l.2337E*00
1.0894E*00
7.9949E-01
7.11946*00

3.1253E-12
1.64106-01
3.U698E-12
6.9821E-01
2.1212E-15 '
5.75906-14
1.37696-01
2.26206-32
0.

JOE'*02 N/SO-li
d5

MOVING SHOCK
1.01416*02
9.45536*00
9.4749E*00
1.7968E*01
2.9223E*00 •
l.2699E»00
1.13206*00
7.97826-01
7.94296*00

1.49416-11
2.3327E-01
1.46896-11
6.3422E-01
1.32866-14
2.65086-13
1.32506-01
5. 53426-31
J.

US1 = 1.0064
XHE = .15

STANDING SHOCK
.5.69086*02
1.10996*01
4'. 1727E*01
2.5559E*Ol
3.31966*00
•1.28676*00
1.2287E*aO
8.08026-01

•04 M/SEC

REFLECTED SHOCK
8.0825E*02'
1.17516*01,
5.30886*01"
'3.01846*01
3.51756*00'
1.32536*00
1.29546*00
8.12766-01

1.44496*00 1.34606*00

1 MOLE FRACT ION S ———————— —

6.1251E-10 2.29656-09:
3.7230E-01 ' 4.5614E-01
5.97406-10

• 5.05626-01
2.08596-12
1. 71966-11
1.22086-01
1.8526E-26
0.

US1 - 1.106*
XHE • .15

STANDING SHOCK
7.94686*02
l.'1832E*01
5.11966*01 '
3.12266*01

' 3.55336*00
1.33886*00
1.3119E*00
8.13376-01
1.47236*00

MOLE FRACTIONS

2.7422E-09
4.7549E-01
2.6795E-09
4.1017E-01
1.2075E-11
7.47796-11
1.14346-01
6.24056-25
4.59046-90

2.24226-09
4.28076-01^
1.01976-11
6.45666-11
1.15T9E-01"
5.08186-25
1.69416-90

04 M/SEC ' ,

REFLECTED SHOCK
1.10206*03
1.25266*01
6.33376*01
3.65236*01
3.7771E»00
1.38166*00
1.38896*00
8.20066-01
1.39596*00

:.

9.4071E-09
5.60076-01
9.20876-09
3.31936-01
S.1082E-11
2.49426-10
1.07996-01
1.4709E-23
S. 4636 6-85
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TABLE I. -Continued

p -lOON/m

PI = 1.
XH2 « .

'P' . ' ,
.T ,; •
RHO .

- H. ',."
- A ' '
:s,, ' --
i "
CAME." '
U ' '. '. c .

SPEC IES

E- .
h
H*

«*-.,-.., .
H- , ' . "
H2V
HE ;:J •
HE* '.
.h£*'». ' '.'

PI = 1.
XH2 = .

P ,'
' T ' .

;RHO.
• 'H"

A
S ' .,'

. L ' ' '
UAHfc '

'.U

SPEC IES

»
2,

i_
2*

HE
HE* '
HE**

006*02 N/SU-M,
85

MOVING SHOCK
1.21796*02
9.8794E*00
1.0445E»01
2.12336*01
3.0509E*00
1.30B8E»00
1.1804E»00
7.981TE-01
B.7591E*00

5.4472E-11
3.0561E-01
5.3606E-U
5.6731E-01
6.0088E-1*
9.263SE-13
I.2708E-CI
9.7346E-30
3.

10i*02 N/SO-H,
85

ML'VING SHOCK
' !.«395E»02

1.0262£»01
1. 1345E*0!
2.*779E»01
3.1»5*E»00
1.35015*00
l.23*0?*10
7.99726-01
'>.5683E»00

1.6972E-IC
1.7939E-01
1.6723E-1C
4.9915E-01
J.2233E-13
J.7127E-12
1.21S5F-C1
t.5682E-2d

' 0.

US1 - 1.20E*04 M/SEC
XHE * .15

STANDING SHOCK
1.0647E*03
1.2577E*01
6.0313E*01
3.7*27E«6l
3.8063E»00
1.3939E»00
1.4036E*00
8.2069E-01
1.5193E«00

HOLE FR ACT IONS

1. 05286-08
5.7510E-01
1.0325E-08
3.1803E-31
5.5751E-11
2.6897E-10
1.06S7E-01
1.6781E-23
I.S036E-85

REFLECTED SHOCK
1.4533E*03
1.3362E»01
7.2B99E»01
*.3512E»01
*.0687E*00

• 1.**11E»00
l.*9196*00
8.3040E-01
1.46*3E*00

3.5930E-08
6.5947E-01
3.5295E-08
2.3999E-01
2.2250E-10
8.5772E-10
1.0054E-01
3.7*57E-22
7.S495E-80

US1 = 1.30E*C« M/SEC
XHE = .15

STANDING ShOCK
1.377*E«03
1.3375E*01
6.d526E*Ol
*.*155E«01
4.0866E*00
l.*515E«00
1.50296*03
8.3086E-OL
1.5b65E»00

HULt FRACT lUftS

3. 73116-08
6.6922E-01
3.6t7*F-CB
2.3097E-01
2.222SE-1C
a.5899E-l'0
9.9BC9E-02
3.4118E-22
1.9071E-80

REFLECTED SHOCK
1.86336*03
1.434 5E»01
8.1031E*01
5.1189E*01
4.4128E*00
1.5034E*00
1.60296*00
8.468*6-01
l.S575E*00

1.4075E-07
7.5228E-01
1.3883E-07
1.5414E-01
9.2263E-10
2.8390E-09
9.3579E-02
9.6165E-21
S.0607E-75

PI « 1
XH2 •

. P
T
RHO
H.
A
5 ' • '
I-
GAME .
U

SPECIES

E-
.H
. H«
1 "2
• H-

H2»
HE
Ht*'

. HE**

PI -•!.
XH2 • .

,OOE*02 N/SU-M.
.85

MOVING SHOCK
1.67876*02
1.0671E»01
1.2168E»01
2.8606E»01
3.32666*00
1.39376*00
1.29286*00
8.0220E-01
1.0371E»0!

4.5729E-10
4.5294E-01
4.5107E-10
4.3103E-01
6.84966-13
4.9031E-12

. 1. 16036-01
•2.5342E-27
3.

JOt.02 N/SQ-M.
d5

. US! - l.40E*04 N/SEC -
XHE • .IS

STANDING SHOCK
1.7294E*03
1.42986*01
7. 5228E*01

• 5.1401E*01
4.4119E*00
1.5108E«00
1.6078E»00
8.4672E-01
1.6801E»00

MOLE FRACTIONS

. 1.3644E-07
7. 56 C 36-01
1.3464E-07
1.5068E-01
8.4893E-10
2.6444E-09
9.32S8E-02i
7.7938E-21
1.6370E-T4.

REFLECTED SHOCK
2.33626*03
1.5717E.01
8.6516£*01
5.9677E»01
4.8805E»00
1.56786*00
1.71816*00
8.82106-01
1.6973600

. ._

7.3255E-07
8.3591E-01
T. 2633 6-07
7.67816-02
4.46426-09
1. 06 77 E- 08
8.73066-02

• S. 32886-19
1.54836-68

US1 = 1.50E*04 M/SEC
XHE « .15

MOVING SHOCK STANDING St-OCX
P •

.T
'RHO
H '
A
S • • • '
I '
GAME
U

SPEC IES

fc-
' H . .
,h» " •
f 2 •
H- ' •
H2» - . -
hE

'HE* " ' ' .
HE** .

1.9353E»0?
1.10596*01
1.2903E»01

'3.2715E*01
3.4759E*00
1.4393E»OC
1.3563?*30
8.0550E-01
1.11696*01

"1.1240E-09
5.2542E-01
1.1099E-J9
3.6398E-C1

• '1.B741E-12
l.i967E-ll
1.1 J5*E-:>1
1.7239E-26
1.

2.1121E*03
1.55266*01
7.93946*01
5.9142E«01
4.83396*00
1.5704E«00
1.7134E«30
8.78356-01
1.81766*00

HO L E / F ft AC T I Ofl S

6.1726E-07
8.3273E-01
6.1202E-07
7.9722E-02
3.5713E-09
8.81506-09
8.7545E-02
3.39S4E-19
3.1450E-69

REFLECTED SHOCK
. 2.89226*03'

1.86116*01
8.54556*01
6.95106*01
5.85266*00
1.63*06*00
1.81856*00
1.01216*00
1.98*96*00

1.13556-05
9. 00176-01
1.1324E-05
1.73236-02
4.53486-08
7.58796-08
S.2485E-02
5.06016-16
1.1*696-57
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TABLE I. -Continued

'p.-lOON/'m

PI = 1
XH2 =• .

P
i :-•
KHi) '
H
A
S '
I
GAME '
U '

SPEC IES

E--'

h ' -
H* ' ' -
'H2 '
H-'- '
H2*' '
ME '• '
HE* :

'HE**

PI = 1
XH2 =

P
T
RHD '•

'•H '
••A '• *

s '•
I
GAME ' •'
U " '•

c Dpi- feeirtL ltd

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

; 005*02- N/SU-M
.85 •• •

.'MOVING SHtjCK
2.2092E»02
1.1457E*Ol -
l .3537E*C' '
3.7ia«.E»01
3.6352F*00-
l.4868E*00 .
1.4245E*00

' 6.0973E-0!
1.196GE»01;

3. 6 56 «E -09
5.9593E-CI
2.6268E-09
2.9876E-S1

• 4.803~6E-1Z"
3.4d36E-ll
1.0530E-01-
1.0957E-25'
3.5859E-91'

'.OOE*02 N/SU-f
.8*

MOVING SHOCK
2.5000E*02
1.1831E»01
l.*058E*6l
«.1775E*OI

• 3.8077E*00
'1.5359E*00
I. 49686*00

• 8.1534E-01
'l.2745E*01

6.3451E-09
6.63UOE-01
i.283lE-09
2.3598E-01 .'
1.2014E-11 .
7.3943E-11
1.0021E-01
1.1271E-2*
2.7252E-90

. . US1 - 1. 606*04 M/SEC
- :

'.- XHE = .15

. STANDING SHOCK
• • - • ' 2.5025E*03" •
" • 1.7644E*01-
• ' 7.8623E*01

'<>•• 6.7309E»01 •
.?. • 5.5575E»00. •-
" . ' 1.6282E»00

l.8040E*00
•-J.7033E-01

' • 2.061«E*00

— MO L E F R AC T I ON S

- 5.2389E-06
8.9133E-01
5.22COE-06
2.5514E-02

! ••' 2.2517E-08
> • • 4.1223E-08
• •• - 8.3149E-02 •
•• - ' 6.7805E-17 :

'<• • 6.4118E-61

REFLECTED SHOCK
3.5877E»03
2.6025E*01
7.4544E*01
8.2011E*01

. • 7.3238E*00
; 1.6977E»00

1.8493E*00
. 1.1145E*00

2.6466E«00

8.7465E-04
9.1589E-01
8.7445E-04
1.2425E-03
1.2222E-06
1.4231E-06
8.1111E-02
2.5133E-11
1.1354E-40

1. ' -US1 ='-l.'70E»a'. H/SEC
' - ' 'XHE - .15

.'STAN&"lNG SHOCK "
2.8516E*03 '
2.1973E*01 '.

1 7.0403E»01
7.5714E«Ol
6.74186*00
1.6790E*00
1.8433E»00 :
1.1222E*00
2.5466E*00

— HOLE FRACTIONS

1.2310E-04
9.1462E-01
1.2302E-04
3.7610E-03
2.561*E-07
3.4034E-07
8.1376E-02
1.7-.2SE-13
8.8054E-49

REFLECTED SHOCK
' • .*.3177E*03

• '3.3048E*01
' 6.9999E*01
" 9.4883E*01

: 7.7850E»00
1.7449E»00
1.8665E*00
9.8255E-01
3.2012E*00

9.1282E-03
9.0106E-01
9.1275E-03
3.0357E-04
6.5550E-06
7.3000E-06
8.0366E-02
8.4915E-09
1.6284E-31

PI = 1.
XH2 =

P
1 T

RHO ; '
H ' '
A . " .'

. S
'•'i , '•

GAME
U *

SPECIES

'.:E-! ' ' '
.'H .

H*; " ' •
H.2 1 ...

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

HE**

PI = 1.
XH2 =

' P
" t' , .'
. R'HO

H v

A
S

'•'.I
GAME .
U

SPECIES

T • -. ,

, H
H*

-HZ .
.H-

1 H2»
, HE

- HE*
" HE**

bo=»02 N/SU-Mi
t)5

MOVING SHOCK
2.80745*02
1.2351E*01.
1.4453E*Oi'
4.6725E»or
3.9987E*00
1.5864E*OU '
1.5727E*00
8.2319E-01
1.3523E»01

1

1.5334E-08
7.2833E-CI '
1.5209E-08
1.7&30E-01
2.9543E-11
1.5492E-1G
9.5376E-02
9.5015E-24
1.2303E-B6

OOE*02 N/sa-M,
85

HUVING SHOCK .
3.1306E*02,
1.2909E*6l
1.4687E*Ol
5.1955E*(J:
4.2202E*00
1.6378E*00 .
1.6512E*00.
8.3555E-01
1.4292E»6l

'

3.9949E-08
7.8876E-01
3.V691E-08
1.2040E-01
7.5234E-11
3.3351E-10
9.09436-02
9.4179E-23
4.9944E-83

i ' US1 = l'.8CE*04 M/SEC '
' X H E - .15

STANDING SHOCK.
' 3. 1681E»03

2.7488E«01
." 6.2239E»01, -
'. 8.4369E*Or

; . 7.4456E*00.
. 1.7205E*00

l.a5i8E»oo :
. ' 1.0891E*00

3.1466E*00

MOLE FRACTIONS

1 .7054E-03
9.1484E-01
1.70S2E-03 ,'
7»4l^8E-04 .'

' 1.7276E-06
1.9650E-06
8.1003E-02
1.1674E-10
2.3635E-38

REFLECTED SHOCK
5.0140E*03
3.7492E*01

. 7.0492E*01
1.0705E*02
8.06876*00
1.7816E»00
1.8972E»00
9.1530ET01
3.4873E*00

—-J

2.5039E-02
8.7067E-01
2.5037E-02
1.6402E-04
1.3259E-05
1.5211E-05
7.9065E-02
1.0886E-07
1.6615E-27

US1 = 1.90E*04 M>SEC
• ' XHE = .15

STANDING SHOCK
3.5070E»03
3.2339E*01,

; 5.8150E*91
' 9.3578E*01
. 7.7172E»00 ..

1.7561E*00
1.8649E*00
9. 8749E-01
3.603CE*00

MOLE FRACTIONS

8.2874E-03
9.0270E-01
8.2868E-03
2.8128E-04
5.2119E-06
5.79*2£-06
8.0432E-02
5.8062E-09
3.4128E-32

REFLECTED SHOCK
5.6769E»03
4.C706E*Ol
7.2049E»01
1.1916E»02
8.3602E«00
1.8153E*00
1.93576*00
8.8705E-01
3.6584E»00

4.4389E-02
8.3358E-01
4.4385E-02
1.12526-04
1.9506E-05
2.3191E-05
T.7*92E-02
4.8355E-07
3.8149E-25
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TABLE!. -Continued

p. - lOON/m

PI « 1
., .XH2 t. f.

, . ' ' ; * ' -

; . p-- •• ^-- »
; 'tT , ''.
- *RHU

•'•H.::1 '
',, ',*"' ' ."
: -S . \. ^ . .- .

GAME
U

* » SP_EC I,E S

''E-''':'
! H
. -H*, ,.,.. , ' 't.
'HZ ' ' '

/.H--""..' ':
H2k* '. '

•"HE "'•*•
HE*
HE**

PI - 1.
V...XH2 *„ • ,

,• P. ... '.-":T . ., ;
RHO ,

..H -
A -•'.
S •
I
GAME
U . .

, SPEC ItS

£ - • • ' .
H .

• H*

' H2 ..
•H-

• H2*
HE
HE*
HE**

.OOE»02 N/SU-M,
-.•85,

'MOVING SHOCK
3.4677E*02.
1.365*6*01 .
1.4683E*01
5.7460E*6l'

. *. 505*6*00
1.68936*00
1.72976*00
8.59506-01
l..S044E*Ol

1.26926-07
8.4373E-01
1.26346-07
6.9549E-02.
2.1833E-10
7.9633E-10
8. 672 OE -02
1.5053E-21

; 8.0832E-78

.006*02 N/SU-H.

.85 .- ' .

MOVING SHOCK
3.8132E*02

"1.48876*01
1.4227E*Ol
6.3228E*01
4.97936*00

. 1.7399E*09
1.80056*00
9.2SOOE-01
1.5759E»01 -

6.8718C-07
8.8919E-01
6.6553E-07
2.7496E-02
9.2190E-1C
2.56946-09
8.3310E-02
1.06276-19
1.40*86-71

,. US1 • 2.00E*04 M/SEC
XHE • .15

STANDING SHOCK
3.85*3E»03
3.60436*01
5.66996*01
1.03426*02
7.932*6*00
1.78916*00.
1.88916*00
9.25236-01
3.8893E.OO

• HOLE FRACT IONS

2.09106-02
8.7859E-01
2.09C9E-02
1.69176-0*
9. 7266E-06
1.10246-05
7.94COE-02
i. 36936-08
2i5344E-29

US1 = 2.10E*
XHE - .15

STANDING SHOCK,
• 4. 1153E*03

3.88976*01
5.51346*01
1.13696*02
8.16876*00'
1.82266*00
1.92126*00
8.9360E-01
*. 06026*00

MOLE FKACTIONS

3.7218E-02
8.4735E-01
3.7216E-C2
1.0980E-0*
1.3869E-05

. 1.61636-05
7.B073E-C2
2.4175E-07
9.4*336-27

REFLECTED SHOCK
6.2638E»03

. 4.32666*01
. 7.31626*01

1.31*1E»02
8.6*65E»00
1.8484E*00
1.97886*00
8.7323E-01
3.77336*00

6.52136-02
7.9364E-01
6.52066-02
8.4311E-05
2.47656-05
3.04566-05
7.58016-02
1.3544E-06
1.6238E-23

C4 M/SEC

REFLECTED SHOCK
6.64136*03
4.5351E*01
7.23196*01
1.4370E*02 .
8.91566*00
1.88286*00
2.02496*00
8.65586-01
3.85366*00

8.6487E-02
7.52836-01
8.6*776-02
6.49916-05
2.8455E-05
3.60606-05

. 7.4074E-C2
2.9082E-06
2.60736-22

PI » 1
XH2 >

P
T
RHO.
H
A
S
t
GAME
U

SPEC IE S

6-
H
H*
H2
H- .
H2»
HE
HE*
HE**

.OOE*02 N/SO-Mt

.85

MOVING SHOCK
*.1516E»02

.74886*01

.2895E*01

.9222E*01

.9233E»00
. .78656*00

.84106*00
1.08976*00
1.63816*01

1. 12685-05
9.1361E-01
1. 12616-05
4.88686-03
8.4651E-09
1.5963E-08
8.14766-02
1.1382E-16
1.2455E-60

US1 - 2.20E»04 N/SEC
XHE • .15

STANDING SHOCK
4.0982E»03
4.10546*01
5.0992E»01
1.23906*02
8.3851E*00
1.859*6*00
1.95776*00
8.74846-01
*. 13316*00

5.50846-02
8. 13106-01
5.50806-02
7.4165E-05
1.6585E-05
1.98056-05
7.6622E-02
6.6462E-07
9.3308E-25

REFLECTED SHOCK
6.51206*03
4.68836*01
6.7048E»01
1.55386*02
9.1429E*00
1.92066*00
2.07166*00
8.606SE-01
3.89416*00

1.0708E-01
7.1333E-01
1. 07076-01
4.9450E-05
2.9481E-05
3.8235E-05
7.2401E-02
5.0478E-06
1.85S4E-21

PI - 1
XH2 =•

p
T
RHO
H
A
S
Z
liAME
U

SPEC IE S

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

.306*02 N/SU-M

.85

MOVING SHOCK
4.4B18E»02
2.15126*01

. I.l267t»01

. 7.54256*01
6.73956*00
1.82596*00
1.8491E*OU
1.1*196*00
1.69186*01

2.34326-04
•J.1770E-01
2.3429E-04
/. 151 46-04
8.3393E-C8
1.1352E-07
d. 11206-02
2.1B80E-13
8.1729E-49

• US1 - 2.306*04
XHE - .15

M/SEC

STANDING SHOCK R6FL6CTED SHOCK
3.91166*03
4.26626*01
4.59156*01
1.3396E*02
8.58316*00
1.89766*00
1.99696*00
8.64746-01
4.15476*00

— MQLE FHACT IONS ~"~'

7.36436-02
7.7751E-01
7.3637E-02

- 5.39406-05
1.78936-05
2.1824E-05
7.5115E-02
1.34tlE-06
1.115ZE-23

6.09966*03
4.80226*01
5.99636*01
1.66496*02
9. 338SE*00
1.9598E*00
2. 1182E*00
8.S731E-01
3.90806*00

1.2671E-01
6.75686-01
1.26696-01
3.74866-05
2.87076-05
3.78956-05
7.0806E-02
7.65036-06

. 7.80646-21



TABLE I. -Continued

100 N/ m

PI = 1.
XHJ =

i.

P

T
'- 'RHO

H' ' '
" A f '. ' . •

' S '•

•' 'GAME
• , u .

- S P E C I E S

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

PI - 1.
XH2 = .

P
T
RHU
H • |
A . ..
S
2- -

•GAME
,H. '.- -.

, .SPECI ES

e-
H
H*
H2 . . '
H-
H2*
HE

.HE*
HE**

006*02 N/SO-M
85

- ;. . -••;:'., '- -

MOVING 'SHOCK-
4.a272E*02
2.5626E*01
l.bl6*E»01 ;

B.laB9E*Or '
7.13096*00'
1.85896*00
l.B534E»00" '
1.0707t*00
1.7466E*01- ;

1.9967E-03

1.9966E-03
1.8689E-04 "
3.9663E-07
4.6575E-07-
a.093*E-02
4.4436E-11-
l.75«"9E-40 <

;-d;i;

00c*02 N/SO-M
85

MOVING SHOCK
5.2047E*02
2.90666*01
9.6072E*00
8.8671E*01
7.2669E*00
l.»«81f *00 '
1.86396*00 ,
9.7476E-OL;
1.80816*01. •

- C

7.5397E-03
9.G436E-C1.
7.5395E-03
a, 172 76-05
1.01876-06.
1.1410E-06;
8.0476E-02
1.2013E-09
2.60896-35

, US1 = 2.406*04 M/SEC
XHE = .15

: ;. • - •
STANDING SHOCK

3.8443E*03
4.4132E*01
4.2718E*Ol

- --'1. 44506*02
'8 .79036*00-

-'' 1.9337E*00
-" '2. 03926*00-"

'8. 58616-01-
'•4.1640E»00 .

9.2855E-02
' : -7-. 40666-01

9.2848E-02
4.11576-05

• • ' • 1.8966E-05-
•"• • 2.3611E-05"
- ' 7 .3555E-02'

• " • - ' 2.4318E-06'
: • 9.1547E-23.

:.-.,.;• • • - . - ' ' • - '

REFLECT60 SHOCK
5.8895E*03
4.9165E*01

': ' 'V5.5270E»01
' •' 1.7814E+02

' 9.5468E*00
1.99746*00
2.1674E»00
s.sssie-^oi

_ ' • • 3.9286E»00

1.4650E-01
6i3772E-0)
1.46486-01
2.91936-05
2.8100E-05

' 3.7770E-05
•; :'' 6.91976-02
' - 1.1259E-05

3.0165F-20

. US1 = 2.50E»04 M/SEC
XHE - .15

STANDING SHOCK
3.9582E*03
4.56356*01

.4.15886*01
, 1.5601E»02 .

; • • : ,9.0211E»00 '
. >1.9676E«00 '
•- 2.0856E*00'

8.55046-OU •-
4.17956*00.

— MOL6 FRACTIONS

1.13026-01
• . 7.01966-01

1.1301E-01
3.27586-05
2.02626-05
2.57676-05
7.19176-02

: 4.19556-06
6.54906-22

REFLECTED SHOCK
5.9732E*03
5.0455E*01

>••'•-. ?. 33206*01
- - . • • 1.9105E*02

' - 9.7842E*00
., ' 2.03286*00

2.2203E»DO
^ 8.5454E-01
: .. 3.96866*00

I

1.6684E-01
5.98696-01
1.66826-01
2.34356-05
2.8105E-05
3.85686-05
6.7542E-02
1.66*46-05
1.22956-19

PI -= I

XH2 =

P
T

"•'-•"kHU '-I "
5i"H '':" * ~
i .-A" -• .
?i S" : - v ' " '" '
^ -.' 2.-'.'. ' •-. •
r'f" Gft^EJ' •' •

r -cppf tpc• * i r 1 1, 1 C b

E-
H"
h'*

'fiH? -
s-^H- ••• •'*
'. ' H2+ ': •' '
^'"HE' - '--' - * "
--HE+" ' ' - ' • ' '•
*-."HE++" • •

PI = 1
XH2 =

P
T

" -RHO S-"

: A; ";; ;' " '
_; ,J- f ;.'•' -',

r-i ;•<•;••
'• GAME '•-
' U ' ' -^

i SP6C16S

E-
H '
H*

'.H2
i H-- '
'. H2 *
='H6
'.'H6*
.-HE** • -

.OOE*02 N/SJ-M,

.as

'•',-* \ • . . ''
MOVING 'SHOCK

5.6150E*02
3.17116*01
9.40876*00
9.57aiE*01

• 7.3907E»aO -t;

' 1.9151E'*bO .
1.8820E*30

* 9.152BE-01' ' '.
1.875vE*01 ^ u

1.7042E-02
-a.86l'6'E-bl ""•
1.7041E-02
4. 88346-05 '"'"•
l.aOlOE-d'6'-
2.0010E-06S-
7.9703E-02'
9.2910E-09 "

: 4.3466E-32

.OOE*02 N/SO-M,

.85

MOVING SHOCK '
6.0538EV02
3.3796E»01

- 9:3996E»00' ;-
•• 1.0321E»02 • :

• '7.5437E'*00
•~ 1.9412E»00 ••
: 1.90576*00'
• 8.8351)6-01 ' '

- '1.94786*01-

. • : i

2.92566-02
- -8.627*E-01;

2.9256E-02
3.42B5E-05
2.61536-06'

• 2.9212E-06
7.8712E-02
3.69966-08
6.62456-30

US1 = 2.60E*04
XHE ' .15

M/SEC

:u .'. '

STANDING ShOCK REFL 6CT60' SHOCK
4.2134E*03
4.7179E*01

1 4.1815E*01,' '
' • • • 1.68476*02 : '"
"' "9.2723E*Ob:: '•''. '
' " 2.0000E»Ob"-'"*

2.13586*00 !
'• •8.5319E-bi.

•4 .2242E*00 .

'HOLfc FR ACT 1 ONS •••

1.33866-01
6.6'198E-'01
1.3385E-01
2.68156-05. •

• ' 2. 16976-05 '•,
2.82696-o'5":"
1. 02256-02 '- '

-' 6.9822E-06 •
- 4.27376-21 '

US1 • 2.706*04
XH6 = .15

6.28686*03
5.1897E»01
5.31806*01

' 2.052*6*02
.' 1.00526*01

' 2.06726*00
2.27796*00

• , 8.5472E-01
. *. 02766*00

1.8791E-01
5. 58286-01
1.8787E-01
1.91196-05

' 2.8457E-05
3.99806-05
6.58256-02
2.*789E-05
5. 26 34 E- 19

M/SEC

STANDING SfOCK REFLECTED SHOCK
4.56596*03
4.87396*01

" ' 4i2789E»01- '•'
' 1.8178E»02 •-'

•9.5379E»00 ; - '
' "2.0320E»00 - • • - •
1 ! 2 .18936*00 ' " '
: 8.5253E-01 '

-4 .28276*00 ' - '.
; *• * • ; ' . . .

"MOLE FRACTIONS —

1.55056-01
6.2133E-01
1.55C3E-01
2.2282E-05
2.30846-05
3.08186-05
6.85026-02
1.12256-05 -'•

. 2.47506-20 '

6.75036*03
5.3430E»01

- 5.4009E*01
2.2051E*02

•• -'1.03«1E»01
• 2.101*6*00

2.3392E*00
'8.556*6-01
4.09826*00

_

2.0920E-01
5.17*46-01
2.091SE-01
1.56936-05
2.88036-05
4.1500E-05
6.4087E-02

- 3.6722E-05
' 2.2537E-18

-65



TABLE I. -Continued

p • 100 N/ m*

PI • 1
XH2 •

P
T
RHO
H
A
S
z
GAME
U

iPEC I E S

E-
H
H«

H2
H-

H2»
HE
HE*
HE**

.OOE*02 N/SJ-M

.85

MOVING SHOCK
6.51696*02
3.5526E*01
9.4881E*00
1.109*E»02
7.7121E*00
1.9668E»00
1.933<>E»00
8.6592E-01
2. 0222 E* 01

*.3155E-02
d.3607E-01
*.3154E-02
2.6213E-05
3.40666-06
3.8442E-06
7.7584E-02
1.0239E-07
J.7480E-2U

, US1 = 2.80E*
XHE = .15

STANDING SHCCK
4.9867E*03
S.U300E*01
4.4145E«01
1.95816*02
9.8144E*00
2.06386+00
2.2458E»00
8.5271E-01
4.35066*00

~ HOLE FR ACT I CNS

1.7628E-01
5.80606-01
1.7625E-01
1. 66346-05
2.4274E-05
3.3227E-05
6.6775E-02
1.7466E-05
1.28106-19

04 M/SEC

REFLECTED SHOCK
7.3175E»03
5.5021E»01
5.53266*01
2.36746*02
1.0647E*Ol
2.1356E*00
2.4038E*00
8.5716E-01
4.16246*00

2.3044E-01
4.7670E-01
2.3037E-01
1.2859E-05
2.8923E-05
4.2T91E-05
6.2347E-02
5.3875E-05
9.3145E-18

PI = 1.00E*02 N/SU-M,
XH2 = .d5

US1 = 2.90E*04 M/SEC
XHE = .15

P
T
RhO
H
A
S
I
GAME
U

cue r i c c
srC Lit)

E-
H
h»

H2
H-
H2»
hE
HE*
HE**

MOVING SHOCK
7.0019E*02
3.7023E»01
9.6292E*00
1.1898E*02
7.3869E*00
1.99226*00
1.9641E»00
8.5544E-01
2.09BOE*01

5.8108E-02
a.0738E-Jl
i.»l07E-:2
2.U42E-05
4.l32bt-06
4.7439E-J6
7.6371E-J2
2.27946-07
5.11666-27

STANDING SHOCK REFLECTED SHOCK
5.4610E*03
5.1U56E»01
4.56956*01
2.1050E*02
1.01006*01
2.0957E»00
2. 3047E»00
U.53516-C1
4.425UE*00

• KlJL F FR ACT I GNS •"

1.9733E-01
S.4022E-01
1.9729E-01
1.56C1E-05
?.5182E-05
3.5354E-05
6.5059E-C2
^.6413E-G5
5.9546E-!9

T.9627E*03
5.66556*01
5.6879E»01
2.5377E»02
1.096TE*01
2.1701E*00
2.47106*00
8.5920E-01
4.2'28E*00

2.5137E-01
4.3657E-01
2.5127E-01
1.0474E-05
2.8707E-05
4.3650E-05
6.C626E-02
7.8154E-05
3.6781E-17

PI = t
XH2 =

P
T
RHO
H
A
S
i
GAME
U

SPEC IE S

E-
H
H»
H2
H-
H2*
HE
HE*
HE**

PI = I.

.OOE»02 N/S9-N, US1 • 3.00E*

.85

MOVING SHOCK
7.5092E*02
3.8359E»01
9.8018E*00
1.2731E»02
8.0645E*00
2.0176E»00
1.9972E*00
8.4892E-01
2.1752E»Ol

7.371BE-02
7.7743E-01
7.3717E-02
1.7404E-05
4.8441E-06
5.6065E-06
7.5105E-02
4.4061E-07
5.7656E-26

,OOE»02 N/SO-M
XH2 » .85

P
T
RHO
H
t
S
L
GAME
U

SP^C 1 F S

l-
H
H»
H?
H-
H2*
HE
HE.

HE**

MOVING SHOCK
8.5747E*02
4.0717E»01
l.0176E*01
1.4481E»02
B.4236E*00
2.0688E»Oi}
2.0694E»03
6.421&E-01
2.3290E»01

1.060<.E-01
f.!5*lE-31
1.0634E-01
1.2501E-05
6.0352E-06
7.1769E-06
'.2*83t-32
1.262^E-06
2.7987F-2*

XHE = .15

STANDING SHOCK
5.9851E*03
5.3416E*01
*.7358E*01
2.2585E*02
1.039*E»01
2.1279E«00
2.3660E«00
8.5483E-01
*.5073E»00

•~ MOLE f R ACT IONS

2.181JE-01
S.0032E-01
2.1B08E-01
1.3022E-OS
2.5766E-05
3.71I7E-05
6.3360E-02
3.9070E-05
2.S624E-18

04 M/SEC

REFLECTED SHOCK
8.6798E»03
5.8339E»01
5.8558E»01
2.7165E»02
1.1302E*01
2.20*9E«00
2.5*08E»00
8. 61746-01
*.3708E*00

2.7193E-01
3.9715E-01
2.7180E-01
8.4419E-06
2.8110E-05
4.3968E-05
5.8924E-02
1.1252E-0*
1.4113E-16

. US1 = 3.20E«04 M/SEC
XHE * .15

STANDING SHOCK
7.1335E«03
5.6526E*01
5.0610E»01
2.58C6E»C2
1.10Q2E»01
2.1928E100
2.«935E»00
8.587CE-01
4.68SOE*00

~ MULE FRACTIONS

2.5813E-OI
*.2360E-01
2.58C<iE-Ot
d.9124E-06
2.5807E-05
3.9156E-05
6.0075E-02
3.055*E-05
3.7624E-17

REFLECTED SHOCK
1.0264E«04
6.18376*01
6.1807E»01
3.093fcE»02
1.20096 tO 1
2.2752E»00
2.6896E»00
8.6837E-01
4.5893E»00

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

66



TABLE I. -Continued

100 N/ m

PI = 1
XH2 =

P

T
RHO

H
A

S
i
GAME
U

SPECIES

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

.00c*02 N/SU-M

•*'

M3.MNG SHUCK
9.71.89£*0?
4.2S12E»01
1.0567£*0l
1.6346E*02
8.7872E*00
2.1209E*30
2.14B3E*GG
8. 39 53 E- 01
2.4848E*01

1.3889E-J1
0.5239E-01
1.3888E-01
9.2824E-06
6.9570E-06
8.5027E-06
6.9819E-02
2.9122E-06
6.1732E-23

> US1 • 3.40E«04
XHE = .15

M/SEC

STANDING ShOCK REFLECTED SHOCK
8.4301E*03
5.9727E*01
5.3705E»01
2.9261E*02'
1.1647E*01
2.2588E*00
2.62816*00
B.6424E-01
4.8952E*00

- MULE FRACTIONS —

2.9612E-01
3.5079E-01
2.9595E-01
5.8478E-06
2.4400E-05
3.9066E-05
5.6916E-02
1.5918E-04
4.6316E-16

1.2070E*04
6.5664E*01
6.4780E»01
3.5020E*02
1.2788E*01
2.3470E»00
2.8375E*00
8.7768E-01
4.8*29E*00

3.4807E-01
2.51A2E-01
3.4759E-01
3.0051E-06
2.1820E-05
3.8570E-C5
5.2397E-02
4.6536E-04
2.*613E-14

PI = l.OOE*02 N/SQ-M,
XH2 = .85

US1 = 3.60E»04 M/SEC
XHE - .15

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

t-
H
H*

H2
H-
H2»
HE
hE*
HE**

MOVING SHOCK
l.0933E*03
4.*7*7E*01
1.0942E*01
1.8325E*02
9.1568E*00
2.17«OE»GO
2.2331E*00
8.3913E-01
2.6403E*01

1.7156E-01
5.8970E-01
1.7155E-01
6.970AE-06
7.5939E-06
9.5389E-06
6.7167E-02
S.8835E-06
8.3658E-22

STANDING ShOCK REFLECTED SHOCK
9.8424E*03
6.3100E»01
5.6342E*01
3.2923E«02
1.2340E*01
2.326CE*00
2.7685E»00
8.7174E-01
5.1310E*00

• MOL £ FR ACT IONS ~*

3.3180E-01
2.8248E-01
3.3148E-01
3.5960E-06
2.1629E-05
3.6639E-05
5.3872E-02
3.3940E-04
5.185«E-15

1.4068E*04
7.0002E»01
6.7132E*01
3.9407E*02
1.36636*01
2.*197E»00
2.9937E*00
8.9076E-01
5.14<.2E*00

3.8207E-01
1.8670E-01
3.8107E-01
1.5131E-06
1.6859E-05
3.1971E-05
*.9125E-02
9.8072E-0*
3.*632E-13

PI * I.
XH2 -

P
T
RHO
H
A

S
L
GAME
U

SPECIES

E-
H
h*
H2
h-
H2»
HE
HE*
HE**

PI - 1.
XH2 = .

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

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

OCE*02 N/SU-M,
85

MOVING SHOCK
l.2218E*03
«.6587E*01
1.1290E*01
2.0<>16E*02 •
9.53«7E*00
2 . 2281E*00
2.3230E*00
b. 4004E-01
2.7956E*01

2.036'iE-Ol
5.281«E-01
2.0363E-01
5.2280E-06
7. 9454E— 06
1.0258E-T5
6.*560E-02
1.G914E-05
8.3088E-21

005*02 N/SO-M,
85

MOVING SHOCK
l.3573E»03
<i.8375E»01
1.1605E*01
2.2621E*02
9.9232E*00
2.2B3<>E*00
2.*178E*00
8.4190E-01
2.9505E*01

2.3486E-01
^.682^E—01
2.34846-01
3.8833E-06
3.0189E-06
1.06*5E-05
6.2021E-02
1.9124E-05
6.6110E-20

US1 > 3.80E*(
XHE = .15

STANDING SHOCK
1.1356E*04
6.6714E.01
5. 849VE*01
3.b789E«02
l.3083E*01
2.392TE«00
2.9100E*00
8.8171E-01
5.40276*00

MOLE FRACTIONS

3.6429E-01
2.2043E-C1
3.6368E-01
2.0*646-06
1.7904E-05
3.2196E-05
5.0946E-02
6.0039E-04
5.5585E-14

34 M/SEC

REFLECTED SHOCK
1.6256E»04
».5187E*01
6.8642E*01
4.41196*02
1.4672E»01
2.4929E*00
3.1498E*00
9.0892E-01
5.50266*00

4.1269E-01
1.2919E-01
4.10476-01
6.3178E-07
1.14786-05
2.3581E-05
4.5410E-02
2. 21156-03
5. 94 386-12

US1 = 4.00E»04 M/SEC
XHE = .15

STANDING ShOCK
l.2950E*0*
7. 0796E*01
5.9920E«Ol
4.0853E»02
1.39106*01
2.45986*00
3.05286*00
B.9524E-01
5.7210E«00

MOLE FRACT IONS

3.9403E-01
1.6399E-01
3.9281E-01
1.02666-06
1.35476-05
2.60116-05
4.7928E-02
1.2010E-03
6.4695E-13

REFLECTED SHOCK
1.86386*04
8.17746*01
6.90786*01
4.92036*02
1.5848E*01
2.5666E*00
3.29956*00
9.3088E-01
5.?483E*00

4.3932E-01
8.13106-02
4.33896-01
Z.0201E-07
6.59176-06
1.48476-05
4.00366-02
5.42616-03
1.40366-10
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TABLE I. -Continued

•ibON/m:2

~'tl.-.'J *-...- -...*. '
PI » 1.00E*02 N/SQ-M,

XH2 *

. •*

P
T • • < :
RHO • •
H .- ' "
A • fl T

S '
•I ••
GAME, .<• -
U

SP6C I6S
' • ' -.'••**

E- '
H '.
H*.
HZ-" '•:"-'
H- •'- •'•"*•
H2»- •' " '"-
HE',. - •"•'
HE*'" •'•-' ••-
HE**

PI ° 1.
XH2 <• .

. • -..._..

p . :• .
T
RHO •— • •
H . i
A . ' » - _ • . :
S V-' '•'"•
i .: -
GAME-, .-'
U

SPECIES

6- • '• ,, ,-••'
H '.- . ' , '•
H* ,- -.• • "
H2 '. .
h- - - ;i- .-'
H2* . - . ' • ' • -
K6 ' . f'
ne» • •:• .
H6*»

85

MOVING SHOCK '
' 1. 49966*03' --
-5.01486*01: '•
.1.18806*01 '

2.49376*02' "
1.03256*01''
2.43966*00 •
•2.51706*00
8.44556-01 '
3.1047E*01

- 2.65016-01
4.1039E-01

, 2.6498E-01
- 2.83506-06-
1 7.83046-06-
-•• 1.0692E-05

. S.9562E-02 .1
3.22946-05 •
4.56846-19

,006*02 N/Sa-Mi
85

MOVING SHOCK •
1.64866*03
5.19376*01 .
1. 21146*01 '

.2.73676*02
M. 07436*01-
f 2. 39686*00
-2.62026*00.
'8.48006-01-
3.25836*01

'—.-11

•T2.*397E-Ol .

3.54866-01 - •
! 2. 93916-01-

• 2.01946-06'-
.7.40286-06-

• 1.04076-05
S. 71946-02

...5.33456-05
I.8593c-l«

- - : -':' ,: -i -"•
' USl' - 4.206*04

XHE = .15

• : • : • - . '•'
N/SEC - "-

STANDING SHOCK REFLECTED SHOCK':
>•- 1;45996«04, .-

:-'. 7. 55796*01 *
:• 6.05266*01 : '••

*-: 4.51056*02 >
•'• 1.4839E»01 •

2.5263E*00 T - •
3.191SE*00 ' • '
.9.12916-01 --
6.10066*00

HOLE FR ACT IONS ~

4.2036E-01
1.14836-01
4.17196-01 -

' 4.38956-07
•-• 9.16916-06

1.8940E-05 •-
4.44416-02

• 2.55896-03
8.8035E-12

USl - 4.40E*04
XHE = .15

2.12146*04 V
9.00806*01 '

•6.86526*01 f
• 5.46926*02 .

1.71406*01 .
•. 2.6383E»00 .

' ^.4304E*00^ .»
'.' 9. 5068E-01 \,

6.49576*00

4.6071E-01 '
-, 4.7682E-02f

4.4787E-017-)
5.07626-08 ;

• 3.25196-06
- 8.0475E-06:.-

3.0896E-02:
• • 1.2831E-02;'

3.7955E-09

M/SEC ' "• r

STANDING SHOCK REFLECTED SHOCK
: -1.6274E*04

8.13666*01 '
- 6.0253E*01

. '4;9535E*02 :
1.586«E*01 .

: ".2.5914E*00 ;
• .-3. 3195E*00

-1' 9i3233E-01 .
6.55686*00

MOLE FRICTIONS -

• •, 4.4270E-01
• f.506dE-02 •'
4.3702E-01

. 1.53646-07
- 5i45C36-06 -

1.2l?96-05 .,
. - 3.9514E-02 '

5.6730E-03 •
1.4473E-10

•2.39636*04
- 1. 00546*02 : *
'6.73296*01 '.'

. - '6.05766*02
• 1. '87346*01 -
i- 2.70796*00

'3.53996*00' •
9.8614E-01 '•'
T.1257E*00

_-

4.77396-01 '•
' 2.70446-02 '

4.53186-01'-'
1.04926-08 •"
1. 44046-06"
3.8554E-06--'
1.8163E-02 :"
2.42106-02""
9.1452E-08

PI - 1
XH2 =

p .
T'. -'- ,
RHO • ' •
H- '• "' •' '
A'
S . • - . - •
i
GAME
U

SP6CIES

E- - - .
H! ''
H»-
H2
H-
H2»
HE
H6»- •
HE»»

PI = I,
XH2 = .

p . ' " -
T
RHO ' '
H '• t ' '
A
S -;' '
1 ' ^ •
GAM'6 '•
U

SPEcies

6-.'
H ' ' ' '
H*
H2
H-
H2*
HE
HE*
HE**

.006*02 N/S8-M,

.85

. MOVING SHOCK
1.80436*03 •

''. 5.3778E»01 '
1.23036*01
2.9908E»02 '

' 1.11806*01
2.45476*00 '

i 2.72706*00
8.52366-01
3.41116*01

3.21616-01 •
3.01846-01 '
3.21526-01
1.3910E-06
6.76586-06
9.8047E-06
5.4918E-02
8.7351E-05
1.7102E-17

.006*02 N/Sa-M,

.85

MOVING SHOCK
1.9664E*03 '

1 5.5712E»01
'•'l.'2442E*01 '

3.25616*02
1.1644E*01
2.51336*00 '
2.-B3686*00
B.'57876-Ol
3.5630E*01

.

3.47B6E-01
"2.51546-01
3.4771E-01
9.16446-07 '
5.9553E-06
d.9125E-06
5.2734E-02
1.4359E-C4
1.0U6E-16

USl - 4.606*04 M/S6C
XHE - .15

STANDING SHOCK
1.79486*04
8.83036*01 '
5^92466*01
5.41366*02
1.69546*01
2.65436*00

' 3.4308E*00 '
• 9.4881E-01

7.09006*00

MOLE FRACTIONS

4.60776-01
-4.67616-02
4.4874E-01

- -4.54296-08
2.90326-06
7.0425E-06
3.1695E-02
1.2027E-02
2.5003E-09

USl' = 4.806*
XHE • .15

STANDING SHOCK
>' 1.95986*04

9.64456*01 "
- 5.76616*01'
-' 5.89006*02
' 1.81866*01
'2.71456*00'

•: 3'.5241E»00
9.7309E-01
7.6931E*00

MOLE FRACTIONS

' 4.7505E-01
2". 8 7 396-02
4.53646-01
1.20936-08

' U4511E-06
3.7757E-06

' ' 2.1157E-02
2.14076-02
J.6816E-08

REFLECTED SHOCK
• 2.69916*04

1.15766*02
6.43586*01
6.71756*02
2.11886*01
2.77686*00
3.62306*00
1.07046*00
8.04576*00

4.8937E-01
1.4185E-02
4.55046-01
1.4407E-09
5.41566-07
1. 48 40 E- 06
7.0784E-03
3.43226-02
2.4995E-06

04 M/SEC

REFLECTED SHOCK
3.03386*04

"' 1.38306*02
5.98526*01 "
7.46476*02
2.40356*01

'2:84246*00 :
3.6651E*00"
1.13976*00'
9.3240E«00

.

4.9524E-01 '
7.2118E-03
4.5662E-01
1.37096-10
2.07756-07
4.71796-07
2.38246-03
3.84706-02
7.42766-05

68



TABLE I. -Continued

p • 100 N/ m

PI • I
XH2 *

P
T
RHO
H .
A
S
I
GAME
U .

SPEC IE S

t-
H
H*
H2
H-
H2»
HE
HE*
HE**

PI - 1
XH2 =

P
T
RHO
H
A
S
I
GAME
U

SPEC I E S

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

.OOE*02 N/SQ-M,

.65

MOVING SHOCK
2. 1349F*03
5.7794E*01
1.2527E»01
3.53266*02
1.21416*01
2.5723E»00
2.94876*00
8.6496E-01
3.7136E*01 .

3.7261E-01 '
2.0414E-31
3.7237E-01
5.6867E-07
3.01416-06 .
7.7697E-06
3.06306-02
2.40326-04
6.22056-16

.OOE*02 N/SU-M,

.85

MOVING SHOCK
2.3094E*03
6.01056*01
1.25506*01
3.8201b*02
1.26856*01
2.63156*00
3.06166*00
8.7438E-01
3.86286*01

1.9574E-01
1.5993E-01
3.9532E-01
3.25106-07
3.9932E-06
6.43116-06
4.857BE-02
4.16646-04
4.1972E-15

USl - 5.006*04 M/SEC
XHE = .15

STANDING SHOCK
2.11326*04
1.0656E«02
5.51136*01

, 6.3783E*02
1.9843E*01
2.77236*00
3.59836*00
1.02696*00

. 8.45316*00

MOLE FRACT IONS

4.8588E-01
' 1.7245E-02
4.5519E-01
2.71946-09
6.70266-07
1.83196-06
1.10026-02
3.06846-02
4.86626-07

REFLECTED SHOCK
3.38186*04
1.6417E*02
5.5914E»01
8.26356*02
2.5992E*01
2.8998E*00
3.68426*00
1.11706*00
l.C701E*01

4.9786E-01
4.25436-03
4.5717E-01
1.80196-11
1.14366-07
1.75376-07
1.14206-03
3.84556-02
1.1167E-03

USl - 5.206*04 M/SEC
XHE •= .15

STANDING SHOCK
2.24926*04
1.1927E*02
5.1738E*01
6.87566*02
2.18446*01
2.62426*00
3.64506*00
1.09766*00
9.3834E«00

HO LE FRACT1 CN S

4.9245E-01
1.0273E-02
4.56126-01
5.24436-10
3.01556-07
8.14916-07
4.83406-03
3.63136-02
5.8013E-06

REFLECTED SHOCK
3.71106*04

. 1.86696*02
5.36166*01
9.05056*02
2. 68606*01
2.9485E*00
3.7075E*00
1.04246*00
1.1797E*01

i 5.01016-01
•'• 3.0522E-03

4.5548E-01
4.6943E-12
8.40716-08
9.12936-08
6.94306-04
3.39916-02
5.77326-03

PI =• 1.
XH2 •

P
T
RHO
H
A
S
i
GAME
U

SPEC IE S

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

OOE*02 N/SU-M,
B5

MOVING SHOCK
2.4895E»03
6.27476*01

•1.2505E*01
4.1186E*02
1.32896*01
2.69006*00
3.1727E»00
8.87136-01
4.01006*01

.I69lt-01

.19666-01'
1 .1615E-01

.66716-07

.9640E-C6

.98706-06

.65176-02
.61446-04

3.2816E-14

USl • 5.40E*04 M/SEC
XHE * .15 .

STANDING SKJCK
2.36236*04
1.34816*02

• 4.7758E»Ol
7.37826*02
2.37466*01
2.87276*00
3.66926*00
1.140C6*00
1.04966*01

4.95816-01
6.2552E-03

•4.57C5E-01
9.45366-11

< 1.46666-07
3.4742E-07
2.18676-03
3i 86336-02
6.05206-05

R6FLECTEO SHOCK
4.0118E*04

.. 2.04926*02
: 5.2333E*01 -

9.ffl85E*02.-.
2.7817E*01
2.9916E*00

- 3.7408E»00
1.0094E*00
1.26096*01

5.0S4AE-01
2.4696E-03

• 4.51976-01
. 1.9548E-12

. 7.05796-08
5. 9769 E- 08
4.269TE-04

• 2.58566-02
1.38156-02

PI • 1.006*02 N/SO-Mt
XH2 =• .85

USl - 5.606*04 M/SEC
XHE - .15

MOVING SHOCK STANDING SHOCK
P
T
RHO
H
A
S
i
GAME .
U

eppr f c<Arcu 1C;

6-
H
H*

H2
H-

H2»
HE
HE*
HE«»

2.6746E*03
6.5962E»01
1.23576*01
4.42796*02
1.3994E*01
2.7489E*00
3.2814E*00
9.0478E-01
4.1S43E«01

. 4.3622E-01
' 8.33676-02

4.34696-01
7.19726-08
1.98046-06
3.5106E-06
4.4186E-02
1.5257E-03
3.39546-13

2.44856*04
1.51766*02
4.3814E*01
7.88596*02
2.52096*01

. 2.91826*00 •'
3.68226*00
1.1371E*00
1.16996*01

1111 P FPATTIPMClULc rKALI IUH1

4.97596-01
4.0848E-03
4.5759E-01
1.96606-11
8.48026-08
1.58216-07
I. 18586-03
3.90946-02
4.5257E-04

REFLECT6D SHOCK
• 4.2733E*04

2.21996*02
5.09766*01

' ' 1.05836*03
• 2.92296*01

. 3.0323E*00 '
• 3.77646*00

1.01916*00
• • 1.32716*01'

5.10116-01
: - 2.06996-03

4.4810E-01
• 9.4983E-13

6.06206-08-
4.20156-08

• 2.3629E-04
1.6950E-02

- 2.25346-02 '
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TABLE I. -Continued

• lOON/m

PI = 1
XH2 »

P '•' '
T ' '
RHO
H ;•
A
S
z
CAME
U

CDCf" IF ^ir t L- 1C J

£-• • '
H
H»
H2 •:
H— ' - ' ' ' '

H2* • • • - *

HE ' '.-
HE*
HE**

PI » I.
XH2 -

P
r
RHO
H
A
S
Z
CAME
U

SPtC IE S

E-
h
H*
h2
H-

H2»

HE
ME*
HE**

.OOE*02 N/SQ-Mi

.85

MOVING SHOCK
2.8639E*03
6.9943E*01

*il.2113E»01
4.7*79E*02
1.4T93E*Ol

- 2.80&1E«00
• 3.38036*00

9.2558E-01
4.2951E»01

4.5272E-01
S.3540E-02

, 4.4937E-01
.2.5412E-OB

••" 1.1694E-06
1 2.2048E-06

•'• 4.1025E-02
3.3496E-03
4.7722E-12

,OOE*02 N/SU-M,
,85

MOVING SHOCK
3. J572E*03
7.4B22E*01
1.1791E*01
S.0783?*02
1.5612f.01
2.861«E*00
3.46S3E*00
9.40036-01
4.4323E*01

•V.6614E-01
3.2028E-OZ
4.5di4E-01
7.4477E-09
6.1451E-37
1.2415E-06
3.56S6E-0?
7. 599 5E -03
U.282«E-11

, usi * s.aoE*
XHE = .15

STANDING SHOCK
2.5197E»0«
1.6800E»02 '
<..0602E»01 '

• 8.4060E*02 '
-. 2.6023E*01 '

2.95916*00
3.694CE*00 '
1.0912E*00
1.2800E«01

' HOLE FR ACT IONS

4.9919E-01
2.9361E-03
4.5727E-OI
5.5<i61E-12
5.8063E-08
8.3668E-08
7.638SE-0*
3.7760E-02
2.0820E-03

04 M/SEC

REFLECTED SHOCK
4.5125E*04
2.4159E»02
4.9051E»Ol
1.13996*03
3.1233E*Ol
J.OT}56*00
3.80796*00
1.06046*00
l.4106E*01

5.1417E-01
1.7080E-03
4.4473E-01
4.430^E-13'
5.0189E-08
2.8814E-08
l.057*E-04:

S.1404E-03
3.01466-02

USI = 6.00E*04 M/SEC
XHE = .15

STANDING ShOCK

2.5856E*04
1.82676*02
3.8130E«C1
8.9*63E»02
2.6<.95E»01
2.9992E»00
3.71?2E*00
1.0352E»00
1.3b81E*01

MOLE FRACTIONS

5.016^6-01
2.2845E-0?
4.556JE-01
:.0»18E-12
4.4404E-08
5.0967E-08
5. 1871E-0«i
3.3802E-02
0.0863E-03

REFLECTED SHOCK
4.7241E»04
2.6569E*02
4.6438E»OI
1.2259E*03
3.3654E*01
3.1148E*00
3.8289E»00
1. 11346*00
1.5060E»01

5.1683E-01
1.3648E-03
4.4263E-01
1.8763E-13
3.9024E-08
1.8761E-08
3.7585f-05
4.0828E-03
3.5056E-02

PI = 1
XH2 =

P ' '
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H •
H*'
HZ
H-, -
H2»
HE"'

HE*
HE**

PI » 1.

XH2 » .

P
T
RHO
H
A
S
i
GAME
U

SPECIES

t-
H

H*

H2

H-

H2*

HE

HE*

HE**

.006*02 N/SO-M

.85

MOVING SHOCK
3.2553E»03
8.0389E*01 '
1'. 14486*01
5.4195E»02
1.6414E*01

•2.91*7E»00
3.53TIE*00
9.4756E-01
4.5673E*01

•• ; —
4.7698E-01
1.8884E-02
4.6173E-01
2.048&E-09
3.0833E-07

• 6.6716E-07
•2.7160E-02'
1.5247E-02
1.2791E-09

00£*02 N/SJ-M,
85

MOVING SHOCK
3.4582E*03
8.bbl5E*01 '
1.1096E»01
5.7712E»02
1.7395E*01
2.9653E»00
3.5981E»00
9.7091E-01
4. 7004E*01

4.8565E-01
1.12B2E-02
4.6118E-01
5.5767E-10
1.5268E-07
3.5328E-07
I.T025E-U2
2.4663E-02
1.5117E-08

t USI - 6.20E*
XHE » .15

STANDING SHOCK
2.6551E«04
1.9579E*02
3.6283E.01
9. 50926*02 '.
2.7129E»OI
3.0372E*00
3. 7376E.OO
l.0057E«00
1.4379E«01

• HOLE FRACTIONS

5.0503E-01
' l'.8837E-03
4.52«5E-01

.. 9.7223E-13
3.6495E-09
3.4650E-08
3:*641E-0*
2.7488E-02
1.2298E-02

04 M/SEC

REFLECTED SHOCK
4.9312E»04
2.9*41E»02
4.36256*01
1.3179£»03

.. 3.6027E»Ol
3.1546E»00
3.8393E«00
1.1482E*00
1.6197E»01

5.1814E-01
1.0710E-03
4.4172E-01
7.6301E-14
2.9023E-08
1.1965E-08
1.1926E-05
1.6900E-03
3.7368E-02

USI " 6.406*04 M/SEC
XHE > .15

STANDING SHOCK
•2i7199E»0«
2.08426*02
3.46466*01
1.0088E*03
2.8088E*01
3.0745E*00
3.76666*00
1.0050E*00
1.50326*01

HOLE FR ACT I ONS

5.08846-01
1.5931E-03
4.49146-01
5.0246E-13
3.0777E-08
2.4751E-CB
2.1521E-04
2.0114E-02
1.94S5E-02

REFLECTED SHOCK
' 5.1318E*04

' 3.J622E»02 '
4.0925E»01
1.4150E»03 -
3.81826*01
3.19246*00
3.8439E*00
1.16266*00
1.74526*01

5.18T2E-01
8.4218E-0*
4.41426-01
3.2160E-1*
2.1220E-08
7.7652E-09
3.9062E-06
7.3990E-04
3.S279E-02

70



TABLE I. -Continued

p • 100 HI m

PI ' 1.
XH2 = .

t>
T
RHO '
H . '
A
s "• . '
1 •

. GAME :

U • '

SPECIES

E-
H '• . .
H*
H2 •'
H- ' '
HZ*
HE
HE*
hE»» •

PI = 1.
XH2 = .

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

SPECIES

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

OOE*02 N/ScJ-Mi
85

MOVING SHOCK
3,6628.E>0?
9.4398E*0>
1.0641t*0*
0.132iiE*02
1.8817E»0(
3.01*OE»Ol>
3.6465E*OI>
1.0287E»0(>
4.8277E*Ol

,

*.9266E-31
6.513*E-()3
*.5969E-C>1

•• 1.2965E-10
6.8997E-CI8
t.TW*d-'17
8.1712E-CI3
3.2»6*E-(»2
1.7279E-CJ7

OOE*02 N/S(J-Mt
b5

MOVING SHOCK "
3.86S1E*0?
l.(H26E*02
1.0088E*01 • .
6.50276*02
2.054*6*01
3.0578E*00
3.67<>8E*09
1.1016E*00
<>.9446E*01

-„- —

'.*.9657E-6l
3.6891E-03
*.5892E-Ol
2.5766E-H
2. 89356-06
7.7189E-08
3.17726-03
3.7640E-02
I.S558E-0*

US1 = t.60E*
" XHE = .15

STANDING ShCCK
2.7575E«Q4
2.21066*02
3.2884E*01
1.0677E«03

, 2.9337E»Ot
3.U03E*00

'" 3.7933E»00
1.0264E»00
1.55816*01

MOLE FRACTIONS

5.1230E-01
1.35«2E-03
*.*681E-01'
2.6815E-13
2.5769E-Oa
l.78'i5E-Q8

.'• 1.2214E-04
1.335«E-02
2.6068E-02

US1 = 6.80E*
. XHE » .15

STANDING ShOCK
2. 7*08E«0*
2i3499E«02
3. 05726+01
1.12466*03
3.08836*01
3.14736*00
3.81516*00

.1.0639E»00
1.62956*01

MOLE. FRACTIONS

5.15C9E-01
1.1254E-03
4.*447E-Ol

• !• 1.342*E-13
2.05366-08
1.2417E-08
6.02476-05
7.89186-03
3,. 13656-02

04 M/SEC

REFLECTED SHOCK
5.26156*0*
3.5871E»02
3.81386*01
1.5125E*03
4.01346.01
3.22856*00
3.8460E»00
1.16766*00
l.e659E»01

5.1898E-01
6.68616-04
*.*135E-01
1.4461E-14
1.53646-08
5.1755E-09.
1.4264E-06
3.6717E-0*
3.86336-02

04 M/SEC

REFLECTED SHOCK
5.3028E»04
3.90946*02

• r 3.5258E*6l
. 1.60816*03

*. 1937E*01
3.26356*00
3.84716*00
1.1693E*00
l.W82E*01

5.1912E-01
5.35666-04
*.*135E-01
6.88716-15
1.1050E-08
3. 52 56 E- 09
5.7983E-07
2.05166-04
3.878*6-02

PI - I
XH2. »

P
T
RHO
H
A
S
i
GAME
U

SPECIES

E-
H
H* . • .
H2
H- '
H2*
HE
HE*
HE**

.OOE»02 N/SU-M

.85

MOVING SHOCK.
4.0o86E»03
1.1619E»02
9.4955E»00
6.88186*02
2.21**E*01
3.09806*00
3.6877E*00
1.14446+OJ
5.0563E*01

_„

4.9833E-U1
2.1544E-03
4. 58846-01
4.8974E-12
1.2485E-08
3.3851E-08
1.2077E-03
3.9**8E-02
2.0210E-05

. US1 = 7.COE»04 M/SEC
XHE = .15

STANDING SHOCK
2.69536*04
2.50316*02
2.81166*01
1.16106*03
3.2537E«01
3.18326*00
3.82976*00
1.10436*00
1.70836*01

- MOLE FRACTIONS

5.1694E-01
9.22886-04
4.42S7E-01
6.4931E-1*
1.5841E-08
S.435S6-C9
2.69596-05
+.3113E-03
3.48296-02

REFLECTED SHOCK
5.29116*04
4.23626*02
3. 2460E»01
1.70446*03
4.36726*01

. 3.29766*00 •
3.8479E*00
1.1701E»00
2.08946*01

.

5.1921Er01
*.321*E-0*
*.*137E-01
3.*22*E-15
7.92*2E-09
2.44346-09
2.5438E-07
1.2498E-04
3.8858E-02



TABLE I. -Continued

p. • 200 N/ m

PI * 2.006*02 N/SQ-N, US1 > 4.00E.03 M/SEC
XH2 »

P
T ' •
RHD
H '
A '
S ' -
Z '
GAME
u -

.85

MOVING SHOCK
1; 20976*01
3.05576.00

• 3.95856*00
'•"• 3.1244E»00

1.7411E*00
1.05736*00

• 1.00006*00
' 9.9208E-01
' 2.41416*00

SPECIES

E-
H '
H*
H2
H-
H2» -
HE ' • • • •
HE*'- •- •'•
hE»» ' -

PI = 2
XH2 =

P
T
RHO
H
A '
S • '
1 -
GAME
U

SPEC I E S

E-
K
H*
H2
H-
H2»' '
HE
HE*
fiE»*

5.23676-62
- • 1.29296-09

4.51336-20
8.50006-01

• - 6.7478E-70
- 2.42886-20

-1.5000E-01
1.6I54E-71

• 0.

.OOE»02 N/SQ-M

.85

MOVING SHOCK
•1.90566*01
"4.22326*00
4.51276.00

:4.3713E»00
-2.03166*00
1.08766*00
1.00006*00
9.77306-01
3.1423E*00

1.1433E-33
• 2.58516-06

6.12166-20
8.50006-01

' 4.8135E-39 • •
8.20546-21

' 1.50006-01
3.07396-56
•).

XHE ' .15'

STANDING SHOCK
2.53966*01
3.82796*00
6.63546*00
3.94366*00
1.9395E*00
1.05916*00
1.00006*00
9.8273E-01
1.43666*00

- MOLE FRACTIONS

6.51626-40
2.1946E-07
5.5976E-20
8.50006-01
1. 05406-45
1.34456-20
1.5000E-01
1.8483E-59
0.

REFLECTED SHOCK
6.23176*01
5.44276*00
1.14486*01
5.7347E»00'

' 2.28386*00'
1.07616*00
1.00016*00
9.58176-01
1.27726*00

7.2692E-24
2.0169E-04
6. 3521 E- 20"
8.49816-01
3.5496E-28
5.9012E-21
1.49986-01
3.7527E-50
0.

f US1 •= 5.006*03 M/SEC
XHE • .15

STANDING SHOCK
5.05656*01
5.64876.00
8.9478E*CO
5.9759E»00
2.31986*00
1.09196*00
1.00026*00
9.52516-01
1.58156*00

• HOLE FR ACT IONS

8.56746-22
4.2346E-04
0.5431E-20
8.4961E-01
4.81S1E-26
4.83276-21
1.49976-01
i.09696-49
0.

„:

REFLECTED SHOCK
1.1O46E.02
7.42806.00
1.4772E»01
8.41506*00
2.55726*00

•1.11146*00
1.00656*00
8.74576-01
1.38556*00

1.12646-15
1.28776-02
1.07426-15
8.38096-01 •
5.55566-19
5.27906-17

' 1.4903E-01
1.5695E-38
0.

PI - 2.00E*02 N/SO-M, US I - 6.00E<
XH2 -

P '
T
RHO
H
A ' •
S
I
GAME •
U

COCf ICCartU It 9

E-
H
H* .
H2
H-
H2»
HE
HE*
HE**

.85

MOVING SHOCK
2.76776*01 .
5.58026*00 .
4.95856*00 .

• 5.89846*00
2. 3054 E* 00
1.11696*00 •
1.0002E*00
9.52276-01
3.86896*00

1.7555E-22
4.5772E-04
6.58286-20
8.49586-01
5.9964E-27

• 3.7528E-21
1.49976-01
1.09656-49

• 0.

PI » 2.006*02 N/SQ-M
XH2 - ,

P
T
RHO
H
A • '
S
I
GAM6
U

SPEC IE S

6-
h
H*
H2
H- '
H2» •
rl6
HE*
HE**

.85

MOVING SHOCK
3.81806*01 .
6. 93306.00
5.4820E»00- "•»

•7i7l83E»00-
2.48066*00
1.14516*00

•1.00466*00 •
• 8.83476-01

4t6218E*00

8.73326-17
9.1509E-33
8.43606-17
8.4154E-01
1.43896-20
3.05566-18 '
1.49316-01
I. 00186-41

' 0.

XHE - .15

STANDING SHOCK
•8.89386*01

. 7.4933E*00
-- 1.1T74E»01

8.5806E*00.
2.5573E«00 .
-1.1245E*00 •
1.00806*00
8.6575E-01
1.6259E*00

~ MOL6 FR ACT IONS

1..6789E-15
• .- 1.5951E-02

' ; .1.60916-15
- • - 8.3525E-01
• ' 7.4783E-19

• '-•• 7.0605E-IT
',1.48806-01

.-' .2.3448E-38
- ..o.

, US1 * 7.00E*
.. - XHE - .15

STANDING SHOCK
1.48966*02
8.7979E.OO
1.63126*01

• • ' 1. 1644E*01 ,
2.7357E*00 ..
1.15946.00.

•• ' 1.03786*00
-• 8.1963E-01

l.5506E*00

— HOLE FRftCT IONS

5.91216-13

5l69«4E-13 .
7.8262E-01
7.4446E— 16
2.2120E-14

'' 1.4454E-01
5.9391E-33

• 0.

•03 N/SEC
' ' • - l' .

REFLECTED SHOCK
, 1.70886*02

••_-. 8.72916*00
1.89586*01

•1.1*70E»01
2.7255E»00 .
*1.1468E*00
1.03276*00
8.2405E-01
1.37446*00

3.7702E-13
6.32756-02

- 3.6183E-13
. T.914TE-01

4.7512E-16
• . 1.56666-14

1.45256-01
4.1789E-34

::.. .0. • ;.!

03 M/SEC
-..->••.- ..'

REFLECTED SHOCK
: 2.53466*02

• . 9.68696»00i
•-. 2.4331E»01-"

- ". 1.5075E»01
> 2.90676*00

1.18556*00..
1 '. 1.07556*00."

' 8.1102E-01 ..
• . . 1.34646*00

1.0443E-11
«'. .1.4032E-OI-

• 1.00546-11
7.2020E-01

-.-. 2.4292E-14
4.1341E-13-
1.3948E-01
1. 5888 E- JO
0.

72



TABLE I. -Continued

•200 N/ tn

PI * 2.046+02 N/SU-M,
XH2 « .85 '

US I - B.COE»03 M/SEC
XME • .15

p ••
T •- '• -
RHO • • • '
H. "...
A
S
I
GAME > :
0

SPECIES

fc- ' .
H ' • ' . ..
H»-. .: ,'••.:•
Hi
H- - - •>
H2» ' '.'•
HE
HE*
HE**

PI •« i
XH2 -

p.: . .-•
T •
RHO
M-- . ' . - I
A i, ',
S'-
I. •• •
GAME , .
U

SPECIES

E-
H
H»*
HZ .
r*^
M2» .-
HE
HE*
ME»»

MOVING SHOCK
.5.09376*01 •'-- •
7.93776*00 • .
6.2851E*00
'9:84656*00 =

•• 2.5936E»00. i
• 1.17396*00- :

1.32116*00
8. 2997 £-01' i
5.43166*00

J

.'2.39996-14 • .
.4.12366-02 ...

- 2.33236-14 .-
a.llS6£-Ol •
'U0247E-1-7 '

' 6.8668E-lt .
1.469U-.01 '

. 2.42826-37
D. ,.

i 006*02 N/Srf-Mt
;es , •

MOVING SHOCK
6.37736*01- •

< 8. 66306*00,.
'7;2*15E»00 .
1.22686*0]

.2.71296*00,
1.2048E*00
1.0483E*00 :
8.10356-01
6.2625E*00

. -» — — -

• .6.0700E-13
'9.2209E-02

' 5.9187E-13 ,
•7,647lEr01 >
4.6552E-16

• ;1, 55936-1* :
1.4308E-01

•2.26936-33
0,

STANDING SHOCK
L 2. 42156*02 = .

• 9.795*6*00
C>2i2774E»Ol •
.1.5TT«»Ol .

:* 2.93356*00 .
--'I. 1983E*00

1.0855E*00
-V 8.093*6-01 .

1.4972E*OQ

MOLE FRACTIONS

' 1.58306-11 .
•1.57546-01 .

. < 1.527B6T11
•-. 7.0427E-01 •

.; ,.- 3.7589Erl4
, 5.89806-13

'1.38186-01
7.63436-30

• o.

REFLECTED SHOCK
..-.•. 3.80076*02

. ..' 1.05576*01
3.17716*01
1.94366*01
3.11116*00
1.2287E»00
1.1331E»00
8.09116-01
1.34056*00

„'_-'

>1.182S6-10
2.34886-01

' . 1.14106-10
4.3274E-OJ
4.40856-13

. 4.58896-12 .
1.32386-01-

, 8.90606-28
0.

US1 • 9.COE»03 M/SEC
. XH6 * .15

STANDING SHOCK
3.7423E*02

• 1.0666E*01
. 3.060?E«Cl .

. -2.03236*01
3. 1447E*00

•• ,1.2417E*00
. 1.14636*00

• . 8.0885E-01,
1.48*96*00

MOLE FRACTIONS

. . 1.6055E-10
2.5522E-01

. - 1.5512E-10
. 6.13126-01

6.04706-13
6.02816-12
1.30866-01
1.4035E-27
0.

REFLECTED SHOCK
./ "5.5768E*02

•1.13886*01
. • 4.06816*01

2.4500E*01
3.3359E*00
1.276*E*00
1.20356*00
8.1191E-01 .
1.35666*00

7.972*6-10
3.38256-01

. 7.7089E-10
5.3712E-01
4.2495E-12
3.0603E-11
1.2*636-01
7.9810E-26
0.

PI = 2.
XH2 =

f
T
RHO
H , '
A •.
S; •
I-
GAME .
U

SPECIES

e-.'- . .
H - .
h*.
HZ . -
H-
H2>
HE
HE*
HE**

PI - 2.
XH2 » .

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

SPEC IE S

6- " •
H
H*
H2
H-.
H2* ' .
H6 .
H6*
HE»»

OOE*02 N/SU-M
as

MOVING SHOCK.
d. 25356*01
9.24*06*00
8.2392E»30
1.49736*01
2.83716*00
1.23836*00 ~
1.08366*00 ...
8i03S«E-01
7.09*86*00

5. 05366-12
.1.5*236-01
*. 93556-12
7.0/J4E-O1
5.557*6-15
1.2357E-13
1.38*36-01
2.12236-31
3.

006*02 N/SO-M,
85

MOVING SHOCK
.01086*02 •
.7*836*00 .

. .21*16*00
.79576*01
.9653E»00
.27*36*00
.12526*00

8.0161E-01 ..
7.9167E*00

.'2.5479E-11
2.2258E-01
2.*919E-11
6.*412E-01
3.6786E-14
5.9700E-13
1.33316-01
7.66766-30
0.

US1 - l.OOE*
XHE = .15

STANDING SHOCK
: S.*888E*02

1.1*80E»01 -
3.92526*01

. • 2.5**36*01
3.37016*00
1.28936*00
1.21816*00 •

. 8.1Z20E-01
l.*91C6*00

MOLE' FRACTIONS

9.89906-10
. 3.580*6-01

9.58206-10
.5,taalE-Ol
5.269CE-12
3.69636-11
1.23156-01
1.01536-25
*. 61556-92

04 M/SEC.

REFLECTED SHOCK
7.8852E*02

. .•• 1.2207E»01-r
.. . 5.0249E*01-

:-3.02l5E»01
3^58126*00
1.32826*00
1.28536*00
8.17376-01
1.38866*00

— ; —

• ' 3.9391E-09-
. 4.43996-01
.3.81916-09

. .4.39J1E-OI-
2.75406-11
1.47486-10

. . 1.1670E-01 ,
3.4416E-.24
1.7695E-87

US1 ' 1.106*0* M/SEC ' '.. • -.
XHE = .15

STANDING SHOCK
7.6S13E*02.

. 1.2271E.01 .
*. 7.992^*01
3.1092E*01 .
3.61086*00 .
1.340*E*00
1.2993E*00
8. 17BOE-01
1.5222E*00

KOLE FR ACT IONS

*.5326E-09
*.6069E-01
4.3995E-09
».2387t-01
3.1130E-11
1.64276-10
1.1545E-01
4.04576-24
8.72116-88

REFLECTED SHOCK
1.07316*03 •
1.30456*01

, 5.17106*01
: 3.65686*01 .

3.85056*00
1.3837E»00.

... 1.377*6*00 '
• 8.25116-01

1.44306*00 '

1.62 506-08
5.48066-01
1.58126-08

'3.4304E-01
1.38*96-10
5.76296-10
1.0890E-01
1.00046-22
5.99966-82

73



TABLE I. -Continued

200 N/ m

PI - 2.
XH2 « .

P
T
RHU
H
A
S
I
GAME
U

SPEC IES

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

30E»02 N/SJ-H
85

MOVING SHOCK
1.21406*02
1.0208E»01
I.0140E*Ol
2.1221E»01
3.09B4E*00
l.3129E»00
1.17276*00
8.0194E-01
8.7304E»00

9.5424E-11
2.9448E-01
9.3*526-11
5.7760E-01
1.7031E-13
2.1*226-12
1.2791E-01
1.5012E-28
0.

i US1 • 1.20E*
XHE = .15

STANDING SHCCK
1.02356*03
1.3072E«01
5.63626*01

3.7270E*01
3.37166*00
1.39*56*00
1.38916*00

8.25*66-01
1.57326*00

^ HOLE FP ACT IONS

1.73816-08
5.602*E-01
1.6929E-OB
3.31786-01
l.*335E-lO
i. 95206-10
1. 07986-01

9.9955E-23
1.24116-82

0* M/SEC

REFLECTED SHOCK
1.4129E»03
1.3947E»01
6.8*966*01
*.3571E*01
A. 152*6*00
1.4*236*00
l.*789E*00
B.3591E-01
1.51646*00

6.0857E-08
6.*768E-01
5.9*75E-08
2.5089E-01
5.92*8E-10
1. 9750 E- 09
1.01*26-01
2. 20126-21
2.2322E-77

PI « 2.COS»02 N/SU-Mi
XH2 * .85

US1 = 1.306*0* M/SEC
XHE = .15

P
T
RHO
H
A
S
I
GAME
U

MOVING SHOCK STANDING SHOCK
1.43526*02
1.0642E*01
1.100*6*01
2.4768E*01
3.2374E*00
1.3539t»OJ
1.22556*00
8.0361E-01
9.5398E*00

1.323*6*03
1.39296*01
6.39126*01
*.398*6*01
4.16066*00
1.45106*00
1.486(E*00
8.3598E-01
1.6451E*OJ

R E F L E C T E D SHOCK
1.81086*03
1.5003E»01
7.59706*01
5.12826*01
4.508*6*00
1.50366*00
1.58876*00
8.5276E-01
1.61586*00

orcv, i c .

e-
h
H*

H2
H-

H2»
HE
HE*
Hfc**

2. 94166-10
3.6803E-01
2.88466-10
5.09606-01
6. 21136-13
6.31516-12
1.22406-01
1.84556-27
0.

IUUC rr\«t,| 1UD9 —

6. 15686-08
6. 54686-01
6.0227E-08
2.44*26-01
5. 70856-10
1.91J5E-09
l.OOSOE-01
2.12£76-21
2 .4776E-77

2.3713E-07
7.41C8E-01
2.33036-07
1.64506-01
2.4350E-C9
6.5406E-09
9.4419E-02
6.02356-20
5.3183E-72

PI = 2
XH2 =

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H*
H2
M-
H2*
HE
HE»
HE*»

PI • 2.
XH2 -

.006*02 N/SU-M,

.85

MOVING SHOCK
1.6739E»02
1.10(>*6*01
1.17896*01
?.859*E*01
3.38356*00
1.39706*00
1.283*6*00
8.062*6-01
1.03*26*01

7.9579E-10
*.*162E-Ol
7.8146E-10
*.*150E-01
1.92336-12
1.625*6-11
1.16886-01
1.586*6-26
3.

006*02 N/SO-H,
85

US1 - 1.406*0* M/SEC
XHE « .15

STANDING SHOCK
1.65986*03
l.*907E*01
7.00**E*01
5.12076*01
*.*92aE»00
1.50906*00
1.58976*00
8. 5179E-01
1.7*326*00

MOLE FRACTIONS

2.1870E-07
7.4181E-01
2.1501E-07
1.63756-01
2.1233E-09
5.81616-09
9.*358E-02
*. 48*76-20
1.0592E-72

REFLECTED SHOCK
2.2679E»03
1.6434E*01
8.1051E*01
5.97916*01
».9801E»00
1.5667E»00
1.7026E*00
8.86366-01
1.76016*00

1.1487E-06
8. 25356-01
1.1361E-06
8.6548E-02
1.1069E-08
2.3663E-08
8.8098E-02
2.8926E-18
1.1694E-65

US1 • 1.50E*04 M/SEC
XHE = .15

MOV INI, SHOCK STANDING SKOCK
P
T
RHO
H
A
S
z
CAME
U

5PE C I E S

E-
H
H*
Hi
M-
H2»
HE
HE*
hE»*

1.92996*02
1.1*8*6*01
1.2*856*01
3.2702E»01
3.53796*00
l.**21E»00
1.3*61E*3J
8.0972E-01
1.11376*01

1.986*E-09
5.1*21E-01
1.9537E-09

i.7*35E-01
J.3426E-12
).all8F-ll
1.1143E-01
l.!59eE-2b
2.59V7E-91

2.02506*03
1.61656*01

7.39*8E»01
5.892*E»01
*. 911'6»00
1.5675E«00
1.69*16.00
B.80S86-01
l.b83C6*00

MOLE FPiCT IONS

9.0V85E-07
3.19*16-01
8.99666-07

9.2048E-02
8. 33866-09
1.853*6-08
8.85**E-02
1.5le7E-18
l.l3*3E-66

REFLECTED SHOCK
2.7999£»03
1.91656*01
8.09116*01
6.95*26*01
5.860*6*00
1.631*6*00
1.80566*00
9.9250E-01
2.03126*00

1.2673E-05
8.9227E-01
1.26226-05
2.4625E-02
8.63*76-08
1.37366-07
8.3077.E-02
1.09166-15
6.6148E-57



TABLE I. -Continued

p • 200 N/ m

Pi = 2.005*02 N/Sg-M,
XH2 = .85

US1
XHE

1.60E»04 M / S E C
.15

P
T
RHO
H
A
S
i
GAME
U

MOVING SHOCK
2.2031E*02
1.191*6*01
1.30836*01
3.70906*01
3. 70206*00
l.*B896*00
1.41 3*6*00
0.1*19E-01
1.19276*01

StANOING ShCCK
2.*005E«03
1.816St»01
7.39316*01
6."7077E*Ol
5.5681E*00
1.02*45*00
1.78716*00
9.5485E-01
2.11306*00

REFLECTED SHOCK
3.*592E*03
2.fcOb<>t»Ol
7.186*E*01
8.18186*01
7.3*066*00
l.6953F*00
1.8*68E*00
1.11956*00
2.t524E*00

SPECIES

E-
H
h*
H2
H-
H2*
HE

MOLE FRACTIONS

4.7780E-09
5.849*6-01
4.70776-09
3.08936-01
1.38776-11
8.4143C-11
1.0613E-31
1 .024.06,- 24
*. 15666-88

5.9926E-06
8.00876-01
5.9607E-O6
3.5184E-C2
4.29366-08
7.4851E-Od
S.3933E-0?
1.5492E-16
2.9806E-59

6.40**E-0*
9.1513E-01
6.4016E-04
2.3659E-03
1.7149E-06
1.9949E-06
8.1221E-02
1.8919E-11
7.2590E-41

PI = 2.006*02 N/SQ-M,
XH2 = .85

US1
XHE

1.706*0* M / S E C
.15

P
T
RHO
H
A
S
I
GAME
U

M O V I N G SHOCK
2.*932E*02
1.2370E»01
1.357*E*01
*.17606*01
3.83096*00
1.537*6*00
l.'«8*8E*00
8.20036-01
1.2711E*01

S T A N D I N G SHCCK
2.7*«9E*03
2.2069E»01
6.7692E*Ol
7.5502E*01
6.67886*00
1.6757E»00
1.837*E*00
1.1000E«00
2.5505E*00

R E F L E C T E D SHOCK
*.16616*03
3.3*53E*01
6.68585*01
9.*816E*01
7.9141E*00
1.743UE*00
1.8627E»00
1.0052E*00
3.2352E*00

SHtcit:

6-
H
H*'
H2
H-
H2t
HE
HE*
HE**

I.UB1E-08
6.530*6-01
I.U37E-08
2.459*6-01
3.*3,84E-11
l.78*6E-10
1.01026-01
8.5*686-2*
9. 19*06-87

9.3852E-05
9.11256-01
9.3733E-05
6.92426-03
3.682SE-07
4.8679E-07
8.1635E-02
1.4651E-13
1.5533E-48

7.3605E-03
9.0*18E-01
7.3593E-03
5.49626-04
9.8227E-06
1.0954E-05
8.0530E-02
7. 9840 E- 09
2.0615E-31

PI = 2
XH2 =

P
1
RHO
M
A

.S
I
GAME
U

SPECIES

t-
H
H*

H2
H-
H2»
HE

HE*
HE**

PI = 2
XH2 =

P
T
RHO
H
A
S
i
GAME
U

SPEC IES

E-
H
H* '
H2
H-
H2»
HE
HE*
HE**

.OOE»02 N/SO-H,

.85

MOVING SHOCK
2.7998E»02
1.2»12t»01
1.3945E*01
4.6709E*01
4.07756*00
1.5870E*'30
1.5599E*00
8.2807E-01
1.34876*01

2.6866E-08
7.17846-01
2.65776-08
1.S5996-01
a.346BE-ll
3.7219E-10
1. 61626-02
6.7738E-23
2.5039E-U3

.006*02 N/SU-M,

.85

MOVING SHOCK
3. 1223E*02
1.34606*01
l.*166E*01
5.1937E*01
*.3036E*00
1.6376E*00
l.6375E*00
8.*030E-01
l.*254E»01

6.7998E-08
7.7862E-01
4. 741 5E -08
1.2978E-01
2.0743E-10
7.9062E-10
9.1604E-02
6.0522E-22
9.15916-79

US1 •= l.HOE*
XHE =• .15

STANOING ShOCK
3.0*97E*03
2.T<.95E*01
5.9967E*01
8.4143E*Ol
7.4932E*CO
1.7185E«00
1.84966*00
1.10416*00
3.14226*00

MOLE FRACTIONS

1.2325E-03
9.1501E-01
1.2322E-03
1.4266E-03
2.4022E-06
2.7316E-06
8.1097E-02
8.4737E-U
1.2435E-38

US1 ' 1.90E*
XHE = .15

STANOING SHOCK
3.36396*03
3.25926*01
5.5*606*01
9.32716*01
7.83686*00
1.7548E«00
1.86106*00
I. 01256*00
3.63806*00

MOLE FRACTIONS

6.*477E-03
9.0597E-01
6.4468E-03
5.1892E-04
7.6031E-06
8.4563E-06
8.06C1E-02
4.9952E-09
3.306*6-32

0* M/SEC

REFLECTED SHOCK
4.8441E»03
3.838'tttOl
6.67*36*01
1.0719E*02
8.2197E»00
1.73166*00
1.89086*00
9.30926-01
3.5598E*00

2.1907E-02
8.7653E-01
2.1903E-02
2.8450E-04
2.0896E-05
2.4187E-05
7.93306-02
1.2351E-07
4.3558E-27

04 M/SEC

REFLECTED SHOCK
5.*912S»03
4.19596*01
6.79015*01
1.19*96*02
8.52*15*00
1.81575*00
1.927*6*00
8.9846E-01
3.76216*00

*.03fl2E-02
8. 41166-01
*.0375E-02
1.91666-04
3.1*296-05
3.7968E-05
7.7825E-02
5.980*6-07
1.3509E-2*

75



TABLE I. -Continued

•200N/m

PI »
XH2 -

• *'» "iS'f
P' : f ,
n,--.%.
RHO'" ""
H--y •*;•!.
ft' • '-)?••
S -• ' •;'. i
-l-:- -.<••
GAME ^
U

2.006*02 N/Sit-Mt USl = 2.006*0* M/SEC
.85 XHE = .15

•a. MOVING SHOCK
, '• 3.45866*02
':,-'•'< -1. 42256*01- :
•-'•- .-.l.*174E»0>
;', :,5.7*40E»Ol-'i
-,V-V.-4.5881E*00"
>>:•?.< 1.68836*00'
>'. ^!•..l.7l54E»bO•
•»::.:."8.6269E-01•

1.500*6*01

-STANDING SHOCK
"••3.6871E*03 '

••"•' ' 3.6661E*01 '
•'•••'• 5.3455E»01'
.-'' ••'• K0300E*02' '
": N- a. 0669E»00' -'

'''•'• -I'. 788JE«00'
-•- • • t;8820E«00
-•' . ' 9^*334E— 01

3.9679E*00

REFLECTED SHOCK
6.06606*03
*. 47826*01
6.88086*01

'. 1.31836*02
' 8.82066*00

1.8*886*00
• ' l.S686E»00

8.82556-01
3.88956*00

PI »
XH2 >

f . ' < - \

T • " "
RHO. ;~,
H'.. .:.'*.

S ' ,
1 : . - .

GAME
U

2.006*02 N/Sa-Mi
.85

MOVING SHOCK.
* 4.1* 746*02,'-

•••.. 1.7738E»Ol ..*
• 1.2744E*01

';., 6.9212E*01, ..
, 5.86536*00 .
. ;_i.7849E»00,

~ 1*83476*00
"'l. 05716*00

1.63656*01

USl « 2.20E»04 M/SEC
XHE • .13

STANDING SHOCK
1 '.4»0043E*03 '•*'"
r*.2268E»Ol",

*.8685E»01.,
' „ 1.2351E»02t..
. . 8.53706*00.

.. 1.8572E»00 .-
^ :'- 1.9*596*00 ..

8.8A09E-01
*.27*5E»00

REFLECTED SHOCK
... ,. 6.4T24€»03-

4.889SE»01
6.4301E*01

. l.S626E*02
> 9.3*79E»00

"' .••-" li9193E*00--
, ",-.'2.0587E»00

8.68116-01
*.0388E»00

SPECIES MOLE FRACTIONS.

£.-••••
H ,'•-•.'
H*/ '
H2'
H* ' "
H2» •,
HE- r>
HE* :
HE**

- , - ' 2.0486E-07 ' '
. 8.3408E-01' '-

V»-VT 2.0360E-07 --
-.•:;.:• ... 7.84786-02 "•-'
•;:•'••- -l 5.7479E-10"'"'"
'.'• ',--/- 1.8304E-09'' ••":•',
'•'"-' A a.7444E-02'->:'
'V1? -.-•<•:• 9.0526E-21''-?*'

1.1061E-75

1.7321E-02"
8 .85346—01 '

•1.7319E-02
- 2.8382E-04'.
"1.4748E-05
• 1 .67S4E-05
I 7.97016-02"
- 5.66*96-08

1.1971E-28

6.0*326-02
8.0272E-01
6.0420E-02

1 1.42806-0*
4.0304E-05
5.0645E-OS
7.6195E-02.
1.7*006-06
6.60046-23

*rtV.!!

f- ',''. '
H
H* . -.
H2 . .. •
H-
H2i i
HE
HE*
HE**

• , '9.9903E-06,
9. 09896-01 ',

.,• 9.9785E-06
. tS.3329E-03. ,

lv: .-1.4097E-08
• ,.2.5834E-08. .

8.17566-02 ,
1.3940E-16
2.2487E-60

i 4.9444E-02^ .- '
.'•. 8-. 2384Er01 ;!,-.-

: r 4.9438E-02 :.> f •
... " 1.29S1E-04'.^--.

..2.6847E-05.--
3.2567E-05'- >

- .7.7084E-02 .
7.9753E-07
2.96266-2*

, 1.0152 E-01
,;.7.2392E-01

1.0150E-01
• •8«4620E—05<

4.9431E-05
6.6149E-05-,

. . 7.2855E-02
6.8969E-06
9.4541E-21

PI •
XH2

-.--.-
^•f

P -'"•
j '• ,'j'.'

RHO' '
H " - ':

A':"';"
s'V.i -•' •
GAME
U

= 2.00c*02 N/Ssi-M,
= .t)5

f -,, '• •/ , • .- a'-.. • ••'
•7. MOVfNG SHOCK."'
:, t-'"3.'8046E*02v

-•'"^t.5413E»01:':;
•""I' . 1.3812E»01
ri ;; .6;3209E»oi '•
:' ; : '-'s;o258E»oo> .'

•'..•'.• I. ,7382 6*00".' ;
:'•;:- 1.78726*03;.
•' 9.'l696E-01

1.5723E»01

USl = 2.10E*04 M/SEC
XHE =• .15

• ;•,.---;•, •-' '•• ••• -•'••

STANDING ShOCK
' * ,3:9528E»03 .
• •,3.-9831E*Ol.
' 'Si 19446*01.
' ;, l.i'323E+02i
,.'. ',6. 307*6*00

' l»8215E*00*
l»9llA6*00-

' 9.0675E-01'
*.168*E*00

• (.-- - . '•

REFLECTED SHOCK.
' ' 6.4730E»03

' '4',7108E»01
'•'.' 6.8259E»Ol'
" 1.44276*02'
' " 9.10226*00
'" i;8827E*00
. "2.01306*00.'
""'8.73676-01

3.98336*00

^Ktl

E- ;,J

H*. :'
hi'.;'.
H-,
HZ*
HE ' "
HE'*'
HE**

..It.d. .. —

/'i;;*"'9.2409e-b'7 ;
.:;;,.\ "^a.8095E-.oi ̂
- ^ ' • ^ " ' -V^.2088c— C7 '
"''. t , ' j - 51216-02'

.' '' ' ,2.10296-09
i . .'" !5.3181Eir:09

,','" 'a. 39296-02
' " ' ''3.82*56-19'

2.3222E-69

- nui-c rK«i,iiun

..!'' 3.23586-02

. .,.' 8.5658E-01
'• ".-'; 3.235*6-02

'!'. 86836-0*
'' 2. 17676-05

' , 2.56206-05
'. . "7.8*7*6-02

"2.72656-07
3.49956-26

a. —»-—— — — — —

' ' . ' 8.U60E-02
; *.; , 7. 62 976-01 ,
., - 8.11*26-02

' 1.1016E-0*
' ' . *.680*E-05.
. . ' 6.09056-05

. 7.4511E-02.
3. 8442 E- 06"
1.1692E-21

PI =
XH2 -

: •

P ' ' .:

T ' ;'.
RHO" . .
M ' -,

* ••: ,- ••S . .. !
i . . .
GAME
U

2.006*02 N/SO-Mi
.85

.MOVING SHOCK ;
*'. 4807 6*02

; :,,2.1576E»Ol' ..
".'1.12396*01- •

:'(_, .7. 54236*01, j
; - ,"6.74056*00; -;
j/i 1.82526*00.'
'•'. ~.l.8477E*00 •

1. 1397E»00
1.69146*01

USl » 2.306*04
XHE - .15

M/SEC

STANDING SHOCK- REFLECTED SHOCK
:v 3.8605E»03- ,.
-. - 4..4111E«01 --'
.. '4.41256*01 :

. ..1.3365E»02.

. 8.7458E»00'. ,
, . 1.89*86*00.

,j- 1.98356*00 . - > _ . .
8. 7425E-01
*. 30*66*00

•: 6.1248E»03
•• ' 5.02146*01-
" 5.796*6*01''
• 1.67586*02 •
. 9.55666*00

1.95806*00
2.10*36*00
8.6432E-01
*. 06206*00

SPECIES ; MOLE' FRACTIONS

E-' .' .:.-,
H . - . .. ••
H* - . -'. ;

H2:-,
H-
H2»
nE . ..
HE*
HE**

1.7241E-0* : -.
-9.1708Er01 . •: '.
1 . 7236E— 04 --H ''
1.39156-03 ' ' - . - • • • ;

. 1.2121E-07-. >.
. 1.6441E-U7- .. *
3.H80E-02 / ' • • .
1.71166-13
6.2573E-49

6'.7414E-02 . •'
.7. 89396-01

.6.74056-02-
9i4102E-05 •-

. 2.9519E-"05v
3.67366-05
7.5624E-02 '
1.6952E-06
4.2651E-23

- 1.209TE-01'
6. 8662 E-01

' 1.209*6-01
- 6.4473E-05

: •' *. 86506-05
,. 6.6496E— 05

'• -7.1272E-02
1.06616-05
4.28366-20

76



TABLE I. -Continued

• 200 N/ irf

PI - 2
XH2 «

. P
T. ••< .
RHU' v
H-- '
A • •- "
S '
I - ••• '
GAME
u •

SPECIES

E-' •> -
H
M»"
H2: :.- '
H- " .
H2»
HE-
HE*-
HE** -

PI » 2
XH2 -

P
T
RHO
H .-
A '•• .
S
i
CANE .
U -. , ••

SPECIES

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

.006*02 N/SU-M,

.85

MOVING SHOCK
4.82496*02

; 2.5753E*01>
• 1.01166*01
' 8.1882E*01 '
' ;2115E»00

• .8591 E»00 '
i8521E*00'
i0904E*00

• .74»7E»01

.

1.4955E-03 '
9.1566E-01
1.4954E-03 '
3.6078E-04
5.8374E-07
6.8358E-07-
8.0989E-02
3.6145E-U
1.5317E-40

.OOE*02 N/Stf-M,

.85

MOVING SHOCK
5.1976E»02
2.9416E*Ol •:
9.4946E*00
d. 86*86*01
7.3949E*00 '
l.U889E*00
1.86106*00
9.989*6-01
1.80566*01

-___

- 6. 0*186-03
9.0716E-01 .

. 6.04166-03

. 1.51846-0*
1.56836-06
1.7527E-C6

'-• . 8.060*6-02
1.1**7E-09
-3.9853E-35

US 1 » 2.*OE»0* M/SEC
XHE » .15

STANDING SI-OCK
3.78296*03
*. 57356*01 •
*. 08706*01
l.**12E*02
8.9581E*00

• • 1.93096*00 -
• 2.02396*00

8.6698E-01
*. 3291E»00

MOLE FRICTIONS

8.6016E-C2
7.5372E-01

' -8.60C*E-02
7.1*9*E-05
3.1*326-05
*. 00606-05
7.*113E-02
3.1272E-06
3.7341E-22

REFLECTED SHOCK
5.8985E»03
5.1*62E»01
5.3270E«01
1.7925E*02
9.7695E*00
1.9953E*00
2.1516E*00
8.6195E-01
*. 08606*00

.-

1.4131E-01
6.*954E-01
l.*027E-Ol
5.0248E-05
*. 76226-05
6.6*2*6-05
6.96986-02
1.5712E-05
1.6*386-19

US1 - 2.506*0* M/SEC
XHE • .15

STANDING SHOCK
3.86*86*03
*. 73*26*01
3.9*866*01
1.55*86*02
9.18866*00
I. 96*36.00
2.0675E»00
8.6261E-01
*. 35066*00

MOLE FRACTIONS

1.052SE-01
7.16756-01
1.05266-01
5. 68186-05
3.3532E-05
4.37S6E-05
7.2547E-02
5i*055E-06
2.6882E-21

REFLECTED SHOCK
5.9339E*03
5.28*5E»01
5i0977E»01
1.92036*02

' 1.0010E»01
2.0307E*00
2.20276*00

• 8.6081E-01
*. 12726*00

1.602*6-01
6.11316-01
1.6020E-01
*.0238E-05
*.7*17E-05'
6.7659E-05
6.807*6-02
2.31*36-05
6.6097E-19

PI .- 2.
XH2 - .

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

SPEC IE S

Er .
' H •
H*
H2 ' "
H- ' ' '
H2*
HE'' '"
HE*
HE**

006*02 N/SQ-M,
85

MOVING SHOCK
5.602b6»02
3.23176*01
9.23636*00
9.57406*01
7.52716*00
1.91636*00
1.87706*00
9.3403E-01
1.87176*01

1.4473E-C2
8.9105E-01
1.4472E-02 '
8.79196-05
2.8773E-06 ,
3.198?E-06
7.9915E-02 .

- 1.01186-08
1.02666-31

US1 • 2.60E»0* M/SEC
XHE - .15

STANDING SHOCK
4.08436*03
4.9021E*01
3.9377E»Cl
1.67776*02
9.44526*00 •
1.99696*00
2.11596*00
8.6009E-01
4.39876*00

MOLE FRACTIONS

1.25766-01
6.7T49E-01

• 1.25J36-01
4.6264E-05
3.5869E-05
4.8101E-05 ..

. 7.08836-02
9.08*36-06
1.78526-20

REFLECTED SHOCK
6.19756*03
5.43636*01
5.0*716*01
2.06096*02

• 1.028O£»01
2.06486*00
2.25806*00
8.60686-01
4.1876E»00

1.8078E-01
5.7192E-01
1.80726-01
3.28246-05

. 4.78146-05
6.99886-05

. 6.639TE-02
3.42326-05
2. 76006-18

PI = 2.006*02 N/SU-M.
XH2 ' .85

US1 - 2.706*04 M/SEC
XHE ' .15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P
T
RHO
H
A
S .
i
GAME
U

SPECIES

F- ' ' '
H "• ' .
H*' ' '
H21

H-
H2*
HE ' '
HE* -
HE»» '

6.03696*02
3.46236*01
9.18216*00
1.03156*02
7.68266*00
1.9424E*00
l.«989E*00
8.9772E-01
1.9*236*01

—

2.5811E-02
8.6931E-01
2.5811E-02
6. 054 OE -05
». 27626-06
4.7970E-06 •
7.899*6-02
4.3905E-08.
2.1419E-29

4.4049E«03
5.07076*01
4.00856*01
1.80946*02
9.715*6*00 .
2.028*6*00
2.16716*00
8.58946-01

. 4.45236*00

MOLE FRACTIONS -

1.46*26-01
• .37846-01

.46396-01

.84356-05

.8160E-05

.25796-05

.92026-02

.4651E-05 .
1.0449E-19

6.61766*03
5.60276*01
5.09806*01
2.21296*02
1.05746*01.
2.09856*00
2.31696*00

.8.61326-01
4.26266*00

_

2.01616-01
$.31976-01
2.0153E-01
2.69906-05
4.8275E-05
T.2634E-OS
6.46926-02
S. 04186-05
1.14186-17

77



TA'BLEii'-Coritinued

200 HI m2

PI = 2.00e»:02''N!/Sg-'Mi'" USl"'i 2. 806*04 " M/S6C' .
XH2 «

• * ,

P ' • '
T
RHO-'"-' "•
H ' " '
A
S
I
GAME'-' '.
U l

SPECIES

E- • ' '"*'

H ' :'
H* •
H2
H-
H2»
HE '
HE* ' -'' '
HE»*:

PI = 2
XH2 =

p
T ' '
RHO '
H >> •'
A • •
S
i '
GAME
U

SPEC IE S

t-
H
M*
H2
H-
H2*
HE
HE*
HE**

.85

MO/ING~SHOCK -.
' 6.4962E»02 "-
'' 3.65366*01

9i2363E*00 i :
'• '•!.' 13886*02 :
' 7i85*8E*00
' i:9680E»00 '

1.9250E»00 ' •
'8.7724E-01 J
12.0157E*01

• --^_. — ;-.;

• 3.9026E-02"
S.4397E-01

' 3.9025E-02
• 'W5766E-05

•' '5.6506E-06 '
' 6:'4273E-06 '

' -7.79216-02-
1.2824E-07

* 1-.0505E-27

.OOE*02" N/Sa-M:i

.85

: MOVING ''SHOCK-' -'
" • f c .9779E»02 "
'•'3:81886*01
" 9'. 3<.96E*00

1.1840E>02
' U.0349E»00 '

li9932E»00
1;954?E»00

: -S.6503E-01
2. 0908 E* 01

'; 5.3435E-02 "
.J.1633E-01
5 . 343 4E-02
3.648dE-C5
0.9526E-06
4.0328E-06
7.67525-J2
i.9577E-07
2.2296E-26 '

XHE •= .15

STANDING SHOCK.
'"'-'• 4. 79376*03 '•.
';': 5:2378E«01
' ."-.4. 12176*01 '
; : 1.94856*02 -

"• ' 9:9937E»00
. '2.05926*00 ..

'"'' 2.2204E*00
"' 8i'5874E-01

'4.5222E*00

'MOLE FRACTIONS

•'• --l.'6692E-01
'• * 5.9851E-01
! 1.6689E-01 :
'•'. '-3.2287E-05,

"'" :;*'.-di6iE-05- •;
"•"'• ;5.6868E-05
' ' 6-.7531E-02 '

"-'; ' 2V2727E-05
' • ' • ' '5.3041E-19

REFLECTED SHOCK
I.',' ':• 7.14486*03

5.77416*01
- 5.2017E»01
' 2.37456*02

:, 1.08856*01
. 2:13216*00

2.37886*00.
' '8.62596-01

4.3483E*00

.: . ̂ .. •-:••.

2.2240E-01
' - '.4.92096-01

. 2.2230 E-01
- '. 2.2196E-05

,4.84286-05
" . " 7.4990E-05

6.29836-02
7.35316-05.
4.59716-17

>1'"U'S1.=: 2.90E*0«. M/SEC' ".' '
XHE

: '= .15

VI'AND'INC', SHOCK
1 ' ." iC 2 3 5 3 E * 0 3
'' ; . 5i 4075E*C1
.-' 4.2509E*01
' ' ,2:6941E*02
•"• 'l:0287E»01

" 2v0910E»00
." 2.2775F*00
.' '8*. 5921 6-01

' 4.6027E«00

" MOLE FRflC I IGNS

" ' 1.8780E-01 '
•' .5.58«.6E-C1

.1.8775E-01
i.7037E-C5

' ""i.i^SSE-OS
6.0728E-05

; 6.5827E-02
3 . ^52*E-05

' 2.5354E-18

REFLECTED SHOCK
:. 7.7525E*03

5.«06E*01 .
. . ,5.33206*01

2^ 54456*02
. 'V!l.l2llE*01
.".. .2.1658E»00

2.44346*00- i
d. 644 1E-01
4.4427E.OO

4.'5270E-Cl
2.4281E-01
1.81686-05
4.807IE-05
7.6680E-05

• 6.1284E-02
1.06C7E-04
1.7765E-16

PI =•
XH2 "

P •
T
RHO '
H
A ' ;.
S
I . '.
GAME .
U

2.00E»02 N/SO-M,
.85

.HOVING SHOCK
7.*80*E»02
3.96616*01 .
9.4960E*00 '

' '1.2721E»02
'.8:2184E*00 • .
: .2.oia«.e»oo
- 1.98626*00
• :a.574ie-oi

2.16686*01

US1 • 3.00E*0*
XHE - .19

H/SEC ' . '

STANDING SHOCK REFLECTED SHOCK
--i 5.7219E«03

'•5.S755t»01
4.3931E*01
2.24606*02

•'U0585E»01
• 2;1224E»00
•-2.3361E*00

-8.60246-01
4.68836*00

8.4265E»03
6.1319E»01
5.4745E»01
2.72256*02
1.15506*01
2.1998E»00

' 2.51026*00
• 8.6674E-01

4. $4496*00

jrcw it

E- ''.'.-.
H . :
H*
H2 , ^
H- '-,.-•
H2» ;.
HE ...
HE*
HE»»

t •' ^ '

. .... 6.8612E-02
.. .-7.8721E-01 :

. .! 6.86096-02
... 3.00506-05
. .8.16106-06 .
• -. 9.58236-06
. -..7.55216-02 '

, • 5.85796-07).
2.7169E-25

JkC rRnfeitund —

'2.08166-01-
5.19426-01

• 2.08086-01 •
2.26736-05

. 4-.27236-05 .
6.39886-05
6.41606-02
.5.09326-05
1.06366-17

2.63106-01
4.14086-01
2. 62 92 E-01

1.47436-05
4.71126-05

' 7.74746-05
' 5.9604E-02

1.51526-04
6.61006-16

PI
XH2

2.00E*02 N/SU-M,-
.85

US1'« 3.206*04 M/SEC
XH6 - .15

p
T • ,
RHO :•
H •-.. •
A •_ :•

S
1
CAME, .
U

.-MOViING SHOCK
%. 8i 5452£»02
.,4i2253F»Ol
; 9.8362E»OD
i l'.4472E»02

. ;..8:5900E*00
2.0690E»00

• •• 2.0560E*00
6.4936E-01
2.3239E*01

''STANDING-SVOCK REFLECTED SHOCK
: '6.81226*03 . '

. 5.91346*01
f 4.68516*01

' - : 2.56766*02
1.12066*01

1 ' '2. 18586*00
• .2.45886*00

: • • - 8.6367E-01
4.877S6»00

9.94876*03
- 6.5122E*01 '
' 5.76536*01

' 3.10156*02
• 1.22746*01

2.26866*00
2.64986*00
8. -73046 -01
4.77306*00

3rd 1C

E-
H
H*

h2
H-
H2»
HE
HE*
HE**

1.0025E-01
7.2650E-01
1.0025E-01

' 2.1526E-05
1.0255E-05
1.2*3<E-35
7.295*5-02
1.7296E-36
1.4586E-23

nui.c r(*«\.i luna — — —

• 2.4769E-01
4.43626-01
2.4756E-01
1.57COE-05
4.3035E-05
6.8219E-05
6.090CE-02
1.0476E-04
1.5440E-16

'3.01936-01
3.3974E-01
3.01596-01

• 9.33466-06
4.32966-05
7.5861E-05
5.63C4E-02
3.03606-04
8.42396-15
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TABLE I. -Continued

•200N/nT

PI - 2
XH2 =

P
T .
RHO
H
A
S
I
GAME
U

SPECIES

6-
H
H*
H2
M-
H2»
HE
ME*
HE**

PI = 2
XH2 -

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H*
H2
H-
H2»
HE '
HE*
HE**

.OOE*02 N/SJ-Mi

.85, . . ;,

MOVING SHOCK
9.6800E*02
4.4547E*Or
1.0189E*01
1.63355*02
8.96596*00
2.t203E*0»

. 2.13266*00
8.4617E-01
2.474BE*01

' : :

1.1Z50E-01
6.64526-01

. 1.3255E-01
1.5992E-05
1.1875E-05
1.4873E-05
7.0332E-02
4.0478E-I)*
3.37U6E-Z2

.OOE*02 N/SU-M.

.85

MOVING SHOCK
1.08926*03
4.66616*01
1.05396*01
1.83136*02
9.3473E*00
2.17236*00
2.21486*00

. 8.4543E-01
2.6302E*01

1.64746-01
6.02766-01 '
1.64736-01
1.20S6E-05
1.3013E-05
1.68206-05 '
6.7718E-02 '
8.23386-06
4.6B50E-21

US1 » 3.40E*04.M/SEC
. XHE « .15

STANUING SHOCK
8.02416*03
6.2569E«01
4.95686*01
2.90996*02
1.18596*01
2.2498E«00
2.58,726*00
S.6875E-01
5.09316*00

MOLE FRACTIONS

2.85C3E-6i
.' 3.7207E-01 "

2.84806-01
. 1.0503E-05

4.09846-05
6.68216-05
5.77736-02 •
2.04C66-04

.1-.8010E-15

. ,

REFLECTED SHOCK
1.1660E»04
6.92256*01

' 6.02616*01
3.5088E»OJ '
1.30636*01
2.33826*00
2.79526*00' .
8.81876-01
5.0357E*00

,-:~ ;
3.3822E-01

: ' 2.70426-01
3.3759E-01
5.4926E-06
3.71616-05
6.96346^05
5.30616-02
6.02906-04
1.00716-13

US1 = 3.tOE»04 M/SEC
XHE - .15 .

STANDING SHOCK
9.36236*03 .
6.61756*01

' 5.19976*01
3.27486*02
1.25576*01
2.3146E*00
2.72096*00
8.7S74E-01
5.33716*00

• MOL6.- FRACT IONS

3.20156-01
3.0469E-01
3.19736-01
6.6573E-06
3.6832E-05
6.56666-05
5.4741E-02
3.88446-04
1.88076-14

REFLECTED SHOCK
1.35786*04
7.38606*01-
6.24176*01
3.94886*02"
1.39476*01
2.40906*00
2.94546*00
8.94166-01
5.34706*00

3.71956-01
2.06336-01
3.70706-01

• '2.89126-06
2.93086-05
5.90906-05
4.97026-02

•1.22606-03
1.26606-12

PI • 2.
XH2 • .

''. •

~r
T -
RHO '.
h

'A
S
I
GAM6
U

SPEC 16 S,

E- ;
H
H* -
h2
H-
H2*
H6
HE*
H6»».

PI • 2.
XH2 ' .

P
T
RHO
H
A
S
i
GAME
U ,

SPECIES

6-'
H-
H*
H2 ' I •'
H-
H2*
HE
H6*
H6»» ' '

00e*02 N/S4I-M,
85

MOVING SHOCK
1.21726*03
4.8677E»01
1.0860E*01
2.04036*02
9. 7385E*00 .
2.22556*00
2. 3026 E* 00
8.46156-01
2.78496*01

1.96586-01
5.41676-01-
1.96566-01
9.07826-06
1. 36586-05 '
1.82176-05
6.51296-02
1.53476-05.
4.71046-20

005*02 N/Sa-H,
85 '

MOVING SHOCK'
1.35216*03
5.06296*01
1.11526*01
2.26076*02
1.01396*01
2.2796E»00
2.39486*00'
8.47896-01
2.93926*01

i_

•2.27536-01
4.82296-01
2.27506-01
6.78836-06
1.3830E-OS
1.90326-OS
6.26086-02
2.68906-05
3. 74806-19

US1 - 3.806*04 M/SEC
XH6 « .15

STANDING SHOCK
1.07896*04
7.0035E»01
5.39156*01
3.65956*02
1.3309E*01
2.37986*00
2.85746*00

• 8.85076-01
.. 5.61576*00 •

L HOL6, FRACTIONS

• 3.52626-01 .
' 2.42536-01.-

3.51866-01 '
' 3.92196-06 '

' 3.10056-05
5.88566-05
5.17606-02

.7.35526-04
. i ,1.86336-13

REFLECTED SHOCK
1.56656*04
7.92766*01
6.38316*01
4.42306*02
1.49496*01
2.48006*00
3.09576*00

'9.10556-01
5.70876*00

4. 02 446-01
1.49226-01
3.99826-01
1. 30606-06
2.07716-05
4.5375E-05
4.58586-02
2.59656-03
I. 79426-11

USl » 4.C06*04 M/SEC '
XHE " .15

STANDING SHOCK
1.22966*04
7.43096*01
5.5256£*01

. 4.06396*02
1.41316*01
2.44506*00
2.99466*00
8.97396-01
5.9384E»00

MOLE FRACTIONS

3.82286-01
' 1.86716-01

3.80846-01
' 2.09276-06

2. 41866-05
4.90SOE-05
4. 86 746-02
•1.41546-03
1.89456-12

R6FLECTED SHOCK
1.79366*04
8.59076*01
6.44246*01
4.92736*02
1.60906*01
2.55106*00
3.2408£»00
9.299OE-O1 .
6.14936*00

--

4.29196-01
1.01066-01
4.23436-01
4.8197E-07
1.29116-05
3.0759E-05
4.05406-02
5.7441E-03

•3.08096-10
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TABLE I. -Continued

• 200 N/m

PI • z
_XH2 -

p
T
RHO
H
A
S
I
GAME
U

SPEC I E s

e-
H
H*
H2
H-
H2*
ME
HE*
H6*»

PI « 2,
XH2 • ,

.OOE*02 N/SQ-M,

.85

MOVING SHOCK
l.4939E»03
5.25616*01
1.14086*01
2.4923E*02
t. 05536*01
2.33456*00
2.49146*00
8.50*86-01
3.09306*01

2. 57476-01
4.24876-01
2.5742E-01
5.0001E-06
1. 3556E-05
1.9254E-05

. 6.0162E-02 '
4.52626-05
2.5478E-18

. OQE*C2 N/SO-H,

.US

USl * 4.20E*
XHE = .15

STANDING SHOCK
1.3858E«04
T.9204E*01
5.5916E*01
4.*873E*02
1.5042E*01
2.5096E»00

' 3.1291E*00
9.1297E-01
6.3165£»00

MOLE FR ACT IONS

*. 08816-01
1.3722E-01
*.0596E-01
9.80766-07
1.72196-05
3.-7559E-05

' 4.5131E-02
2.80636-03
2.1011E-11

0* M/SEC

REFLECTED SHOCK
2.03836*0*
9.4085E*Ol
6.42*46*01
5.47256*02
1.7357E»01
2.62076*00
3.37226*00
9.4951E-01
6.67396*00

4.5142E-01
6.4907E-02
4.39166-01
1.45736-07
7.09886-06
1.83856-05
3.22356-02
1.2246E-02
5.7957E-09

USl = «.<tOE*04 M/SEC
XHE " .15

MOVING SHOCK STANDING SHOCK
P
T
RHO
H
A .
S .
z
6A1E
U

SPECIES

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

1.6424E*03
.5.4506E*01
1.1626E*01
2.7351E*02
l.09B3E*Ol
2.39036*00
2.59186*00 '
3.53I89E-01
3.24olE»01

2.8624E-01
3.6969E-01
2.8616E-01
3.6025E-06
1.2677E-05
1.B889E-05
5.7800E-J2
f.4313£-a5
1.563*E-17

1.54«9E*0«
8.4955E*01
5.5856E*01
4.9286E*02
1.60*06*01
2.5730E«00
3.25566*00
9.3025E-01
6.76286*00

MOLE FRACTIONS

*.3178E-01
9.6027E-02
«.2608E-01
3.9«2<iE-07
1.1067E-05
2.603SE-05
•..03SOE-02
5.684*E-03
2.6016E-10

REFLECTED SHOCK
2.3l)15E»C*
1.04406*02
6.32156*01
6.06256*02
l.8909£»01
2.68966*00
3.4873E*00
9.8201E-01
7.3211E*00

4.6952E-01
4.01596-02
4.47306-01
3.6079E-08
3.5294E-06
9.7130E-06
2.0B01E-02
2.2212E-02
1.0578E-07

PI •= 2
XH2 -

P
T
RHO
H
A
S
Z
GAME
U

SPEC IE S

E-
H
H*
H2
H- .
H2»
HE
HE*
HE**

PI » 2.
XH2 = .

.006*02 N/SQ-M,

.85

MOVING SHOCK
1.7975E*03
5.65206*01
1.17926*01
2.98916*02
1.14386*01
2.4475E*00
2.69706*00
8.5825E-01
3.39846*01

3.1406E-01
3.1635E-01
3.1393E-01
2.5060E-06
1.1821E-05
1.7933E-05
5.5497E-02
1.21146-04
9.1993E-17

OOE*02 N/SO-M,
85

USl - 4.606*04 M/SEC
XHE * .15

STANDING SHOCK
1.70396*04
9.17326*01
5.5128E*01
5.38746*02
1.71066*01
2.63486*00
3.36936*00
9.4680E-01
7.26896*00

HOLE FRACTIONS

4.50S5E-01
6.46856-02
4.39836-01
1. 37336-07
6.48726-06
1.6419E-OS
3.34UE-02
1.1108E-02
3.32926-09

REFLECTED SHOCK
2.58366*04
1.1852E»02
6.0901E*01
6.70826*02
2.11206*01
2.75696*00
3.57936*00
1.05146*00
8.15236*00

4.8315E-01
2.36266-02
4.51316-01
6.62346-09
1.59106-06
4.34816-06
1. 00766-02
3.1829E-02
1.98786-06

USl » 4.80E»04 M/SEC
XHE - .15

MOVING SHOCK STANDING SHOCK
P
T
RHO
H
A
S
Z
CAM6
U

SPEC IE S

E-
H
H*
H2
H-
H2»
HE
HE*
HE»»

l.9590E*03
5.85966*01
l'. 1927E*01
3'.2542E*02
1.19106*01
2.50416*00
2.8031E*OC
8.6366E-01
3.5*95E*01

3.4003E-01
2.66606-01
3.3983E-01
1.68366-06
1.05066-05
1.65026-05
5.3317E-02
1.95876-04
5.1555E-16

1.86126*04
9.9628E»01
5.38786*01
i. 86146*02
1.82946*01
2.69406*00
3.46746*00
9.68826-01
7.86276*00

*WLE FR ACT IONS

4.6648E-01
4.28S9E-02
4.47356-01
4.3089E-08
3.5855E-06
9.62876-06
2.41446-02
1.91166-02
3.8381E-08

REFLECTED SHOCK
2.8967E*04
1.3917E*O2
5.72326*01
7.43556*02
2.38736*01
2.82166*00
3.6367E*00
1.12616*00
9.3180E»00

4.9130E-01
1.3248E-02
4.54206-01
8.4869E-10
7.1591E-07
1.6U7E-06
4.1832E-03
3.70206-02
4.21566-05
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TABLE I. - Continued

p • 200 W m

PI - 2
XH2 =

P
T ;
RHO
H
A
S
i
GAME
U

SPEC IE S

E-
h .
H*
HZ , '
M- • . .
H2* r

HE
HE*
HE**

PI = 2
XH2 .=

p ;.
T .
RHO !
H
A
S ' ; '
I '
GAME
U

SPEC I E S

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

.OOE*02 N/SQ-M

.B5

MOVING SHOCK
2.1270E*03
6.081*E*01
1.201*6*01
3.5306E*02
1.2*156*01
2.5612E*00
2.9113E»00
8.7051E-01
3.6999E*01

3.6456E-01
. 2.1965E-01

3.6424E-01
1.080SE-06
d.9705E-06
1.462~4E-05
5.1203E-02
3.2049E-04
2.9439E-15

.OOE*02 N/SO-M

.85

MOVING SHOCK
;. 2.30086*03
'6.3266E*01
1.20366*01
3.8180E*02 .
l.2966E*01
2.6190E»00
3.0217E*00
B. 79*56-01
3. «48*E*01

' 3.8777E-01
1.7535E-01
3.8722E-01
6.*1*8E-07
T.275*E-06

' 1.2354E-05
4.9101E-02
3.403UE-04
1.8205E-14

i US1 - 5.00E»0* H/SEC
: XHE = .15

STANDING SHOCK
•. 2.011QE*04
~-1.0912E*02

. ; 5.1930E*Ol
.6. 3*S«E*02
l.S789E»01

.2.7506E»00
3.5487E*00
1.0113E»00
8. 5807E»00

• HOLE FRACT IONS

*.786SE-01
2.80286-02
*.5101E-01
1.191AE-08
1.8833E-06
5.2186E-06
l.*59«E-02
2.767*E-02
3.9513E-07

REFLECTED SHOCK
3.2293E»(H
1.6*5*E«02
5.3550E*01
8.2284E»02
2.6129E*01
2.8B01E+00
3.6651E»00
1.1321E*00
1.06T3E*01.

*.952*E-01
7.9956E-03
4.S584E-01
1.19866-10
•4.0766E-07
6.2300E-07
2.13476-03
3.81886-02
6.0427E-04

, US1 = 5.20E*0« M/SEC
XHE = .15

STANDING SHOCK
2.1434E+04

' l.2109E«02
4.9054E*01
6.8459E«02
2.1670E«01
2.8040E>00
3.6083E«00
1.0747E«00
9.«(>8le»00

~ MOLE FR ACT IONS

4.8729E-01
1.7888E-02
*.532*E-01
2.7592E-09
9.5006E-07
2.5572E-06
7.5268E-03
3.4040E-02
3.9065E-06

REFLECTED SHOCK
3.55306*0*
1.890*E*02

. 5.09566*01
S.0358E»02
2.7329E»01
2.931*6*00
3.688*E*00
1.07116*00
1.1909E»01

*. 98*36-01
5.5847E-03
4.5532E-01
2.7973E-11
2.9111E-07
3.0759E-07
1.32756-03
3.5575E-02
3.76586-03

PI = 2.
XH2 =• .

P .
T
RHO
H
A
S
i
bAME
U

SPECIES

E-
H
H* .
H2
H-
H2»
HE
HE*
HE**

PI « 2.
XH2 = .

P
T
RH3
H
A ...
S
I
GAME
U

SPEC 1ES

£-
H.
H*
H2
H-
H2*
HE
HE*
HE**

OOE*02 N/Sg-H,
85

MOVING SHOCK
2.*805E*03 •
6.6022E*01
1.20016*01
*. 116*6*02 .
1.3571E*Ol
2.6761E*00 .
3.1306E*00
8.9112E-01
3.9955E»01

*.0907E-01
1.3*89E-01
4.08116-01
3.4831E-07
5.5577E-06
9.8732E-06
*.6968E-02
9.4675E-0*
1.2*986-13

OOE*02 N/Su-M,
85

MOVING SHOCK
2.66536*03 -
6.92596*01
1.18896*01
*.*2566*02
1.425*E*01
2.73306*00
3.23686*00
9.063*E-01
*. 1*006*01

*. 28*56-01
9.850*6-02
*. 26696-01
1.6628E-07
3.9135E-06
7.3209E-06
*.*579E-02
1.7631E-03
1.0337E-12

US1 * 5.*OE*0* M/SEC
•XHE • . ..15.

STANDING SHOCK
2.2602E*0«

. l."3565E«02 ,
*.5722E*01 .

- 7.3515E*02
2.35906*01 .
2.85286*00
3.6**16»00
1.12586*00
1.0*806*01

MOLE FRACT IONS

*.9233E-01.
1.15266-02 .
*.'5*S8E-01

,' 5.9015E-10
5.0783E-07
1.1947E-06
3.85236-03
3.7276E-02
3.**13E-05

.

REFLECTED SHOCK
3.8500E*0*
2.09256*02
*.9*6TE»Ol
9.8178E*02
2.8252E*C1
2.97606*00
3.71956*00
1.02566*00
1.28086*01

5.0263E-01
*.*300E-03
*. 52626-01
1.076*6-11
2.3878E-07
1.9384E-07
6.55326-0*
2.893AE-02
1.05386-02

US1 = 5.606*0* M/SEC
XHE - .15

STANDING SHOCK
2.3513E«0*
l.520*E*02
*.2202E«01
7. 6602E«02
2.5212E*01
2.89866*00
3.66**E«00
1.1*09E*00
1.16*9E«01

MOLE FRACT IONS

». 95156-01
7. 72496-03
*. 56196-01
1.33t5E-10
3.061*6-07
5.6974E-07
2.2183E-03
3.8*766-02
2. *0 186-0*

REFLECTED SHOCK
*.1129E*0*
2.26766*02
*.8317E»01
1.05866*03
2.9*82E*Ol
3.01606*00
3.75396*00
1.02116*00
1.3*896*01

• S.0717E-01
3.7292E-03
».«91*E-01
5.3102E-12
2.06126-07
1.3761E-07
5.2197E-0*
2.08376-02
1.8600E-02
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TABLE I. -Continued

pj-200-N/r/

PI = 2.
XH2 =• .

P
T
RHO
H
A
S
I
GAME
U

SPECIES

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

006*02 N/SO-M, US1 • 5.80E*0* M/SEC
US

MOVING SHOCK
2.8549E*03
7.3124E»Ol
1.1706E*01
4.7456E*02
1.5011E*01
2.78836*00
3.3352E»00
9.2391E-01
4.28166*01

4.4532E-01
6.7860E-02
4.4184E-01
6.841 BE-08
2.5092E-06
4.9778E-06
4.1490E-02
3.4844E-03
1.0468E-11

XHE =• .15

STANDING SHOCK
2.42666*04
1.6867E.02
3.91096*01
8.3779E*02
2.63246*01
2.9*08£»00
3.6785E«00
1.1168E»00
1.2808E»01

"• MOLE FRACT IONS

4.97C8E-01
5.5465E-03
4.56606-01

. 3.7210E-11
2.0984E-07
3.0006E-07
1.4574E-03
3.8155E-02
1.1649E-03

REFLECTED SHOCK
».3576E»0«
2.4602E»02
*.6759E*01
1.13926*03
3.12*3E»01
3.0571E»00
3.7880E»00
1.0*74€»00
l.*25TE»01

5.11626-01
3.1219E-03
4.4366E-01
2.61366-12
1.7385E-07
9.7136E-08
2.6791E-04
1.2709E-02
2.6622E-02

PI = 2.00E»02 N/SU-M,
XH2 = .85

US1 - t.OOE»04 M/SEC
XHE = .15

P
T
RHO
H
A
S
Z
GAME
U

SPEC IPS

E-
H
H*
M2
H-
H2»
HE
HE*
HE**

MOVING SHOCK
3.0487E»03
7.7794E»01
1.14476*01
5.0761E»02
1.56126*01
2.8425E*00
3.42346*00
9.3B7UE-01
4.41996*01

4.5960E-01
4.4090E-02
4.5249E-01
2.4012E-UB
1.4563E-06
3.0i)31E-06
3.6709E-02
7.107aE-03
1.2718E-10

STANDING SHOCK REFLECTED SHOCK
2.49456*04
1.84466*02
3.66026*01
8.91296*02
2.69646*01
2.98086*00
3.6947E*00
1.06686*00
1.3801E*Ol

• HOLE FR ACT IONS ~~~

4.9928E-^01
4.2533E-03
4.55B66-01
1.3148E-11
1.5795E-C7
1.77t8E-07
1.0187E-03
3.5742E-02
3.83C4E-C3

4.58206*04
2.68296*02
4.47786*01
1.2248E*03
3.3430E»01
3.0970E*00
3.81406*00
1.09226*00
1.51806*01

5.1494E-01
2.5696E-03
4.43166-01
1.2336E-12
1.4077E-07
6.6958E-08
I. 1485 E- 04
6.6447E-03
3.2569E-02

P.I • Z
XH2 -

P
T
RHO
H
A
S
Z
GAH6
U

SPEC IE S

E-
H
H*
H2
H-
H2«
HE
HE*
HE**

PI « 2.
XH2 = .

P
T
RHJ
H
A
S
Z
GAME
U .

SPEC IE S

E-
h
H*
H2
H-
H2*
HE
HE*
hE»»

.OOE*02 N/SO-M,

.85

MOVING SHOCK
3.2469E*03
8.3245E*Ol
1.1U3E»01
5.4172E»02
1.6627E*01
2.8957E*00
3.50036*00
9.4882E-01
*.5555E»01

4.7I47E-01
2.7793E-02
*. 57886-01
7.6CK5E-09
7.9073E-07
1.7883E-06
2.9263E-02
1.3591E-02
1.54876-09

.006*02 N/SO-M,
,85

MOVING SHOCK
3.44996*03
8.93266*01
1.08326*01
5.76896*02
l.7553E*Ol
2.9459E.OO
3.56566*00
9.6739E-01
4.6891E»01

4.8115E-01
1.7648E-02
4.5913E-01
2.3551E-09
4.2167E-07
1. 01506-06
2.0057E-02
2.2012E-02
1.5409E-08

i US1 • 6.20E*0* M/SEC
XHE - .15

STANDING SHOCK
2.5595E*04
l.9862E«02
3.4670E«01
9.4675E*02
2.7534E«01
3.0189E*00
3.71696.00
1.0269E*00
1.4631E»Ol

* HOLE FR ACT IONS

5.0227E-01
3.4617E-03
4.5351E-01
5.8360E-12
1.2761E-07
1. 17826-07
7.14COE-04
3.0929E-02
8.7138E-03

REFLECTED SHOCK
4.7935E»04
2.9541E»02
4.2367E»01
1.31626*03
3.5811E*01
3.1371E*00
3.8301E»00
1.1335E»00
1.6283E*01

5.1698E-01
2.0586E-03
4.4180E-01
5.4021E-13
1.0784E-07
4.43 TOE- 08
4.1S42E-OS
3.0667E-03
3.60S6E-02

US1 - t.40E*04 M/SEC
XriE - .15

STANDING SHOCK
2.6297E*04
2.1180E*02
3. 3165E»01
1.00456*03
2. 8335E*01
3.05566*00
3.7437E*00
1.01256*00
1.5295E*Ol

HOLE FR ACT I QNS

5.05846-01
2.9264E-03
4.5116E-01
3.0030E-12
1.0766E-07
8.41646-08
4.7974E-04
2.4495E-02
l.50«E-02

REFLECTED SHOCK
4.9955E»04
3.2543E*02
3.9995E*01
1.41106*03
3.7987E»01
3.17446*00
3.8380E»00
1.15536*00
l.7423E*01

5.1798E-01
1.64766-03
4.4129E-01
2.4194E-13
8.09376-08
2.9723E-08
1.4923E-05
1.4422E-03
3.7625E-02
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TABLE I. -Continued

p. • 200 N/ m

PI = 2.
XH2 * .

P
T
RHO
H
A
S
z
GAME
U

SPEC IE S

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

PI = 2.
XH2 - .

• P
I
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H*
H2
H-
H2*
HE
HE*
HE»»

OOE*C2 N/SO-M,
85

MOVING SHOCK
3.6560E>03
9.64746*01
1.04736*01
6.13086*02
1.87746*01
2.99316*00
3.61866*00
1.00966*00
4.81886*01

4.8873E-01
1.113JE-02
4.S867E-01
6.75886-10
2.1551E-07
5.512<,E-07
1.1371E-02
3.0081E-02
1.3577E-07

OOE*02 N/SO-M,
85

MOVING SHOCK
3.86176*03
1.0S81E»02
9. '98056*00
6.5017E»02
2.04066*01
3.0389E»00
3.65666*00
1.07626*00
4.94036*01

4.9407E-01
6.716*E-03
4. 581 9E -01
1.5693E-10
9.9414E-08
2.6813E-07
5.1440E-03
3.5876E-02
1.3092E-06

US1 ° C.60E*
XHE « .15

STANDING SHOCK
2.6B41E*04
2.2479E«02
3.1659E»C1
1.0633E»03
2.9415E*01
3.09156*00
3.7715E«00
1.0206E*00
1.5917E«01

MOLE Fft ^CT IONS

5.0948E-01
2.5033E-03
4.4824E-01
1.6340E-12
9.1234E-OS
6.1643E-08
2.9837E-04
1.77C66-02
2.1767E-02

US1 = 6.80E*
XHE » .15

STANDING SHOCK
2.6917E*04
2.3849E«02
2.9725E*01
1.1216E.03
3.0782E*01
3.12866*00
3.79686*00
1.0464E*00
1.6559E*01

• MOLE FRACTION!

5.1275E-01
2.1134E-03
4.45636-01
8.6300E-13
7.4596E-08
4.41186-08
1.6530E-04
1.1566E-02
2.7776E-02

04 M/SEC

REFLECTED SHOCK
5.16486*04
3.5831E*02
3.7517E»01
1.5088E*03
4.00406*01
3.21136*00
3.8421E»00
1.16466*00
1.66116*01

5.1850E-01
1.3U8E-03
4.4115E-01
1.1023E-13
5.934SE-08
2.0017E-08
5.5097E-06
7.2012E-04
3.8315E-02

•04 M/SEC

REFLECTED SHOCK
5.24266*04
3.9091E»02
3.48866*01
1.60676*03
4.18966*01
3.24686*00
3.84446*00
1.16806*00
1.97826*01

S.1878E-01
1.05826-03
4.4115E-01
5.31606-14
4.3139E-08
1.3768E-08
2.2558E-06
4.03806-04
3.86126-02

PI =
XH2 -

P
T
RHO
H
A
S
I
GAME
U

2.00E*02 N/SQ-M.
.85

MOVING SHOCK
4.0650E*03
1.1723E*02
9.4306E*00
6.88066*02
2.20656*01
3.08076*00
3.6T70E»00
1.1295E*00
5.051»E*Ol

US1 - 7.00E
XHE - .15

STANDING SHOCK
2.66246*04
2.5255E*02
2.7631E»01
t-1786E»03
3.2265E»01
3.1636E»00
3.6154E*CO
1.0804£»00
1.72586*01

»04 M/SEC

REFLECTED SHOCK
5.2474E*04
4.2326E»02
3.2237E«01
1.70206*03
4.3630E*01
3.28136*00
3.8457E*00
1.169*6*00
2.06536*01

arc*, ir .

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

4.9687E-01
4.0992E-03
4.5824E-01
3.3559E-11
4.6104E-08
1.2490E-07
2.1762E-03
3.8606E-02
1.1915E-05

ULC rKAI.1 1UN^

5.1513E-01
1.7T47E-03
4. 43796-01
4.5443E-13
5.9538E-08
3.13746-08
8.5486E-05
7.1172E-03
3.2111E-02

5.1895E-01
8.5827E-04
*.*119E-01
2.68506-14
3.12406-08
9.6362E-09
1.00S6E-06
2.4835E-04
3.8755E-02
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TABLE I. -Continued

500 N/ m

PI - 5.
XH2 » .

P
I
RHO
H •' •' '
A "
s • • " • " - •
I ••' '
GAME .
U '

*SPEC IES

E-
h
H*

•H2
H-
H2*
HE ' "

'HE* ' .
HE**.

PI » 5.
XH2 » :

OOE*02 N/SQ-Mi
85

MOVING SHOCK ,
1.2097E*01
3.05576*00.
3.9585E*00
3.1244E»00

• 1.7*116*00
1.05986*00
1.00006*00
9.92086-01.

: 2. 41 41 6*00 .

1.5910E-62
8.17726-10
3.74946-20
8.5000E-01'
3.2343E-70
3.1927E-20 .
l.SOOOE-01 '
2.2107E-71
0.

OOE*02 N/SO-M,
85

US1 > 4.00E*
XHE = .15

STANDING SHOCK
2.5396E*01
3.82796*00

' 6.635*E*00
3.9«36E*00
1.93956*00
1.06176*00'

1 1.0000E*00
9. 827«E-Ol
l.«366E*00

HO L E f R AC T I ON S

1.77926-40
1.3879E-07
5. 03246-20
8.50006-01
4.5504E-46
1.9097E-20
1.5000E-01

' 2.7095E-59
• ' 0.

03 M/SEC

REFLECTED SHOCK
6.2323E*01
5.44496*00
1.14456*01
5.73526*00
2.28S9E*00
1.0794E*00
1.00016*00

. 9.S961E-01
1.27776*00

2.0264E-24
1.28486-04
6.0537E-20
8.4988E-01
1.5&59E-28
8.88176-21
1.49996-01
5.8704E-50
0.

US1 = 5.00E»03 M/SEC
XHE = .15

MOVING SHOCK STANDING SHOCK
P
T
RHO
H .". '
A
S
I
GAME
U . . .

SPECIES

6-
H
H*
H2 , '
H-
H2»
HE
HE*
HE**

1.90566*01
4.22326*00

'4.51266*00 .
4.37136*00- '
2.'0317E*00

' 1.09146*00 .,
1.0000E*00
9.77406-01 '..

' 3.1*2JE*00

—

3.0354E-34 ,
1.6348E-06

. 5.7285E-2C
8.5300E-al
2.0206E-3S
1.2136E-2Q .
1.5000E-01 -
4.64i)5E-5t .
0.

5.0530E>01
5.6514E»00' .
8.9382E*00
5.97*76*00

., 2.3235E*00
- 'l.0958E»00

. 1.0001E»00
. 9.5513E-01,

• 1.58326*00

' MOLE FRACTIONS

2.3350E-22
2.7010E-04

, 6.2366E-20
<J.4975E-01
2.0763E-26
7.2793E-21
1.49S8E-01
7.7620E-49
0.

REFLECTED SHOCK
1.10786*02
7.52406*00
1.46516*01
8.43*56*00
2.59106*00
1.11636*00
•1.00486*00
. 8.87976-01

: 1.4012E*00

' _

9.0485E-16
9.54946-03
8.41066-16
8.41176-01
7.3286E-19
6.4595E-17
l.*928E-Cl
2.2343E-38
0.

PI = 5..00E*02 N/SO-M, US1 - 6.00E*
XH2 • .85

P
T
RHO
H
A

. S •
i
GAME
U

SPEC i E S

E-
H
H*
H2
H-
H2*
HE
HE*
HE»»

PI - 5.
XH2 = . .

•P
T
RHO

•H
A • *'•
S
I
GAME
u •

SPEC I E S

6-
H
H*
H2
H-
H2*
H6
HE*
h6**

MOVING SHOCK
2.7672E*01
5.5839E*00
4.9547E*00
5.89816*00 '
2.30976*00
1.1219E*00
1.0001E*00
9.5S21E-01
3.86826*00

4.74056-23
2.92706-04
6.37266-20
8.4973E-01
2.5606E-27
5.7330E-21
1.4998E-01
1.72586-49
0.

006*02 N/SQ-N,
85

MOVING SHOCK
3.81036*01

• 6.99236*00
5.43156*00
7.71406*00
2.50976*00
1.1511E*00
1.0033E*00
8.97876-01
4.61236*00

7.55616-17
6.48536-03
7. 17496-17
8.44006-01
2.28166-20
3.90416-18
1.49516-01
4.3556E-41
0.

XHE » .15
•—

STANDING SHOCK
8. 8064E*01
7.5765E»00
1.1555E»01
8.5584E*00
2.5904E*00
1.1295E*00

•- 1.00586*00
8.80486-01
1.65486*00

• MOLE FRACTIONS

1.38106-15 '
1.16256-02
1.29486-15
8.3925E-01
1.0307E-18
8.7355E-17
1.49136-01
4.25556-38
0.

03 M/S6C

•i

REFLECTED SHOCK
l.T170E»02
8.99036*00
1.85796*01
1.15296*01
2.77446*00
1.1526E*00
1.02796*00
8.32906-01

•' 1.41056*00

5.81616-13
5.43686-02
5.47866-13
7.9971E-01
1«3759E-15
3.S1246-14
I. 45926-01
2.01966-32
0.

US1 = 7.006*03 M/SEC
XHE = .15

STANDING SHOCK
1.45556*02
9.02736*00
1.56296*01
1.1787E*01
2.77856*00
1.1649E*00'
1.0317E*00
8.2895E-01
1.5996E*00

MULE FR ACT IONS

6.9260E-13
6.1473E-02
6.54706-13

• 7.93146-01
1.4372E-15
3.93406-14
1.45396-01
4.91076-32
0.

REFL6CT6D SHOCK
2.52216*02
1.00616*01
2.34696*01
1.51366*01
2.96426*00
1.1916E*00
1.06816*00
8.17646-01

• 1.39llE*00

1.87426-11
1.2756E-01
1.7749E-11
7.32016-01
8.12066-14
1.07476-12
1.40436-01
3.5892E-29
0.
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TABLE I. -Continued

500 N/ m

PI » 5.00E»02 N/SU-M
XH2 «

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H»
Hi
H-
H2*
HE
HE*
HE**

PI - 5.
XH2 = .

P
I
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H»
H2
H-
H2*
HE
HE*
HE**

85

MOVING SHOCK
5.0727E»01
a.U2*E*00
6.1*76E*00
9.8362E*00
2.63*1E*00
1.1805E*00
l.J171E*00
8.4091E-01
5.*088E*00

3.1856E-1*
3.3542E-02
3.0555E-1*
8.1897E-01
2.5599E-17
1.3268E-15
t.*74tlE-01
1.3378E-35
0.

OOE*02 N/SS-M
85

MOVING SHOCK
6.54706*01
8.929*E»00
7.035*E*00
1.2255E*01
2.T591E»OQ
l.2H6E*00
1.0*22E*00
8.1805E-01
6.2332E*00

8.820*E-13
8.1004E-02
8.4921E-13
7.7507E-01
1.1978E-15
3.*029E-1*
l.*392E-01
2.5671E-33
3.

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

STANDING SHOCK
2.3326E»02

,J.01*1E*01
2.1375E*01
1.5678E*01
2.9834E*00
t.2038E»00
1.07596*00
8.1573E-01
1.5527E»00

- MULE FRACTIONS

2.6003E-H
1.4112E-01
2.*718E-11
7.19«6E-01
1.1166E-13
1.3960E-12
1.3942E-01
8.0791E-29
0.

, USl •= 9.00E*
XHE = .15

STANDING SHOCK
3.5815E»02
1.1108E»31
2.8*37E*01
J.0190E*01
3. 2033E*00
1.2466E»00
1.1339E*00
.8.1471E-01
l.5*51E*00

- MOLE FRACTIONS

2.8236E-10
2.3610E-01
2.6891E-10
6.31616-01
1.9094E-12
1.5361E-11
1.3229E-01
1.3371E-26
0.

REFLECTED SHOCK
3.7253E*02
1.1020E*01
3.0100E»01
1.9*73E*01
3.1765E*00
1.2J46EVOO
1.1232E*00
8.1523E-01
1.3893E*00

2.1676E-10
2.1935E-01
2.0587E-10
6.*710E-01
l.*710E-12
1.2358E-11
1.3355E-01
*.8985E-27
0.

03 M/SEC

REFLECTED SHOCK
5.4268E*02
1. 19446*01
3.81346*01
2.*537E*01
3.41196*00
1.28186*00
1.19146*00
8.1806E-01
1.41066*00

1.5518E-09
3.2124E-01
l.*799E-09
5.5285E-01
1.5057E-11
8.69876-11
1.2591E-01
8.7139E-25
3.7031E-90

PI = 5
XH2 =

P
T
RHO
H
A

S
z
GAME
U

SPEC I E S

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

PI = 5,
XH2 « ,

P
T
RHO
H
A
S
I
GAME
U

SPEC'IE S

E-
H
H*
H2
H-
H2»
HE
HE*
HE»»

. OOE»02 N/SU-M

.85

MOVING SHOCK
8.21586*01
9.5852E*00
7.96836*00

. l.*959E*01
2.8894E*00

' 1.2<>51E»00
1.0757E*00
8.0971E-01
7.0620E»00

8.80696-12
1.4069E-01
8.5073E-12
7.1986E-01
1.78886-14
3.1T51E-13
1.3945E-01
1.9937E-30
0.

.OOE*02 N/S8-M

.85

MOVING SHOCK
1.00636*02
1.01516*01
8.88366*00
1.79426*01
3.02386*00
1.28106*00
1.11586*00
8.0720E-01
7.8813E*00

4.8039E-11
2.0761E-01
4. 65126-11
6.5796E-01
1.2911E-13
1.65646-12
1.34436-01
8.7162E-29
3.

, USl - 1.006*04 M/SEC
XHE = .15

STANDING SHOCK
5.2330E*02
1.20126*01
3.62146*01
2.52856*01
3.43846*00
1.29346*00
1.203CE*00
8.1813E-01
1.5554E*00

— MOLE FRACTIONS

1.8337E-09
3.37456-01
1.7519E-09
5.3786E-01
1.7502E-U
9.9343E-11
1.2469E-01
1.0946E-24
2.4644E-89

REFLECTED SHOCK
7.63916*02

, ' 1.28576*01
*.67*3E*Ol
3.02636*01
3.66936*00
1.33286*00
l.271CE»00
8.23946-01
1.44806*00

7.88816-09
4.26436-01
7.5558E-09
4.55556-01
9.9956E-11
*. 322*6-10
1. 18026-01
4.0233E-23
1.26256-83

t USl - 1.106*04 N/SEC
XHE - .15

STANDING SHOCK
7.2753E«02
1.28906*01 •
4.40416*01
3.0908€*01
3.68966*00
1.3434E*00
1.28166*00
8.24076-01
1.5918E»00

• MQL E FR ACT IONS

8.61476-09
*.39«1E-01
8.26516-09
*.*355E-01
1.0584E-10
4.55466-10
1.17046-01
*. 35786-23
1.24896-83

REFLECTED SHOCK
. 1.03666*03

1.3790E»01
' 5.52296*01

3.66356*01
3.95246*00
1.38736*00
1.36106*00
8.32326-01
1.50906*00

3.2615E-08
5.3051E-01
3.1*056-08
3.S928E-01
5. 02*6 E- 10
1.7122E-09
1.10216-01
1.0962E-21
2.28266-78

85



TABLE I. -Continued

. ' • • : • • . : " • pj-SOON/m2 . - . ' '

PI • S.
XH2 " .

P
T
RHO
H
A
S.
I
GAME
U

SPECIES

E-
H
H*
HZ
H-
H2*
HE
HE*
HE»»

PI ' 5.
XM2 • .

p -'
T *
RHO
H • '
A
s
I
GAME
U

SPECIES

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

0~OE*02 N/SO-Ni
85

MOVING SHOCK
'.2093E»02
.06666*01"

' '.75686*00
.12076*01
.16336*00
.31926*00
.16196*00 '

8.07416-O1
8.69626*00

1.8827E-10.
2.7872E-01
1.8266E-10
5.92196-01

.6.27276-13
•6.23156-12
1.29106-01
1.B081E-2T

;0.

OOE*02 N/Stf-M,
85

MOVING SHOCK
1.42936*02
1.11526*01
1.0562E*01,
2.4751E*01 " ;
3.30906*00
l.3*96E*00
1.2134E»03
8.0915E-01
9.50026*00

5.«920E-10
3.S179E-31
5.82586-10

'5.2*63E-Ol
2.36<.4E-i2"
l.»<80E-tt'1-
1.2362E-01 .
2.3914E-26
3. '

US1 - 1.20E»0* M/SEC
XHE • .15

STANDING SHOCK
9.7222E*02
1.3780E»01
5.15416*01
3.7073E»01 •

• 3.9622E«00
1.39636*00
1.36896*00

" 8.3225E-01
1.6486E*00

MOLE FRACTIONS

3.32556-08
5.3900E-01
3.20696-08
3. 51426-01
4.9046E-10
1.68056-09
1.0957E-01

' 1.00676-21
1.5550E-:77

REFL6CT60 SHOCK
1.36356*03
1.47986*01
6.30816*01
4.3684€»01
4.27096*00
1.44486*00
1.46076*00
8.4392E-01
1.5904E»00

1.23696-07
6.30756-01
1.1989E-07
2.6655E-01
2.1640J-09

. 5.9640E-09
-1.02696-01
2.67596-20
3.83016-73

- US I • 1.30E*0« M/SEC
; • XHE - .15.

STANDING SHOCK
1.2533E*03
1.4720E«01
5.81766*01
4.37«2E*01

' *.2622E»00
l.*512E>00
1.46356*00
8.43236-01
1.7274E*00

HOLE FRACTIONS

1.1698E-OT
• 6;33**E-01
, '1.1350E-07

• 2;6«17E-01
1.93396-09
5.41626-09

;• 'I: 02496-01
' 2.17616-20

'1.7595E-73

R6FL6CTEO SHOCK
i-.7427E*03
1.59S7E»01
6.96*76*01

' 5.14I3E*01
4.64226*00
1.50456*00
l.S680€«00-
8.61256-01
1.6982E*00

4.658SE-07
7.2451E-01

' 4.5495E-07
1.79836-01

' • 8.5994E-09
1.9501E-OB
9.566ZE-02
6.432'E-19
1.30646-67

•PI - 5
XH2 •

P
f
RHO

.H ' •
A
S
I
GAM 6
U

SP6CI6S

6-
H'
H*
H2
H-
M2»
H6
H6*
HE** .

PI « 5.
XH2 • .

.006*02 N/Sa-Mt

.85 •

MOVING SHOCK
1.6672E*02
l'.1622E*01

• 1.12946*01
2.85766*01
3.4620E*00
1.40216*00
1.2701E*00
8.11976-01
1.03006*01

1.66286-09
4.25286-01
1.62026-09
4.56626-01
7.S069E-12
S.0081E-11
1.1810E-01
2.3475E-25
3.4816E-92

006*02 N/SU-M,
85

US1 • 1.406*04 N/SEC '
.XHE - .15

STANDING SHOCK
'1.56916*03
1.57806*01
6.35806*01
S.0933E*01
4.60456*00
l.S076E»00
1.56396*00
8.59086-01
1.83236*00

MOLE FRACTIONS

4.02536-07
7.21136-01
3.93236-07
1.82S5E-01
6.98076-09

- I.6276E-08
9.59156-02

. 4.2891E-19
1.52206-68

REFLECTED SHOCK,
2.17896*03
1.74826*01
7.41826*01
5.99556*01
5.12166*00
1.566 OE*00
1.68016*00
8.9306E-01
1.84976*00

,

2. 07446-06
8.0960E-01
2.04326-06
1.01126-01
3.6290E-08
6.7493E-08
8.9280E-02
2.53186-17
5.35236-62

US1 - l.SOE«04 M/SEC,
XHE ' .15

' - MOVING SHOCK STANDING SHOCK
: P" , ;- .

T . «
RHO ' •"
H" '
A'
S
I
GAME
U

c per tecArCL 1CA

E-
H
H*
M2 . • ' -
M- '.
N2»'-
HE ' '
HE* -' .
ME**

1.92236*02
1.2090E*01
1.19*16*01 .
3.26836*01
3.62396*00
1.4465E*00
1.33156*00
8.15746-01
1.10936*01

V. 2113E-09
4.97956-01
4.1130E-09
'3.8939E-01

: 2.1122E-11
1. 19396-10
1.12656-31
1.90796-24
6. 103 56-88

1.9116E*03
l.7094E*01
6.71186*01
5.86146*01
5.02276*00
1.56446*00
1.66626*00
8.85776-01
1.97636*00

MOLE FRACTIONS

1.52246-06
. 7. 99636-01

1.4984E-06
1.1034E-01
2.5345E-08
4.9358E-08
9.00286-02
1.09606-17
2.34826-63

R6FL6CT6D SHOCK
2.68066*03
2.0077E»01
7.48176*01
6.9609E*01
5;«124E*00
1.6286E*00
1.7846E*00
9.7565E-01
2.10126*00

1.6115E-05
8.7923E-01
1.6012E-05
3.6683E-02
2.1501E-07
3.1786E-07
8. 4054 E- 02
3.9629E-15
6.3200E-54
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TABLE I. .-Continued

p • 500 N/ m

PI = 5.00E»02 N/SM-M, US1 - l.60E»04 M/SEC
XHE. = .15 --•• . .. .

PI » 5.00E»02 N/SQ-rMt
XH2 '-'• ;B5'-r"' ' " ' •"'

4 .M/SEC
'

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK

T • f ' .~ l ' - • - •• '

... -' ,-RHO"-
" • ,' H

* . • • ' • •
,. S •'

• i '• z • " ,
' , , .GAME
. ,.;,u. '."..,

SPEC I E S

e-
,H,. .
H* ,

- H2. .'
• H- ,
": ,H2*

HE .
..:.HE* ,r

.. ,HE»* «

PI = 5.
•XH2 ;= ' .

i;' ' p'- .••• •
-•-T-/ • •

•'-"' RHO * ••
fH ;l' '

'• ' A"'1 • '•-

V. . '-S^-' •
1 • .'.'-2' ''

^ ' < - GAME
•• ' ir -- •
: . " !•

SPECIES

E-
H '
H* •
H2'
H-

* H2*
HE

• HE* '
HE»»

,2.19466*02 •:, '•
1.25696*01 ,.
1.2495E*Olj- •(
3.7070E*01r .;
3.7964E*00,-^-
1.49~25E*00- i
1.3975E*00.
8.2055E-.01-' '.'•
1.1881E»01,...

1.00836-08
5.6887E-01,
9.8727E-09
3.237.9Et-01..
5.4677E-lli
2.6522ErlOi
1.0733E-Oit
1 .4l48E-23^.
2.3908E-84J-

006*02 N/SO-Hi
"5 = - - • ' ; - '

t f .• "^

MOVING SHOCK
2.4837E*02 '*
l.3071E*01 •
1.29466*01'
4.17386*01 •
3.98256*00
1. 54006*00 •
1.46776*00' -
8.26726-01 -
1.26.626*01."

.—

2.35316-08
6.37276-01-
2.3102E-08
2.60536-01
1.3423E-10
5.6306E-10
1.0220E-01 '
1.0348E-22
4. 025 7E -81

.-2.2664E*03 ,•;>
1.9010E*01
6.77106*01-
6.6739E*Ol: .;
5.61816*00 , .
1.620C6*00... ;
1 • 76086*00.. , :
9.4293Efbl . :
2. 19486*00 .

MOL6 FRACTIONS

7.78586-06

7.72C.96-06,
5i 0645Et02 •
1.0734ErQ7.
Ii72256-07:
8.-5187E-02:
5 .9994Erl6
5.4165E-57'

US1 « 1.7QE*0
XHE '- = ' ' • 15 ' ' r

c

STANUING SHOCK
• <2.6b2"2E*03'':'-

2. 2395E*01;' •
6.3698E*01
7.51826*01''
6.58956*00
1.67l'4E"»00 ' ' •
1.8242E*00
1.06"29E*00 '•
2.57526*00 -'•

MOL6 FRACTIONS

7.35406-05
9.03386-01
7.33486-05
1.4243E-02
6.4149E-07
8.3407E-07
8.2230E-02
1.5269E-13
1.4352E-48

3.2891E*03
2.61066*01
6.8450E*01
8.14626*01
7.31316*00
1.6911E»00
1.84066*00
1.11306*00
2.64446*00

4.2256E-04
9.12136-01
4.2213E-04
5.5214E-03
2.6652E-06
3.09SOE-06
8.14956-02
1.28946-11
3.54756-41

4 M/SEC
£ .<- •" . •

• • ~'~ ~

REFLECTED SHOCK
1 3.96616*03

3.38766*01
6.30256*01
9.46416 *01
8.07046*00
1.74236*00
1.8576E*00
1.0350E*00
3.26906*00

••

— — : —

5.3553E-03
9.0728E-01
5.3534E-03
1.22556-03
1.6362E-05
1.8274E-05
8.0748E-02
6.79956-09
2.2872E-31

y - - " • - .-•
i ,v. ̂  ' " •

' ' * H ' l

'"' :f .A ; • "
1 "a -^- • •'

v_ .i

..-; y,- .:

SPEC IE S

,£.-

•'i'iv
;HE* ,.

. 'HE**.

PI = 5.
XH2 "•'"'.

' 'I.?- ' '•' ''

' ::RH0
-'H ' " ?

• ' • uA ' * ' - '
'."S ! ' ~ "

"z • - •
' ^GAME '

SPEC 1 ES

6-
K
H*
H2
H-
H2*
HE
HE*

.H'E»*

.MOVI.NG.SHOCK
2. 7fl91 £+.'02
1.36'22E*01
1.32846'»oi '
4.66856'»01 "
4.18?I*E*00 '
t . 5ja86c*.00 *

8. 35 02V- 01 '
1 . 3V35.'6>.'01, '

5.5319E-C-8
r.024'5E-01,
5.''44;70E-'08':
2.002 36-01.
3. 2 20 IE- 10'.
l'.17i3E-09.'
9.731.66-02:
a;0735E-22'
3:2358E-7*.

OOE*02 N/SQ-M
85 ' " • '

MOVING SHOCK
3. 1103E»02 '
1.42576*01 :' '
1. 34856*01 ;•
5. 191LE*01 ,
4.42046*00 . '
1.6380E*6d '
1.6177E»00
8.4722E-01 '
1.4199E*01 .

1.37346-07
7.63676-01
1.3566E-07
1.4360E-01
7.8463E-10
2.4648E-09
9.2725E-02
7.58486-21
2.04156-75

. .STANDING .SHOCK;
,' ' ' 2.89586*03 •
; 2.7521E.«6l "
i 5.7622E«6l ;

.v- 8.38256*01 •
7.5l'67E*00 '.
1.7156E«00 '
1.84'53E»00

\ 1.1126E«00
3. 1356E«OP

'- ,MOLE .FRACTIONS

8.0779Er04
9.1373E-01
8. 0.7 2 8 E- 04
3.V3548E-03
3.7193E-06.
4". 22 6 56-06

5.66706rll'
6.7238E-39;

i US1 = 1.90E»C
XHE"« .15 "';

STANDING SHOCK
3.18306*03
3.28346*01
5.22286*01
9. 28631*01
7. 97836*00 1
1.7533£»00.
1.85616*00-
1.0444E*00

• 3.66276*00

• MOLE FRACTIONS

4.4981E-03
9.08986-01
4.4967E-03
1.1829E-03
1.2277E-05
1.3661E-05
8.0813E-02
3.83526-09
2.6403E-32

REFL6CTED SHOCK
4.6190E*03
3.9487E*01
6.2UOE*01
1.07?9E»02
8.4198E*00
1.7817E*00
1.08246*00
9.53726-01
3.64&5E*00

1.78776-02
8.8389E-01
1.7871E-02
5.9773E-04
3.7384E-05
4.37926-05
7.9683E-02
1.3678E-07
1.2362E-26

14 M/SEC

REFLECTED SHOCK
5.240SE*03
4.3582E»01
6.2766€*01
1.1980E»02
8.7408E*00
1.8165€*00
1.9158E*00
9.1503E-01
3.88616*00

3.48J46-02
8.5153E-01
3.48206-02
3. 9265 E- 04
5.8018E-05
7.1644E-OS
7.8244E-02
7.4770E-07
5.8342E-24
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TABLE!. -Continued

•SOON/m'

"PI -5.
XH2 ». •'.

' • p ' -:. '••."••

Tu ' •
-.RHO

H. ' ' "
1 A "=• ' • ••• ' • •

s ' '• •
'- I . .

GAME •
• ' U'-

SPEC IE S

E-
H
H*
H2

' H-'
H2»
HE'
HE* •'•
HE'»»

PI - 5.
XH2 '• .

•p .
' T • :

RHO"
H

•A • . •
"$''

' Z' "'• '
GAME -

;: u •

•SPECIES

E - • ' , • • -
H ' " • '

'M»' ' - .
H2 ''• • •
h- ' • '

''H2» • • •'-
HE
HE* .
HE**'

OOE»02 N/S6-N,
85 ' • ; '

MOVING SHOCK
3.44566*02 •'
1.50556*01 '
1.35056*01
5. 7*126*01" ""
4.7053E*00
1.68766*00
1.69466*00
8.6780E-01
1.49486*01

3.8239E-OT
8.1979E-01
3.7895E-07
9.1692E-02
2.0392E-09 "
5.4763E-09
8.85166-02
8.63636-20
1.4548E-70

006*02 N/SQ-M,
85

MOVING SHUCK
3.7917E»02 .
1.62096*01
1.32376*01
6.31806*01
5.10926*00
l.736SE»00
1.7672E»00
9. 11306-01 '
1.5670E*Ol;'

...

• 1.4255E-06
U.6826E-01
!.4l77Er06
4.68556-02
6.4182E-09 '
1.4266E-08
a. 48806-02
J.2224E-18
3.4711E-t6

, US1 • 2.006*04 M/SEC
XHE = .15

STANDING SHOCK
•3.47306*03

' 3.73356*01'
' 4.9653E*01

' 1.0244E»02 "
8.24326*00
1.78746*00

' 1.87356*00
9.71456-01

' 4.06226*00

MR1 P FDATTmtdCnuLc ruflLi IUNA

1.31626-02
8.9295E-01
1.3159E-02
6.1072E-B4

" 2.5098E-OS
' 2.87466-05

8.0066E-02
5.3870E-08
3.56426-28

REFLECTED SHOCK
5.80266*03
4.68246*01
6.34096*01
1.32346*02
9.0526E*00
1.84976*00
1.95436*00
8.9S52E-01
4.04366*00

5.37806-02
8.1525E-01
5.37556-02
2.8934E-04
7.5690E-05
9.8043E-05
7.67506-02
2. 32416-06
3.59066-22

US1 • 2.106*04 M/SEC
XHE - .15

STANDING SHOCK
- 3.73136*03
4.09556*01
4.79816*01
1.12566*02
8.49266*00
1.82066*00
1.89896*00
9.2742E-01
4.3178E«00

KOLE FRACTIONS

2.6199E-02
H.6814E-01
2.61516-02
3.8977E-04
3.86326-05
4.6066E-05
7.89S2E-02
2.9719E-07
1.5217E-25

REFLECTED SHOCK
6.234TE»03

. 4.95076*01
6.30876*01
1.4499E*02
9.34946*00
1.88326*00
1.99626*00
8.84506-01
4.1597E»00

~ ; > ,~

7.3S84E-02
7.7729E-01
7.3547E-02
2.23006-04
8.9109E-05
1.20396-04
7.5137E-02
5.34756-06
T.3820E-21

. PI « 5

. XH2 «.

P-
'T •
RHO ,
H.

,A'
S '
I
CAME
U

SPEC IES

E-
H ..
H* .
.H2
H-
H2»
HE
HE»
HE**

pr • 5
XHZ •>

P
T
RHO
H

. 'A
;s
'i
GAME

, U

SPECIES

6-
H -
H»

h2 •
H- . -
H2* ,
HE
HE*
HE** .

.006*02 N/SO-M,
-.85

•MOVING SHOCK.
.13936*02 •
.82386*01.'
.24556*01-. .

• .91926*01
• .81366*00 '

.78306*00.

.82216*00

. 0170E»00
1.6332E*01

9.7996E-06
9.02356-01
9.7771E-06
1.5305E-02
3.05156-08
5.29786-08
8.23216-02
2.67746-16
4.1680E-59

.006*02 N/SO-M,

.85

MOVING SHOCK
. *. 47756*02

2.1755E»01
1.11606*01"
7.5414E»01 '

.72176*00

.82466*00.

.84436*00

.126lE*00

.69026*01

:

1.2175E-04
9.152JE-01 '
1.2167E-04

• 3.2219E-03
2.0673E-07
2. 77726-07 .
3.13326-02
1.42386-13
6.09956-49

US1 • 2.20E*
• XH6 " .15

STANDING. SHOCK
3.85156*03

I 4.38166*01'
4.55396*01,
1.22916*02

. 6. 73726*00
1.85516*00
1.93026*00
9.02616-01

•4.46246*00

unt p cQAfTinM^nuut rnJiui luio

4.19086-02.
8.38106-01
4.18956-02
2.72766-04
4.96366-05

. 6.1503E-05

. 7.7TC96-02
9.5573E-07
1.10716-23

04 M/SEC

- .. ;;

. REFLECTED SHOCK
' 6.36956*03

" 5.1655E»01
. 6.0*536*01

. " 1.57336*02
• 9.61646*00

1.91856*00
2.03976*00

" 8.77706-01
4.23226+00

9.3312E-02
7.39486-01
9.3263E-02
1.73176-04
9.6210E-05
1.34596-04
7.35306-02
9.98506-06
6.91696-20

US1 o 2.306*04 M/SEC
XHE » .15

STANDING SHOCK
. 3.77346*03

4.6024E*01
4.17216*01

• 1.33146*02
• 8.96116*00

1.89186*00
1.9651E.OO
8.87896-01.
4.5173E«00.

MOLE FRACTIONS

5.88*86-02
8.0566E-01
5.8830E-02
1.98136-04
5.6194E-05
7.1919E-05
7.63296-02
2.18516-06
2.08016-22

••

REFLECT60 SHOCK
. • 6.13326*03
> 5.32736*01

. 5.5256E»01
1.69006*02

' 9.84466*00
1.95626*00
2.08366*00

- 8.7314E-01
4.27096*00

-^ •

1.1237E-;-01
7.0296E-01
1.12316-01
1.3313E-04

.. 9.63S7E-05
1.3844E-04
7.19T6E-02
1.59216-05
3.53936-19

88



u "-TABLE f.': Continued

•'500 N/ nr

PI -'S
XH2 =

•y;-!-' '- -•
*V •"'• . '- 'V'
. T ;' .'. :* '"'

.-C RHJ '. '
-.'H'- ; '

'- A";,;'- '••
." 'S "' ' ''

. 'i '•' v . •:
.GAME .. ' -

U

SPEC IES

;'h'"-j";'r
'ArH* •' '••' ' '
'.":HZ'.- " • • • -
-•'\h- '. -'• '''
: ''HZ* '^ '" "•
'•I'h6 '•".'•
' HE* ' ' "•'

'•' HE** ':'-'"'

PI --IS'
XH2 -

•. -'-:'•, ::

• :;p: •* -.i:~J.i
'T- '. "-V.^

--RHO-. '.'•:••
• '"H '".-:- '. "V
',<A' '. • -:-*'-

• --.S: - v "^ •
••• iZ'--'i ,-•'"•-; >
" GAME'". "

•'U>-7 '""

SPECIES

- E-:,; ,-.
,H •••'- ~ •'. '•-

• H* '' - . '
' HZ --

HZ* :•
• ' HE •''•'" . - '

HE*
.HE »» - ' ,

.d06*d2':;N/!sa-Mi -';;•: US 1'" 2i*'dE*0*''H/s'EC ' .

.85 *••

^M'OV'I'NG'S'HOCK,"
*. 8220E>0'2".. '..

. 2.5906E*Oi'" ':'
•; l.0060E*oi";,,

8.187*E»Oi-, ..
7.29316*00 '
1.8595?»00 :,"
1.8503E*06" '
1 • 10976*00 /"I:
1.7**7E*01" '

i.oizSE-o'i'-
9. 160*E— 01" =

l.OliK-of'
d • 6 36^66 TiO V. -f
<.67t7E"-'r6.t,l ',
1. 1 Z8*9ET06 "
a.l06'9E-.'62'V
2.698'6E-?11 '.,°;
l.06896-*'0 "

i006*02 .N/SU-M,
.85 • • • • ' ' • -

MOVING 'SHOCK •-"
, 3.18966*02-
' 2.98136*01'-'>:

-• 9. 37156*00, -•
. - 8.86226*0l:-'

7 .55666*00- -
, 1.8901E*00-

l.85756*'00 .
1.03116*00^"
1.8028E*01'

. -_-- iii.

4.3867E-~03 • ' '
9.10126-01
4.386*6-03- .
3.*989E-0*
2.72176-06 • -
3.035*E-06
8.075*6-02
1.00556-09 :
5.08796-35^'

'XHE = .15

S'TA'NO ING 'SHOCK'
: -••'3.7086E.*03:,
';"*. 79226*OlV
r ' ,3°, 863 7E*C1 .'
; ' ;1.4364E*02'' .'.
" '9. 1838E»00' ''

'!-'V,l.927tE*'00'- t
.." "2'. 00296*00, "
•"-' 8.78706T°Ol'
" ''•'4.53436*00'"'-

MOL E FR ACT IONS

-~ 7.6590E-02"
: 7.71666-01'.

- ' 7.65666-02,
•* 1.49S7E-0*'

'" ' 6.063S6V05'
;' 7.99C66-05..

*.. T.*8866r02'
' *.20286'-06'

•"''• 2.10876-21'

••'-' US1 .--'Z'.SOE*
5«XHE • .15

STAND ING 'SHOCK
-'•; 3.75896»03' : '

• '-• *.97**E'«01:

• •- 3.6968E»01 '••••
X . 1.5*83E'»02'<>

• = '9.*Z116*Ob'
• 1.961*6*00 •"'

. •'•• 2.044CE»00"-
'". • 8.72906-01

'*. 55826*00 •

HOfcE' FRACTIONS

9.5139E-02
7. 36106-01
9.51C96-02
1.18206-04-

- 6.48066-05-
8.79026-05
7.33766-02
7.*30Z6-06

-' 1.62816-20

R6FL6CTEO SHOCK
,' 5.9165E*03

' .; 5.*720E*01
. , ' ; 5.0793E*Ol
',, Va l.8079E»02
'..'" , 1.0068E»01

1.9932E*CO
: ; 2.1287E»00

'.' '", 8.70166-01
4.302*6*00

'.' V 1.3118ET01
6.6690E-01

. . 1.3111E.-01
1.0397E-0*
9.*722E-05
1.39*l'E-0*
7.044l6r02

:- ' 2.37216-05
1.42316-18

o* :«'/sec .'
',•*,/"• : • ' .

'•'REFLECTED SHOCK
"•'• '••'•' 5.9005E*03
' • • ' 5.62356*01

- *. 82096*01
'A ' l.«3* 56*02

'-'•' 1.03106*01
*•'•' -;; 2.0282E»00
' '•'-•.* 2.17656*00
"•! • 8.68**6-Ol

• *. 3*576*00

- -_i, : — •;_

' 1.502*6-01
6.30376-01
1.50156-01
8. 32776-05
9.3940E-05
1.4181E-0*
6.88836-02

-- 3.*7226-05
5.49006-18

PI = Si
XH2 = .

' - " '• - < - •
P ^ ' •

, f ',,

RHO' .
, . H-' '..
' "A ', ' ' " "
""•s-;; 'C- .• ., 2. "'..-. „

GAME''.. '
•"u"""-""-'" "•

SPEC I E S

E-.-fC. ':'',
H.°. -,.;. . '
H* -';. "f '

'HZ"" • ' '• ' !
H-. '•' ' '•'
HZ*;;:"' '
HE ' ".

". HE.*'.,'; "•'.:•.
HE**' " ' '

006*02 'N'/Sd-M,
85

j. . .
MOVING 'SHOCK. .'.

5.5876E»,02
3.3057E*oi-. ;.
9.0347E»00
9.56906*01.,
7.7121E»00 ,
1.91816*00 „ "'
1.8709E*00.. ,
9.6170ET01 .' '.
1.86676*01° '"

1.13316-02'° ;
8.9692EX01 .
1.1350E.-'0'2',':
1.9431E-:0*.,-
5.2*506r06., '
5.S414E-06.
8.01776-02. '
1.06ZOE-08...
2.5574E-31

•• ,US1 = 2.60E*0* H/SEC '-.',•
XHE « .15

»,.'

STANDING SHOCK
- 3.92856*03
.',' 5.15716*01.=

3.6*776*01
". I.66856.«b2r'

..' '9.67616*00. -
. " 1.993*6*00"°

." ., 2.08846*00-,
,8.69326-01 .

' *.6315E»00

MOLE FRACTIONS

6.9928E-rbi.'
1.1*306-01
9.6146E-05 '.

',. 6.9li06-05 .
; 9.65586-05 ,

7.18i*E-02
1.24686-05'
1.06566-19

R6FLECTED SHOCK
-i -. 6.098TE»03
., • 5.7919E»01
- . 4.72526*01
-- ., 2.07336*02
. . 1.05836*01
; 2,Q622E*00

2.228*6*00
8.6771ET01
*. 40746*00

"'!' 1.70036r01
"•'• 5.92*16-01

1.69936^01
6.78436-05
9»*210E— 05
l.*6306-0*

.,,: 6.72616-02
5.1017E-05
2.2025E-17

PI * 5'.OOE*02 N/.SU-Mi - - ' 'USI =^2.706*6*' N/S6C
XH2 * .85 ., . • i XH£ . >15

•:v>(. >.---r;

'^-!-Ti-'
^K . •
'.' RHO% :
'.-H: ••':"
' ' • 'A ' . '' ''
•.-.s..".^;-. i '.••:...'

GAME
'V ' • ' • ' •

c pc'h't c corct. lea

" e- "..;: •;.'
H -

•H*"' K - - ' • ' '
H2- '•
H- ' - '
HZ*. "

'ME". -;'••";
HE*
H6'»*'- '

MOVING SHOCK
6.01536*02

' 3.56856*01 '
8.91816*00

' .03086*02
, .87356»flb.
" .9*456*60'.

.89026*00

.19086-01
1.9354E»'01

2. 139 IE- 02
4.77716-61
2.13906-02
1.30126-0*
8.06106-06
9.10676-06
7.93586-02
5.21556-08
8.0860E-29

"'STANDING SHOCK /.REFLECTED SHOCK
'. , :*. 20*26*03,', . .
'.... '-5.3*3*E«Oi;... ,,"
.:'.;;• .'3.6835E'toiV'.'.-'.':;• i.798iE*oz .;.., '.

"' " ,.9.9*95E*00-r •'. -
",;'. 2.o2*5E*o'o ".-.;'-,••
"... 2.1361E*00';, '•
. 8.67306-01 „.,. .

*. 69176*00

~~ HOLE FR ACT IONS ™-~-

1.3*116-01 . .'.'
6.6136E-01
1.3*036-01.
7.98l'2E-05

' 7.3470E-05
1.0585E-0*
7.0203E-02
2.01866-05

•• ' 6.21786-19

6.43916*03
5.97226*01
*. 736 36*01
2.22376*02
1.08796*01
2.09536*00
2.28356*00
8.67806-01

' *. 48*76*00

1.90056-01
5.5404E-01
1.89926-01
5.59056-05
9.4781E-05
1.5172E-04
6.5614E-02
7.4510E-05
8.783*6-17

.89



TABLE I. -Continued

p • 500 N/ m'

PI = 5.
XH2 = .

P
T
RHO
H
A
S
I
GAME
U

SPECIES

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

PI = 5.
XH2 * .

P
T
RHO
H
A
S
L
GAME
U

S PEC I E S

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

006*02 N/Sg-M,
85

MOVING SHOCK
6.46896*02
3.78726*01
8.9242E*00
1.1078E*02
8.05126*00
1.97006*00
1.9140E*00
8.9426E-01
2.0072E*01

3.3552E-02
3.5441E-01
3.3550E-02
9.6699E-05
1.0882E-05
1.2531E-05
7.8369E-02
1.6508E-07
5.2498E-27

OOE*02 N/SU-M,
85

MOVING SHOCK
6.9457E»02
3.9759E»01
8.9991E*00
1.1879E*02
8.2381E*00
1.9952E*00
1.9413E»00
8.7929E-01
2.08116*01

4.7106E-32
8.2842E-01
4.7103E-02
7.6306E-05
1.35786-05
1.5960E-05
7.7269E-02
4.0152E-07
1.3442E-25

US1 = 2.806*04 M/SEC
XHE « .15

STANDING SHOCK
4.54926*03
5.53006*01
3.7625E»01
l.9351E«02
1.0235E»01
2.05516*00
2.13646*00
8.66346-01
*.7703E»00

MOLE FRACTIONS

1.54C4E-01
6.23126-01
1.5397E-01
6. 69646-05
7.7330E-05
1.1 49 36-04
6.8575E-02
3.1514E-05
3.21216-18

REFLECTED SHOCK
6.9321E»03
6.16086*01
4.80586*01
2.38426*02
1.11936*01
2.12316*00
2.34136*00
8.68566-01
*.5737E*00

2.10066-01
5.1S69E-01
2.0989E-01
4.61996-05
9.4926E-05
1.56856-0*
6.3958E-02
1.0775E-0*
3.40326-16

US1 = 2.90E»0* M/SEC
XHE = .15

STANDING SHOCK
*.9482E»03
5.7165E*01
3.8659E«01
2.07916*02
1.05296*01
2.08566*00
2.2390E«00
8.66186-01
4.85696*00

HOL E FR ACT I ONS

1.73936-01
5.84S7E-01
I. 73846-01
5.6441E-05
8.0421E-05
1.2332E-04
6.6S41E-02
4.76S06-05
1.48746-17

REFLECTED SHOCK
7.4899E»03
6.35686*01 .
4.90546*01
2.55406*02
1.15256*01
2.16116*00 '
2.40196*00
8.6991E-01
4.6765E*00

2.29996-01
4.7750E-01
2.2977E-01
3.80216-05
9.4197E-05
t. 60846-04
6.2295E-02
1.5440E-04
1.277BE-15

PI = 5
XH2 «

P
T
RHO
H
A
S
2
GAME
U

SPECIES

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

PI - 5.
XH2 -

C
r
RHO
H
A
S
z
GAME
U

SPEC 1 E S

E-
h
H*

H2
H-

H2*
HE
HE*
HE**

.OOE»02 N/SO-N, US1 - 3.00E«0* M/SEC

.65

MOVING SHOCK
7.44386*02
4.14376*01
9.11326*00
1.27096*02
8.42936*00
2.02016*00
1.97126*00
8.69886-01
2.15626*01

6.15746-02
3.00666-01
6.1570E-02
6.24606-05
1.6091E-05
1.93096-05
7.60946-02
3.24656-07
1.8600E-24

.J06*02 N/SQ-Mt

.85

MOVING SHOCK
8.4994E»02
4.4383E»01
9.39906*00
l.*457E»02
8.81756*00
2.07006*00
2.03756*00
8.5976E-01
2.3085E»01

9.2085E-02
7.4213E-01
9.2077E-32
4.4518E-05
2.0461E-05
2.55056-05
7.3618E-02
2.5440E-06
1.15866-22

XH6 » .15

STANDING SHOCK
5.3957E»03

. 5.9035E»01
3.98466*01
2.22976*02
1.08336*01
2.11616*00
2.2938E*00
8.6664E-01
4.93476*00

MOLE FRACTIONS

1.93656-01
5.4716E-01
1.93536-01
4.75S9E-05
8.26C7E-OS
1.3072E-0*
6.532»E-02
7.0353E-05
6.28216-17

REFLECTED SHOCK
8.1130E»O3
6.5575E»01
5.0206E»01
2.7312E»02
1.18696*01
2.194OE»00
2.»642E»00
8.7179E-01
4.77895*00

2.494*6-01
4.4021E-01
2. 49176-01
3.1123E-05
9.2427E-05
1.6317E-04
6.0652E-02
2.18526-04
4.5795E-15

US1 » 2.20E»04 M/SEC
XHE < .15

STANDING SHOCK
6.39486*03
6.27786*01
4.22986*01
2.54816*02
1.1462E*01
2.177*6*00
2.4082E*00
8.69066-01
5.13386*00

HQL t FR ACT IONS

2.3197E-01
4.7371E-01
2.31 J7E-01
3.34946-05
8.3720E-05
1.41C7E-0*
6.21436-02
1.43616-04
8.81666-16

REFLECTED SHOCK
9.53026*03
6.97876*01
5.26366*01
3.10956*02
1.26036*01
2.26056*00
2.59456*00
8.77236-01
5.01676*00

2.8712E-01
3.68186-01
2.86626-01
2.01676-05
8.54766-05
1.61676-04
5.7387E-02
4.28436-04
5.3796E-1*

90



TABLE I. -Continued

500 N/ m

PI - 5.
XH2 * .

p :
T
RHO
H
A
S
i
GAME
U

SPEC IE S

E-
H
H*
H2 •
H-
H2»
HE
HE*
HE** ,

PI • 5.
XH2 * .

P • .
1
RHO
H
A '
S
Z
GAME
U

E-
H
H*
H2
H-
H2»
HE
HE*
HE»»

006*02 N/Su-Mi
85

MOVING SHOCK
.9.63286*02
4.6985E»01
9.7136E*00

'1.63206*02
9.2107E*00
2.1202E+00
2.1106E»00
8.5548E-01
2.4628E*01

1.23.55E-01
6.8176E-01

.1.2354E-01
3.3095E-05
2.38B1E-05
3.1021E-05

.7.1063E-02
6.1008E-06
2.9081E-21

OOE*02 N/SO-M,
85

MOVING SHOCK
1.0831E*03'
4.9376E*01
1.00196*01
1.32956*02
9.6089E»00
2.17116*00
2.18946*00
8.5408E-01
2.61556*01

1.5509E-01
6.2124E-01
1.5507E-01
2.5022E-05
2.6292E-05
3.5459E-05
6.8498E-02
1.2570E-05
4.1925E-20

US1 = 3.40E*04
XHE = .15

M/SEC

STANDING SHOCK REFLECTED SHOCK
7.5258E«03
6.6603E*01
4.4689E*01
2.8894E*02
,l.2127E*01
2.23946*00
2.52856*00
8.7327E-01
5.3581E»00

HOLE FRACT IONS ~«

2.6851E-01
4.0375E-01
2.6817E-01
2.28S5E-05
8.0529E-05
1.4460E-04
5.9047E-02
2.7703E-04
9.9175E-15

US1 = 3.60E»04
XHE = .15

l.U52E*04
7.43516*01
5.49306*01
3. 5190E *02
1.34066*01
2.3279E*00
2.7307E*00
8.8522E-01
5.2901E»00

3.2267E-01
3.0039E-01
3.2177E-01
1.2255E-05
7.4334E-05
1.5112E-04
5.4103E-02
8. 2900 E- 04
5.8954E-13

M/SEC

STANDING SHOCK REFLECTED SHOCK
8.7467E«03
7.0543E*01
4.6748E»Ol
3.2496E*02
1.28276*01
2.30166*00
2.65246*00
8.7932E-01
5.61066*00

• MOLE FRACTIONS ~*

3.02666-01
3.38486-01
3.0208E-01
1.5005E-05
7.3387E-05
1.4050E-04
5.6040E-02
5.13566-04
9.4643E-14

1.2935E*04
7.9393E*01
5.67646*01
3.95776*02
1.429 IE *0 1
2.3959E*00
2.8T03E»00
8.9620E-01
5.6182E»00

3.5561E-01
2.38006-01
3.5393E-01
6.8165E-06
6.0127E-05
1.31816-04
5.06536-02
1.60 58 £-03
6.3*77E-12

PI * 5.
XH2 = .

P
r
RHO
H
A
S
i
GAME
U

SPEC LES

f-
H
H*
H2
H-
H2*
HE
HE*
HE**

PI = 5.
XH2 = .

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

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

006*02 N/Sj-M,
85

MOVING SHOCK
1.210iE»03
5.1645E»01
1.0309E»01
2.0384E*02
1.0015E*01
2.2228E*00 '
2.2733E*00
S.5438E-01
2.7692E»01

1.8626E-01
5.61'.<.E-01
1.8623E-01
1.89B3E-05
2.7723E-05
3.8788E-05
«.5960E-02
2.3519E-05
4.2580E-19

OOE»02 N/SQ-M,
85

MOVING SHOCK
1.3«*9E»03
S.3846E*01
1.05766*01
2.2586E*02
1.0*32E»01
2.2753E*00
2.3617E*00
8.5583 E-01
2.92356*01

2.1673E-01
5.0301E-01"
2.1667E-01
1.4325E-05
2.8206E-05
*.0922E-05
6.3472E-02
<,. 12406-05
3.3885E-18

r US1 •> 3.80E«04 M/SEC
XHE = .15

STANDING SHOCK
1.006SE*04
7.4750E«01
4.8459E«01
3.6315E*02
1.35BOE.01
2.3642E«00
2.7795E*00
8.B757E-01
5.8964E*00

' MOLE FRACT IONS

3.3454E-01
2.77.72E-01
3.3355E-01
9.2565E-06
6.31796-05
1.29226-04
5.30246-02
9.41656-04
8. 43246-13

REFLECTED SHOCK
1.48936*04
8.51666*01
5.80826*01
4.4271E»02
1.5279E*01
2.46396*00
3.0107E»00
9.1041E-01
5.9736E»00

3.8563E-01
1.8198E-01
3.8241E-01
3.37526-06
4.4742E-05
1.0609E-04
4.6668E-02
3.1551E-03
7.1741E-11

US1 - 4.006*04 M/SEC
XHE - .15

STANDING SHOCK
1.1473E»04
7.93506*01
*.9720E»01-
4.03<.JE«02
1.4398E*01
2.42696*00
2.90816*00
8.9837E-01
6.2244E*00

MOLE FRACT IONS

3. 63976-01
2.22106-01
3.6218E-01
5.2771E-06
5.1033E-05
1.1178E-0*
4.98526-02
1.7275E-03
7.40616-12

REFLECTED SHOCK
1.7035£»04
9.2041E»01
5.8778E*01
4.93456*02
1.63936*01
2.53236*00
3.1489E»00
9.2717E-01
6.4117E*00

4.1257E-01
1.3344E-01
4.06256-01
1.4367E-06
3.022SE-05
T.7502f-OS
4.1364E-02
6.2724E-03
8.9554E-10
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TABLE I. -Continued

•500N/nf

PI « 5.00E»02 N/SQ-M.
XH2 '• . .85

US1 - *.206*0* M/SEC
XHE = .15

PI - 5.00E»02 N/SO-M,
XH2 «, .85 •

US1 • *.60E»04 H/SEC
• XHE'» .15-:-' ••• «

P . !

T
RHO
H
A -
S
I
GAME
U •

SPECIES

E-
H •
H* •-
H2
H-
H2» '
HE
HE* '
HE**

PI = 5.
XH2 » '.

- p- • • • -

T
RHO
H
A
S
I'' '
GAME
U~ ''

SPEC IES

E-
H
H* •
H2 ••
H--
H2*
HE '
HE*
HE»»

MOVING SHOCK
1.4860E*03
5.60016*01
1.0817E*01 •
2.49016*02
1.08586*01 1
2.32796*00
2.*533E»00
8.5819E-01
3.07676*01

2.4595E-01
4.4695E-01
2.4587E-01
1.0715E-05
2.7B20E-05
4.1840E-05
6.1074E-02
6.8869E-05
2.236 56-17

OOE*02 N/SO-M.
85

MOVING SHOCK
1.6337E»03
5.81986*01
1.10076*01
2.7327E*02
1.1308E*01
2.38256*00
2.5503E*00 •
8.61*5E-01
3.2290E*Ol

2.7*66E-01
3.91926-01
2.7*536-01
7.80936-Ot
2.65636-05
*. 1*576-05
5.87036-02
1.12706-04
1.3545E-16

STANDING SHOCK
1.29356*0*
8.4481E*01'
5.0*496*01
4.4552E»02
1.52896*01
2.48896*00
3.03506*00
9.11656-01
6.60276*00

MOLE FRACTIONS

3.9053E-01
1.7262E-01
3.8729E-01
2.7357E-06
3.8*326-05
9.0287E-05
4.6238E-02
3.18586-03
6.6074E-11 :

REFLECTED SHOCK
1.93*36*0*
1.00356*02
5.87756*01
5.4772E»02
1.76506*01
2.60056*00
3.279*6*00
9.46526-01
6.9231E*00

4.3593E-01
9.4324E-02
4.23946-01
5.2041E-07
1.86426-05
5.1046E-05
3.3778E-OZ
1.19626-02
1.1735E-08

US1 = 4. 406*04 M/SEC
XHE = .15

STANDING SHOCK
1.4*136*04
9.03146*01 •
5.055*6*01
4.89*06*02
1.62536*01

. 2.5S02E*00
3.15686*00
9.265*6-31
T.0333E«00

MO LE FRiCTI ON S

*.I*O«FTOI
1.30216-01
4.0814E-01 -
1.26S9E-06
2.6854E-05
6.7573E-05
4.1658E-02
5.8574E-03
6.0673E-10

REFLECTED SHOCK
2.17806*04
1.10366*02
5.81286*01
6.05936*02
1.91286*01
2.6660E*00
3.39526*00
9.7651E-01
7.52536*00

4.55l*E-01
6.5*63E-02
*.3517E-Ol
1.6476E-07
1.09086-05
3. 07496-05
2.4229E-02
1.9951E-02
1.4114E-07

p
T
RHO
H
A
$

-2
GAME
U

SPECIES

E-
H
H«
HZ
H-; -
H2»
HE
HE*
HE**

PI • 5
XH2 »

-' P
T
RHO

" M
A
S '
I
GAME

' U

SPECIES

Er
• H '•
H»
H2
H-
M2*
HE
HE*
HE»«

•MOVING SHOCK
1.7881E»03
6.0*256*01'
l.U68E»01
2.98666*02
i.i773E»oi
2. 43 70E* 00
2.6*97E»00
8.6S60E-01
3.38066*01

' • „• •!

3.0186E-01
•3.39T9E-i01
3.0167E-01
5.5679E-06
2.46406-05
3. 991 5E -05
5. 64296-02
1. 60606-04
7.5129E-16

.006*02 N/SQ-M

.85 ' . •

MOVING SHOCK
1.94aBE»03
6.27476*01 '
1.128*E*01
3.25166*02 '
1.226*6*01

' 2.4923E*00
2.752*6*00
8.7085E-01
3.53116*01

3.2789E-01
2.89966-01
3.2759E-01
3.8317E-06'
2.2110E-05
3.723*E-05
5.*211E-02
2.8827E-0*
*.0358E-15

-STANDING SHOCK
1.5909E«04

• 9.701*E*01
5.01*9E*01

: 5.3501E«02
- 1.7290E»01
' 2.609«E«00

3.2700E»00
' 9.*239E-01

7.5336E«00

- MOLE FRACTIONS

*.3*29E-Ol
9.58T9E-02
*.2389E-01
5.2976E-07
1.T5T8E-05
4. 6994 E- OS
3.5*956-02
1.0377E-02
5.'5*79E-09

REFLECTED SHOCK
• 2.4433E«04.

1.2371£«02
. S.6*82E»O1

6.698TE»02
' 2.11«2E«01

2.7313E«00
3.*96«E»00
1.0333E*00
8.3262E»00

:

4.T097E-01
4.3500E-02
*.*261E-01
4.0712E-08

. 6.02I8E-06
1.6132E-05
l.*5*3E-02
2.8351E-02
1.7980E-06

. US1 - *.80E*0* M/SEC
XHE -' .15 '

STANDING SHOCK
• : 1.73886*0*

1.0*666*02
*. 92856*01
5.822*6*02
1.8*31E»01 '
2.6673E«00
3.3T10E«00'-
9.62866-01
8.0935EtOO' '

- MOLE FRACTIONS

*. 51236-01
6.978*6-02
*.3**5E-Ol
2.02936-07
1.10366-05
3.0735E-05 '
2.77V2E-02
1.67566-02
*. 6* 786-08

REJECTED SHOCK
2.7305E»0*
1.42356*02
5.3678E»01
7.40T8E»02
2.3695E»01
2.79*96*00
3.57336*00
1.1038E*00
9.38876*00

-_ '

4.8228E-01
2.7621E-02
4.48UE-01
7.5274E-09
3.3*12E-06
7.2404E-06
7.8294E-03
3.*123E-02
2.4916E-OS
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TABLE I. -Continued

500 N/ m

:P1 = 5.
XH2 = .

t .» - <•'!,•• • . ) ! ; •>•

'.-• t'i'P,,; - '.
. .. ...jiT'Ju'i •
• ( ••, -RHO. ;.
••'.•' : H • :

'•>* 7s •'• '.[
i t • :*-. i
i-*- ^l ^ GAHE f

0' "

SPEC 16 S

, .,̂ .H»,-i . i.
-,..'<'«" ',.
• -,.! H-r-.'
-". . H2~* .
• , -• HE . \
•'. . HE* ",

H6*» *

PI "•' 5.
XH2 = .

, , : • • • ' • : • '
p

".'. ,i ••
. :.. ^RHO
„' '.< ' "M . 4 ..

S^

:"' , , i ' ' '
' ' ' iSAM6 .

'u' • *

SPEC IE S

. " 'H
' H* ' .

H2
'H-
H2*
H6
H6*
HE**

00^*02 jN/SO-Mt
85

i. • • • • • ?•-. -:

usi » 5.coE*04 , 'M/SEC
XHE = .15

• • •
MOV ING '.SHOCK' .STANDING SHOCK

2.1160E.*03; -
6.518.86*01' , ;
1.13666*01' ,
3.5277E*02;.
1.278lE*Ol! * . -
2.3473E*00
2.8560E»0"0. .;
8.7737E.T6l- •
3.68086*01

3.52296-Olj
2.433;36-01-
3.5181E-i)l
2.5363E-.06
1.9L77E'-05
3.3"630E-05
S.206'dE-02
4.60366-04 .
2.13346-14

006*02 N/SU-M".
65

MOVING SHOCK
2.2892E»03. ,
6.78386*01,,
1. 1395E*Ol"(
3.81496*02 ""
1.33386*01 :
2.6027E*,00; '
2.96146*00 ,
8.85626-01' '
3.8290E*6i

3.7532EV01-
1.99436-01
3.74566-01
1.5843E-06
1.59406-05
2.91916-05
4.9905E-02
7;4759E-04
1.1715E-13

1.88156*04
1.13796*02
4.7779E»01>
6.30886*02
l.98196,*01 ,

: 2.72356*00 ,
3.46076*00 ,
9.9746E-01
8.76886*00

HOLE FRACT IONS

4.6545E-0'l
4.98226-02
4.4136E-01
6.87026-08
6.6461E-06
1.86146-05
1.926.4E-02
2.4079E-02
3.7013E-07

USI = 5.20E*
XHE •= .15

STANDING SHOCK
2.01276*04-
1.24826*02
4.56396*01
6.80616*02
2.15076*01
2.77646*00
3.53336*00
1.04886*00
9.5725E«00

HOLE FRACT IONS

4^76426-01.
3.50506-02
4.46066-01
2.05896-08
3.95536-C6
1.04776-05
1.21016-02
3.03,56-02
2.74736-06

REFLECTED SHOCK
3.0396E»04
1.6644E*C2
5.04406*01
8. 1864E*02
2.6148E*01
2.8546E*00
3.6205E*00
1.13466*00
1.06766*01

4.8903E-01
1.7698E-02
4.51846-01
1. 2872 E- 09
2.08056-06
3.0979E-06
4.5380E-03
3.65S5E-02
2.96886-04

04 M/SEC i

REFLECTED SHOCK
3.34906*04
1.91786*02
4.78286*01
8.9953E*02
2.7802E*01
2.90726*00
3.65116*00
1.10396*00
1.19406*01

4.93306-01
1.23886-02
4.53226-01
2.98516-10
1.4947E-06
1.53146-06
2.99626-03
3.60986-02
1.99016-03

PI =• 5.
XH2 =

P
.T

RHO'
H
A.-
S
.1
GAME
U

SPECIES

E-
H
'H»
H2 :
H-
H2*
HE
HE*
HE**

PI = 5.
XH2 » .

P .
T
RHO
H
A

- S
z
GAME
U

SPEC IE S

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

006*02 N/SU-M,
85

MOVING SHOCK
2.46816*03
7.0775E*01
1.1372E»01
4.1131E*02
1.3945E»01
2.6580E»00
3.0665E*00
8.9601E-01
3.9755E*01

3.9673E-01
1.5884E-01
3.95476-01
9.2064E-07
1-.2601E-05
2.4186E-05
4.76706-02
1.24566-03
6.89366-13

OOE»02 N/SO-M,
85

MOVING -SHOCK
2.6524E*03
7.4115E»01
1.1291E*01
4.42226*02 .
1.4611E*01
2.71286*00
3.1696E»00

9.0881E-Q1
4.11996*01

4.16346-01
1.2212E-01
4.1418E-01
4.87886-07
9.3733E-06
1.89406-05
4. 51766-02
2.14916-03
4.51826-12

US1 = 5.406*04 M/SEC
XHE = .15

STANDING SHOCK
2.1292E»04
1.3825E«02
4.2945E«01
7.3122E«02
2.3371E*01
2.8261E«00
3.5862E*00
1.1016E»00
i.o5oae*oi

MOLE FRACTIONS

4.84146-01
2.43S6E-02'
4.4963E-01
5.5173E-09
2.41226-06
5.5211E-Ot
7.3383E-03
3.44656-02
1. 92816-05

REFLECTED SHOCK
3.64016*04
2.14136*02
4.61766*01
9.79616*02
2.88326*01
2.95286*00
3.68136*00
1.05456*00

1.29676*01

:: —

4. 97466-01
9.6576E-03
4.52146-01
1.06686-10
1.20136-06
9.33346-07
2.06626-03
3.20*36-02
6.63816-03

US1 • 5.60E*04 M/SEC
XHE • .15

STANDING SHOCK
2.22446*04
1.53596*02
3.9999E*01
7.822*6*02
2.5093E*01
2.8722E*00
3.62096*00
1.13236*00
1.1615E»01

HOLE FRACT IONS

4.89086-01
1.72*86-02
4.5224E-01
1.47676-09
1.5804E-06
2.8820E-06
4.7006E-03
3.6610E-02
1.15286-04

REFLECTED SHOCK
3.90436*04
2.33476*02
4.50116*01
1.05826*03
2.99396*01
2.99406*00
3.71536*00
1.03336*00
1.37506*01

5.02066-01
8.05176-03
4.49526-01
5.05756-11
1.024T6-06
6.51306-07
1.37516-03
2.54586-02
1.35416-02
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TABLE I. -Continued

•500N/nr

PI =• 5
XH2 »

.- P. •
• T

RHU
1 H

A
' .- S ' •
.1' .

• GAME
U

SPEC IE 5

• 6- •
• H - - •' '

H»
. HZ '
• H-. •
H2*

.HE - : ;
HE*. .
HE**

PI =• 5
XH2 «

P
T
RHO
H
A
S
1
GAME
U

SPECIES

E- .
H .
H*
HZ
H-
H2»
HE
HE*
HE**

.006*02 N/SU-M,

.85

MOVING SHOCK
2.84176*03
7.79956*01
1.1149E*01
4.74206*02
1.53416*01
2.76686*00
3.Z678E»00

. 9.23346-01
4.26186*01

4.3389E-01
9.0156E-02
4.30036-01
2.31476-07
6.4929E-06
1.3880E-05
4.20i8E-02
3.8443E-03
3.3738E-11

.OOE»02 N/SQ-M,

.85

MOVING SHOCK
3.0359E»03
8.24646*01
l.0967E*01
5.0726E*02
l.6105E»01
2.8188E»00
3.35696*00
9.36946-01
4.40146*01

4.4891E-01
. 6.4398E-02

4.41996-01
9.9483E-08
4.2172E-06
9.563*6-06
3.7767E-02
4.9163E-03
2.7225E-10

US1 - 5.80E*
XHE « .15

STANDING SHOCK
2.3038E«0<.
1.6985E*02

. . 3. 7223E*01
8.3*026*02
2.64786*01
2.91486*00
3.64346*00
1.13276*00
1.2762E*01

MOLE FR ACT IONS

4.92316-01
1.2657E-02
4. 53876-01
.4.4070E-10
1.1208E-06
1.57956-06
3.26546-03
3.7361E-02
5.3847E-04

04 M/SEC

REFLECTED SHOCK
4.15016*04
2.S294E*02
4.3738E*01
1.1390E*03
3.1431E*01
3.0348E»00
3.75146*00
1.04126*00
1^45306*01

5.0685E-01
6.8138E-03
4.46356-01
2.5913E-11
8.7539E-07
4.70256-07
8.1763E-04
1.7834E-02
2.1333E-02

US1 * 6.00E*04 M/SEC
XHE - .15

STANDING SHOCK
2.3771E*04
1.86356*02
3.48266*C1
8.87166*02
2.7447E*01
2.95516*00
3.66286*00
1.10376*00
1.38416*01

MOLE FRACTIONS

4.9492E-01
9.69046-03
4.54436-01
1.S316E-10
8.4529E-07
9.3139E-07
2.3830E-03
3.6650E-02
1. 91136-03

REFLECTED SHOCK
4.3880E*04

• 2.74106*02
4.23156*01
1.22436*03
3.33216*01
3.07436*00
3.7832E*00
1.0707E»00
1.9422E*01

5.11006-01
5. 75 506-03
4.43596-01
1.3434E-11
7.34426-07
3.4087E-07
4.25206-04
1.10396-02
2.8185E-02

PI - 5.006*02 N/SO-*,
XH2 <• .85

US1 » 6.206*04 H/SEC
X H E - .13

P
T
RHO
H
A
S
Z
GAME
U

SPEC I E S

6-
H
H*
H2
H-
HZ»
H6
H6*
H6»»

MOVING SHOCK
3.2346E»03
8.76536*01
1.07356*01
5.41386*02
1.69086*01
2.87016*00
3.43766*00
9.48726-01
4.53836*01

4.61846-01
4.47246-02
4.4979E-01
3.8T72E-08
2.57656-06
6.1990E-06
3.15886-02
1.20476-02
2.2812E-09

STANDING SHOCK REFLECTED SHOCK
2.44186*04 •

- 2.0218E»02
3.27856*01 •
9.41666*02 '
2.81266*01
2.99456*00
3.68386*00 •
1.06216*00
1.48416*01

. uni F FQAfTtflMC —nULC rKAl,! IUN3

4.97806-01
7.7433E-03
4.S374E-01
6.30286-11
6.68226-07
5.95826-07
1.74866-03
3.38856-02
5.08546-03

4.60496*04
2.98226*02
4.05616*01
1.31256*03
3.54756*01

• 3.11266*00
3.80686*00
1.1085E*00
1.63466*01

5.1403E-01
4.7888E-03
4.41776-01
6.74296-12
5.93106-07
2.42486-07
1.9339E-04
6.15856-03
3.30516-02

PI - 5.006*02 N/SO-Mt
XH2 ' .85

US1 - 6.406*04 M/SEC
XH6 • .15

• M O V I N G SHOCK
P 3.43766*03
T 9.36206*01
RHO 1.04626*01
H. 5.76546*02
A 1.7806E*01
S ' 2.92056*00
I 3.50956*00 '
GAM6 9.64966-01
U ' 4.67245*01

S T A N D I N G SHOCK
2.50876*04 •
2.16506*02
3.12496*01
9.98576*02
2.88146*01
3.03126*00
3.70826*00
1.03426*00
1.56166*01

R6FL6CTED SHOCK
4.80666*04
3.26446*02
3.85246*01
1.40566*03
3.7704E*01
3.15076*00
3.82216*00
1.13946*00
1.74046*01

3KCI. 1C

6-
H
H*
H2
H-
H2»
HE
HE*
HE**

4.72876-01
3.06366-02
4. 53756-01 '
1.4036E-08
1.5072E-06 •
3.03146-06
2.36206-02
1.91216-02
1.81126-38

nULC r K A l l l U N > —

• 5.0111E-01
6.48516-03
4.5K56-01
3.12536-11
5.56326-07
4.1837E-07
1.2654E-03
2.921SE-02
9.96996-03

5.15986-01
3.9114E-03
4.40876-01
3.2402E-12
4. 58756-07
1.68446-07
7.90026-05
3.21946-03
3.59476-02



TABLE I. -Continued

500 N/ m

PI = 5.
XH2 =

p
:.T: ':"'

RHO
.H
A

.S
i- • i
GAME ..

.U ] . '

SPECIES

E-
.H. .
H*
H2J " , "
Hr'
H2» ' '
HE; \

H'E»
.HE** ..

PI = 5.
XH2 " .

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

SPECIES

E-
H .
H*
H2
H-
H2»
HE .
HE*
HE** .

006*02 N/SO-N,

85 • ; !

MOVING SHOCK
^3. 64386*03 .
1.00466*0.2 .
1.01596*01
6.12726*02 . ..
1.89006*01
2.9680E*,00
3.5701E*30. -
9.95936-01, t
4.80286*01...,

4.81816-01
2.09466.-02 .-
4.5523E-01;i
4.8056E-09 •
8. 584 76-07 I
2. 28576-06
1.54366-02 •„
2.65806r02
1.28496-0.7, .-

OOE*02 N/SO-M,
85

MOVING SHOCK
3.85296*03 •
1.08936*02
9.77606*00
6.4989E*02 .
2.0315E*01
3.01366*00
3.6182E*00
i.o47iE»oo ;
4.9290E*Ol. ,

4.88696-01
1.39926-02
4.55866-01
1.43736-09
4.62556-07
1.26836-06
8.62206-03
3.2834E-02
9.2170E-07

USI = 6.606*04
1 . XHE • .15

M/SEC

STANDING SHOCK REFLECT6D SHOCK
, 2.5694E«04
,- ' 2.29976*02

• 2.9912E*01
1.05706*03

; 2.96896*01
, " 3.06656*00 .

3.73516*00'
1.02616*00

"). 1.62856*01

' MOLE FR ACT IONS ~

5.04706-01
5.5675E-03
4.49576-01
1.7192E-11
4.73726-07

. 3.0894E-07
8.75526-04
2.3438E-02
1.58466-02;.

USI * 6.806*04
XHE - .15 .

*.9893E*04
3.58076*02
3.6371E*01
1.5025E»03
3.9832E*01
3.1882E*00
3.83116*00
1.15666*00
1.85536*01

5.1711E-01
3.16826-03
4.40576-01
1.5496E-12
3.4474E-07
1.16506-07
3.1445E-05
1.7022E-03
3.7420E-02

M/SEC

STANDING SHOCK REFLECTED SHOCK
, 2.60646*0*

2.43606*02
2.8*386*01 .

' 1.1164E*03
3.08056*01
3.10236*00
3.7625E*00
1.0354E*00
1.69136*01

'• HOLE FR ACT IONS ~

5.08306-01
4.78666-03
4.47046-01
9.64606-12
3.99056-07
2.29326-07
5.59446-04
1.7353E-02
2.1955E-02

. 5.11816*04
3.90286*02
3.4185E*01
1.60136*03
4.17496*01
3.22356*00
3.83626*00
1.16416*00
1.97016*01

5.17756-01
2.58526-03
4.40566-01
7.7865E-13
2.57286-07
8.22326-08
1.34336-05
9.8096E-04
3.8107E-02

PI - 5.
XH2 = .

p
. T
. RHO

H
• A

S
i

•-.; GAME
,:• U

SPEC IE S

E-
i-H .
: H* ,
• H2 •• ,

H- •
.•H2*
:, HE

. i HE*.
-HE**

OOE*02 N/SO-M
85

MOVING SHOCK
4.0595E*03
l.l»30E»02
9.3221E*00
6.8788E*02
2.19lOE*Ol
3.0559E*00
3.65016*03
1.10246*00
5.34516*01

4.9316E-01
9. 27746-03
4.5646E-01
3.85326-10
2.4592E-07
6.64026-07
4.4026E-03
3.6686E-02
6.5229E-06

, usi = 7.ooE»o4
XHE = .15

M/SEC

STANDING SHOCK REFLECTED SHOCK
2.60776*0*
2.57726*02
2.6720E*01
1.1746E»03
3.21316*01
3.138*6*00
3.78696*00
1.05786*00
1.75656*01

•~ HOLE FR ACT IONS •" *

5.1146E-01
4.0829E-03
4.4483E-01
5.3466E-12
3.27*6E-07
1.6816E-07
3.2760E-0*
1.191",E-02
2. 73696-02

5.17856*0*
*. 234 76*02
3.18*96*01
1.69926*03
*. 35696*01
3.25886*00
3.83956*00
1.16756*00
2.08306*01

5.18176-01
2.10906-03
4.4065E-01
3.99356-13
1. 88976-07
5.82966-08
6.02996-06
6.05336-0*
3.84566-02
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TABLE I. -Continued

• 1 kN/ rrT

PI » t.OOE*03 N/SO-M,
XH2 •= .85

US1 - 4.00E»03 H/SEC
XHE • .15

P
T •
RHO
H.
A
S '
z
GAME
U

SPECIES

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

PI =. 1
XH2 -

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

E-
H
H*'
H2
H-
H2»
HE
HE*'
HE»t

MOVING SHOCK
"1.209TE*01
3.05576*00
3.9585E*00
3.1244E*00
1.7411E*00
1.06186*00
1.0000E*00
9.9208E-01

• 2.4141E*00

6.6783E-63
5.78226-10
3.1493E-20
8.5000E-01
1.9187E-70
3.7929E-20
1.5000E-01
2.63506-71
a.

.006*03 N/SQ-M,

.65

MOVING SHOCK
1.9056E*01
4.2232E*00
-4.5126E*00
4.37136*00
2.J317E*00
1.09456*00
1.0000E»Ov>
9.77426-01
3.14236*00

' 1.1298E-34
1.15S96-06
5.3421E-20

" a. 50006-01
1.0637E-39
1.60006-20
1.5000E-C1
6.24246-56
D.

STANDING SHOCK
2.53966*01
3.8279E*00
6.63546*00
3.9*366*00
1.93956*00
1.06376*00
1.00006*00 .
9.82746-01
1.43666*00

MOLE FRACTIONS

6.6111E-41
9.8138E-08
4.5187E-20
8.50COE-01
2.4625E-46
2.4235E-20
1.5000E-01
3.5408E-59

• 0.

REFLECTED SHOCK
6.2326E»01

. 5.4*60E*00
1.144*E*01
5.73556*00
2.28706*00
1.08206*00
l.OOOOE»00
9.60366-01
1.2779E*00

7.7088E-25
9.11826-05
5.7496E-20
8.49926-01
8.4279E-29
1.19236-20
1.49996-01
8.0472E-50
0.

US1 = 5.COE»03 M/SEC
XHE - .15

STANDING SHOCK
5.05126*01
5.65286*00
8.93336*00
5.9741E*00
2.3254E«00
1.0990E«00
1.0001E*00
9. 56506-01
1.5841E*00

HOLE FRACT IONS

d.7102E-23
1.91826-04
5.96586-20
8.49826-01
1.09536-26
9.8443E-21
1.4959E-01
1. 05996-48
0.

REFLECTED SHOCK
1.1097E*02
7.58446*00
1.45776*01
8.4499E*00
2.61406*00
1.12026*00
1.0037E*00
8.97546-01
1.41106*00

6.95236-16
7. 43756-03
6.2816E-16
8.4312E-01
8.0934E-19
6.7943E-17
1.49446-01
2. 49586-38
0.

PI « 1
XH2 =>

P
T
RHO
H
A
S
I
GAME
U

SPEC16S

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

PI = 1,
XH2 « ,

P
T
RHO
H
A
S
i
GAME
U

SPEC 1 6 S

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

.OOE*03 N/SO-M

.85

MOVING SHOCK
2.7670E*01
5.58586*00
4.95286*00
5.8980E*00
2.31196*00
1.1260E»00
1.0001E*00
9.5675E-01
3.8678E»00

1.76076-23
2.08146-04
6.1602E-20
8.4981E-01
1.3451E-27
7.8298E-21
1.4998E-01
2.3953E-49
0.

.006*03 N/SO-M,

.85

MOVING SHOCK
3.80586*01
7.02746*00
5.40226*00
7.7114E»00
2.52886*00
1.15616*00
1.00256*30
9.0771E-01
4.60666*00

5.9961E-17
4.90426-03
5.58476-17
8.45466-01
2.70106-20
4.21076-18
1.49636-01
7.3229E-41
0.

t US1 « t.OOE»03 N/SEC
XHE * .15

STANDING SHOCK
8.7529E«01
7.62746*00
l« 1424E*01
8.54456*00
2.61316*00
1.13376*00
1.0045E*00
8.9124E-01
1.672<E*00

• MOLE FRACTIONS

1.0783E-15
8.954SE-03
9.86606-16
8.4V72E-01
1.16586-18
9.2962E-17
1.49336-01
5.21C4E-38
0.

REFLECTED SHOCK
1.7234E»02
9.18316*00
1.83186*01
1.15726*01
2.81176*00
1.1574E»00
1 .02446*00
8.4032E-01
1.43696*00

7.3963E-13
4.7727E-02
6.8265E-13
8.0585E-01
2.7337E-15
5.9717E-14
1.46426-01
7.51236-32
0.

US1 ' 7.00E»03 M/SEC
XHE - .15

STANDING SHOCK
1.43276*02
9.19616*00
1.5167E«01
1.17466*01
2.81116*00
1.16956*00
1.02736*00
8.36566-01
1.636SE*00

HOLE FR AC T IONS

8.1711E-13
5.30676-02
7.58166-13
8.00S1E-01
2.6265E-15
6.1570E-14
1.4602E-01
5.1353E-32
0.

REFLECTED SHOCK
2.5177E»02
1.03536*01
2.28876*01
1.51866*01
3.00916*01
1.1968E*00
1.06256*00
8.23126-01
1.42566*00

2.8177E-11
1.17586-01
2.6228E-11
7.4124E-01
1.9382E-13
2.14246-12
1.41166-01
2.16576-28
0.
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TABLE I. -Continued

•p. • 1 kN/m

PI =
XH2 =

P '
t
RHO
H ' . "
A ,
S
L
GAME; .
u': -. "

1.00E*03 N/SU-M, USl - 8.COE*03 M/SEC
. 8 5 ' ' • ' ' ' . ' •

MOVING SHOCK
' 5;05826*01 '

8.2337EOO
6.0566E*00

' 9.8290E*00
2.6646E*00
1.18616*00-

.. ' 1.01*36*00
• 8.5015E-01 '

5.3931E*66

•XHE =• .15

STANDING SHOCK
'- 2.2718E»02

*"' ' l?0*06E»31
• 2. 0*256*01

' • • ' 1.56056*01
3.0219E*00

.1.20846*00 .
1.06876*00

"•• . 8.2111E-01
f - '1:595*6*00

• » '

REFLECTED SHOCK
' 3.67776*02

I.1390E*01
2.89506*01
1.9510E»01

'. . 3.2280E*00
1.2397E»00
1.115*E»30
8.2G20E-01
l.*279E*00

SPECIES . — MOLE FRACTIONS

E7
f t ' . " • ' • -
H* - 1 - . - .

t"2 ' ' ' - '.
H-' ' '" "
H2* ; . .
HE '.
HE*. ": '
H6*»'

1.33606-1*
2.8159E-02 l '
3.1513ET1* ~ . '
a.2395E-01 ' '
*.0*23E-1'7" . ' '
l.88'6E-15 ' '
l.*789E-01
J.8083E-35 '
0. ' '

3.5850E-11
1.2847E-01 ;
3.35356^-11

•7.3117E-01
''2.3790E-13 .
•2.55286-12
' 1.4037E-01

3.3176E-28 .
'0.

3.*080E-10
2.0690E-01
3.1863E-10
6.58626-01
3.63586-12
2.5805E-11
1.3448E-01
2.8622E-26
1.1556E-91

PI = l.006*03-N/SU-M,-
XH2 = .85 ;'.

USl » 1.00E«0* M/SEC
XHE = .15

1
P
T
RHO .
H
A

S -
i ,.
GAME
y ,

SP6C IE S

H • . . ',

H*
H2 •
HT .. • .
H2*" •
HE
HE*.
HE**

10V ING SHOCK
8.18326*01 .
9.8*97E*00
7.7683E*00
l.*9*6E*01- -
2.9297E*00
1.25096*00
1.0695E«00
8.1*79€-01 .
7.0337E*00 -.

1.2861E-11,
1.2998E-01
1.2279E-11.
7.2977E-01
4.1100E-14 •
6.235*E-13.
1.4025E-01
6.60306-30.
0.

STANDING SHOCK
5.03996*02
1.24356*01
3.40366*01

• 2.51516*01 '.
3.49086*00
1.29716*00
1.19086*00

. 8.22916-01
. 1.60656*00

• 'MOLE FRACTIONS •

. . 2.8542E-09,
-•i ,3.20506-01 .

2.69176-09
-5.53546-01
4.2117E-11 •
2.04636-10-

. .1.25966-01 "
6. 2105E-24
1.0426E-86

REFLECTED SHOCK
7.4S28E*02

...1.33836*01
. 4.42226*01

• 3.02906*01
i 3.73836*00

• 1.33706*00 -
. 1.25926*00

8. 29286 -Ol
. . 1.4953E*00

-, 1.30676-08
4.1167E-01

: 1.2369E-08
. 4.6920E-01

2.5820E-10
.. 9.5617E-10
. .. 1.1912E-01
. 2.4217E-22

, 8.0722E-81

PI
XH2

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

1.00E*03 N/SU-M,
.85

-US1 - 9.00E*03 M/SEC
XHE = .15

MOVING SHOCK
6;52376*01 '
9,1326E*00 -
6.88466*00
l.2245E*01
2.79466*00
i.2174E*00
1.03756*00
8.2424E-01

"6.2107E*00

STANDING SHOCK
'3.4671E*02

', i;i4566*pl
" 2.69246*01
'2.00916*01

,3.24866*00
1.251CE»00
1.12416*00
8.19516-01 '•
1.58666*00

REFLECTED SHOCK
"• 5.3171E»02

1.23916*01
' 3.63196*01

2.45656*01
3.47146*00
1.28656*00

. 1.18156*00
•- 8.2309E-01

l.*526E*00

iKti. it:

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

1.2370E-12
7.2331E-02
1.1767E-12
7.8309E-01
2.7110E-15
6.3021E-1*
l.**58E-01
6.9837E-32 •
0.

MULt l:KflLI lUNi —

4.2294E-10
-2.2087E-01
3.9697E-10
6.4570E-01
4.4329E-12
3.04006-11
1.3343E-01
7.30226-26
0.

2.51166-09
3.07296-01
2.36216-09
5.65766-01
3.81276-11
1.67606-10
1.2695E-01
4.8275E-24
8.2674E-85

PI = 1
XH2 =

V ' -•
T .
RHO
H
A'
S ., . .
l' '
GAME ,
U

SPEC I E S

E-
H'-
H*
H2
H-.
H2»
HE
HE*
HE**

.OOE*03 N/S8-M,

.85

MOVING SHOCK
. 1.0028E*02

1.0*696*01
8.6*256*00
1.79306*01
3.06936*00
1.28666*00
1.108*6*00. .

. 8.11826-01 . "•
7.8537E*00 ,•

7.4475E-11
1.95616-01
7.13316-11
6.69066-01
3.16866-13
3.46156-12
1.3533E-01.
3.4341E— 28
1.

.USl - 1.106*04 M/SEC .
XHE » .15

STANDING SHOCK
7.00026*02
1.33896*01 -

• .12546*01 .
.0762E«01

-. .75056*00
.346*E*00

, .26736*00
,8.29166-01 !
,1.6*726*00

MOLE FR ACT IONS

1.37156-08
*. 21896-01
1.3009E-08
4.59756-01
2.60336-10
9.6623E-10
1.18366-01
2.42536-22
6.01656-81

REFLECTED SHOCK
1.01016*03

. 1.4*036*01
5.20426*01

< • . 3.66926*01
*.0335E»00

•< 1.39086*00
• -,-, 1.3*76E»00

8.38216-01
1.562 IE *00

.5042E-08

.1585E-01

.2488E-08

.72836-01

.3178E-09
' .87226-09

.11316-01
7.05916-21
2. 7293 E- 75
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TABLE I. -Continued

1 kN/m

PI = 1
XH2 =

P
T
RHO
H
A
S
Z
GAME
U

SPECIES

t-
H
H*
H2
H-
H2»
HE
HE*
HE**

PI = 1
XH2 =.

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

E-
H
H»
H2
H-
H2*
HE
HE*
HE**

.OOE»03 N/SQ-M,

.85

MOVING SHOCK
1.20*96*02
1.10326*01
9.47046*00
2.11936*01
3.21406*00
1.32466*00
1.1533E*00
8.11886-01
8.66456*30

3.05T9E-IO
2.65866-01
2.93796-10
6.04086-01
1.62236-12
1. 36226-11
1.30066-01
9.43726-27
3.

.OOE*03 N/SU-M,

.85

MOVING SHOCK
1.42436*02
1.15626*01
1.02356*01
2.47366*01
3.36516*00
1.36476*00
1.20376*00
8.13676-01
9.46676*00

1.00366-09
3.3845E-01
9.6718E-10
5.3693E-01
6. 32246-12
4.27866-11
1.24626-01
1.43226-25
9.4421E-92

US1 = 1.206*04
XHE = .15

M/SEC

STANDING SHOCK REFLECTED SHOCK
9.33006*02
1.43526*01
4.80726*01
3.68956*01
4.0322E»00
1.39826*00
1.35236*00
8.37736-01
1. 70926*00

MOLE FRACTIONS -

5.35176-08
5.2K7E-01
5.1113E-08
3.6801E-01
1.2 1556-09
3. 61956-09
1.1092E-01
5.95426-21
7.5861E-76

US1 •= 1.306*04
XHE = .15

1.3254E*03
1.5497E*01
5.91786*01
4.37536*01
4.36436*00
1.44736*00
1.44526*00
8.50416-01
1.65006*00

2.07756-07
6.1616E-01
1.9983E-07
2.6006E-01
5.63046-09
1.3552E-08
1.03796-01
1.67026-19
3.6629E-70

M/SEC

STANDING SHOCK REFLECTED SHOCK
1.20086*03
1.53666*01
5.40976*01
4.3539E»01
4.3414E*00
1.45206*00
1.44466*00
8.4909E-01
1.79356*00

MOLE FRACT ICNS *•

1.8646E-07
6.1555E-01
1.79526-07
2.8061E-01
4.7498E-09
1.17066-08
1. 03836-01
1.1746E-19
2.29C2E-70

1.69176*03
1.67496*01
6.51296*01
5.15116*01
4.7487E*00
1.5059E»00
1.55036*00
8.6819E-01
1.76496*00

7.6870E-07
7.10316-01
7.4651E-07
1.9296E-01
2.1956E-08
4. 41*86-08
9.6726E-02
3.83756-18
5.3427E-65

PI - 1.006*03 N/SO-M
XH2 -

P
T
RHO
H
A
S
Z
GAME
U

SPECIES

6-
H
H*
H2
H-
H2*
HE
HE*
HE**

PI » 1.
XH2 » .

P
T
RHO
H
A
S
Z
GAME
U

SPECIES

6-
H
H*
H2
H-
H2*
HE
HE*
HE»»

.85

MOVING SHOCK
1.66186*02
1.20756*01
1.09296*01
2.85626*01
3.52396*00
1.40686*00
1.25936*00
8.16666-01
1.02676*01

2.84476-09
4.11746-01
2.74986-09
4.69146-01
2.05146-11
1. 15406-10
1.19126-01
1.5473E-24
4.8885E-88

006*03 N/SU-M,
85

MOVING SHOCK
1.91626*02
1.25866*01
1.15386*01
3.26676*01
3.69186*00
1.45066*00
1.31966*00
8.2066E-01
1.10S8E*01

7.3031E-09
4.8441E-01
7.08226-09
4.01926-01
5.84616-11
2.7927E-10
1.13676-01
1.35406-23
1.4487E-B4

i US1 * 1.406*04 N/SEC
XHE « .15

STANDING SHOCK
1.50206*03
1.64996*01
5.90046*01
5.0710E»01
4.69266*00
1.50726*00
1.54286*00
8.6506E-01
1.90426*00

• MOLE FRACTIONS

6.3018E-07
7.0365E-01
6.1H9E-07
1.9912E-01
1.68536-08
3.50466-08
9.72266-02
2.243(6-18
8.44806-66

REFLECTED SHOCK
2.11336*03
1.83616*01
6.92826*01
6.00916*01
5.23646*00
1.56626*00
1.66136*00
8. 98936 -Ol
1.92276*00

3.22906-O6
7.96116-01
3.16856-06
1.13596-01
8.8065E-08
1. 48526-07
9.02916-02
1.2821E-16
2.6220 E-S9

US1 * 1.50E*04 M/SEC
XH6 . .15

STANDING SHOCK
1.82756*03
1.78676*01
6.22486*01
5.83626*01
5.11256*00
1.56276*00
1.64316*00
8.90296-01
2.05236*00

MOLE FRACTIONS

2.24256-06
7.8281E-01
2.1976E-06
1.2589E-01
5.81566-08
1.03076-07
9.12896-02
4.8342E-1T
6.7202E-61

REFLECTED SHOCK
2.59446*03
2.09166*01
7.02296*01
6.97206*01
5.98286*00
1.62736*00
1.76626*00
9.68956-01
2.16946*00

2.05046-05
8.67556-01
2.03286-05
4.7480E-02
*.4507E-07
6.2139E-07
8.4929E-02
1.20396-14
5.951SE-52
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TABLE I. -Continued

1 kN/ irT

PI = 1
XH2 =

P
T
A HO
H
A
S
I
GAME
U

SPECIES

E-
H
H»
HZ
H-
H2*
HE
HE*
HE**

PI = 1
XH2 =

P
T
RHO
H
A
S
Z
GAME
U

e per iceirtl* lea

E-
H
H*
H2
H-
H2»
HE
HE*
HE»»

.006*03 N/SO-M,

.85

MOVING SHOCK
2.18776*02
1.3105E*01
1.2058E»01
3.70536*01
3,8707E*00
1.49606*00
l,3845E*00
8.2574E-01
1.1843E*Ol

1.7606E-08
5.5544E-01
1.7131E-08
3.3622E-01
1.52196-10
6.2648E-10
1.0834E-01
1.0494E-22
2.1912E-81

.006*03 N/SO-Mi

.85

MOVING SHOCK
2.4759E*02
1.3650E*01
1.2479E*Ol
4.17196*01
4.0635E*00
1.5427E*00
l.4535E*00
8.3222E-01
1.2622E*01

4.1091E-08
6.2404E-01
4.01286-08
2.7276E-01

3.7333E-10
1.3367E-09
1.0320E-01
7.7690E-22
1.4058E-78

US1 =• 1.60E<
XHE = .15

STANDING SHOCK
2.1658E*03
1.9754E*01
6.30856*01
6.64606*01
5.67676*00
1.6172E*00
1.7380E«00
9.38636-01
2.26616*00

MOLE FRACTIONS

9.8824E-06
8.4923E-01
9.7714E-06
6.4448E-02
2.1941E-07
3.3048E-07
8.63C6E-02
1.8237E-15
5.406SE-55

US1 = 1.70E*
XHE = .15

STANDING SHOCK
2.4923E*03
2.2830E*01
6.03496*01
7.4905E»01
6.5420E*00
1.6684E*00
1.80896*00
l.0363E*00
2. 61196*00

HOLE FRACT IONS

6.7776Er05
8.9417E-01
6.74SOE-05
2.2767E-02
1.0422E-06
1.3279E-06
8.2922E-02
2.0578E-13
1.0649E-47

04 M/SEC

REFLECTED SHOCK
3.16726*03
2.6336E»01

6.5628E*01
8.12866*01
7.2795E»00
1.68866*00
1.83256*00
1.09806*00
2.6593E*00

3.3535E-04

9.0758E-01
3.3474E-04
9.88186-03
3.9272E-06
4.5388E-06
8.1855E-02
1.1896E-U
4.5327E-41

04 M/SEC

REFLECTED SHOCK
3.8148E*03
3.4121E*01
6.03246*01
9.44426*01
8.16986*00

1.741 IE *00
1.85346*00
1.0555E*00
3.28616*00

4.1231E-03
9.0850E-01
4.1203E-03
2.2686E-03
2.36866-05
2.648CE-05

8.0933E-02
5.7361E-09
2.20186-31

PI - 1.006*03 N/SQ-M, US1 * 1.80E»04 M/SEC
XH2 =

P
T
RHO
H
A
S
Z
GAME
U

SPEC IE*

f-
H
H*
H2
H-
H2*
HE
HE*
H6**

PI = 1
XH2 -

P
T
RHO
H
A
S
Z
GAME
U

SPECIES

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

.85

MOVING SHOCK
2.78056*02
1.42426*01
1.27926*01
4.6665E*01
4.27496*00
1.59056*00
1.52616*00
8.40776-01
l.3393E»01

9.5859E-08
6.8949E-01
9.3967E-08
2.1222E-01
8.8859E-10
2.7800E-09
9.82886-02
5.9339E-21
8.43666-76

.006*03 N/SQ-M

.85

MOVING SHOCK
.10066*02
.49186*01
.2979E*01
.18886*01
.51406*00
.63906*00
.60136*00

8.5295E-01
1.41546*01

2.3189E-07
7.5104E-01
2.28226-07
1.5529"E-01
2.1180E-09
5.7887E-09
9.3672E-02
4.9595E-20
2.8066E-72

XHE - .15

STANDING SHOCK
2.77966*03
2.75946*01
5.47596*01
8.35586*01
7.50136*00
1.71346*00
1.83956*00
1.10856*00
3.13706*00

*" HOLE FRACT ION*

5.99286-04
9.10966-01
5.96576-04

6.28486-03
5. 23146-06
5.93606-06
8.15436-02
4.40026-11
4.2955E-39

, US1 - 1.906*
XHE > .15

STANDING SHOCK
3.0517E»03
3.29726*01
4.99736*01
9.25546*01
8.06486*00
1.75226*00
1.85216*00
1.06516*00
3.67166*00

~ MOLE FRACT IONS

3.37866-03
9.10006-01
3.3766E-03
2.21836-03
I. 7454 E- 05
1.94236-05
8.0989E-02
3.04296-09

1.92296-32

REFLECTED SHOCK
.44796*03
.02496*01
.8907E»01
. 0728E»02
.56816*00
.78196*00
. 8760E*00
.7224E-01

3.70306*00

.5009E-02
-8885E-01
.4999E-02
.0592E-03
iT14TE-OS
.T522E-05
.9955E-02
.4043E-07

2.2544E-26

04 M/SEC

REFLECTED SHOCK
5.0525E*03
4.47896*01
5.9155E*01
1.2000E*02
8.9045E*00
1.81746*00
1.90706*00
9.2834E-01
3.97856*00

3.0676E-02
8.59136-01
3.06516-02
6.8082E-04
9.11496-05
1.1448E-04
7.8658E-02
8.5256E-07
1.5417E-23
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TABLE I. -Continued

PI « 1.00E*03 N/SO-M
XH2 •

P
T '
RHO
H
A
S '
I
CAME .,
U ,'•.;, ,

SPECIES

E- .
M
H»
H2 ,
H-
H2»
HE! .
HE*'
HE** .,

PI •= 1
XH2 =•

P ' .."'
T ' ,
RHO
H
A . .
S
I .
GAME
U .

SPEC IE 5

E- .
H
H»
HZ
H-
H2»
HE
HE*
HE»», .

.85

MOVING SHOCK
. 3.4351E»02

, 1.5748E»Ol .
1.3004E*01
5.738TE»01
4.80066*00
1.6B77E*00

. 'l.6774E*00
;8.7244E-01

.-' l.4902E*01

. 6.1531E-07
8.0764E-01

' 4.0806E-07
1.0293E-01
5.2855E-09
1.2539E-08

. 8.9427E-02
5.0891E-19
3.6278E-70

.OOE»03 N/SU-M

.85 '

MOVING SHOCK
3. 7809 E* 02
1.6893E*01

-1.2789E»01
• b. 31546*01 .

5.18696*00
l.'7358E»00.-
1.7500E»00

. 9. 1000E-01
1.56256*01

2.0471E-06
' 8'. 5717E-01.
, 2.0317E-06

. . -5.7114E-02
'. 1.5191E-06

3.0612E-08
. 8.5712E-02

. 9.7884E-18
9.2485E-64

t US1 = 2.00E»0* M/SEC
' XHE = .15

STANDING SHOCK
J.3205E»03 .

r ,3.7759E»01
4.7091E»Ol
l.0203E»02
8.3723E»00
1.7870E»00
l.867*E«00
9.9*10E-01
4.1110E«00 .

- MOLE FR ACT IONS

1.0*76E-02
. 8.9754E-01

1.0*71E-02
1.112*E-03
3.7000E-05
4.25*1E-05
8.0325E-02
«.8623E-08
V.1217E-28

, USl •= 2.10E*
XHE =• .15

STANDING SHOCK
3.5691E*03
4.1721E«01
*.5264E*01

-1.1206E*02 '
8.6330E*00

. 1.8203E»00
,1.8900E*00

.. 9.4519E-01
<,.4081E»00

MOLE FRACT IONS

2.19C6E-02
.8.7601E-01
2.1893E-02
6.94C7E-04
5.8762E-05
7.07AOE-05
7.9367E-02

'. 2.9969E-07
2.8173E-25

REFLECTED SHOCK
5.6018E*03

, ».8373E»01
5.9600E»01>.
1.326SE»02 .
9.22$8E»00
1.8508E»00
1.9*30E*00 .
9.0559E-01 .
*.1582E»00 .

*.8531E-02
8.2500E-01
4.8489E-02

• 4.9761E-04
1.20S1E-04.
1.5984E-0*
7.7197E-02"
2.78B6E-06

. . 1.1272E-21

04 M/SEC

REFLECTED SHOCK
6.0425E*03
5.1346E»01
5.9364E»01
l.*54«E»02
9.5313E4-00
1.884 IE »00 .
1.9824E»00
8.9250E-01 •
».2868E*00

6.7370E-02
7.8893E-01
6.7308E-02
3.8323E-0*
1.4326E-04
1.9931E-04
7.5659E-02
6.6115E-06
2.5694E-20

PI ' I
XH2 <•

P
T
RHO
H ;

A
S
I .
GAME
U :. ..

e per IF ^Jrt L led

E-
H
H+
H2
H-
H2»
HE
HE*
HE**

PI ' 1.
XH2 = .

.OOE*03 N/SO-M,

.as

MOVING SHOCK
4.1310E*02
l.B756E*01
1.217«E*01 •

, 6.9172E»01
•5.8069E»00
1.7819E*00
1.8091E*00

. 9.9376E-01.
l.6299E»01 .

1.0655E-05
8.9446E-01
1.0617E-05
2.2603E-02

• 5.8572E-08
9.6632E-08
8.2913E-02
3.6301E-16
4.5764E-58

.OOE*03 N/SQ-Mi

.85

USl - 2.20E*04 M/SEC
XHE - .15

STANDING SHOCK
3.7213E»03
4.4926E*01
4.3174E*01
1.22406*02 .
8.8870E*00

. 1.8542E*00
• 1.9185E*00

9.1631E-01
4.5890E*00

MOLE FRACTIONS

3.63026-02
8.48576-01

. 3.6281E-02
• 4.8252E-04

-7.7713E-05
9.7821E-05-
7.8184E-02
1.04556-06
2.5203E-23

REFLECTED SHOCK
6.2542E*03

. 5.3792E*01
:. ..5.7*49S»01
.-. 1.5804E*02

9.8119E»00
1.9187E»00

• 2.0238E*00
• 8.8434ET01
. 4.37736*00-

8.6414E-02
. ...7.52*5E-01 >

. 8.63316-02
2.993*E-0* -
1.5696E-04
2.2736E-04
7.4105E-02
1.2722E-05
•2.6972E-19

USl = 2.306*04 M/SEC
XHE * .15

MOVING SHOCK STANDING SHOCK
P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

4.4750E*02
2.1930E»01
1.1095E*01
7.5407E*01
6.6786E*00
1.82376*00
1.8392E*00
1.1059E»00
1.6892E>01

>

9. 56036-05
9.1228E-01
9.54996-05
5.9736E-03
3.1376E-07
4.1762E-07
8.15536-02
1.3095E-13
6.3298E-49

3.70T3E»03
4.74A4E*01
4.0033E*01
1.32756*02
9. U37E»00
1.8899E*00 •
1.95116*00
8.9890E-01

• 4.6758E»00 :

MOLE FRACTIONS

5.2276E-02
8.1804E-01
5.2245E-02
3.51096-04
9.0403E-05
1. 18256-04
7.6878E-02
2.54896-06
6.00S4E-22

REFLECTED SHOCK
6. 1373E»03
5.5702E*01
5.3330E»01
1.7009E»02
1.0057E*01

' -1.9554E*00
- 2.0660E*00

8.7895E-01
' 4.43126*00

.

1.05036-01
7.1681E-01
1.04936-01
2.32446-04

•• 1.60016-04
2.3930E-04
7.2583E-02
2.0898E-05
1.5531E-18

100



TABLE I. -Continued

1 Ml

PI = l.OOE»03 N/SQ-Mi
XH2 = .85

US1 =• 2.«OE»0« M/SEC
XHE = .15

MOVING SHOCK STANDING SI-OCK
P
T
RHO
H
A
S
z
GAME
U

SPECIES

E-
H .
H*
H2
H-
H2»
HE
HE*
HE**

PI •= 1.
XH2 - .

P
T
RHJ
H
A
S
Z
GAME
U

SPEC IES

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

4.8192E»02
2.60186*01
1.0022E«01
8.1865E*01
7.33186*00
1.85986*00
1.84836*00
1.11786*00
1.74366*01

-

7.5209E-04
9.15676-01
7.51856-04
1.67176-03
1.41296-06
1.6452E-06
8.1156E-02
2.15016-11
7.46816-41

OOE*03 N/Svl-M,
85

MOVING SHOCK
5.18496*02
3.00576*01
9.29926*00
8.86076*01

.66686*00

.89126*00

.85506*00

.05426*00

.80126*01

3.3715E-03
9.11726-01
3.3710E-03
6.65906-04
4.07026-06
4.53426-06
d.0862E-02
8.6733E-10
5.1599E-35

3.6465E*03
4.9581E+01
3.7024E*01
1.43196*02
9.35156*00
1.92556*00
1.9864E*00
8.8792E-01
4.7154E*00

HOLE FRACTIONS

6.90816-02
7.8587E-01
6.90416-02
2.6500E-0*
9.84776-05
1.33196-04
7.55C7E-02
5.05376-06
6.7853E-21

REFLECTED SHOCK
5.9312E*03
5.73216*01
4.9062E*01
1.8194E»02
1.02876*01
l.S920E*00
2.1090E*00
8.7535E-01
4.4691E*00

1.2324E-01
6.8192E-01
1.23136-01
1.8196E-04
1.5791E-04
2.4267E-04
7.1091E-02
3.1408E-05
6.4231E-18

US1 = 2.506*04 M/SEC
XH6 = .15

STANDING SHOCK
3.68336*03
5.15936*01
3.52536*01
1.54326*02
9.59286*00
l.9594E*00
2.02516*00
8.80756-01
4.74006*00

.MOL6 FRACTIONS

8.6829E-02
7.5186E-01
8.67786-02
2.08066-04
1.05676-04
1.47666-04
7.40616-02
9.11206-06
5.5668E-20

REFLECTED SHOCK
5.8902E*03
5.89846*01
4.63466*01
1.9460E*02
1.05346*01
2.02716*00
2.1547E*00
8.7304E-01
4.5147E»00

1.4178E-01
6.46406-01
1.41656-01
1.4551E-04
1.56426-04
2.47226-04
6.95716-02
4.61296-05
2.4948E-17

PI » 1
XH2 »

P
T
RHQ
H
A
S
Z
GAME
U

SPECIES

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

.006*03 N/SQ-M,

.85

MOVING SHOCK
5.57746*02
3.35626*01
8.90296*00
9.56556*01
7.85286*00
1.91976*00
1.36666*00
9.84346-01
1.86336*01

.

9.24876-03
9.0077E-01
9.2477E-03
3.58326-04
8.14096-06
9.0830E-06
8.03616-02
1.04786-08
4.19496-31

US1 * 2.606*04
XHE * .15

M/SEC

STANDING SHOCK REFLECTED SHOCK
3.82566*03 '

- 5.3577£«01
3.4549E»01
1.66206*02
9.84946*00
1.99136*00
2.06676*00
8.76116-01
4.7952E»00

MOLE FRACTIONS —

1.05206-01
' 7.1665E-01

1.05136-01
.68756-04
.U71E-04
.6274E-04
.25636-02
. 5426E-05
.7187E-19

6.03886*03
6.07726*01
4.51026*01
2.08326*02 '
1.08046*01 '
2.06086*00. '
2.20326*00
8.71746-01
4.5765E»00

__ ••

1 .60676-01
' 6.10216-01

1.60516-01
- 1.18686-04

1.56256-04
2. 5451 E- 04
6.8017E-02
6.7199E-05

•9.6213E-1T

PI = 1.00E*03 N/SCI-M,
XH2 - .85

US1 » 2.706*04 M/SEC
XHE = .15

P
T
RHO
H
A
S
Z
GAME
U

SPEC I6S '

6-
H
H*
H2
H- ,
H2* .
H6
HE*
HE**

MOVING SHOCK
5.99976*02
3.64496*01
8.73776*00
1.03036*02
8.02256*00
1.94646*00
1.88386*00
9.3731E-01
1.93046*01

1.82146-02
d. 836 96-01
1.82126-02
2.34666-04
1.28526-05
1.4607E-05
7.9624E-02
5.6809E-08
1.8608E-28

STANDING SHOCK
4.06876*03
5.55876*01
3. 4667£*01
1.78986*02
1.01236*01
2.02226*00
2.11146*00
8.7317E-01 '
4.85816*00

• MOLE FRACTIONS

1.24136-01
6.8035E-01
1.2404E-01
1.39946-0*
1.1976E-04
1.78806-04
7.10186-02
2.50676-05 '
2.18666-18

REFLECTED SHOCK
6.35306*03
6.27016*01
4.49356*01
2.23236*02
1.10996*01

. 2.09356*00
2.25486*00
8.71256-01
4.65456*00

1.79906-01
5.TJ37E-01
1.7969E-01
9.79486-05
1.56756-04
2.63716-04
6.64276-02
9.7493E-05
3.71806-16
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TABLE I. -Continued

PI - 1
XHZ = .

P ' . "
T
RHO -.
H
A
S
Z
GAME
U

. SPECIES

E-
H
H*
H2
H-
HZ» ' ' .
HE
HE*
HE»* ;

PI = 1.
XHZ - .

P
T :

RHO
H
A
S
Z
GAME
U

SPEC IES

6-
H
M*
H2
H-
H2*
HE
HE*
HE»»

.006*03 N/SO-M

.85

MOVING SHOCK
6.4487E.02
3.8878E*01
8.7029E*00
1.1071E*02
8.2057E*00

' 1.9722E*00
1.9059E*00
9.0872E-01
2.00106*01

2.9520E-02
• 8. 62056-01
: 2.9517E-02
' 1.7163E-04

1.7681E-05
, 2.0576E-05

7.87036-02
. 1.9330E-07

1.58146-26

OOE«03 N/SO-M,
8!

MOVING SHOCK
6.9217E*02
4.0954E*01
8.7515E*00
1.18716*02
8.3966E*00
4.9971E*00
1.9312E*00
8.9141E-01
2.07396*01

4.2228E-02
8.3770E-01
4.2223E-02
1.3454E-04
2.2297E-05
2.6591E-05
7.7670E-02
4.8875E-07
4.6028E-25

, US1 - 2.806*04 M/SEC
XHE * .15

STANDING SHOCK
4.3772E«03

-5.75956*01
3.52096*01

'1.9250£»OZ
1.040€E»01 •
2.05246.00
2.15856*00
8.7143E-01
4.9546E»OQ

- KOLE FRACTIONS

1.43256-01
6. 43676-01
1.4314E-01
1.17476-04
1.25.S7E-0*
1.9453E-04
6.9452E-02
3.9166E-05
1.124CE-17

REFLECTED SHOCK
6.78176.03
6.47296*01
4.5372E»01
2.3916E*02
1.1413E»01
2.12586*00
2.30916*00
8.7145E-01

• *.7**2E*00

1.9918E-01
5.3642E-01
1.9893E-01
8.11486-05
1.5669E-0*
2.7271E-04
6.4820E-02
1.40156-0*
1.4003E-15

US1 ' 2.906*04 M/SEC
XHE ' .15

STANDING ShOCK
4.7*956*03
5.96186.01
3.6080E.C1
2.06796*02
1.07056*01
2.08236*00
2.208CE.OO
B.7057E-01
5.03636*00

MOLE FRACTIONS

1.62*56-01
6.06876-01
1.62316-01
9.9294E-05
1.31216-0*
2.0964E-04
6.7875E-02
5.9385E-05
5.2171E-17

REFLECTED SHOCK
7.30266*03
6.68396*01
4.61846*01
2.56046*02
1.174*6*01
2.15816*00
2.36576*00
8.7Z25E-01 •
4.84486*00

2.18336-01
4.9975E-01
2.1801E-01
6.7162E-05
1.5551E-04
Z.8027E-04
6.3207E-02
1.9941E-0*
5.1037E-15

PI - 1
XH2 =

P
T
RHO
H
A
S
z
GAME
U

c OPT tf car Cu It >

E-
H
H»
HZ
H-
HZ*
HE
HE*
HE»*

PI = 1.
XH2 = .

.OOE»03 N/SO-M,

.85

MOVING SHOCK
7.4157E»02
4.28136*01
8.8391E*00
1.2TOOE*02
8.59396*00
2.02206*00

. 1.9596E*00
'8.8031E-01

12.1*806*01

5.6077E-02
8.1114E-01
5.6070E-02
1.0948E-04
2.66*66-05
3.Z564E-05
7.65456-02
1.03706-06
7.1439E-24

,OOE«03 N/SO-M,
.85

US1 * 3.00E»04 M/SEC • '
XHE « .15

STANDING SHOCK
5.16C56.03
6.16316*01
3.70626*01
2.2168E*02
1.10096*01
2.11226*00
2.25926*00
8.70396-01
5.13226*00

MOLE FR ACT IONS

1.81446-01
5.7045E-01
1.81276-01
8.40476-05
1.34866-04
Z.2292E-0*
6.6307E-02
8.7»47E-05
2.1775E-16

REFLECTED SHOCK
7.88666*03
6.9008E.01
4.7145E.OI
2.T37Z€»02
1.2089€»01

- 2.1903E»00
2.42416*00
8.73626-01
4.95326*00

2.3717E-01
4.6371E-01
2.3675E-01
5.5281E-05
1.52666-04
2.85096-0*
6.1598E-02
2.8049E-O4
1.7823E-14

US1 - 3.206*04 M/SEC
XHE - .15

MOVING SHOCK STANDING SHOCK
P
T
RHO
H
A
S
I
CAME
U

SPECIES

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

8.46*7E»02
4.60646*01
9.08456*00
1.444*6*0?
8.99436*00
2.07136*00
2.02286*00
8.6820E-01
2.29906*01

8.55446-02
7.54616-01
8.55316-02
7.7682E-05
3.42326-05
4.38446-05
7.4152E-02
3. 32206-06
5.06226-22

6.09406*03
6.56786*01
3.92086*01
2.53276.02
1.16406.01
2.17226.00
2.36656.00
8.71676-01
5.34216.00

MOLE FRACTIONS

2.1854E-01
4.99376-01
2.18266-01
5.98C9E-05
1.3730E-0*
2.*277E-0*
6.32086-02
V.77TZE-0*
2.98716-15

REFLECTED SHOCK
9.2271E»03
7.35636*01
4.9270E»01
3.11*7E»02
1.2824E«01
2.25536*00
2.5458E*00
8. 780 9£ -01
5.19546*00

2.7363E-01
3.9403E-01
2.7295E-01
3.6*06E-05
1.4181E-0*
2.8482E-04
5.8379E-02
5,*1»5E-0*
1.9740E-13
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TABLE I. -Continued

1 kN/ n

PI - 1
XH2 -

P
T
RHO
H r
A
S
I '• .
GAME,
U

SPECIES

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

PI -' 1
XH2 =

P ' .
T
RHO :
H
A
S
L
GAME .
U

SPEC IE S

t-
H
H* '
H2
H-
H2» .
HE
HE*
HE**

.OOE»03 N/SOrM,

.85

MOVING SHOCK
9.58966*02
4.8928E*01 .
9.3648E»00
1.630»E*02

. 9.3995E»00
: 2.1208E»00

2.0929E*00
8.6280E-01
2.4517E*01

;-„

1.1616E-01 .
, 6.9587E-01

.'1.161*6-01
5.77586-05
4.0191E-05
.5.3815E-05 .
7.1663E-02
B.1241E-06

• -1.3524E-20

iOOE*03 N/SO-M,
.85

MOV ING' SHOCK
t.0787E»03
5.1561E*01
9.6472E*00
1.8281E*02
9.81016*00
2.1709E»00
2.1686E*00
8.6069E-01
2.60496*01

1.4703E-01
6.3666E-C1
1.4699E-01
4.3803E-05
4.4461E-05
6.2116E-05
6.9151E-02
1.6931E-05
2.0275E-19

US1 • 3.40E»0* M/SEC
XHE - .15

STANDING SHOCK
7.1568E*03
6.9807E*01
*.1359E«01
2.8715E*02
1.2304E*01

• 2.2325E«00
2.«T89E*00
8.7*86E-Ol

• 5.5553E*00

MOLE FRACTIONS

2.5359E-01
. *.315*E-01

Z.5353ET01
• .1568E-05
1.32S9E-0*
2.5160E-04
6.0172E-02

• 3.3961E-04
3.23.76E-1*

REFLECTED SHOCK
1.0762E*04
7.84736*01
5.1310E*01
3.5227E*02
1.3625E*01
2.3208E*00
2.67276*00
B.8507E-01
5.47296*00

3.08IOE-01
3.2843E-01
3.06936-01
2.2681E-05
1.2455E-04
2.69S6E-04
5.5100E-02
1.0237E-03
1.9989E-12

US1 = 3.60E»04 M/SEC
XHE « .15

STANDING SHOCK
8.3189E*03
7.4076E*01

. 4.327*E»01
3.2313E*02
1.3006E*01
2.2931E«00
2.5951E»00
8.7998E-01
5.81186*00

i MOLE ' FR ACT IONS

2.8740E-01
3.6775E-01

> 2.8665E-01
2.7809E-05
1.2244E-04
2.4788E-04
5.7178E-02
6.2310E-04
2.974SE-13

REFLECTED SHOCK
1.24776*04
8.3918E*01
5.30306*01
3.96376*02
1.45116*01
2.3872E*00
2.80386*00
8.9493E-01
S.8121E*00

3.4044E-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

PI « 1
XH2 »

P
T
RHO
H
A
S
Z
GAME
U

SPECIES

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

PI - 1,
XH2 « .

-OOE»03 N/S8-N.
.85

MOVING SHOCK
1.20566*03
5.40536*01
9.91626*00
2.0369E*02
1.02286*01
2.22156*00
2.24926*00
8.60486-01
2.7584E»01

-1.7760E-01
5.7801E-01
1.7755E-01
3.3403E-05
4.7056E-05
6.8503E-OS
6.66576-02
3.1838E-05
2.0839E-18

,OOE*03 N/SO.-M,
,85

US1 - 3.80E«04 M/SEC
XHE - .15

STANDING SHOCK
9.5711E*03
7.85936*01
4.48686*01
3.61176*02
1.37576*01
2.35406*00
2.71426.00
8.87226-01
6.10126*00

MOLE FRACTIONS

3.18646-01
3.08346-01
3.1740E-01
1.7647E-05
1.06996-04
2.31946-04
5.41476-02
1.11836-03
2.48346-12

REFLECTED SHOCK
1.43396*04
9.00006*01
5.4292E»01
4.43026*02
1.54816*01
2.45296*00
2.93456*00
9.0747E-01
6.14256*00

._"

3.6977E-01
2.1278E-01
3.6605E-01
6.8615E-06
7.8981E-05
1.9884E-04
4.7520E-02
3.5967E-03
1.9169E-10

US1 - 4.006*04 M/SEC
XHE « .15

MOVING SHOCK STANDING SHOCK
P
T
RHO
H
A
S
L
GAME
U

SPEC IE S

E-
H '- -
H*
H2
H-
H2»
HE
HE*
HE**

1.33906*03
5.6463E*01
1.0160E»01
2.2569E»02
1.0656E*01
2.2729E*00
2.3342E*00
8.6155E-01
2.9107E*01

2.0752E-01
' 5.2062E-01

2.07446-01
2.5379E-05
4.8032E-05
7.27976-05
6.4207E-02

. 5.5841E-05
1.6557E-17

1.08876*04
8.34526*01
4.60296.01
4.0107E»02
1.4563E.01
2.41476*00
2.83416*00
8.9674E-01

' 6.42986*00

MOLE FR ACT IONS

3.4746E-01
2.5395E-01
3.4536E-01
1.0527E-OS
8.8479E-OS
2.0S39E-04
5.0944E-02
1.98166-03
1.95806-11

REFLECTED SHOCK
1.63706*04
9.70786*01
5.5037E»01
4.9362E»02
1.65656*01
2.51866*00
3.0640E»00
9.22496-01
6.59536*00

3.96376-01
1.64836-01
3.89636-01
3.2112E-06
5.6622E-05
1. 5255 E- 04
4.2318E-02
6.63756-03
1.9193E-09
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TABLE 1. -Continued

1 kN/ nr

PI - 1
• XH2 =

P
T
RHQ
M .
A
S
I
GAME
U

SPECIES

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

.006*03 N/SQ-N,

.85

MOVING SHOCK
1.4797E*03
5.8842E*Ol
1.0379E*01
2.4883E*02
1.10966*01
2.3249E*00
2.4230S»00
8.6362E-01
3.0637E»01

2.3659E-01
4.6490E-01
2.36*66-01
1.9085E-05
4.7517E-05

. 7.4954E-05
6.1813E-02
9.3454E-05
1.0990E-16

PI = 1.00E*03 N/SQ-H,
XH2. =>

P
T
RHO
H
A
S
I
GAME
U

SPECIES

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

.85

MOVING SHOCK
1.6269E»03
6.1225E*01
1.05646*01
2.7308E*02
1.1552E*01
2.3774E»00
2.5154E*00
8.6660E-01
3.2155E*01

2.6461E-01
4.1120E-01
2.6443E-01
1.4117E-05
4.5643E-05
7.4939E-05
5.9482E-02
1.5147E-04
6.4302E-16

US1 * 4.206*04 H/SEC
XHE > .15

STANDING SHOCK
1.22676*04
8.88256*01
». 67566*01

' 4. 4300E«02
1.5439E*01
2.4751E*00
2.S531E»00
9. 0846E-01
6.80576*00

MOLE FRACTIONS

3.73856-01
2.04866-01
3.70266-01
5.7953E-06
6.9026E-05
1.7139E-04
4.7289E-02
3.49366-03
1.52886-10

REFLECTED SHOCK
1.8561E»04
1.055 IE »02
5.51486*01
5.4773E*02
1.7801E*01
2.5848E»00
3.18986*00
9.41496-01
7.09796*00

,

4.20136-01
. 1.2434E-01

4.08366-01
1. 3136 E- 06
3.7986E-05
1.0724E-04
3.5324E-02
1.1T01E-02
1.9611E-08

US1 = 4.406*04 M/SEC
XHE = .15

STANDING SHOCK
1.36796*04
9.4827E*Ol
4.6990E.01
4.86706*02
1.63816*01
2.5345E*00
3.0699E«00
9.2184E-01
7. 2339E*00

MOLE FRACTIONS

3.9751E-01
1.6207E-01
3.9137E-01
2.9294E-06
5.08766-05
1.3436E-04
4.2807E-02
6.0544E-03
1.1780E-09

REFLECTED SHOCK
2.0891E»04
1.1564£»02
5.46486*01
6.05566*02
1.92696*01
2.64926*00
3.3060E»00
9.T125E-01
7.67906*00

4.40486-01
9.21346-02
4.2192E-01
4.73VJE-07
2. 45856-05
6.9414E-05
2.6859E-02
1.8513E-02
1.8927E-07

PI - 1
XH2 •

P
T
RHO '
H
A
S . • - .
2
GAME '
U V

SPEC I ES

E-
H •'•
H*
H2-
H-
H2*'
HE
HE*
HE**

PI ' 1.
XH2 « ' .

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

SPECIES-

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

.OOE*03 N/SO-M, US1 • 4.60E»D4

.85

.MOVING SHOCK •
1.7807E*03i
6.3651E»01
1.0716E»01 •
2.9845E»02 -
1.2027E»01' '
Z.4305E»00
2.6108E*00 •

..•8.7051E-01
3.3666E»Ol

2.91486-01
3.5974E-01
2. 91216-01
1.0211E-05 •
4. 25906-05
7.2823E-05
5.72146-02
2.40716-04
3.4626E-15

OOE*03 N/SO-M,
85

MOVING SHOCK
1.9410E»03
6.61626*01
1.08306*01 .
3.24946*02
1.2526E*01
2.4840E*00

•2.7087E»00
•8.7548E-01
3.5168E»Ol

.

- 3.1710E-01
.1071E-01
.1669E-01
.1727E-06
.8564E-05
.8740E-05
.4997E-02

3.7879E-0*
1.7735E-1*

XHE • .15
M/SEC •'• -

-STANDING SHOCK- 'REFLECTED SHOCK
: 1.50956*04 • •

'1.0158E*02 -
4.67316*01
5.32066*02 - '•

V 1.73986*01 •
2.59286*00
3.17996*00 -

•^•9.3T06E-01 -
' '« 7.74196*00 • - . - •

• MOLE FRACTIONS'"

•" 4.1832E-01 -
1.26186-01
4.08196-01
1.3601E-06

• 3.57366-05
9.90486-05
3.7112E-02 '
1.0059E-02
8. 75546-09 "'

US1 « 4.806*04
XHE » .15

' ;2.3419E*04'
1.2875E»02

' 5.3309E*Ol '
6.6915E*02

; 2.11956*01
' 2.7132E»00

'3.4122E»00
• '1.02266*00
•-••^•.46336*00 -

- '4.5T87E-01'-
'• '6.6010E-02 •
• 4. 32116-01
' 1.39TTE-OT"
•• 1.5S14E-05 '

'4.011»E-05r

• -1.82236-02 '
' ' 2.5T35E-02'

• 1.8835E-06 '

M/SEC -

'•'•-.

STANDING' SHOCK REFLECTED SHOCK
1.65176*04
1.09296*02
4.6050€»CI1
5.79146*02
1.85316*01
2.64946*00
3.28186*00
9.57406-01
8.2868E»00

MOLE FRACTIONS —

4.3635E-01 ••
. 9.T065E-02
- 4.20786-01

5.81S6E-07
2.42906-05
6.8915E-05
3.0182E-02
1.5525E-02

• 6.1229E-08 .

2.61416*04 •
1.46416*02
5.10116*01
7.38936*02
2.36036*01
2-7756£»00
3.5002E*00
l.OSTlEtOO
9.46256*00

i_:i -r--

4.T14TE-01
4.5514E-0?

•4.40136-01
3.2721E-08
9.94056-06
2.04136- 05

• 1.1540E-02
3.12956-02

• 1.97276-05



TABLE I. -Continued

p. -1 kN/ iri

PI
XH2

P .v
T. -.-.,
RHO .
H ' •
A • .
s.".'..
I ,. •
GAME
U . > • • •

1.00E*03; N/SQ-Mt
.85 .v.

'^MOVING SHOCK
: 2.1075E»03 .

•.6.88046*01, ...
•. • - 1. 09056*01 %< •'.

3.5254E*02--
. . ;-l.3053E»01 t

• •,.-2^5377E*00
.2. 80876*00.. -•

,, •'•' 8.8170E-01- -
. • 3.66596+01-

US1 - 5.00E*04 N/SEC •
. XHE' - .15

STANDING SHOCK
•;1.7895E«04

: . 1.18226*02 -
x:4.4865E»01
< 6.2768E»02

•,.i,1.9859E«01 ;
. 2.70416*00

r- 3.3738E*00
, 9.88796-01.'

,. 8.9190E+00.

REFLECTED SHOCK
2.90696*04

.' 1.6905E*02
4.82666*01
8.1594E*02
2.60546*01
2.8344E*00
3.5627E»00
1.1271E»00
1.07l«»01

PI
XH2

P '
T
RHO
H
A
S
i
GAME
U '

1.00E*03 N/Sg-M, USl • 5.«OE»04 M/SSC
.85

MOVING SHOCK
2.45846*03
7.4737E*01
1.0924E*01
4.1105E*02
1.4223E*01

. 2.6452E*00
3.01UE*00
8.9893E-01
3.9599E»Ol

XHE - .15

STANDING SHOCK
2.0333E*04
1.4152E«02 •
4.0846E«01
7.279SE«02 •
2.3219E«01
2. 8059E*00
3.5175E*00
1.0830E*00
1.0573E»01

REFLECTED SHOCK
3.4896E»04
2.1803E*02
*.3975E»01
9.7761E»02
2.9234E401
2.«3SOE»OD
3.639«E«00
1.0770E"*00
1.307*E*Ol

SPECIES T—rr-,.MOLE' FRACT-IONS -. SPECIES • MOLE FRACTIONS --

E-.f '

H2 -
H- .
H2», .:

ME .'
HE* .;
HE»»

3. 41416-01. ,'
2.64316-01 -
3.40T8E-01
4.8542E-06 ,
3.3797E-05 <.
6.28986-05 -,
5.2809E-02.
5.9566E-04 •
8.9223E-14

. ; . 4.S171E-01
--7.3801E-02
.4.2957E-01

r. •- 2.2736Er-07
•;.- , I1-. 62096-05
>.. . 4.51866-05

-' -' 2.2749E-02
•'. 2.1711E-02

. - 3.9766E-07

4.8074E-01 •
3.1148E-02
4.4599E-01
6.93*5E-09-
6.8170E-06
9.7884E-06
7.5410E-03

. 3.*375E-02

. 1.8726E-0*

E-
H ' '
H»
H2
H-
H2»
HE
HE*
HE**

3.8566E-01
1.8033E-01
3.8412E-01

'1.9071E-06
2.3107E-05
*.7205E-05
4.8296E-02
1.5195E-03
2.4044E-12

4.7408E-01 •
4.0862E-02
4.4240E-01
2.5470E-08
7.2958E-06
1.6063E-05
1.0987E-02
3.1642E-02
1.4257E-05

4.9171E-01
. 1.72 53 E- 02-
4.4982E-01.
5.92626-10
4.0225E-06
3.0204E-06
3.8109E-03
3.2920E-02
4.4825E-03

PI
XH2

P ,
T ,
RMO
H ;,

4
S
I ,
GAME
U -

l.'OOE»03 N/SQrM, - US1'" 5.20E*04 N/SEC
•.85

•MOVING- SHOCKS
. 2.2800E*03 .

,. •T.lt>VE*Ol..;'
1.0938E*01

, . 3.81246*02
. . 1.3616E»01 .-.

2.5915E*00
2.9099E*00

'• -.8.8943E-01
• . 3.8137E»01- ,

XHE •' .15

STANDING SHOCK
- 1.9190E*04

1.28726*02 -
- «.3179E*01
. 6. 7744E*02.
..' 2.1428E«01

-2.7557E«00
3.4526E*00

-... I.0332E»00
9.6604E«00

REFLECTED SHOCK
3.2014E*04
l.S409E*02

•4.5757E»01
8.9584E»02
2.7971E»01

- 2.8877E»00
3.60486*00
1.11826*00
1.1934E»01

PI = 1.00E*03 N/SO-M,
XH2 = .85

P
T
RHO
H
A
S '
I -
GAME
U '

USl = 5.60E*04 N/SEC
XHE = .15

MOVING SHOCK
2.64236*03
7.81976*01
1.0862E+01
4.4194E»02
1. 4881 E* 01

.2.6985E»00
3.1109E*00
9.1028E-01
4.1042E+01

STANDING SHOCK
2.13126*04
1.56096*02
3.83016*01
7. 79106*02
2.495SE+01
2.8S22E*00

.. . 3.56486*00
1.1192E*00
1.1624E»01

REFLECTED SHOCK
3.7S84E*04
2.39546*02
4.2682E*01
1.0S89E*03
3.0372E*01
2.9784E*00
3.6761E*00

- 1.0476E*00
I.4017E*01

SPECIES '- •

t- •»-
H.. . •
H*
H2-
H-. •
H2*
HE
HE*
ME»» .

—-r--.- :MOLE FRACTIONS —

3.64306-01
. 2.2074E-01

3.6332E-01
3.1340E-06'-

.2.8548E-05
5.5588E-05 .
5.0604E-02 ^
9.4401E-04
4.5380E-13

4.-6420E-01
5i5484E-02.

• 4.36836-01
8.10166-08
1.08386-05
2.7950E-05
1.61046-02
2.7339E-02
2.39976-06

4.8680E-01
2.2314E-02
4.4927E-01
1.7288E-09
5.0475E-06
5.04 02 E-06

• 5.2897E-03
3.5118E-02
1.20436-03

SPECIES

f-
H •'
H*
H2
H-
H2»
HE
HE*
HE**

4.05366-01
1.4352E-01
4.0284E"-Ol
1.0792E-06
1.7798E-05
3.8267E-OS
4.5719E-02
2.4977E-03
1.36156-11

MOLE FRACTIONS

4.8105E-01
3.0264E-02
4.4660E-01
7.87COE-09
5.15076-06
9.0688E-06
7.70446-03
3.4299E-02
7.43056-05

4.96756-01
1.4198E-02
4.4B24E-01
2.6605E-10
3.37866-06

•2.05 TIE-06
2.6525E-03
2.77916-02
1.03616-02
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TABLE). -Continued

p. • 1 kN/ irT

PI = 1
XH2 -

P
T
RHO
H
A
S
2
GAME
U

SPECIES

6-
H
H*
H2
H-
H2*
HE
HE*
HE**

PI =• 1
XH2 =

P
T
RHO
H
A
S
2
GAME
U

SPECIES

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

.006*03 N/S8-M,

.85

MOVING SHOCK
2.83136*03
8.21256*01
1.07506*01
4.73916*02
1.55926*01
2.75106*00
3.20726*00
9.2295E-01
4.24636*01

4.2320E-01
1.10986-01
4. 19006-01
5.61166-07
1.296BE-05
2.9430E-05
4.2583E-02
4.1871E-03
tt. 34816-11

.006*03 N/SU-M.

.85

MOVING SHOCK
3.02526*03
8.66156*01
1.05926*01
5.06966*02
1.63476*01
2.80266*00
3.29766*00
9.3560E-01
4.38606*01

4.39006-01
8.35316-02

' 4.3195E-01
2.6741E-07
8.9355E-06
2.1430E-05
3.8443E-02
7.04526-03
5.4629E-10

US1 » 5.80E*
XHE = .15

STANDING SHOCK
2.21486*04
1.72116*02
3.5757E*01
8.30996*02
2.64816*01
2.89596*00
3.59896*00
1.13216*00
1.27366*01

MOLE FRACTIONS

4.8596E-01
2.2759E-02
4.4959E-01
2.5284E-09
3.79476-06
5.18416-06
5.63456-03
3.57156-02
3.29686-04

04 M/SEC

REFL6CTED SHOCK
4.00126*04
2.59196*02
4.15806*01
1.13906*03
3.17016*01
3.01806*00
3.71276*00
1.04436*00
1.47556*01

5.01726-01
1.21196-02
4.45766-01
1.40706-10
2.91166-06
1.51276-06
1.73986-03
2.13626-02
1.73006-02

US1 • 6.006*04 M/SEC
XHE =• .15

STANDING SHOCK
2.28556*04
1.88626*02
3.34276*01
8.83686*02
2.76646*01
2.937CE*CO
3.62496*00
1.11936*00
1.38766*01

MOLE FRACTIONS

4.89646-01
1.76156-02
4.5136E-01
9.06766-10
2.90466-06
3.11466-06
4.269CE-03
3.5944E-02
1.16846-03

REFLECT60 SHOCK
4.23556*04
2.7977E*02
4.03966*01
1.22366*03
3.33616*01
3.05676*00
3.74786*00
1.06156*00
1.56096*01

5.06376-01
1.03906-02
4.4321E-01
7.7099E-U
2.48756-06
1.12936-06
1.02746-03
1.48306-02
2.41666-02

PI - 1.006*03 N/SO-M,
XH2 • .85

US1 • 6.20E»04 M/SEC
XHE - .15

P
T
RHO
H
A
S
I
GAME
U

SPECIES

6-
H
H*
H2
H-
H2»
HE
HE*
HE»»

PI = 1.
XH2 " .

P
T
RHO
H
A
S
I
GAME
U

SPECI6S

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

MOVING SHOCK
3.22316*03
9.17146*01
1.03976*01
5.41046*02
1.71416*01
2.85296*00
3.38026*00
9.47786-01
4.52216*01

4.52706-01
6.1693E-02
4. 41216-01
1.18266-07
5.87886-06
1.4865E-05
3.2888E-02
1.14886-02
3.6096E-09

006*03 N/$a-M,
85

MOVING SHOCK
3.42666*03
9.75126*01
1.01726*01
5.76226*02
1.80146*01
2.90196*00
3. 45466 > 00
9.6333E-01
4.65756*01

4.64506-01
4.50616-02
4.47016-01
4.9069E-08
3.7351E-06
9.8898E-06
2.5941E-02
1.7479E-02
2.2946E-08

STANDING SHOCK
2.35496*04
2.04576*02
3. 15596*01
9.38056*02
2.84976*01
2. 97496*00
3.64776*00
1.08836*00
1.48546*01

• MOLE FRACTIONS

4.9283E-01
1. 42056-02
4.51846-01
3.83356-10
2.32586-06
2.02796-06
3.2931E-03
3.46636-02
3. 16416-03

REFLECTED SMOCK
4.45338*04
3.03416*02
3.8848E»01
1.31086*03
3.5391E»01
3.0963E»00
3.77826*00
1.0926E»00
1.64986*01

5.1035E-01
8.7585E-03
4.4119E-01
4.0562E-11
2.04506-06
8.23316-07
5.2484E-04
9.19106-03
2.9986E-02

US 1 - 6.406*04 M/SEC
XHE » .15

STANDING SHOCK
2.42026*04
2.19786*02
2.99876*01
9.94156*02
2.92076*01
3.0117E*00
3.67226*00
1.05696*00
1.57736*01

MOL6 FRACTIONS

4.96226-01
1.18256-02
4.51116-01
1.85066-10
1.92016-06
1.4076E-06
2.49876-03
3.15836-02
6.76546-03

REFLECTED SHOCK
4.66266*04
3.29596*02
3.72326*01
1.40256*03
3.75136*01
3.1333E*00
3.79976*00
1.12376*00
1.74746*01

. 5.13126-01
7.33896-03
4.40066-01
2.13076-11
1.64196-04
5.99456-07
2. 47736-04
5.4048E-03
3.38 24 E- 02
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TABLE I. -Continued

p • 1 kN/ m

fl - I
XH2 =

P
T
RHO
M
A . .
S
Z • .
GAME
U

SPECIES

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

PI = 1
XH2 =

P
T
RHO
H
A
S
Z
GAME '
u •

SPECIES

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

.006*03 N/SU-M,

.85

MOVING SHOCK
3. 6343E*03
1.0412E*02
9.9177E»00
6.1243E*02

. . l.9038E*01
2.9486E*00

" 3.5194E*00
. 9.890TE-01 .

4.7902E»01

4.7435E-01
. 3.2761E-02

4.5026E-01
1.9247E-08
2.3187E-06
6.3485E-06
1.8526E-02
2.4094E-02
1.3533E-07

.OOE*03 N/SU-M,

.85

MOVING SHOCK
3.8VUE*03
1.12ME*02
S.6001E»00
6.4962E*02
2.0310E*01
2.9936E*00
3.5739E*00
l.0302E*00
4.9177E*01

4.8236E-01
2.345TE-02
4.5221E-01
6.8275E-09
1.3918E-06
3.8540E-06
1.1825E-02
3.0146E-02
7.88*3E-07

US1 - 6.606*04 M/SEC
XHE = .15

STANDING SHCCK
2.4826E*04
2.3*07E»02
2.8673E*01
1.0520E*03
2.9997E»01

. 3.0472E*00
3.6990E*00
1.0393E*00
1.6570E»01

MOLE FRACTIONS

*.9987E-01
1.0118E-02
4.«946E-01
1.0025E-10

• 1.6275E-06
1.0335E-06
1.83«5E-03
2.7027E-02
1.16SOE-02

US1 = 6.80E*
XHE = .15

STANDING SHOCK
2.5302E«04
2.4825E»02
2.73*2E*Ol
1.1112E«03
3.09a5E*Ol
3.0831E«00
3.7277E»00
1.0375E«00
1.725CE*Ol

MOLE FRACTIONS

5.0371E-01
8.7286E-03
*.4732E-01
5.6760E-11
1.3796E-06
7.7288E-OT
1.2651E-03
2.1557E-02
1.7418E-02

REFLECTED SHOCK
*.8600E»0*
3.5965E»02
3.5*27E»01
1.4992E*03
3.9654E*Ol
3.170*E»00
3.8143E*00
1.1463E+00
1.8581E*Ol

5.1498E-01
6.0613E-03
*.3963E-01
1.0871E-11
1.2723E-06
4.2939E-07
1.0888E-04
3.0874E-03
3.6130E-02

04 M/SEC

REFLECTED SHOCK
5.0131E*0<>
3.9061E*02
3.3569E*Ol
1.5974E*03
4.1589E*01
3.2051E*00
3.8233E*00
1.1582E*00
1.9691E*01

-_

5.1612E-01
5.0263E-03
4.3962E-01
5.7495E-12
S.7571E-07
3.1203E-07
4.9728E-05
1.8657E-03
3.7318E-02

PI =
XH2 =

P
T
RHO
H
A
S
i
GAME
U

1.00E*03 N/SQ-Nt
.85

MOVING SHOCK
4.05406*03
1.21636*02
9.22046.00
6.87706*02
2.1793E*01
3.0359E*00
3.61486*00
1.08026*00
5.0382E*01

US1 = 7.00E
XHE * .15

STANDING SHOCK
2.5539E*04
2.62036*02
2.59616*01
1.17046*03
3.21236*01
3.11766*00
3.7542E«00
1.04896*00
1.78946*01

»04 M/SEC

REFLECTED SHOCK
5.1135E*0*
4.24126*02
3.14846*01
1.69646*03
4.34866*01
3.24096*00
3.82956*00
1.16436*00
2.08106*01

3rd IE :

E-
H
H*

H2
H-
H2*
HE
HE*
HE**

4. 882 16-01
1.66086-02
4.53686-01
2.1B82E-09
8.2597E-07
2.2150E-06
6.9733E-03
3.4519E-02
4. 565 86-06

nuLC rnnuiiuna — — —

5.0723E-01
7.5740E-03
4.45246-01
3.3326E-11
1.16326-06
5.8631E-07
8. 28046-04
1.62716-02
2.28566-02

5. 16916-01
4.13026-03
4.3979E-01
3.0100E-12
7.27**E-07
2.2440E-07
2.2749E-05
1.16746-03
3.7979E-02
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TABLE |. -Continued,

Pj -.2 Ml/ m'

PI - 2.
XH2 - .

P..-.,- •
T -«,., .-;
RHO .- i;.....
H'.- i- '- LJ
*;;•.« -.i'-J/
S,.>- ..-M'-i: .
2 v ... ,- ,i
GAME'V/
U;; ---!!..•/

cpcr ice»r t (. ltd

E-
H-... !..>.-•
H*,.-. -V *•-."•
H2..;,-;:;-- -
H— . - - --v •
HZ* -v.'-V
HE;;. .-{, f
HE*«; : .1 ;

HE** • .-.-.*

PI = 2.
XH2 * .

P,-.'--.- .'-.
T- -.- ; .• . ,
RHO- ,..
H . ' i • .- ,
A^VA /'••;
S-t1-^ ''• '•'•••
z-x-.-V-..'
GAME • .,-;

cpcr ice
irCU 1C i

E-
H it.-'"- •-.'•'• - \
H*, - '.- , • *•?
H2:- .•!'.!.:.
H- .:s'~' .' :
H2» • :.;-. ;•

OOE*03 N/SQ-Mt
85- . . -j .

MOVING SHOCK
1.20976*01
3.0557E*00
3.9585E*00.,

j3.1244E*00~ .-
.1.7411E»00 '.
..1.0639E*00 ,"
, 1.0000E*00 .
'.9.9208E-01 . ,
-2.4141E»00

2.8867E-63
."4.0886E-10
'%-2.5683E,-20,,
- S.SOOOErOl •-
.1.1726E-70

.-4.3739E-20,
.1.5000E-01-".'
i3.0488E.-71 .

.',0. ;u -••

OOE*03 N/SQ-Mt
85.--. .-- - ,-

MOVING SHOCK
-l.9056E»01
-:4. 22326*00 .
4.5126E*00

,4.37136*00.
••2.03176*00 .
,.l.«977E*00.<-
: liOOOOE*00':. -
:-9.7744E-01: *-f

, 3.1423E*OOi- V

4.2771E-35
-1J.1734E-07 -
. 4.8771E~20 ,-

S.SOOOErOl '.
.5.6945E-40-1'
••2.0651E-20--

HE.' .' ^,.1.5000E~01;r.
HE* ••• --•
HE** r .

. '(J. 25686^56
••0. '., '••'

US1 - 4.00E*
.. XHE - ..15 ...

*-

STANDING SHOCK
2.53S6E.01 .
3.8279E»00

.', 6'.6354E*00 ,
•.'v3.9436E*06 .,

' ;;1.9395E»00 '.
. /!.l. 0659E*00

1.0000E*00
• .9.8274E-01 .

l'.4366E»00

MOLE FRACT IONS

2.66846-41
. • 6.93946,-OB
•v 3. 94886-20
.., 8.5000E-01
.". '1.3649E-46.

2. 993 3 6r 20
. 1.50006-01

••'.", 4. 52166^59

03 H/SEC

REFLECTED SHOCK
6.2329E>01

- ' . 9.4468E*00
. i,14»2E*01 '

, . -'. 5.7356£*00
T' 2.2878E»00
, , ,1.08496*00

'• -', l.OOOOEtOO
. '...' 9.6089E-01.
. . .' 1.2781E».00

2.9561E-25
•. 6.4644E-05

5.3683E-20
8.4994E-01.
4.5715E-29

., -1.5736E-20
. ' . 1.5000E-01.

1.0797E-49
0.

US1 = 5.006*03 M/SEC
XHE « wlS<

STANDING SHOCK
; ; 5. 05006*01
, '5.6537E*00

8.9298E*00
5.9736E«00
2.326«E*00

• 1'. 10246*00 >~
..-, 4.0001E*00't '
. .- 9.5748E-OF

'- 1.5847E»00

MOLE FRACTIONS

3.2758E-23
1.3606E-04

. 5.63106-20 "
: .".8".4987E-01

.5.8249E-27
:. T. 3139E-20
• -1.4999E-01
-- .1.42766-48
*'•" * '0 •

i • '

REFLECTED SHOCK
• ' 1". 11146*02

7.63436*00"
1.45176*01 '
8.46096*00

... 2.6342E*00
• ' . lil244E*00''

•i'..-.--1.0029E»00--

• . • 9.06346-01
'• - 1.41916*00

2.52126-16
•"* 5.6883E-03

2.1008E-16
•• • '-•8.4474E-Or
;" -" 1.9339E-20 '

• 4.20866-17
1.49576-01
1.4568E-36
0.

PI <• 2.00E»03 N/SQ-M,
XH2 - .

P
T . •
RHO
H ."' •-.
A • ': -
S' .
1 .:••'' -

GAME .
u- -- ..•;.-•

SPECIES

E-
Hl - • • - • * '•
H*.- • : - - •
H2 :
Hr-. - -l> '

H2» . • •
HE i .
HE* • ' '
HE**

PI - 2.
XH2 = .

P -.' . V:
T. .••:, -i
RHO. •>-
Hi
A' • • • • • . .-
S
I :- - . . -
GAME
U— •

SPEC I6S

6-
H' - . - ' • .
H* " .
H2 - - '
H-' -'• '
H2* ' •
HE '
HE* - '
HE »»••-

85' • ^ • . .,'•

MOVING SHOCK
2.76686*01 • „

.5;5872E»OOv-
4.9S14E*00 '-
5.8978E»00 .
2.3135E*00.-
1.13036*00 :
1.00016*00'..

..9i'5787E-01. -~
.3; 86756*00.*-

6.58HE-24
1.4777E-04J.
5.885U-20-:
8.4986Er01 .

. 7.ll04Er28.
1.0572E-20 :

. 1.4999E-TOI .
'3.2735E-49
'0. -. . i

OOE*03 N/SO-M,
85' . ,v -. : .

MOVING SMOCK
3^80226*01 . :'

. 7.0551E*00
..5.37936*00 •'

7.7094E*00 =:•
•2.5449E*00 .
.1.16146*00 .
1.00186*00-
.9.1629E-01 :
4. 6022E*00 '

4.4203E-17
3.6553E-O3
4.0081E-17

. 8.4662E-01
- 2.9058E-20
' 4.2209E-18 -

1.4973E-01
9.0108E-41
•J.

US1 - t. 006*03 M/SEC
, XHE - ..IS.;,.

- V- -•

STANDING SHOCK
.8.71026*01".

- -.7. 66896*00- ,
-. 1.13196*01-'

. . 8.53336*00:,.
2.63346*00

,"-:'!. 0034E*00.,
.. • 9.0119E-01 -
.;: 1.68746*00:" .
/.-, . . < -.

MOLE FRACTIONS

7.90786-16
. . A.7795E-03
• .6.99626-16-
i 8.4373E-01

" -^ 1 .22736— !• 81
"9.24526-17'

> ..1.49496-01.
' 5.638SE-38.

.•r •• - ' . - , - ~ '. i
'.:-. - '*- V

REFLECTED SHOCK
, .1.72956*02

> . 9.3684E»00 .
. . i.eoaiE»oi

;1.1613E»OlV
'.-T' .2.848TE»00,.
'.".f .1.1626E»00.
.--, ^ 1.021 IE »00,
•v: * 8.483SE— 01 -'

. v "- 1.461 7E»Op,-
. -• •-' . •• i..

8.47816-13
. 4.12716-02,

: .6037E-13,
.11826-01.'
.7272E-1S

•i- , .2173E-14,
, .4690E-01.

- -j-.. .22916-32.
• ^ - 0 . '• -';«.;.. 0. . ->•

US1 » 7.006*03 N/SEC
• XHE = . .1.5 ;,

STANDING SHOCK
-. -1.41256*02-.--
. -9.35716*00 .

= •• 1.4756E*01 -
1.17096*01 -

.-,2.'B437E»00. -
1.17466*00-'

• 1.02306*00'.
j ; 8.4477E-01 .-
. .1.67336*00 ;

MO LE F R AC T I ON S

9.6557E-13
' ;4.5013E-02-

8.7528E-13.
•> - . .8 . 08366-01-

•• 4.90S2f-15-
. 9.5206E-14

'• . 1.4662E-01'
1.9686E-31

• 0.

. - - -...; -. •••.

REFLECTED SHOCK
..,, 2.51686*02

1.06516*01
--: • 2.23606*01

- .- 1.5243E»01
3.05486*00

;.,. 1.20246*00
, . 1.05676*00
, >- 6.29076-01

. 1.46026*00

4.0S43E-H
1.07376-01

; 3.68866-11
. • 7.5068E-01

4.38056-13
4.0950E-12

- 1.41956-01
-.. 1.0064E-27

-» -o.
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TABLE). -Continued

2 k N / m

PI « 2.
XH2 • .

. •• ).••

P •' ' ;

t '•
RHa
H
A' ' ' •1 ' ;-
s' '• ; ','

GAME •
U

SPECIES

£— >. . ~.'

H!' '", ' '

H*v "" '
H2 •
H- • ' • - * •
H2* ' • •
HE •
HE*
HE**

PI » 2
XH2 »

P
T
RHO
H
A
s • •'•
I
GAME
U

SPECIES

E-
H ' •
H*
H2 - . '
H- ' '• '
H2»
ME • • .
HE*
HE**

,OOE*03 N/SQ-Mi US1 •= 8.COE*03 N/SEC
,85

MOVING SHOCK
5.0*51E»01
8.344<.E*00
5.97625*00"'

• 9'.8223E»00
'2.6944E*00
1.1921E»00

' 1.0117E*00
8.5996E-01
5.3788E*00

3.0117E-14 !
2.3211E-02
2.7B11E-14'
S.2853E-01'
5.1246E-17.'
2.3571E-15
1.48266-01:
9.11816-35
•).

XHE - .15

STANDING SHOCK
•-J.2164E*02
• 1.0671E*01

1.95676*01 •
- l.5534E»01

' • 3.06086*00
1.2136E«00
1.06146*00

• S.2709E-01
1.63806*00

• MO IE FRACTI ON S

4.6705E-11
•'• 1.1575E-01

• '4.2754E-11
7.42936-01

' > 4.7311E-13
4.4248E-12
1.41326-01
1.0982E-27
0.

REFLECTED SHOCK
3.63766*02
1.1777E*01
2.7895E*01
1.9554E*01
3.28116*00
1.24546*00

' 1.1073E*00
8.2551E-01
1.4677E*00

- 5.3148E-10
1.9385E-01
4.8727E-10
6.7069E-01
8.9064E-12
5.3H7E-11
1.3546E-01
2.3022E-25
1.23506-89

.006*03 N/S'a-M, US1 • 9.00E*03 M/SEC

.85

MOVING SHOCK
6.5013E*01
9. 3302E*00
6.7459E*00
1.2235E*01
2.33046*00
1.22376*00
1.03306*00
8.3123E-01
6.18916*00

1.5154E-12
6.3816E-02
1.4161E-12
7.9097E-01

•• 5.0677E-15
1.0437E-13
1.4521E-01
9.7724E-32

-0.

XHE - .15

STANDING SHOCK
3. 3587E»02
1.1814E*01

' 2.55166*01
1.99916*01
3.29*66*00
1.2559E»00
1.11426*00

• 8.2464E-01
1.63226*00

- MOLE FRACTIONS

6. 1791E-10
2.0497E-01
5.6932E-10
6.6041E-01
9.9935E-12
5.8585E-U

• 1. 34636-01
3.6844E-25
2.7099E-91 .

REFLECTED SHOCK
5.21896*02
1.28646*01
3.46386*01
2.4604E401
3.53316*00
1.29206*00
1.1713E*00
8.2844E-01
1.49'4E»00

.

. 3.996TE-09
2.9248E-01
3.6931E-09.
5.7946E-01

. 9.4619E-11
3.9814E-10
1.2806E-01
2.06806-23

. 2.6309E-81

PI « 2.
XH2 > .

P"
T
RHO
H
A
S
Z
GAME
U

SPECIES

Er
H
H»
H2
H- '
H2»
HE
HE*
HE**

PI .- 2.
XH2 * .

006*03 N/SQ-Mi
85

MOVING SHOCK
8.1532E»01
l.0120E»01
7.5775E»00
1.4934E»01
2.9708E»00
1.2573E»OJ
1.0632E»00
8.2023E-01
7.0076E»00

.8800E-11

.1893E-01

.76856-11

.3999E-01

.5356E-14

.2105E-12

.4108E-01

.1948E-29
0.

OOE+03 N/Sg-Mi
as

US1 - 1.00E»04 M/SEC
XHE • .15

STANDING SHOCK
4.85576*02
1.28776*01
3.2002E»01
2.50196*01
3.5444E»00
1.3015E«00
1.17836*00
8.28016-01
1.66286*00

MOLE FRACTIONS

4.35116-09
3.026*6-01
4.03726-09
5.70056-01
9.88186-11
».1279E-10
1.2730E-01
3. 240 JE-23
5.02986-B*

REFLECTED SHOCK
7.28026*02
1.39456*01
4.18726*01
3.0331E»01
3.81036*00
1.34I9E«00
1.2468E»00
8.34996-01
l.5445E»00

._

•'.' - 2.1371E-08
3.9589E-01
1.9938E-08
4.83806-01
6.5587E-10
2.0890E-09
1.2031E-01
1.40006-21
1.9630E-77

US1 • 1.10E»04 M/SEC
XHE " '.15

MOVING SHOCK STANDING SHOCK
P
I
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H*
H2
H-
H2*
HE
HE*
HE»»

9.9921E*01
1.0800E»01
8.40556*00
1.79176*01
3.U58E»00
1.2930E»00
1.10076*00
8.1668E-01
7.8252E*00

1.1712E-10
1.8292E-01
1.1070E-10
6.80806-01
7.94026-13
7.2194E-12
1.3628E-01
2.83496-27
0.

6.73036*02
1.3915E»01
3.8620.6*01
3.06106*01
3.81366*00
1.3501E»00
1.25246*00
8.3455E-01
1.7048E*00

MOLE FRACTIONS

2.1401E-08
4.03066-01
2.0021E-06
4.7717E-01 •
6.246SE-10
2.01016-09
'1.1977E-01
1.2497E-21
5.9T81E-77

REFLECTED SHOCK
9.8414E»02
1.50616*01
4.90146*01
3.67526*01
4.11786*00
1.39506*00
1.33326*00
8.4*496-01
1.61776*00

.

' 9.1489E-08
. 4.99816-01

. 8.62376-08'
.3.87686-01

3.38766-09
8.63906-09

. 1.1251E-01
4.30776-20
3. 33346-72
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TABLE I. -Continued

p. -2kN/m

PI » 2
XH2 *

P
T
RHO
H
A
S
Z
GAME
U

SPEC I ES

E-
H
H»
M2
H-
H2*
HE
HE*
HE**

PI => 2
XH2 =

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

E-
H
H*

H2
H-
H2»
HE
HE*
HE»»

.OOE*03 N/Sfl-M,

.85 ' '

MOVING SHOCK
1,.2007E»02
l.I4J6£*01
9.19l8E*00
2.1179E»01
3.2661E*00
1.3308E»00
1.14436*00
8.1664E-01
8.6338E*00

4.9439E-10
. , 2.5216E-01 ,
. 4.6913E-10

6.1675E-01
4.1678E-12 ;
2.9430E-11
1.3109E-01
5.8668E-26 ;
4.0304E-92

.OOE»03 N/S6-N,

.85

MOVING SHOCK
l.«198E*02
1.19966*01
9.9182E*00
2.4722E»01
3.4231E*00
.i.3705E»00
1.1934'E»00
3.18496-01
9.43686*00

1.66616-09
3.2416E-01
1.5876E-09
5.5015E-01
1.6689E-11
9.5260E-11
1.2569E-01 .
d.9875E-25
3.9923E-88

. US1 » 1.20E*
XHE •' . .15

STANDING SHOCK •
;" 8.9526E«02

l.*962£»01
4.482*E«01
3.6717E»01

. 4'. 10466*00
1.4009E»00
l.33*9E>00
8.'*354E-01
1.7726E«00

MOLE FRACTIONS

8.4935E-08
. ' 5.0175E-01

^,8.02006-08
' ,/V3.85e8E-Ol
, .:'2.9565E-09
' "'7.6910E-09
r ,: U1237E-01

'. .3;3703E-20
i*.5822E-72

0* M/SEC. :,,.

REFLECTED SHOCK
1.2890E»03

- I.6255E»01
5.5503E*01

: , *.3837E*01
'. 4.46236*00

."l.*506E»00
- 1.4288E»00

8.5736E-01
. 1.7128E»00

.. ,., 3.4521E-07
.6.00216-01

;' 3.2912E-07
. -. - . 2.9*81E-01

l.*42*E-08
. . 3.0524E-08

;1.0*98E-01
1.0046E-18
8.7260E-67

US1 •= ,1.30E»0* M/SEC
' ' XHE =' .15'

STANDING SHOCK
- 'l.l512E»03

1.60616*01
, 5:0305E«01
' 4. 3347E»01

' :'*'.>2*3E»OC
'' ''l.<.53TE*00
,.',l';''*2*8E'»00
; 8:55376-01
."',1.>8629E*00

^MULE FRACT IONS

. 2.9*83E-07
'. .5.9~629E-01
. 2.-8124E-07

. •2.98<i3E-01
"1.1511E-08

" 2.5097E-08
i.0528E-01
6.2535E-19
2.9632E-67

REFLECTED SHOCK
' 1.64406*03

1.7616E+01
6.0902E»01
5.16426*01

" 4.86206*00
. . i.5061E*00

"l.'532*E»00
• ' 8.7571E-01
' , 1.83566*00

1.2628E-06
. ' 6.94866-01

1. 21876-06
2.0725E-01
5.5479E-08
9.9583E-08

' 9.7885E-02
2.2913E-17
4.54716-62

PI * 2.00E«03 .N/S8-M, US1 - .l.«OE*04 M/SEC
XH2 =

P
T
RHO , •
H
A
s • >•
7

GAME .
U

SPECIES

E-
H
H*
H2
H- . .
H2* "•
HE
HE* ";
HE**

PI « 2.
XH2 " .

P ':" .
T
RHO
H
A
S
I
GAME ,.
U

epe r |p e»rt U It >

E-
H
H«
H2 . '
H-
H2«
HE
HE*
HE**

.85

MOV ING. -SHOCK
1.65626*02
I.2557E»01

. 1.05716*01
- 2.85466*01

3.58806*00
1.4121E*00

• 1.24786*00
8.21656-01
1.02326*01

—-.-——,

4.81536-09
3.9711E-01

. 4.6079E-09
4.8267E-01

. 5.51966-11
2.62586-10

. ., 1.20226-01
i-l."0398E-23

1.1342E-8*

006*03- N/SQ-M,
85

MOVING SHOCK
1.9099E»02
1.31146*01
1.11436«01

. 3.26506*01
3.76246*00

. 1.*55<.E*00
. 1.30696*00
8.25916-01
1.1021E*01

1.2527E-08
, 4.69676-01

1.204U-08
4.15S5E-01
1.5927E-10
6.45816-10
1.1477E-OI
9.5654E-23
1.35186-bl

XHE • ' .IS

STANDING, SHOCK
1.4363E»03
I.7266E*01
5.4743E«01

i- 5.0*T6E*01
4.7814E»00

-,; I.5070E»00
• .1:.5196E«00
' 8.7134E-01

-;. 1.9793E,«00

-• MOLE FlttCT IONS

^ --9.6672E-07
• . . . 6.8384E-01

- " 9. 3223E-OT
.. 2.1745E-01

3.9695E-08
7.4176E-08
9.8712E-02

. 1.10*OE-17
3. 1476E-63

REFLECTED SHOCK
2.0491E»03
1.9322E»OI
6.4633E*01

' • 6.0237E*Ol
-. 5.3579E*00

I.M7,1E»00
. 1.6408E.OO

9.0550E-01
2.0005EVOO

— . ...

4.9971E-06
• 7.8105E-01

'• 4.8831E-06
1.27326-01
2.1109E-07
3.2518E-07

. 9.U20E-02
6.3557E-16

, ', 6.9443E-57

. US I " 1.50E»04 M/SEC •
.XHE - , .15

STANDING. SHOCK
:'.'.!. 7*506*03
;. 1". 87066*01
•" 5.76«OE»01

5.8092E.01
5.20686*00

• 1.5617E»00
. 1.61846.00

8.95536-01
2.13326.00

MOLE FRACTIONS

3.2879E-06
7.6418E-01
3.2059E-06

. 1.4313E-01
.1.3187E-07
2.1389E-07
9.26866-02
2.0876E-16
3.66066-58

REFLECTED SHOCK
'•' 2.5105£»03
. . 2.1877E»01

6.5749E.OI
6.9854E.01

. 6.0730E»00
1.6268E»00
1.745*E»00
9.6589E-01
2.2453E»00

2.6901E-05
S.5403E-01
2.6601E-OS
5.9968E-02
9.3554E-07
1.2358E-06
8.5941E-02
3.9478E-14
6.96WE-SO
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TABLE I. -Continued

p •2 VHI m

PI - 2.00E«03 N/SQ-M.
XH2 - .85

US1 - 1.60E*04 M/SEC
XHE - .15 !

F
p *

T
RHO
H
A
s
z
GAME
U

SPECIES

E-
H
H*
H2
ht-

H2*'

HE
HE*
HE**

PI • 2.
XH2 = .

p
T
RHO
H
A
s
{

GAME
U

SPECIES

E-
H
H*
H2
H-
H2*
HE
HE»
HE**'

40VING SHOCK '.
2, 1805E*02
1.36816*01
1.16296*01
3.'7034E»Ol
3.9*816*00
1.50316*00
l.3706E*00
B. 31306-01
1.180*6*01.

3.0*16E-08
5'.*077E-01
2.9368E-08
3.*979E-01
*.171 3E-10
1.46*8E-09
1.09*4E-31
7.61186-22

• 2.9381E-79 •

OOE*03 N/SO-Mt
85

MOVING SHOCK
2. *6 786*02
1.4273E»01
1.2020E*01
*.1698E»01
4.1*806*00
1.5^616*00
1.43tKE*00
8.3810E-01
1.2580E*01

'. — '-

7.1024E-08
6.0953E-01.
6.8903E-08
2.86186-01
1.0228E-09
3.1446E-09
1.0429E-01
5.6168E-21
1.1798E-75

iTANDING SHOCK
2.06656*03

' 2.0592E*01
5.85986*01
6.6160E*Ol
5.7*9*6*00
1.61516*00
1.71276*00
9.3732E-01

,2. 3*49E»00 . •

MOLE FRACT IONS-

. 1.28426-05
' 8.3219E-01 .

1.26546-05
8.01S7E-02.
4.52.70E-Q7
6.40966-07
8.75836-02

. 5.86376-15
5.9807E-53

US1 - 1.706*
XHE = .15,

STANDING SHOCK
2.38146*03
2.34366*01
5.6793E»01
7.45946*01
6.5253E»00
1.66586*00
1.78906*00
1.0154E*00
2.66456*00

• .HOLE FRACTIONS

6.7972E-05
B.8187E-01
6.75406-05
3.41*«E-02
1.7838E-06
2.2153E-06
8.38446-02
3.*517E-13
1.79296-46

REFLECTED SHOCK
3;0504E»03

, '2.6T79E*01
6.25786*01
8.11756*01

' ' 7.25096*00
- 1.68656*00

1.82036*00
1.07866*00

. 2.68976*00

2.90136-0*
9.0038E-01
2.892*6-0*
1.6623E-02

~6.11*3E-0»
7.0049E-06

• 8.2*06E-02'
1.3629E-11
1.22366-40

04 M/SEC'

REFLECTED SHOCK
3.66556*03
3. *3* 86*01
5.77466*01
9.*209E»01
8.2*696*00
1.73996*00
1.84806*00
l.0715E*00
3.3002E*00

'•-L: ' :

3.19636-03
• .9.08256-01

. '3.15236-03
*. 19666-03

. 3.*0696-05
' 3.8110E-05
.'8.1169E-02
*. 781*6-09
1.92646-31

PI • 2
XH2 «

p
T'
RHO
H
A
S
I
GAME
U

SPECIE S

E-
H '
H*
H2
H-
H2*
HE
HE*
HE»»

.OOE*03 N/Sa-M.

.85

MOVING SHOCK
2.77136*02
l.4913E*01
1.23096*01
4.66*26*01
4.36666*00
1.59306*00
1.50976*00
8.46926-01
1.33496*01

1.63986-07
• 6;75226-01

1.5985E-07
2.2542E-01
2.4117E-09
6.536*6-09 .
9.9358E-02-
4.04S5E-20
1.7313E-72

US1 - 1.806*04 M/SEC
XHE » .15

STANDING 'SHOCK
2.66406*03
2.78156*01
5.23306*01
8. 3266E»01
7.46806*00
1.7114E*00
1.83026*00
1.09566*00
3.1*50E*00

MOLE 'FRACTIONS

4.70376-04
9.0581E-01
4.6938E-0*
1.12766-02
7.6082E-06
8.6021E-06
8.1958E-02
3.9391E-11
4.6539E-39

REFLECTED SHOCK
4.28126*03
*. 09676*01
5.58986*01
1.07316*02
8.7116E»00
1.7824E*00
1.86956*00
9.9090E-01
3.76856*00

1.2433 E-02
8.9284E-01
1.2417E-02
1. 88 76 E- 03
8.6468E-05
1.0301E-0*
8.023*6-02
1.3978E-07
3.6838E-26

PI = 2.006*03 N/SQ-M.
XH2 = .85

US1 - 1.906*0* M/SEC
XHE * .15

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P
T
RHO
H
A
S
I
GAME
U

SPEC I6S

E- ' "
H .
H»r

H2
H-' " •' -
H2*
HE
HE*
HE**

3.090*6*02
. 1.563*6*01

1.2*826*01
5.18646*01
*. 61196*00
1.6*066*00
1.58376*00
B.5908E-01
1.4107E»01

3.85416-07
7.3710E-01

. 3.7757E-07
1.68186-01
5.615*6-09
1.3*636-08
9.*7186-02
2.9*076-19
1.22286-68

2.92396*03
3.31056*01
*.7820£»01
9.22326*01
8.12686*00
1.75126*00
1.84706*00
1.08026*00

. 3.67666*00

MOL6 FRACTIONS —

2.5329E-03
9.09S2E-01
2.5301E-03 ..

' *. 1*756-03
2.4721E-OS
2. 79086-05
8.1214E-02
2.4094E-09
I.3852E-32

4.86446*03
4.59426*01
5.57926*01
1.20136*02
9.06356*00
1.81856*00
1.89786*00
9.4216E-01
4.06446*00

2.6960E-02
8.663TE-01
2.65206-02
1.19076-03
1.41*36-0*
1.80966-04
7.9038E-02
9.33096-07
3.5066E-23
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TABLE!. -Continued

PI « 2.
XH2 - .

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

E-
H
H*
H2
H-
H2»'
HE
HE*
HE**

PI = 2.
XH2 - .

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H*
H2
H-
H2*
HE
HE* • •
HE**

OOE*03 N/SQ-M.
85

MOVING SHOCK
3.4238E*02
1.6503E»01
1. 25096*01
5.7360E*01
4.9015E»00
1.6884E*00
1.6586E*00
8.7772E-01
1.48536*01

9.8757E-07
7.941TE-01
9.7252E-07
1.1539E-01
1.3580E-08
2.8625E-08
9.0437E-02
2.9423E-18
1.3870E-65

OOE*03 N/SQ-M i
85

MOVING SHOCK
3.7691E*02
1.76526*01
1.2335E*Ol
6.31266*01
.5.27506*00
1.7356E*00
1.7311E*00
9.1059E-01
1.5576E*01

2.9650E-06
8.4466E-01
2.9350E-06
6.8687E-02
3.6016E-OB
6.6048E-08
8.6650E-02
4.1646E-17
2.8989E-61

US1 - 2.006*04 M/S6C
XH6 - .15

STANDING SHOCK
3.17306*03
3.81126*01
4.4729E*01

' 1.01626*02
' 8.49206*00

1.7867E*00
1.8613E»00'
1.01666*00
4.1506E*Op

MOLE FRACTIONS

8.1940E-03
9.0088E-01
8.18576-.03
2.0415E-03
S.3853E-05
6.21086-05
8.0587E-02
4.2164E-08
4.0754E-28

US1 = 2.10E*
XHE - .15

STANDING SHOCK
3.41026*03
4. 2404E*01
4. 2748E*Ol
1.11546*02
8.7701E»00
1.8203E*00
1.8813E*00
9.64 17E-01
4.4866E»00

HOLE FRACTIONS

1.7975E-02
8.8289E-01
1.7956E-02
1.2476E-03
8.8163E-05
1.0704E-04
7.9733E-02
2.8880E-07
4.1223E-25

REFLECTED SHUv-K
5.3998E*03
4.9899E*01
5.60356*01
1.3296E*02

. 9.3930E*00
1.8523E*00
1.9312E*00
9.1557E-01
4.2683E*00

4.3158E-02
8.3477E-01
4.3086E-02
8.62326-04
1.8972E-04
2.57636-04
7.76696-02
3.22666-06
3.1189E-21

04 N/SEC

REFLECTED SHOCK
5.8445E*03
S.3186E*01
. 5842E*01
.4584E *02
.7048E*00
.88556*00
.9678E*00

8.9990E-01
4.4133E*00

6.0860E-02
8.0094E-01
6.0754E-02
6.6305E-04
2.2780E-04
3.2641E-04
7.6219E-02
7.9004E-06
7.9369E-20

PI - 2.006*03 N/SO-M,
XH2 * .85

US1 - 2.206*04 N/S6C
XHE - .15

P
T
RHO
H
A
S
z
GAME
U

SPEC IES

E-
H
H*
H2
H- •
H2*
HE
HE*
HE**

PI = 2.
XH2 - .

P
T
RHO
H
A
S
Z
GAME
U

SPEC IES

6-
H
H*
H2
H-
H2»
HE
HE*
HE**

MOVING SHOCK
4.12086*02

• 1.93946*01
1.18496*01
6.9146E*01
5.82986*00
1.78126*00
1.7931E»00.
9.77286-01
1.62596.01

1.2433E-05
8.84S9E-01
1.2367E-05
3.1730E-02
1.17806-07
1.8362E-07
8.3653E-02
1.4256E-15
8.2383E-56

OOE*03 N/SO-M,
85

MOVING SHOCK
4.4694E*02
2.2274E*01
1.09586*01
7.5391E»01
6.6398E*00
1.8235E»00
1.83126*00
1.08096*00
1.68716*01

8.2869E-05
9.0758E-01
8.2712-E-05
1.0339E-02
5.0918E-07
6.6616E-07
3.19136-02
1.5493E-13
2.4638E-48

STANDING SHOCK
3.58106*03
4.59596*01
4.08596*01
1.21866*02
9.03266*00
1.85396*00
1.90706*00
9.3092E-01
4. 70606*00

• Mfll f FBATTtniJCnuic rnALi lUNa

3.0888E-02
8.58476-01
3.08536-02
8.5922E-04
1.19836-04
1.53096-04
7.86586-02
1.09406-06
4.87976-23

US1 * 2.30E*
XH6 - .15

STANDING SHOCK
3.6171E.03
4.88396*01
3.82386*01
1.32276*02
9.27966*00
1.88886*00
1.9369E*00
9.1032E-01
4.8259E*00

4.5667E-02
8.3031E-01
4.S616E-02
6.2510E-04
1.4303E-04
1.91C7E-04
7.7442E-02
2.8442E-06
1.47186-21

REFLECTED SHOCK
6.11106*03
5.59376*01
5.44456*01
1.58656*02
9.99456*00
1.91956*00
2.0066E*00
8.8996B-01
4.51796*00

7.89296-02
7.6638 E-01
7.87876-02
5.20536-04
2.52706-04
3.79096-04
7.47396-02
1.56116-05
9.15636-19

04 M/S6C

R6FL6CT60 SHOCK
6.09426*03
5.81516*01
5.12116*01
1.71016*02
1.02536*01
1. 95526*00
2.04646*00
8.83396-01
4.58606*00

9.67986-02
7.32206-01
9.66266-02
4.0793E-04
2.61676-04
4.0746E-04
7.3272E-02
2.63416-05
5.84336-18
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TABLE I. -Continued

p. • 2 kN/ iri

PI = 2,
XH2 =• .

P i
T
RH3.

H
A .
S • '
i
GAME
U .

SPEC IES

E- ..
H
H».
H2 ' ;, '
H-
H2*.

H E . . - • • • . .
HE* ;
HE**

.006*03 N/SQ-M

.85

MOVING' SHOCK
4.81926*02
2.617BE*Ol'
9.97726*00
8.18656*01 .

,,7.35096*00
1.86036*00
1.84526*00
1.11876*00'
1.74366*01

. 5.6978E-04
9.1437E-01
5.6944E-04

-. 3.1883E-03
2.0908E-06
2.426 5E-36
d.!294E-02

• 1.8072E-11
7.6324E-41

• US1 • 2.40E*04 M/SEC
XHE • .15

STANDING SHOCK
3.5903E«03
5.1259E»01
3.5556E*01
1.4283E*02
9.5174E*00
l.9241E»00
l.-9699E*00
8i9706£-01 •

„ -4.8855E»00

— MOLE 'FRACTIONS

6.1571E-02
. 7.99S3E-01

. 6.1503E-02
4.7142E-04

-. 1.5859E-04
2.2029E-04

,. 7.6139E-02
5.9124E-06

.1.9714E-20

REFLECTED SHOCK
5.9477E*03
6.0049E*01
4. 7441E*01
1.83196*02
1.0497E*01

. 1.99186*00
2.08786*00
8.7891E-01
4.6330E*00

1.14656-01
6.98066-01
1.1445E-01
3.20156-04
2.60846-04
4.19426-04
7.18056-02
4.0575E-05
2.6445E-17

pi = 2.00E*03 N/Sa-M.
XH2 - .85

US1 = 2.50E*04 M/SEC
XHE = .15

MOVING SHOCK. STANDING SHOCK

P
T
RHO
H
A . • •
S
z
GAME
U

SPECIES

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

5.18026*02
3.02986*01
9.2298E«00
8.85916*01
7.76296*00
1.89266*00.
1.85246*00
1.07376*00

.1.79956*01

2.5836E-03
9.1258E-01
2.5830E-03
1.2673E-03
6.0684E-06
6.7536E-06
8.0975E-02 •
7.4379E-10
5.1151E-35

3.6075E*03
. 5.3449E*01

3.36546*01
. 1.5378E*02

9. 7580E*00
1.9578E*00
2.30556*00

. 8.8829E-01
4.9301E*00

MOLE FRACTIONS

7.8172E-02
7.68166-01
7.8086E-02
3.6914E-04
1.7058E-04
2.4565E-04
7.4782E-02
1.0807E-05
1.6846E-19

REFLECTED SHOCK
5.8803E>03
6.18286*01
4.4655E»Ol
1.95736*02
1.0740E»01
2.0264E*00
2.12986*00
8.7594E-01
4.6817E*00

1.3206E-01
6.647*6-01
1.31836-01
2.56986-04
2.5811E-04
4.2766E-04
7.0370E-02
5.923BE-05
9.99106-17

PI - 2
XH2 =

P
T
RHO
H
A
S
I
GAME
U

SP6C16S

E- :

H '
H* '
H2
H-
H2» :
HE
HE*
HE**

PI •= 2.
XH2 - .

.006*03 N/SQ-M,
.85

MOVING SHOCK
5.56836*02
3. 40176*01
8.78866*00
9.56246*01
7.99006*00
1.92166*00
1.86256*00
1.00766*00
1.86026*01'

7.4054E-.03
9.0396E-01
7.40396-03
6.67096-04

• 1.2484E-05
1.3956E-05
8.0536E-02
9.9234E-09
5.92636-31

006*03 N/SO-M,
85

US1 - 2.606*04 M/SEC
XHE - .If

STANDING SHOCK
3.7^676*03
5.56096*01
3.27846*01
1.65536*02
1.00156*01
1.98986*00

. 2.04426*00
8.82306-01
4.98306*00

MOLE FRACTIONS

. 9.5554E-02
! 7.3487E-01

•9.5446E-02
. 2.9863E-04

1.8219E-04
2.72COE-04
7.33616-02
1.85026-05
1.16046-18

REFLECTED SHOCK
5.59046*03
6.37766*01
4.31746*01
2.09336*02
1.10126*01
2.06046*00
2.17566*00

' 8.73906-01
4.74346*00

' _ ' _ _ : • '

; ' 1.S030E-01
6.29816-01
1.50036-01
2.09016-04
2.57086-04
4.40126-04
6.88616-02
8.64176-05
3.84146-16

US1 - 2.706*04 M/SEC
XHE » .15

' MOVING SHOCK STANDING SHOCK
P
T
RHO
H
A
S
I
GAME
u •• •;

SPECIES

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

5.98526*02
3.71706*01
8.5752E»00 '
1.02986*02
8.1736E*00
1.94876*00

•1.87786*00
9.5717E-01
.l.9257E*01

__.

1.5245E-02
8.89166-01
1.52426-02
4.2728E-04

. 2.0247E-05
2.3156E-05
7. 98816-02
5.94276-08
3.7871E-28

3.94096*03
5.77846*01
3.27016*01
1.78156*02
1.02886*01
2.02056*00
2.0856E»00
8.78216-01

• 5.0J93E*00

MOLE FRACTIONS

1.13516-01
7.00466-01
1.13376-01
2.4736E-04 •
1.93606-04
2.99786-04
7.1892E-02
3.0237E-05
6. 90536-16

REFLECTED SHOCK
6.25886*03
6.5797E»01.'
4.2805E»01
2.24086*02
1.1296E*01

" 2.09206*00 •
2.22226*00

"8.72TZE-01 •
4.82036*00 .

'

1.68136-01
5.9S67E-01
1.67816-01
1.TJ6K-OV-.

• 2.57326-04
4.55616-04
6.73766-02
1.236O6-04

' 1.3991E-15 :
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TABLE I. -Continued

PI = 2.00E»03 N/SQ-Mf
XH2 = .85

US I • 2.80E*04 M/SEC
XHE •= .15

P
T
RHO
H
A
S
I
GAME
U

SPECIES

6-
H
H*
H2
H-
H2*
HE
HE*
HE**

PI * 2.
XH2 =

P
T
RHO
H
A
S
Z
GAME
U

SPEC I E S

E-
H
H*
H2
H-

H2»
HE
HE*
HE**

MOVING SHOCK
6.4290E*02
3.983BE*01
8.50396*00
1.1064E*02
8.3621E*00
l.9745E*00
1.8977E*00
9.J491E-01
1.9948E*01

2.5479E-02
8.6963E-01
2.5474E-02
3. 08296-04
2.8362E-05
3.3364E-05
7.9043E-02
2. 16146-07
4.0333E-26

OOE»03 N/SO-M.
85

MOVING SHOCK
6.8972E*02
4.81496*01
8.5170E*00
1.1862E*02
8.S592E*Od
1.9996E*00
1-9213E*00
9.04656-01
2.06656*01

3.7401E-02
8.46BIE-01
3.7393E-02
2.3883E-04
3.6280E-05
4.39376-05
7.8071E-02
5.7774E-07
1.4175E-24

STANDING SHOCK
4.2236E«03
5.9959E*01
3.3082E*01
1.9154E*02
1.0572E*01
2.0504E«00
2. 1293E*00
8. 75456-01
5.12196*00

MOLE FRACTIONS

1.3171E-01
6.6557E-01
1.3154E-01
2.0786E-04
2.0385E-04
3.27426-04
7.0398E-02
4.7433E-05
3.5803E-17

REFLECTED SHOCK
6.6464E*03
6.7986E*01
4.3015E»Ol
2.3988E*02
1.1609E*01
2.1242E»00
2.2727E»00
8.7218E-01
4.91316*00

1.86626-01
5.6029E-01
1.86226-01
1.4403E-04
2.5678E-04
4.7136E-04
6.5823E-02
1.7702E-04
5.1657E-15

US1 = 2.906*04 M/SEC
XHE = .15

STANDING SHOCK
4.5638E*03
6.2141E*01
3.3765E»01
2.0S66E*02
1.0867E*01
2.0799E*00
2.17S1E«00
8.7367E-01
s.203«;e»oo

HOL E FR ACT IONS

1.50006-01
6.30526-01
1.49786-01
1.76056-04
2.12426-04
3.5393E-04
6.88SOE-02
7.1973E-05
1.6548E-16

REFLECTED SHOCK
7. 1231E*03
7.02486*01
4.36176*01
2.5662E»02
1.19356*01
2.15586*00
2.32486*00
8.72276-01
5.01006*00

2.0482E-01
5.2545E-01
2.0434E-01
1.1972E-04
2.5463E-04
4.8494E-04
6.4273E-02
2.S006E-04
1.8233E-14

PI » 2.
XH2 - .

P
T
RHO
H
A
S
z
GAME
U

SPECIES

E-
H
H*
H2
H-
H2»
HE
HE*
HE»»

PI - 2.
XH2 - .

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H*

H2
H-
H2»
HE
HE*
HE**

OOE»03 N/Sa-Mi
85

MOVING SHOCK
7.3875E*02
4.4203E*01
8.5602E»00
1.2690E*02
8.7616£*00
2.0243E*00
1.94786*00
8.9159E-01
2.1399E*Ol

5.0475E-02
8.2176E-01
5.04636-02
U9331E-04
4.3738E-05
5.4499E-05
7.7007E-02
1.2666E-06
2.4617E-23

OOE»03 N/Sa-Ht
65

MOVING SHOCK
8.4295E»02
4.7795E*Ol
8.78536*00
1.44346*02
9.17336*00
2.0733E»00
2.00766*00
8.7702E-01
2.2895E»Ol

7.8695E-02
7.6765E-01
7.8673E-02
1.36t7E-0*
5.6824E-05
7.*732E-05
7.4713E-02
4.2300E-06
2.0101E-21

US1 - 3.00E*04 N/SiC
XHE - .IS

STANDING SHOCK
+.9*Z2E«03
6.«311E«01
3.*578E»01
2.2039E»02
1.11«8E«01
2.10936*00
2.2225E»00
8. 726SE-01
5. 3172E«00

MOLE FR ACT IONS

1.6812E-01
S.9579E-01
1.6785E-01
l.«953E-0*
2.1857E-0*
3.7763E-0*
6.7387E-02
1.0590E-04
6.8915E-16

REFLECTED SHOCK
7.6690E»03
T.2585E*01
«.4421E»01
2.741B£»02
1.22T«»01
2.1874E»00
2.3785E»00
8.7295E-01
5.1146E*00

2.22WE-01
4.9111E-01
2.2219E-01
9.9111E-05
2.5014E-04
4.94S4E-04
6.2716E-02
3.494OE-04
6.1938E-14

US1 - 3.20E»04 H/SEC
XHE - .15

STANDING SHOCK
5.8177E«03
6. 8690E«01
3.6481E«01
2.5177E»02
1.1795E»01
2.1680E>00
2.32UE«00
8.7240E-01
5.5213E»00

HOLE FRACTIONS

2.0366E-01
5.2773E-01
2.0325E-01
1.0753E-0*
2.2345E-04
4.1501E-0*
6.4396E-02
2.U64E-0*
9.236*E-15

REFLECTED SHOCK
8.9355E»03
7.751JE401
4.6286E«01
3.1188E»02
1.3005€*01
2.2511E»00
2.4905E»00
8.76106-01
5.366 8E»00

2.5T75E-01
4.2440E-01
2.5682E-OI
6.6H3E-05
2.33316-04
4.977*6-04
5.95636-02
6.6S32E-04
6.5079E-IJ



TABLE I. -Continued

p. • 2 kN/ nT

PI * 2.
XH2 = .

P
T
RHO
H
A
S
Z
GAME
U

SPEC 1 E S

6-
H
H* •
H2
H-
H2»
HE
HE*
HE**

006*03 N/S4-M,
85

MOVING SHOCK
9.54826*02
5.09526*01
9.03456*00
1.62936*02
9.58976*00 •
2.12216*00
2.07426*00
8.7016E-01
2.44116*01

1.0829E-01
7.10B8E-01
1.08256-01
1.0147E-04
6.7164E-05
9.2897E-05
7.2306E-OZ
1.0576E-05
5.7901E-20

PI = 2.00E*03 N/SO-M,
XH2 - .

P
T
RHO
H
A
S
Z
GAME
U

SPECIES

E-
H
H*
HZ
H-
H2*
HE
H6*
HE**

85

MOVING SHOCK
1.07406*03
5.3850E*01
9. 2919E*00
1.82666*02
1.00116*01
2.1713E*00
2.14646*00
8.67076-01
2.5935E*01

1.38Z 76-01
6.53386-01
1.38216-01
7.7186E-05
7.4648E-05
1.08Z9E-04
6.9B63E-02
2.23026-05
9.0133E-19

US1 =• 3.406*04 M/S6C
XH6 = .15

STANDING SHOCK
6.81196*03
7.31416*01
3.84036*01
2.85356*02
1.24536*01
2.22696*00
2.42526*00
8.74226-01
5.7559E*00

MOLE FRACTIONS

2.3768E-01
4.6268E-01
2.3706E-01
7.5820E-05
2.1770E-04
4.3427E-04
6.1444E-02
4.0666E-04
9.6613i-14

REFLECTED SHOCK
1.03906*04
8.28056*01
4.81356*01
3.52526*02
1.37966*01
2.31496*00
2.60676*00
8.8174E-01
5.63946*00

2.90816-01
3.6161E-01
2.89316-01
4.2171E-05
2.0694E-04
4.76466-04
5.6313E-02
1.23146-03
6.13256-12

US1 = 3.606*04 M/SEC
XHE « .15

STANDING SHOCK
7.90756*03
7. 7746E«01
4.0167E»01
3.21166*02
1.31486*01
2.28606*00
2.53226*00
8.7806E-01
6.01666*00

MOLE FRACTIONS

2.69896-01
4.01266-01
2.6892E-01
5.17206-05
2.02316-04
4.33146-04
5.8500E-02
7. 36536-04
8.50076-13

R6FLECTED SHOCK
1.2016E*04
8.86236*01
4.97326*01
3.96306*02
i. 46656*01
2.37926*00
2.72636*00
8. 900 6E -01
5.9590E»00

3.21886-01
3.03096-01
3.1938E-01
2.51216-05
1.73696-04
4.31006-04
5.2775E-OZ
2.24436-03
5.4850E-11

PI = 2
XH2 *

P
T
RHO
H
A
S
Z
GAME
U

SPECIES

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

PI « 2
XH2 =

P
T
RHO
H
A
S
Z
GAME
U

SPECIES

6-
H
H*
H2
H-
HZ*
HE
HE*
HE**

.OOE*03 N/SO-N.

.85

MOVING SHOCK
l.2002E*03
5.65896*01
9. 5*01 E tOO
2.03526*02
l.0439E»01
2.2210E*00
2.2232E*00
8.66126-01
2.7461E*Ol

1. 68056-01
5.9625E-01
1.6797E-01
5.9165E-05
7.9306E-05
1.2044E-04
6.7428E-02
*. 21686-05
9.3990E-18

.OOE*03 N/SQ-M,

.85

MOVING SHOCK
1.33376*03
5.92386*01
9.7709E*00
2.2553E»02
1.08766*01
2.2713E»00
2.30426*00
8.6660E-01
2.89916*01

1.9729E-01
5.40196-01
1.9717E-01
4.52726-05
8.1271E-05
1. 29056-04
6.5025E-02
7.41086-05
7.48726-17

US1 - 3.80E»M M/SEC
XHE « .15

STANDING SHOCK
9.0967E»03
8.2607E*01
4.16856*01
3. 59026*02
1.38896*01
2.34526*00
2.64176*00
8.84026-01
6.28886*00

MOLE FRACTIONS

3.00156-01
3. 43636-01
2.98626-01
3.37336-05
1.79336-04
4.11766-0+
5.54826-02
1.29686-03
6.69496-12

REFLECTED SHOCK
1.3798E*04
9.51306*01
5.09416*01
4.43116*02
1.56226*01
2.44346*00
2.84726*00
9.00986-01
6.31536*00

3.50626-01
2.4981E-01
3.46376-01
1.38126-05
1.3790E-04
3.66536-04
4.86636-02
4.02016-03
4.75536-10

US1 - 4.006*04 M/SEC
XH6 - .15

STANDING SHOCK
1.03576*04
8.78236*01
4.2842^*01
3.98916*02
1.4686E*01
2.40446*00
2.75276*00
6. 92166-01
6.61636*00

MOLE FRACTIONS

3.2833E-01
2.90786-01
3.2566E-01
2.0801E-05
1. 51456-04
3.72146-04
5.2247E-02
2.24456-03
4.91386-11

REFLECTED SHOCK
1.57496*04
1.02636*02
5.16966*01
4.93676*02
1.6694E*01
2.50796*00
2.96856*00
9.14836-01
6.75506*00

3.7708E-01
2.0211E-01
3.6988E-01
6,J815E-06
1. 0377 E- 04
2.9107E-04
4.35106-02
7.0206E-03
4.1147E-CO
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TABLE I. -Continued

2 kN/ m

PI - Z

P
T .
RHQ ,
H " ',.'
A
S '. .
Z
GAME" .
u, •'

SPEC IES

E-
H
H* ".
HZ
H-
H2»' . "
HE
HE*
HE**-

.006*03 N/SQ-N,

.85 .

MOVING SHOCK
1.47386*03

'6.18466*01
9.9758E*00

'2.48656*02
1.1325E*01 '
2.32206*00
2.38886*00'

. 8.63186-01
.' 3.051*E*Ol

2.2572E-01
4.8569E-01
2.25556-01
3.43466-05
8.07166-05
1.33916-04
6.26696-02 .
1.23796-0*.
*. 92446-16

US1 ' 4.206*04 M/S6C
XHE - .15

STANDING SHOCK
. 1.16696*0*'
, 9'.3*99E«Ol
.4.35656*01
*.*064E*02

'' 1.55*3E«01
I'. ' 2.*630E»00
.' 2;8634E*00 '

9.0232E-01
6.98836*00

MOLE FRACTIONS

3.5*2*6-01
2.42696-01
3.502*E-01

' 1.20376-05 .
, .1.22026-04

3.19206-04
. " 4.85816-02

3.80516-03
3.43056-10

REFLECTED SHOCK
1.78*1E*04
1.11326*02
5.19256*01
5.*763E*02
1.79126*01
2.5717E»00

: 3.08646*00
: 9.3375E-01

7.2553E»00

4.0082E-01
1.61UE-01
3.8915E-01
3.10676-06
7.52936-05
2.15806-0*
3.70796-02
1.15216-02
3.40696-08

PI * 2.006*03 N/SQ-M,
XH2 = .85

US1 = 4.406*0* M/SEC
XHE = .15

P - . ,
T ' •
RHO
H
A '. •
S '
I
GAHE :,
U -

Cpt (- tec*~CL lea

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

MOVING SHOCK
1.61986*03
6.44516*01
1.01486*01
2.72876*02
1.17896*01
2.3733E*00
2.47666*00 .
'8.7073E-01 .'
3. 20146.01 . ;

2.5317E-01
4.33116-01 .

. 2.5292E-01
. 2.5686E-05 .

7.7879ET05
1.34956-04

' 6.03676-02
: 1.9958E-04
.2.8233E-15 -

STANDING SHOCK REFLECTED SHOCK
1.29916.04
9.97056*01

• *. 38486*01
4.83906*02

- 1.64586*01
. 2.52076*00

2.97156*00
9.1430E-01 . •

.7.42906*00 ' / '
* - ' •*

* MOL E FR ^CT I CNS — ~ ~~

3.7768E-01
• 2.0022E-01

3.7126E-01
. ' 6.5239E-06

9.4301E-05
_ 2.5973E-0*
, 4.4Z29E-02

. 6.2514E-03
2.26216-09

2.00516*04
1.21716*02
5.1*856*01
6.05106.02
1.93766*01
2.63486.00
3.19986*00
9.6401E-01
7.83596*00

*. 21996-01
1.26286-01
4.0465E-01
1.24646-06
5.3607E-05
1.48286-04
2.96336-02
1.72*56-02
2.701*6-07

PI • 2
XH2 *

P
T -
RHO
H
A
S
I
GAME
U

SPEC IES

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

PI = 2.
XH2 =• .

.306*03 N/SQ-N,
• 85 . .

MOVING SHOCK
1.77286*03
6.7099E*01 .
1.02916.01
2.9822E*02
1. 22726.01
2.42506*00
2.5673E.OO
3.7426E-01
3.35166.01 .

2.7956E-01
3.8Z61E-01
2.7918E-01
1.88346-05
7.3097E-05
1.32336-04
5.81126-02
3.1466E-04
l.*773E-l* . .

006.03 N/SQ-Mi
85 .

US1 - *.60E*0* K/SEC
XHE • .15.

STANDING SHOCK
, I.4351E*04

. l.0666E«02
. *.3742E*01

5.2910E»02
1.74586*01
2.57746*00 •
3.07616*00
9.2902E-01

. 7.90196*00

HOLE FR ACT IONS

3.9878E-01
1.63366-01
3.8882E-01
3.2970E-06
7.055*E-05
2.0076E-0* .

. 3.89316-02
9.8330E-03
1.4Z75E-08

REFLECTED SHOCK
' 2.2434E*04
. 1.3457EKJ2

• 5.0*43E*01
6.67536*02

• '2.1204E*01
• . . 2.6957E»00

>3.30*8E»00
-l.0110E.»00
8.5586E*00

4.4031E-01
9.7014E-02
4.1716E-01

• 4.3677E-07
• 3.8485E-05

9.40156-05
2.22966-02

•: - Z. 30906-02
2.0769E-06

US1 = 4.806*04 M/SEC
XHE = .15

MOVING SHOCK STANDING ShOCK
P
T
RHO
H
A
S "
z
GAME
U

SPECIES

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

1.9329E»03
6.98346*01
1.0404E.01
3.2471E.02
1.2778E.01
2.4770E.OO
2.66056*00
8.7885E-01
3.50226*01

3.0478E.-01
3.3*396-01
3.0423E-01
1.3462E-05
&.6710E-05
1.2627E-0*
5.5890E-02
4.8974E-0*
7.2973E-1*

1. 5722E«0*
1.14526*02
4.32336*01
5.76136.02 •
1.85816*01
2.632SE*00
3.17566*00
9.49456-01
8.43876*00

MOLE FRACTIONS

*.1757E-01
1.31996-01
4.03006-01'
1.55136-06
5.17676-05
1.47*96-0*
3.2756E-02 '
1.4480E-02
8.47666-08

REFLECTED SHOCK
• ' 2.5054E»04

• 1.52006*02
4.8441E»01
7.3722E*02
2.35336*01
2.75796*00
3.40266*00
1.07086*00

: 9.55166*00

4.S635E-01
' 7.1320E-02

4.2817E-01
1.Z144E-OT
2.77*6E-05
5.26196-05

' ' 1.594*6-02
2.81226-02
1.77966-05

116



TABLE I. -Continued

• 2 kN/ mc

PI « 2
XM2 =

t
T
RHO
H
A
S
I
GAME
U

SPEC IE S

f-
H
H*
HZ
H-
H2*
HE
HE*
HE**

PI = 2
XH2 -

P
T
RHO
H
A
S
I
GAXE
U

SPECIES

E-
H
H*
H2
H-
H2*
HE
HE*
HE»»

.OOE»03 N/SO-M

.85

MOVING SHOCK
2.0988E+03
7.2694E*01
1.0478E»01
3.5229E»02
1.3312E*01
2.5293E.OO
2.75566*00
8.84646-01
3.65096*01

3.28766-01
2.8868E-01
3.2794E-01
9.31706-06
5. 908 46-05
1.1704E-04
5.3677E-02
7.5798E-04
3.4868E-13

.006*03 N/SU-M

.85

MOVING SHOCK
2.2709E»03
7.5719E*01
1.05196*01
3.8098E»02
1.38T5E*Ol
2.5810E»00
2.85UE»00
8.9175E-01
3. 7984 E» 01

3.5123E-01
2.*599E-01
3.5001E-01
6.2200E-06
5.0739E-05
1.0531E-0<.
S.1440E-02
1.1715E-03
l.6*OOE-12

. US1 - 5.00E>04 N/SEC
XHE = .15

STANDING SI-GCK
l.70*3E*0<i
1.2338E.02
4.2282E*01
6.2446E»02
1.9866E»01
2.6858E*00
3.2670E»00
9. 79UE-01
9.0662E«QO

*• MOLE FRAC1 IONS

4.3383E-01
1.05S1E-01 '
*.U20E-01
6.8457E-07
3.7933E-05
1.0345E-04
2.6342E-02
1.9571E-02
4.5878E-07

REFLECTED SHOCK
2.7822E*04
1.7339E»02
4.6134E»01
8.1279E»02
2.5912E»01
2.8152E»00
3.478ZE*00
1.1133E*00
1.0726E*Ol

4.6814E-01
5.2172E-02
4.3651E-01
3.1919E-08
2.0962E-05
2.8309E-05
1.16<r4E-02
3.1349E-02
1.3325E-04

, US1 = 5.20E*0« M/SEC
XHE = .15

STANDING SHOCK
1.8310E*04
1.338«E*02
*.0627E«01
6.7«11E*02
2.1387E»01
2.7371E*00
3.3509E*00
1.01996*00
9.787<.E»00

- HOLE FRACTIONS

*.*798E-01
8.3681E-02
4.2348E-01
2.7459E-07
2.7841E-05
6.8<i33E-05
2.0311E-02
2.4451E-02
2.3990E-06

REFLECTED SHOCK
3.07006*04
1.9796E*02
4.3876E»01
8.S325E»02
2.7996E»01
2.66876*00
3.5346E»00
1.12026*00
1.1994E»01

4.7661E-01
3.8777E-02
4.4214E-01
8.9499E-09
1.6299E-05
1.5574E-05
8.74G8E-03
3.2917E-02
7.8013E-04

PI = 2.00E*03 N/SQ-M,
XH2 * .85

US1 - 5.*OE»<K M/SEC
XHE = .15

P
T
RHO'
H
A
S
i.
GAME
U

SPECIES

E-
H
H»
H2
H-
H2»
HE
HE*
HE*»

PI = 2.
XH2 - .

P
T
RHO
H
A
S
z
GAME
U

SPECIES

E-
H •:
H*

H2
H-
H2»
HE
HE» .
HE*»

MOVING SHOCK
2.4487E<-03
7.9031E»01
1.0509E*01
*.1077Et02
1.4485E»01
2.6336E»00
2.9484E»00
9.0047E-01
3.9442E»01

3.7264E-01
2. 056 OE -01
3.7075E-01
3.9267E-06
4.1873E-05
9.1270E-05
•V.9041E-02
1.8344E-03
8.0026E-12

OOE*03 N/SQ-Mt
85

MOVING SHOCK
2.6321E»03
8.2650E»01
1.0462E»01
4.4165E»02
1.5136E*01
2.6853E»00
3.0441E«00
9.1059E-01
4.0883E*01

3.9234E-01
1.6887E-01
3.8940E-01
2.3491E-06
3.3250E-05
7.62HE-05
4.63856-02
2.8917E-03
3.9993E-H

STANDING SHOCK
1.94416*04
1.46186*02
3.88416*01
7.24656*02
2.3095E»01
2.78676*00
3.42426*00
1.06566*00
1.06446*01

MOLE FRACTIONS

4.5977E-01
.6.50S3E-02
4.31Z7E-01
1. 00586-07
2. 06616-05
4.2785E-05
1.53466-02

'2.8448E-02
1.20306-05

REFLECTED SHOCK
3.3+77E*04
2.22806*02
4.19816*01
9.7493E»02
2.95266*01
2.9175E»00
3.5791E»00
1.09326*00
I.31*3E*01

4.83126-01
3.01596-02
4.**79E-Ol
3;0987E-09
1.3075E-05
9.42266-06
6.60556-03
3.22836-02
3.02156-03

US1 = 5.606*04 N/SEC
XHE •= .15

STANDING SHOCK
2.04246*04
1.60136*02
3.6619E*Ol
7.7578£»02
2.48036*01
2.83306*00
3.48306*00
1.10306*00
1.16636*01

HOLE FRACTIONS

4.68886-01
5.0535E-02
4.37486-01
3.58366-08
1.5736E-05
2.6125E-05
1.1728E-02
3.12846-02
5.4356E-05

REFLECTED SHOCK
3.6142E»04
2.45396*02
4.06956*01

.05726*03

.07326*01

.96071*00

.61926*00

.06356*00

.41506*01

4.8S84E-01
2. 48766-02
4.44826-01
1.3937E-09

- 1.1000E-05
6.45086-06
4.8942E-03
Z.9077E-02
7. 47*26-03
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TABLE I. -Continued

, • pl • 2 k N / m

Pl - 2
XH2 -

P
1 .
RMO
H
A
S
I
GAME
U

SPECIES

6-
H
H»
H2
H-
H2*
HE
HE*
ME»»

.006*03 N/SO-M,

.85,

'. MOVING SHOCK
'2.82006*03
. 8.66766*01

. 1.03TIE»01 '
• 4.73586*02

1.58326*01
2.73646*00.
3.13726*03
9.2177C-01 '.'
4.22936*01

•4.10366-01
1.3600E-01
4.0574E-01
1.31736-06
2.52896-05
6.0996E-05
*. 32256-02
4.5885£-03
2.08056-10

PI = 2.006*03 N/SJ-M,
XH2 «

P
T
RHO
h
A
S
I'
GAME
U

SPECIES

E-
H
h*
HZ
H- .
H2»
HE
HE*
HE**

.85

MOVING SHOCK .
3.01*16*03
9.12006*01
1.02456*01
5.06636*02'

' 1.65716*01
2.78676*00.
3.22616*00

'9.33376-01
4.36986*01

• 4.26596-01
1.0753E-01
4.1932E-01 .
6.9077E-07,

' .1.B438E-05
4.67446-05
3.9249E-02
7.2475E-33-
1.U94F-09

^ .- USl • 5.806*04
; XHE • .15 '

M/SEC

STANDING SHOCK REFLECTED SHOCK
2.12546*04
1.75556*02

• 3.43046*01
• 8.27346*02

2.63856*01.
2.877CE*00
3.52936*00 .
1.12366*00
1.27716*01

MOL6 FRACTIONS --

4.75846-01 •
3.93616-02
4.4225E-01
1.2889E-08
1.21S9E-05
1.5SHE-05
9.13326-03
3.31506-02
2.17*26-04

USl • 6.00E»04
XH6 - .15

' 3.86056*0*
2.66536*02
3.95796*01

• 1.13936*03
3.20296*01
3.00166*00
3.65966*00

• 1.0517E»00
1.50176*01

^_

4.94486-01
2.11866-02
4.43336-01
T. 2831 6-10
9.4465E-06
4.T302E-06!
3.41936-03
2.39766-02
1.35936-02

M/S6C

STANDING SHOCK REFLECTED SHOCK
2.203*6*0*
1.91666*02
3. 22486*01
8.80406*02
2.7M1£*01
2.91766*00
3.5649E*00
1.1239E*00
1.385*£*01

MOLE FRACTIONS —

*. 81066-01
3.13156-02
4.45536-01

:5.0376E-09
9.69S9E-06

" 1.00336-05
7.273SE-03
3.4077E-02
7.25S26-C*

4.09506*04
2.87426*02

- 3.852*6*01
1.22326*03
3.35496*01
3.04026*00

• 3.698*6*00
l;0589f *00
1.56276*01

• 4.9978E-rOl
1.8319E-02
4.4133E-01
4.1148E-10
8.15116-Ot
3.59406-06
2.2190E-03
1. 82226-02
2.01186-02

PI - 2.00E»03 N/SO-M,
XH2 -" .85.

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

SPEC I6S

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

PI • 2.
XH2 - .

MOVING SHOCK
3.21336*03 -
9.62786*01

' 1.00S6E*01
5i4075E»02
1.73566*01
2.83586*00
3.3091E*00 '
9.'4555E-fll
4.50836*01

4.4097E-01
8. 38386-02
(..29816-01
J.4052E-07
1.29686-05
3.4387E-05
3.4195E-02 '
1.11356-02
6.03176-09

006*03 N/SQ-M,
85

. USl - 6.206*04
' XHE > .15 .

M/SEC '
' t

STANDING SHOCK REFLECTED SHOCK
2.2727E«04
2.0798E«02

' 3.0400E*01
9.34506*02
2.87506*01
2.95636*00
3.59486*00 •
1.10566*00
1.49386*01

MOLE FR^CT IONS ~*

4.8537E-01
2.54316-02
4.4746E-01
2.16496-09
7.84156-06
6. 6106 E- 06
5.82006-03
3.3900E-02 '
2.00696-03

USl ' 6.40E*04
XHE - .15

4.3157E«04
3.09326*02
3.73776*01
1.30926*03
3.53008*01
3.0772E*00
3.73286*00
l.0792E»00
1.66226*01

5. 04 406-01
1.58556-02
4.39566-01
2.37766-10
6.94346-06
2.75476-06
1.32426-03
1.28T6E-02
2.59846-02

M/SEC

MOVING SHOCK STANDING SHOCK REFLECTED SHOCK
P
T
RHO
H
A
S
1
GAME
0

e per I P tdrtv* led

E-
H '
H*
H2 • '

H-

M2*
HE
HE*
H6»*

3.4172E»03
-1.3199E*02
9.89786*00
5.7593E*02
1.82136*01
2.88366*00
3.38536*00
9.60826-01
*. 64*86*01

4.S355E-01
6.47866-02
4.37326-01
1.5885E-07
8.87956-06
2.4384E-05
2.8100E-02
1.6209E-02
3.1485E-08

2.3411E*04
2.23896*02
2.8863E»01
9.90416*02
2.9577E*01
2.99316*00
3.62276*00'
1.07856*00
1.58996*01

HOLE FR ACT I ONS ~~

4.8934E-01
2.12116-02
4.4803E-01
1.0449E-09
6.4930E-06
4.6049E-06
4.6110E-03
3.2277E-02
4.51736-03

4.53276*04
3.34836*02
3.59806*01
1.40096*03
3.73446*01
3.11526*00
3.76256*00
1.10706*00
1.7586E*01

5.08316-01
1.34906-02
4.3833E-01
1.31616-10
5.70386-06
2.06296-06
6.99006-04
8.35566-03
3.08136-02
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TABLE-1. -Continued

PI <• 2.
XH2 • •

.,P... . ; '
T- , --' '
RHO. •

.H:'

A -. .. .
, S ; . '
.i

GAM6.- "..
,u - •" ,

SPECIES

E- -.: '
H i ! '
H* ' •-
H2 : ..-' . ' .
h- •- i - - ,
H2* - '
HE - . • • ; ,
HE* •-• • •

.-HE**; ,'

PI = 2
XH2 *

. . R ,' . • ,-
T . - ' ' ; ' ;•

iRHO,. ;•
iH -
,A .;.
s . • •
1 • -

'.GAME • ,
U

SPEC IES

E-
H
H*
H2 .
H-
H2*
HE
HE* •:
HE»»

006*03 N/SU-M,
85" ' '..;;.. ..

MOVING SHOCK •
.3.6254E»03 '.-
1.0841E»02',.
9.6843E»00' ,' i
,6.1215E*02
;i.9188E»01~., •
t2.9293E*00. , =
, 3.4532E*00 :

9.8347E-01
.J4.77«5E*01 ;.T r

4.6428E-01
4.9862E-02
4.4239E-017.

• 7.063.4E-0.8, ;
5.9900E-06. .
1.6755E-05.

: 2.1558Er02
2.1880E-02

• 1.54746-07. .

.006*03 N/SU-M,.as :

MOVING SHOCK
3.8341E*03
1.1619E*02- .
9.3882E*00 .

.6.49306*02: .
' 2.0398E*Ol-
2.9752E*00

. 3.51496*00
, . 1.01886*00---
; 4.9050E*01-.

4.7368E-01
3.7526E-02
4.4611E-01 .
2.8003E-08
3.8960E-06
1.0804E-05
1.5116E-02
2.7559E-02
7.8812E-07

US1 = 6.60E*04.M/SEC
:;XHE - .15 "

STANDING SHOCK
2.4065E*04 '-

., 2.3926E*02 ,
,> 2.7543E«01 ' .

' 1.0479E*03 '.
. 3.0380E*01 . ,

,- 3.0292E»00 .,
3.6517E*06 . ..'

"1.0563E4001 ,
"l.6760E«01.;;,;

, HOLE, FRACTIONS

,, 4.9339E-01.
. . v 1.8087E-02rr

";. 4.4744E-01 .
^ : 5. 56-116-10'.'
. '• 5.47916.-06 :

. 3.36026-06:,
•-- 3.5457E-03. ,
. 2.9109ET02,

:L j 8. 42236-03- ,

'?'. ' '

R6FL6CT60 SHOCK
' ' '4.73906*04
V 3.62726*02

. ' ',3.45266*01
1.4968E*03

, ' '3.94066*01
':. , :3.1512E»00

'3.7841E»00
! 1.13146*00

^.'•^1.86*56*01

5.11HE-01
"- , 1.14216-02

4.3782ET01
, ' 7.2966E-U

. 4.5888E-06
1.5445E-06

'.. 3.4991E-04
5.2886E^-03
3.4001E-02

r US! = 6.80E*04 M/SEC
' "XHE = .15 '

STANDING SKOCK .
2. 452 5E* 04 -

• 2.53716*02-',' •>
•t , 2.62586*01 -,.
, , 1.10636*03-;.

3.12646*01 i •
3.0646E*00

, 3.68146*00 "
-. l.0465E«00 . .

. . 1.7488E]»01.,'-

•-MOLE FRACTIONS

. •- 4.9748E-01 .
1.5663E-02
4.4611E-01
3.18936-10
4.65696-06
2.5337E-06
2.6221E-03
2.4874E-02

• 1.3249E-02

• :••

REFLECTED SHOCK
. ;4.8912E*04
. "• 3.9296E*02

-3.2759E*01
• 1.5937E*03

i. 4.1403E*Ol
;., 3.1873E*00
, . 3.7996E*00

, . , ' - . 1.1481E.*00
. . 1.9711E»01

5.1311E-01
,. , 9.5578E-03

4.3785E-01
3.9740E-11
3.5692E-06
1.14006-06
1.6935E-04
3.35376-03
3.59556-02

PI - 2
XH2 =

f, s , ,'

- T
 - ' - ,

RHO-

'H •
A

•-S •: ','

, I . .

: -GAME.. -

; U '. ' ••': .

SP-EC IES

;•£-•= . .

•H. :;,. ,
H*..-
H2.r . . - '

• H->i k . . .•
•H2'*i ,
HEv.'; .
HE*»1' . .-

'•HE:** ,. . ;

.006*03 N/SU-H,

.85

.MOVING. SHOCK
" 4.0468E»03

1.2501E*02 .
9.0870E*00
6. 8746E»02 .
2.1739E»01
3.0162E*00
3.5624E*00.

; 1.0612E»00 .
5.0293E*01 - .

4.8070E-01 •-.
2.840.9E.-02 -,
4.4878E-01 .
I. 07716 -08 •.
2.591«5E-06 .
6.8352E-06
1.0199E-02 .
3.1904E-02 •
3.66916-06 '

.-'. US1 . « 7. 006*04- M/S6C
,-,.XHE'- .15

STANDING SHOCK
2.4940E*04

• ,.2.6785E*02
. 2.5095E*01

1.16606*03
• 3.2285E«01- -
3.09846*00

- 3.71036*00
• 1.04886*00
. 1.81806*01 •

MOL'E FRACTIONS

, 5.0139E-01-
, •" 1.3722E-02

. 4.4445E-01
., 1.92936-10

, 3.9900E-06.
1.95S9E-06

. 1.8593E-03
2.0H7E-02
1.8371E-02

REFLECTED SHOCK
5.02916*04.
4.25846*02
3.0992E*01
1.69296*03
4.3347E»OL

. 3.22276*00
3.81076*00
1.15796*00

. 2.07856*01

5.14526-01
7.97066-03
4.38146-01

- - 2.17646-11
2.73206-06
8. 42436-07
8.18046-05
2. 18086-03
3.71016-02
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.TABLE!. -Continued

•5kN/iTf

• PL - 5.00E»03 N/SO-N, US1 • 4.00E»03 N/SEC
•XH2 - ;

t

.P
'T ' - ' • "
RMO

•H
• A

S.
'l
GAME
0

SPECIES

E- .
H
H*
H2 .
H-
H2»
HE
HE*
HE»*

.85

MOVING SHOCK
1.2097E*Ol
3.05S7E»00
3.9585E*00 '
3.1244E*00

• 1.74HE»00
' 1.0670E»00

1.0000E*Ot>
9.9208E-01
2.4141E*00 •

9.9384E-64
2.58S9E-10
1.8805E-20
8.5000E-01
6.382TE-71
5.0617E-20 •
1.5000E-01-
3.54246-71
0.

PI • 5.00E»03 N/SO-M,
XH2 -

P
T '
OHO
H
A
S
i .
GAME
U

SPECIES

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

85

MOVING SHOCK
l.9056E*01 •
4. 2232E*00
4.5126E*00 •
*.3713E»00
Z.0317E»00
1.102»E*00
l.OOOOE^OO
9.77*5E-Ol
3.1*23E»03

1.2237E-35
5.1692E-07
*.1591E-20"
3.5000E-01.
2.5761E-40
2.7831E-20
l.SOOOE-01
1.15676-55
0.

XHE • .15

STANDING SHOCK'
' 2.5396E«01

3.8279E»00
• 6.635*E«00
. 3.9436E»00
f 1.9395E«00

1.0691E«00
l.OOOOE*00

•'9.8274E-01
l.*366E*00

MOLE FRACTIONS

8.0570E-42
*.3888E-08
3.1587E-20
8.5000E-01
6.5163E-*7
3.7835E-20
1.5000E-01
5.9949E-S9
0.

,' '

REFLECTED SHOCK
6.2331E»01
5.**76E»00
1.1**IE»01
5.73i8E»00
2.2885E»00
1.0889E»00
1.0000£«00
9.6136E-01
l.2783E>00

8. 5186 E- 26
*.0979E-05
*.74«OE-20
8.«,996E-01
2.0832E-29
2.1981E-20
1.5000E-01
1.5346E-49
0.

US1 * 5.00E«03 M/SEC
XHE .« .15

STANDING SHOCK
5.0*89E«01
5.6546E*00
8.9267E»00
5.9733E*00
2.3280E»00
1.1074E«00
l.OOOOE»00
9.5837E-01
1.5852E»00

MOLE FRACTIONS

9.2021E-2*
8.6286E-05
5.0716E-20
8.*992E-01
2.5870E-27-
1.8712E-20
1.4959E-01
2.0561E-48
0.

REFLECTED SHOCK
.U31E»02
.6856E*00
.**55E»01
.«72*E»00
.656*E»00
. 1305E»00
.0019E»00
. 1636E-01
.4274E+00

5.0212E-17
3.8909E-03
2.7367E-17
8.46«OE-01
6.1686E-19
2.2297E-17
l.*971E-01
2.*347E-36
0.

PI - S.
XH2 • .

P
T
RHQ
H
A
S
1
GAME '
U

SPECIES

E-
H :
H*
H2
H-
H2»
HE
HE*
HE»»

PI - 5.
XH2 = .

P '
T '
RHQ
H
A
S
1
GAME
U

SPECIES

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

OOE*03 N/SQ-M,
85

MOVING SHOCK
2.7666E»01
5.5884E»00
4.9501E»00
5.8977E*00
2.31*9E»00
1.1366E»00
•1.0000E»'00
.9.5887E-01
3.8673E*00 . .

1.8254E-24
9.3795E-05
5.4071E-20
8.4991E-01
3.1184E-28
1.53*9E-20
1.4999E-01
«.8103E-49 '
3.

OOE*03 N/SU-M,
»5

MOVING SHOCK
3.7987E»01
7.0821E*00
5.3571E*00
7.7074E*00 '

'2.5617E*00'
1.1691E*00
i.aoi2E*ao.
9.2S50E-01
4.5978E*00

2.7367E-17
2.4331E-03
2.3578E-17
8.47751-01
2.9U1E-20
3.8876E-18
1.49B2E-01
9.5444E-41
a.

USl • 6.00E»03 N/SEC
XHE - .15

STANDING SHOCK
8.6650E*01
7. 7100E*00
1.1213E*01
8.5213E*00
2.6556E*00
1.1447E»00
1.0023E*00

. ' 9. 12586-01
. 1.7030£*00

MOLE 'FRACTIONS

4.4207E-16
4.5643E-03
3.6508E-16
8.4576E-01
9.879SE-19
7. 8043E-17
1.4966E-01
2.5164E-37

"0.

, •' .- ' . •

REFLECTED SHOCK
1.7374E»02

' 9.599TE»00
1.7799£»01
1.1665E*01
2.8966E»00

. ' 1.1702E*00
' 1.0168E*00

8.S956E-01
1.4925E*00

__ .

1.0284E-12
.. ' 3.3128E-02

8.7809E-13
8.1936E-01
1.0293E-I4
1.6057E-13
1.4752E-01
9.2973E^31
0. .

USl » 7.00E*03 M/SEC
XHE - .15

STANDING SHOCK
1.3878E«02
9. 5496E*00
1.4276E*01
1.1661E*01 '
2.88S7E*00
1.1821E*00
1.0179E*00
8.S662E-01
1.7235E*00

MOLE FRACTIONS

1.0525E-12 .
3.5171E-02
9.1266E-13
8.1747E-01
9.3604E-15
1.4924E-13
1.4736E-D1
9.6051E-31

. 0.

REFLECTED SHOCK
2.5201E*02
1.1049E*01
2.1741E»01
1.5321E*Ot
3.1161E*00
1.2108E*00
1.049 IE »00
8.3768E-01
l.5055E*00

6.0431E-11
9.3647E-02
5.2704E-11
7.6338E-01
1.1626E-12
8.8903E-12
1.4298E-01
3.5169E-2T
0.
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TABLEI. -Continued

PI • 5
XH2 •

•z.vv.-w
. p • r !*" - i. '.

l.f, ;];,; ;;

"H * .' ' ^ J

'" A,*'!1. "'''.' '
'S' * .*
"z " •*\c>'"-:

'(SAME * ''~'
u"f "" "

.
SPEC IE S

H'' ' '''-'.;"
'H* l( * *' '

•Hi'.rf-i"-'1
.H-:"'! • '—• y
-H2^1'C; ,»

'ME' ' ' ''
HE'*' < "
HE**

PI - 5
XH2 -

;P;r *'•'•"' "i.

;RHO
H' "'••• •"' ••

.'*'• ;'. r,\.
s • ' "
z • • :' •' •
GAME. '::

"''

SPECIES

•£-'*••"' - '

H— -, ...
H* •"'•• '•
H2 ' '•' •
H- "'•'

H2* '
HE ' - ;

HE*
HE**

.6^6*03 N/SO-Mi. _.US1 » 8.<JOE»63 M/SEC

.85 ' "'

MOVING SHOCK s

.;s.o297E*;oi"
*,8.473lE*1bb '.'
"5.8845E*03 '.

••'•9.81*»E*"6'0
'J2.7322E*:Op> 'I
' '!• 2008 E* 00' _.

' 'l.0088E*ob -'
!8.7333E-01J;;
5.3620E*00 "

....... • . Vi -,-.-.

; 2.9384E-\4'.f

1.7414E-b2'(
v

2.6134E— "l '̂
•; 8.3389E-01 '

8.9630e;-l.tl.
": 3.3393E.-15'

1 • 4869E— 01''
' 6.9112E-35'

' • ' • o.

.OOE»03 N/S,if-'M

.85

MOVING SHOCK
6.4727E».01 "
9.5830EVOO
6. 5760E*00 'V.'
•1.2221E*01 ;
2. 87 76 E* 00
1.2331E*'00"

,1.0271E*00 .
.8.4128E-01. „"

' 6.1614E«'00*

-• - •':. '. :'^ •'

1.9741E-12
5.2773E.-02
1.7882E-12 '
8.0I19E-01"
1.1870E-14|-
1 .9775E--i3 .

' 1.1595E-30
0.

XHE * .15

".slTANoVNG SHOCK
,', , 2.1476E»C2 [ "

1. 1018E*bl -̂
{'.' 'l.8531E*01 "'..'I
'-' 1. 5442E*01 '-,
• ' "3.11226*06- ,'

.,..•; l'.2Z15E»00 ; .
l.:" l'.052CE*bb..-
' 8.3571E-01.r.
~- "l". 7008E*00 '

<:? "•• :-,<.- ~... -•••-; •• . ...
— MOLE ' FRACT IONS

"" ^' 6. 08 75E— 1 1, "
''.'" '',', 9.8815E-b2¥ "
:"'" S. 3514.6-11".
7 ; ;' 7.5860E-01 .
^ ",. 1.0541E-12
'. "'• 8.4172E-l;2'
•* . 1.4259E-01:.

1 .' 8.0334E-Z8 '
0.

REFLECTED SHOCK
: 3.5952E*02

'"-' 1.2313E»01
.. 2.6633E*01

' 1.9623E*01
'. "-. 3.3534E»00
' l.Z540E*00

"l V-l-0963E*bb
' . ' 8.3308E-01

1.52196*00

• • : : - •

9.2630E-10
. '."' 1.7567E-01

8.2125E-10
.'. ' 6.8750E-01

^ :. " , 2. 8049 E- 11
!. : . 1.3310E-10
' '• 1.3682E-bl
' : 2.74216-24
' 2.6708E-87

.. ,,US1 « 9.006*03' M/SEC . ••;•.;
'XHE - .15

.STANDING SHOCK' "REFLECTED SHOCK
-_,,- 3.2200E»02, j .. :5.100ZE»02

;,• _. 1. 2297E*01,;, . ;•- 1.3S30E*01
,'.».'. 2.37B9E*Oi, .
jT 1.985 3E*01i '

•^- T 3". 3558E*00« :M
.' 'i:2636E*ObA

. , 1.1007E«00. , .
.ji 8.3199E-01. ,

1;7012E*00

-''MOLE' FRACT IONS

,'' ; .9.6370E-10 ,
; ' 1.8298E— 01

* - 8. 5944E-T 10
" - ..6.8074E-01 -
'. ' ;-2.7359E-ll

".1.3162E-10 .
, 1.3628E-01..

' ,2. 453 IE- 24
5.92 J6E-87

(' ..3.25846*01
..... ,2.4662E*01
, , j 3.6175E*00

• " 1.3004E»00
.. •''-.. 1.1570E*00

• . . ' . 8.3603E-01
1.5584E»00

— _

7.288AE-OS
• - . Z.7133E-01

6.5458E-09
: 5.9902E-01

3.0847E-10
1.05136-09
1.2965E-01
2.3475E-22
2.8839E-78

PI =• 5.00E*03 N/SU-Mr
XH2 - .85

USl < 1.00E*04 M/SEC
XHE •= .15

'-'.":••
P • ' • ! •

T . :, .-. .
RHO>v.
H - • • . : • .

• A • " - -
S ';- • '
I; -. • • .
GAME .
U

SPECIES

•E-- '»? •- -
H; -;tv,-'
H* , , • •
M2 • > '-
H-- •:..«,.
•H2» • - . . , . . -
HE ,, ,'
HE*
HE**

PI * 5.
XH2 = .

". ,li;, '.' '

P • <;.'j '.* *
T' - ' i ~ ••
RHft ,. :; -t
H.

1
. 3 1 -

A:'-,-i ''. • : ':••

S- --, c'f.
1 •-. .-. .;
GAME(, V
U

SPEC IE S

H V .- .
H* •--:, -
H2 : , ' , . .
H- • • . • • • •
H2* : • - .
HE -- ..'
HE*
HE**

MOVING SHOCK-
•8.1139E»01 0
1.04786*01 •
7.34096*00
1.49l8E*Or •
3.0256E*00.
1.2668E*00'

.. 1.0549E*00 <.
8.Z822E-01 -
6.9733E*00

. — '.„:.'.
2.8250E-11.-

. 1. 04036-01'
2.5837E-11'

- 7.53776i01-
2.5686E-13 •
2.6700E-12-"
1.42206-01-
2.5749E-28
0.

OOE»03 N/SQ-M,
85

MOVING SHOCK .
,.9.9438E*01' :"

1.1251E*01-
8.1076E*00'
1.7899E*01 :.
3.1785E*00 ••
1'. 3025E*00 •'
1.09016*00 S

.8.2374E-01 ;-:.'.-
7.7870E*00

1.99616>-10 " j
1.65336-01,,
1.8410E-10
6.9707E-01
2.4668Erl2

i 1.7977E-11
1.3760E-01,

, 2.58006-26
0.

•STANDING SHOCK REFLECTED SHOCK
'•' 4.62976*02
•' 1.3489E*01-
:-:' 2.9559E«01 ••'•
-' ' 2.4846E*01

3.6169E*00 •
• 1.3086E»00 f-'''

• 1.1611E»00 ••-
- 8.35256-:01 '

1.7339E«00

• MOLE FRACTIONS —

•7.3036E-09' '
•: : ";:2.7753E-01- "''•*
-:'•• ''•6.5912E-09"-'i

.-"'• 5.9328E-01 "
-• -2.9123E-10 "••>-
.--'' 1.0037E-09 -• *
'*' 1.2919E-01- '

•2.45826-22
1.9251E-79

' USl • 1.106*04
XHE ' .15

' 7.06896*02
'l.4747E*01

-' 3.8995E*Ol
--3.0396E*01

' -'3. 90946*00
1.34966*00

-'1.22936*00
' ;"8. 43106 -01

1.61316*00

••• 4.02466-08
• • • • 3.7306E '̂0'l

" 3.6692E-08
5.049ZE-01
2.1939E-09

" i 5.7488E-09
•-' 1.Z202E-01

' 1.4551E-20
1.85906-74

M/SEC •- ' • • • • •

STANDING SHOCK REFLECTED SHOCK
••• 6.3894E»02 '

; 1.'4654E*'01' - -.-
3.5404E*01 • : 'i-

: ! -'3.04026*01 ' •'
- •3.8985E»00 •••
- - 1.3562E»00 .;.,

.'l.Z3166»00 ••'•
,': 8.42156-01

1.78456*00

MOLE FR 4CT ION S — ™

'•, -• -3.7631E-08 .
•' .. 3.7603E-01 •'•:.

3.440«E-08
:5.0Z17E-01 '

• - 1.9223E-09-. ..
5.1455E-09 . .

- 1.2180E-01',-
1.1309E-20
4.7516E-75

' -9.51716*02
: . 1.60076*01

4.52986*01
' .3.68416*01

4.23446*00
•1.4019E»00

'-1.31Z6E*00
8.5343E-01
l.6954E»00

> 1.7540E-07
• 4.7628E-01
.. 1.6Z41E-07

4.0944E-01
' 1.1466E-08

. ' Z.4463E-08
. 1.1428E-01

. • 4.56526-19
7.8801E-69

•l.-r .;
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TABLE). -Continued

• 5 kN/ m

PI = 5,
XH2 = ,

P
T
RHO
H
A
S
I
GAME
U

e per icedrtC It o

E-
H
H*
HZ
H-
H2»
HE
HE*
HE**

PI = 5
XH2 =

P
T
RHO
H
A
S
Z
CAME
U

SPECIES

E-
H
H*
HZ
M-

H2*
HE
HE*
HE**

,OOE*03 N/SO-M, US1 - 1.20E»0* M/SEC
.as

MOVING SHOCK
1.19496*02
1.19486*01
8.8368E*00
2.11606*01
3.33686*00
1.34016*00
1.1317E+00
8.23436-01
8.59206*00

9.0054E-10
2.3278E-01
S.3593E-10
6. 3*6 8E -01
1.3688E-U
T. 85006-11
1.3254E-01
6.1463E-25
1.74106-88

XHE = .15

STANDING SHOCK
8.47096*02
1.5826E*01
4.0848E*01
3.64716*01
4.2028E*00
1.40596*00
1.3103E*00
8.51746-01
1.86066*00

_ HQI c FR^CT IONS

1.5166E-07
4.73696-01
1.4063E-07
4.11846-01
9.21.466-09
2. 02466-08
1.1447E-01
2.992EE-19
5. 49306-69

REFLECTED SHOCK
1.2429E*03
1.73536*01
5.09746*01
4.3960E*01
4.5985E*00
1.456 2E +00
1.4051E+00
8.6727E-01
1.6009E*00

6.6357E-07
5.7656E-01
6.2442E-07
3.16686-01
4.8665E-08
8.70166-08
1.0676E-01
1.0713E-17
3.2421E-63

.006*03 N/SQ-H, US1 ' 1.306*04 M/SEC

.85

MOVING SHOCK
1.41306*02
1.26056*01
9.50826*00
2.47016*01
3.50226*00
1.37946*00
1.1790E»00
8.2535E-31
9.39096*00

3.1786E-09
3.0362E-01
2.97026-09
5.69156-01
5.8316E-11
2.6673E-10
1.2723E-01
1.0919E-23
5.30086-85

XHE = .15

STANDING SHOCK
1.08596*03
1.70516*01
4. 5605E*01
4.30576*01
4.53626*00
1.45716*00
1.39646*00
8.64196-01
1.96006*00

- MOL6 FRACTIONS

5.27C9E-07
5.6778E-01
4.9587E-07
3.24eOE-01
3.57556-08
6.7014E-08
1.0742E-01
5.6541E-18
3.7777E-64

REFLECTED SHOCK
1.581 IE »03
1.88756*01
5. 5644E»01
5.18026*01
5.01856*00
1.51236*00
1.505«*00
8.86366-01
1.93526*00

2.37516-06
6.71446-01
2.27166-06
2.Z891E-01
1.82676-07
2.8611E-07
9.9641E-02
2.2676E-16
4.83426-58

PI ' S.
XH2 - .

P
T
RHO
H
A
S
I
GAME
U

Cpcf IE Core*. 1C i

6-
H
H*
H2
H-
H2*
H6
H6*
HE**

PI - 5.
XH2 = .

P
T
RHO
H
A
S
I
GAME
U

SPEC IE s

E-
H
h»
H2
H-
M2*
H6
HE*
HC»*

.006*03 N/SO-N, US1 » 1.40E»04

.85

MOVING SHOCK
1.6482E+02
1.32*06*01
1.01096*01
2.85226*01
3.67596*00
1.42056*00
1.23156*00
8.2876E-01
1.0182E*Ol

9.4761E-09
3.7591E-01
d. 91386-09
5.02286-01
1.98836-10
7.6112E-10
1.21816-01
1.35366-22
1.39016-81

OOE*03 N/SO-Mt
85

MOVING SHOCK '
•1.90096*02
l.3870E*01
1.06346*01
3.26256*01
3.8596E*00
1.46306*00
1.28886*00
8.33396-01
1.09696*01

2.50916-08
4.48176-01
2.37576-08
4.35446-01
i. 832 86-10
1.91716-09
1. 16396-01
1.24826-21
4.8043E-78

XHE - .IS
M/SEC

STANDING SHOCK REFLECTED SHOCK
1.35126*03
1.83856*01
*. 93906*01
5.01386*01
4.90826*00
1.50936*00
1.48816*00
8.80556-01
2.0864E*00

* MOLE FR ACT IONS *~

1.69426-06
6.55986-01.
1.61706-06
2.4322E-01
1.2115E-07
1.98316-07
1.0080E-01
8.9807E-17
1.0652E-S9

US1 - 1.50E»04
XHE > .1$

1.9663£»03
2.0736E*O1
5.88736*01
6.0*396*01
5.5288E*00
1.56966*00
l.6107E»00
9.1525E-01
2.11076*00

8.8137E-06
7.5825E-01
8.56236-06
l.*861E-01
6.55706-07
9.07136-07
9.31306-02
S.2843E-15
4.28676-53

M/SEC

STANDING ShOCK REFLECTED SHOCK
1.6386E«03
1.99266*01
5. 19S6E*01
5.77llE*Ol
5.3381E»00
1.5618E*00
1.58286*00
9.0351E-01
2.2*766*00

MOLE FR ACT IQNS

5.41UE-06
7.36386-01
5.23J7E-06
1.688*6-01
3.81196-07
5.55066-07
9.4771E-02
1.4609E-15
2.4647E-S6

2.40336*03
2.33446*01
6.006*6*01
7,00636*01
6.21756*00
1.62746*00
1.71*06*00
9.66166-01
2.3569E*00

3.9730E-05
8.3300E-01
3.9136E-05
7.9396E-02
2.5224E-06
3.1160E-06
8.TS16E-02
2. 05*7 E- 13
*.9567E-*7

122



TABU). -Continued

pl •5kN/m

Pl - 5
XH2 =

,OOE*03 N/SQ-M,
.85

• US1 - l.60E»04 M/SEC
XHE > .15

• • MOVING SHOCK STANDING SHOCK
p' •" . -

: T
RHO

' H
' A '
; -s.

•i •
' GAME
• ' • u '

SPECIES

E- :

H
H*
H2

' H- ' :

H2*

i ' HE

HE*
; ' H6**

' Pl » 5
XH2 =

'

P
1 T

:RHO
H '

, A
S
I
GAME
U

SPEC IES

E-.
H
H* . •
H2
H-: • ' '
H2»
HE
HE*
HE**

2.1703E*02 •>"
• 1.4S08E*01

1.1076E*01
3.70076*01
4.05516*00
1.5069E»00
1.3506E*00
8.3923E-01
1.17496*01

:

6.11956-08
5.1920E-01
5.8318E-08
3;6974E-01
1.53*16-09
4.4109E-09 ,
1.1106E-01' '
9.36636-21
4. 15606-74

.006*03. N/SQ-M,

.85

MOVING SHOCK
2.45636*02''
1.5172E*01
1.1429E*Oi '
'4.1669E*6l
4.2652E*00
1.55186*00
1.41656*00 .
8.46486-01
1.2S21E*01.

1.42536-07
5.88106-01
1.367*6-07
3.0601E-01

.75326-09'

.54886-09

.05896-01

.599Z6-20
-0101E-71

1.9380E«03
2.18486*01
5.29486*01
6.5730E*01
5.86266*00
1.61356*00
1.67536*00
9.39056-01
2.46006*00

MOLE FRACTIONS

1.85716-05
8.0612E-01
1.8202E-05
1.04306-01-
1.18236-06
1.5503E-06
8.95376-02
2.91086-14
3.47046-50

R6FL6CTED SHOCK
2.90446*03
2.77516*01
5.82486*01
8.11416*01

'' 7.2S07E*00
1.6851E*00
1.79686*00
1.05446*00
2.75626*00

•2.75456-04
8.86076-01
2.73936-04
2.98776-02
1.19756-05
1.3502E-05.
8.34826-02
2.31666-U
1.5773E-39

US1 = 1.706*04 -M/S6C
XHE - .15

STANDING SHOCK,'
2.2351E*03
2.450*6*01
5. 1952E*01
7.4135E«01
6.5519E»00
1.66336*00
1:75586*00
9.9778E-01
2.7564E«00

7.5564E-OS
8.60686-01
7.48106-05
S.3728E-02
3.85246-06

'4.60646-06
8.54326-02
8. 69716-13
3.95646-45

REFL6CT60 SHOCK
3.47356*03 .

. 3.47446*01
. 5.44216*01

!' • 9.3890E*01
.8.3098E»00
1.7386E*00
1.83716*00
1.08196*00 .
3.32166*00

2.26676-03
9.04*66-01
2.2601E-03
9.2464E-03
5.55556-05
6.2184E-05
8. 16526-02
3.98236-09
1.80516-31

. Pl « 5

..-XHZ •

P
T
RHO
H
A
S
z
GAME
U

SPEC IE *

6-
H
H*
HZ
H-
H2»
HE'
H6*
H6**

Pl = 5
XH2 .-

P
T
RHO
H
A
S
I

• GAME
U

SPEC IES

6-
H
H*
H2
H-
H2*.
HE
HE*
HE**

.OOE*03 N/SQ-M f

.85

MOVING SHOCK
2.7583E*02
1.5884E*01
1.1687E*01
4.6609E*01
4.4941E*00
1.59766*00
1.4859E*00
8.5571ErOl.
1.32866*01

3.2661E-D7
6.54066-01
3.1548E-OT
2.44996-01
8.7804E-09
1.99116-08
1.00956-01

. 4.7497E-19
2. 669 76-68

.OOE*03 N/SU-Mt

.85

MOVING SHOCK
3.07586*02
1.6676E*01
1.1839E*01
5.1827E»01
4.74886*00
1.6440E*00
1.55806*00
8.6797E-01
1.4041E»01

7.5058E-07
7.16336-01
7.Z988E-07
1.87406-01
2.00276-08
4.07296-08
9.6275E-02
3.2955E-1B
5. 08526-65

US! - 1.606*04
XHE - .15 '

M/S6C

STANDING SHOCK REFL6CTEO SHOCK
2.50936*03
2.8377E*01
4.88596*01
8.28196*01 '
7.41536*00
1.70926*00
1.80986*00
l.0707E*00

'3.18186*00

HOLE FRACT IONS ~

3.76986-04
8.93776-01
3.75376-04
2.2568E-02
1.31996-05

•1.4804E-05
.8.28826-02
4.3799f-ll
1.41S6E-38

US1 - 1.906*04
XHE - .15

4.05866*03
4.17886*01.
.22296*01
.07156*02
.88016*00
. 7830E*00.
.85966*00
.01486*00

3.82756*00

9.41796-03
8.96116-01
9.38 8Z6-03
4.09776-03
1.46186-04
1.75686-04
8.066*6-02
1.29826-07
5.49526-26

M/SEC

STANDING SHOCK REFLECTED SHOCK
2.7577E«03.
3.3369E*01
4.5008E*01
9.177M«01
8.16496*00
1.75016*00
1.83626*00
1.0880E*00
3.6871E*00

MOLE FRACTIONS —

1.7714E-03
9.0543E-01
1.76706-03
9.25466-03
3.95106-05
4.3942E-OS
8.16916-02
1.88026-09
1.03836-32

4.61586*03
4.73596*01
5.17066*01
1.20186*02
9.21936*00
1.82046*00
1.88496*00
9.60426-01
4.16486*00

2.13766-02
8. 74656-01
2.13006-02
2.52736-03
Z. 47 756-04
3.2257E-0*
T.9J78E-02
9.8633E-07
8.2392E-Z3
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TABLE I. -Continued

•5kN/m

PI • 5.0OE»03 N/SO-Mt
XM2 • ..

1 -•

'••*'•',•1' ' - .
^.RHO •'

H -' '.-• , . -
''A -

. '• s • ••-
• - . » • • • -'

CAME •
: U - .

SPECIES

E- ' '
M .. • •
M»
H2

vH-'< *-'"•• .'•
i H2» . .'•
. HE. v 'V "

HE*' ' S
HE**.,...

.pl • S.
.-XH2 » .

• ' " ' 1. * <j- ~- ' ' f '

. f , . • -
• :t , - •- •
-,'RHO, "•'•
'•H V. "'
- A -. -'- " •

-' S '•
:l:
GAME
u • •

SPECIES

t-
H ' • '•

-K» '• • .
h2 '. •
H- .
H2» -
HE '
HE*'

hE*»,

85 - "

MOVING SHOCK
,3.*OTTE»02 '
l.T6O*E»01 •,.
1.1867E»01'
5.T320E»01.
5.M2VE»00
1.690*E»00:

1.6312E»09: .
8.8559E-01
l.*7B3E»01

. 1.8190E-06
T.7389E-01
I.T8JOE-06
1.3415E-01
*.62*5E-08
d.»319E-08,
9. 195 BE -02
2.7850E-1T'
T.T*7*E-62

OOE*03 N/SO-M.
8S

MOVING SHOCK '•
3.7S21E»02 .
1.8781E*01 •
1.1731E*01 . -

• 6.3083E*01
5.*065E»00
1.7365E»00
1.703064-00
9.13B9E-01

'l.SS06E*01,

.

4.9285E-36 •
8.2561E-01 •
*.8575E-06-
8.6299E-02
1.1296E-07 .
1.8392E-07
tt.807d£-02 -
3.0596E-I6
•>.6006t-t>0 •

US1 • 2.00E*04 M/SEC
. XHE - .1?

STANDING SHOCK.
2.9877E*03
3.8S18E»01 .
«.187«E*01

. 1.0107E*02
8.6251E*00
1.78«8E*00

. 1.8521E»00
' t.O«28E*00

*.18*CE»00

lini C FDATTinMCnULt rKAw 1 lUni

5.83COE-03
9.0261E-01
5.8163E-03

. *. 56566-03
.8.72986-05
liOO«7E"-04
8.0987E-02
3.3791E-08
3.»95*6-28

REFLECTED SHOCK
5. 132W«03
5.1838E»01
5.1713E«01
t.3321E*02
9.5946E»00
1.85*9£»00
1.41466*00
9.2791E-01
».40*0£»00

3.60346-02
8.*711E-01
3.5895E-02
1.8052E-03

• 3.3921E-04
4.7435E-04
7.8341E-02
3.6799E-06
9.5173E-21

US1 - <.10E*C4 M/SEC
. XHE • .15

STANDING SHOCK
3.20706*03

• «.3183E»01 •
,- 3. 97196*01

• 1. 10866*02 •
8.93966*00 .
Ub2lC6»00
1.86976*00 •
9.S978E-01
*.5705E*00

.MOLE FRACTIONS

; 1.347*6-02
8.89806-01

. 1.3*406-02
2.73706-03
1.4775E-04
1.8106E-OA
8.0225E-02
2.5861E-OT

. 5.3330E-25

REFLECTED SHOCK
5.5739E»C3

•. 5.55596*01
5.152*6*01
l.*624E*02
9.9109E»00
1.8882E*00
1.94726*00
9.07976-01
4.56966*00

'.

5.1899E-02
8.1697E-01

• 5.1688E-02
1.38496-03
».1252E-0«
6.1353E-04
7.70266r02
9.3968E-06
2. 802* E- IS

PI • S.OO£»03 N/SO.-M, USl --2.20E40* M/SEC
XH2 • .

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

cppf if carci* 1C 3

t-
H

• H* .
H2
H-
H2»
HE
HE*
HE»» .

PI = 5.
XH2 - .

. P' . •
T
RHO..
H
A
S
I
GAME
U

SPECIES

E-
H.
h» •
H2
H-
H2*
HE
HE*
HE**

,85

MOVING SHOCK
4.1049E*02
2.04246*01.
1.13716*01
6.910*E»01
5.90026*00
1.7812E*00
1.767*E*90
9.64366-01
1.61976*01

1.6524E-05
8.6837E-01
1.6387E-05
4.6726E-02
3.118*E-07
*.*930E-07
8.48686-02
5.8932E-15
2.7991E-S3

006*03 N/Sg-Mt
85

MOVING SHOCK
4.45956*02
2.29336*01
1.07186*01
7.53636*01
6.5982E*00
1.82336*00
1.8l*3E*00 -
1.04646*00
1.6834E*OJ

; —

7.60206-05
S. 97406-01
7.57*2f-05
1.9767E-02
1.0318E-06
1.3099E-06
8.267B6-02
i. 49836-13
2.2Z83E-47

••XHE - .15

STANDING SHOCK
3.38776*03
4.71856*01
3.7951E«01
1.21096*02
9.21*1E*00
1.85*46*00
1.8919E»00 .
9.5107E-01
4.8*186*00

1 HOLE • FR ACT IONS

2.4255E-02
' 8.69936-01

2.M91E-02
• 1.86076-03
• 2.0761E-04
: 2.6963E-0*

7.9286E-02
1.0855E-06

' 9.1522E-23

REFLECTED SHOCK
5.88736*03

' 5.8719E»01
5.059*6*01
1.59266*02
1.02056*01

' 1.92166*00
'- 1.98176*00

8.9*9*6-01
4.69106*00

6.8274E-02
7.8576E-01
6.79916-02
1.0932E-03
4.6*06 £-04
7.278*6-04
7.56746-02
1.91676-05
3.62636-18

USl - 2.30E*0* M/SEC • . .
XHE - .15

STANDING SHOCK
3.48336*03
5.05*46*01
3.5930E*01
1.3157E*02
9.4723E*00
1.888*6*00
1.918C6»00
9.2551E-01

' 5.00906*00

MOLE FRACTIONS

3.7181E-02
8. 45576-01 '
3.7085E-02
1.3533E-03

• 2.S653E-0*
3.5166E-0*

.7.82C2E-02
3.0764E-06
'3.7782E-21

REFLECTED SHOCK
' ' 5.99696*03

6.13706*01-
*. 8*3*6*01
1.7203E*02

. 1.0475E*01
1.9562E»00

- 2.01T5E*00
8. 861 7E -01
4.7770E*00

8.4718E-02
7.5*406-01
8.43706-02
8.679*6-04
4.90446-04
8.04456-04
7.4314E-02
3.34706-05
2.62536-17
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.VIABLE I. -Continued

•:5-kN/ m'

PI •= ,5.0,06*03 ,N/SU-M, ...USl - 2.401
XH2 =-'-:'i85 ' ",;."'." .1 -'-i'XHE = '.15

2.40E*04 M/SEC-

'' :'P* .' L* • **.'*'_j. - ~ ' •• -
''•' R"HOV '* * '

H'1" " " 1

'-A-:!"'::'s ' - • - -
-• i-' '• ' ' '•

•''( GAME^-'"

SPECIES

E-. . .
••l.-H-'-f - • '
.'•''H* '•'•"' '

"i ,H?' "''. '.'
-k'H- J ' '

*'«*"'.•; '"'
f HE * * * '
-»'*HE* r '•
'; HE**' ' '•'•

PI " 5.
XH2 =• '''.

- ' pi? -• . "

•-T1-; •••' •'
RH'O ' •"- -
H: ' -• ' ' '
A ' •'•
S- '<' "•'

• 2-' "
.-.'GAME '-

- u> :i • , .
•: - ? I ' .

SPECIES

t-
•-H •••? - . . .
,.,H*V' '.- .'"

h2 • *- '
•H-
H2>
H6

.HE* -•'-••
..H6** •..-.;

MOVING. SHOCK,
'' 4.'813'2E'»'02 •',

2.65106*01,'
9.88086*00 I
8.18476*01
7.3439E'»00'.
1.86116*00 \
1.83756*00'
1.10726*00
1. 74156*01 .

4.14676-04
9.10336-01
4.14li'E:-64
7.20*'7E-03'
3.61*66-06'
4.166J9Ef06l

B. 16326^02'
-1.6228E-1V.
9.6905'E'7.4:lv

006*03 N/SO-M
85' •• '•'•'_'•'•

MOVING SHOCK
5'. 17556*02

' 3.05766*01:

S. 16066*00'
8. 85766*01 K

.8556EfOO;

.8943e*'00

. 8*76E*'00-

.09236*00'

.79796*01'-

1.7895E-03
9.122*6-01
1.78B4E-03
2.9859E-03
1.016BE-05*
1.13036-05'
8.11796-02
5.86866-10
4.5109E-35

STANDING SfOCK.
' 3.49766*03

.'',5.33716*01.
. .', 3. 3653E»C1, .

1.42166*02', .
, .9.71756*00 '>

'.'" ,1.92306'«00!"'.
1.94736*00,.-.
9.0859Er.Ol

' ,5.10166*00 ,',

- MOL6 F.RACTIONS

t 5.l4086r.02
8. 18566-01 ,;
5.1274E-02:

,' '•; 1.0219E-03
.,' i 2.91C6E-04 •
'.""!- 4.17S7E-04
;•."'. 7.70236-02 ,
'' '", 6.77936-06
'.".'. 6.22366-20-

RfFL6CT60 SHOCK
' 5.93246*03
. 6.36076*01

4.53976*01
. ". 1.84516*02

,'. 1.07256*01
1.99166*00

. , 2.05446*00
8.80186-01

,.',' 4.83776*00

1.0105E-01
7.2326E-01
1.0065E-01
6.89336-0*

'( 4.9556E^04
'; 8.4414.E.-04

7.2960E-02
5.2514E-05

'-; 1.2757E-16

, USl = 2.50E*C« M/S6C
• ";;:XH6 - ' .15

STANDING SHOCK
3. 5227E*03 .

• '5.58976*01'. '
• 3.1844E»01:"

"'• -1.53126*02
9.96156*00 .

w 1.95666*00 .
1 ' 1.97916*00: :

-8.97026-01.
I 5.16276*00

— MOLE FRACT IONS

6.6492E-02
7.8980E-01 '
6.6321E-02

- 7.9893E-0*
3.1687E-04
4.7467E-04 •
7.57806-02

': • 1.28596-05' '
6.04076-1'9

R6FL6CT6D SHOCK
•'••* '5.88116*03
' 6.5690E»Ol

- 4.2783E*01
' . 1.9723E*02
! ' 1.09736*01
' ' 2.0263E*00

' 2.0927E*00
, 8.7591E-01
;• 4.89546*00

1.17386-01
6.9210E-01
1.1692E-01
5.5399E-0*
4.92896-04
8.69446-04
7.16016-702
7.7909E-05
5.08386-16

PI * 5.
XH2 « .

, ,,.„„., ... .

•rp,, •„ ••
•..-T.-.-o". -I
.'.iRHO . . •. •
jiH ,' $1-
i«i-»'"'-.-et-. •
""So '-I..'.

,-i,-Z;- •• • .
•UGAME .-. ,
3>U T" -.'.

SPECIES

.E-, ..,.- -
(H-..I . V '
-H*.-. . . •
•H2 . -
•H--, ' "•

. ,'H2*v .:.. -
VHE-, i.

,fHE»..
' .-HE *,* • .

OOc»03.N/Sil-Mii,;- >USl,«- 2.-60E»04i.M/SEC- $'•
85

MOVING -SHOCK
5.55786*02-
3.4553E*01
8.66116*00
9.55876*01
8. 1581 6*00
1.92*66*00
1.85716*00
1.03726*00
1.85676*01..

------

5.39896-03
9.0686E-.01
5.3963Er03
1.53376-03
2.16216-05
2.42336-05
d. 07706-02
8. 77666-09
7.82226-31

:• XH6 * .15

STANDING SHOCK-
-. 3.61176*03'- %

.--•5. 830eE.t01.v~
3.07686*01' '»>

'• " 1 . 6468E*02 -'•-
•'. •.: - '1. 02 14E'*Ol-\ •>
•• ' • . 1.98876*00 •••

' 2.01336*00-
--.v, .8.88796-01 ';'
. . • 5.21906'*00«-

-- MOLE. FRACTIONS

. ••-. 8.2271ET02.
'.- . . 7.5965E-01Vt

8.2059E-02!
6.44016-04

• • • - , ' 3.39056-04-'
.:.. • 5. 28516-04- .

'•• .... 7.44836^02
V . 2.2354E-05;
• ..' 4.352:86-18

\u .: -,is:-i

REFLECTED SHOCK
•: . 5.94006*03

-« ; 6.77926*01
f( '•: 4.10906*01
-"-I 2.1062E*02
" -^ 1.1232E»01
'=-.. ' 2.0596E»'OG
'••"'. 2.13246*00

'< .-• 8.727-7E-01
•«i 4.9508E'»00

:̂ -~'..

-! 1. 33796-01
6.6077E-01

' 1.3327E-01
.i 4.5249E-04

'- -^ 4.8957E**O4
* '• 8.9423E-04

-••' 7.0230E^02
, ^ X»1247E^04

1.8620E-15

PI * .5
XH2 • '

P. ..
T'

HHO ",
H '
A
S
I
GAME

>.. . -

SPEC.IES

E-
H . " ""
H*

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

.OOE*.03 N/SU-M,

.85 ':•.

MOVING SHOCK .
'• 5.'96 786*02

3.80*36*01
. 8.38856*00 .

1.02916*02 ;.
8.37186*00 .-
1.9523E»00 -
1.87016*00 . .

.' 9.8516Er01 :
1.9201E*01 _.. ,

-— ̂ ,

1.17346-02 .
B.9529E-01
1.17286-02
9.5702E-04
3.62516-05
4.18006-05
d. 021 16-02
5.92776-08,

. 7.58436728,

USl «, 2.706*
... XH6 • .15

STANDING ,SHOCK
, ; .78746*03.:

, .0705E»01, •;
' .04376*01 :.

.77066*02 r

.04816*01- >
2.01936*00

V 2.0498E*,00.-
. ,8.82746-01 .
-. ,.5.2860E»00 .

MOLE FRACTIONS

9.86106-02;
. 7.28396r01.

9.83486-02
5.32536-04,
3.60216-04
5.85106-0*
7.31406-02'
3.68006-05,
2.62836-17

04.M/.SEC" IS

'"' °'V" f

REFLECTED SHOCK
6.1516E*03
7.0038E*01

: -4.03966*01
• .2.25136*02

.-'. • 1.15136*01
• 2.09186*00
. • ;2.1743E»00
- . .1 8.7038E.-01
• ,5.02466*00

.-7TT" ̂ L

1.5045E-01
6.28926-01

. 1.49856-01

. 3.7*626-0*
4.88096-0*
9.2489E-04
6.8827E-02
1.6094E-0*
6.7152E-.15



TABLE!. -Continued

•5kN/iri

PI - 5.006*03 N/SQ-M,
XH2:» .85

"•".-. ...
. 'P • • - . - '

T , "
: , -RHD '
. • ',H • • •

"•]"*.• '-;"'.'•, * s'- - .
''"*'-'. " '
' GAME

U

c off I PCir Cl. ICa

6- .
. H',- .
f ^H*^ ±^

H2j ; -•-
"•..-"',
H2*', . -
HE",' --

'HE*'-'
HE**

MOVING SHOCK
6.40466*02
4.1058E*01
8.26526*00
1.10566*02
8.57216*00
1.97846*00
1.88736*00
9.48276-01
1.98726*01

2.0506E-02
8.78736-01
2.0496E-02
6.76576-04
5.21206-05
6.22146-05
7.9478E-02
2.3760E-07
1.1371E-25

PI • 5.00E*03 N/SO-M,
XHJ = .

•.'•V. <• -'^' t

•' P- ' '
' :- T -: •

RHO*' '
H ."

"A •
• s
-I
' GAME •
U

SPECIES

'•6- - -
H ' • '•

'H* ' •
H2 .
H-
H2»
HE
HE*
HE**

as

MOVING SHOCK
6.86636*02
4.36906*01 '
8.23596*00
1.18516*02 '
8.77636*00
2'. 00376*00
1.90826*00
9.23886-01
2.0572E*01

.

3.11136-02
8.58516-01
3. 10966-02
5.17036-04
6.79156-05
8.39826-05
7.8606E-02
6.8114E-07
5.1356E-24

> US1 » 2.806*04 M/SEC
XH6 - .15

STANDING SHOCK
4.03676*03
6.31166*01
3.06236*01
1.90276*02
1.07596*01
2.04906*00
2.08856*00
8.7822E-01
5.34836*00

• MOL£ FRACTIONS

1.15206-01
6.9643E-01
1.14986-01
4.4781E-04
3.79696-04
6.4222E-04
7.17636-02
5.80E6E-05
1.37846-16

REFLECTED SHOCK
6.48236*03
7.23866*01

' 4.03856*01
2.40706*02
1.18086*01
2.12296*00
2.21756*00
8.68676-01
5.11056*00

1.66996-01
5. 97316-01
1.66296-01
3. 13186-04
4.86316-04
9.56966-04
6.7417E*r02
2.2716E-04
2.3305E-14

US1 » 2.906*04 M/SEC
XH6 - .15

STANDING SHOCK
4.33806*03
6.55206*01
3.11016*01
2.04186*02
1.10476*01
2.07826*00
2.12896*00
8.7485E-01
5.43476*00

MOLE FRACTIONS

1.3207E-01
6.64326-01
1.31686-01
3.80196-04
3.9591E-04
6. 97036-04
7.03726-02

• B.8286E-05
6.34746-16

REFLECTED SHOCK
6.90486*03
7.48856*01
4.07396*01
2.57236*02
1.21266*01
2.15446*00
2.26336*00
8.67566-01
5.20676*00

1.8386E-01
5.6510E-01
1.83046-01
2.6092E-04
4.8155E-04
9.8557E-04
6.59556-02
3.1943E-04
8.02406-14

PI - 5.00E»03 N/SO-Ni US1 • 3.006*0* N/SEC
XH2 -

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

PI - 5
XH2 =

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

6-
H
H*
H2
H-
H2*
HE
HE*
HE»»

.85

MOVING SHOCK
7.35086*02
4.60346*01
8.26466*00
1.26TTE*02
8.98506*00
2.02846*00
1.93216*00
9. 07686-01
2.1292E»01

4.30166-02
8.3575E-01
4.29926-02
4.14926-04
8.2950E-05
1.06156-04
7.7634E-02
1.5689E-06
1.0611E-22

.OOE*03 N/SQ-M,

.85

MOVING SHOCK
8.3828E*02
5.0131E*6l
8.41716*00
1.44176*02 '
9.40916*00
2.0769E*00
1.98666*90
8.88946-01
2.2768E*01

6.92216-02
7.8555E-01
6.9175E-02
2.90736-04 ,
1.09546-04
1.49466-04
7.54996-02
5.56706-06
1.06256-20

XHE - .15

STANDING SHOCK
4.68386*03
6.79256*01

. 3.17686*01
2. 1877E»02
1.13416*01'
2.10716*00
2.17066*00
8.72356-01
5.52996*00

MOLE FRACTIONS

1.48786-01
6.32336-01
t. 48316-01
3.24316-04
4.08226-04
7.47816-04
6.89756-02
1.30 I 26-04
2.62396-15

-REFLECTED SHOCK
7.39996*03
7.7454E»01
4.13«OE*01
2.74656*02
1.24556*01
2.18546*00
2.30996*00
8.6705E-01
5.31186*00

2.00346-01
5.33676-01
1.99366-01
2.1738E-04
4.7335E-04
1.00766-03
6.44946-02
4.42676-04
2.62976-13

US1 - 3.206»04 M/SEC
XHE - .15

STANDING SHOCK
5.48686*03
7.27686*01
3.34006*01
2.49836*02
1.19516*01
2.16456*00
2.25756*00 .
8.69446-01
5.72916*00

HOLE FR ACT IONS

1.81596-01
5.69576-01
1.80516-01
2.36096-04
4.19416-04
8.30746-04
6.61616-02
2.6296E-04
3.4593E-14

REFLECTED SHOCK
• • 8.56346*03

8.28586*01
4.29506*01
3.11956*02
1.31546*01
2.24706*00
2.40636*00
8. 67846 -Ol
5.54776*00

2.32356-01
4.72766-01
2.30946-01 .
1.48096-04
4.4437E-04
1.02306-0)
6.1513E-02
8.24436-04
2.53986-12

126



TABLE I. -Continued

5 kN/ nr

PI = 5
XH2 =

P
'. ' T '
'•: RHO '.
- H- :

; .' A • ' :
. •• s. - ••. -

'. I . - . < • • '
«': GAME1 '1 -.'"' : ' •

SPECIES

E- • • -
H
H* - '

'• H2- -'- -
:i H-T ^ •- •
"- H2*; ! '
••H6 ' •
.I'HE* ' '
' HE**":' •

PI = 5
XH2 =

P
T'

' RHO
. 'H
. .A" '' ••
- 'S; ' • •

z •
GAME

'.'"• ' • •

SPECIES

E-
H
H*
H2
H-
H2*
HE
H6*
HE**

.006*03 N/SQ-M,

.85

MOVING SHOCK
9.492DE*02
'5:37246*01 '
8.62786*00
1.62736*02
9.8369E*00
2.12516*00
2.04806*00 '•:
8.79466-01
2.4269E*01 •

9.7083E-02 '
7.3213Er01
9.7010E-02
2 . 161'4E-04'
1.3072E-04";
1 . 891 36-04'' "
7.32286-02 •
1. 43736-05"
3.3968E-19 _

.OOE*03 N/S8-M,

.85

MOVING SHOCK
1.0676E*03
5.70136*01

' 8.8555E*00 •
1.82446*02 '
1.02686*01

• 2.17336*00
2.1146E*OC
8.7450E-01
2.5781E+01

1.2551E-01
6.77616-01
1.25406-01
1.6509E-04
1.4625E-04
2.2361E-04
7.09056-02
3.08306-05
5.5644E-18

US1 = 3.406*04 M/SEC
XHE = .15

STANDING SHOCK
6.4061E*03

"•• 7.76916*01
- 3.51196*01

2.83176*02
1.25896*01
2.22186*00
2.347SE*CO
8.68866-01
5.9637E*00 '

MOLE FRACTIONS

•2.13126-01
5.0938E-01
2.1216E-01
1.6930E-04

- » 4.11726-04
8. 79956-04
6.33S2E-02
4.94156-04
3.48936-13

REFLECTED SHOCK
9.9184E»03
8.87136*01
4.46026*01
3.5236E*02
1.39186*01
2.30926*00

1 2.50676*00
8.71086-01
5.81906*00

2.63076-01
4.1462E-01
2.6099E-01
9.65466-05
3.9926E-04
9.9167E-04
5.83496-02
1.4906E-03
2.21816-11

US1 - 3.606*04 M/S6C
XHE = .15

STANDING SHOCK
7.4249E*03
8.27816*01
3.6745E*01
3.18676*02
1.32626*01
2.2793E«00
2.4410E«00

•8.7045E-01
6.2221E*00

MOLE FRACTIONS

2.43116-01
4.5232E-01
2.41726-01
1.18036-04
3.87C1E-04
8.9026E-04
6.0568E-02
8.8322E-04
2.9217E-12

REFLECTED SHOCK
1.1440E*04
9.51096*01
4.60926*01
3.95896*02
1.47526*01
2.3714E*00
2.60966*00
8.7680E-01
6.13106*00

2.92066-01
3.60276-01
2.88876-01
5.96136-05
3.43666-04
9.14346-04
5.48616-02
2.61796-03
1.78366-10

PI = 5.
XH2 = .

P
• 'T
. RHO .
M.H ii-
-,-A t'i

' 1 .5- 9
•i I
^ GAME
: u

SPEC IE S

E-
H
•H*
H2
H- '
H2* '
HE
HE*

'HE**

PI = 5.
XH2 =

,.P
*'r T
'RHO

H
•A

''"s
ir t

GAME
:U

SPEC IE S

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

'HE**

OOE*03 N/S8-M,
85

MOVING SHOCK
1.19326*03
6.01186*01
9.08156*00
2.03296*02
1.07046*01
2.22186*00
2.1855E*00
8.7210E-01
2.7300E*01

1.5389E-01
6.2321E-01
1.5373E-01
1.2742E-04
1.5621E-04
2.5165E-04
6.8576E-02
5.8790E-05
5.9441E-17

006*03 N/Sa-M,
85

MOVING SHOCK
1.3257E*03
6.31166*01
9.29356*00
2.2527E»02
1.11496*01
2.27076*00
2.26016*00
8.7137E-01 .
2.88176*01

1.81826-01
5.69676-01
1.81616-01
9.84026-05
1.6085E-04
2.7249E-04
6.6265E-02
1.03576-04
4.74566-16

US1 - 3.606*04 M/SEC
XHE « .15

STANDING SHOCK
8.53226*03

' 8.81386*01
3.8171E«01

' 3.5627E«02
1.3978E»01
2.33676*00
2.53616*00
8.74166-01
6.50736*00

MOLE FR ACT IONS

2.7147E-01
3.9866E-01
2.69436-01
7.9184E-05
3.4899E-04'
8.6097E-04
5.76236-02
1.52366-03
2.15316-11

US1 = 4.00E*
XHE = .15 ,

STANDING SHOCK
,9.7094E»03 ,
9.38496*01 ,
3.93016401
3.9584t*02
1.47446*01
2.39396*00
2.63246*00
8^79946-01
6.82846*00

MOLE FR ACT IONS

2.9807E-01
3.48786-01
2.95026-01
5.07536-05
3.0274E-04
7.95756-04
5.44326-02
2.55016-03
1.44196-10

• • -.
'• •! - '.- <

REFLECTED SHOCK
1.31216*04
1.02246*02
4.72786*01
4.42656*02

' 1.56746*01
2.43376*00

: 2.7145E»00
8.85176-01
6.49396*00

-3.'l93V6-01
3.09976-01
3.1434E-01
3.44296-05
2. 8*556-04
7.99096-04
5.08016-02
4.45746-03
l.35Tl|^09

04 M/SEC

REFLECTED SHOCK
1.49466*04

' 1.10296*02
• 4.80606*01
. 4.92626*02

1.67046*01
2.49566*00
2.81996*00

: 8.S7236-01
' , 6.90746*00

3.44626-01
2.64326-01
3.36966-01
1.85036-05
2.2935E-04
6.61066-04
4.59576-02
7.2364E-03
9.71566-09

427



TABLE I. -Continued

PI « 5'.'0(JE*0'3 'fi'/SQ-P
XH2 » .85 * •"

''"•' . Jr V"7 MOvl NG .SHOCK'
P -','-, ,"X l.*650E*03.'-
j^t-c ' = 6.6063E*Oi;j

RH6:(.-']i 9.4852E»00
H:.rv;:'. 2.*837E»02.,
*a'"i-s"' 1-1605E*'01
S?-..y. " 2.3200E*00;
/Z^r^r" j 2.3380E*bO-*
GA'MEJ'Z!1 , 8..T191E-01-' •
tr" ' * 3.03316*01 *

11";?-? us i'-'». 'ZOE
'" XHE • . .15

1 STANDING "SHOCK
' ' 1.09*36*0*

:'; ; 1.00026*02
4.00906*01

, 4.37336*02
1.55676*01
2.45066*00

'.,.•. 2.7291E*00.
- '. 8.8778E-01 .

7.1908E»00

•bV-.li/SEC -,..-.

-!- REFLECTED SHOCK
~-' . 1.691TE»04

1.19636*02
. 4.83256*01

5.*621E*02
.- 1.7910E*01

, 1 2.5S77E*00
'- x : 2.9262E»00
,, " 9.1628E-01

7.395*6*00

SPECIES i-— MOLE FRACTIONS

',7HV-v ' ; 5.1748E-Q1-
J;'H*".,..';'. 2.0877E-P.1'.

I .6058E-6*"

1.7270ErO.*,
3.0862E-15"

3.226*E-01.. 3.6830E-01
3.0294E-01 . 2.2279E-01
3.1826Er01,f 3.5694E-01
3.0925E-05 . 9.1047E-06
2.5393ErO* - 1.82*06-04
7.0306Er6* ' 5.1500E-04
5.0828E-02 . 4.0236E-02
*.!36'OE-b3 .' . 1.10256-02
8.9520E-10 "" 6.65536-08

PI - 5.00E»03 N/SO-M, . 'US1 - *.60E»O* M/SEC •.<•• '
XH2 =•

- • P
T . .
RHO.

• H . .
A .
S •
Z .
GAME
U

SPEC IES

E-
\ H - r

H*> .
;H2. •
H- • -
H2*.
HE '
HE*
HE»»

.85

MOVING SHOCK
1.76396*03
7.19926*01
9.7928E»00, .,
2.9795E»02
1*25636*01
2.*197E»00
2.5020E»00
8. 76266-01
3.33*8E»01

2.6091E-01
4.1832E-01
2.6034E-01
*.2701E-05
l.*7**E-0».
2.8888E-04
5.9520E-02
4.3316E-0*,.
8.798TE-1*

XHE - .15

STANDING SHOCK"
rl.3517E*0*-'

. -1.1*186*02 .
' '*. 05536*01 '

: 5. 25806*02 •
1.7*396*01

• 2.56146*00 :
2.919*6*00
9.1232E-01
8.06656*00

• MOLE FRACTIONS

. -. 3.66616-01
i 2.24196-01

3.56966-01
9.79366-06
1.67566-0*

. ' 4.8151ErO*
». 18*86-02

- 9.53156-03
2.7766E-08

REFLECTED SHOCK
•': . 2.1323E*0*

-• :• l.**30E»02
. - *.713*E»01

,.. 6.66556*02
•.'•,: 2.1173E*01
. •• 2. 67806*00
'•; 3.1350E»00

• • - 9.9096E-01
8.7219E*00

*.1015E-01
1.51V4E-01
3.9019E-01
1.6205E-06
1.19*8E-0*
2.57B7E-0*
2.8022E-02
1.9821E-02
2.7518E-06

PI ="i
XH2 •=

^;-.r,'2 :Vi?3
*.ijp rS ̂  *#' -

>;T ^ \ ' - '~ : -
£ R HO ' 5 **"'' '•
V'H-4*-'
J ±/£ -&?.&.! I

:xsi ,f^ -
'•i'f-l : ; ̂ 1^••CAMe--*-'
••&-•-»" -

JobE»b3";N/SQ-M
.85

JrfOVl'NG ''SHOCK "•
'. 1.6115E»03 .

6.9010E»Ol" ;
•'• 9.6548E*00
• 2.7261E*02 '.
~ 1. 20755*01
"' 2.3697E*00 '
* 2.4187E*00
'; 8.7355E-01 ,
- 3. 1851E»01

, '.. USl'i 4.40E*04
XHE = .15

M/SEC ' .

STANDING SHOCK' REFLECTED SHOCK
1.2228E*0*
1.06786*02' .
4.0532E*01 '
4.80816*02
1.64606*01

' . 2.5066E*00 "
2.8253E»00 .
.8.9811E-01

* ' 7.60026*00

1.9050E*0*
- 1.3066E»02

4. 81066*01
6.04046*02
1.9361E*01
2.6181E»00
3.0308E*00
9.4664E-01
7.98296*00

PI = 5.00E»03 N/SQ-M,
XH2 = .85

US! <• *.80E*0* M/SEC
XHE =• .15

-'" ~"JH*-*

~i%-?
"HE"*'

2.35*8E-Ol ."
4.6693E-01 ,
2.3507E-01'." '
5.726\E-05.'^
1.5593E-0*'
2.912'OE-04 .
6.1739E-02
2.7724E-04
1.7376E-1* -

2l6131ErOl':
3.3897Er01
1.78506-05 .
2.0763E-0*
5.9*256-0* ..

. *. 66376-02
6.45506-03
5.2076E-09

J.8997E-01
I. 85686-01
3.7433E-01
*.0968E-06
l.*656E-0*
3.7844E-04
3.4078E-02
1.5414E-02
4.2908E-OT

P -
T
RHO

• H
A
S
I
GAME
U

SPEC IES

E-
H

. H* •
H2

• H-
H2* .
HE

, ME*
HE**

MOVING SHOCK
1.9227E»03
7.5057E»01
9.90066*00
3.2*406*02
1.3073E*01
2.4730€*00 .
2.5874E»00 •
8.8008E-01 -
3.*837E*01

J.8530E-01
3.7179E-01
2.84496-01
3.11616-05
1.358*6-04
2.7923E-0*
5.7309E-02
6.6502E-04
4. 146 86-13

STANDING SHOCK ~
1. 48006*0*' -"

. .. 1.22416*02 '
. 4.01466*01 .'

' 5.7237E»02
-1.85*66*01.

- 2.61506*00 . :
-. 3.0115E»00'-,

... 9.3299E-01.
8.61196*00

~ HOLE FRACT IONS

. . 5. 86066-01
1.91006-01
3.7261E-01
5.0766E-06
l.3*8*E-0*
3.7393E-OV
3.6592E-02
1.3217E-02
1.3743E-07

REFLECTED SHOCK
. - 2.3782E»0»

, 1.61*86*02
*.5529E»01

. 7.3529E»02
2.33286*01

• ' 2.7368E*00
• 3.23*7E»00
• 1.0*18E*00

°.6808E*00

: *.282*E-01
1.20616-01
*.0451E-01
5.6403E-07
9.9221E-05
1.632TE-0*
2.2726E-02
2. 36286-02
1.759*6-05



.TABLE I. -Continued

5 kN/ m

PI - 5.
XH2 ",- ..

' P ' , ' . - .
T •• . . •:

•RHO.. ' . ;
H .
ft r

S
I- '• :
GAME

-U

SPECIES

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

PI » 5.
XH2 * .

P •.
T
RHO •
H

.A •.
S ' :,
2 -
GAME
U

cpcr IE c5"Ct» 1C 9

6- .
H
H*
H2
H-
H2» .
H6 • .
H6*
HE»»

006*03 N/SU-Mi
8 5 . - . ' . ,

MOVING SHOCK
2.0883E*03
7.82526*01 •
9.9782E*00 ,
3.5198E.02 •:
1.36106*01 :•••
2.52036*00
2.67*6E»00 >
U.8508E-01 f
3.63266*01 e'

.

. 3.0858E-01
3.2750ET01-.
3.07*36-01
2.2142E-05
1.21886-04
2.62926-0*
S.5074E-02 .
1.010SE-03 '
1.86926-12

. , P

006*03 N/SO-Mf
85 ' • ••. ;

MOVING SHOCK
2.2586E»03 -
8.16156*01 !
1.0016E*Ol '
3.8062E*02,
1.4177E*Ol- -
2.57366*00
2.7629E»00
8.91326-01 -
3.77796*01 -

3.33666-01
2.8S686-01
3.29006-01
1.52386-05
1.06356-04 .
2.4078E-04
5.27656-02
1.52586-03

•8.1906E-12

US1 i 5.COE*04 M/SEC
. .XHE - .15

STANDING SHOCK
,-• ' .6079E*04 •
. ,.' .3190E»02 '•'
: . .93026*01".
; . - .2067E*02 ':.
:..: .96*8E*oi
. 2.66786*00 .

* 3.10196*00 .
• -9.6284E-01

••9.2121E«00

MOLE FRACTIONS

4.03876-01
1.6089E-01.

<. 3.865CE-01
• 2.4455E-06

1.08536-0*
,." 2.7689E-04
. - 3.lltOE-02
. 1.71S7E-02

..- 6.52156-07

REFLECTED SHOCK
• . 2.6405E»04

." ' 1.8265E*02
4.3491E*01
8.0987E*02
2.S642E»01
2.79376*00.
3.3242E*00
1.0829E*00
1.0799E*01

_

4.4357E-01
9.43756-02
4.16756-01
1.81566-07
8.2831E-05
9.8371E-05
1.8430E-02
2.6588E-02
.1.0584E-04

US1 <• 5.206*04 M/SEC
. XHE •• -'.'IS

STANDING SHOCK
. •' 1.726SE«04

- 1.42356*02
• !3.8085E*01

6.69786*02- •
2.12856*01
2.7166E»CO
3.18*6E»00-'
:9. 99396-01
9.9232E»00'_

Mill £ PfiATTiniuCrwbC rKAU* lUna

4.1928E-01
1.3499E-01

• 3.9834E-01
1.1371E-06
8.9766E-05
1.9892E-04

. 2.62736-02
2.0826E-02 -
2.7647E-06

REFLECT6D SHOCK
2.90986*04
2.0646E*02
4.14886*01
8.89236*02
2.778*6*01

• • 2.6*6*6*00
- " 3.39716*00

1.10066*00
1.20436*01

4.55486-01
.43386-02
.25896-01
.16386-08
.91386-05
.01*56-05
.50686-02

2.8573E-02
S.1359E-04

- PI = 5.
XH2. .» ' .

P ' •
T

;- RHO '
"H '

' • • • - * vr
- S ^!.: .i rv . .
-• GAME ••
• '. u
.! • -1 '

SPEC 16S

E-
• J » ,
'^H* " • •
"H2
^H^-
''H2* " '

•5- HE - :
' HE*' ':

"HE**

OOE*03 N/Sg-M,
BS; '• '-• -; i •

MOVING SHOCK .
' 2.43566*03

8.5217E*01
1.0022E*0'1
4.10386*02 :

1.4760E>01 .
2.6207E*00 :

2.8S18E*00
8.9884E-01

.3.9232E*Ol •

3.51516-01
2.46506-01 '
3.*908E-01
1.01006-05
9.0153E-05
2.14226-04
5.0299E-02
2.2996E-03
3.56526-11

PI « 5.00E*03 N/SO-M,
XH2 — ;

;. P
T • • • . • ' '

' RHO
1 H '

A . ' - •
" • s -
- -Z '
V- GAME '
••u • '

C1-" -

SPECIES

E- .
' H . ••
. H* • ' -'

H2 .
•H-
'H2*
"HE •
- HE*

HE»» '

85

MOVING SHOCK
2.61936*03 :
8.9119E*01
9.99586*00 ,"
4.41276*02
1.54216*01
2.67056*00
2.940*6*00
9.07536-01,
4.06856*01

.._

3.71026-01
2.10256-01
3.67456-01
6.415*6-06 .
7.41576-05
1.84796-04 •
4.75536-02
3.46056-03
1.55826-10

US1 .- S.»OE»04 M/SEC
. ''t XHE • -'.IS- "

STANDING SHOCK' '
1.83536*04..

, " 1.54626*02'
. 3.63656*01

•,7.19966*02.
2.2910E»01 ..
2.76526*00 ' :

.' 3.2639E«00. .
. : 1.04016*00

1. 0797E»Oic '..

HOLE FR ACT IONS

.4.33336-01
1.11316-01.
4.0919E-01
4.86406-07
7.40946-05.

• 1.3578E-04
2.18866-02:
2.40596-02

• 1.15506-05

- ' - ' • • • • '

REFLECTED SHOCK
. 3.1792E*0«:

2.31246*02
3.97806*01

•9.70906*02
' ' . 2.95596*01

. 2.89446*00
. 3.49616*00

', 1.09336*00
. 1.32116*01

4.64766-01
5.99556-02
4.31796-01

' 2.39616-08
,, 5.79046-05

3.8943E-05
1.22646-02
2.92656-02
1.65156-03

US 1 - 5.606*04 M/SEC
.• XHE - .15-

STANDING SHOCK
1.93606*04

; l.6797E*02"
3.45976*01

, '7.71346*02
.2.45226*01
2.809*6*00
3.33156*00

• 1.0746E*00
1.17706*01

MOLE FRACTIONS

4.44786-01
- 9.19456-02

4.18096-01
2.092*6-07
6.22476-05
9.20866-05 .
1.84126-02 -
2.65716-02
4.26936-05

R6FLECT60 SMOCK
, 3.44386*04
. 2.55336*02 •
- 3.8459E*01

1.05426*03
3.10006*01
2.93856*00

' 3.50706*00
1.07326*00

. 1.42726*01

--_.__—.

4.72516-01
4.99746-02

'•• 4.34676-01
, 1.10566-08

4.9280E-05
2.7201E-05
9.73446-03
2.82176-02
4.8202E-03
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TABLE I. -Continued

•5kN/m

PI - 5.
XH2 » .

p ':'
1 : .-. .;

H'. • .
A ...
S '
I
GAME
U

SPEC IES

H " ' '* :

H*
H2

• ̂ .'̂  .' . . " '

H2», .
HE. :
HE* . - '
HE»»

006*03 N/SU-M. US1 - 5.806*04 M/SEC
as

MOVING SHOCK
2.80796*03
9.3361E»01
9.9354E*00
4. 7322E*02
l.6100E*01
2.7195E*00
3.0271E*00
9.1714E-01
4.2111E*01

3.8901E-01
1.7746E-01
3.8375E-01
3.9012E-06
5.9272E-05
1.5447E-04
4.4385E-02
S.1675E-03
6.79S2E-10

XHE " .15

STANDING SHOCK
2.0278E*04

, .1.83076*02
3.2656E*01
8.2358E*02
2.6132E*01
2.85316*00
3.39186*00
1.09976*00
1.27816*01

- MOLE FRACTIONS

7I5310E-02
4.25726-01
8.7S67E-08
5.19616-05
6.1131E-05
1.54776-02
2.85986-02
1.49456-04

REFLECTED SHOCK
3.69746*04
2.7829E»02
3.73736*01
1.1386E*03
3.23616*01
2.97986*00
3.55496*00
1.05866*00
1.52496*01

4.79616-01
4.28116-02
4.35326-01
5.8504E-09
4.25906-05
2.02066-05
7.3728E-03
2.53346-02
9.4883E-03

PI • 5
XH2 -

P
T
RHO
H
A
S
z
GAME
U

SPECIES

6-
H
H*
H2
H-
H2*
HE
HE*
HE**

.006*03 N/SU-M,

.85

MOVING SHOCK
3.0020E*03
9.8031E*Ol
9.8420E*00
5.0626E*02
l.6821E*01
2.7t7BE*00
3.1114E*00
9.2765E-01
4.35226*01

4.0554E-01
1.4822E-01
3.9785E-01
2.2612E-06
4.60786-05
1 .2494E-04
4.0599E-02
7.6105E-03
2.9674E-09

US1 - 6.00E*04 M/SEC .
XHE ° .15

STANDING SHOCK
2.1088E>04
1.98B4E*02
3.0814E>01
8.7664E*02
2.7570E«01
2.8938600
3.44176*00
1. 11076*00
1.3864E*01

MOLE FRACTIONS

4.6252E-01
6.2218E-02
4.3159E-01
3.8S91E-08
4. 34776-05
4.13366-05
1.31026-02
3.00286-02
4.52486-04

REFLECTED SHOCK
3.93276*04
2.99816*02
3.64456*01
1.22246*03
3.37716*01
3.0177E»00
3.59926*00
1.05696*00
1.60466*01

4.86016-01
3.75016-02
4.34766-01
3.4527E-09
3.7292E-05
1.5765E-OS
5.33836-03
2.1409E-02
1.49296-02

PI * 5
XH2 -

'

P
T
RHO
H
A
S
I
GAME
U

SPECIES

E-'
H "
H»
H2
H-
H2»
HE
HE*
HE**

PI • 5.
XH2 - .

OOE*03 N/SO-M,
.83

MOVING SHOCK
3.2007E»03
1.0322E»02
9.7123E*00
5.4036E*02
1.7598E»01 '
2.8156E*00
3. 1927E»00 '
9.3978E-01
*.*907E»01

4.2065E-01
1.2257E-01
4.0966E-01
1.2456E-06
1.4942E-05
9.7660E-05
3.6053E-02
1.0929E-02
1.2891E-08

>OOE*03 N/SU-M,
,85

US1 • «.20E*04 N/SEC
XHE - .IS

STANDING SHOCK
2.1775E«04
2.1511E*02
2.9049E*01
9.3029E*02
2. 88136*01
2.9330E*00
3.4846E«00
1.1075E*00
1.4993E»01

MOLE FR ACT IONS

•4.6913E-01
5.1817E-02
4.35S4E-01
1.7927E-08
3.62616-05

. . 2.85076-05
1.10516-02

. 3.0799E-02
~ 1.1959E-03

REFLECTED SHOCK
4.163SE*O4
3.2258E*02

. 3.543*E»fll
i 1.3113E*03

3.5407E»01
3.0557E»00
3.6425E*00
1.0670E*00
1.69936*01

?'

4.9212E-01
3.2841E-02
4.3381E-01
2.0744 E- 09
3.2268E-05
1. 23726-05
3.5659E-03
1.6904E-02 -
2.0711E-02

US1 - 6.40E»04 N/SEC
XHE • .15

MOVING SHOCK STANDING SHOCK
P
T
RHO
H
A
S
I
GAME
U

SPEC IE S

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

3.4046E*03
1.0893E>02
9.5630E*00
S.7553E»02
l.8440E»01
2.8617E»00
3.2684E«00
9.S509E-01
4.6276E*01

4.3405E-01
1.0094E-01
4.1901E-01
6.6099E-07
2.6190E-05
7.4319E-05
3.0900E-02
1.4993E-02
5. 362 5E -08

2.2458E*04
2.31166*02
2.75886*01
9.85626*02
2.9834E»01

. 2.9694E*00
3.52156*00
1.09346*00
1.6033E«01

uni P FD ATT inucnULC rK*LI IUN9

4.74686-01
4.3989E-02
4.3869E-01
9.1342E-09
3.06596-05
2.05246-05
9.26976-03
3.06506-02
2.67596-03

REFLECTED SHOCK
4.3829E»04

' 3.46466*02
3.43476*01
1.4019E»03

, 3.72106*01
3.09246*00
3.68116*00
1.08506*00
1.78896*01

4.97446-01
2.87116-02
4.3306E-01
1.26166-09
2.7514E-05
9.7454E-06
2.22076-03
1.26646-02
2.58656-02
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TABLE I. -Continued

PI • 5
XH2 •

OOE»03 N/Sli-M,
8 5 . • • • • > . -

US! •= 6.606*0* M/SEC
XHE = .15

MOVING SHOCK STANDING SHOCK
f ', -
T : - . -

RHO ;

H .'
A- •
S '
z •
CAME"".-
U

SPECIES

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

PI = 5
XH2 •

P
T
RHO
H
A
S
I
GAME
U

SPEC IE S

E-
H
H*-
H2
H-
H2»
HE
HE*
HE**

3.61076*03
1.15436*02 '
9.3647E*00
6.11686*02
'l;9406E»Ol
2.90736*00 '
3.3402E*00
9.7671E-01
4.75916*01 •

4.4619E-01
•8.22746r02'

• 4.2655E-01
-3.2978E-07
1.93206-05

•5.4460E-05 '
2.5301E-02
1.96076-02
2.207SE-07 ,

.006*03 N/SU-Mt

.85

MOVING SHOCK
3.8211E*03- '--
1.22946*02
9.12566*00
6.48876*02
2.05316*01
2.95176*00
3.4060E*00
1;0067E*00
4.8883E»01

4.56886-01
6.6412E-02
4.32626-01
1.5430E-07
1.41696-05
3.8431E-05
1.9809E-02
2.42306-02
8.9655E-07

2.3039E»04
• 2.46656*02

2.62696*01
1. 0419E*03
3.0716E*01
3.00446*00
3.5S5«E*00
1.07576*00
l.6971E»01

MOLE FRACTIONS

4.79756-01
3.79346-02

' 4.400SE-01
5.0377E-09

• 2.61316-05
. I. 53036-05

*• 7. 63436-03
2.9436E-02
5.11346-03

REFLECTED SHOCK
. ' 4. 5734E*04

.72916*02
.30196*01
• A940E +03
• 9140E *01
.12916*00
.71426*00
.10616*00
.87996*01

5.0192E-01
2.48406-02
4.3283E-01
7. 53556-10
2.2792E-05
7.S80SE-06
1.28S4E-03
9.09266-03
3.00086-02

US1 = 6.806*0* M/SEC
XHE * .15

STANDING SHOCK
2.35606*04
2.61966*02
2.5051E*01
1.09996*03
3. 1599E»01
3.03946*00
3.59026*00'
1.06176*00
1.7801E*Ol

MOLE FRACTIONS

4.8472E-01
3.3049E-02
4.4042E— 01
2.9306E-09
2.2378E-05
1.1681E-05
6.08186-03
2.70506-02
8.60866-03

REFLECTED SHOCK
4.7455E*04
4.01436*02
3.16026*01
1.59076*03
4.1097E*01
3.1647E*00
3.7*076*00
1.1247E«Ot>

' ' 1.9825E*01

5.0544E-01
2. 13446-02
4.3309E-01
4.4707E-10
1.8477E-05
5.8654E-06
7.1076E-0*
6.4139E-03
3.2975E-02

PI > 5.00E»03 N/SO-M. US1 - 7.COE»0* M/SEC
XH2 *

P
T
RHO
H '• ,;
A '^

s, ?-
I
GAME
U

.85

MOVING SHOCK
«.03V4E»03

. 1.31*2E»02
8.3670E»00
6.870*E»02
2.1782E»01
2.9927E»00
3.*621E»00
1.0*27E»00
5.'0139E*01

XHE = .15

STANDING SHOCK
2.4035E»04
2.76966*02
2.39*6E»01

-1. 1593E*03
3.2?51E«01
3.07366*00
3.62*OE*00
1.0557E*00
l.8539E*01

REFLECTED SHOCK
. «.8951E*04

*.312*£*02
3.018«»01
l.6886E»03
*.2964E*01
3.19856*00
3.7607E*00
1.1382E»00

'. . 2.08286*01 '

SPECIES MOLE FRACTIONS

E--:
H ;
H* .
H2
H-
H2»
HE
HE*
HE**

*. 65676-01
5.3507E-02

' «.37*6E-01
6.9439E-08
1.05566-05
2.6*70E-05
l.51*OE-02
2.8183E 02
3.4561E-06

4.8952E-01
2.9095E-02
*.39S6E-01
1.79«7E-09 J . '
1.9293E-05

' 9'.1275E-06
4.6746E-03
2.3861E-02

, 1.2855E-02

S.080TE-01
1.8337E-02
4.3368E-01
2.6922E-10
l.*8216-05
4.5634E-06
3.919SE-04
4.5862E-03
3.4908E-02
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•TABLE''I.-Continued

V KMI/nf

PI • 1.00E»0» N/Sg-M,
XH2 •

'-.
p- - '':•".
T : '.-••'
RHO' '
H
A
S
I '
GAME . .
u • • •

SPECI6S

f— ';'.
 V

H. . • • i

H«; •. ; 'Y,
H2 ••;-• . ' '
H- . •' '
M2»-" -
HE '. . •
HE* S--
HE**' '

Cl • 1
XH2;»

....

P
T ;-
RHO
H
A
S
I
GAME
U

SPEC IES

6- ' / • "
H ': :'j. :

H» " . * •
HZ ' •
H- ' ." " '• >
H2» ' '
HE
ME* '•••;".-
»*»»

.8*

•MOVING SHOCK
1.2097E*01

' 3.05576*00. <•
3.9585E»00 '
3. 1244E*00. :

- . 1.7*11E»00.
1.069SE*00 • ' • • '
i.ooooe*oo
9.9208E-01. .,
2.*i*iE»oo

•" •- i-.__ ;

'•; -*i5641E-6*
1.828 56 -10

,.' 1.4447E-20
"' 8.50006-01
• r4. 14506-71
•' ' '5.49746-20

' 1.5000E-01
-.. ••J;BSTIE-»I
'" "0- •' ' . '•".

.OOE»0* N/SU-M,

.85 . '

MOVING' SHOCK
1.9056E»01
4.2232E*00
*. 51266*00
V. 3713E*00
2.0317E*00
1.1063E»00
l.OOOOE*00

• 9. 77*66-01
'3.1423E*00

'"'4.890*6-36
. .3.6551E-07
. 3.'567*6-20

8.50006-01
l.*560E-*0 •

• 3.37»8E-20
: -i:5oooE-or -
-:' 't.**9*E-55 '

• 3.

US1 » *.OOE*03 M/SEC '
XHE « .15

STANDING SHOCK
2.5396E*01 .
3.8279E»00
6.635*E*00
3.9*36E*00

, 1.9395E*00
1.071?E»00

• 1.0000E*00
9.827*E-01

. l.*366E*00

MOLE FRACTIONS

• '. 3.3691E-42
• 3.1033E-08

2.5774E-20
' 8.S0006-01

•3.8535E-V7
-•- *. 36*76-20

•l.SOOOErOl
.. T.I 7266-59
- 0,

REFLECTED SHOCK
. 6.2332E»01

S.**79E*00
1.1**1E*01

' 5.73596*00
2.2689E»00
1.09236*00

'• 1.0000E»00
9.6161E-01
1.2783E*00

— T-~ . '

'. . 3.*052E-26
2.90116-05

. ,'• *.19*2E-20
8.*997E-01

; ' 1.1776E-29
' 2.7*79E-20'

1.50006-01
' 1.93996-*9

o. :

. US1 - 5.00E»03 M/SEC
~ XME - .15

STANDING SHOCK.
5.0*83E*01
S.6550E*00

. 8^92526*00
5.97316*00
2^3286E*00
r.ut*E*oo
1.0000E»00
9.58826-01
1.5855E*00 '

MOLE* FRACTIONS

' 3.6070E-2*'
' 6.10->8E-05
. '*.5617E-20

8.*99*E-01
'•• -l.*3*OE-27

2.38066-20.
• : 1.50006-01

2.63766-*8.-
0.

REFLECTED SHOCK
1.11*06*02
7.71*66*00 .
l.**21E*01

. 8.*789E*00
2.66976*00

. 1.135*6*00
1.001*6*00
9.225*6-01
l.*322E*00

2.3780E-17
2. 87 39 E -03

•• . 5.8928E-18
8.*73*E-01

-6.9792E-19
1.72596-17

-- .-l.*9786-01
2.*S886-36
0.

PI - 1
XH2 °

P . .
T
RHO
H
A
S
I
GAM6
U

eaer IF CjrCl 1C A

6-
H
H*
H2
H-
H2»
HE
HE*
HE**

PI - 1
XH2 -

P
T
RHO
H
A
S
I
GAME
U

SPECI6S

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

.006*04 N/SQ-M,

.85

MOVING SHOCK .
2.7665E»01
5.5890E*00

. *.9*95E»00
5.8977E*00
2.31566*00 .
1.1*176*00
1.00006*00
9.5938E-01
3.86716*00

7.06076-25
6.6*436-05
4.95386-20

.8.4994E-01
. 1.7058E-28
. 1.9882E-20
1.5000E-01
6.2760E-49
0.

.OOE*0* N/Sy-M,

.85

MOVING SHOCK
3.7968E*01
7.09686*00
5.3*52E»00
7.70636*00
2.5714E*00 .
1.175SE»00
1.0009E*00
9. 30886-01 ,
*. 59556*00

'_

1.835*E-17
1.7685E-03
l.*976E-17
8.*836E-01
2.79*56-20
3.4762E-18
l.*9876-01 '
9.0579E-41
0.

US1 • 6.00E*
XHE - .15

STANDING SHOCK
. 8.6*02E»01

7.73286*00
1.1155E*01.
8.51*6E*00

. 2.6690E*00
1.1501E*00
1.00176*00
9.19636-01
i.7ll6E*00-

HOLE Fit ACT IONS

2.8*226-16
3.36286-03

. 2.1827E-16
' 8.4689E-01

• 8.46*96-19 '
• 6.68656-17
. l.*97S6-01

3.7985E-37
0.

US1 • 7.001*
XHE ~ .19

STANDING SHOCK
1.3731E»02
9.679*E»00
1.3982E»Ol
1.16326*01
2.91636*00

. 1.188*E*00
1.0145E*00
8.6609E-01
l.'7546E*00

MOLE FRACTIONS

• 1.00666-12
2.8571E-02
8.3198E-13

' 8.23576-01
1.327SE-14

. 1.87-S2E-13
1.4786E-01

: 1.7309E-30
0.

03 N/SEC , ;

REFLECTED SHOCK
1.7*29E*02

' 9.7596E«00 ,
. 1.76136*01

1.1TOOE*01
2.9315E*00
1.17656*00
1.0139E*00

. .. 8.68*16-01.
1.51376*00

• 1.10*56-12
2.74*66-02
8.96236-13
8.2461E-01

• 1.6914E-14
2.2520E-13
1.4794E-01
2.T267E-30
.0.

01 N/SEC

REFLECTED SHOCK
. 2.82506*02

1.1351E*01
. 2.1321E*01

1.5381E«01
3.1628E*00
1.21796*00

. 1.0*346*00
8.44646-01
1.5395E»00

•• ' 8.0816E-11
8.31366-02
6.76936-11
7. 73106-01
2.4243E-12
1.5548E-11

. ' 1.4376E-01
2. 2432 E- 26

. 0.

132



TABLE I.-Continued

PI = 1.
XH2 = .

P ~-:'"'' '

T ~J " .
RHOI' ; '
H ' '
. -, * •
A
s • '"- '•
i • :
GAME

u i:: ; .

SPECIES

6-
H •< • -'
H* "v • : -••
H2 ;• • • - ,
H- "' ''
H2»-' ' '"'•
HE * • ' • "-•
HE* .";,

HE*** '••*"

PI ' 1.
XH2 • .

P ..-: ;
T. " « ' • • • •
RHO"" '-'
H > ' • ' • : '
A '••-. '• '•-
s •• ' ••• '••
i "-• '
GAME ' -'='
u .' •• • '•'•

?*; . • .*i

SPEC I6S

6-
H > ' '
H* -'
H2
H-
H2*
HE -
HE*
HE**

OOE*0* N/SQ-M,
85 '•' ' '•'•• ':. '

HOVING SHOCK
•"5'.6l98e*01 •

8.55516*00 •'
5.827*6*00
9.80936*00 :

2.75866*00
':1. 20816*00 ;
' 1.0069E*00

8.83*16-01
5i35136»00 .

-— _..

2.70236-1*
' '1.36966-02
' 2.3098E-1*"
' 8<3733E-01--

• ! 1.25856-16- '
*w050 56-15
l.*«976-oi'-

3.19716-3*'"
• • o.

006*0* N/SU-M,
85'i-''-'-' -' • ' • ' •

MOVING SHOCK
- 6'.*52*E»or;'-;

'9176326*00 ••
• 6. *6 06 6*00 -'

1^22126*01 -

ir2'.9129E»00
>•!'. 2*096* 00
' l'.0229E»00 -
•: 8.*959E-Ol '
*•<>'. 1*176*00 •

2.2*156-12
' *.*B136-02

1:96*76-12
8.08556-01
2.06586-1*

•'2.97536-13
l.*66*E-01
3.503*6-30
0.

US1 = 8.00E*
• XHE'.= .15 "

STANDING ShOCK
2.1031E*02

' l'.12766»0l '
1.78*9E»01
1.5379E»01

~ 3^15126*00
•'l.2282E«00

1.0*50E«00
8.*273E-01

. I.i.7**8E»00 .

^OLE FRACTIONS

7.5*826-11
' 8.61626-02

• 6.39*16-11
7.70306-01
2.01256-12

' '-K355*6-ll
*-'"• • 1.435*6-01

1^25506-26
•! "- -'0."

03 M/SEC

REFLECTED SHOCK
3.5718E*02
1.273*6*01
2.5786E»01

. 1.96836*01
3.*095E*00
l.26l*E*00
1.0877E*00

': 8.39266-01
1.56366*00

1.35876-09
' 1.61316-01
1.16596-09
7.00796-01
6.39*36-11
2.56726-10
1.37906-01
1. 39716-23
9.1138E-85

US1 - 9.006*03 M/S6C
XH6«= .15

STANDING SHOCK
3.12556*02

. 1.26706*01
S2. 26236*01 '••
U 97536*01

• - 3.*0266*00
i:2703E»00

• 1.090*6*00 "
8.37996-01

1 Iv75106»00

HOL E FR ACT I^4S

1.30236-09
1.6586E-01
1.1252E-09
6.96S8E-01
5.63C9£-11
2.33*06-10

' 1.3756E-01
9.8619E-2*
3.*03*E-85

•' . ' '

REFLECTED SHOCK
5.0219E»02
1.40636*01
3:11726*01
2.*71*6*01

: ' 3.683*6*00
1.30776*00

1 1.1*566*00
8.*2186-01
1.6062E*00

1.12*56-08
2.5*16E-01
9. 84 076- 09
6.1*906-01
7.35076-10
2.13976-09
1.309*6-01
l.*6606-21
1.** 82 6- 76

PI » 1.006*0* N/SO^M, US1.» 1.00E*0*«M/SECXX, . . -.,
XH2 = .

P ' . ,
T
RHO v
H . „.
A .
S
l : ". .
GAME
U ' . ,

cpcf ICCortt, 1C 3

E-
H
H* ' . ':
H2 •".-•- '
H- • ' "

H2»
HE .
HE*. .
HE**~

85

MOV ING. SHOCK
8.08426*01
1.07506*01

. 7.17226*00
l.*9066*01
3.067*6*00
1.27506*00
1.04856*00
8.34766-01

; 6.9*75E*00

3.80006-11
.. 9.25826-02

',3.38096-11
7.6*366-01

. ',5^*1356-13
ij*;732 76-12'
; 1.4306E-01
. 1.5359E-27
a.

: XHE = .is

STANDING: SHOCK
4.47056*02 ,

':, ,l'.39.726»01
, , " 2.78786*01 .

. '2.4716E*01 •
3.67266*00 .
1.31506*00

. 1.14776*00 '.
; 8.41106-01 ',.

1.78526*00

T* HOLE FRACT IONS

,1.05266-08-
: 2. 57396-01 '.

'9.257*6-09:.'
.:' ,; i. H91E-01
' . -'6.390*E-10,,

.-,'.; .1.90736-09, .
-'- ,1.30706-01'
.: 1.1*806-21,

6.02S2E-78

- - , •• '•-

REFLECTED SHOCK

".-.*•• "6^9196E»02
!, i;' 1^53976*01
. . ...3.69836*01.,

. . 3.0*516*01

. ' 3.98716*00
.. -U 1.35666*00
. . -,-,1.21526*00
. .. 8.4966E-01

', : 1.66726*00

. , 6.353*6-08
:.;.., ,3.5*166-01
;,- , 5.67596-08
.',.-" 5122*06-01

. , '-:' -5^31666-09
"•'. ., Xli2091E-08

.1 \ 1.234*6-01
'. -- / 8*23206— 20
" '*'''5i95 756-71

he

^
\

•*•'•
1

''
j

" V

. ';
H

'̂  *
?'-

.-,').
' •-.'

£•

*%i

PI - 1.006*0*., N/SO-M, US1 • 1.106*
XH2 • .85 ' ' " ',' XHE • .15 '

MOVING SHOCK. STANDING SHOCK
p . . .

T
RHO
H : '
A
S ;
Z
GAM6 •
U

SP6C 16 S

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

9:90706*01 .
1.16006*01
7.89*26*03
1.78856*01
3.22666*00 '
U3107E»00
1.08196*00 , '•

,8.29576-01 "'"
7.75766*00 : .

2.85536-10
1.51*56-01
2.56816-10
7.09916-01
5.50*76-12
32*2296-11'

•1:386*6-01
' 1.1167E-25

1.9225E-92

6.14106*02 '
,' i;52**E«01 ...

3.31566*01 .':
••3.02376*01 !

' 3:96376*00 ^
' 1.36206*00 ,'
•'lt2150E»00 ,':;

. :8.*826E-Ol ".
.1.65066*00

HOLE FR ACT IONS

5.60626-08
3.53886-01
5.0227E-08'
5.22666-01

' .4.3*656-09'
r.01826-08'
1.23*66-01

•' -5.573*6-20'
1.59376-71

REFLECTED SHOCK
9.28656*02

' V ; 1.678*6*01
: ,*;270iE*oi

" ,. 3^69166*01-
,*. 326*6*00

' ,1.40826*00
. 1^29586*00

: " 8.60696-01 ,
,;..,!. 75736*00

. 2.81466-07
.';•, 4.56526-01

. .'• - 2J5676E-07
.'.-- 4.27726—01
- -' - ' .2.8099E— 06
.' '•'?; 5.28076-08
.' -i;i576E-01

.' ;2.'6442E-18
" "• ''2;90286-65



TABLE I. -Continued

10 kN/ nr

PI * 1
XH2 »

*?-.:.'.
P JV v

T
RHO'.,, •
H < : j
A -:< .
S ••:- : ;
i - v/
GAME; .
U

SPECIES

E- 'i"'-Li
H -Z.'-'-f
H* •. .-• .
H2 -.- . .;-j

H- ^i j -;}.£

H2* ';"- -}i ;
HE i-;-J5
HE*.- -r?
HE**

PI - 1,
XH2 =

.006*04 N/SQ-M

.85

-MOVING SHOCK
." 1.1904E*02 '.

1.2370E*Ol
8i5787E*00
2.114*E»01

>;3.3916E»00
...1.34816*00

• ,l;1218E*00
• 8.2896E-01
8.5594E»00

1

^U.3853E-09'
i -v2;i712E-01.

• .1.2585E-09 -r

- i6.4916E-01
.- i.''"'3. 3566E- 1 1
l,;h.6033E-10
- 'S1.-3372E-01
:...'3.8180E-24

1.3749E-87

. OOE»04 N/SQ-Mi

.85

Vvj^MoVlNG SHOCK

P " : • • • >
T '*
RHO-- •/ i
H -'U- ;;
A ,-...-.

S >>-;l-
;

i ;;•.:.;
GAME.-;,. .
U

SPEC IE S

E- • : .
H
H*
H2 ' , ,
H-' "

M2« : . .
HE .;

HE* "--
HE**

1-.4077E»02
•" .1. 3093 E* 01

9.2101E*00
:• 2.4684E*01
"'3.5638E»00

1.38726*00
-1.1674E»00

:.8.'3093E-01
9.'35566*00

"-.5.0403E-09
•2.8082E-01

. '4.6203E-09
..5.B469E-01
. 1.4526E-10
.5.6529E-10
"1V2849E-01
,6.34336-23
6.96116-82

t US1 = 1.20E*
XHE =• .15

STANDING SHOCK
8.12066*02
1.65256*01
3.80756*01
3.62776*01
4.27866*00
1.41076*00

• 1.2907E*00
8.5833E-01
1.93006*00

• MOLE FRACTIONS

2.289BE-07
• .4.5041E-01

. . 2.0898E-07
4.3337E-01
2.10756-08
4.1074E-08
1.16226-01
1.4356E-18
1.06616-65

0* M/SEC

REFL6CT60 SHOCK

1.209*6*03
1.82646*01
4.7796E»01
4.40596*01
4.70636*00
l.*616E*00
1.38556*00
8.75336-01
1.871*6*00

1.0668E-06
5.56*66-01
9.93516-07
3.35276-01
1.18936-07
1.92186-07
1.08276-01
6.12186-17 ,
*.339*E-60

US1 • 1.306*04 M/SEC
XHE - .15

STANDING SHOCK
1.0385E*03
1.78606*01
4.23346*01
4.28286*01
4.62326*00

. 1.46096*00
1.3735E»00
8.7130E-01
2.0372E*00

HO L E FRACTI ON S

7.9986E-07
5. 43906-01
7.4384E-07
3.4689E-01
8.2038E-08
1.3806E-07
1.09216-01
2.8047E-17
2.3718E-61

REFLECT6D SHOCK
1.53566*03
1. 99276*01 ,
5.19636*01
5. 1937E*01
5.1*30E»00
l.5167E*00
1.48306*00
8.9505E-01
2.0153E*00

3.7591E-06
6.51386-01
3.5709E-06
2.47466-01
4.3B75E-07
6.2691E-07
1.01156-01
1.21146-15
6. 45016-56

PI = 1.
XH2 = .

P
T
RHO
H
A
S
Z
GAHE
U

c per I P ̂irCU ltd

E-
H
H*

H2
M-
H2»
HE

HE*
HE**

OOE*0« N/SQ-H,
85

MOVING SHOCK
1.64266*02
1.37936*01
9.7752E*00
2. 85056*01
3.7448E»00
1.4279E*00
1.21336*00
8.3454E-01
1.01476*01

1.5422E-08
3.5839E-01 .
1.4267E-08
5.1B49E-01
5.0839E-10
1.6630E-09
1.2312E-01
8.3351E-22
1.5745E-78

US1 > 1.40E»04
XHE « .15

K/SEC. ' • ,.

STANDING SHOCK REFLECTED SHOCK
1.2906E»03
1.9306E*01
4.57226*01
4.9887E«Ol
5.0065E*00
1.51196*00
1.4621E»00
8.8799E-01
2.1715E.OO

" 2.5*386-06
6.3212E-01
2.4081E-06
2.65296-01
2.7*666-07
4.10396-07
1.0259E-01
4.3227E-16
5.8961E-57

1.9080E»03
2.1935£*01
5.485*6*01
6.0631E*01
5.6676E»00
1.5728E*00
1.58576*00 ,
9.2352E-01
2.2003E»00

1.3437E-05
7.3871E-01
1.2998E-05
1.666TE-01
1.S206E-06
1.9S94E-06
9.*S9»E-02 -
2.5815E-1* .
3.1088 E-SO

PI • 1.006*04 N/SQ-M,
XH2 • .85

US1 - 1.50E»04 M/SEC
XHE - .IS

P
T
RHO
H
A
S
I
GAME
U

SPEC I ES

E-
H
H*
H2
H-
H2»
HE
HE*
HE**

MOVING SHOCK .
1.89346*02
1.44846*01
1.02606*01
3.26036*01
3.9359E»00
1.4699E»00
1.2740E»00
8.3948E-C1
1.09266*01

*.1355E-08
4.30196-01
3.65966-08
4.52086-01
1.5093E-09
4.26866-09
1.1774E-01
7.6905E-21
3.5916E-75

STANDING SHOCK REFLECTED SHOCK
l.5597E»03
2.09366.01
4. 7958E»01
5. 7390E«Ol
5.4409E»00
1.563CE.OO

' 1.553*E»00
9.10256-01
2.33966*00

• MOLE FRACT IONS ~~

7.78756-06
7.1251E-01
7.4934E-06
1.9092E-01
8.3169E-07
1.1260E-06
9.65606-02
6.Z243E-15
1.23666-52

2.3240€»03
2.4610E»01
S.5979E*01
7.0228E*01
6.3420E»00
1.6290£«00
1.6869E*00
9. 688 3E -01
2.4492E*00

5.39356-05
8.U2SE-01
5.2964E-05
9.6716E-02
5.3214E-06
6.2923E-06
8.8919E-02
7.3610E-13
7.526OE-45

134"'



TABLE I. -Continued

p. • 10 kN/ m

PI «'l
XH2 °

P
T
RHO
H
A • '
S
I • '
GAME

,U !

SPEC IE!

t- : ..
H . ; 1
H«- : '
H2 . ''
H-
h2* '
HE • ; •;.
HE* .' ;
HE** . .

PI = 1
XH2 *

P
T
RHO
H
A
s ;:
i
GAME
U

SPEC IE S

tr
H
H* .
H2 -
H- .
H2»
HE
HE*
HE**.

.OOE*04 N/Sg-Mf

.85

MOVING SHOCK
2.1622E*02
1.5186E»01
1.0671E*OL :

3.6984E*01
<t.!395E*00
1.5131E»00
1.3343E*00
8.4568E-01

• 1.1735E*01

1.01956-07
' 5.01066-01

9.5978E-08
'3.8652E-01
4.0089E-09
9.9813E-09

" ' 1.12426-01
5.96386-20
1.59366-71

.006*0* N/Su-M,

.85

MOVING SHOCK
2.4470E»02

.5914E*01
. .0995E»01

.16436*01
. .35806*00
. .5573E*00
. .3986E*00

8.5334E-01
1.24746*01

2.3877E-07 .
5.6996E-01
2.2677E-07.
3.2279E-01.
9.84436-09
2.18446-08
1.07256-01
4.3783E-19
2.35896-68

US1 = 1.60EKH M/SEC
XHE = .15

STANDING SHOCK
1.84336*03
2.2916E*01
4.8927E»01
6.5379E*01
5.9586E»00
1.6136E»00
1.6440E*00
9.4240E-01
2.55<>aE*00

MOLE FRACT IONS

2.4743E-05
7.8341E-01
2.4150E-05
1.2530E-01
2.4294E-06
3.0231E-06
9.1239E-02
1.0008E-13

• 4.45436-48

REFLECTED SHOCK
2.8001E»03
2.87886*01
5.484SE»01
8.1194E*01
7.28986*00
1.6852E»00
1.77346*00
1.0409E*00
2.8257E*00

2.9007E-04
8.713U-01
2.8769E-04
4.3482E-02
2.1011E-05
2.3390E-05

•8.45856-02
4.3364E-11
2.0212E-38

US1 = l.JOE»04 M/SEC
XHE,- .15

STANDING SHOCK
2.1241E«03
2.5495E*01
4.82796*01
7.3740E»01
6.60206*00
1.6624E*00
1.7257E*00
9.9068E-01
2.8486E*00

MOLE FR ACT IONS

8.6633E-05
a. 40766-01
8.5484E-05
7.2132E-02

• 7.0875E-06
8.23626-06
8. 69236-02
2.04976-12
3.082fE-43

REFLECTED SHOCK
3.3333E*03
3.5235E»01
5.1873E*01
9.3664E*01
8.3331E»00
1.7380E*00
1.8237E»00
1.0806E*00
3.3445E*00

1.8460E-03
8.9772E-01
1.8361E-03
1.61726-02

•8.22456-05
•9.21256-05
8.2250E-02
3.89646-09
2.85546-31

PI - 1
XH2 -

P
T
RHO
H
A
S »
Z
GAME
U

SPECIES

E-
H
h»
H2
H-
H2*
HE
HE*
HE**

PI - 1
XH2 e

f
T
RHO
H
A
S
I
CAME
U

c o f f fCC3Kcv» 1 1 A

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

.OOE*04 N/SQ-M,

.85

MOVING SHOCK
2.7479E*02

.6689E*Ol

.1229E*01

.6581E*01

.5953E*00

.6023E»00

.4663E*00
8.62S9E-01
1.32356*01

_.

5.40646-07
6.3605E-01
5.l785fc-07
2.6165E-01
2i2804E-08
4.5596E-08
1.0230E-01
2.8672E-18
3.4105E-65

.006*04 N/SQ-M,

.85

MOVING SHOCK
3.06416*02
1.75456*01
1.1364E*01
5.1796E*01
4.8580E»00
1.6477E*00
1.5368E*00
8.7530E-01
1.3987E*01

1.22896-06
6.9B58E-01
1.1871Er06
2.0381E-01
5.1418E-08
9.31246-08
9.7607E-02
2.0240E-17
3.6215E-62

US1 - 1.80E.O* M/SEC
XHE * .IS

STANDING SHOCK
2.391*E»03
2.9072E*01
*.6027E*01
8.2430E*01
7.39*7E*00
1.70816*90
1.7872E*00
1.0524E»00
3.2312E«00

MOLE FRACTIONS

3.*897E-0*
'8.7984E-01
3.4660E-0*
3.5489E-02
2.1057E-05
2.3*25E-05
8.3932E-02
5.951*E-11
6.7730E-38

REFLECTED SHOCK
3.8929E»03
*.2»0*E»01
4.9623E*01
1.069TE*02 '
8.98716*00
1.7838E»00
1.8500E*00
U 02966*00
3.86546*00

.

7.59776-03
8.9596E-01
7.5526E-03
7.33356-03
2.15856-04
2.60806-04
8. 10816-02
1.21726-07
7.16156-26

US1 - 1.90E»0* M/SEC •'
XHE " .15

STANDING SHOCK
2.6332E*03
3.3738E*01
4.2820E»01
9.13836*01
8. 16*9E*00
1.7«96E*00
1.8227E.OO
1.0841E*00
3.7048E«00

MH IP FDATTt nN 1HULC rnflui tuno

1.4126E-03
8.98*3E-Ol
l.*Ot2E-03
1.6332E-02
5.7531E-05
6.39S2E-DS
8.229«E-02
1.748*E-09
1.3963E-32

--. ' .'-"'

REFLECTED SHOCK
4.42866*03
4.83466*01
4.88796*01
1.20126*02-.
9.39026*00
1.82226*00 '
1.87416*00
9.73226-01
*.2293E»00

.78036-02

.79136-01

.76836-02

.47786-03

.73076-04

.91726-04

.00406-02

.84S66-07

.33956-22

. 135'



TABLE I..-Continued

P1.,-10.kN/.nr

PI - 1.006*0* N/SU-M,
XH2 » .85 ,,

US I
, XHE

2.006*0* M/SEC
•15 '•

..-••-.• v.W^'C6-SHOC.!S-

T .'j"?':','.'• r.B531E»01 '...
RHO,, ~. .'"1'.1389E*01 ,
H ••;• v.r--,5.7286E*01
• leViv -,5,15766*00'".

I il", ^/;,"V."6086E*00'' .

U ~..v> :,'L''ari.4726E»01

STANDING SHOCK
'". "2.85166*03*

.3 .88456*01 "
"'. 3.9838E*01 .

,1.00636*02 .
. "H>'6'982E*00 •

.1.7871E*00
" V1.84276*00 '.,
". l'.0570E«00 .

; -4.2044E»00 ,

REFLECTED SHOCK
" ':*."9282E*03 ,

. ,5.'3211E*01
4.87176*01

' " 1.3328E»02
. 9.7301E*00 .

1.85746*00 *
. 1.90116*00

9.3590E-01 I-
" 4.4930E*00 '

SPECIES ---.-.-----77--

E-06

H :-'.^ii,v"' "7.5665E-01
H»j,,-..l-,Y.- .. 2.8030E-"06

iC;-3ic..Vo,-l.l538E-07..
'+J -i5 »!'«?..* •"9986-07.,

*.-.!i?V<. 1.5309E-1
»»~-i.M,-;' ,:7.4854E-5

PIULC- rwaui lUHi -rr—

. 4.51726-03 _; • •
9..0099E-01 ". ..'.-
4.4973E-03
8.3265E-03

.' 1.25396-04 ^
' - - 1.452*6-0* ' •
, 8.1402E-02 ' :

f : 2.8877E-08 ,
. ̂  3.3356E-28 ; . .

3.08016-02,
8.5528E-01

. 3.0577E-02 .
' 3.1818E-03,

5.1831E-04*1

7.3885E-04..
' 7.8898E-02,.

3.86886-06,"
1.8575E-20'.

PI •
XH2 =

:./y*.-
P

' '•'.- ,
RHO ,

H ~-e.j
A 1~'~
S .'

i ' ,r

GAME.
U '.:'..;

• 1.006*0* N/SU-M
. .85' ' •' -

. ,-MOVING. SHOCK
" ,;;,V.7381E*02
;-.-.l".974JE*Ol ,
'"' -r'.l. 12766*01
j^-;j(6'.3045E*01.'.
*''• --. 5.5164E*00
^. ,-lV7383E*00
..' ,1l"iJ6793E*OOr.
-'-'• V..1799E-01
•>.-JL.;5«486*01..

, US1 = 2.10E*
* XHE. = .15

STANDING SHOCK
'. 3.0592E»03

.4. 3705E»Ol
'3.*763CE»01 •

•'•: 1.'1033E*02
:.',./;9.0518E*00
.'.. 1.82196*00
., •'.!*. 860 16*00 ,

' T.'0079E»03
. ,*..6192E«00., .

04 M/,SEC ,

: ./,

REFLECTED SHOCK
5".3629E*03 .
5.7253E»01 -

.," . 4.8526E*01,
,i, 'l.4638E*02.
'.- 1.0040E»01 „

l'.8908E»OOi
• • ' . 1.9303E»00 .

- . _ " - , 9.121 6E-01
•4.670SE*OOi

SPECIES. ;-— MOLE. F,RACTIONS —^--- .

E-. ,. -v- ... 7.2792E-06. .
H ,"...,, ...-i"8.0904E-01
H»v.*.......f *•' 7.1465E-06 ;
H2'' -...". .'..' 1.01636-01 .
H-.H'-.'" -̂;.- .2.66736-07
H2+0. --..".'.:•', 3.9944E-07
HE;- " .-'•". .- d.93216-02.
HE*-..-. •>."-.. 1.40336-15'..

1.06766-02
.8.92606-01

1.0626E-02
4.9725E-03
2.1567E-0*
2.6564E-0*
8.06406-02
2.3041E-.07

HE_»*.V..;;-,g>.;3.8548E-56 ,.-, . : 5.80I5E-25

. .4..5019E-02 .
8.2855E-01
4.4675E-02 -,
2.4400E-03,.
6.36046-04...

. 9.6980E-04
7.7697E-02

,"1.01596-05-
6.0027E-19

PI - 1
XH2 =

P
T . '. . "
*HO. -%

H- ',' .
* ..
S . ••, --.
2 .-'.
GAME
U . :..

SPECIES

E-. - -.
H
H»
H2 . '.'••
H- " . . • .
H2»
HE .- ..
HE*
HE**.. '

PI = 1.
XH2 =

.OOE*04 N/SOrM,

.85 .

MOVING SHOCK
. 4.0911E*02 .
2. 1 3*6 E* 01 .."

. 1.0986E»01 ..
6.90&6E*01
5.9785E*00
1.78226*00

. K7446E»00, ,
9. 5979E-01/ :'
1.6142E*01 •

.... _„

.2.1409E-05
•8.5953E-61 :

,:2.1170E-05
6.0*466-02 •

•6.6670E-07 ,,.
.. 9.0570E-07 •.

- 8.59806-02
1.9209E-14 -

. 2.1467E-51 .1

006*0* N/SU-M.
85 ' '.

US1 - 2.20E»0*>M/SEC t -
XHE = .15

STANDING-SHOCK
, 3.2*08E»03 -

*.8007E*01 •
3.59056*01

.^- 1.20*96*02
. 9.33826*00

• : ,1.8555E»00
1.8802E*00
9.6610E-01
*. 92526*00

MOLE FRACTIONS

- 1.9809E-02
8.7663E-01
1.97HE-02-
3.35696-03 -

• .-.3.0965E-04 ,
.-.. *.0669E-0*
. . .7.9779E-02-
•:.-, '•.1.0309E-06
»-'. 1.2445E-22

:---. ' .•- '

REFLECTED SHOCK
5.6979E*03 i.
6.0727E*01

. *.7839E*01.
.'. 1.59346 »02-

1.03326*01
- '.- 1.92*1E*00

• ,1.96136*00
8.96226-01
*. 80756*00 .

i . :...

. 5. 98656-02
: . 8.00**E-01

5.9399E-02.
-••-.-. .1.9323E-03
. ".i. 7.2226E-04".

1.1676E-03
' • 7.6457E-02 M

2.11976-05 •
. . 8.38626-18

US I > 2.30E.O* M/SEC
XHEr « .15

MOVING SHOCK STANDING SHOCK,.
f • ' . ' . '
T
RHO
H . . ' • ' .
A "•

S ,,'
I
SAME.. .'
u '

SPEC IES

t- • •
H '.
H*
H2 ..:.
h- : •
H2*- . .
HE.
HE*
HE**

*.**866*OJ
2.3655E*01-.
1.0*69E*Ol
7.53326*01
6.60226*00

'l.8239E*00,
l.7964E*00'
l.0258E*00' .
1.6793E»Ol . ,

7.9020E-05. -.,
8.86*26-01
7.8581E-05
2.9921E-02
1.8813E-06
2.3205E-06
•8.3501E-02 .
4.68786-13
*.83566-*6

3.36396*03
5. 1707E«01 ' .
3.4175E«01-'
l'.3097E*02

. 9.60116*00
' 1.88916*00

1.90366*00 .
'. 9.3649E-01
'i. 1293E*00 ,

HOLE' FRACT IONS

3.11526-02 .
8.55686-01
3.0995E-02
2.4392E-03
3.9135E-04
5.4543E-0*
7.8794E-02
3. 09876-06
6.3557E-21

.REFLECTED SHOCK
5.87606*03

: . 6.37016*01
. . - , *.«269E*01 ••

1.7257E»02 .
1.06036*01

' . . .1.9581E*00
. .1.99366*00

8.8527E-O1 •
.... .-*. 90806*00 ..

- 7.*89*E-02 .
7.7192E-01 .
7.4316E-02
1.5467E-03
7.7291E-0*

. 1.3137E-03
7.5203E-02
3.7834E-05
6.5993E-I7



TABLE I. -Continued

10 kN/ m

PI = 1
XH2 -

P
I
RHO
H
A
$
I
GAME
U

SPECIES

E-. .
H
H» ' • '
H2
M- •
HZ» • '
HE
HE* •
HE**

.obe»o4 N/so-Mt

.85

MOVING SHOCK
4.80766*02 •
2.6944E*01 •
9.76355*00
8.18296*01
7.3273E»00
1.86236*00
1.82756*00
1.09046*00
1.73946*01-

:

3.50396-04-
3.04556.-01
3. 495 7E -04 '.
1.2659t-02
5.7193E-06 '
6;540 36-06
8.2080E-02 :
1.7965E-11
2.59636-40

US1 • 2-.406»04 M/SEC
XHE = .15

STANDING St-OCK
• 3.41716*03 '

5.48796*01
3.22626*01

'• 1.4168E*02
9.'85076»30
1.92326*00
l.9300E*00
9.16166-01

' 5.24956*00 '

•MOLE FRACTIONS

' - *. 39606-02
• 8.3161E-01

- • 4.3740E-02
1.84626-03

- '• 4.53C9E-04
6.65626-04
7.77136-02
7. 16256-06
1.24686-19

REFLECTED SHOCK
5.88966*03
6.62506*01
4.38596*01
1.85356*02
1.08566*01
1.99296*00
2.02696*00
8. 77686-01

-4.S770E»00

_

8.9928E-02
" 7.43386-01

8.92566-02
1.2395E-03
7.9057E-04
1.40256-03
7.3943E-02
6.0531E-05
3.44726-16

PL • 1.006*04 N/Sg-M,
XH2 • .85

US1 = 2.50E*C* M/S6C
XH6 - .15

P
T
RHO
H
A • •'
S
I
GAM6
U

e per I F ̂drti. IC9

6-
H - -
H*
H2
H-
H2»
H6
H6»
H6»»

MOVING SHUCK
5.17016*02
3.06976*01
9.0829E.*00 '
8.85576*01

.90346*00-

.69656*00

.8*236*00

.09746*00 *

.79606*01

1.40136-03
9.10186-01
1.39966-03 •
5.56416-03 .
1.53116-05
1.7000E-05
8.14206-02
5.3342E-10
5.5535E-35.

S T A N D I N G SHOCK
3.44786*03
5.76906*01
3.05106*01
1.52556*02
1.00966*01
1.95716*00

:1. 95886*00
9.01906-01
5.34076*00

MOLE FR ACT IONS

5.77646-02
8.05476-01
5.74816-02
1.43976-03
4.98116-04
7.67226-04
7.65626-02
1.40276-05
1.35226-18

R6FL6CT60 SHOCK
5.65626*03
6.85306*01
4.14676*01
1.98076*02
1.10995*01
2.02706*00
2.06066*00
8.72306-01
5.02976*00

1.04756-01
7.15226-01
.04006-01

- .00306-03
.89936-04
.45566-03
.26976-02
.00986-05
.38646-15

PI ' 1
XH2 .•

• P"
,T.
RHO

' H ''
A *'
S
i
GAME
U .

SP6CI6S

E-'
H
H*
H2 . •
H- -

,H2»

HE
HE*
H6»»

PI • 1
XH2 «

P
T
RHQ
H
A
S
i
GAME
U

SPECIE !

E-
H. • '-
H* ••
H2 ..
H-
H2».
H6
HE*
HE**

.006*04 N/SO-M.

.85

MOVING SHOCK
5.55086*02 •
3.49356*01
8.57756*00
9.55626*01
8.26786*00
1.92726*00
1. 8524 E* 00
1.95636*00
1.854*6*01

4.21196-03.
9.07656-01
4.20796-03
2.88626-03
.2507E-05
.65016-05 .
.09776-02
.84116-09

. .86516-31

.306*04 N/SU-M,

.85

MOVING SHOCK
5.95616*02
3.86*56*01
8.26756*00
1.02876*02
8.51526*00
1.95556*00
1.66426*00
1.00656*00
1.91636*01

». 45436-03
.98746-01
.4454E-03 .
.77636-03
.56036-05
.44906-05 .
.04646-02 •.
.67896-08
.11806^27.

US I • 2.606*04 M/S6C
XHE » .15.

STANDING SHOCK
3.53456*03
6.03186*01

. 2.94546*01 .
• .1.64086*02'

- 1.03446*01 .
1.98906*00

. 1.98946*00
8.91636-01

• 5.386*6*00

HOLE FRAC T IONS

7.21C26-02
.78196-01
.17506-02
.16236-03

' .35826-04
.62756-04

7.53746-02
2. 47376-05

- 1.02016-17

REFLECTED SHOCK
5.9067E»03
7.08366*01
3.97726*01
2.1147E*02

. 1.1354E»01
2.0604E»00
2.0966E»00
8.68086-01
5.08946*00

.19936-01

.86346-01

.19086-01

.19996-04

.85596-04

.50346-03

.14156-02

.30756-04
5.1*156-15

US1 « 2.106*04 M/SEC
• XHE >• .15

STANDING SHOCK
3^68776*03
6.28906*01
2. 9001.6*01
1.76316*02
1.06016*01
2.019SE*00
2.02196*00
8.63836-01
5.454CE*00

•MOLE FRACTIONS.

8.69356-02 •
. 7.49886-01

8.65066-02
9.61536-04
5.69626-0*
9.577*6-04
7.41476-02
4.09036-05

'6.1944E-17

REFLECTED SHOCK
. 6.08146*03

7.32316*01
3.89226*01
2.2582E«02
1.16236*01
2.09266*00
2.13366*00
8.64A8E-01
5.15916*00

• 1.35156-01
.5734E-01
.34196-01
.79836-04
.81856-04
.5548 E-03
.0118E-02
.86326-04
.81226-14

137



TABLE I. -Continued

PI * 1.006*04 N/SQ-Ht
XH2 = .8$

US1 - 2.806*0* M/SEC
XHE * .15

P .
•T
RHO

'H
A
S
t
GAME
U

SPEC 1 E S

E-
H
H*.
H2
Hi
H2»
HE
HE*
HE»»

PI ' 1.
XH2 • .

P
T
RHO
H
A
S
I
GAME
U

SPECIES

6-
H
H*
H2
H-
H2*
HE
HE*
HE**

MOVING SHOCK
6.38766*02
*. 19216*01
6.10676*00
1.10*96*02
8.72906*00
1.9820E*00
1.87966*00
9.6703E-01
1.9820E»01

1.706*6-02
8.8*676-01
1.70476-02
1.23836-03
3.1472E-05
9.82926-05
7.9806E-02
2.*397E-07
2.1*16E-25

OOE»0* N/S8-Mt
85

MOVING SHOCK
6.8**1E*02
*.*810E*01
8-0*56E*00
1.18*36*02
8. 939*E*00
2.00756*00
1,898*6*00
9.39*2E-01
2,05066*01

,

2.656*6-02
a.6671E-01
2.6536E-02
9.3663E-0*
1.0770E-0*
1.3528E-0*
7.9013E-02
T.381BE-07
L.1619E-23

STANDING SHOCK
3. 907*E*03
6.54686*01
2.90256*01
1.8932E*02
1.0870E»01
2.0*926*00
2.05636*00
8.7771E-01
5.5297E»00

• MOLE FRACTIONS

1.02186-01
7.207*E-01
1.0167E-01
8.0862E-0*
6.0022E-0*
1.05366-03
7.2882E-02
6.*721E-OS
3.2*766-16

REFLECTED SHOCK
6.37086*03
7.57506*01
3.87216*01
2.41186*02
1.19096*01
2.12396*00
2.17206*00
8.6193E-01
5.23986*00

1.50436-01
6.28226-01
1.49346-01
5.68096-04
7.7738E-04
1.60816-03
6.8798E-02
2.6243E-04
6.19226-14

US1 » 2.906*0* M/SEC
XHE - .15

STANDING SHOCK
*. 183*6*03
6.80*96*01
2.938*E*01
2.03096*02
1.11*86*01
2.07826*00
2.09216*00
8. 7286E-01
5.6089E*00

MOLE FRACTIONS

1.1757ET01
6.9131E-01
1.16966-01
6.8762E-0*
6.2631E-0*
1.1*73E-03
7.15986-02
9.8605E-05
l.*966E-15

REFLECTED SHOCK
6.75226*03
7.8381E»01
3.89526*01
2.57*96*02
1.2208E*01
2.15*6£»00
2.21166*00
8.5977E-01
5.32786*00

1.6563E-01
5.9926E-01
1.64386-01
*. 76116-0*
7.69696-0*
1.6572E-03
6.7*59E-02
3.65306-0*
2.0*366-13

PI - 1.006*0* N/SO-H, US1 » 3.006*0* N/SEC
XH2 •

P
T
RHO
H

*s
I
GAME
U

SPECIES

E-
H
H*
HZ
H-
H2»
HE
ME*

E«»

PI - 1
XH2 -

P
f
RHU
H
A
S
I
GAME
U

SPECIES

E-
H '
H»
H2
H-
H2»
HE .
HE*
HE»»

•85

MOVING SHOCK
7.32*06*02
*. 7391 6*01 '
8.0*856*00'
l.2667E»02
9.1S20E*00
2.03226*00
1.9201E»00
9.20*66-01
2.121*6*01

3. 7** 56 -02
8.*598E-01
3.7*026-02
7.*66SEH>*
1.32936-0*
1.T3S8E-0*'-
7.8118E-02
1.76S6E-06
2.7396E-22

.006*0* N/S8-M.

.89

MOVING SHOCK
8.3*81E*02
5.19086*01
8.1625E»00
l.*«0*6*02
9.58216*00
2.08066*00
1.97036*00
8.9775E-01
2.2673E»01

6.1816E-02
7.993TE-01-
6.17386-02
5.2006E-0* .
1.7788E-0-.
2.*968E-04
7.61256-02
6.59036-06 -
3.2393E-20

XH6 > .1!

STANDING SHOCK
*.5081E»03
7.06436*01
2.9971E»01
2.17586*02
1.1*336*01
2.1069E*00
2.1292E*00
8.6899E-01
?.6815E«00

' HOLE FR ACT IONS

1.3296E-01
6.61696-01
1.3223E-01
5.882*6-0*
6.*6856-0*
1.2359E-03
7;0303E-02
1. 45646-0*
6.2002E-1S

REFLECTED SHOCK
7.20926*03
8.1126E»01
3.9*5*6*01
2.7*756*02
1.25226*01
2^18536*00
2.25236*00
8. 58206-01
5.*303E»00

1.80726-01
S.T0546-01
1.79286-01
3.9820E-0*
7.5695E-0*
1.6966E-03
6.609*6-02
5.03336-0*
6.590*6-13

US1 • 3.206*0* N/SEC
XHE » .15

STANDING SHOCK
5.26016*03
7.58*66*01
3.1*396*01
2.*8*OE»02
1.2020E«01
2.16366*00
2.20606*00
8.63606-01
5.87716*00

NOL6 FRACTIONS

1.63176-01
6.0*186-01
••1.62166-01
*. 316*6-0*
6.66736-0*
1.38286-03
6.770*6-02
2.93856-0*
8.0*176-1*

REFLECTED SHOCK
8.29856*03
8.69236*01
*. 086*6*01
3.11726*02
1.31916*01
2.2*616*00
2.33636*00
8.56776-01
5.65516*00

2.10156-01
5.1*716-01

• - ' 2.082 -01
2.73982-04
7.13756-0*
1.73066-03
6.3278E-02
9.25696-0*
6.01056-12
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TABLE I. - Continued

10 kN/m

PI « 1.006*0* N/SO-M, US1 « 3.*OE»0* M/SEC
XH2 > .

P
T .,.
RHO. •
H
A
S . *
I : .• ,
GAME' •
U . .

SPEC IES

E-
M • f . .
H* . - .
H2
H-
H2*
HE
HE*
HE**

PI = 1
XH2 • •

P
T
RHO
H
A • •:
S
I
GAME
U

SPEC IES

e- '.
H .
H*
H2 i
H- '
H2»
HE
HE*
HE»*

.85 ., •

MOVING SHOCK
9.45156*02
5.5863E*Ol
8.3*676*00
1.625YE.02

- 1.001*E»01
2.128*6*00

..2.0270E*00
'8.85626-01

. 2.*16*E»01

8. 80356-02
. 7.*913E-01

d. 79116-02
3.8659E-04
2.13936-0*
3.20666-0*
7.3983E-02
1.7*63E-05'
1.12886-18

XHE - .15

STANDING SHOCK
6.1356E»03 •
8.11576*01
3.3080E»01
2. 8159E*02
1.26356*01
2.22026*00
2.285*E»00.
8.60766-01-.
6.0865E*00

Mfl IF F D A r T I ntu C•— nuLc rnflLi lunj

1.9232E-01
5.4865E-01
1.90956-01
3.12876-0*
6.58376-0*

. I.*7766r03
6.50836-02
5.5019E-0*
7.9693E-13

.OOE*0* N/SQ-M, US1 - 3.60E*

.85. •

MOVING SHOCK
1.06306*03
5.9*796*01
8.5565E»00

.1.82286*02
1.0**8E*01
2.17606*00

. .2.08876*00
8.7870E-01
2.56696*01

1.1*956-01
6. 97556-01
1.1*77E-01
2.96236-0*
2.*0606-0*
3.83226-0*
7.1778E-02
3.79826-05
1.92926-17

XHE <= ;i5

STANDING SHOCK
7.1021E*03

' 8.66636*01
3.*6166»01
3.16886*02
1.32856*01
2.2771E«00
2.3675E«00

.: 8.6019E-01
6.35566*00.

-— MOLE F A A C T IONS

2.2030E-01
*.9556E-01
2.184*E-01
2.2039E-0*
6.23256-0*
1.5073E-03
6.2362E-02
9.77586-0*
6.5302E-12

REFLECTED SHOCK
9.58176*03
9.3197E»Ol
*.2*29E*01
3.5186E*02
1.39176*01
2.3070E*00
2.4231E»00
8.57626-01
5.91536*00

2.38406-01
• • *. 61*66-01

..2.3572E-01
. . 1.8162E-04

• . 6.*882E-0*
1.6919E-03
6.0262E-02

' 1.6*156-03
*. 938*6-11

0* M/S6C

REFLECTED SHOCK
1.1033E*0*
1. 00106*02
4.38616*01
3.9512E*02
l.*7156*01
2.3684E*00
2.5129E*00
8.60826-01

• 6.21626*00

2.6550E-01
*. 1088 6-01

. 2.6167E-01
1.1419E-0*

.5.69376-0*
1.57716-03
5.687*6-02
2.81766-03
3.75066-10

PI ' 1
XH2 •

P
• T
' RHO . '

H J
A ' 5'.
S -5.
Z
GAME
U

SPECIES

E-
H-
H*
h2
H-
H2» "
HE
H6*
H6»»

PI « 1
XH2 =

P
T
RHO
H
A
S
I
GAM6
U

SP6C IES

6 -i
H .

H*
H2
H-
H2»
HE
HE*
HE**

.OOE*0* N/SO-Mt

.85

MOVING SHOCK
1.18806*03
6.28876*01
8.76936*00
2.03126*02
1.08866*01
2.22386*00
2.15*26*00
8.7*726-01
2.71316*01

l.*189E-01
6.*591E-01
l.*16*E-01
2.29856-0*
2.58026-0*
*. 352 06-0*
6.95576-02
7. 292 36-05
2.09666-16

.006*0* N/SQ-M.

.85 '

MOVING SHOCK
1.3200E*03
6.61756*01
8.9729E»00
2.25086*02
1.13316*01
2.2718E»00
2.2231E*00
8.7267E-01
2.869*6*01

1.68*9E-01
5.9*96E-01
1.68156-01
1.7872E-0*
2.66686-0*
*. 75116-0*
6.73**E-02
1.2879E-0*.
1.6801E-15

US1 • 3.80E»0* M/SEC
XHE - ' .15

STANDING SHOCK
8.16796*03
9.2*2«E*01
3.60706*01
3.5*36E*02
l.3968E*01
2.3330E*00
2.*S01E*00
8.61656-01
6.61216*00

MOL6 FRACTIONS

2.*65*E-01
*. 46066-01
2.*398E-01
1.50816-0*

.5.7016E-0*
l.*756E-03
5.9563E-02
1.66016-03
4.59496-11

REFLECTED SHOCK
1.26456*04
1.07746*02
4.50786*01
*.*1T6E»02
1.55936*01
2.42916*00
2.60376*00
8.667*6-01
6.58206*00

2.90956-01
3.6406E-01
2.8542E-01
6.80796-05
4.88216-0*
l.*031E-03
5.2990E-02
*.6192E-03
2.60716-09

US1 - *.OOE*0* M/SEC
XHE - .15

STANDING SHOCK
9.29896*03
9.85766*01
3.72236*01
3.9382E«02
1.47016*01
2.38916*00
2.53*3E*00
8.65166-01
6.92676*00

Mm F FRAf"f triMCnuLC rKfltl lund

2. 71*96-01
3.99456-01
2.67896-01
9. 87916-05
5.04636-0*
1.38266-03
5.64676-02

• • ' 2. 72206-03
2.92226-10

REFLECTED SHOCK
1.43966.04
1.16296*02
4.59276*01
4.91*16*02
1.6579E»01
2.48916*00
2.69546*00
8.T693E-01
6.S783E*00

3.14886-01
. . 3.2087E-01

3.06966-01
3.82416-05
*. 1*696-0*
1.19026-03
*. 85106-02
7.1*056-03
1.66*86-08
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TABLE I. -Continued

• l O k N / m

PI » 1
XH2 =

"• --
P - -
T ' .
RHO ! '
H
A . ' .-
S •'•' .
I
GAME -
U

SPEC IES

E- ; • = • •
H -
H» ' ••'
H2 ' ' "
H- - ' ".'
MZ» ' ' •'
ME •' ' •
HE* ";v:
HE»»

PI = 1
XH2.=

v ••

P
T '•
RHO
H - -
A •'
S
1 • • • •
GAME •.'
U

SPECIES

E- ' • - '
H •
H* ' "'
H2 -• " :

H- - "
H2» - '
HE •"'- - '
HE»': - • ' •
HE»»

.OOE»04 N/SQ-M.

.85

MOVING SHOCK '
1.4S89E*03

• 6.9406E*01-'
9. 15986*00 •

• ' 2.4817E»02 ••
'1.1.786E*Ol ' '

• 2.3202E*00 -
' 2.2949E*00 •

•••• 8.7206E-011 -•
3.020&E.01

• 1-.9449E-01-
' 5.4519E-01

1.9404E-01
-- 1.3B28E-04
' • 2.6725E-04 .

5.0205E-04
'•• ' 6.5149E-02
'•'• -'2.1463E-04

1.0859E-14

.30E»04 N/SU-Nt

.85

MOVING SHOCK
1.604SE»03
•7.2605E*01
9.3309E»00

: 2.7239c*02
- 1.Z250EKJ1

2.36836*00
2.3684E*00

r 8.7267E-01 •
3.1712E*01

' 2;.1950E-01
*'.9739E-01

-' 2.1890E-01 '
1.0623E-04
2.6086E-04
5.I588E-04 '
6.2993E-02
•3.419BE-04-
5.9324E-14

US1 - 4.20E*04 M/SEC
XHE * .13

STANDING SI-OCX
1.0489E*04
1.0S19E*02
3.8073E*01 •'

' • • • 4.3519E»02
' l.S489E»01
:". 2.4445E«00 •

2.6189E»00
-- 8.7084E-01

7.2811E*Or

. MOLE FR ACT I ONS

2.9489E-01
3.5628E-01

' 2.8980E-01
• 6.2008E-05
. 4.3636E-04

• . "1.2434E-03
' 5.2992E-02

. 4.2850E-03
1.6905E-09

US1 •= 4.40E*
XHE •= .IS

STANDING SHOCK
1.1729E*04
1.1242E«02 '

• 3.8587E*01
4.7841E*02
1.63S1E*01 >

•" 2.4993E»00
. '• 2.7039E*00

8.7955E-01
7.6772E»00

MOLE FRACTIONS

" 3.1690E-01
- 3.1637E-01

3.0976E-01
3.7141E-05
3.72256-04

• 1.0749E-03
4.9036E-02
6.4405E-03
9.0279E-09

REFLECTED SHOCK
1.62936*04

• 1.262SE*02 •
4.6254E*01

'5.4475E»02 •
• 1.7754E*01 .

•2.5494E»00
2.79016*00 •
8.94786-01
7.4564E*00

• 3.37926-01
- • 2.80016-01-

3.26986-01
•- • 1.97996-05

3.53136-04.
• ' -9.56296-04

4.3417E-02
1. 03446-02
1.0163E-07

04 M/SEC

•REFLECTED SHOCK
1.8354E*04
1.38156*02
4.6009E*01
6.02336*02
1.91946*01
2.6091E*00
2.8875E*00'

- 9.23496-01
8.04946*00

• 3.6005E-01
-2.4122E-01
3.4574E-01

. '• 9.34276-06
' •• 3.0616E-04

• 7.25486-04
• 3.8063E-02

1-.3884E-02
5.9805E-07

PI * 1.00E*04 N/SQ-Mt
XH2 * .85

US1 - 4.606*04 M/SEC
XHE - .IS

P •
T.
RHO '
H
A • ' ' •
S ' - • • " • •
I •
GAME -•
U

SPECIES

E-- : •
H
H*
H2
H-
H2» '
ME "
ME* '
HE**

PI = 1.
XH2 * .

P •• -.
T
RHO
H .
A
S .
I
GAME .• '
U

SPECIES

E-
H-
H» < ' •
H2
H-
H2»
HE
HE*
HE**

MOVING SHOCK
1.75676*03
7.S8966*01
9.46416*00
2.97726*02--:

•'1.27406*01 "•%
2.41776*00 •
2.44S6E*00
8.74476-01
3.3211E*01

'• - .!•;•;.'

1 2.44146-01
4.50346-01
2.43346-01

' 7.9869E-05
2i4775E-04
5.1575E-04- '
6.0801E-02

' 5.3344E-04
2.9816E-13

OOE»04 N/SO-H,
85

MOVING SHOCK'
1.91536*03

. 7..9246E»01 •-.
9.5753t»00 . •
3.24176*02' .

.'1.3248E*Ol-;
2.4667E»00

-2.5240E»00 "
; 8.7743E-01 ' •

3.4702E*01

_-_

2.6761E-01
4.0564E-01
2.6653E-01 ''
5.9095E-05

• 2.2984E-04 ••
5.03106-04

• 5.8616E-02
8. 1203E-04-
1.3657E-I2

STANDING ShOCK
1.29656*04
'1.2037E*02

' 3.8613E»Ol •
5^.23256*02

' I.-7317E»01 •
' 2.5537E*00

" 2.7895£»00 •
' " '8.9315E-01 .

8.1634E»00

. . . .--.I . . . . . . .

MOLE FRACTIONS

'3.3772E-01-
2i7929E-01
3.27S9E-01-
2;ill7E-05

• 3.1602E-04
8i9127E-04

-4:4615E-02
9. 1576E-03-
4.446TE-08

USl-= 4.80E*
XHE = .15

STANDING SHOCK
' 1.4227E»04 .

. 1.29126*02 ••
3.83516*01

•. • 5.69856*02
. 1.84056*01
, 2. 605^6*00

• -2.8731E»00
. 9.1313E-01

8.6756E«00

MOLE FRACTIONS

3'.'5682E-01
2.4578E-01
3.4419E-01

' 1.15596-05
- 2.71796-04

' ' 7.15846-04
4.00216-02

•:1.2187E-02 '
1.98886-07

REFLECTED SHOCK
2.05566*04

' 1.52666*02 •
4.50T8E*01

• ' 6.64966*02
' * 2.0951E»01

2.6678E»00
' • 2.98706*00

9.6259E-01
8.8004E*00

_ :

• ' 3.8116E-01
- 2.04226-01

•3.6361E-01
•'•3.9743E-06-

2.71076-04
5.1735E-04-

'v ' 3.2916E-02-'
1.7299E-02
3. 4294 E- 06

04 M/SEC •

REFLECTED SHOCK
2.2949E*04

. . 1.7086E*02 -
• 4.3502E»01

7.3368E*02
2.3034E*01
2.7263E*00
3.08766*00
1.0058E»00 •
9.7620E*00

" 4.01186-01
1.6895E-01
3.8070E-01

' 1.5093E-06
"- ' 2.4202E-04

" ' 3.4569E-04
2.822M-02
2.03416-02
1.9707E-05



TABLE I. -Continued

• 10 kN/ m

PI - 1.00E»04 N/StrMi
XH2 - .85 .." • ' •

US1 •= 5.COE*0* H/SEC
XHE - .15 .

MOVING SHOCK STANDING SHOCK
p .-•- • . •
T . ' • ; . :
RHQ : - . .'
H • '
A
s • • .,.-•
1 ,.:••-,-'
GAM 6 '
U

SPEC IE S

E-
H * • * . ' ''
H* - • ... -• •. :
H2' >• .
H- , .:
HZ* - .
HE •;• -
HE* . .'.
HE** ' ,

2.0B08E»03 .-..
8.2730E»01 • '-

•9.65856*00
, 3. 5174E*02
1.37816*01 '

, 2.5158E*00'
• 2.60416*03
8.315BE-01
3.61956*01

2.90106-01
3.62966-01 ,.:

. 2.8861E-01 -
4. 271JE-05
E.0815E-04--T
4.78776-04
5.63836-02 -.

.1.21906-03. .
5.92746-12 ; ,

1.5474E«04
.1 .38966*02

3.76726*01-
.6.18086*02

•,I.9656E*01
2.65566*00
2.95596*00 ..
9.40616-01

,.9.28446*00

3.74696-01
' 2.14676-01
.. 3.591 OE-01

.. 6.01016-06
: 2.36866-04

• . 5. 5434E~04
." 3.5473E-02

1.52736-02
• 8.31266-07

R6FLECT6D SHOCK
• 2.5505E»04

1.92126*02
4.17606*01

. 8.08116*02
- 2.5205E*01

.. 2.7809E»00
3.1791E*00
1.04026*00
1.08716*01

4.1829E-01
1.3879E-C1
3.9529E-01
5.6492E-07

' 2.1608E-04
• 2.2669E-04
. 2.4293E-02

2.2791E-02 .
9.96026-05

PI » 1.006*04 N/SU-Mt
XH2 " .85

US1 = 5.206*04 M/SEC
XHE • .15 •

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

SPECIES'

E-
H

H*
H2
H-.
H2»
HE
HE*
HE»» •-.

2.25176*03
8.6386E»01
9.70695*00
3.80406*02
1.4344S>01 •
2.56485*00 .
2.6853!!*00.
8.8693^-01
3.76636*01

3.11536-01
3.2250E-01

. 3.09466-01
3.0033E-05
1.83976-04
<.. 44126-04
5.4050E-02
1.8105E-03
2.4758E-11

••1.66*4E»0+
1.5016E»02
3.6480E«01
6.67286.02
2. 1085E»01 '
2.70466*00
3.03836*00
9.7443E-01
1.00106*01

MOLE FRACTIONS —

3.9153E-01
. 1.8535E-01

3.7313E-01
2.9425E-06
2.08056-04
4. 12266-04
3.11796-02
1.81876-02
3.3068E-06

2.81416*04
2.15956*02
3.99806*01
8.87126*02
2.73136*01
2.83226*00
3.2595F»00
1.05986*00
1.20816*01

:

4.32586-01
1.1399E-01
+.0707E-01
2.1958E-OT

. 1.8967E-04
1.49686-04
2.0886E-02

• 2.47106-02
4.22166-04

PI « 1
XH2 -

P
T
RhO '•. -.
H '. y.
A ' • .-:
S
I
GAME . ;
u -

SPECIES

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

PI • 1
XH2 *

P
T
RHO'

H
A
S
I
GAME
U

SPEC IE S

E-
H
M»
H2
H-
H2*
HE
HE*
HE»*

.00t*04 N/SQ-Mt

.85

MOVING SHOCK
•2.42866*03
9.02476*01
9.7272E*00

. 4.10166*02
1.49356*01
2.6132E.OO
2.76656*00
8.9341E-01
3.91186*01 .

3.3170E-01
2.8470E-01

. 3.2880E-01
2.0532E-05
1.58956-04
4.01886-04 •
5.1560E-02
2.66026-03
1.00156-10

.COE*04 N/S9-M,

.85

MOVING SHOCK
2.61126*03
9.43986*01 .
9.7127E*00
4.41016*02
1.55646*01 •
2.66146*00
2.8480E*00 .
9.01006-01
4.05596*01

3.5079E-01
.49356-01
.46696-01
.35466-05

, .3408E-04
.53926-04

4.8791E-02
3.87T6E-03
4.00406-10

US1 - 5.406*04 M/SEC
XHE " .15

STANDING SHOCK
; 1.77446*04

1.62696*02
3.49936*01
7.1756E»02 .
2.26256*01
2.75126*00

. • 3.11676*00
• 1.00966*00

1.08466*01

MOLE FRACTIONS

4.0672E-01
1.S882E-01
3.8585E-01
1.39336-06
1.8416E-04
2.98606-04
2.73866-02
2.07306-02

.. 1.22266-05

REFLECTED SHOCK
3.08056*04
2.4131E*02
3.8345E»01

• 9.69016*02
. 2.92196*01

2.88066*00
3.32926*00

. . 1.06276*00
1.32656*01

4.4442E-01*
. 9.45326-02

4.15736-01
9.31916-08
1.64056-04
1.0209 E-04
1.77356-02
2.58926-02
1.42836-03

US1 « 5.606*04 M/SEC
XHE - .15

STANDING SHOCK
1.87126*04
1.76506*02
3.32356*01
7.68456*02
2.42136*01
2.79616*00

. 3.19006*00 .
1.04126*00
1.18506*01

MO L E FR AC T I ON S

4.20276-01
1.35106-01
3.9723E-01
6.4658E-OT
1.62236-04
2.1195E-04
2.4069E-02
2.2912E-02
4.1766E-05

REFLECTED SHOCK
3.34296*04
2.66136*02
3.70696*01
1.05316*03
3.08316*01
2.9243E»00
3.38866*00
1.05416*00
1.43916*01 •

4. 54 136- 01
• : 8.03486-02

4.21046-01
4.56736-08
1.42656-04
7.40436-05
1.47456-02
2.58866-02

. 3.63436-03



TABLE I. -Continued

• 10 kN/ m

PI " •" 1.
XH2 ='• .

p - .

T '
RHO >
H ' '
A

006*04 N/SU-M,
as ;' • ; • • : • • • :

MOVING SHOCK
2.7995E*03 '-
9.8937E*01 '
9.6576E*00 '
4. 7296E*02 .

• •1.62*OE»01';

S • ' '•'• 2.'7099E»00
I .:•>..

GAME
U . '

SPECIES

E- •' i '','

H
H* '• •
H2 • ' . • ' • • '
H- . • • • '

H2* '
HE '
HE*'' '. '-•'
Ht»»- " :

' PI - I.
XH2 * .

V •
T
HHO
H
A
S
i
GAME

U

SPECIES.

6-
H
M*
H2
H-..

H2*
HE
HE*
HE**

2.9299E»00 '
9.0979E-01
4.i986E»01.':':

'. :.-_„_-„
• •; U-- :.

3.6889E-01
: 2.1639E-01"

3.63106-01-
.8.5595£-06;

1.1034E-04'
3.0246E-04'

• 4. 5592E-02" '•
'• '.Si6039E-03''

• • 1.6042E-09'!"

* • • ' : ';"

OOE*04 N/SU-M,
85

MOVING SHOCK
2^99216*03
1.03826*02

9.5765E*00
5. 0595 E* 02
1.69536*01
2.7571E*00
3.0043E*00
9.1982E-01
4.337dE*01

. .;„

j.dSSOE-oV-
l.86«dE-01

. 3.7743E-01 ,
5.2394E-06
8.9399E-05 '
2.52066-04

4.1940E-02
7.9D51E-03
6.2180E-09

US1 < 5.606*04 M/SEC .
'"• XHE » .15 '

STANDING SHOCK-
• -l.'96i3E»0*s

•-.1.9135E»02 ,
•- • 3. 1484E*Ol

''• 8.2059E»02 "
• -2.5762E«01 '
' 2.8'384E*00

"': 3.2555E«00
1.06546*00 ''

•'. -1.2859E«Ol .:

'MOLE FRACTIONS
•>:••%.-•• • J.'" • . .

• 4.31896-01
•..- l.'l«86E-01
•:' -4. 06896-01'

3.0443E-07
'•'- ** •' 1 f 422 flE"~0^
•.iu'i '.-i . 5032E~0^

•'•••^ '2.12C9E-02 "'
-I* 2.4737E-02
•if.'. ' l i2906E-04-
VI ,• ,- .; , V

' ' ' ' . . - " - • '-:

REFLECTED SHOCK
" ''.3.5919E*04
' ,2.9010E»02

3.595TE»Ol :
' '- 1.1378E»03

• ' 3.2305E*01
' ' 2!.9656E»00
' 3'.4434E»00

r.04*7E»00
• '"' •'u5388E*Oi''

•-
" '
4.62806-01

'•'':• 6.9636E-02
: • -4.2382E-01

" •' 2".5043E-08
•••"•'•". U2466E-0*

•'•'•"• -5.62 89E-05
••":''•';.• 1 i!782 E-02'
' -' 1"" 2i45l2E— 02

L' '• ''• ;;7.2680E-03

-

US 1 - 6.006*04 M/SEC
XHE i .15-

STANDING SHOCK
2.0418E*04
2.0690E*02
2.9785E*01
8.7332E»02
2.72136*01
2.87856*00
3.31336*00
1.0303E*00
1.39136*01

MOLE FRACTIONS

.'4.4175E-01
' 9.7915E-02

4.1483E-01
-1.4833E-07
1.2380E-04
1.C742E-04
I. 86576-02
2.62206-02

'3.5568E-04

REFLECTED SHOCK
3.82946*04

3.12826*02
3.50396*01
1.2235E*03
3.3747E»01
3.0036E*00
3.49386*00
1.0*206*00
1.6315E*01

— --—

4.7Q536-01
6.1512E-0?
4.2487E-01
1.51606-08

•1.1010E-04'
4.46876-05
9.0476E-03
2.2042E-02
1.18446-02

PI > 1.006*0*,N/SU-Hc
XH2 - .85 1a ' . " ' :

US1 - 6.20E»0» M/SEC .•
.XHE- - .15 ' ' ...'"..

P ' ' . ' . '
T
RHU
H " '':

A ':
s ,
i •
GAME
U .. \ ,

SPECIES

E- . •
H
H* •' ' • " •

H2
H- .' ! '
H2* ' ":

HE
HE*"

HE**; :' '

PI • 1.
XH2 - .

P
.T ' ' • ' •'"
RHO :;

 "•'!
H ; .'
A
s ' • ' • ' • '
z ••'.•-•;:
GAME : "

u •.".'".

eppc | f e -jrtL 1 1 i

E- ..
H .' - •"'••
H* ' •'
H 2 • ' • • ' •
H- '- ' *
H2»- • • ' •

H E ' • • ' . -
HE* '
HE** ' •

MOVING SHOCK
3.19066*03

. 1.09186*02
9.46866*00
5.40046*02
l'.7722E»01.:.
2.80356*00

. 3; 08646*00 •
9.32046-01
4.4765E»Ol

.7~rr™ — '•
. >.0080E-01

• ! 1.6048E-01 •
3.89B4E~Ol
3.0897E-06

-- 711508E-05 '
2.0458E-04

'' J.'7766E-02 '
1.08356-02

.-2.3540E-08

OOE»04 N/SO-M
85 ' ' : • - ' '

MOVING. .SHOCK
3. 3935E*03 ^
1.1515E*02

"9.3210E*00
'-5i7517E»02
i; 85806*01
2.'8*96E*03 '
3.16166*00 '-'
9. 4822 E- 01
4.6125E*Ol '

4.1502E-01
1 1.36766-01
. 4.005oE-01

1. 73806-06 '
5.65616-05
1.610*6-04
3.3094E-02
1.43506-02
8.79116-08

STANDING SHOCK
. 2.11346.04 ;'
' 2.23056*02

'" 2.8159E*01
' 9.2497E»02 ,,

' 2.85436*01
2.91716*00

.' 3.' 364 8 6*00 .
1.08556*00

.. . 1.50306*01 "

;-. MpLE FRACTIONS

. ,4.50266-01 .
8.3750E-02 "
4.21226-01

. :•?. 49966-08
. 1.06746-04

-'" ••7:7976E-OS-;"
". 1.6387E-02'

l2;.73t2E-02'"
.'8.8023E-0*

REFLECTED SHOCK
', 4.05766*04

3.3585E»02
' 3.410«»01

- 1.31116*03
. . . 3i 5297E*01
"' 3.04086.00
, 3.54246*00

.•1.0*72E»00. .
. ,J. 1.71916*01

r — :~ — — -, . '

4.7TT9E-01
' . 5.4596E-02

4.25146-01
9*534SE^09
9.67576-05

•' '. 3.6008E-05
' ' ' 6.56526-03
' ; 1.88506-02

t. '69296-02''

, US1 - 6.406*04 M/SEC . •
XHE;'"" ;15

STANDING SHOCK
- ' 2.17886*04 ' •'••
"•' 2.3930E«02 •

"2 .66966*01
'' 9.81956*02 •

' 2.97ilE«01 "
2. 95396*00
3.41066*00 ' '
1.08166*00

' 1.60726*01

4.57626-01
7.2264E-02
4.2598E-01
4.0150E-08
9.1'904E-OS-

- 5.78346-05
1.42276-02
2.78326-02
1.92186-03

REFLECTED SHOCK
' • ' • 4.2T02E»0*

3.59846*02
3.30736*01
1.4015E»03

' " 3.69766*01
3.07756*00
3.5881E*00

• ' 1.0589E*00
l.8097E*Ol •

4.84436-01
4. 83926-02
4.2526E-01
6.0768E-09
8.3896E-05

' . 2.9105E-05
". 4.4842E-03

1.54146-02
2. 1907 E-02



'.. TABLE i; - Continued

• 10 kN/ m

PI » 1.006*04'N'/Sl)-Mt ' US1 - 6.606*04 M/SEC'
XH2 * .

*. > :1 '

p •*'':".:
T '•;;;:'.
RHO ' .. .''
H " v . '

* .'-wVls r î;
I '.'. '
GAME- •;.
U ''

SPEC IE S

E- \ •" ;j?
H
H* "'"' -. '
H2 \ ' '
H- ;';"•'.
HZ*'-,'" f.:
HE . " . ; • '
HE* . . '.
HE**

PI = 1.
XH2 = .

,->;., -

' ' : . • • •
T :. •
RHO " . -
H
A ' ' . - . '
S ... .-"(

z
GAME, . .
U

SPEC IE S

e- -. . ._.'
H . . .
H+
H2
H-
H2»
HE
HE*
HE**

85

MOV ING 'SHOCK
'3'. 6012 6*03

l.-2167E*02 "
9.1599E*00

, 6.11376*02
1.9522E»01 '
2.8930E*00 ?.
3.2312E*00
9.69396-01 .
4.7465E*01

1 4.2758E-OU
Y.1.642E-Oi\

,;*;o94iE-oi-
. 9.5313E-07

. 4.5004E-05:
! 1.2*336-0*.''
: \2;834 16-02,,

,1.80826-02"
3.0945E-07

• .." ': 1 .l.»1!
OOE*04 N/SU-M
85

MOVING SHOCK',
3.8118E*03
i."2916E*02
,8.9487E*00
6.48556*02
.2. 06 12 E* 01 ;
.•2.9360E*OJ
3.2978E»00 .

,9.97426-01
4.87646*01

. ^4.3912E-01
9.80776-02
4.1719E-01
4.9207E-07

. 3.5733E-05
. . 9.2660E-05,

2.3618E-02
2. 18656-02
1.08926-06

XHE - .15

'STANDING SHOCK
,'"2.Z410E*0*

;; 2.5499E»02
!. '.' 2/5*66E«Ol

. 1.03826*03 .
,' ' :3.0718E*01
,", .'• '2.9882E»00

.3.45116*00
" .1.0723E*00 .
" ' • 1.7078E»01

- MOLE FRACTIONS

.'. ; *.63?8E-Ol'
6.32S3E-02

_: ' • 4.2913E-01
, . .2.3229E-08
,.,','/.: 7. 9855E-85.
..•I,. *; 4*1 9E-05
".,' ,1.'2219E-02
. .' •• 2.76C7E-02.

3.63866-03

REFLECT6D SHOCK
4.47416*04

' 3.85006*02 .
3.20296*01

• l.*9*2E«03
3.87336*01

.. 3.11256*00
3.62836*00
1.07406*00
1.90006*01

. . 4.901*6-01
! 1 *.Z856E-02

.'...' :*.2556E-01
, 3. 92166-09

' ' 7.19386-05
V 2.363*6-05
: Z.9195E-03

1.22146-02
2.62086-02

. . US1, • 6.80E»04 M/SEC
XHE = .15

.STANDING SHOCK
:,2.2942E»04

2.70696*02 ,.
, 2.4279E»01
. 1.0958E»03

, 3.1681E«01
. 3.02J6E«00

•: 3.4908E*00
,. ,V. 06226*00

1.7972E«01

- MOLE FRACT IONS

4.7008E-01
5.5723E-02
4.3113E-01

^ 1.39426-08
. 6.9202E-05

.3.4593E-05
• . 1.0209E-02

2.6539E-02
6.2219E-03

REFLECTED SHOCK
. 4.65086*04
. ' 4.12036*02

3.08096*01
1.58976*03
4.05616*01
3.14746*00

. 3.66376*00
• 1.08996*00
' 1.99636*01

4.95066-01
3.76416-02
4.2627E-01
2.4986E-09
6.02556-05
1.90096-05
1.8068E-03
9.**10E-03
2.9695E-02

PI " 1.
XH2 * •

P '

JH°;o '.
M in, -
A
S
t
GAME
U

SPECIES

E- • -.
H '. •' -
H*
HZ . ': . :'.
H - . . .
HZ*
HE .'
Hf* . . .
HE**

006»0* N/S9-M.
85

MOVING SHOCK
.*, 32526*03
1,37636*02
8.7086E»00
6.86726*02
2.18245*01
2.97696*00'
3.35836*00
1.03046*00
5.00246*01

4.49196-01
U.2173E-02
4.Z387E-01
2.4355E-07
2.8709E-05
6.7296E-05.
1.9393E-02 ,
2.5269E-02
3.72066-06

US'l .'• 7.006*0* M/SEC
.XHE - .15

STANDING SHOCK
, 2.3*056*0*

'2.86026*02
2.31866*01 .
1.15*66*03

. 3.26*36*01
3.056*6*00

. 3.52936*00

. 1.05566*00
1.87766*01

MOLE FR ACT IONS

V.7584E-01-
*. 9*676-02
*. 32116-01
8.75S26-09

. 6.01806-05 -
2.7*716-05
8.29256-03

/ 2. 46556-02
9.55*76-03

R6FLECT6D SHOCK
4.80256*04
4.40656*02

. 2.95106*01
. .. 1.68686*03

. .4.23846*01
3.18156*00
3.69326*00
1.10396*00
2.09216*01

, *. 99106-01
.. 3.29016-02

*. 27326-01
1.58866-09
.*. 96096-05

- . 1.52346-05
1.08806-03

. 7.2*296-03
3.2284E-02

. 143'



TABLE I. -Continued

PI = 2
XH2 =

P
T
HHO
H
A
S
Z
GAM6
U

E-
H
H*
H2
H-
H2»
HE ''
HE*
HE**

PI • 2
XH2 • .

.006*04 N/SJ-M,

.85

MOVING SHOCK
1.20976*01
3.0557E*00
3.9585E*00
3.12446*00

1.7411E*00
1.07236*00
1.00006*00
9.92086-01
2.41416*00

2.13296-64
1.2929E-10
1.0882E-20
8.50006-01
2.7468E-71
5.85406-20 '
1.50006-01
4.11576-71
3.

.006*04 N/SU-M,

.85

US1 <= 4.00E*03 M/SEC
XHE = .15

STANDING SHOCK
2.5396E*01
3.8279E«00
6.6354E*CO
3.9436E*00
1.9395E*00
1.0745E*00
1.00006*00
9.82746-01
1.43666*00

HOL£ FRACT I ONS

1.45146-42

2.1944E-08 .
2.045K-20
8.5000E-01
2.3478E-47
4.8971E-20
1.5000E-01

•' 8.3292E-59
0.

REFLECTED SHOCK
6.23336*01
S.4482E*00
1.1441E*01
5.7359E*00
2.28916*00
1.0959E»00
1.00006*00
9.61786-01
l.2784E«00

1.3963E-26
2.0531E-05

-. 3.6036E-20
. ' ,8.49986-01

6.8287E-30
3.33856-20
1.5000E-01.
2.3806E-49

' 0.

US1 •= 5.00E*03 M/SEC
XHE = .15

MOVING SHOCK STANDING SHOCK
P
T
RHO
H
A
S
I
GAME
U

SPEC IES

E-
H
H*
H2 '
H-.
H2*
H6.
HE*
HE**

1.90566*01
4.22326*00
4.51266*00
4.37136*03
2.03176*00
1.11056*00
1.00006*00
9.77466-01
3.14236*00

2.01106-36
2.58456-07
2.96996-20
8.5000E-01
6.4674E-41
3.97236-20
1.5000E-01
1.7650E-55
3.

5.0479E*01
5.65546*00

' 8.92416*00
5.97296*00
2.32916*00
1.1158E*00 '
1.0000E*00
9.5915E-01
l.5857E*00

MO L E F ft AC T 1 ON S

1.4500E-24
4.3245E-05
3.993SE-20

' 8.499*6-01
8.1523E-28
2.9482E-20
1.50006-01
3.2935E-48
0.

REFLECTED SHOCK
1.11486*02
7.73676*00
1.4395E»01
8.48396*00
2.68026*00
1.1408E*00
1.00116*00
9.2752E-Oi
1.43596*00

1.9455E-17
2.1002E-03
3.7865E-18
8.48066-01

. 6. 47796-19
1.50906-17
1.49846-01

' 2.2119E-36
0.

PI ' 2
XH2 =•

P'
T
RHO"'
H '
A
s' •
z
GAME
U

SPECIES

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

PI - 2
XH2 -

P -
T . ; ,
RHO' :.- '
H j "' !

A . . ' . ' .
s . -•-.'.
z •
GAME
U ' " '

SPEC I^S

£-'"' ' • ' '

H
h* , "
H2
H- •, •

H2*
HE ' '-.
HE* . .
HE**

.006*04 N/SO-M.

.85

MOV ING" SHOCK
. 2.7664E»01 .
. 5.5894E*00

. 4.9491E*00
5.89766*00
2.31626*00 ' '

' 1.1473E*00 '
1.0000E*00
9.5975E-01
3.86706*00

•2.79326-25
4.70436-05
4.42866-20
,8.49966-01
.9.54356-29
.2.51346-20

•"1.50006-01
' 7.98296-49
'•' b.

.OOE»04 N/Sa-K.

.85

MOVING 'SHOCK ;
' 3.'.7954E*01 -
;, '7.10766*00., .
,| '5'. 3363 6*00
. '7.70556*00 '

2.'57B8E*00
, 1.1823E*00

; 1.00066*00
9.35066-01
4^59376*00

1.2090E-17
1.27626-03
9.1808E-18 .
8.48826-01
2.62246-20
3.0046E-18
1.49906-01
(J.1363E-41
0.

iisi » e.oo'e*
XHE = .15

STANDING SHOCK
.,' 8.'6215E»01,

7. 7500E«ob
1.1111E*01

' 8. S096E*00' '
' 2.6796E*00
, 1.156CE»00
1.0012E»00'

' 9.2533E-01
1.71816*00

MOLE FRACTIONS

1.86566-16
2.4437E-03 .

.'1.3058E^16
: * '8.4774E-01

7.6822E-19'
: 5.6816E-17 .
. 1.4982E-01
' 3'.9455E-37

0.

US1 - 7*OOE»
XHE * .15

STANDING SHOCK
• 1.3607E*02 •

9.79326*00
1.37366*01
I. 1606E«01

' 2.94526*00 •
1.19546*00 '

. 1.01156*00
8. 7566E-01
1.76236*00

MOLE FRACT IONS

816712E-13
2.27576-02

. 6.71326-13
8.28956-01
1.6460E-14
2.1226E-13
1.4829E-01
3.8446E-31
0.'

03' M/SEC' .

REFLECTED SHOCK
1.7478E»OZ
9.9054E»00
1.74486*01

. . . . 1.1731E*01
2.9645E»00.

• 1.18356*00
- < . 1.0113E»00

'.' ,8i7729E-01-
1.5325E*00

' J1.0824E-12.'
' 2.2337E-02<

8.2081E-13
8.2934E-01
2.4757E-14

• 2.8630E-13-:
. 1.4832E-01
. 5.1049E-30 .

0.

03 M/SEC

REFLECTED SHOCK
2.53156*02
1 • 1648E*01V"

. 2.0943E»01
. 1.5442E*01

3.20916*00
1.2257E*00
1.03776*00
8.52006-01 :
1.57266*00

1.0382E-10
7.2691E-02
8.2712E-11
7.82766-01
4.8285E-12
2.5933E-11
1.4455E-01
1.02986-25
0.

144



TABLE I. -Continued

•20kN/iTf

PI • 2.
XH2 = .

P
T
RHO
H.
A •
S
I
GAME
U

. SPEC 1ES

6- • .
H ' , .
H* •
H2 : •; ,
H- ''
H2»
HE .
HE*
HE**

OOE*0* N/SQ-M.
85

MOVING SHUCK.
5.0116E»31.
8.62376*00 •
5.78066*00
9.80496»OJ
2.78256*00 ' ;

1.21606*00
1.0053E*00
8.9302E-01-
5.3*2*6*00 ,

' 2.2789E;il*
1.057*Er02
1.84576-1*
8.40226-01
1.57526-16 '
4. 48966-15
1.49216-01
5.4615E-3*

'•

US1 <• 8.006*03
1 XHE * • .15

M/SEC

• '

STANDING SHOCK REFLECTED SHOCK
2.06396*02
1.15256*01
1.72466*01
1.53206*01
3.18986*00.

: l.235TE*00
1.038*6*00
8.5023E-01

. 1.78786*00

MOLE 'FRACT IONS — •

' B.9*60E-H • '
• .7.38866-02

7.233*E-ll
7.81666-01

' 3.6*176-12
.- .2. 076 867! 1
•" • .l»***6E— 01

6.2*60E-i-26 •
3.

.5557E»02

.31646*01

.5031E»01

.97*96*01

.46636*00

.26976*00

.07916*00
8.4584E-01
1.605*6*00

1.91006-09
l.*653E-01
1.57*56-09
7.1446E-01

. 1.38676-10
4.7413E-10
'1.39016-01
5.92086-23
9.27*36-83

PI - 2.
XH2 • .

• P
T
RHO
H
A .
S
I
GAME
U

SPEC IES

E- • '
H
H*
H2
H-
H2»
HE
HE*
HE»»

006*0* N/SQ-M,
85

MOVING SHOCK.,
6.43376*01

• 9.9331F*00
6.35816*00
1.22036*01
2.9*73E*00
1.2*956*00
1.01906*00
3.5842E-01
6.12376*00

2.29016-12-
• 3.7375E-02

1.91806-12
rt. 15436-01
3.13596-14
4.0345E-13
l.*7206-01 .
3.D114E-30 '
3.

US1 « 9.006*03 M/SEC . - •
XHE - .15

STANDING SHOCK
3.03936*02
1.30*56*01
2.15696*01
1.96566*01
3.*494E*00
l.2T79E*00
l.J802E«00
8.4439E-01
1.80126*00'

' MOLE FRACT 1 ONS

1.70186-09
. . l.*8*5E-01

1.4151E-09
•.7.1269E-01

1.116C6-10
3.98276-10 .
1.38876-01 .

' 3.85706-23
2.43966-83

- . • - . . . . - •

REFLECTED SHOCK
4.95516*02
1.46216*01
2.98916*01
2.47756*01
3.75096.00
1.31606*00
1.1338E.OO

• 8.4869E-01
1.65516*00

1.6808E-08
2.3603E-01
1.4270E-C8

.6.31686-01
1.68876-09
*.2267E-09
1.32306-01
7.5251E-21
t.605*E-7*

PI = 2.
XH2 • .

P
' T

RHO. ',
•H
•A . •'
S
L
GAME
U :

SPECIES

6-
h <
H* • '
H2 ' •
M- .
H2»
HE.
HE* .
HE**

. PI - 2.
XH2 * .

. P
t
RHO
H
A .
S .
I
GAME
U

r at r ipeA r t V 1 1: i

E-.
H
H*
H2
H-

H2*
HE
HE*
HE**

006*0* N/SO-Mi
85

MOVING SHOCK
8.0557E*01
1.101*E*01
7.0l6BE*00
l.*893E*01
3.10906*00
1.28*06*00
1.0*236*00
a.*18VE-01
6.92276*00, .

*.6U88E-11
d.!253E-02
*.0179E-11
7.7*a*E-Jl
1.0219E-12
7.7309E-12
l.*391E-01
4.2093E-27
0.

30E*0* N/SU-M,
85 . ..

MOVING SHOCK
9.86566*01
1.1953E*01
7.68826*00
1.78696*01
3.27496*00
1.31996*00
1.07366*00
8.35796-01
7.72516*00

3.95666-10
1.37126-01
3.**75E-10
7.23176-01
1.18396-11
6.27516-11
1.39726-01
4.56636-25
9.46456-89

US1 - 1.006*0*
XHE = .15

M/SEC

••

STANDING SHOCK REFLECTED SHOCK
*. 32086*02
1.4*696*01
2.633*6*01
2.45B6E4Q1
3.72856*00
1.32236*00
1.13406*00
8.*727E-01

. 1.839*E*Op .

MOLE FRACTIONS —

1.4709E-08
2.3632E-01

: 1.2554E-08
6.31406-01
T.3527E-09
3.5081Er09 :
1.32286-01
5.0261E-21
2.25186-75

US1 - 1.106*0*
XHE • .15

6.78*56*02
1.60876*01
3.5135E*01.
3.051*6*01
4.06706*00

. 1.36*66*00
1.20036*00
8.56616-01

. '.i.723lE»00

._ •'

9.78*6E-08
3.3380E-01
8.5*89E-08
5.4123E-01
1.25096-08

' 2.48666-08
-1.2496E-01
4.3375E-19
3.21576-68

M/S6C

STANDING SI-OCK REFLECTED SHOCK
5. 89866.02
1.58566*01
3.1060E.01
3.0057E*01
4.02876.00
1.36876.00
1.19776*00
8.54666-01
1.9157E*00

MOLE FRACT IONS ~*~

8.07**E-08
3.3010E-01
7. 06866-08
5.**66E-01
9.445*6-09
1.95C1E-08
1.2524E-01
2.*75*E-19
3.5673E-69

9.058*6*02
1.76126*01
*. 02556*01
3.69806*01
4.42046*00
1.41556*00
1.2777E»00
8.68336-01
1.82146.00

*.3972E-07
4.34676-01
3.9500E-07
4.47936-01
6.66376-08
1.11366-07
1.17*06-01
l.*250E-17
1.8735E-62

145



TABLE!. -Continued

• 2 0 V N / m

PI = 2
XH2 -

P

T
RHU
H
A

S
I
GAME
U

SPEC 1 E S

6-
H
H*

H2
H-
H2»
HE
HE*
HE**

PI = 2
XH2 =

M
t
RHO
H
A
S
I
GAKE
U

SPcC 1 6 S

E-
H

H*
H2
H-

H2*
HE
HE*
HE*»

.006*04 N/SO-M

.85

MOVING SHOCK
1.18596*02
1.2804E*01
8.3321E*00
2.1127E*Ol
3.44706*00
1.35736*00
1.11156*00
8.3487E-01

. 8.52656*00

2.0556E-09
2.0069E-01
1.8176E-09
6.64376-01
7.7706F-11
3.15796-10
1.3495E-01
1.9516E-23
1.38446-84

.aot*04 N/SO-M

.85

MO VIM, SHOCK
1.4023E»02
1.3603E*01
8.9229E*JO
2.4665F*01
3.6265E*OJ
1.3961t*00
1.155JE»00
U. 3686 6- 01
9.31936*00

7.7983E-09
2.68896-01
6.9B28E-09
6.01286-01
3.51036-10
1.1605E-39
1.29836-01
). 51086-22
4.2674E-79

t US1 = 1.206*04 M/SEC
XHE = .15

STANDING SHOCK
7.7802E«02
1.72626*01
3.5490E»01
3.6072E»01
4.3553E«QO
1.41686*00
1.270C6»00
8.6524E-01
2.0065E*00

~~ MOLE FRACT ION S

3.3792E-07
4.252IE-OI
3.0328E-07
4.56686-01
4.67SCE-08
8.14296-08
1.18HE-01
6.8302E-18
3. 9246E-64

R6HCCTEO SHOCK
1.17771*03
1.92496*01
4.48406*01
4.41676*01
4.81816*00
1.46836*00
1.36456*00
8.83866-01
1.94516*00

1.6782E-06
5.34226-01
1.5475E-06
3.55846-01
2.8284E-07
4.13606-07
1.0993E-01
3.2870E-16
1.0093E-57

. US1 = 1.306*04 M/SEC
XHE « .15

STANDING SHOCK
9.9284E*02
l.B721E*01
3.9302E»Ol
4.2590E*01
4.7116E«00
1.4659E*00
1.3494E»30
8.787tE-Ol
2.1171E«00

~ MO LE F R A C T 1 CN S

1.1843E-06
5. 17836-01
1.08836-06
3.7100E-01
1.8246E-07
2.7848E-07
1.1116E-01
1.2923E-16
1.16C6E-59

REFLECTED SHOCK
1.49206*03
2.1075E*01
4.8S30E»01
5.20916*01
5.27266*00
1.52236*00
1.46886*00
9.0426E-01
2.0994F.OO

S. 84976-06
6.28986-01

• 5.5232E-06
2.68186-01
1.0287E-06
1.35516-06
1.0283E-01
6.303SE-15
1.0740E-52

PI « 2.
XH2 « .

F
T
ft HI)
H
A ... .
S
2
GAME
U

c per tee5r tL 1 1 3

E-
H

H*
H2
H-
H2»
H6
HE*
HE**

PI • 2.
XH2 • .

,OOE»0* N/SO-Mi
,85

MOVING SHOCK
1.6359E»02
1.43766*01
9.44816*00
2.8*836*01
3.8152E»00
1.43646*00
1.20446*0;)
8. 40686-01
1.01066*01

2.4517E-08
3.3944E-01
2.223JE-08
5.36026-01
1.2622E-09
3.5446E-09
1.24546-G1
4.8355E-21
1.2228E-75

OOE»O* N/SQ-H,
85

-. US1 * 1.40E»04 M/SEC
XHE • .IS

STANDING SHOCK
1.2300E«03
2.0287E«01

. . 4.2275E«Ot
*. 9597E»01

. 5. 1052E*00
1.5157E*00
l.*3*2E»00
8.9S77E-01
2.2602E»00

HOLE FRACT IONS

3.7252E-06
6.0553E-01
3.4960E-06
2.8988E-OI

. 6.0312E-07
8.303SE-07
1.0456E-01
1.9484E-15
2.**3JE-5*

REFLECTED SHOCK
1.8491E*03
J.3241E»01
5.1062E»01
4.08006*01
5.8105€»00
1.5770E*00
1.55826*00
•J.3230E-01
2.29436*00

2.0084E-05
' 7.1638E-01

1.9352E-05
1.8731E-01
3.43196-04
4.16326-06
9.6267E-02
1.1953E-13
1.1088E-47

US1 • 1.50E«04 M/SEC
XHE - .15

MO VI NO SHOCK STANDING SHOCK
P
T
KHO
H
A
S . '
i
GA1E .
U

SPECIES

E-
h
H»
h2
H-
M2»
HE '
HE* '
HI**

1.886'E»02
1.5141E»01
9.9027E*00
3.25626*01
4.3147E*00
l.*779E»00
1.258*E*00
8.*595E-Ol
1.0887E*01

6.6905E-08
4.1066E-01
6.1387E-08
<.. 70146-01
J.8129E-09
9.3309E-09
1.1920E-01
4.5092E-30
1.6404E-71

1.48575*03
2.2038E»01
4.4280E*01
5. 7083E.01

. 5.548<JE*00
1.56566*00
l.5224E*00
9.1770E-01
2.43646*00

MOLE FRACTIONS

l.HOtE-05
6.86286-01
1.062TE-05
2.15166-01
1.78586-06
2.2647E-06
9.85266-02
2.59546-14
4.0477E-50

REFLECTED SHOCK
2.2509E.03
2.60426*01
5.21506*01
7.04546*01
6.4820E*00
1.63216*00
1.6573E»00
9.7347E-01
2.54926*00

. 7.397*E-05
7.9302E-01
7.2409E-05
1.16316-01
1.1205E-05
1.2769E-05
•i. 05066-02
2.70546-12
9.3515E-43



TABLE I. -Continued

p ?20kN/m2

PI = 2
XH2 =

P :
"T, • •

PHO
H
A .
s •
I
GAME
u

SPEC I E S

E-
H-
H*- <•

H2
H-

rt*
HE
HE*
HE**

PI = 2
XH2 =

P
T
»HO
rf
A
5
t
CAME .
\1

$PEC IFS

E'
H
h*
H2
H'
H2»
Hf
ne*
Hf*»

.OOE*04 N/SJ-M,

.65 : • • - • •• '

MOVING SHOCK
2.15335*02
1.5914E*01 ' -
1.02766*01
1.6958E*01
4.22676*00
1.52056*00 ;

1.3168E*00
8.5255E-01

• 1.16565*01

1.67176-07
».81l6FrOl
1.5520E-07
•«.04'»3E-01 '
1.02426-08
2.2218E-08
1.13916-01
3.7639E-19
1.6292E-68

.006*04 N/SQ-M,
.85 •

MOVING SHOCK
2.4374E*02
1.671*E*01
1.0573E*01
4.1616E*01
4.4»<i2E*00
l.5640E»00
1.3793E*00
8.6063E-01
l.2425E»01

3.9115E-07 .
5.4995E-01
3.6719E-07
3.-.130E-01
2.51*2E-08
4.9101E-08
1.0875E-01
2.6070E-18
1.6133E-65

US1 = I.60E*04
XHE » .15

H/SEC PI =. 2,
XH2 =

STANDING SHOCK REFLECTED SHOCK
1.7*87E»03

-• 2.4083E*01
••«.5101E»01
" 6.*981E«C1

6.0596E*00
1 1.6l<h8E*00

1.6100E*00
9.4702E-01 '•
2.6635E»03 •

HOLE FRACTIONS --

3.283EE-05
7.5764E-01
3.1909E-05 '•• '

. U49UE-01
' *.91*5E-06 '

5.8<.10t-0fc
9.3169E-02 '

. 3.*16«E-13 •
5.368«E-*6

US1 - 1.70E*04
XHE = .15 •

2.t989E*03
3.0073E*01
5.1430E*01
8.1283E*01
7.359TE*00
l.6865E»00
1.7*50E»00
1.0322E*OC
2.9091E*00

3.2312E-04
8.5286E-01
3.1929E-0«
6.0459E-02
3.7923E-05
*.\T>9E-05
8.5960E-02
9.38916-11
4.9754E-37

H/SEC

P
T
RHO,'
H'" . - j -

..« *'
§

t
GAME
U . .

SPEC IE S

t- .-
H ':
H*
H2 ,
H- .

H2»'

HE "•
HE*'

HE**

PI . 2
XH2 '•

STANDING SHOCK REFLECTED SHOCK
2.0173E*03
2.'6653E»Ol
4.4743E»Ol
7.3328E*01
6.6T36E*00
1.6626E*00

' l.69l«E»00
9.87BOE-01
2.9412E»00 "

HOLE FRACT IONS ~™

1.0273E-0*
8.1739E-01
l.OO«9E-0*
9.37G8E-02
1.3220E-05
1.<.96<.E-05
8.8672E-02
5.2373E-12
1.4200E-*!

•3.2022E»03.
: 3.6052E*01

*.9225E»01
9.3567E*01
8.35656*00
1.73876*00
l.8044E*00
1.0735E»00
3.39466*00

1.6164E-03
8.8664E-01
1.60106-03
2.67*66-02
1. 26666-04
1.42136-0'.
8.31306-02
4.5703E-09
8.2016E-31

P
T
RHO
h
A

S
i
GAME
U

SPEC IES

E-
H
H*
H2
H-

H2» .
HE '
HE*
HE**

.105 »04 N/SU-M,

.85

MOVING SHOCK
2.7369E»02
1.75626*01
1.0783E»01
4.65516*01
4.7006E»00
1.6081E*00
l.4452E*OU
8.7058E-01
1.3182E*31

8.8544E-07
6.16C9E-01

' J.4335E-07
. 2.80126-01

5.8130£-08
1. 03226-07
1.0379E-01
1.7671E-17

, 2.65106-62 .

.006*04 N/SU-MI

.45

MOVING SHUCK
3.0517E*02
1.84906*01
1.09036*01
5,17626*01
4.97186*00
1.65256*00
1.5138E*00
8.83156-01
1.3933E*01

1.9790E-06
6.7880E-01
1.89796-06
2.22116-01
1.29166-07
2.1022E-07
9.9090E-02
1.1654E-16
3.6154E-59

US1 = 1.806*04
XHE = .15

M/SEC

STANDING SKOCK REFLECTED SHOCK
2.2744E«03
3.00186*01
4.30S5E»01
8.2003E*01
7.402SE»00
1.70796*00
1.75816*00
1.03846*00
3.2955E«00

MOLE FRACTIONS — •

3.4706E-04
8.6134E-01
3.4347E-04
5.2576E-02
3.4887E-05
3.»'tt<iE-05
8.5319E-02 •
9.6682E-11
4.72206-37

USl - 1.90E*04
XHE = .15

3.7309E«03
4.3052E»01
4.71826*01
1.0675E»02
9.0675E»00
1.7848E*00
1.63<>TE»00
1.03986*00
3.90216*00

6.1431E-03
8.92*2£-01
6.0755E-03
1.2993E-02
3.17*7E-04
3.8401E-04
8.1668E-02
1.1515E-07
9.5806E-26

M/SEC

STANDING SbOCK REFLECTED SHOCK
2.5088E«03
3.4344E«01
4.0525E«Ol
9.0949E«Q1
8.1549E«00

. 1.7497E*00
U8026E«00
1.0742E»00
3.73846*00

MOLE FRACTIONS —

1.1948E-03
8.8682E-01
1.185ZE-03
2.7405E-02
8.6224E-05
9.5799E-05
8.3214E-02
1. 88386-09
2.8415E-32

4.24366*03
4.92866*01
4.6260E*01
1.1997E*02
9.499«E»00
1.824»6*00
1.8611E*00
9.83826-01
4.284«E*00

1.4673E-02
8.8100E-01
1.44886-02
7.9454E-03
5.55946-04
7. 39*0 E- 04
8.0595E-02
9.59456-07
1.9948L—22



TABLE I. -Continued^

PI = 2.
XH2 = .

P
T
RHO
H

A
S
I
GAME
U

SPcC Its

E-
h
H*

HZ
'H-
H2*
HE
HE*
HE** •

PI = 2.
XH2 = .

P
T
RHO

H
A

S
/
GAME '
U

SPEC I E S

E-
H
H*
H2
h-
h2*
HE

1 HE»
HE**

COE*04 N/Sil-N
85

MOVING SHOCK
3.3B096t02
t.9542E*Ol
1.09236*01
5.7248E*01
5.2774E*00
1.6970E*JO
l.5B38E»00
8.9980E-01
l.4666E»01

4.4956E-06
7.3723E-01
4.3544E-06
1.6D05E-01
2. 82446-07
4. 23616-07
9.4706E-02
b.10776-16
5.0066E-56

306*04 N/SU-M
85

MOVING SHOCK
3. 7231E»02
2.0799E»Ol
1.0827E*01
6.3004EV01
5.63*7E»00
1.7*11E»00
l.6533E»UO
9.2329E-01
1. 5386E*01

l.07*9E-05
7.9030E-01
1.050ciE-05
1.1896E-31
6.2392E-07
S.6520E-C7
V.0725E-02
i.432*E-l5
*.3a72E-53

, US1 = 2.COE»04 H/SEC
XHE " .15

STANDING SHOCK
2.7186E»03
3. 92386.01
3.7886E«-C1
1.0017E*02
8.7393E*00
1.7876E.OO
1.8288E»00
1.0643E100
4.2278E*On

MOLE FRACT IONS

3.5*07E-03
8.9562E-01
3.5120E-03
l.*9l«E-02
1.8030E-04
2.0SS8E-0*
8.2020E-02
2.5500E-08
3.46«3E-28

REFLECTED SHOCK
4.72526*03
5.44996*01

. 4.59686*01
1.33236*02
9.63976*00
1.86036*00
1.88616*00
9.41896-01
4.57086*00

2. 59155- 02
8.61456-01
2.55616-02
5.6304E-03
7.8191E-04
1.1315E-03
7.95246-02
3.91566-06
3.15226-20

i US1 * 2.10E»C* H/SEC
XHE = .15

STANDING SHOCK
2.9162E.03
A.<.197E«Ol
3.57016*01
1.0980E*02
9.1«12E*OC
1.8232E*03
1.8482E*00
1.023CE*00
"..658<.E»00

~ MO Lc FRflCTI ON S

3.40C7E-03
8.'J241E-01
8.3270E-03
9.0042E-03
3.12UE-04
3.8563E-0*
8.1U1E-02
2.0260E-07
5. 97116-25 .

REFLECTED SHOCK
5.15446*03
5.88856*01
4.5769E»01
1.46526*02
1.01446*01
1.8944E»00
1.91256*00
9.13826-01
4.77936*00

• 3.84896-02
8.38356-01
3.7939F-02
4.31146-03
9.68906-04
1.50B4E-03
7.8422E-02
1.06 066-05
1.1309E-18

. PI • 2
XH2 '• •

• • ; • ;
P '. - ,
T
RHO •
H • '.

•. A • .
•s
I '
GAME
U

SPECIES

t-
. H

H*
HZ

H-

H2»
HE
H6»'
HE** '

PI - 2
XH2 «

P
.T . .
•RHO
H '. - '
A ' ' •

. S .
I '
GAME :

U

c per feedrcl< iC 9

E- • ~
H
H*

H2 '.'•'.
H- . .

H2»
,H6
H6*
HE»»

.006*04 N/SQ-Hi

.85 .

MOVING SHOCK
4.07596*02 .
2.23976*01 .
1.0!88E*01 •
6.9023E»Ol . ,
6.07466*00 ,
1.78426*00 '
1.71876*00
9.S863E-01
1.60826*01

. 2.84636-05
8. 362 56-01
2. 80536-05
7.6416E-U2.
1.43956-06
1.8494E-06
8.7275E-02
6.7200E-14

•4.16196-49

.006*04 N/SO-M,

.65

MOVING SHOCK
• 4.43476*02

2.45656*01
•1.0177E*01
7.52916*01.
6.63d66*00
1.82546*00
1.77396*00
1.01136*00
1.6740E*01 '

. 8.79426'-05
4.7230E-01
4.72426-05

- 4.2958E-02
• 3.5722E-06

4.27256-06 •
i. 455 76-02
1.03926-12
1.2791E-44

US 1 • 2.206*04 H/SEC
XH6 * .15

STANDING ShOCK
3.09536*03
4.87616*01

.'• 3.39936*01
- 1.19876*02

9.4451E«00- •
1.85736*00'
1.86746*00
9.79726-01
.4.99436*00

MOLE FRACTIONS

1.59756-02
•8.80756-01
1.58276-02
6.0593E-03
4.56456-04

.6.04016-04
8. 03256-02

. 9.5163E-07
1. 52656-22

REFLECTED SHOCK
5.4957E*03
6.. 26096*01
4.5255E*01
1.5965E*02
l.0425E»01
1.9274E«00
1.9396E»00
8.948BE-01
4.90786*00

5.14766-02
8.14096-01
S.0726E-02
3.43536-03

. 1.10696-03
1.8344E-03
7.7312E-02
2.2329E-05
I.6293E-17

US1 • 2.306*04 M/S6C
XHF - .15

STANDING ShOCK
•3.23076*03

. .27776*01-
.24116*01
.30286*02

• .711*6*00
• .89106*00

.88876*00

.46136-01
5.24716*00

HOLE FRACT IONS

2.57256-02
8.63566-01
2.54806-02

• 4.39436-.03
5. 87836-04 ,

'8.30076-04
.. 7.9416E-02

3.00836-06
9.33256-21

REFLECTED SHOCK
• 5.71946*03

6.58696*01
4.4122E*01
1.72816*02

. 1.06906*01
' 1.96106*00

1.96796*00
8.81516-01
5.01446*00

6.4785E-02
7.89086-01
6. 38476-02
2.7T25E-03
1.1960E-03
2.0936E-03
7.6182E-02
4.04346-05
1.34996-16
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TABLE I. -Continued

p. • 20 kN/ m

PI = 2
XH2 =

•'. jr.' .'_*''
', 'RHO v „ "

V ': ̂  ,
A ' , ' '

' *$ '• "

V ' '
" GAME"

u

S P E C, I E- S

h '
H* '• ' '"'

:• ^2 -^ • • • - ;
.' VjL^' - •• ̂

K2*° ~ *' *
HE , '-\ ''I
HE* •"' '
HE**

PI = 2
xh.2 *

:;'".-'.:-""
• p • • • .

i T '-
• RHO • '
1 H-.. J .•

""A ':' •
• • > s - - \ '' '
. - > £ ! . . ^ -

'• GAME •
U

S P E C I E S

• E- '
' H ' '' '

H*

H2
. H-

H2* -
HE'

' hF*- '
HE**

.006*04" N/SU-M

•85

MOVING SHO'ck.
4. 7989E*02 . ,
2.7560f.»01 I',
9.60B4F*0"6 'r

8.1802E»01..'.
7.3121F.1*0"0.r<;
1 • 3639E *00-'. -".
1.8122 6*00 ' .
1 . J7 05E* 00 ""
1.73o3E*01

• . '< T ;.*. .'

3.l5V4t'-04
d. 954'3E^-Oi '
3.14'69e-04_*;
2.1 1'4i7t^02 T
4 . 4 J2.4E.-^G6 ''
1 .0^4"46i-05~',
d. 277 1E~-02 ^
2 .3419E-1 f "
i.ooiae-39

- ." t

.85

MOVING'SHo'CK'1

5.16405*02
- 3.1307E»01- -.'
L 8. 9S66F *00 v'

8. 8537F*01" '
7.9263 E*00'
1.89886*00 "'

' l.8334E*OC. ;

1.0945E*00 ' '

.l:TE:>,..
1.1248E-03 '

1.12231-03
1.0145E-02
2 • 3349E-05 '
2 .5885>i-05
8.1815E-02'
5.1709E-10
a.3t)06E-?5

, * US1 = 2.40E*
XHE = .15

'STANDING .SHOCK '
,. T 3.3218E»03' ' ,
V, 5.6258E«Ol
° *. 3.0380E»oi '
, " 1.4107E«02
i , 9.9600E»00
.. . 1.9243E»00 ' '

l.9121E»00 :
9.2219E-01'
5.3973E»00

- .MOLE F R A C T IONS

3.6870EV02'
8.43'c'eE-Ol '
3.65;18E'-.0'2''
3 • 3489ErC3
6.9343E-04 .
1.0378E-03 ,'

" 7 .844CE-02
7.2134E-06
2.0980E-19

,K US1 = 2.50E*
XHF = .15

'STANDING 'S.HOCK
' 3.3769E»03.

5. 9336E*01
2.9374E*Ol

' 1.5201E*02 '
' 1.0200E«bl

'' ' 1.9576E*'00'
7 ;' 1.9375fc*00 "
'''••"• 9.0504E-01"

, ..r89"00.
- MULE F R ^ C T I QNS

4.8983E-02
8.2046E-01
4.8523E-02 •
2.6278E-03
7.72C1E-04 '
1.2171E-03
7.74C7E-02
1.4467E-05
2.4727E-18

04 M/SEC

REFLECTED SHOCK
.' . 5.8119E*03

6.t!730E»01
, 4 . 2340E *0 1

1.8585E*02
1.0941E*01
1.9951E*00
1.9972E*00
8.7201E-01
5.0868E>00

7.8216E'-C2
. 7.6381E-01

7.7U5E-02
'•'. 2.2452E-03

1.2385E-03
2.2738E-03
7.5040E-02
6.5814F-05
7.5257E-lb

04'M' /SEC

•REFLECTED SHOCK
' •'; 5.8209E*03
' , 7.12B4E*01

4.0282E*01
J ' 1.9876E*02
. ' " 1.118 IE *0 1

; 2.02916*00
. ' 2.0272F*00

8.6518E-01
5.1475E*00

S.1604F.-02
7.3858E-01
9.0364E-02
1.8262E-03
1.2465E-03
2.3872E-03
7.38S6E'-02
9.9309E-0"
3.1762E-15

PI = 2.
XH2 = .

p . . . . ..

t - •' i
•• RHO f
• H-.-i. i,.
' A ' ,;

S V

L : < '

GAMt
U

SPECIE'S

E- ,-.-• .
H '
H*',' ' • •
«2. -.. . .
H-.1 . ':•
P2f<
Ht;...,
HE*
HE»»

PI = 2.
XH2 =

p i
. T

RhO
H ,
A" <
S -

,. *• •
GAME
U

S.PEC IE S

. E -''.''.
h .
H*

H2 ' _
H- ..
H2»:
HE
HE*'

HE»»

306*04 N/SQ-M,
85

MOVING SHOCK
5. 5440E*02'
3.53<.<.E*01
8.497LE*00 .
9.5538E*01
8.356JE*00
1.9303E*00
l.8460E*00
1.0702E»JO
t.8521E*01

_

3.2979E-C3
3.0666E-01
3.291dEr03 .
5.3951E-03
4.8801E-05
5.<.<65Er05
3.1256E-02
7.C904E-09
1.0537E-30

OOE»04 N/SJ-M,
85

MOVING SHOCK
5.9455E»02.
3.9217E*01
8.16J9E*00
l.0283F*02
8.6468E*00 •
l.95ME*00
1.8577E*00
1.0263E»00
1.9129E»01

7.53B2E-03 "
9.0070E-01
7.5241E-03
1.3071E-03
i.4565E-C5
9.B608E-05
J.0746E-02
5.3184E-08'
1.5125E-27

US1 = 2.60E*
XHE » .15

STANDING SHOCK
3.4622E»03 .
6.2219E«01
2.8324E»01
1.635CE«02
1.0443E«01

.: 1.9898E*00
. 1.9646E*00

8.9222E-01
5.5«19E«00

HOLE FRACT IONS

6.1858E-02
7.9617E-01
6.1284E-02
2.1194E-03
8.3583F.-04
1.3835E-03
7.6324E-02
2.6068E-05
2.0053E-17

US1 = 2.70E*
XHF • .15

STANDING SHOCK
3. 5997E*03
6.5003E*01
2.7781E«01
1.7562E*02
1.0692E*01
2.0208E«00
1.9933E*00
8.8234E-01
5.607CE*00

MOLE FRACTIONS

7.52C3E-02.
7.7086E-01
7.45C5E-02
1.75C9E-03
8.9050E-0*
1.5445E-03
7.52C7E-02
4.36C9E-05
1.2595E-16

04 M/SEC

REFLECTED SHOCK
5.8702E»03
7.377«E*01
3.8661E*01
2.12156*02
1.1426E*01
2.06236*00
2.0582E*00
8.5983E-01
5.2059E»00

1.0512E-01
7.1305E-01
1.0374E-01
1.4997E-03
1.2424E-03
2.4769E-03
7.27366-02
1.4424E-04
1.1TME-14

04 M/SEC

. REFLECTED SHOCK
6.0172E»03
7.6326E»01
3.7717E«01
2.2634E*02
1.1682E*01
2.0944E*00
2.09026*00
8.5537E-01
5.2707E»00

1.1872E-01
6.8729E-01
1.1718E-01
1.2455E-03
1.2356F-C3
2.5642F.-03
7.1559E-02
2.0505E-04
4.0778E-14
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TABLE I. -Continued

•PI.'- 2
XH2 "-•

p
t' -
RHO
H " .' ;

A '
S
t
GAME
U

SPEC IES

E-
H
H* '
H2
H-

H2» '•
HE ' '
HE*
HE** ; '

PI » 2,
XH2 * .

,OOE»04 N/SO-M,
.85.

MOVING SHOCK
6. 372JE*02
4. 2733E »oi ' '
7.967flE»aO '
1.1043t*02
8.87976O3
l.''862fc»00
1-87165*00
9.858TE-0!
l.»771E*OI

1-39835-02
B.B936S-01
l-3955E-r2
2.2al6E-03
1.25Y4E-34
1-5346E-04'"'
8.0USE-02"
2-4192E-07
J-»"*.-*?j..

,JOE*34 N/SO-M,
.85

' US I • 2.80E*04 M/SEC
XHE » .15

STANDING SHOCK
3.7983E«03
6.7772E»01
2.7697E»Ol
1. 8849E *02
1.0950E»Ol
2.05016*00
2.02356*00
8.74396-01
5.6747E«00

HOLE FRACTIONS

8.8927E-02
7. 44 74ETC1

' 8.BOS1E— 02
1.4718E-03.
S.3859E-04

•"•-'1.7051E-03 . •
"-7.4059E-02

' -6.9425E-05
; 6.693SE-16

REFLECTED SHOCK
6.26946*03

. 7.8993E*01
3.73816*01
2.4149E*02

. 1.1951E*01
2.1257F*CC

' 2.1232E»00
8.5154E-01

- . 5.3447E»00

1.3235c-01
6.&144E-01
1.30646-01
1.0427E-03
1.2271E-03

: 2.6519E-03
7.0362E-02

, 2.8743E-04
1.3598E-13

US1 > 2.906*04 M/SEC
XHE » -IS

HCVINo SHOCK STANDING SHOCK
p
T
RH:} • '
H
A

S
I
CAME
U '-

SPEC IES

H

H*

H2

h-

h2*
HE
HE*
HE *»

6.82}5E»02
4. 5B 77E*01'
7. 87S9g ̂ 00
1. 1835£*02
9.097£C»oO -
2.01l9E»00'
l-» a8aSE*00 '
9.5530E-01

44?»01

2.2308E-02
<*-7391E-Ol
2-2261E-02. •
1-710U-03
1 •bd83E-04

• 2.152JP-34
'•94?8C-02
7.7j(OE-07
2.2VJ1E-23

4.0506E«03
7.0519E*01

- 2i7957E»Cl
2.C211E«02
1.1214E.01
2.0796E*00 '

' 2.0546E«00
- ' • B.67S3E-01

5.75C7F.»00

HOL E FR ACT I CNS

• I. 02486^01
7.1852E-01

- 1.0170E-01
1.2542E-03
9.8017E-04
1.8613^-03
7.29C2E-02
1.0'aCE-O*
3.0653E-15

REFLECTED SHOCK
6.61196*03
8.1775E»01
3.748TE»01
2.5756E*C2

• 1.22326*01
2.1563E.OO
2.1569E»00
B. 482TE-01
5.4229E*00

1.4590E-01
6.3575E-01
1.4398E-01
8.76186-04
1.21446-03

.2.7332E-OS
6.9146E-02
3.9776E-04
4.36T5E-13

PI = 2
XH2 "

P •
T
RHO

. H .
A
S
2 .
GAME
U .. '

SPECIES

E-
H
H»
H2
H-

H2*
HE.
HE*
HE**

PI - 2,
XH2 • ,

.OOE»04 N/SU-M,

.85 . -. .

MOVING SHOCK
i.2953E*02
4.87376*01
7.8438E»00 -
1.26566*02
9.3157E«-00
2.0373E»00 .
1.9C836»00
9.3307E-01
2.11316*01

^

3.2203E-02
S.5S22E-01
3.2131E-02
U3494E-03.
2. 10911-04
2.8097E-0-.
7.8600E-02
1.93846-06 ,

' 6.4051E-22 .

.OOE.04 N/Sa-M,

.85 , . •

US1 > 3.00E*
XHE -, .15,.

STANDING SHOCK
4.33936*03
.7.3253E»01

- 2.83916*01 .
. 2.16326*02

1.14826*01 ,
: 2.10826*00

2.08656*00,
8.62626-01 ,
5.83356*00

HOLE FRACTIONS

1.16436-01
: 6.92316-01
, 1.1528E-01

1.074S6-03 •
• .l.0113E^03,

2.0062E-03
. 7.1735E-02,
.1.55776-0*.-
1.2441E-14

0* M/SEC

REFLECTED SHOCK
,..-. 7.0183E»03

• . 8.4660E»01
. .3.78286*01
. 2.7449E»02
•• • 1.25256*01

2.18676*00
. ; 2.1915E»00
. 8.45576-01

: 5.5196E*00

1.5935~E-bl
. 6.10286-01
. 1.5720E-01
. 7.350*E-0*

. , . 1.19*1E-03
-• 2.7973E-03:

. . 6.7904E-02
5.4377E-04

- 1.3497E-12.

US1 - 2.206*04 M/SEC
XHE • .^.15 .

MOVING SHUCK STANDING SHCCK
P
T j

' KHU
H
A
S
L. '
GAME
U

SPF C 1 E S

E-
H
H*

H2
h-

H2*
Ht
HE*
HE»»

8.3147E.02
5.)663E*01
7.9315E*00
1.4391E*02 '
9.7450E»OJ.
2.0B53f»OC - .
1.9535E*00
9.D5BBE-01
2.25<)2E*01

514327E-02
J.1306E-01
5.4193E-02
4.3819E-U4
2.8563E-C4
4.1223E-34
7.677BE-02 .
7.5123c-06
8.6344F-20

5.06236*03
7.88626*01
2.98176.01

. 2.47C8E*C2
, 1.20446*01 .

2.16475*00
2.1528E*00
8.54406-01

". 5.990?E»00

HOLE FRACT IONS

1.4373E-01
6.402SE-01
1.42206-01
7.9442E-04
1.0476E-03
2.264SE-03
6.9360E-02
J.1545F-04
1.62176-13

- ' '-

REFLECTED SHOCK
8.05036*03
9.08626*01
3.9158E.OI
3.1119E»02

. 1.31546*01
2.24706*00
2.26266*00
8.41576-01
5.7278E*00

1.85756-01
5.6043E-01
1.83026-01
5.10366-04
1.13306-03
2.8681E-03
6.53056-02
9.89326-04
1.1947E-U
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TABLET. -Continued

•a 'kN/m2 '

PI •• 2.
XH2 :«. i

> •' • :•* .

p1 :.: -
T . •• ' • .'•
RHU'. - •••
H •- ".'"
A'- - ,• ,
s •• f •
i • • ;-
GAME
U. •

S P E C I E S

C-J .' , •(

H '.- • ' - - ' ' '
H* :< ' i -
Hi' < "•-
H-' i • ' ' .
H2* - ' • > -

HE " '" ' ,
H6'* .' ' •
H? **•

PI » 2.
XH2 « '. .

P • • • ' -'
T i
RHO' :. ,-'
H" .- ',' : ' ,
A . • . •' -

s • '•- '..
z « -. - • "

. GA.M6'.- J'
U

SP6C I E S •

6- ' -
H
h» ' ' •
H2
H-

H2*
HE
HE*
HE**. .

'006*04 N/Sw-M,
85

MOVING SHOCK--1.
,V.4U7t*02-: ;

.'5."80J3E»01- :•:

.8.0925f»OC -":
-.l'.6244E*02
.1.017*6*01" ; '

' 2.1328E*OJ -•':
2.00516*00 -•'-•
8.90425-01 -' °
2.4062E*Ol

: r. 85876-02
7.66fc5!:-01 '
7.83756-02 -
6.97456-04 -

> 3.4626E-0*'_.
^ 5.3735E-C"*" v

• " '7.4789F-02 "•'"
, 2.0438E-C5 '"'

3.27406-18

006*04 N/Sli-M,
:85

, . - -. - -1 -", :.

MOVING SHOCK1"
• 1 . 05d&6*03 • '••

to, 19o4F*01---: ."
•8.2876E»00 •>-'•'

. 1.82126*02 .
- 1.0607E*01-

2.1800E*00"
>.0612E*00: . •'
8;8093E-01 ' '
2.5560E*01

1. 03636-01
7.1369E-01
1.03336-01-

- 5.3621E-04
3.9147E-04
6.49346-04 '
7.27296-02

• 4.5080E-05
5.8336t-l-7

" USl = 3.40E»04' M/SEC
• XHE '« .15

STANDING SHOCK
' • •5 i8937E»03- •

8i.*'55 56*01
•-' 3.1384E»01
• • • 2.80C8E»02'
•" ' -1 .2627E«Ol '
' • • •2 .2207E»00

•2. 22096*00'
! B.4900C-01'

6. 1961E«00

MOLE FR ACT ICNS

• -1.70C3E-01
5.90336-01
1.68C5E-01 •

' • - - ' - :5.8081E-0*
- ' • -1.03966-03 '
" '2.*365E-03
'""•' t ' t>. 69516-02
' -'5. 88246-04 :

1.57466-12

REFLECTED SHOCK
1 ' 9.2677E*01
. ' '9.7575E»01
" '-, 4.06616*01
-i3.5101E»02

i.383*E*Ol
'• ! 2.307iE»00

' ' -2 .3359E*CO
'• • 8.39596-01

5.?755E»00

; • 2.11196-01-
; 5.1271E-01

'•••' : • : 2.0768E-01
• 3.42456-04

-' - 1.04276-03
*' • 2.8228E-03

. 6.24896-02
' - 1.72526-03

9.35516-11

'. USl = 3.606*0* M/S6C
XHE " .15

• • ; . - , • . . • •'.--. .-
STANDING SKOCK

6.83106*03
- 9.0*716*01 '

' 3.29656*01
1j''3. 15336*02- "
' 1.3239E*01'
' - '2.2766E*00

'••;'• 2i29056*00
1 "•'•'a. 458 36-01

6.4194E*00

HOLE F R ACT I ONS

• l.9523E-01~ '
5.4268E-01
1.92t8E-01
4.14666-04
.9.94106-6*

• 2.50916-03 '
6.44526-02

- . 1.03656-03
, . "l. 25416-11

REFl'eCTED SHOCK
•- "' i. 065 56*0*

1.04946*02
. . 4;21116*01

• 3'. 93966*02
' l.*5766*01
' f '2* 36726 *00 '

'• 2.*uie*'oo
•' '• 8.39686-01

6.26176*00

- 2.35596-01
*;67396-Ol'
2.30996-01

' '2.19756-04
9i36986-0*

• 2.6610E-03
5.-93306-02

' •• 2.88206-03
6.6*016-10

PI = 2.
XH2 . .

. ::' ,.
P
T ; ' '
R H O ; . '

H." '(''-.
* '• 'J ' --. .. .

s. ' ;' ':
L " . ' ' .
GAMt ' '
U

, SPE C IE S

E- 1 " : "
H _•.;•;' •; •
H* -'' ' v

H2-, ' ; . , S

M~ /J ', '•
H2*. '.".... •••
HE ' '
HE* '-'". •
HE** ...

PI = 2.
XH2' - .

' "- V "
p • " ' , * :
T : . .
RHO" '. '.
H '
A ''" ";.;.
S . : .
I. '
GAME "
U

SPEC 16 S

E- !'
H 'I' .
H* ^
H2 '* .". -

HZ* 1 '.. ;
HE :

HE*. '
HE**

006*0* N/SU-M

8<

MOVING SHOCK
1.1831E»03
6.56946*01

"8.*921E»00
2.029*F.»02".
1.10*1E*01
2.22726*00
2.1207E»00.
8.7497F-01
2.7068E*01

' 1.2883ET.OI
6.70506-01

• 1.2U39E-01
4.1828Er04

4.2151E104'
- 7.4*106-0*.
,• 7.06456-02

8.7163E-0"5
6.45846-16 .

006*04 N/SO-M
85

MOVING SHOCK
'1.31486*03-
.6.9290E»01
8. »920E«00 '..-•.
2.2*90E*02

'"1. 1*796*01
2.27456*00 .
2.18306*06 .
8.71206-01
2.85796*01

1.53696-01
6.22866-01

' 1.53156-01'
3.27396-0*

-*. 37226-0*
'. a. 18836-04

,6.8558E-02
1.5436E-04
5.19076-15

,- USl * 3.806*0* M/SEC
' XHE '» .1!',

•STANUING SHOCK
, -7 .84836*03

9.668*6*01
3".437?E»C1
3.52626*02
1.3886E*01
2.3323E*00 -
2.3612E*CO .
8.4465E-01
6; 701 36*00

— • HOLE FR ACT (IQNS

" " 2.19256T01 ,-
4.97586-01

. '2.15966-01
., ,2.86616.T04,

,; '9.202*6-0*
. ,r:.2.*753E-03 .
"'- 6.17866-02

" 1.7*166-03
.8.60536-11

R6FLECT60, SHOCK.
'. 1.22026*04 .-
'. -1.13166*02

4.33366*01
'.*. 40186*02

' '1.5*036*01
2.42716*00

; • 2.*8B36*00
' 8.*2SBE-01

6.6031E»00

2.5905E-01
*.2**OE-01

. ' 2.52906-01
1.33736-0*
8.31836-0*

', '2.39926-03
• ; 5.57C66-02
' *. 57686-03

•*. 332*6-09

, USl • *. 006*0* N/SEC
XHE - .15

STANDING SHOCK
! >' •8i952*6»03.

. :i.'0339E«02 ,.
' 3.-5577E»bl ,

. . - 3.'920JE*02 '
/.. li*585E»01 '
, ,2.38826*00

8!*5*1E-01
6.98266*00

•2.4238E-01
*. 5*576-01
2.38056-01-

. 1.8987E-0*
8.30386-0*

' 2.3*29E-03
; 5.8817E-02

2.81686-03
5.35636-10

R6FCECTED SHOCK
. ,1.38966*0*
-, . :l. 22*06*02
'','... -\.42306t01
. , *. 89696*02

• 1.63*26*01 '
2.*8626«00

., .;- 2.5670f»0'0
'8^*9986-01
6.99776*00

' ' :2. 81*56-01
3.83906-01
2.73326-01
7.70976-05
».*236E-0*

- . 2.07166-03
• 5.16326-02

6.80276-03
2.57576-08
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-TABLE I. -Continued

PI = 2.
XH2 = . .

P. • •
T ..-
RHO .; •
H '• . .
* .-

.5 . - • ' . -
. i' . ,

GAME .
0.- • . -

SPECIES

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

PI =• 2.
*H2 = .

P •
•T . .','t
RHO ,~ '
H , .
A • . -. .• '

.s" .'. .'
I.: r
GAME ,
U

SPE C I f S

E- .•• ..
H - •
H* - '
H2- .; ,

Hr . / •.
h2 * .. ,'
HE .
HE* •
HE**.

OOE»04 N/SQ-Ht
85

MOVING SHOCK
1.4533E*03
.7.2823E»01
8.8787E»00'
2.4798E*02'

•1.1927E»01
2.3221E*00
2.2477E»00
8.6910E-01
3.0090Et01

• 1.7808E-01
5.7623E-01 '
1.7739E-01
Z.5526E-04
*.3977E-04-.-
S.7170E-0*
6.6476E-C2
2.57236-0*

, 3.3349E-1*--

006*04. N/SU-H,
85

MOVING SHOCK-
1.59B6E*03 ,
7.6350EO1;
9.0462E»00
2.7219E*02
1.2388E*01
2.3699E»00
2.3146E»00
,8.6839E-01
3.1596E»01

2.0I83E-01
5.3088E-01 '
2.0095E-31
1.971DE-0*

. 4.3J62E-04
5.0175E-04
6.4395E-02
4.1044E-04
1.8244E-13

US1 •=• *.20E«04 M^SEC
XHE » .15

STANDING SHOCK
1.0112E»04
1.1050E»02
3.6531E»01
4.3335E»02
1.5325E»01
2.4423E«00
2.50S3E»00

. 8.4841E-01
7.3219E*00

MULE FRACTIONS

2.638SE-01
4.1517E-01
2.5812E-01
1.2217E-0*
.7.4169E-04
2.1399E-03

. 5.5570E-02
4.3032E-03
2.9057E-09

REFLECTED SHOCK
1.57*3E»0*
1.3327E»02
4.4569E»01
5.4298E*02
1.7*75E»01

. 2.5458E»00
2.6504E«00

- .8.6459ErOl
7.4807E»00

___

3.0374E-01
3.4400E-01
2.9325E-01
4.0999E-05
6.7252E-04
1.6992E-03
4.7131E-02
9.4630E-03
1.4729E-07

USl - «.40E>04 M/SEC
XHE = .15

STANDING SHOCK
1.1318E»04
1.1829Et02
3.7106E«01
4. 765CE*02
1.6I47E*01
2.4961E»00
2. 57B5E*00
8.5485E-01
7.7102E»30

MOLE 'FRACTIONS'

2.8448E-01
3.7771E-01
2.77C1E-01
7.5069E-05
6.598IE-04
1.8812E-03
5.1922E-02
6.25C9E-03
1.4539E-08

REFLECTED SHOCK
1.7741E»04
I.4621E»02
4.4320E»01
6.00516*02

. 1.8847E»01
2.6041E»00
2.7379E+00.

• 8.8740E-01
8.07&8E»00

3.2565E-01
3.0486E-01
3.1273E-01
2.0106E-05
6.2530E-04
1.3251E-03
4.2564F-02
1.2221E-02
8.0228F-07

PI = 2.00E«04 N/SU-M,
XH2 = .85

Uil • *.60E*04^M/SEC
XHE • .15

.P. .•
T ' . . .

RHO '
H '
A ,
S
I
GAME
U

SPECIES

E-
H
H +
H2
H-
H2»

'HE '•
HE*
HE«*.

PI • 2.
XH2 » .

P
T
RHO
H
A
S
I '
GAME .
U

SPEC I E S

E-
H
H*

H2
H-

H2*
HE

HE*
HE**

MOVING SHOCK
1.7506E*03
7.9921E»01
9.1902E*00
2.9752E»02
1.28656*01
2.417SE*00
2.38346*00
8.68966-01
3.30956*01-

2.2485E-01
4.8703E-01
2.2372E-01
1.5024E-04
4.114VE-04
9.0887E-04
6.2301E-02
6.3466E-04
8.8785E-13

OOE»04 N/SQ-M,
85

MOVING SHOCK
l.9089E*03
8.3S82E*01
9.307SE*00
3.2396E*02
1.33646*01
2.46596*00
2.45386*00
8.7076E-01
3.4587E»01

2.4707E-01
4.4481E-01
2.4560E-01
1.12486-04
3.8431E-04
8.9383E-04
6.0171E-02
9.5890E-04
3.9658E-12

STANDING SHOCK
• I.253SE*04

1.2685E*02
• 3.7260E*01

5.2131E*02
1.7073E»01 •

• 2.5489E*00
2.6S27E*00 -
8.6622E-01
8. 1818E*00

MOLE FRACTIONS

3.0425E-01
3.4228E-01
2.94696-01
4.4192E-05

. 5.9142E-0*'"
1.5961E-03
4.79S6E-02
8.5491E-03

-. 6.6370E-08

REFLECTED SHOCK
1.99326*04
1.6213E*02
*.3428E*01
6.6400E*02
2.0511£»01
2.66196*00
2.8309E*00
9.1660E-01
8.8944E«00

:

3.4748E-01
2.6570E-01
3.3226E-01
8.9501E-06
5.9283E-0*
9.77*26-0*
3.8152E-02
l.*831E-02
4.3207E-06

USl ' 4.80E»04 M/SEC
XHE - .15

STANDING SHOCK-
1.3779E»0*.
1.3647E*02
3.699SE*01
5.6786E.02
U8142£*01
2.60056*00
2.7287E»00
8.8378E-01
8.68746*00

•MOLE FR ACT IONS

. 3. 2336E-01
3.0823E-01
3.1156E-01
2.4761E-05
5.3820E-0+
1.3070E-03
4.39*2E-02
1.1026E-02
2.8327E-07

REFLECTED SHOCK
2.22776*04
1.81476*02
4.19496*01
7.32686*02
2.24206*01
2.7186E»00
2.92656*00
9.4650E-01'
9.8572E»00

3.6854E-01
2.2773E-01
3.51226-01
3.70686-06
5. 62 36 E- 04
6.88946-04
3.4085E-02
1.T149E-02
2.2233E-05
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TABLE I. -Continued

• 20 kN/ m2

PI = 2.
XH2 =

, ; t , ,
p •' -' i' • i'-
T . V' "{-.
RHa.:.. .-;
H., !.. . ,,
A . v,-..
S : . . . - - ;
i-t 'f (
GAME •.,.".
U . =... y

S PtiC 16 S'

• h i . -. ; ' . • (

*~* '-• '-
H2 ; j ! ,
H- i . • ,

H2*" :
HE. - ' ,
HE»;- • ... .
H6+* • i

OOE*04, N/Su-M.
85 • ...

MOVING SHUCK*
/ 2.07356*0-. •'.'
. 8. 7 378 E* 01-".'. •
, 9.39596*00 - ".•
. 3. 5151c*02--i
. 1.3B86E*01 ! .

2.51396*00, •;•
2. 5256F*00 •

,. B.7376F-01' i.-r
, 3.60686*01:.-'

4.C436E-01'. .
2.6651E-OT
B.2471E-05,

1 3.5119E-J47 •
"' d.5833£-04i':.
• 5. 796 Be -02,

1.4233E-03 •'
. 1.663BE-11:--

USl = 5. C"E*04
• XHE = .15

M/SEC :

STANDING SHOCK REFLECTED SHOCK
' l'.4971E»04- •••• •

•-"• 1.4715E*C2'
• " • • 3.62676*01

' 6.15656*02 .
1^93496*01 "*

.-.' 2.64996*00 •••
"~-u 2. 80536*00 ' •'
•> • 9.069tE-01
. :'' 9.3363E*00: : : •'

• • MOLfe'. .f ft ACT IOM S' *"

-'•'. "3.41586-01 ' •-
./- - 3.75796-01 •'
•' 3.27UE-01 .

1.3330E-rC5 ••
'". '4 .96SC6-04 •;

> •:, '1.0370E-03 ..
. •V. ."4, .0039ET02-
' •-••'. 1.343CE-02
>.-• .!.10'i9E-06 • •

. 2.47656*04
2.0377E»02

.. 4.0273E*01
• 8.0673E»02

2.4431E*01
. 2.7723E»00
i 3.01786*00

9. 706 8E -01
' 1.0963E*01

3.8745E-01
1.9369E-01
3.68156-01

. 1.53206-06
' 5.2552E-04
..> 4.7937E-04
, ' 3.0455E-02
. 1.9149E-02

, 1.00586-04

PI * 2.
XH2 = .

P > . . ".
T.. i i
RHO ....
H-. . ' . .
A. • j, -. .
S : ( ' : - . .
i •'• . • :•
C.AME

.„,„...

SP6C IE S

t- • .
H .. • • .
H*
H2

kl-
H2*
HE

•HE*
WE**

10E»04 N/.SuTMtr »US1 « 5.20E*04:H/SEC •
85

MOVING SHOCK'-
2.2443E*03 4 '
5.13576*01 .
9. 453dE *00 "

. 3.8016f»OZ
.1.4437C»01 .

. i.56lBE»00 •,',
2.5S85fc*00
8.77936-01 ,

2.8892E-01
3.6582F-OT
2.8635E-OT
5.S033E-C5
3.14336-04 ,
8.C4V7E-04.
5.5643E-02
2.08216-03

. 6.6623S-11

•-JXHE « .15

ST.ANOING SHOCK
'•• ' • ' 1.6120E*04

. 1.5916E»02
-" - • 3.5137E*Ol.:.

6 i6474E*02-
,-, 2.0699E*01:-

1 :- 2 .6975E*00. .
•I". 2 .8825E»00<-<
•''.'. 9. 3386E-C1 .
•r: ,1.0073E*01 < ,

T '-MULE '.Ft* ACTIONS

s- . 3.590CE-01 •
:•.. J.4468E-01

'. • '••. '3.43C1E-01
<>.8817E-06
4.6262E-04
7.986SE.T04

• .. 3.6389E-02.
. 1.5645E-02

;4.0888E-06

.REFLECTED SHOCK
: 2.7345E»04
- 2.28246*02

3.86376*01
• , 8.85236*02

2.64226*01
. . ' 2.82246*00

3.100SE*00
- . 9.8641E-01

-. -•• 1.2144E»01

4.0373E-01
1.64B2E-01
3.8226E-01

• • 6.66836-07
4.80036-04
3. 38016-04

. 2.71346-02
2.08606-02
3.79456-04

PI = 2.
XH2 =. .

..,,. .:.

P '••
T >
XHQ- '
H ' • .' 1 '- '
A ' ; '
S •' :
I..: >,
GAME

'U '

S P E C' I E S '

E- ' • • ' • '
H 1 ."••
H* '
M2 '
H- • i .. '
H2» ' ' •
HE • : ' .
HE* i
HE**'

PI = 2.
XH2 = .

P ... • '
T
RHO
H .
A .
S •
£ .
GAME . • •
U •:

SPE.C I-F.'S

F- r
H -j • -
Ht. , • "

H2 '• '.
H- :

H2* >
HE -I . .
HE* ;

HE**;

306*04 N/SiJ-Mi
85

MOVING SHOCK
2.42C9E*03 ' -
9.55646*01 '•
9.46C46*00
4.09926*02'
l.501BF»01 '
2.6094E*00
2.67226*00
8.83256-01
3.8995E»01

3.04466-01 '
3.29376-01
3.0499E-01
4.1153E-05
2.7597E-04
7.37306-04
3.3131E-02 •
3.0036F-03
2.5740E-10

OOE*04 'N/SQ-M,
85

MOV.ING SHOCK
2.6031E*03
1.00056*02 •• •

..9.47506*00 -
4.40766*02
t.5635E*01'
2.6567E*00 •
2.74606*00 '
8. 89736-01.
4.0433F»01

3.2699E-01
2.9515E-01.
3.22306-01
2.7890E-05
2.3B186-04 •
6.5953E-04 •
5.03586-02
4.2655E-03
4.6426E-10

USl = 5-.40E*
•XHE = .15

STANDING SHOCK
• l.7193E*04

•U 7228E*02
" 3.3747E*01

7i 1484E»02
2.2124E»01
2.7424E*00
2.9573E»00

' • 9.6073E-C11

1.0927E*OT

. 3.7503E-01
2. 15976-01

.5724E-01
' ' .5138E-06

•• • .31166-04
.04S7E-04

• - .3122E-02
- .75876-02

.3745E-05

; USl « 5.60E*
XHE - .15

STANDING SKCCK-
1.8155E*04
l.B681E*02
3.2062f «01
7.6562E»02
2.3629E»01
2:7B69E*00
3i03l3E«00'-
9iB6006-01-
1.19176*01'

MO LE F R A C T I ON S

3.9015E-01
' 1.B8B7E-01'

3.7065E-01
1.7522E-06
3.9626E-04
4.4892E-04
3.0075E-02
1.9365E-02

. 4.3547E-05-

04 M/SEC

REFLECTED SHOCK
'2.9977E*04

- 2.54116*02
3.7149E»01

• 9.6763E»02
••• '2.83136*01

2.86956*00
. 3.17556*00

9.93416-01
•'••I. 33636*01

• • j! 4.1767E-01
: • * - • 1.4109E-01
' - 3.9333E-01

' 3.1398E-07
4.2993E-0*
2.449BE-04
2.3885E-02

. 2.2181E-02
•; 1.1703E-03

04 M/SEC

REFLECTED SHOCK
3.2556E»04
2.80146*02

• 3.5839E*01
l.0514E*03
3.00456*01
'2.91366*00
3.2427E»00

• 9.9373E-01
1.44B6E*01

4.2967E-01'
1.2225E-01
4.01266-01

' 1.63146-07
• 3.81306-04

1.84356-04
2.05456-02
2.28256-02
2.8878E-03
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TABLE I. -Continued

•20kN/rrf

PI = 2.006*04 N/SO-M,
XH2 = .85

US1 - 5.806*04 M/SEC
XHE = .15

P
T
RHO

'H ' •
' A

S
I
GAMt
U

SPCC IE S

fc-
h
^*
h2
H-
H2»
HE
Ht*
HE **

Pi « 2.
XH2 =

P
T
RHO .
H
A "•
S
I
G A M E
U

S P E C I E S

h*
H2
M-

h2*
HE
H E *
h = « »

M O V I N G SHOCK
2.79136*03
1.04866*02
9.44066*00
4.72706*02
1.62916*01
2.70356*00
2.8197E»CO
8.9756E-01
4.18636*01

2.63336-01
3.38186-01
1.8356E-05
2.02786-04

• J.763UE-04
4.7255E-J2
5.9421E-03
3.51006-09

C O E * C 4 N/SU-M
05

M O V I N G SHOCK
2.9B47E*0?
1.1006t-*U2

,9.37556*00
5.05716*02
1.69956*01
2.7495C*03
2.89265*00
9. J726E-01
4.32715*01

2.3399E-01
3 .t><*54t-01
1.1725E-05
1.7103t-04
4.9225E-14
4.3783E-J2
<).i)735fc-P3
1.23o8fc-OU

S T A N D I N G SHOCK
l.9071E*04
2.0194E«02
3.04836*01
8.17706*02
2.5089E*01
2.82776*00
3.09816*00
1.30616*00
1.2929E *01

— HOLE F R A C T IONS

4.0320E-01
1.65tlE-01
3.82C86-01
9.068CE-07
3.6l£76-04
3.3644E-04
2.73S5E-02
2.09COE-02
1.22C3E-04

«EF(.ECT60 SHOCK
3.5102E*04
3.05316*02
3.48076*01
1.13776*03
3.16246*01
2.9542E»00
3.30306*00
9.9166E-01
1.5565E*01

4.4006E-01
1.0777E-01
4.0627E-01
9.4323E-08
3.39746-04
1.44996-04
1.71536-02
2.25426-02
5.71796-03

t US1 = t .OOE«04 M / S E C
XHE = .15

S T A N D I N G SHOCK
1. 98'48E*04
2 . 1 7 7 5 E » 0 2
2.89196*01
8.70606*02
2.65086*01
2.866S6«00
3.159SE*00
1.0213E*00
1.39876*01

4.147SE-01
1.45196-01
3.91976-01
4.81936-07
3.2591E-04
2.53526-04
2.48«E-02
2.2266f-02
3.10266-04

R 6 F L 6 C T 6 0 SHOCK
3.7518E»04
3.2922E»02
3.39346*01
1.2243E»C3
3.31096*01
2.99166*00
3.3583E»OC
9.9150E-01
1.65226*01

4.49246-01
S. 64 50 6-02
4.09226-01
5.94906-08
3.04446-04
1.13186-04
1.38656-02
2.13876-02
9.413J6-03

PI = 2
XH2 =

P
I
RHO
H
A

S
z
CAME
U

epe f 1C e>r t L It i

E-
H
H*

H2
H-

H2*
HE •
HE*
hE*»

,OOE*C4 N/SO-M,
.85

MOVING SHUCK
3.1833E*03
1.1567E»O2
9.2855E*00
5.3980E*02
1.7756E»01
2.7944E*00
2.9637E*00
9.19676-01
4.4663E*01

3.70216-01
2.0730E-01
3.6532E-01
7.29056-06
1.43846-04
4.H68E-04
J. 999 16-02
1.06216-02
4. 19^56-08

US1 - 6.206*04 M/S6C ,
XHE - .IS

STANDING SHOCK
2.06286*04
2.33606*02
2.74646*01
9.24186*02
2. 78246*01
2.90366*00
3.21526*00
1.03086*00
1.51166*01

MOL E FH ACT IONS

4.24816-01
1.27946-01
4. 00116-01
2.69C9E-07
2.91056-04
1.9437E-04
2.2558E-02
2.33946-02
7.00446-04

REFLECTED SHOCK
3.9846E»04
3.5319E*02
3.3067E»01
1.3128E»03
3.4625E»01
3.02816*00
3.41176*00
9.9494E-01
1.7435E*01

4.57856-01
8. 67476-02
4.1107E-01
3.9046E-08
2. 71 736-04

'9.7779E-05
1.07226-02
1.9528E-02
1.37166-02

PI = 2.00E*04 N/SU-M, US1 • 6.406*04 H/SEC
XH2 = ,B5 . XHE » .15

MOVING SHOCK .STANDING SHOCK REFLECTED SHOCK
P .
t
RhO
H
A
S-
t
G A M E
U

SPEC 16 S

E- .
h
h*
H2
H-
H2»
HE
HE*
H E * *

3.38616*03
1.21906*02
9.15456*00.
5.74935*02
1.86106*01 .
2. 8390E *00
3.0344E*00
9.36326-01
4.6025E«C1

3.90666-01
1.8254E-01
3.76916-01
1.3561E-06
1. 20056-04
3.35446-04
3.59U1E-02
1.3533E-02
1.39826-J7

', 2.13026*04
2.50466*02
2.6J17E*01
9.7910E»02
2.9114E*Ol
2.94106*00
3.26896*00
1.03536*00
1.61576*01

4.34216-01
1.12416-01
4.07096-01
1.51816-07
2.56C5E-04
1.49C2E-04
2.01376-02
2.42636-02
l.48tCE-03

4.19966*04
.7765E»02
.21106*01
.40346*03
.62016*01
.06426*00
.46316*00

1.00206*00
1.83446*01

. 4.65896-01
7.80236-02
4.12466-01
2.61096-08
2.39966-04
8.12916-05
7.9102E-03
I. 72196-02
1.81846-02



TABLE I. -Continued

PI = 2.006*04 N/SU-M.
XH2 = .85

US1 » 6.606*04 M/S6C
X H E . » .15

MOVING SHOCK STANDING ShOCK
P
T
RHO
H
A
S
I
GAME
U

SPEC IE S

6-
H
H*
H2
H-
H2*
HE
HE*
H6**

PI = 2
XH2 =

P
T
RHO
H
A

S
I
GAME
U

SPEC I E S

6-
H
H*
H2
H-
H2*
HE
HE*
HE**

-3.5930E*03 ,
1.28796*02
6.99156*03
6.11096*02
1.95666*01
2.8822E*00
3.10286*00
9.5832E-01
4.73576*01

4.04036-01
1.59986-01
3.87276-01
2.51456-06
1.0174E-04
2.67116-04
3.1749E-02
1.65946-02
4.5395K-07

.306*04 N/SU-Mt

.85

MOVING SHOCK
3.80436*03
1.36436*02
8.8016E*00
6.48286*02
2.0629E*0:
2.9236E»00
3.16796*00
9. 84676-01
4.86646*01

4.16236-01
1.39606-01
3.96536-01
1.40516-Ot
8.6668E-05
2.0821E-04
2.7775E-02
1.9574E-02
1.40656-06

2.18946*04
2.66546*C2
2;4769E»OI
1.03536*03
3.02496*01
2.97546*00
3.31646*00
1.03526*00
l.7166E*01

MOLE FRiCT IONS -

4.4228E-01
9.9920E-02
4.1223E-01
9.1867E-08
2.25S96-04
1.17646-04
1.7828E-02
2.4647E-02
2.75536-03

R6FL6CTED SHOCK
4.39616*04
4.02*46*02
3.1122E»01
1.4956E*C3
3.7797E*Ol
3.0985E>00
3.5100E*00
1.0114E*00
1.92356*01

4.73006-01
7.0242E-02
4.1374E-01
1.77936-08
2.10126-04
6.8013E-05
5.63276-03
1.4806E-02
2.22976-02

US1 - t. 806*04 M/SEC
XH6 = .15

STANDING SHOCK
2. 24546*04
2.8271E*02
2.3625E*C1
l.0925E«C3
3.13.316*01
3.0094E*00
3.36186*00
1.03286*00
1.80796*01

HOLE FRACTIONS

4.49806-01
8.92226-02
4.16C76-01
5.7546E-08
1.99156-04
9.4121E-05
1.54676-02
2.44706-02
4.68196-03

REFL6CTEO SHOCK
4.57976*04
4.29186*02
3.00256*01
1.59156*03
3.94866*01
3.13326*00
3.55396*00
1.02226*00
2.02026*01

4.79516-01
6.28006-02
4.15256-01
1.19986-08
1.80566-04
5.6*836-05
3.8180E-03
1.21956-02
2.59936-02

PI -
XH2 »

P
T
RriJ
H
A

S
I
GAME
U

2.006*04 N/SO-M
.85

MOVING SHOCK
4.01046*03
1.4525E*02
8.55666*OJ
6.8641<l»02
2.1837E*01
2.9650F*00
3.23166*00
1.0159E*00
4.9915c*0)

i USI = 7.00E»04 M/SEC
XHE = .15

STANDING SHOCK
2.2816E*04
2.9844E>02
2.2443E»01
1.15016*03
3.2380E*01
3.0436E*00
3.40656*00
1.03136*00
1.8995E»01

REFLECTED SHOCK
4.72206*04
4.5672E*02
2.8775E»Ol
1.68796*03
4.11816*01
3.167*6*00
3.59306*00
1.03356*00
2.11406*01

MOL6 FRACTIONS

E-
H

H*

H2
H-
h2*
HE
HE*
HE**

4.27696-01
1.2045E-01
4.05206-01 .
1. 40916-37
7.4050E-05
l.57-)Jf-04
2.4015E-02
2.2397E-02
4.42486-06

4.57006-01
• 7.98446-02

4.1886E-01
3.70356-08
1.7*116-04
7.5846E-05
1.30786-02
2.36916-02
7.26406-03

4.8515E-01
5.5859E-02
4.17046-01
8.06186-09
1.523SE-04
4.6628E-05
2.5176E-03
1.02466-02
2.89856-02
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TABLE I. -Continued

•50kN/m

PI. = 5.00£*04 N/SO-Mi
XH2- • .B5 .' ••- : " t

• P;
T. . ',.,.-

• RHO . .-
H •
A : .

& - . - • : .
I- . •:
GA.1 E ! <;

u .

SI'EC IE S

E-
H . • •
H* . -
h2 ' •
H— _ j ^ ,. - .
H2» . /. •-'
Hf: ; . . - .« j
HE*-'--./ •
HE** ' • '' i

PI * 5.
XH2 =

P. '
'T .
PHO • . ••- "
H .- -i-r-
f^ 'i '•
S -. ' " ' -
Z - . • • • • • . '
GAME
U ' '-' '. '

SPCC I ES

E- : .
h .''••
Ht

H2
H-
H2*
he ' -

'HE*
ME**

MOV 1 NO SHOCK
1.20976*01
3.05576*00

. 3.95B5E*00 -
3.12445*00

, l.7411E*00 •
l.0762E*OJ

.1.0000E*00 •
9.9208E-01' •
2.4141E>00

3.0372E-65
a,1772E-ir
7.3050E-21
8.5000E-01=-
1.6JJ9E-71
0.21166-20
1.5000E-31

. 4.3760E-71

0.

OCC*C4 N/Sj-Mt
85- ' •

MOVING SHOCK
1.9056E*01
4i2232E»06 !

4;5126E»OC
4.3713F*00
2.3318E»DO'-

'1.1165E»0')
1.00006*00
9. 77466-01
3.14236*03

0.5027E-37
• 1.6346E-07

2.2291E-20
3.5000E-01
4.32926-41
4.7131?-2C
1.500JE-01
2.W6E-55
3.

US1 = 4.COE*
- XHE = ilS.

STANDING SI-OCK
' 2.53S6E»01

3.'8279E*CO '
6.63546*00

• 3.9436E*00
' 1.93956*00

1.07866*00
• 1.00006*00
' 9.8274E-01 .

' U4364E»00

MO LE F R A C T I ON S

4.9782E-43
1.3878E-08

• 1 .4505E-2X) '
' - 8.5000E-01 '
• -'1.27J2E-47
• 5.4917E-20
- 1.50COE-01
• • 9.7204E-59

0.

03 M/SEC

:'

REFLECTED SHOCK
6.2333E.01

•• 5.4484E*00
1.1440E»01
5.7360E*00

' ' 2.28936*00
'J 1.10126*00

: 1.00006*00
; 9.6193E-01

' ; 1.27846*00

4.43616-27
• 1.2995E-05
• • 2.8166E-20

8.49996-01
3.46656-30
4.1255E-20
1.50006-01

• 2.9763E-49
0.

US1 " 5.C06*03 M/SEC
XHE = -;15 .

STANUING SHOCK
: 5.0475E«01 '

5.6556E*00,
8.9231E«00
5.9728E*00
2.3295E«CC '
1.1221E»00
1.0000E*00
9.5943E-01

' 1.5859E*00

f^OLE FR ACT ICN S

4.53S5E-25
2.7374E-05
3.20Z5E-20
8.4997E-01
4.0355E-2B
3.739?E-20
I'. 5000E-31
4.2218E-48
0.

. " - -\ -

REFLECTED SHOCK
1.11546*02

' : T.7575E»00-
l;43705*01

• 6.46866*00
'" 2.69046*00

1.1485E*00
l.0007E»00

" 9.3245E-01
1.43936*00

.7178E-17
'.3701E-03
.73865-16
.48736-01

. . .23706-19
.29856-17
.49906-01
.7522E-36

0.

PI - 5.00E*04 N/Sd-M.
XH2 •• -.

•P' •
T; ' ;-'

."HO . ,
H; . : '
A '
s, ' .
I
GAME .
U. "

SPECIES

f-
h :
H*
H2'. ' . .
H-' .
HZ» ' ,
HE ...
HE* "! . -
HE**..-

pr - s.
XH2 = .

P -' .• ' . .
- T -;."'

RHX • •
H ,
A . -
S
I , : • .

CAME:
U ' ., -

SPECIES

t-
H
H*
H2
h- ' .
H2»

HE
HE*
HE**

85 •'',-••

MOVING SHOCK .
2. 76646.01 -
5.58986*00
4;94«7E*ob
5'. 89766*00

. 2^31666*00
t.l553E»00-
1.00006*00
9.6007E-01 .
3.9670E»00.

_- .

U.5383E-2*
2. 978 7E -05
3.65906-20
3. 49976-01
4.61266-29
3.2831E-20
1.50006-01
1.05036-48
J.

OOE*04 N/SO-«t
85 . ,'•

MOVING SHUCK
3.7941E»Ol .
7.11766*00
5.32826*00 ,
7.70485*00 ,

. 2.5B59E*00
1.19236*00 ,

• 1.00046*00
9.39066-01

'4. 59216*00

:. .

6.8776E-18'
' d. 22276-34

4.5977E-18
3.49246-01
2.3735E-20 '
2.3729E-IB
1.49946-01
0.63346-41 .

. 3 .

US1 • 6.00£»03 M/SEC .
• XHE « .15

STANDING SHOCK
8.6039E«Ol
7. 7659E»00
1.1071E*01

' 8.50486*00
. 2V6899E400

1'. 16*4E»00
.' . 1.00086*00

9.3096E-01
' 1.7242E»00

MOLE fRACTIONS

.0840E-16
<S8S:E-03
.4678E-17
.4853E-01

. ' .0*tOE-19
.**«2E-1T

.''1.4988E-01
3.41*1E-J7

'0.

REFLECTED SHOCK
. 1.7534E»02

.0066E*01

.72766*01

.1767E»01

.003»E*00

.193*E*00
,0083£*00
.8875E-01

'.; .553TE»00

— . .- -•

9.4437E-13
1.6416E-02
6.3S88E-13
8.3482E-01

•. 3.60J6E-14
3.4452E-13

' 1.4877E-01
' ' 6.S670E-30

o;.

.. US1 * 7.00E«03 M/SEC
XME • • .15.

STANDING' SHOCK -
. 1.3474E«02

9.9178E»00
1.347?E«Ol

• 1.1578E»01
2.97976*00
1.2055E»00
1.00826*00

• 8.8790E-01
•' 1.81336*00

MOLE FRACTIONS

. 6.67186-13
' 1.6337E-02 •

4.6020E-13
.8.34896-01 .
2.04326-14

• 2.27396-13
1.4877E-01
3.1772E-30
0.

REFLECTED SHOCK
. 2.5411E*02

• 1.2025E*01
2.0504E»01

.'. 1.5519E»01-
• 3.2490E«00
• 1.2373£»00

1.0306E*00
8.6228E-01

' 1.6136E»00

_ ; .

1.2957E-10
5.9363E-02
9.4690E-11

. 7.9509E-01
1.0509E-11
4.5384E-11
1.4S5SE-01
4.1850E-25
7.1094E-91
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TABLE I:-Continued

p -'50kN/m

PL = 5
XH2 =

P "'" 1
T ' • • • ; - . - •
RHO .' ' ..
H ' ' * *"'

A "* ' '

s';':!."fj
GAME; "'
u

SPECIES

H*" ' • ' • • • •

HZ • ' • : •
H-- " " "' '

H.2* ''' " '
HE' ' *''"'
HE »' ' ' v

hE»»

,'bi)E»:04' N/SU-M:i
IBS

. 'MOVING" SHOCK .:
'.'•5.0031E*6l,'' ;
* 8.6949E*o6 " .

;';">'. 7328E»00 '
,- 9.<)004E*00" ..

' •' 2. 8094E*00
', : 1.22766*00 .
: ' i.oo37E*ori ;
"V 9.04396-01
L 5.3331E»00 '

' "V 1.6329E-145"
;.3173Er03

: •" 1.1976E-14.
1 8.431 36-pl
-" - 1.8525E-16>"
' • 4.5375ET15',
'. " 1.494iE-01;

"' 7.1551E-3V
- 3.

' US1 = 8.COE*03
VHE = .15

M'/SEC' : .

ST'A^D'ING- SHOCK ' RE'FLECTEO SHOCK
' ',' ,2;,b201E»02
' , **1..1831E*Oi '

'. K6572E«ci ' ' :
• . l ;5252E*Ot . ,
; ' 3:2393E»00
' 1.246SE*00 ' "
'. i:b302E»o6 .. '
' 8;60B6E-Ol "" .

••• ' 1.84146*00 "

• MOLE FRiCT IONS ~*

'• 1 -9.97786rl l ' '
5.86676-02 , '

- ••- 7.43246-11 .
J.9573Er01 '

'^ ' '6.9359E-12
' ""' 3.2389Erll .
'*- 1. 45606-01

'"'•"2.1106E-25- '
1.4094E-91

: 3.54426*02
1 1.37416*01.
; 2.4162E»Oi'

l.S843E»01
. 3.5417E*00
- 1.28206*00.

, '1.0675E*OC
""- 8.5511F-01
' 1.660 IE »00

2.7961E-09
1.2653E-01'

' 2.16C4E-09,
"' 7.3296E-01

3.5624E-10'
•'" 9.91916-10'
' '.. 1.4051E-01'

2.90B6E-22
' 1.80406-77

PI = 5.00E»04 N/Su-M,
XH2 = .85

US1 = 1.006*04 M/SEC
XHE = .15

' '• 1
p.
T
RhO
^ 1«
A/»
s. : .
i
GAME . .
0 " ' '

S PEC IE S

h '. ~
H* " .
HZ. "
H- A

K2* r .
HE; ; ' : '
HE* '
HE**

MUVING SHOCK" :
' 8.01966*01 . .

1.1351E*01 . .
6.3294E*OC •
1.48775*01
3.1630E*00 . -
1.2V75E»00.

'1.0345F*00
0.5200E-oi •' .
6.8913E*00

i 5.9321E-11 ,
6.6620E-02
4. 769 8E -11
7.8B38E-01

, 2.2748E-12
. 1 . 3B9d6,-l I

' ' 1.4500E-01 .
2.3461E-26

' ' J.

>1ANJING SHOCK
4. 13246*02
1.51356*01
2.4474E«C1
2.4409E»01 .
3.8016E*00

. 1.3339E«00
I 1.11566*00

8.5591E-01
1.9205E«00

HQ L E F R A C T I ON S

2.1423E-08
2.0723E-01
1. 7454E-08
6.5831E-01

. 3 .3773E-09
.7.3462E-09 .
'1.3446E-01
2.841CE-20
1.032SE-71

REFLECTED SHOCK
6.6247E»0?
1.70576*01
3.2924E»01
3.06J8E»01
4.17526*00

•. 1.377CE*00
1.1797E*00
8.66366-01
1. 79926*00

1.654TE-07
3.0460E-01
1.4027E-OT'

. 5.6825E-01
: . 3.6731E-08

6.1931E-08
. • 1.2716E-01

3.5347E-18
5.3853E-65

Pi » 5
XH2 -

,.

P -~
Ti"' ' •
RHO- •'•"•"•
H" - - •• :
A: .. . •
S...-1 :

Zj ^. 3 •
GAIt'j '.
U'f.: ' \"

Sf6C IFS

F- . ••
H . -

H*-

H2 " ' :

H--

hi*

HE

hE*.

hE»* • •

.OOE»04' N/SO-M

.85 '<':•

MOVING' SHOCV-
-. .41166*01'-

. '.0127E*01'
: : .2407E*00>-
' •.21926*01-'-

. '. 99 05 E* 00.
. . '. 2623fc»0'0i'
• .0145E*00>

' • B;7050E-01%

•-6-.l023E*00'-

;

» 2.3406E-U
' 2.B4946r02

1.81606-12
. B. 23646-01-'
, 5.57B6E-14

:• 5.BJ606-13'
, 1 .47866-&1-

2.45226-29
t.

, US1 = >SiCOE*C3 M/SEC
' XHE - .15

STANDING" SHOCK
" • 2.9376E»02 '
' " U3534E«01:

: t'. '-2. 01446*01 •
1.95386*01"-

1 .- •>.'5105E*00 ''
' - 1.2896E*00
' • 1.0t>69E*00 '
: J B.53456-01"
J .: .1.86646*00' '

-;• MOLE 'HRACTIUNS

'• ' 2 .245CE-09
: '-, .1.2540E-01

-1.7529E-09
7.34C1E-01
2.52576-10

• .7.4461E-10 '
1.4C60E-01
•1.75236-22
8.2415E-BO

REFLECTED SHOCK
• '- 4. 6824E*02

•' ' 1.5391E*01'
• 2.83826*01'

' " 2.48666*01
• 3.84156*00

l.3286E*CO ;

1.1177F*00-
: ' a. 57856-01

'; ' 1'. 7206E*00'

2.7166E-08
2.1064E-01
2.20576-08
6.5516E-01
4.7790E-09
9.88816-09
1.3420E-01
5.7899E-20
2.6175E-71

PI = 5.00E*04 N/SU-M.
XH2 = .85

US1 - 1.106*0* M/SEC
XHE • .15

-''• *

P .'. *
T "'
RHO'
h '•
A "

s . '
l .
GAME ''
u • -

SPEC I E S

E- '
H -
H* J

^2 *'
h- ' '

H2*'

hE '

h E *'- "
HE**

MOVING SHOCK
.' 9.8166E«OI
' 1.2415E»01
. 7.4424E*00 ,

1.7849E»Ot
3.3379E*00

!1.3334E»OJ
' 1.16246*00

8.446BE-01
7.'6B64E*00

i.707BE-10
1.17496-01
4.7132E-1C
7.41326-J1
3.0292E-11
1.29766-10
1.41196-01
3.09B6E-24
d.ltOUt-86

STANDING SHOCK REFLECTED SHOCK
5.61676*02
.1.67076*01.

', 2.8629E*01.
2.9840e«01
4.11636*00
1.3797E*00
1.17436*00

.8.6363E-01
1.99496*00

• MOLE FRACTIUNS — —

1.2525E-07
2.9685E-01
1.06106-07
5.75416-01
2.5070E-08
4.4216E-08
1.2774E-01
1.62866-18
2.0814E-66

8.79656*02
1.88006*01
3.7363E*01

•3.7095F*01 .
4.5495E»00
1.4273E*00
1.25236*00
8.7911E-01
l.S0976*00

7.6414E-07
4.0299E-01

. 6.7362E-07
4.7723E-01
1.9951E-07
2.90036-07
1.1978E-01
1.21696-16
2.97066-59
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TABLE I. -Continued

• 50 kN/ m

PI = 5
XH2 =

P
f
RHO
H '

•'A •'
' S

Ji
GAME
U

SPECIES

E- '
' H
~" H *°; r * N-
•' H2
"Hi'*
. H2'*'
- HE - ' - - •

•- HE »' -
HE**

PI = 5
XH2 •

. P
I

.RHO
1 :h •
; -A:-

. i .
- I-

GAME • »
U

SP t C 1 E S

E-
H ' • -
H*

>2 '
h-

K2»
HE
HE*

ht **

.006*04 N/SQ-N

.85

MOVING SHOCK
1.1798E*02
1.33946*01
6.02526*00
2.1105E*01
3.52096*00
1.37116*00
1.0976E*00
B. 4326 6-01
8.4827E*00

3.27756-09
1.77886-01
2.76966-09
o. 65466-01
2.2079E-10
7.2872E-10
1.36666-31
1.44436-22

.005*04 N/Sli-M

.85

MOVING SHOCK
1.3950E»02
1 . 4309E*01
U.5621E»00
2.46406*01
3.71 09E*OO
1.4096F*00
1.13866*00
U.4523E-01
9.2703E»00

1.33026-J8
2.43498-01
1.14716-Oa
S.2477E-0!
1.0697d-09
2. 90046-09
l.3174t-01
3.1V21.E-21
3. 901 75-76

. US1 = 1.20E*04 M/SEC
XHE « .15

STANDING SHOCK
7.36176*02
1.8295E*01
3.24126*01
3.58016*01
4.45766*00
1.42696*00
1.24156*00
8. 74866-01
2.10406*00

fcrn IP P Q A T T I niu ̂— fULt rKALI lUNd

5.40816-07
3.89C3E-01
4.7476E-07
4.90156-01
1.274CE-07
1.93456-07
1.20826-01
4.8664E-J7
2.82926-60

REFLECTED SHOCK
. 1.1385E»03
2.06736*01
4.12696*01
4.43216*01
4.9712E*00
l.4791E*00
1.3344E»00
8.95866-01
2.04696*00

2.9465E-06
5.01186-01
2.68826-06
3.86406-01
8.48756-07
1.1070E-06
1.1241E-01
2.8547E-15
1.0762E-53

i US1 - 1.30E»C4 M/SEC
XH6 « .15

STANDING SHOCK
9.35046*02
1.99406*31
3.56446*31
4.22596*01
4.82956*00
1.47486*00
1.31566*00
8.89146-01
2.23016*00

1.91116-06
4.79756-01
1.73C96-36
4.06226-01
4.98876-07
6.7902E-C7
1.14C2E-01
9.108SE-16
7.29776-56

REFL6CT60 SHOCK
1.4375E»03
2.27526*01
4.43766*01
5.22846*01
5.45096*00
1.5318F»00
1.42386*00
9.17236-01
2.21626*00

1.0156E-05
5.9525E-01
9.5341E-06
2.9937F-01
3.03636-06
3.65856-06
1.05356-01
5.24336-14
7.31056-49

PI • 5
XH2 =

P
•T
RHO
H
A
S
I
GAME
U

SPECIES

F-
H •
H*
H2
h-

H2»
HE
HE*
HE**

PI = 5.
XH2 "

.OOE*04 N/SQ-M,

.85

MOVING SHOCK .
1.6273E*02- .
1.51946*01
9.0383E*00
2.8455E»01
3.91056*00
1.4497E*00
1.1850E*00 .
8.4935E-01
1.9052E*01

•..3365E-08
3.1222E-01
3.B100E-08
5.6120E-01
3.9882E-09
9.2536E-09
1.26586-01
4.3555E-20
5.57366-72

ooc*o« N/SU-M!
85

US1 - 1.40E»04 M/SEC
XHE - .15

STANDING SHOCK
1.1542E»03
2.16936*01 .
3.81376*01 .
4.92046*01
5.2383E.OO
1.5231E*00 •
1.3951E.OO
9.0666E-01
2.3868E*00

HOLE FRACTIONS

5.9464E-06
5.6640E-01
5.5336E-06
3.26C7E-01
l.62f9E-0£
2.0443E-06
1.0752E-01
l'.2963E-l*
7.4664E-52

I
REFLECTED SHOCK

1.7767E*03
2.5175E*01

: 4.64856*01
6.10586*01
6.00956*00
1.58516*00
1.5182E»00
9. 4*906-01
2.42596*00

'

3.3391E-05
6.82556-01
3.20446-05
2.1856E-01
9.7160E-06
1.1064E-05
9. 88016-02
8.65886-13
2.2303E-44

US1 - 1.50E«04 M/SEC
XHE - '.15

KUVING SHOCK STANDING SHOCK
P
T
RHJ ,
H . ,
A

.S .
i
oAMt
U

SP£ C IE S

*
2
-

H2*
I-E
HE*
HE**

1.87646*02
'.60706*01,
•i.44S3E*00
3.2550E»01
4.1216E*OJ
1. 4906 E* 00
1.2362E*00
B.5509E-01
1.0827E«01

.1.2211E-D7.
3.82185-01
l.J919t-07'
4.96486-01
1.2415E-08
2.5331E-Ob
t.2n4E-01
*.5I91E-19
5.0647E-6U

1.3893E*03
2.3621E*01
3.97936*01
5.6620E*01
5.69286*00
1.57146*00
1.4781E*00
9.2821E-01
2.57336*00

HU L E F R A C T I ON S

1.7158E-05
• 6.4682E-01

1.6312E-05
2.!>lt5E-01
4.6804E-06
9.5256E-06
1.01486-01
1.574JE-13

. I.8262E-47

REFLECTED SHOCK
2.1557E»C3
2.8179E*01
4.7423E*01
7.07396*01
6.6793E*00
1.63836*00
1.6131E»00
9.81446-01
2.69036*00

1.11346-04
7.5983E-01
1.0844E-04
1.4690E-01
2.9187E-05
3.2083E-05
9.2986E-02
1.49846-11
9.6162E-40
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TABLE I. -Continued

PI = 5
XH2 =

i>
• T ' .

- -O.HO
' H -
' A. .

S
Z '>

. GAM 6
U •

SP5CI6S

E-
H
h*
H2 .
h-'
H2»
H6

' h6*
H6 *.* .

PI = 5
XH2 =

P
T

' >RHJ
• H '

A '
• V •' •

z- :
• GAME

U' ' '

SPEC IES

6-
H
H*
H2
H-
H2»
HE
hE«
HE**

.OOE»C4 N/SU-M,

.85
i • • '

MOVING SHOCK
2.14256*02

, -1.69566*01 i - i -
9.78076*0" i .
3.69256*01.. ..
4.34615*00 .
1 .5324E*03v
1.29196*00 7 .
8.6228E.-01
1.15986*01 - ..

3.1015E.-07 •'..
4.51946-01
2.81996-07.
t. 31956-01 :
3.3868E-U8 '
6.23226-08. :
1.1610E-01. •
3.81606-18 .'
1.27206-64...

.306*04 N/SO-M,

.85

MOVING SHOCK
2.42385*02

- 1.78676*01 '
1.00376*01* '
4.1576E*01*
4.5863E*00
1.57496*00
K 35166*00'
8.709BE-01
1.2355E*01

7.31026-07
5.2028E-01
6.75026-07
3.68746-01
3.35766-08
1.3958E-07
1.10986-01
2.70456-17
1.62216-61

US1 = l.60E*C4 M/SEC
XHE = .15

STANDING SHOCK :
1.63486*03

.- 2 .5823E*C1 •
4.0541E*01 , .
6.44896*01 .
6.206CE»00
1.619CE*00.
1.56166*00!
9.55136-01 . .
2.80146*00 . .

MOLE F R A C T I O N S

.•:'» 4.7759E-05
7.19C8E-01
4.61596-05
1., 84746-01
1.22826-05
1.38826-05
9.6Q57E-02 :
1.7526E-12.
1. 65066-43,

< !.'• .

US1 - 1.706*
XH6 » .15

STANDING SHOCK
1.88016*03

• 2.84266*01 '
• 4.0309E«Ol

7.27346»Cl "
6.79046*00
1.66536*00
l.6409E*00
9.88566-01' '

: 3 .07856«CO'

MOLE FR *CT ICNS

1.3228E-04
7.80726-01
1.29266-04
1.2754E-01
3.01336-05
3.31526-05
9.1414E-02
1.94956-U
2.48S4E-39

R6FLECT60 SHOCK
2.5766E*03
3.21576*01
4.71366*01
8.14946*01
7.49106*00
1.69336*00
1.69986*00
1.02666*30
3.03066*00

3.9517E-04
8.22166-01
3.8754E-04
8.8638E-02
8.47566-05
9.23866-05
8.82436-02
3.03796-10
7.09776-35

04 H/S6C

R6FL6CT60 SHOCK
3.03836*03
3.76676*01
4.56296*01
9.35196*01
8.40466*00
1.7414E»00
1.76786*00
1.06086*00
3.48156*00

1.50386-03
8.63916-01
1.47406-03
4.77576-02
2.35776-C4
2.65606-04
8.48536-02
7.30686-09
8.10446-30

PI = 5
XHS ."

P
" ' t .
'* ' RHO

' '* - H ' '
•'1 A

• r vs
' ' i ' '

'•' GAME

* • > » • ' • .:

SPEC IES

" 6-
-, H .
', H +

' i H2 . :
" '. H- '

-:>j*;
"HE ,

• ",HE».'
; HE:** •

PI = 5.
XH2 * .

P
...... j '• ] ".

t
;" -KHO ' . ' '
' -:" H

' -^ ' A

. : '. ' s '
-' I

;J OAHE- '

•r,l'U

S PEC IE S

E-
H

".H*

" H2
H-

H2»
"HE
"HE*

HE** '

OOE*04 N/SU-M
85( , . . ,

MOVING SHOCK
2.72106*02

"l.8829'E*01
1.02156*01
4.65046*01 '
4.3456f «00
1.6179'E*OC
1.4147l;*00 '
8.al476-0r '
1.3105^*01'

1.64536-06
5.86276-C1
1.54146-06 .
3.07706-01
1.92126-07
2.96046-07
1.06035-01
1.75476-16
1.06516-58 _.

006*04 M/SU-H,
85 ,.

MOVING SHUCK
3.03356*02
1.98o8c*01 , "
1.03135*01'.' '
5.1709E*31
5.12896*6?
1.66il5*00
1.48056*00
8.94336-01
1.38476*01'

3.61726-06
i. 49066-31
3.43456-06
2.49616-01
4.20446-07
4.03096-07
1.01326-01
1.10016-15
1.34336-55

US 1 = 1.806*
XHE = .15.

STANDING SHOCK
, 2.12026*03.

3. 162CE*Ol
3.9201F*Ol
8.1353E«01
7. 453CE*00
1. 70956*00
1.71026*00
1.02706*00 .
3.40866*00

MOL6 FRACTIONS

3.73106-04
8.29336-01
3.66646-04
8.20706-02
7.03106-05
7.67456^05
8. 77116-02
2.2681E-10
2.17.94E-35

C4 M/S6C

REFL6CTED SHOCK
3.52446*03
4.42466*01
4.40096*01
1.06466*02
9.13886*00
1.78766*00
1.81006*00
1.04296*00
3.959'06»00

'4.87476-03
8.79986-01
4.7578E-03
2.63226-02
5.3783E-04
6.54636-04
8.28T3E-02
1.21146-07
2.1477E-25

US I = 1.906*04 N/SEC
X H E . = .15,

STANDING SHOCK
2.3406E*C3
3.5579E*Oi
3.7298E.*01
9.02496*01
8.15146*00
I. 75146*00
1.76386*00
1.0$886*00-
3.82576*00

MOLE FR ACT IONS

1.05646-03
8.6281E-01
1.03946-03
4.9729E-02
I.S378E-04
1.70816-0*
8.50416-02
2.66636-09
1.79066-31

R6FL6CTED SHOCK
4.00256*03
5.05826*01
4.30536*01
1.19646*02
9.60176*00
1.82826*00
1.83796*00
9.91686-01
4.34906*00

1.13706-02
8.77106-01
1.10546-02
1.66796-02
9.3281E-04
1.24736-03
8.16126-02
9.29186-07
3.36256-22
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TABLE I. -Continued

50 kN/ rri

PI = 5.
XH2 = .

• , - - 1
P".
T- •: •. '.'
RHO " •"
H . • • - • -
A' '. •
S.

1
- • '

z. ;•« :
GAME ' •
U.'- - "

SPECIES

E- • - • • •
H ' •"
H*:
H2^ -*:-*- '-
H-. " • .
H2* -•" "*
HE'- :"• "••
HE* " •">'•'
HE**-" -"•"•

006*04 N/SO-M,
85

MOVING SHOCK
3.36056*02

1 2.10276*01
1.0325E*01

, 5.7l89E*Ot
5.4439E+00

•1.70436*00
. 1. 5*78E*00

9.1057E-01
'1.4577E*01

7.9460E-06
7.0765E-01-
7.6380E-06 '

• • 1.9523E-01
8.9315E-07
1.23HE-06

.J.6910E-02"
7.0U5E-15

-2.1535E-52

USl = 2.COE*
XHE = .15

STANDING SHOCK
2.5429E*03
4.01806.01
3.5151E*C1
9. 9449E*01
8.7665E.OO
1.79026*00

•• 1.3004E»00
1.0624E*00
4.2787E»00

MOLE FRACTIONS

2.78Q4E-03
B. 80566-01
2.7319E-03
2.9967E-02
3.0145E-04
3.49S2E-04
B.3314E-02
2.6421E-08

•7.31006-28

04 H/SEC

REFLECTED SHOCK
4.4569E»03
5.6110E*01
4.2660E*01
l.3296E»02
9.9373E*00
1.86516*00
1.8620E.OO
9.4519E-01

' 4.65396*00

2.0284E-02
8.6430E-01
1.96696-02
1.19276-02
1.32266-03

' 1.93316-03
8.05566-02
3.8144E-06
5.40786-20

PI = 5.006*0". N/SQ-H,
XH2 - .US

USl - 2.20E*04 H/SEC
XHE * .15

PI = 5
XH2 f

P " -
T ;

RHO
H •
A - -
s • • • • - • •
I - ••
0AM E
U '

SPEC IES'

E- • - • ' - ' • ' ;
h . ,- . -:.

«*.-'• "' "

H2 --• "-
H-

H2*" ' ' '
Hi' ' •"••
HE*' -'• :

HE** • '

.66c»04 N/sa-M

.85

MOVING SHOCK
3.7010E»02
2.2369E*J1
1.0244E*Ol
6.2940E»Oi

-5.8025E*00
1. 7470E*00
1. 61 51 E* 00

'9.3193E-01
'l.5294E*01

1.7U64E-05
- 7.6166E-01
' 1.7361E-0'5
• 1.4543E-01
' '..8769E-06

2.38C6E-C6
• 9.2871E-02 !
' 4. 7465E-14

•1.7853E-49

, usi - ;.IOE*
XME = .15

STANDING SHOCK
2.7320E«03
4.50506*01
3.3218E*01
1.0903E*02
9.2210E*00
1.8264E*00
1.82566*00
l.0338E»00
4. 7052E*00

- MOLE FRACTIONS

6.2995E-03
9.8518E-01
6.1T76E-03
1.9037E-02
5.1190E-04
6.3342E-04
8.21t5E-02
1.84C8E-07
7.9579E-25

04 H/SEC

REFLECTED SHOCK
4.8649E»03
6.0792E»01
4.24S4E*01
1.46186*02
1.0223E*01
1.8996E»00 i
1.88506*00 .
9.1204E-01 .
4.85746*00

3.03566-02
8-.4722E-01
2.93916-02
9.2039E-03
•1.6493E-03,
2.6044E-0!.
7.9567E-02.
1.0392E-05
1.97816-18

P
T
RHO
H
A
S
Z
GAME.
U

SPEC IE S

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

PI * 5.
XH2 « .

P
T
RHu
H
A
S
Z
GAME
U

SPEC T E S

E-
H
h*
H2
H-
H2» •'
HE
HE*
HE**

MOVING SHOCK
4.0534E*a2
2.3996E*01

.00576*01

.8956E*01

.2240E*00

.7889E*00
.6797E*00

9.6111E-01
1.59935*01

4. 243 8E -05
8. 091 9E -01
4.1629E-05
1. 01426-01
3.9853E-06
4.7944E-06
d. 93016-02
3.740BE-13
4.7597E-46

OOE»04 N/SU-N
d5

MOVING SHOCK
4. 4151 E* 02
2.6065E*01
9.7492E*00
7.5231E*01
6.7326E»00
1.82936*00
1.7374E*OD
1.00096*00
1.66666*01

1.0984E-04
8.4854E-01
1.0853E-04
6.48B9E-02
J.7018E-06
1.0006E-05
8.6334E-02
3.6702E-12
2.2584E-42

STANDING SHOCK
2.9063E*03
4.9752E»01
3.16426*01
1.1902E*02
9.54936*00
1.8609E»00
1.8461E*00
9.9282E-01
5.06966*00

"~ MOLE FRACT IONS

I.l9t76-02
8.80256-01
1.1718E-02
1.3061E-02
7.5330E-04
1.0010E-03
8.1250E-02
8.48806-07
1.9272E-22

REFLECTED SHOCK
5.2146E*03
6.4882E»01
4.2120E*01
1.5950E*02
1.0489E*01
1.9332E»00
1.9081E»00

• 8.8862E-01
5.01206*00

*.1051E-02
8.2813E-01
3.971SE-02
7.3699E-03
1.90256-03
3.2157E-03
7.8589E-02
2.2328E-05
3.0583E-17

i USl « 2. 30E*0» M/SEC
XHE • .15

STANDING SHOCK
3.05816*03
5.4058E*01
3.03166*01
1.29446*02
9. 8176E»00
1.8945E*00
1.8660E*00
9.5551E-01
5.3537E*00

~ HOLE FRACT I ONS

1.9557E-02
8.68S66-01
1.9134E-02

: 9.5713E-03
9.8768E-0*
1.4072E-03
8.0383E-02
2.7543E-06
1.29806-20

REFLECTED SHOCK
5.48076*03
6.8484E»01
4.1431E*01
1.72816*02
1.07406*01
1.96666*00
1.93166*00
8.7194E-01
5.11986*00

5.1977E-02
8.0827E-01
5.0286E-02
6.0091E-03
2.0772E-03
3.7272E-03
7.7615E-02
4.0981E-05
2.65666-16
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TABLE.I. -Continued

PI = 5.00c*04 N/SO-M
XH2 =

P ' •. •
T.. ' • '
RHU
H - - ; •
A- . ' ,. ..
S. • '
I .
GAME . .
U-

SPEC 1 E S

E-
M. ' -.
H* . '
H2 - ; . • .-
H-

H2*
HE
HE*
HE**. • -

PI = 5
XH2 =

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

I . ' -
GAME '
u • '•

spec ies

t-
H

H*

H2

H,T

'H2* -
HE •
HE*

HE**

65 .<••: .

MOVING SHOCK
4.78056*02 '
2.8763EKH- :
9. 32 14 E» CO'

.8.17436*01 :

1.3303C.*00 •
1.8675E»00
1.7830E»00

.1.04776*00
1.7296E*01 :

3.1207E-04
8.7736E-01

- 3.0984E-04.
. 3.7854E-02

1.94UUE-05
2.1721E-05~
3.4127E-02
4.5619E-11'

2.4455E-38

.OOE*Q4 N/SO-M

.85 ' ' r

MOVING SHOCK
•5. -15316*02'
3.2133E»6l
8.84386*00

' 8.85006*01
7.9345E*00 '
1.9024E*00
l.8134E*Oi>
1. 0805E»03
I. 7901E*01

9.0832E-04
8.9431E-01
9.0382E-04
2.1072E-02
4.2493E-05
4.6995E-05
8.2720E-02

• 6.0441E-10
2.9159E-34

US1 = 2.406*04 H/SEC
• XriE = ' ,1'S

STANDING St'OCK
•.<•'• 3.17706*03
•••' "' 5. 7906E»01 •

'2.9081E»Ol
l.4017E*02 i

•"•• 1.0061E*Ol
1. 9277E»00

. •• 1. 8B66E*00
•9.2656E-01
5.53736*00

HOLE FR ACT IONS

2. 85516-02
. • 8.5368E-01 -

. -2.79276-02
-'7.3449E-03 '
1.18836-03

•' 1.8056E-03'
'7.95C16-02 '

; 6.86626-06'
' ?. 35826-19'

, US1 * 2.50E*
XHF = .15

STANDING SHOCK
3.2749E»03
6.13826*01
2.79586*01

• 1.5127E»02
1.02956*01
t.9606E»00 '
1.90836*00 '

. 9.0487E-01
• 5.65726*00

- HOLE FRACTIONS

3.85446-02
B.3581E-01
3.77056-02
5.81346-03
1.34526-03

' 2.1742E-03
7. 85895-02
1.42S8E-05
4.55646-18

REFLECT60 SHOCK
1 5.64176*03

<l 7.16796*01
' ' 4.02506*01
' 1.86006*02
' 1.09796*01

2.0001E*00
1.55556*00
8.5991E-01

' • " • ' 5.20076*00

6.29826-02
7. 88116-01

• 6.09746-02
•"• * 4.93126-03

1 2.17596-03
4.11566-03

1 7.66416-02
-' 6.74516-05

1.54436-15

04 H/SEC

REFLECT6D SHOCK
5:73676*03

'• * 7.46106*01
3.88336*01'
U9926E*02
1.1212E*01
2.0336EKJO

' ' 1.98006*00
" 8. 5091E-01

5.26526*00

7.41116-02
7.67636-01

• 7.18256-02
4.05956-03
2.21606-03
4.40036-03
7.56556-02
1.03476-0+
6.93406-15

PI * 5
XH2 •

P; •
T .-. •
RNU ', .
H, .. •,
A t.^ .
S--f - ,
i - •
GAME .'

SP6CI6S

nT :j .
h* ...-' .
H2- . - •',;

h- . -,
H2*. '
H6 . .- ; . .
HE*^
HE**.- .. -

PI . 5
XH2 -

P" ''
T •"• - '
RHO ' -
H- '
A" '' •'•• '
S l " '
Z ' '
GAME •• '
U ;

c per ICCJ r CL ltd

6-
H •'
h* ' •
H2" '
H- :

H2*
H6 ' '" '
HE>
WE**

.006,»04 N/Sg-M,

.85

MOVING SHOCK •
1 i.5336E»02 ,

• .3.60446*01
. 8.3779E*00
-,9.5500E*01 - •

8.43676*00
- .1.93526*00
. , 1.832!>E*00 ,

.. 1.07766*00- , :
., l.8486E*Ol . •

. 2.46B2E-03*
. 9.01096-01- -

2.45736-03.
• 1.19486-02
. ' 8.49726r05,
-, . 9.58416-05 •
' "8.1858E-02 .

6.7791E-09
' . 1.82066-30

.006*04 N/SU-M,

.85 ' .;'.'-'

MOVING SHOCK .
5.93236*02

' 4.0004E*01
8.0322E*00

'1.02786*02
"8.-7920E*00 .
'i.96536»00'
1.84626*00 ' '.

'•' 1:0466E*00 - '
1:90866*01

5.5872E-03
B.9983E-01
5.5617E-03
7.45946-03
1.46476-04

' 1.7189E-04
d. 124 76-02
4.89906-08
2.25596-27

US1 = 2. 606*04. M/SEC - -
XH6 « .15

STANDING SHOCK
3.36546*03
6.4565E*01 >
.2.69936*01 .. .
1.62726*02 .

-• 1.05266*01
1.99316*00

- 1.93106*00 •
..8.88596-01 ,

. -. 5.73156*00 ",

HOLE, FRACTIONS-

. 4.91806-02
. 8.1633Er01 .

4.81226^02
. 4.70826-03'
, - 1.4728E-03 •-.

. 2.50456-03
-7.76526-02
2.62306-05

'.. 3. 91356-17

' - '-

REFLECTED SHOCK
5.80256*03
7.73696*01
3:74046*01

i 2:12686*02'
1.1442E»01 .
2.06696*00.

. 2:00516*00
U', , 8:43976-01-
i ••'.- 5.32146*00

., .:• • 8.53066-02-
.7.46936-01

.. • 8.27736-02
3.35446-03i,

;• 2.22056-03 ,
,4.60306-03-

. - 7.46596-02 .
:•:. 1.51006-04

2.6001E-14,

US1 • 2.706*04 M/SEC .
XHE » .15

STANDING SHOCK
.3.49366*03

. .' 6.76136*01.
-2.64346*01'
l.7474E"*02

.. 1.0759E»01
2.0243E*00
1V954 76*00
8.7.5826-01
5.'79726«00,

HOLE F R A C T IONS

6.02786-02
7.95706-01
5.89916-02
3.89826-03
1.57566-03
2.81516-03

. 7.66546-02
4.43726-05
2:53736-16

' :< - ''- -

REFLECTED SHOCK
5.9330E*03
8.01426*01 •

.". 3.64556*01
' 2.26756*02

1.1679E*01 .
2.09926*00.

. 2.03076*00
8.38106-01

. / '5. 37946*00 ."

, 9.6571E-02.
7.2599E-01

. . ' 9.3785E-02
2.7955E-03
2.2106E-03
4.7815E-03
7.36516-02

. 2.1450E-04-
8. 93166-14
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TABLE I. -Continued

50 kN/ m

PI = 5
XH2 =

P
T
RHO
H
A
S
i
GAME
U

SPECIES

E-
H
M*
H2
h-
H2*
HE
HE*
hE**

PI * 5
XH2 =

P

T
RHp
H
A
S
i
GA*F
U

SPEC IE S

E-
H
H*

h2
H-

H2*
HE
nE*
hE»»

.006*0'. N/SU-Mt

.85

MOVING SHOCK
6.3535E*02
4.37626*01
7.8072E+00
1.10366*02
9.0596E*00
1.99286*00
1.8596E*00
1.008&E*00
1.971<>E*01

1.0577E-02
a.9261E-Ol
1.0525E-02
5.1330E-03
2. 20976-04
2.7234E-04
8.06626-02
'.31206-07
6.02796-25

.OOE*04 N/SU-Mi

.85

MUt/INU SHOCK
6.7988E*02
4.71806*01
7.68796*00
t. 16256*02
9.288*6*00
2.01886*00
t.87**E*00
9.75575-01
2.03706*01

1.72*26-02
J.8106E-01
1.7152E-02
3.8319E-33
3.00056-0*
3.88956-C*
J.OJ25e-32
f. 66316-07
V.5059E-23

US1 = 2.80E»0* M/SEC
XHE = .15

STANDING SHOCK
3.675*E*03
7.0622E»01
2.6295E»Ol
1.8751E*02
1.0998E*OI
2.05456*00
1.97926*00
8.65376-01
5.8391E»00

KULE FRACTIONS

7.17C1E-02
7.7A27E-01
7.01656-02
3.285C6-03
1.66506-03
3.12926-03
7.57176-02
7.102CE-05
1.36206-15

REFLECTED SHOCK
6.1*766*03
8.30056*01
3.60086*01
2.*1656»02
1.19256*01
2.13066*00
2.05686*00
8.32906-01
5.4*406*00

1.07866-01
7.0492E-01
1.0*816-01
2.3*53E-03
2.1942E-03
4.9485E-03
7.26286-02
2.99346-04
2.90726-13

US1 = 2.906*0* M/SEC
XH6 « .15

STANDING ShCCK
3.90516*03
7.36056*01
2.6*706*01
2.00966*02
1.12*2E«01
2.08386*00
2.00*36*00
8.5669E-01
5.90376*00

MO L E F R A C T I ON S

8.32256-02
7.525*E-01
8.1427E-02
2.80356-03
1.73S7E-03
3.*2S5E-03
7.47306-02
I. 08656-0*
6.26676-15

R6FLECT6D SHOCK
f. 45136*03
8.59966*01
3.60086*01
2.57466*02
1.21816*01
2.1614E»00
2.083*6*00
8.28186-01
5.51726*00

1.19106-01
&.8390E-01
1.1575E-01
1.9755E-03
2.1720E-03
5.10406-03
7.15866-02
4.12156-0*
9.11066-13

PI = 5
XH2 =

P
T
RHO
H
A

S
2
GAM 6
U

SPEC 1ES

6-
H
H*
H2
H-
H2*
HE
H6*
H6*»

.006*04 N/S<3-M

.85

MOVING SHOCK
7.26806*02
5.03556*01
7.63086*00
1.26*5E*02
9.5087E»00
2.0*44E*00
1.8915E*00
9.4929E-01
2.1052E*01

2.5*656-02
a. 66006-01
2.53256-02
3.03786-03
3.7986E-0*
5.176*E-d*
7.9300E-02
2.0166E-06
l.*675E-21

PI « 5.006*04 N/SO-M,
XH2 • .

P
T
RHO
H
A

S
i
CAME
U

SPEC !6 S

e-
H
H*

h2
h-

H2*
HE
HE*
HE**

85

POKING SHUCK
6.27386*02
5.590*£*01
7.6661 E*00
l.*375E»02
9.93*86*00
2.0931E»00
1.93066*00
9. 1*516-01
2.24715*01

*.*58 86-02
a. 30025-01
*.*32 16-32
2.0713E-03
5.2*26E-0*
7.8275E-0*
7.7689E-02
8.3913E-06
2.5200E-19

t US1 = 3.00E»04 M/SEC
XHE = .15

STANDING SHOCK
4. 17556*03
7.65916*01
2.6856E»01
2.15136*02
1.1*916*01
2.11266*00
2.0300E*00
8.*932E-Ol
5.971SE*00

" HOLE FR ACT IONS

9.*794E-02
7.30686-01
9.27186-02
2.4078E-03
1.79826-03
3.7130E-03
7.3731E-02
1.6060E-04
2.5590E-14

REFLECTED SHOCK
6.82146*03
8.909TS»Ol
3.62816*01
2.74186*02
1.24466*01

2.1916£*00
2.11026*00
8.23936-01
5.59766*00

1.3021E-01
6.6311E-Q1
1.26566-01
1.66386-03
2.13966-03
5.2312E-03
7.0523E-02
5.5970E-04
2.7395E-12

US I « 3.20E»0* M/SEC
XHE - .15

STANDING ShQCK
*. 83686*03
8.26356*01
2.8108E*01
2.*5*9E«02
1.20056*01
2.16936*00
2.082*E*00
8.3747E-01
6. 122SE»00

MOL E FR ACT IONS

1.17616-01
6.8754E-01
1.14S5E-01
1.79C4E-03
1.8656E-03
4.2057E-03
7.17C86-OZ
3.23766-04
3.2350E-13

REFLECTED SHOCK
7. 75816*03
9.57816*01
3.7*046*01
3.10266*02
1.301*6*01
2.25206*00
2.16556*00
8.16536-01
5.78916*00

1.5223E-01
6.2203E-01
l.*7OTE-01
1.16236-03
2.0*356-03
5.37566-03
6.82666-02
1.0029E-03
2.2976E-11
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TABLE I. -Continued

p. • 50 kN/ i

PI = 5,
XH2 = ,

P
T
RHO
H
A
S •
Z
GAME
U

SPEC IPS

6-
H
H*
HZ

H-
h2*
HE
HE*
HE**

PI - 5
XH2 "

P
T
RHO
H
A
S
I
GAME
U

SPEC IES

£-
H
H*

H2
H-
H2*
HE
HE*
HE**

.OCC*04 N/Sg-M,

.85

MOVING SHOCK
9.3632E»02
6.0766E*OL
7.d0256*00
1.6225E»02
1.33556*01
2.1406E*00
1.974dE»00
8.9357E-01
2.393dE*01

6.57906-02
7.89666-01
6.5368E-02
1.54146-03
6.4206E-04
1.0401E-03
7.5933E-02
2.3594E-05
1.0602E-17

.OOE*04 N/Sg-M

.85

MOVING SHOCK
1.0531E*03
6.5198e*0l
7.9854E*00
l.8192c*02
1.0773E*01
2.1875E*00
2.0227E*00
8.799BE-01
2.5430E*01

0.7840E-02
7.4756E-01
3.72*3E-02
1.1907E-03
r.3072E-04
1.2747E-03
J.4L06E-02
5.2950E-05
1.9880E-16

r US1 - 3.40E*04 M/SEC
XHE = .15

STANDING SHOCK
5.6313E«03
U.8857E*01
2.96726*01
2.7837E*02
1.2539E*01
2.2253E»00
2.1359E«00
8.2847E-01
6.2805E*00

- MOLE FR ACT ION S

1.3973E-01
6.4586E-01
1.3643E-01
1.3199E-03
1.8645E-03
4.5656E-03
6.9626E-02
6.0235E-0*
3.1011E-12

REFLECTED SHOCK
8.8998E»03
1.0307E»02
3.8862E*01
3.49586*02
1.3625E*01
2.3117E*00
2.22195*00
8.1061E-01
6.0118E»00

1.7348E-01
5.8263E-01
1.6835E-01
7.8881E-04
1.9144E-03
5.3272E-03
6.5799E-02
1.7123E-03
1.7042E-10

, US1 = 3.60E*04 M/SEC
XHE - .15

STANDING SHOCK
6.5291E*03
9.5335E*01
3.1271E*01
3.13486*02
l.J097E*01
2.281CE+CO
2.1901E»00
8.2160E-01
6.4878E*00

— MO LE F R A C T I ON S

1.60'!6E-01
6.06C8E-01
1.56S7E-01
9.5123E-04
1.8026E-03
4.73?4E-03
6.7439E-02
1.0527E-03
2.4174E-11

REFLECTED SHOCK
1.0219E»04
1.1113E*02
4.0338E*01
3.S209E«02
1.4293E*01
2.3712E*00
2.2796E*00
8.0638E-01
6.2747E*00

1.9406E-01
5.44806-01
1.8798E-01
5.1390E-04
1.7751E-03
5.0748E-03
6.3024E-02
2.7764E-03
1.1399E-09

PI = 5.
XH2 = .

P
T
RHO
H
A

S
i

GArtE
U

SPEC IE S

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

PI = 5.
XH2 = .

P
T
RHO
H
A
S
i

GAME
U

cppf ICCOrel* It o

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

OOE*04 N/Sg-Mi
85

MOVING SHOCK
1.1773E»03
6. S3 66 B» 01
8.1864E*00
2.0273E»02
1.1190E*01
2.23436*00
2.07326*00
8.7064E-01
2.6936E*01

1.10086-01
7.05086-01
1.09Z9E-01
9.3S23E-04

7.9073E-04
1.4772E-03
f.2248E-02
1.0327E-04
2.2452E-15

006*04 N/SO-M,
85

MOVING SHOCK
1.3087E*03
7.3383E*01
8.3889E*00
2.2468E*02
1.1610E*01
2.2811E*00
2.1258E*00
8.64086-01
2.84476*01

1.321 36-01
6.6297E-01
1.3113E-01
7.3798E-04
8.2379E-04
1.6414E-03
7.0377E-02
1.8355E-04
1.81046-14

US1 * 3.80E«C4 M/SEC
XHE • .15

STANDING SHOCK
7.5190E*03
1.0219E»02
3.2776E«C1
3.5075E»02
1.3686E*01
2.3363E»00
2.244SE*00
«. 16*66-01
6.7339E*00

MOL E FR ACT IONS

1.8131E-01
5.6824E-01
1.7654E-01
6.6493E-04

1.7005E-03
4.7218E-03
6.5072E-02
1.74486-03
1.6132E-10

REFLECTED SHOCK
1.17036*0*
1.20136*02
4.1651E*01
4.3792E*02
1.5036E»01
2.43006*00
2.3389E*00
8.0459E-01
6.59406*00

2.1401E-01
5.0845E-01
2.0679E-01
3.1975E-04
1. 65*36-03
4.6469E-03
5.9903E-02
4.2288E-03
6.9018E-09

US1 • 4.006*04 M/SEC
XHE • .U

STANDING SHOCK
8.59466*03
1.0950E*02
3.4124E«01
3.9012E»C2
1.4310E«01
2.3908E*00
2.30016*00
8.1103E-01
7.0012E*00

MOLE FRACT IONS

2.0067E-01
5.3256E-01
1.9499E-01
4.5042E-34
1.5644E-03
4.5317E-03
6.2477E-02
2.7375E-03
9.4052E-10

REFLECTED SHOCK
1.3339E»04
1.30526*02
4.25486*01

4.8701E*02
1.5901E*01
2.48916*00
2.40196*00
8.0647E-01
6.96406*00

2.3404E-01
4.72186-01
2.2551E-01
1. 86746-04
1.56956-03
4.07376-03
5.64216-02
6.02936-03
3.91776-08
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TABLE I. -Continued

p -SOkN/m

PI = 5
XH2 -

P -
I .-
RHO " -'
H ; . • • • • •
A ..,"

s " '-. :.,
i ',- ' '
GAME
U '

SPECIES

E-' -'-.
H .
H* - : •

HZ-f -.••;> '
H- . •",. . .
H2* . i - •
HE . '. ..
HE*.'. , -•
HE**

PI = 5
XH2 =

r' -<...-,

P
T
fcHJ 1 .
M .' . '.
A ' , .
s
i ' '.
CAME .-.
U

SPEC IES

E-' ' • ? !
^ - . . • ' •
H* " -:

H2 ' ",' v

H- , " :.
H2*. - . ' • .
HE
Hfc*
HE**

.'OOE»04 N/Sy^M',

.85

MOVING SHOCK
- 1.44nE*03
. 7.7332E*01

8i5827E*00' •
•_2.4776E*02
^i.ZOJ8E*01 . .
. 2.3280E*00
.- 2.18026*09 - i

.8.SS5JE-QI
2.9"<60E*01

_"

1.5331E-01
,6.2lo«E-01

; 1.5257E-01 -
- 5.8J56E-04
", d.3231E-0', ••

•'. .1.7629E-03 .
S.U494E-02

.- 3.0594E-04
1.1S53E-13

.00"E»0* N/Sg-M,

.85

'HUi/INC SHOCK
1.5923E*C3

, »'. 12795*01
8. 7604 E*00

* 2.7197E*OJ
1.247dE*01
2.3751E*00

;2.2362E»00
' a.5661E-01
' 'J.I*6'<E»01

-" '1.7499E-01 .
S.BH36-01
1.7349E-01 -

' 4.52836-04
8.19Z76-04

. '1.8392F.-C3
6.05916-02

- 4.87006-04

6.2342E-13

US1 = A.20E*
XHE « .15

STANDING SHOCK
9,.T331E*03

- 1.1751E«02
3.5140E»01.

.4.31426*02
1.49966*01
2.44556*00

• 2.3572E»00-
8.11916-01,
7.32426*00

MOLE FRACTIONS

. . . 2.1964E-01

. - 4.9792E-01
2.1285E-01

' 2.9214E-04
, • 1. 47176-03

.•> 4.1861E-03
5.9559E-02

. 4.0767E-03
4.98?3E-09

04 M/SEC -'-

REFLECTED SHOCK
1.5151E*04-
l.*296E*02
4.28996*01

•. 5.40596*02 •
. ;1;6943E*01.

.:*.5*81E»00.-
2.4705E»00 •

.• --8.1276E-01
7.4770E*00

•-. 1*

.-• "2.5468E-01
4.3479E-01
2.4478E-01:
1.0074E-04
1.5323E-03
3.4057E-03
5.2691E-02
8.0247E-03-
2.1512F-07

USl » 4.40E*04 H/SEC
KHE - .15

STANDING SHOCK.
1.0919E»04
l.i625E«02
3.580SE»01
4. 7456E«C2
1.5754E»Ol
2.4987E*00

' 2.4153E*CO
. 8.1391E-01

7.7042E*00

MO L£ FRflCTI CN S

' 2.3797E-01
4.647CE-01
2.2952E-01.
1.8276E-C4
1.3830E-03
3.73S6E-03
5.6410E-02
5.6937E-03
2.36S2E-OB

, REFLECTED SHOCK,
1.7131E*04 ;
l.«796E»02

- .4.26126*01 •,
5.9873?»02
1.61836*01
2.t058E*00
2.5451E»00
8.2244E-01 •
8.12256*00

. 2.7589E-01
3.9614E-01-
2.6473E-01
5.0295E-05
1.5385E-03.
2.7187E-03

. 4.8962E-02-
9.9737E-03
1.1327E-06

PI = 5
XH2 =

- - •
p
T
RHO.

H
A ,
s'.
z
GAM6'
u

s PEC IES

E- .. • .
H; ' -•
H*
H2
H-
H2»
H6
H6» . ,
HE**

PI = 5.
XH2 = .

P
T 7.
RHO
H
A
S
I • -
GAME •
U

SPEC IE S

E-
H
h+ •
K2
h-
H2»
HE
HE*
hE*»

.006*04 N/Sfl-M

.85

MOVING SHOCK
l.7441E*03
8.5279E*Ol
8.9168E*00
2.9730E*02
1.29326*01

.- 2.4222E*00
2.29366*00 -
8.55086-01 .
3.29736*01

. 1.9562E-01
5.4219E-01
1.93786-01,
3.4875E-04
7.88106-04
1.86966-03
6.4651E-02
7.4916E-04
2.9738E-12

.OOE*04 N/SO-M,

.85

MOVING SHOCK
1.90246*03

- 8,93846*01
9.04816*00 •
3.23746*02
I.3406E*01
2.46946*00
2.35226*00
8.5481E-01
3.44696*01

2.15636-01
3.0434E-01
2.1340E-01
2.64326-04
7.42716-04
1.85546-03
6.2647E-02
1.12236-03
1.29366-11

> US1 - 4.606*04 M/SEC
XHE = .15

STANDING SHOCK
1.21236*04

. 1.3595E*02
. 3.60176*01

. 5.19356*02
~, 1.66106*01

. - 2.55076*00
2.47576*00

f 8.1969E-01
8. 1775E*00

- MHI P PQ ATT FnXlCHULt rKAll lUnd

2.56C9E-01
4.31?5E-01
2.4671E-01
1.0960E-04
1.3224E-03
3.2313E-03

. -5.3116E-02
7.4716E-03
1.02876-07

REFLECTED SHOCK
U 93056*04
1.7655E»OJ
4.16076*01
6.62796*02

. 1.9665E*01
• 2.66336*00
-2. 62806*00

- '8.3348E-01
8.98096*00

2.9812E-01
• 3.55346-01

2.85816-01
. - 2.30306-05

1.56106-03
2.0670E-03
4.5280E-02
1.1793E-02
5.9007E-06

US1 - *. 806*0* M/SEC
XHE » .15

STANDING SHOCK
1.33326*04

. 1.47006*02
; 3.57076*01

5.65736*02
1.75976*01
2.6017£«00 '
2.54016*00
8.29296-01
8.72576*00

• MpLE FR ACT IONS

2.74446-01
3.9872E-01
2.6374E-01
6.2439E-C5
1.28666-03
2.69676-03
4.9770E-0£
9.28306-03
4.21456-07

REFLECTED SHOCK
2.16426*04
1.9813E*02
4.0276E*01
7.3216E*02
2.1279E*01
2.7173E»00
2.T121E*00
8. 42686-01
9.98916*00

3.1942E-01
3.1615E-01
3.0600E-01
1.0434E-05
1.56886-03
1.5448E-03
4.18896-02
1.33926-02
2.71716-05
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TABLE I. -Continued

p -50kN/m

PI = 5,
XH2 = . .

V
I
RHn
H
A

S
Z
GAMt
U

SPEC IES

E-
H-
H*

H2
H-
H'it
1-E
HEt
HE**

P I = 5
XH2 *

p
T

Rhu
H
A
S
Z
CAHb
U

SPEC IES

E-
H

M*
H2
H-
H2»
HE
HE*
HEt*

,OOE*04 N/SU-Mi
,85

MOVING SHOCK.
2.0670E»03
9.36<.2E*Ol
9.1515E*OC
3.513a6*0?
1.3902E*01
i. 5164E*00
2.4120E*00
8.5571E-01
3.5955f»01

Z.SSOO'E-lM
4.6788E-01
2.3225E-01
1.96t2E-04
6.B725E-04
1.7997E-03
6.0544E-02
1.6447E-03
5.2427E-11

.00c*04 N/SQ-M,

.85

MOVING SHOCK
2.2377E*03
9.8097£»01
9.2250F»00
3.79956*02

. 1.4425F*01
2.5fa33S»00
2.472af»00
8.5775t-01
3.74296*01

2.5371E-J1
*.32i)9E-01
2.5U26E-01
1.4327E-U4
6.2602E-04
1.73776-03
5.b29BE-C2
2.3620E-03
2.0073E-10

US1 = 5. COE*
XHE = .!5

STANDING SHOCK
1.4513E«04
1.59'.4E»02
3.5001E*01
6. 1345E«02
1.86746*01
2.6494E»30
2.60546*00
8.4102E-01
9 . 3 B 5 7 E * C O

MOLE FRACTIONS

2.92186-01
3.6643E-01
2.80316-01
3.47S26-05
1.2692E-03
2.20C8E-03

. 4.6631E-02
1.092SE-02
1.55796-06

US1 = 5.20E*
XH6 • .15

STANDING SHOCK
1.5624E«04
1.72826*02
3.38036*01
6.6J20E»02
1.96696*01
2.6962E»00
2.67456*00
8.5414E-01

. 1.0197E«01

MOLE F R A C T I O N S

3.10056-01
3.3378E-01
2.97C7E-0*
1.67066-05
1. 24936-03
1.7484E-03
4.3606E-02
1.2473E-02
5.4355E-06

04 M/SEC

R6FLECT60 SHOCK
2.4122E*04
2.22996*02
3.86676*01
8.0675E»02
2.3024E»01
2.7699E*00
2.7977E*00
8.4975E-01
1.11276*01

3.3988E-01
2.7870E-01
3.2513E-01
4.7462E-06
1.53046-03
1.14396-03
3. 85876-02
1.49186-02
1.11256-04

C4 M/S6C

R6FLECT60 SHOCK
2.66886*04
2.49246*02
3.72276*01
8.8539E»02
2.4741E«01
2.81776*00
2.8764E»00
8.5379E-01
1.2312E»01

3.5771E-01
2.46576-01
3.41246-01
2.3430E-06
1.4550E-03
8.6931E-04
3.54596-02
1.63216-02
3. 67516-04

PI = 5
XH2 =

P
T
HhJ
H
A
S
i
GAME
U

SPECIES

E-
h
H*
H2
H-
h2»
HE
HE*
HE*»

PI = 5
XH2 =

P '
T
RHO
H
A
S
Z
GAME
U

t pp f ice
S r C U 1 1 i

E-

4
H*

H2'
H-

H2«
HE
HEt
HE»»

.006*04 N/Sb-M

.85

MOVING SHOCK
2.4145E»03
1.0280E*02
9.2678E*00
4.0971E*0.?
1.4977E»01
2.6098E»00
2.5343E*00
b.609rE-01

•3.d890E*01

2.71T1E-01
•3.9949E-51

. 2. 67366-01
1.0211E-04
5.6311E-04
1.5862E-03
5.5864E-02
3.3232E-03
7.3229E-10

. OOE*04 N/SU-M

.85

MOVING SHOCK
2.5969E*03
1.0779E»02
9.27936*00
4.4055E*02
1.5564E»01

• '2.6560E»00
2.596«E»00
8.6558E-01
4.0337t»01

2.8899E-01
3.6775E-01
2.S3*8E-OL

• 7.1129E-05 .
J.0213E-04
1.4432E-03
5.3202E-02
*.5701E-03
2. 5 56 9E -09

• US1 - S.40E»04 M/SEC
XHf = .15

STANDING SHOCK
1.6677E»0«
l.S7*OE*OZ
3.2*55E»01'
7. 120<E«02
2.1101E*01
2.7396E+00
2.7«20E«00
8.6650E-01
1.109*E*01

- MOLE FRACTIONS

3. 26716-01
3.03Z9E-01
3.12686-01
1.0185E-05
1.22166-03
1.38296-03
4. 08596-02
1. 38286-02
1. 6 8 S« 6-05

. US1 - S.60E*
XHE - .15

STANUINC SHOCK
1.7666E»04
2.0316E»02
3.0951E«01

' 7.6300E*02
2.2388E»01
2.7817E>00
2.80956*00
8.7817E-01
1.2057E*01

~ MOLE FRflCT IONS

3.*261E-Ol
2.7*23E-31
3.2750E-01
5. 56856-06
1.1753E-03
1.0863E-03
3.82376-02
1.5105E-02
<,. S<< 176-05

R6FL6CT60 SHOCK
'2.93156*04
: 2.77196*02
3.58266*01
9.67946*02 '
2.64676*01
2.86396*00
2.95206*00 '
8. 56106-01
1.35356*01

3.73986-01
2.18236-01
3. 54956-01
1.2270E-06
1.34736-03:
6.72346-04-

• 3.21376-02
1.76486-02
1.0284E-03

0* H/S6C

R6FL6CT6D SHOCK
3.19276*04
3.04666*02
3.47056*01
1.05286*03

.2.80746*01
2.90586*00
3.01976*00

. 8.56716-01
l.4706E*01

3.8790E-01
1.9537E-01
3.65286-01
7.11216-07
1.2373E-03
5.40006-04

' 2.86806-02
-•1.86756-02

2.31886-03
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TABLE I. -Continued

p. • 50 kN/ m'

PI = 5
XH2 »

p
T
RHO ' .
H . ',
A
S ,'. '
i
GAME •"
U

SPECIES

1- ' ' '
H ' ' "

Ht
H^
H~ ' •'" : '
HJ* '-. -'•
HE ' ' \
H6» '-
H6**

PI - 5
XH2 =

K

T
RHil
M
»

S

l̂iAME
U

SPEC IES

E-
H '

H*
Hi
r-
H?*
hf
hE*
HE**

.OOE*04 N/SU-M,

.85

I:'MOVING SHOCK •
2.78526*03 "

' .1.13086*02
9.26665*03
4.72506*02

,'.1.:61B96»01
' 2.70106*00

2.65816*00
•8:71916-01
4.17716*01

3'.0534E-01
3. 380SE-01
2.9S39E-01

•' •"».a62SE-05
" ' V.4666E-04
' . 'l.2U9t,E-03
' '5.0326E-02

6.1066E-03
0.4669E-09

.COE»0» N/SU-M,
.05

MJVING SHUCr
2.97826*03
1.1887E.02
9.20586*00
5.0550E»Ot
1.08826»U1
2.74t4F.OO
2.72156*00
«.8097E-o:
4.31766*01

3.213UC-J1
J.0927E-01
3.120SF-01
J.2123E-05
^.9594E-')4
1.125&E-03
4.7150E-02
7.96775-03
2 .7S43E-J6

USl = 5.80E*
XHE = .15

STANDING SHOCK
1.8581E»04
2.1938E*02 '
2.9477E«01
8. 1482E*02

', ' 2.'3665E»01
2.821CE*00 "•

," 2.8734E*00
8.8840E-01 "
1.3107E*01

MULE FRACTIONS

3.5703E-01
2.48C5E-01 .
3.4074E-01
3il565E-06

.'1.1157E-03
fl.'6061E-04

: 3.57SCE-02
1.62SOE-02
U2357E-04

USl » 6.00E*
XHE - .15

STANDING SHOCK
1.9«>OOE«04
2.3589E*C2
2.8030E«01
8.6757E*02
2.4922E*01
2 .85B5E»00
2.934CE*00
8.9747E-01
1.4t5oE*01

MOLE FRACT IONS

3.7015E-01
2.2449E-01
3.5252E-01
1.8540E-06
1.J389E-0?
6.oa02E-0<.
3.3429E-02
l.»412E-02
J.8416E-04

04 M/SEC

REFLECTED SHOCK
, - -3.4499E»04
, . 3.3168E»02

: ' 3.3T39E*01
' 1.1391E»03
".2.9600E*01
' .'2.9450E*00
','3.'0828E*00

' ' 8.5689E-01
1.5779E»01

• - .1

„___

4.0135E-01
1.7647E-01

. 3.7295E-01

. 4.4462E-07
'1.1310E-03

." 4.4581E-04
2.4972E-02.
1.9285E-02
4.4002E-03

04 M/SEC

REFLECTED SHOCK
3.6919E»04
3.5761E»02
3.2860E*01
1.2270E»03
3.1039E»01
2.<!817E»00
3. 141 8E» 00
8.5751E-01
1.6805E*01

4.H54E-01
1.6083E-01
3.7847E-01
2.9689E-07
1.0323E-03
3.7690E-04
2.1188E-02
1.9386F-02
7.1692E-03

PI = 5
XH2 =

p
T
RHO '
H
A ' ••
S
z
GAME
U

SPEC IE S

E-
H ; .
H*
H2 .
H-
H2*
HE
Ht*
ME + *

PI - 5.
XH2 * .

H '.
T '
RHJ
H

A
b
L
GA.Mt
U

SPEC I E S

h
h*
K2
1 —
H2«
HE
HE*
HE**

.OOE»04 N/S«-M

.85

. MOVING SHOCK'

.' 3. 1762E*03
l'.25HE»02
9.U80E*00
5.3957E*02
i.7640E*01

. 2. 7905E*00
'2.7843E*00 .

8.9327E-01 '
«.<>564E*01

" 3.3654E-01
J2.8236E-01
3.2589E-01
2.077«E-J5
3.5316E-0*
9.65*lE-0'i
4.'3831E-02
'1".00<.2E-02
B.5380E-08

00£»0* N/SQ-M,
85

KOVING SHOCK
3.'3787E*03
1.3195E*02

- 8.9936E*00
. 5.7468E»02
i.8485E»01
2.o335f *00
2.'8<.72E*00
4.09Sd':-OI
4.592<.E*01

'J.51J6E-T1
2.5680E-01
5.3831E-01
li3060E-05
3.1734E-0*
8.11d5E-04
4.0434E-02
1.2249E-02
2.S611E-07

. USi > 6.20E*
XHE » .15

STANDING SHOCK
i 2.0122E»04

2.5267E«02
2.6618E»01 ;

,9.2100E«02
2.6164E*01
2.89«8E»00
2.9919E«00
9.0555E-01
1.5270E«01

~ -HOLE FRACTIONS

. .3.8221E-01
2.0319E-01

'3.6295E-01
1.1230E-06,
.9.5528E-0* .
5.5440E-0*
3.1064E-02
1.8474E-02
5.9762E-04

04 H/SEC

REFLECTED SHOCK
. 3.9240E.04

• • 3.8409E»02
3.1915E»Ol

. 1.3166E»03
3.2503E»01
3.0ia7E*00
3.2012E»00
8.5921E-01
1.7780E*01

4.224OE-01
1.4663E-01
3.8285E-01
2.O300E-07
.9.3J27E-04
3.20506-04
1.7292E-02
1.8967E-02
1.05996-02

USl > 6.40E*04 M/SEC
XHE - .15

STANDING SHOCK
.2.0766E«(K

. "2.6956E»02
2.5282E*01
9. 7544E*02
2.7377E»Ol
2.9299E*00
3.047CE*00
9.1253E-CI
1.6354E>01

MOLE FR ACT (CNS •

3. 9329E-01
1.8418E-01
J.7198E-01
7.0244E-07
D.6942E-0*
4.5110E-04
2.8650E-02
1.9426E-02
1.1538E-03

REFLECTED SHOCK
4.1398E*04
*.0977E»02

• 3.1025E.01
1.4081E.03
3.3903E»01
3.0533E*00

. . 3.2563E»00
8.6143E-01
1.8735E*01

4.3214E-01
1.3444E-01
3.8623E-OI
1.4447E-07
8.4279E-0".
2.7659E^04
1.3773E-02
1.8112E-02
1.4180E-02
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TABLE I. -Continued

p • 50 kN/ m

PI = 5.
XHi = .

f
T ' "• : "

KHCK , ' :
H
A '•'

s -
/z >

GAME
U • •

SPECIES

E-
h
h» ' ' ' -
h2 '>. : ' •
H- .: '• • •
M2» " '
HE
HE* *i ; '
HE»» • .•

PI = 5.
XH2 • .

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

S P E C I F S •

E-
H
h*.

H2
h-
H2» . • •
HE
HE*
HE»»

0"?*C4 N/SO-M.
85

MOVING SHOCK
3.584UE»03

••1.3954E»02 •
8-.82bUE»00 :

o.lOblE»02 .
1.9*37E*01

'2:B758E*00
2.9105E»00
9. 3025E-01
4:7250E*01 '

3;'650*6-c'i..
2.3229E-01
3.5017E-01 '.
7.9377E-06
2.87*OE-0«
6.6811E-34
3. 70496-32

4.4488E-02 •
7.5189E-07 '

OOEtO* N/Sli-H,
85

MOVING SHUCK
3.7948E>02
l.*7B4E>02 '
8.636'.E»00 .
6.4796E»02
.2. 0*74E»01 .
2.9160E+00

'2,9720E»00
':9.54JOE-01

«..8!>46E»01

' !____

3.7d07E-01
2.0946E-01
3.6119E-01

. 4.7287E-06
2.6326E-IH
5.4165F-04
3.3872E-02
1.6597E-02
J.1164E-06

US1 * t.60E»
XHE = .15

STANDING ShOCK
2.1342E«C4
2.8671E»02
2.40C9E»Ol

-1.0312E*0?I
• 2.8577E«01

2.96<,8E»00
3.10C5E»CO
9.1865E-01
l.T343E»01

KOLR FR iCT ION S

• 4. 03696-01
1.67C3E-01

' 3.7975E-01
'4.5052E-07

' 7.84C9E-04
3.6954E-04
2.6098E-02

• 2.021CE-02
2.0717E-03

04 M/SEC

REFLECTED SHOCK
4.3247E»04

' 4.3466E»02
3.0083E»Ol

! l.4987E»03
3.5254E»01
3.0861E»00
3.3075E»00
8.6453E-01

' 1.9549E»01

4.40SOE-01
: 1.2356E-01

3.8919E-01
1.0532E-07
7.5660E-04
2.4038E-04
1.0754E-02
1.6974E-02
1.7624E-02

US1 " 6.80E»04 M/SEC
XHE • .15

STANDING ShOCK
2.1B48E»04
3.'0334E*C2
2.2861E»01
1.088CE»C3
2.9714E*01
2.9979E*00
3.1506E400
9.2386E-01
1.6300E+01

K.OLE FRACTIONS

4.1311E-oi
1.5226E-01
3.8600E-01
3.0102E-07
7.061CE-04
3.0735E-04
2.35C3E-02
2.0712E-02
3.3957E-03

PEFLECTED SHOCK
4.4992E*04
4.6111E»02
2.9057E*01
1.59346*03
3.6669E»01

' 3.1195E*00
3.3580E»00
6.6839E-01
2:C474E»01

. .

4.4928E-01
1.1300E-01
3.9217E-01
7.6346E-08
6.6980E-04
2.0785E-04
8.0948E-03
1.5576E-02
2.0999E-02

PI •
XH2 =

P
T
RHQ . .
H
A
S
I
GAME
U

5.0UE»04 K/Sy-M
.05

MCV1NG SrIGCK
4.0C67E»03
'1.5718E»02
8.40326*00
6.8t06E>Oi

' 2.1617E»01
2.9556E»00
3.0335E*00

. 9.8004E-01
4.9795E*01

,' US 1 = 7.00E*04 H/SEC
XHE = .15

STANDING SHOCK
2.2230E*04
3. 1974E«02
2:i727E«01
1.1454E«03
3.0835E«01
3.0312E*00
3.1999E+00
9.2932E-01
1.92046*01

REFLECTED SHOCK
4.64796*04
4.8932E*02
2.78746*01
l.t917E*03
3.81656*01
3.15416*00
3.40776*00
B.7354E-01
2.15036*01

i^CU

H .
H*'
H2
H- -
H2»
HE
hE» "
HE**

3.9057E-01
1.87516-01
3.71806-01
2.71BOE-06
2.42126-04
4.29656-04
3.086?6-02
1.85786-02
5.8940E-06

- nuLt r-KfliilUN^

4.22I1E-01 '
1.3853E-01
3.9120E-01
2.0537E-07

. 6.31566-04
' 2.5693E-04
2. 07886-02 '.
2.0896E-02 1
.5.19306-03 !

>.5T29E-Ol
.02546-01
.9539E-01
.45006-08
.81316-04
.77806-04
.8638E-03
'.4001 E-02
.41536-02
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TABLE I. -Continued

• l O O k N / m

PI " 1
XH2 •

P-; .-. ..
T '.- • - -'
KKO '•'•

H
A • ••
S •' '
z •-.
GA.1t-
U • • -

cpc f ice
ir t \f it 3

t-
H ' .
H*

H2 ' ' ••••-
H- •:'• • ' - ' -
H2»--~ -'
HE- " - • •
hE*' • -
HE'»» .'

.006*05 N/Sg-M,

.85. ' ' •'

MOVING SHOCK
' -1.2097E»01

- 3.0557E*00
3.9585E»00
3.12446*00
1.74116*00
1.07956*03 ' •
1.0000E»00 •

. 9.9208E-01 '
2.4141E*00

3.B934E-65
• 5.7822E-11

5.3145E-21
d. 50006-01

• • 1.11816-71
" 6.41076-20

1.50006-01
- 4.52146-71
1 3. '

US1 = *.COE«03 M/S6C
XHE = ".15

STANDING SHOCK
2.53966*01 •
3.82796*00
6.63546*00

- 3.94366*00 '•
' 1.93956*00 •
' U0820E*00
• 1.00006*00 '

9.'8274E-Ol'
1.43666*00 '

2.28066-43
9.81356-09
1.0S24E-20

•8.50C06-01
8.24896-48
5.8497E-20
1.50006-01

' 1.06136-58
' t.

••

R6FL6CTED SHOCK
' ' 6.23346*01
• ' S.4*85E»00

'•' 1.14406*01
5.73606*00
2.28946*00'

-• -1.10556*00
- ' -1.00006*00

9.62016-01
1.27856*00

1.96396-27
' 9.19196-06

2.26036-20
8.4999E-01

' 2.14716-30
- 4.6818E-20
- l.SOOOE-01

3.4035E-49
0.

PI * 1
XH2 «

''P. ' '"'.. .'
T .' .
RHO
H -i-
A .'•,!'
S • " i '.
I . „' .
GAME "
u. ..'.;

SPECIES

6- . .
h
H* ; . ,
H2 "'
H- .' ' '.
H2»
H6
H6» • -..'
HE**

.006*05 N/SU-M,

.'as' "•' '' :t]

MOVING SHOCK.
2.766*6*01 .,

.'5.59006*00,
4.94856*00,
5.89766*03 .'

,. 2.31696*00 .
1.16206*00 . '.

' 1.00006*00,-
", 9.60246-01." .
. 3.86696*03...-.

_ _

3.60206-26
2.1074E-05
3.05976-20
8.49986-01
2.75186-29 .
3.88246-20

. 1.50006-31
1.2*796-48.

• J. ' . :

US1 - 6.006*03 M/SEC
XHE •' .15

STANDING SHOCK
, ' , 8'.'5947E«01
.. 7.77*2E»00"
' '.' -l.'lO*9E»01
' '8'. 50236*00

',2.69556*00
. .:'!. 17156*00 '
;.;. 1.0006E»00

r," 9. 3*076-01 .
. .i.7274E»Op

.MOL6. FRACTIONS

. 7.2326E-17

. ' .1.13586-03
- ' 3.70596-17

:8.*8«56-01
•'.-. 6.6938E-19.
,.' 3.6006ET17
.' l.*991E-01

• . t 2. 8*596— 37.iv
i'.'.O.

'.."• , ;....

REFLECTED SHOCK
1*75696*02

,"' l'.0167E*01
' 1.71706*01
' 1.17896*01

3.02916*00
, 1.2018E*00

. ; i.oo6*E»ob

. ' 8.96T2E-01'
1.56686*00

--— T. •

8.320*6-13
1.27296-02
5.01856-13
8.38236-01

. *.7231E-1*
. " 3.77*3E-13

. l.*90SE-01
'. 1.556*6-29
, o. - ,

PI = 1
XH2 =

P '
T
RhO
H'- '
A . "
S ' '
Z ;. ,
GA.1t''
u -:

SPECIES

E- . •
H- . '
h* " '

H2 . " - ' "
H-

H2* ' .
HE
HE*
HE** '

.30E*05 N/Sg-M,

.85 - ••

MOVING SHOCK
•1'. 9056E* 01
4.2232E»00
4.51266*00

. 4.3713E*00
2.0318E»03

.'• 1.1215E»C'J
1.00006*00
9.7747E-0!

' 3'. !42iE*00

__

2.86296-37
1.15586-07
1.7399E-2C
d. 50006-01
2.6V55E-41
5.2023E-20
1.5000E-01
2.4876F-55
3.

US1 = 5. 006*
XH6 » .15

STANDING SHOCK
5.0474E*01
5.6558E*00
8.922tE*00
5.9727E*00
2.3297E»00
1.12746*00
1.00006*00
9.59566-01

' 1.586CE*00

HOLE F R A C T I O N S

1.95126-25
1.93t5E-X)5
2.6185E-20
8.49986-01
2.4530E-28
4.3236E-20
1.5000E-01
4.9181:6-48
T.

0» C./S6C

REFLECTED SHOCK
1.1158E»02
7.7684E*00'
1.43576*01

' 8.4911E»00"
' 2.69596*00'

1.15496*00'
1.00056*00'
9. 35146-0 1J

1.44116*00

1.45296-17..
9.84756-04
2.9806E-18
8.49096-01
4.3247E-19"
1.11856-17
1.49936-01
1.43746-36
0.

PI = 1.306*05 N/Sg-M,.
XH2 = .85

US1 - 7.006*03 M/SEC-
-XH6 = .15 " ~ ,

AMOVING SHUCK STANDING SHOCK REFLECTED SHOCK
P .
T . .'' '
RHO
H " -
A

S . . , " . - •
z '
GAM 6 •.
U ;

SPEC 1 6 S

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

3.79346*01
. 7.12286*00'

5.324U*GO , ..
'7.70446*00 ....

. 2.5896E»00
; 1.20055*00
- 1.00036*00

'9.41226-01 ..,
4.59136*00 .,

4.48536-lb
5.8704E-04
2.64716-18
8.49466-01
2.1958E-iO, .
i. 92906-18
1. 49966-01
5.47596-41 .,
J.

. 1.3394E*02 ..
. ,,9.9927E*00
.i.l.3321E*bl

,.,-.1.15616*01 ...
3.00226*00 . r
1.21416*00 ; -

.-1.0063E*00 <.

. 819640E-01
.;.- 1.8323E*OC -v

5.45936-13 .
•• 1.24466-02 . ,.

3.384SE-13
8.38496-01.
2.45976-14
2.3203E-13

. 1.4907E-01 ...
5.27536-31
0.

2.5485E*02
1.22896*01

. 2.0222E*Ol

. 1.5S73E»Ol
.3.31186*00
.1.24706*00
1.02556*00
8.70316-01
1.6421E*00

1.41386-10
4.97466-02
9.S289E-11
8.03996-01
1.72416-11-

. 6.33346-11
1.4627E-01
8.45646-25.
8.4502E-87,
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TABLE I. -Continued

PI = 1.
XH2 • .

• • ;••-. •.-.
F
T .' '. -
RhD ' .,'
H'. ,'.". .
A
S
i: " ''
GAME •'.
u'

SPEC IES

H"" ."'•'!'•
h« . '
H2 • • ; ' • •
H- • . •

HE
ME*

00t»05 'N/Sil-M
85

MOVING SHOCK'
' 4.9982E*01 '
V8.7353E»00 "-

b.7059fc*00. '
9.7*78E»00
2.82»9E*.OU,
1.2373E*00
1.0027E*00
9.1166'=-0l "•
5.3278E»0)"

.1980E-14

.4440E-03
• 946 5E-1 5
• 449dE"-01'
.9S47E-16"

4.2293E-1^ '
l.*9J9E-Cl ',
7.3B77E-34*

• o.

PI • l.(Oc«35 N/S'J-M
XH2 " .

P"- ' -••- ' "
T. ' - ' • • • - : ' •

RHO * '
H "' "" "-"' l

»•-. -r '.'-'-
%. '..
I ~-\V;

'GAME'"'"
U •

c per re ca**Ct 1C 3

E-.

H*
h2 :
>'- . •
Mi*
HI
hf»
hE»*

65 - '

MOVING SHOCK
6.39726*01
1.0255t*0l
6.16715*00 •

•1.2185E*al'
3.0207£*00

• 1.2731E.OO
'• 1.011bE*OC'
. 8. J965E-01 '

ft.0884E*00

2.172JE-12
2.2673E-02 l

1.5587E-12
8.2903E-01
7.6993E-14 .
6.9066E-13
1 .4030E-01
4.53195-29
0.

. -,US1 • 8.00E.C3 M/SEC
XNE - .15'

STANDING SHOCK
'.. 1.9927E»02

1.20416*01
' ". ' 1;6151E«01

:\1.5207E*Ol

, 1.2565E«00
• 1; 3247E*30

- 8.6924E-01 '
, '1.87a2E«OD'

• MOL t FR ACT ICNS

" "' '9.7757E-11
. , .'4.81SIE-02
."• • .6.7110E-11

" :8.0542E-01 '
' " 19.9731E-12
''J 4.0620E-11

\.46J9E-01
' ' ••2.51TIE-25

' 6.16106-87

REFLECTED SHOCK
. 3.5416E*02
" 1.4177E»01

2.35926*01
,' l.S919E»Ol
' 3.5982E»00

' • 1.29?7E»00
' " 1.0589E»00

8. 624 3E -01'
.' 1.70066*00

3.5985E-09
: " 1.1125E-01

2.6367E-09
7.4710E-O1
6.9979E-1J
1.6615E-09

• ~ ' - 1.4166E-01
' • 1.2674E-21

4.8707E-77

t US1 » 9.00E«03 M/SEC
XHE - .15

STANUING St-OCK
2.8674E*C2'

' 1.38916*01
1.95256*01
1.944VE*01
3.5552E«00
l:2997E*00

: 1.0572E*00 '
J" 8.6069E-01

"' l.'92llE*00"

~' MOLE FR ACT IONS

2.61616-09
" 1.0820E-01

1.9343E-09
.7.4941E-01'
4.40326-10
1.1242E-09

• 1.4188E-01
' 5.3016E-22

7.3797E-79

REFLECTED SHOCK
4.8406E*02
1.5992E*01

' 2.73856*01
• 2.4943E*Ol

' 3.91056*00
1.33976*00

' 1.1053E»00
8.65146-01
1.7702E»00

3.7211E-08
1.9055E-01
2.91636-08
6-.7374E-01

• 9.9358E-09
1.7984E-08
1.3571E-01

- 2.3745E-19
7.1174E-69

PI = 1
XH2 ••

f
T : . ' ...

HHJ
H...
A
S .
1
uAML
U

c ppf 1 c cArti. i t 9

E- .
H . •:. .
h» " .
H2 . .
H-
H2» '
HE
HE*
HE**

.OOE»35 N/SU-M.

.85

•MOVING SHOCK
7.99*3E*01
1.15»9E»01

. '6.70*4E*00 .
l.«866E*01.
3.2025E*00. •

, 1.3089E*00.
1.02B9E*00. ..
S.6013E-01 . .
6.d693E*00

6.5321E-11
S.6134E-02.
*.9287E-11
7.9b08E-Ol
3.78COE-12
1.981*E-11
l.*579E-01.
5.7923E-26
3.

PI = 1.006*05 N/SQ-H,
XH2 3

P
T,"
kHO
H
A "
S
z
GAME
U

SPECIES

l-
H
H*
H2
H-
h2»
Ht
HE*
HE**

.85

MUVING SHOCK
' 9.78076*01

1.2768E*01
7.26«7E»00
1.78346*01
3.3865E*OJ
1.3456E*00

. 1.3544E*00
8.51826-01
7. 6580E*00

' 7.2530E-10
1.0322E-91
5.69J4E-10
7.5452E-01
5.89*6E-11
2.1*91E-10
1.4226E-01
1.1417E-23
4.0670E-S5

• ' US1 = l.OOE*
XHE = .15

STANUING SHOCK
4.00666*02
1.56«4E*01

. 2.32456*01
. .2.4284E*Ot

3.8563E*00
:l.3441E*00
1.10176*00 -
8. 62796-01
1.9778E*00

MOL E FP ACT ION!

2.7119E-08
' I.8470E-01

2.13176-08
6.79166-Ot
6.40516-09
-1.2266E-08
•1.3615E-01
1.00206-19
1.1753E-70

US1 = 1.10E*
XHE = ..15

STANUING SHOCK
5.4087E*02
1.7368E*01
2.6935E»01
2.96696*01
4. 1814E»00
1.38976*00
1.15626*00
8.7070E-01"
2.06386*00

MO L E F R A C T 1 ON S

1.66686-07
2.7021E-01
1.3777F.-07
6.000SE-01
4.9687E-08
7.8596E-08
1.2973E-01
6.3202E-18
1.7113E-63

04 M/SEC

REFLECTED SHOCK
6.52136*02
1.78326*01

. 3.14366*01
. , 3.0689E»01

4.25836*00 .
1.38816*00

.1.16336*00
• 8.74UE-01

1.85786*00

Z.3663E-07
2.8082E-01

.9646 E-07

.90246-01

.9220E-08

.1940E-07.

.2894E-01

. 62 43 E- 17
5*3843E-62

04 M/SEC '•

REFLECTED SHOCK
' 8.60986*02

l.9763E»01
3.5360E*01
3.71896*01
4.64916*00
1.43816*00
1.2320E»00
8.87696-01
1.S780E+00

1.11856-06
3.7664E-01
9.7536E-07
5.0160E-01
4.3722E-07
5. 80396-07
1.2175E-01
5.8216E-16
3.9452E-56
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TABLE I. -Continued

• 100 kN/ m2

PI = I.
XH2 = .

P
T
RHU
H
A
S
z
GAME
U

SPEC IE S

E-
H
H*
ri2
H-
H2»
HE
HE*
HE**

PI = 1.
XH2 = .

P
T
HhO

H
A

S
i
uAMC
U

SPcCIES

F-
t.
H*

H2
h-
H2»

HE
HE*
HE**

OOE*05 N/SU-M,
85

MOVING SHOCK
1.1753E*02
1.3d4c>E*01
7.8090E«00
2.1387E»01
3.5767E»00
1.3832E»00
I. 08706*00
8.50J2E-01
B.**98EtOO

*.*532E-09
1.6000E-01
3.01026-09
7i0200E-01
V.60906-10
1.30396-09
1.38006-U1
5.9819E-22
3.8519E-79

006*05 N/Su-Mt
85

MOVING SHOCK
1.38-«.E*02
1.4d62t*01
a.3058E>0]
2.*620E*01
3.77516*00
l.*219E*03
1.1256E*00
8.51976-01
•,.23306*00

1.9066E-38
2.230'.i:-01
1.59006-Jd
6.»36*6-01
J.3600E-09
3.5257E-J9
1.33276-01
l.*752F-20
!.*70<.F-73

US1 = 1.20E*0* M/SEC
XHE = .15

STANDING SI-OCK
7.07266*02
l.9118E«01
3.0344E«C1
3.55996*01

. *.5353E»00
1.43636*00
1.2192E*00
8.82*8E-01
2.1720E«00

MULE FRACTIONS

7.*05«6-07
3.59556-01
6.4030E-07
5.17416-01
2.59256-07
3.59496-07
1.2303E-01
1.9299E-16
6.74596-58

REFLECTED SHOCK
1.1111E*03
2.1846E»01
3.8825E.01
4.44476*01
5.09026*00
1.48936*00
1.3099E»00
9.0543E-01
2.12666*00

4.3593E-06
4.7318E-01
3.95796-06
4.1230E-01
1.B691E-06
2.2705E-06
1.1451E-01
1.3718E-14
5.5349E-51

US1 = 1.30E»04 M/SEC
XH6 » .15

STANDING ShCCK
U.9496E*02
2.09266*01
3.31836*01
4.20126*01
4.9196E*00
1.4835E*00
1.2889E.OO
8.4736E-01
2.3083E*CO

MULE FRACTIONS

2.6532E-06
4.4823E-01
2.38276-06
4.353EE-01
1.0248E-06
1.2S53E-06
1.1638E-01
1.77586-15
*.6*eeE-53

R6FL6CTEO SHOCK
1.3990E»03
2.41486*01
*. 15288*01
5.2447E*01
5.5899E»00
l.5*llf»00
1.3950E»00
9.2755E-C1
2.3063E*00

1.4937E-05
5.6627E-01
1.3990E-05
3.2616E-01
6.6187E-06
7.5662E-06
1.0753E-01
2.4149E-13
1.5137E-46

PI =• 1.
XH2 <• .

P
T
RHO
H
A
S
i
GAME
U

SPEC IE S

6-
H
H*
H2
H-

H2»
HE
h.E*

HE**

PI * 1.
XH2 - .

.006*05 N/SU-M,

.65

MOVING SHOCK
1.62066*02
1.58466*01
8.7446E»00
2.8432E*Ol
3.98375*00
1.46156*00
1.1696E*00
8.5631E-01
1.0011E»01

6.45556-08
2.8995E-01
5.52266-08
5.8180E-01
9.1382E-39
1.8466E-38
1.282 56-31
2.2223E-19
3.6226E-69

OOE*05 N/SU-Mt
85

US 1 • 1.40E»0* M/SEC
XHE « .15

STANDING SHOCK
1.1002E«03
2.28*OE«01
3.5320E»01
*. 8899E»01
5.3396E.OO
1.5308E*00
1.3638E»00
9.1530E-01
2.4828E«00

HOLE FR ACT ION S

8.2202E-06
5.3352E-01
7.00S1E-06
3.5648E-01
3.3234E-06
3.93«6E-06
1.0998E-01
5.21C7E-1*
5.9299E-*9

REFLECTED SHOCK
1.7250€»03
2.6803E»01
4.333«»01
6.126»E»01
6.165»E»00
l.5932E*00
l.*851E*00
9.5500E-01
2.5303E»00

4.789*E-05
6.5310E-01
*. 58*16-05
2.4576E-01
2.0635E-05
2.2688E-05
1.0101E-01
3.7026E-12
7.734AE-42

US1 = 1.50E*C4 M/SEC
XHE - .15

MOVING SHOCK STANDING ShOCK
P
T
RHO
H
A
S
I
GAN6
U

SPECIES

c-
h
H*
H2
h-
K2*
nf
HE»
ht»*

1.8686E*02
1.6B20E*01
•5.11756*00
3.2524E»01
*. 20426*03
1.50216*00
1.2185E»00
8.6243E-01
1.07825*01

1.86096-07
3.5BS7E-01
1.6295E-07
5.1832E-J1
2.90'»tS-Q8
5.22«2E-08
1.2311S-01
2.3877E-10
1.9U1/E-65

1.3207E.03
2.*928E«01
3.6732E*01
5.625DE«01
5.8033E»00
1.577SE*00
l.««23E*00
9. 3670E-01
2.6795E*00

MULE FRACTIONS

2.32CE-05
6.1328E-01
2.2037E-05
2.82t!E-01
9.3764E-06
1.060<.E-05
1.0400E-01
5.88«5E-13
3.9*2lE-*5

REFLECTED SHOCK
2.08806*03
3.0009E»01
*.*148E»01
7.0976E*01
6.8378E»00
1.6*516*00
1.57606*00
9.8858E-01
2.6035E.OO

1.50376-0*
7.3049E-01
l.*568E-0*
1.7392E-01
5.8893E-05
6.3582E-05
9.5175E-02
5.3910E-11
1.6952E-37
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TABLE I. -Continued

100 kN/ m

PI * 1
XH2 =

P

T
RHU
h
A
S
z
GAME
U

to t / - t e car t L 1 1 ̂

E-
H
H*

H2
H-
h2*
rt£
f f t
HE**

PI = I
XHJ =

P
T
RHO
H
A
S
I
GAME
U

SPEC IE S

E-
H
H*
h2
H-
H2*
HE
HE*
HE**

.006*05 N/SS-Mi

.85

fOVING SHOCK
2.13296*02
1.78046*31
9*.42016*00 •
3^68.946*01
4.43866*0:
1.5433E*CO
1.2718£*J3
S.7010E-01
1.15456*01

4. 79096-07
4.2739E-01
4.2852E-07
H.5466E-DI
8.0372E-OB
1. '30946-07
1.1795E-01
2.03026-17
3.41466-62

-OOE*05 N/Sg-M.
.85

MOVING SHOCK
2.41416*02
1.8817E*01
9.65316*00
4.1546E*01
4.68946*01
1.5S51E»00
1.32916*00
8.7V32E-01

'1.2306E»01

1.1396E-06
4.9518E-01
1.03936-06
3.91956-01
1. 99946-07
3.0024E-07
1.12866-01
1.46996-16
5.9223E-59

USl = 1.606*04 M/SEC
XH6 = .15

STANDING SHCCK
1.55106*03
2.72686*01
3.73786*01
6.40656*01
6.31856*00
1.02426*00
1.52186*00
9.62116-01
2.90576*00

6.23236-05
6.8555E-01
5.9985E-05
2.1571E-01
2.3834E-05
2.61716-05
9.8568E-02
5.b926E-12
3.92526-41

USl =• 1.70E*0
XHE = .15

STANDING SHOCK
1.7835E«03
2.9968E»01
3.7226E»01
7.22896*01
6.89296*00

-. 1.66966*00
1.59875*00
9.91706-01
3. 1869E*00

MOLE FR ACT IQNS

1. 62216-04
7.48*46-01
1.5758E-04
1.5730E-01
5.5867E-05
6.0491E-05
9.38276-02
5.49426-11
1.56546-37

REFLECTED SHOCK
, . 2.48736*03

3.4073E*01
4.39456*01
8.1688E*01
7.6203E»00
1.6961E*00
1.66116*00
l.C2596*00
3.14156*00

4.78226-04
7.94426-01
4.64606-04
1.14016-01
1.57376-04
1.7100E-04
9.03006-02
8.1072E-10
3.67466-33

4 M/S6C

REFLECTED SHOCK
2.9228E*03
3.S287E*01
4.2987E*01

,9.3515E*01
8.45586*00
1.7449E*00
1.73076*00
1.05166*00
3.5505E*00

1.51276-03
8.3953E-01
1.46236-03
7.00026-02
3.86576-04
4.36916-04
8.6670E-02
1.2133E-08
7.70016-29

PI = 1
XH2 a

P
T
KHO
H
A
s
' : ,
GAME
U ,

SPECIES

E-
h
H*
hZ •
H-

hi*
HE
HE* ',
HE**

.006*05 N/SUrMi

.as

MOVING SHOCK
2.709tit«J2
1.98796*01

;9. 80886*00
4.6470c*01
4.9593E*00
1.62736*00
1.3897E*00
8.90286-01

. l.'3C51E*01

2.56516-06
5.608*6-01
2.3809E-06
3.3I22E-J1
<..5923E-07
6.*34?E-07
i.079iE-Ol
9.523'iE-16
1.0658E-55

PI = 1.00E*05 N/Sti-Mt
XH2 = ,

P
T • •
RHO
H
A
S
i
GAME
U

SPEC IE S

E-
h
H*
H2
H-
H2»
HE
HE»
HE**

.85

MCVING SHOCK
3.02076*02
2.1019E*01
5.890*6*00

. 5.16716*01
5.25286*00
1.66966*00
l.«530E*00
9.03'.3E-Ol
1.37886*01

j.5d7t>E-06
6.2354E-01
5.2692E-06
2. 73226^01
9.9606E-07
1.3147E-06
1.0323E-01
S.BO'.'it-lS
1.3*24E-52

US1 = 1. 80E»
XHF = .15

STANDING SHOCK
2.3093E»03

' 3.3150E*01
3.6335E»01
8.0852E»01
7.522<iE»00
1.7131E*00
1.6681E*00
1.0232E»00

. 3.5135E*00

HOLE FRACTIONS

. 4.1530E-04
7.9970E-01
4.0482E-04
I.0931E-01
1.21SOE-04
1.3238E-0\

'8.9921E-OJ
4-.9370E-10
5.3727E-34

04 H/5EC

REFLECTED SHOCK
3.3817E*03

. 4.5632E*01
4.16186*01
1.06366*02

~9.1800E*00
1.1918E*00
1.7807E*00
1.0371E*00
4.01706*00

:

4.3773E-03
8.6304E-01
4.1958E-03
4.2314E-02
8.244fE-04
1.0058E-03
8.423BE-02
1.4832E-07
7.0008E-25

US1 - 1.90E»0* H/SEC
XHE =• .15

STANDING SHOCK
2.2200E»03
3.6919E*01
3.4847E"tOl
8.9717E*01
8. 1755E*00
1.7545E«00
1.7256E»00
1.0492E*00
3.9092E»00

MOLE FRACTIONS

1.0406E-03
8.3762E-01
1.0132E-03
7.2874E-02
2.46896-0'.
2.7434E-04
B.6928E-02
4.2223E-09
1.4074E-30

REFLECTED SHOCK
3.8328E»03
5.1805E*01
4.081*6*01
I.1944E*02
9.64356*00
1.832*6*00
1.81286*00
9.9028E-01
4.39806*00

9.61Z6E-03
8.6695E-01
9.1473E-03
2.8311E-02
1.38596-03
1.8503E-03
8.27466-02
9.6279E-07
6.0957E-22
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TABLE I. -Continued

PI * 1.
XH2 « .

' . i ; . •' -

f >"• ' ' •'

•'..-;. T* •..• .- - ~t.

- '-RHO — •':
',,M /.'.'"'
-' A '-"•' -'

v'-" 5 .• :-"*."." .'
...z *•. -K •: «»

•' '.GAME '' -'
U

cpcr IP ̂aft^ It a

•,'E- •' "• • ";
""H • >I..'-' '

•H*--" ' ""•' -
*H2- • ' '

' H" V '. " '
-'H2+1 -
'hE ':-v:"

'HE* ••' '" ''
HE+*

OCE+G5 N/S»-M
85

MOVING SHOCK
3.3463E+02 :

2.22T4E+01.
9. 8972 E +00
5.71*6E>01
5.5756F+00'V

1.7117E+00' "
1.5179E+00
9.1946E-01 "
1.4515E+01

1.1999E-05 '
6.8237E-01
1.1473E-05
2.1878E-01
2.0751E-'06..
2 .6008E-06'
4. 8dl 9E-02.
3. ** 8*6-1*''
1.01176-49

t " - U S l • 2.00E«0* M/SEC
XHE = .15

STANDING SHOCK
2.4175E»C3'
4. 1280E«01

; -3 .3108E + 01 '
- 9. 89146*01

' '8 .77756*00
'' - : '1.7934E+00. '
' ' '1.7688E+60
• ' 1.05526*00

4.33166+00

~ MOLE F R ACT IONS

2.4717E-03
8.6151E-01
2.39786-03'

J 4.7835E-02
•'-' 4.5659E-0*

5.3093E-0*
8.4802E-02
3.1983E-OB
2.2503E-27

REFLECTED SHOCK
4.2656E+03
5.7*156+01
*. 0*2*6+01
1.3272E+02

. ' 9.97136*00
1.87006*00
1.83796*00
9.*226E-01
4.70*8E*00

l.»92*E-02
8.59956-01
1.60226-02
2.0680E-02
1.9565E-03
2.8539E-03
8.1613E-02
3.7666E-06
8.3171E-20

PI = 1
XH2 =

P '..' '" '
T ; . "
RHO

; H
" ' '* > ' '

s
I • '
GAME
U

SPECIES

E- .
H • .
H*
H2
H-

*2»
HE '
HE» "
HE»>

.OOE»05 N/Stt-M,

.85

MOVING SHOCK.
*.0350E*02 -
2.5387E*01
9.6S10E+00
6.8899E + 01 .
6.3535E»OC. ,
1.79*7E+00 -
1.6*69E»00
9.6552E-01
1.5920E+01

; .

5.8096E-05
7.8538E-01 •
5.677"9E-05 .
1.23*OE-01
8.567*E-06 '
9.8852E-06
9.1083E-J2 ,
1.4I80E-12
1.0581E-*3

US 1 - 2.206+0* H/SEC
XHE = .15

STANDING SHOCK
2.76**6*03 .

:, 5.06296*01-
2.99*16+01

', . 1.183*6+02 ,'.
9.592*6+00.
1.86*96+00,.
1.82366+00.
9.9659E-01
5. 12656+00

HOLE FRACTIONS

9.. 75576-03
8. 73296-01 •'
V. 39736-03-
2.27536-02.
1.0976E-03-
l.*552E-03
8.22526-02.
8.0582E-07
2.55796-22

REFLECTED SHOCK
*.99**E«03

; 6.6*866+01
3.99*16+01
1.59176+02

. 1.049 IE +01
. 1.93906*00
: 1.88086+00

8.8021E-01
5.068*6+00

.

3.*165E-02
: -' 8.3326E-01

3.219*6-02
1.30306-02
2.82266-03
*.7727E-03
7.97336-02
2. 15066-05
*. 289* 6-17

PI • 1.03E+05 N/S«-Hf
XH2 - .85

US! • 2.10E+0* M/SEC
XHE •= .15

PI = 1.006*05
XH2 = .85

US1 * 2.306+0* M/SEC
XH6 • .15 .

' > ' • - ' " : • MOVING SHOCK"
.•p- '..«•

.-'T " '':-:. ' '-'
: H '' ' ' ' , ' • ' •
'*'*''•':';'.'',.'.

£ •"'.- '•' '' ' .-

GAM E ' " '•'
U

. SPECIES

"H" :'.'' j1 '. ' .
H* ' "' ' ' '

"H2 - ' ' t
H- , "
H2* ( ' ' *

!H 6" _",;'.•

HE**

•'3. 68516*02- -
.2.3702E+01''
9.B206E»00
6.2891E*?! _ r

1.7535F*00
;1.S832E*OJ
'9.3960E-01
1.5228E*01

2.5V92E-05
r.3666'E-Dl .
2.5153E-05
1.6854E-U1
4.2293E-06
S.0682E-06
9.4745E-02',
i • 121 3E-1 ?
9.622JE-47

STANDING SHOCK- REFLECTED SHOCK
2.6000E«03
4.5975E»01
3.14196*01

. '1.08*56*92
' 9.2500E*00

l.B300E»00
l.7999E»00 .
1.0340E»00
<..7*74E*00

MOLE FR ACT ION S ~"

'" 5.2673E-03
d.7245E-01
5.0893E-03
3.2168E-02

' 7.5311E-04
9.3088E-04
8.3337E-02
1.8872E-07
1.3802E-24

4.6556E»03
6.223*E«01
4.0224E*Ol
1.45896*02
1.0241E»01
I.9050E*00
1 • S598E +00
9.0621E-01
4.9077E+00

2.5254E-02
8'.4782E-01
2.3835E-02
1.6144E-02
2.4413E-0?
3.8506E-03
8.0645E-02
1.0077E-05
2.8505E-18

MOVING SHOCK STANDING SHOCK -. REFLECTED SHOCK
p;
T
RHO
H
A
S
I . . ..
GAME
U

SPECIES

E-
h
H+
H2
H-
h2 +
HE
HE*
HE+»

*.395BE»02
2.7*23E»01
9.4033E+03
7.5169E+01-
6.8309E+00
1.83*OE+00

'. l.70*7E»00
9 '815E-01
1.659JE»01

1.3519E-P*
«.2633E-01
1.3309E-0*
d.5373E-02
1.7306E-05
1.9396E-05
8.7994E-02 ..
1.0581E-11
1.8030E-40

2.9233E+03 •
S.5061E+01 -
2.8787E+01 - -
1.28716+02 •
9. 86286+00 :
1.89886+00 .
1.8**3E+00
9.5790E-01
5.*11*E+00

MOLE FRACTIONS -

1.5925E-02
8.6698E-01

, 1.5309E-02
1.69*5E-02

. l.**SCE-03 '
2.0t26E-03
8.13286-02
2.5823E-06
1.6615E-20

5.275*6+03
7.02726+01

. .' 3.9*8*6*01
- 1.72*86*02

. 1.07286*01

. 1.972*6*00
1.90136*00
8.61*76-01
5.1776E»00

*.3283E-02
8.17676-01
*. 0769 6-02
1.07226-02

... 3.09716-C3
5.57126-03
7.8853E-02
3.9*196-05
3.71*16-16

172



TABLE I. -Continued

100 kN/ rrf

PI • 1
XH2 «

P
!."T

RhO
't H . .
- ' A • .
• . s
I

,-CAME .
••-u . . . .

& P*EC IE S

E--
h

.h*
M2...

.H- '•
H2» ,

• HE •
;• HE*

H6_*,* ,T

PI > 1
XH2 -

P
-.-1

'. hHO
'H - . ' •

' '* ' .
Si . .• '

.1
"GAME '

U

SPECIES

6-
H

' H* .
H2
h-

•,H2»
HE . •
H6»
HE**

,00c*05 .N/SU-H,
.85

MOVING SHUCK
4.76*26*02
2.9981E*01
S.060aE«00
B.ieaaE.o:
1.3805f*00
1.87176*00
1.75366*00-
1.03606*01?
.1.72376*01

3.3*i3E-0*
• 8.5u5d£-0l

3.3J92E-0*
. 5.51406-02 '

3.5255E-05
'3.d867E-05
d.5529E-02
9.22866-11
5.091*E-37

. OOE.05' N/SQ-M,

.85

MOVING SHOCK
5. 13886*02
3.31716*01
d. 650*6*00

• 8.8*506*01
7.96346*00
1.90756*00
L.7909E*00
1.0675E»OJ
1.78526*01

6.59*9E-04
3.8061E-31
d.5207S-04
3.3774E-D2
7.0898E-05
7.83126-05
d. 37566-02
U.B6U6-10
1.901oF-33

US1 =• 2.406*0* M/SEC
XHE = .15

STANDING SHOCK
3.06C*E*03
5.9108E*01
2.77776*01
1.39*8E*02
1.01006*01
1.932CE*00
1.8640E*00
9.2582E-C1
5.615*E*00

MOL E FRACTIONS

2.33646-02
8.56136-01
2.24376-02
1. '31576-02
1.76226-33
2.6828E-03
8.0464E-02
6.47976-06
4. 43316-19

US1 -' 2.50E*
XHE • .15

STANDING SI-OCK
3.17516*03
6.28016*01
2.6d386*01
•1. 50616*02
1.03256*01
1.96506*00
1.88386*00
9.0106E-01
5.7*656*00

MOLE FRACTIONS

J. 17286-02
8.*2396-01
3.04626-02
1.05C26-02
2.01986-03
3.27176-03
'.96126-02
1.36326-05

'6 .23876-18

REFLECTED SHOCK
. 5.47796*03

7.3690E»01
3.86786*01
1.85796*02
1.0957E*01
2.00586*00
1.12196*00
8.4771E-01
5.25716*00

5.25206-02
8.01566-01
4.9508E-02
8.88246-03
3.26816-03
6.21536-03
7.79826-02
6.5188E-05
2.2006E-15

04 K/SEC

REFL6CT6D SHOCK
5.60886*03
7.68386*01
3i75706»01
1.99166*02
1.1181E»01
2.0394E*00
1.94296*00
8.3734E-01
5.32376*00

6.18B2E-02
7.8506E-01
5.84286-02
7.36946-03
3.35116-03

1 6.70516-03
7.71046-02
1.0045E-04

'1.00*96-1'*

PI = 1
XH2 =

P
I
RHO
H
A
S
i
GAME
u

SPEC IE S

E-
h
H*
M2
H-
H2*
HE
HE*
HE**

PI - I
XH2 =

P
T
RHO
H
A
S
i
GAME

. U

SPECIES

E-
H
h*

H2
H-
H2 +
HE
HE*
HE**

.006*05 N/SU-Mi

.85

MOVING SHOCK
5.52*16*02
3.6803E*Ol
d.2676E*00

' 9.54666*01
8.47436*00
1.93986*00
1.8155E*00
1.07*76*00
1.8*546*01

2.07736-J3
8.9205E-01
2.06006-03
2.09146-02
1.3197E-0*
1.4921E-04
6. 26206-02
7.3879E-09
4.13446-30

.OOEtOS N/SU-M,

.db

MJVING SHOCK
5.921BE*02
4. J726E*01
7.93246*00
1.32746*0?
B. 87*26*00
1.970*6*00
1.83316*OU
1.05*9E»00
1.90536*01

4.5409E-03
d. 951*6-01
*.5009E-03
1.3503E-02
2.23176-04
2.63086-1*
8.1829E-02
*.8*6UE-C8
3.67*3E-Z7

US1 = 2.606*0* M/S6C
XrtE • .15

STANDING SHOCK
3.293*6.03
6.6230E*01
2.6118E.01
1.6217E*02
l.05*6E«01
1.9972E*OC
1.90396*00
8.8203E-01
5.83516*00

MULE FR ACT IONS

*. 07126-02
U.2678E-01
3.90926-02
8.5825E-03
2.2281E-03
3.82276-03
7.8761E-02
2.53396-05
5.6*136-17

R6FL6CTEO SHOCK
5.72966*03
7.98*66*01
3.65366*01
2.12806*02
1.1*036*01
2.072*6*00
1.96*16*00
8.29106-01
5.38106*00

7.131*6-02
7.682*6-01
6.7*57E-02
6.1*236-03
3:38026-03
7.09006-03
7.622*6-02
l.*T606-0*
3.87166-1*

' O S I - 2.70E»0* M/S6C
XH6 - .15

STANDING SKJCK
3.*228E*03
6.9*656*01
2.5606E.*01
1.7*17E»02
1.07676*01
2.02886*00
1.92*36*00
8.67196-01
5.89656*00

MOLE F R ACT IONS

5.00936-02
8.09996-01
4.8111E-02
7.13726-03
2.39256-03
*.3309E-03
7.79C66-02
«. 30726-05
3.7067F-16

REFLECTED SHOCK
5.86086*03
8.27866*01
3.56566*01
2.26806*02
1.16266*01
2.10506*00
1.98556*00
8.22306-01
5.*3* 76*00

8.07896-02
7.51206-01
7.65596-02
5.13816-03
3.37126-03
7.39176-03
7.53376-02
2.0958E-0*
1.32366-13
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TABLE I. -Continued

p -lOOkN/m

PI = 1
XH2 =

P "
T
RHO
H •
A
S • '
i ' "" -
GAME' ''
U 1 -

S P E C I E S

E-
H
H* '. •
H2 --
H- :

H2*
HE '*'
HE*- • : < • • •
HE**

.OOE»05 N/Sa-M,

.05 ' '' • '

MOVING SHOCK
' 6;.3382E»02-
'•' «.45d6E*01 : '
• 7.69366*00 '•
'1.11306*02-

' 9.1732E*00''L '
-•' 1.9989E*00'-

1.8477E»00"-
••' 1.0214E*00 '•
-' 1.9666E*01 •

_._

8.5797E-03
1 d.9160E-01
- 3.4982E-03 '•

.- -9.3882E-03
" -3.3669E-04

•i,1795E-J4 '
• •" d.lldOE-02- *

• ^'^SliE-OT-
^.2517E-25

US1 = 2.80E*04 M/SEC
XHE ^ '.15

STANDING SHOCK
: • 3:5921E+03
"•' 7'. 26256*01' '

2.5429E*01 ;.
1.8681E*02 "'

" i.0991E*or
' ^ '2'. 0594E«00;

""l:9451E»00
•' 8.55066-01

" '5 :93256*00

MOLE .FRACTIONS

5.9737E-02
'' 7.92296-01

•• -5 .7378E-02
" '6.02S5E-03

' -2.5298E-03 '
'•' - -4.-82CCE-03

'•• '7.704SE-02 '
• ••"•!>. 893SE-05 "
' ••'• •K-97S7E-15

REFLECTED SHOCK
' - '6.0541E*03
;'•- 8;5786E*01 •

3.51596*01
2.4152E»02

• 1.1856E*01
. 2il367E*00 "

" ' - -2.0072E*00 -
•" 8;1627E-01

.'7 5.49716*00

.-'...

9.02916-02
7.3397E-01

1 '• ' 8.5689E-02
4.31B5E-03
3.3462E-03
7.6567E-03

• ' 7.4440E-02
2.9152E-04

• 4.2398E-13

PI * l.00c*05 N/SU-M,
XH2 = .85' 'p ' • '••

US1 =• 2.90E»04 M/SEC
XHE"= .15

P
T ' ' -' '
KHO- ' "
H ' • ' '••
A
S ' '
I • '••
GAME'"
U _ '' '

S P E C I E S

r-
r-.
h-*

H2
H-
^-2*
ff
HE*
,(E*»

KOVING SHOCK
' :6. 779GE*02'-
- •4.8218e*01 ';

7.5494E*00
•1. 1817E*02 •

' 9.4171E*00
' ?.0258E*00
: T. 8623t*00

'<)'. 8759E-OI •
'• '2>03115*J1 '

1.4194E-02
d.831 5E-01-
1.4050E-J2
6.99S2=-03
4.6120E-D4
o.O".5oE-04
d.05^.6E-j2
( .6553S-07
7.5 l i82t-?3

STANDING SHOCK REFLECTED SHCCK
' 3'. 8042E*03 '••

7.5759E»01
2.5540E*01

' 2.0014E*02 •
1.1219E»01

' • 2.0891E«00
1.9662E*00

1 8.4494F-CI
•' 5'.9891E*00

6.9521E-02
7.7434E-01
6.6768E-32
5..1515E-03
2.6432F-03
3.29C6E-03
7 .6185E-02
1.054BE-04
S.051SE-15

6.3258E»03
1 8.8912E*01

3.506 4E»01
2.57126*02
1.2094E*Ol
2.1678E»00
2.0290E»00
8.1069E-01

•"' 5.56246*00 '

9.9777E-02
7.1666E-01
9.4793E-02
3.64C3E-0'"
3.3U4E-0?
7.8957F-C3
7.3527E-02
3.9971E-04
1.3038F-12

PI = 1
XH2 =

P- • ' •
T • ' '• < '
RHO '•'
H • '
A • •'•

S '
z •
GAME '="
U •

SPEC I E S

E-
H
H»' • • • -
HZ
H-
H2» . •
HE • :••
HE* ". '
HE** • '

PI = 1.
XH2 =

P
T
RHU
H
A
S
i
GAME'.
U •

S P E C I E S

f-
H
H*
H2
H-
H2*
HE
«E »
HE**

.OOE*05 N/SU-M

.85* '

MOVING SHOCK
' 7.24746*02
~ 5~.1548E»Ol
•'7.'48776»00 '
' 1.2636E*02

1 9.6354E»00-
2.351JE*00

•••1.S777E»00
• 915920E-01"

2;0992t*01 '

2.1064E-02
8.7130E-01

• • ' 2.0838E-02
' 5.5172E-W
' 5.8609E-04
• 8.1007E-04
• 7.9S84E-02

2.0219E-06
2.4895E-21

OOE»05 N/Sa-Mt
85 • '

MOVING SHOCK
8.2414E*02
5.7510E»01
7.4939E*00
1.<>362E»02
1.0050E*01
2.100SE»OC
1..9123E*00
9.1-B4dc-01
2.2383E»01

?.7619E-02
•• 8.4090E-C1

3.7181E-02
3.7V63E-03
d.l747E-0«
1.2468E-03
7.8431E-02
J.t973E-06
4.7667T-19

> US1 « 3.00E«0* N/SEC
XHE = .15'

STANDING ShOCK
' 4.06855*03

' ' T;8931E»01
' 2.593*E»Ol '

' 2.1'430E*02
• • 1.1453E*01

2.U83E*00
li9875E»00'

• 8.3613E-01
- - 6.0*91E«00-

- HOLE FRACTIONS

7.9382E-02
7.56C1E-01
716214E-02
*.434,<iE-03
2.7370E-03
5.7482E-03
7.531«E-02
1.5630E-0*
3.7138E-U

•;• >• 1

REFLECTED SHOCK
6.6824E»03
9.2209E*01 ;
3.53326*01
2i7372£»02'
I.2342E*Ol
2.1985E»00
2;0511E»00
8.0540E-01

• 5.*319£*00

1.09226-01
• 6.9937E-01

1.0384E-01
3.0683E-03
3.2680E-03
8.1059E-03

• 7.2589E-02 ,
5.4221E-0*
3.9037E-12

US1 - 3.20E*04 M/SEC
XHE - .15

STANDING SHOCK
4.6932E«03
8.5278E«Ol
2.7104E»01
2.4434E*02

• 1.1930E*OI
2.1754E«00
2.J305E*00
6.2189E-01
6.1810E.OO

MOLE FRACTIONS

9.87276-02
7.19SSE-01
9.4724E-02
3.31COE-03
2.8»28E-03
6.5317E-03
7.3560E-02
5.1373E-0*
4.5B19E-13

REFLECTED SHOCK
T.5552E»03
9.9202E*01 '
3.6342E»01
3.0920E»02
1.2864£*01 -
2.2590E»00
2.0957E»00
7.9594E-01
;.eo39E»oo

1.2772E-01
6.6551E-01
1.2156E-01
2.1539E-03
3.1399E-03
8.3403E-03
7.0618E-02
9.5T99E-04
3.1274E-11



TABLE!. -Continued

p. • 100 kN/ nT

PI - l.COE»05 N/Sg-M,
XH2 = .85

US! = '3.40E«04 M/SEC
XHE - .15

P '
I " . •
RHO
H
A |

S . .
I
GAME .
U

cp t r 1C cor Cl, f C ̂

E- ..'. -
H
H*
H2
H- •
H2*
HE .
h6*
HE**

PI - 1.
XH2 «

P
T , •
RHD ••. •
H
4
S
Z
UAME
U

S P E C I E S

E-
K
H*
H2
H-
H2*
HE
HE*
HE»»

MOVING SHOCK
9.3310E*Or
6.27*7E*01
7.6230E»00
l.b212E*02
l.O«54E*01 .
2.1*81E*00 '
1.9508E*00
8.9282E-01
2.3S5b£»01

S.61d<.E-02
d.0592E-Ol
5.54U8E-02
2.83*4E-03 :

'1.0J83E-03
1.6786E-03 '
7.68676-02
2.4910E-05 -
2.125*E-17

OOE*C5 N/S'J-M,
85

MOVING SHOCK
l.0496E*03
6-. 75*16*01
7.7997E*00 .
l.dl78E*02 ,'
1.0854F«Ol
2. 1953 E* 00
1.9923E»00
8.7557F-01
2.5345E*01

7.5710E-02
7.68S5E-01
-7.4720E-02
2.1957E-03
1.1529E-Q3
2.0780E-03
7.5232E-02
5.6662E-05
4.1403E-16

STANUING SKOCK
5.47366*03
9.191SE»Ol
2.07106*01 .
2.7728E*02
l.2*3CE»01
2.232CE*00 '
2.07*IE*00 '
8.1036E-01
6.3165E*00

MOL E- FR ACT ( ONS

1.1761E-01
6.8487E-01
1.1277E-01
2.4480E-03 .
2.8559E-03
7.12C4E-03
7.1737E-02
5.8405E-04
4.4018E-12

REFLECTED SHOCK
8.6656E*03

' 1.0693E*02
'3.78576*01
•3.4840E*02 .
1.3*27E*01
2.3185E*00

;2.1*OTE*00
7.8755E-01
6.0133E»00

1.4560E-01
6.3290E-01
1.3866E-01

• 1.4725E-03
-2.9868E-03
8.3101E-03.

« 6.8459E-02
1.6106E-03

' 2.2447E-10

US1 - 3.60E»04 M/SEC
XHE = .15

STANDING SHOCK
6.3509E»03
9.8827E«01

- 3.03*26*01
3i l235E*C2
1.29*8E*01
2.288CE*00
2.1180E*00
8i0098E-Ol
6.5072E*00

POLE FRACTIONS

1.3571E-01
6.5144E-01
1.30C6E-01
1.7703E-03
2.7835E-03
7. 42226-03

•6.9808E-02
1.0150E-03

•3.3908E-11

REFLECTED SHOCK
9.9460E*03
1.1559E»02
3.9329E*01
3.90706*02
l.*05 06*01
2.3788E*00
2.1877E*00
7. 806 3E -01
6.2671E*00

1.6329E-01
6.0079E-01
1.5560E-01
9.6059E-04
2.8325E-03
7.9563E-03
6.5995E-02
2.5690E-03
l.*772E-09

PI « 1
XH2 »

f
T
RH,J
H
A
S
i
GAME
U

SPECIES

E-
H
h*
H2
H-
H2»
ME
hE*
HE**

PI - 1.
XM2 » .

P
T
RHO
H
A' "
S
z
GAME
U

SPEC IE S

E-
h
H*
H2
H-
H2»
HE
HE*
HE**

.OOE*05 N/SO-M

.US

MOVING SHOCK
. I.IT35E»03

7.20346*01
8.0030t*00
2.02596*02

' 1.1252E»01
2.2*216*00
2.0357E*00
8.63*2E-31
2.0850E*01

9.5376E-02
7.3144E-01
9.4091E-02
1.7332E-03
1.2516E-03
2.4261E-03
7.357*E-02
1.1108E-0*
4.7241E-15

.006*05 N/SQ-Mt

.as :

MOVING SHOCK
1.30496*03
7.6368E»Ol
8.2129E*00
2.2454E»02
1.1652E*01
2.28896*03
2.0806E*00
B.5451E-01
2.8366E*01

1.1492E-01
6.9*27E-01
1.1332E-01
K3751E-03
1.3077E-03
2.7127E-03
7.1897E-02
1.V788E-0*
3.811*6-1*

t US1 - 3.60E*
XHE = .15

STANDING ShCCK
7.33386*03
1.06226*02

• 3.19276*01
3.*967E>02
1.3*986*01

. 2.3**1E*00
2.16256*00
7.93156-01
6.71256*00

- NOL6 FRACTIONS

1.5318E-01
• 6.19366-01

l.*67*E-01
.1.23S76-03
2.66306-03
7.*32S6-03
6.7694E-02
1.66S7E-03
2.25556-10

0* M/SEC

R6FLECT6U SHOCK
1.1*OCE»0*
1.25316*02
*. 06926*01

- *. 363 76*02
I. *r* 16*01
2.*3766*00
2.23576*00
7.75686-01
6.58006*03

1.80*76-01
5.69716-01
1.72056-01
6.011*6-0*
2.73276-03
7.3*376-03
6.32816-02
3.81186-03
8.677*6-09

US1 - *.OOE*0* H/SEC
XHE » .15

STANDING SHOCK
8.38906*03
1.1*096*02
3.33156*01
3.88961*02
l.*078E*01
2.39886*09
2.20716*00
7.870*6-01
7.00656*00

• HOLE FR tfCT IONS

1.69816-01
5.89076-01
1.62(C6-01
8-.*3C5E-0*

' 2.53576-03
7.17C36-03
6.53886-02
2.57*16-03
1.284C6-09

REFLECTED SHOCK
1.30276*0*
1.3693E*02
*. 156 26*01
*. 85796*02
1.55676*01'

' 2.*9806*00
2.28906*00
7.73116-01

• 6.^77*6*00

1.98596-01
5.368*6-01

' ' 1.89516-01
3.*7S76-0*
2.70626-03
6.*7196-03
6.02176-02
5.31*56-03
*.9922Er08

175



, TABLE I. -Continued

PI = 1.00E*05 N/SO-M,
XH2 ' '.85

US1 - 4.20E»04 M/SEC
XHE = .15

•pt T
RHO.
H ' •
A : - '
s .
I ' .
GAME

' U "

SPECIES

E-
H
H*
H2 • '

•H-

H2V- '
ME - '•••
hE *
HE**'

PI = I
XH2 •

P
T •'•
RHO '••

H
A
S ' '
i .
GAME
u • .

SPEC IE S

E-
h
h*

,H2
H-
H2* ' .
HE ,'
HE* .
ME»»

MUVING SHOCK
• 1.4433E*03
•' 8.36326*01

• 8.4166E*00
2.47636*02

• 1.20586*01
• 2.3357E»00'

2.12606*00
..- 8.479Ut-01

2.9883E*01

1.3416E-01
6.57746-01

! 1.3223E-01
1.0877E-J3
1.32526-03*
2.9298E-03
7.0199E-02
3.2989E-04
2.41V9E-13

.OOE»05 N/SU-M
.-85 ' -

MOVING SHOCK
lV5Bdt>E*03
B.4902E*01 '
8.60t>3E*00 •"
2. 7185E*02 ''
l.2475E*01

.2.382'iEtJO
'2.1741E*00
8.4305E-01' '
3.1397E*01

1.5302E.-01
6.2203E-01
1.50736— Jl
8.5319E-04
1.30S2E-03
3.0726E-C3
6.8468E-02
5.2434E-J4
1.2944E-12

STANDING ShOCK
9.5268E*03
1.22686*02
3.4475E*C1
4.30346*02
1.47086*01

- -2.45256*00
' 2.25256*00
" 7.8283E-01

" 7.3068E»00 .

- MOLE FRACTIONS

• 1.85S3E-01
5.59E4E-01
1.7755E-01

' 5.5391E-04
• •'' 2.4368E-03
•• • 6.6907E-03

6.2866E-02
3.7266E-03
6.5225E-09

, US1 * 4.40t*
XrtE •" ;15

STANDING SHOCK
• l.0708E*04

1.3235E<02
. 3.5162E«01

4.735CE»C2
1.5423E*01
2.50646*00

: 2.301CE*00
7.81C4E-01
7.69086*00

— MflLt F R A C T ICNS

2.0237E-01
5.30C6E-01
1.93t4E-01
3.4568E-04

' 2.3791E-03
t. 01746-03
6.0102E-02
5.0871E-03
3.08026-08

REFLECTED SHOCK
l.482"3E*04
1.5076E*02
4.1917E»01

; 5.3953E»02
. ' 1.65316*01

2.5565E*00
• ' 2.3466E*00

7.7245E-01
7.5021E*00

; —

2.1728E-01
5.0264E-01
2.0772E-01
1.88006-04
2.7782E-03
5.47206-03
5.70586-02
6.8644E-03
2.6956E-07

04 M/SEC

REFLECTED SHOCK
' l.6822E»04

1.67886*02
4.1544E*01
5.9845E»02
1.7686E*ul

1 2.tl43E»00
,2.4119E«00
7.7248E-01
8.2011E»00

2.3748E-01
4i6527E-Ol
2.2763E-01
9.33S7E-05
2.9236E-OJ
4.4160E-03
5.3834E-02
8.3566E-03
1.436?E-06

PI = 1.
XH2 = .

p ' ! •
T

'RHO. .
H ' \
A • . '

.' s. . . .' .
2
GAME ..

• U. .; .

S PEC IE S

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

PI =• 1.
XH2 = .

p
T
RHO
H.
A

S
i .

• GAME '
U

SPECIES

E-
h
H*
h2
H- '

,H2*
hE
«*

•HE*-*

OOE»05 N/SO-M,
85 ... -

MOVING SHOCK
1.7406E*03 -.
B.9210E*01 .

. 8.7803E*00 .
2.97186*02 v
1.2901E*01

. 2.4290E»00
2.2222E»00
8.3963E-01
3.2907F*,01

1.7128E-01
5. 87546-01
1.6860E-01
6.6260E-04 .
1.266TE-03
3.14106-03.
6.67006-02
S.0157E-04
6.0*06E-12

OOS»05 N/Sa-M,
85

MOVING SHOCK
1.8991E»03
9.3694E»01
8.9211E»03

. 3.23h3E»02
.1.33S25»Ol
2.*763E»00
2.2720E»00
8.3741E-01 .
3.*409E»Ol

i_

1.B938E-01
5.5350E-01
1.8626E-01
5.0*20E-04
1.2014E-03
3.1327E-03
a.*a23E-02
1.197«E-03
2.6139E-11

US1 » *.60E»0* M/SEC
.XHE » .15

STANDING SHOCK
.. 1.191SE*0<>

l.*305E»02
3.5426E»01
5. 1830E»02
1.62HE»01
2.5575E*00

- 2.3511E<00
7.81*1E-01
8.1728E*00

MOLE FR ACT IONS

2.1861E-01
5.0050E-01
2.09246-01
2.0910E-04
2.3792E-03
5.2595E-03
5.73116-02
6.4882E-03
1.30266-07

US1 -. 4.60E*
XHE > .15

STANDING SHCCK
- 1.3120E«04

1.5541E«02
. 3.5083E*01

5.6469E»02
1.7118E«01
2.6081E«00
2.4063E»00

. 7.8354E-01
8.7328E»00

MOLE FRACTIONS

2.3575E-01
4.6909E-01
2.2585E-01
1.1963E-04
2.4178E-03
4.4358E-03
5. 44576-02
7.8782E-03
5.275SE-07

REFLECTED SHOCK
1.9022E»04
1.8893E»02
4.0521E*01
6.6324E»02

. 1.90366*01
2.6711E»00
2.4848E»00

. 7.71906-01
9.1052E»00

2.5894E-01
4.25296-01
2.48ME-01
4.3585E-05
3.0840E-03
3.4334E-03
5.062SE-02
9.7356E-03
7.3474E-06

04 • M/SEC

REFLECTED SHOCK
' 2.1368E»04

:• 2.13296*02
3.91196*01
7.3317E»02
2.0512E*01
2.7249E»00
2.5609E*00
7.7025E-01
1.0142E»01

:

2.3027E-01
3.85596-01
2.6973E-01
2.03926-05
3.18016-03
2.63966-03
4.75286-02
1.1012E-02
3.28706-05

176



;TABLEI. -Continued

PI • 1.
XH2 =

• P
T

' RHO
H -
A
S

' I
GAME
U'

SPECIES

- E- •
H
H* • '
j. 2 .

H-'
. ^2* •

HE
HE*.

HE**

OOE*05 N/S3-I
85

MOVING SHOCK
2.0639£*03
9.8322F*01

3.5119E*02
1.3819=»01
2.5230E«OJ
2.3224E»00>
B.3630E-0!
3.5900E*01

2.00B5E-01
5. 20835^01
2.0318C-01
3.7791E-04
1.1232E-03
3.05696-03
6.2849E-02
1.7389E-03
1.0379E-10

H, US1 =• 5-.OOE*04 H/SEC
••' XHE •= .15

STANDING ShCCK
• 1.42735*04

• 1.6918E*02'
' 3.4231E«01 '

6.1-2156*02
1.81096*01

• 2.65626*00
2.46466*00
7.8644E-01
9.46936*00

~- MOLE FRACTIONS

2.5310E-01
4.37C8E-01
2.42766-01

.' • 4.6711E-05
2.4716E-03
3. 66 1 2E-C3

'• ' 5.1712E-02
9.1474E-03
1.95126-06

REFLECTED SHOCK
2.38846*04
2.*052E»02

- 3.7651E»01
8.08776*02
2.20665*01

• 2.7756E»00
2.6373E*00

•7.6761E-01
1.13356*01

3.0059E-01
3.48106-01
2.8920E-01
9.9566E-06
3.1756E-03
2.04526-03
4.44846-02
1.2267E-02
1.2449E-04

PI = 1.00=*05 N/Sg-M, ' US1 - 5.20E»0* M/SEC
XH2 = .85 i~ XHF ' .15

,-p
.T-

;RHJ

H
A
S .

'/ •
GAHE .
U

SPECIES

t-
H
h*
n2
H-

H2»
HE
HE*
HE**

MOVING SHOCK
2.2347c»03
1.0322£*02
9.11815*00
3.7985E*02

' 1.4317e*01
2.5701E*00
2.3744E*00
6.3632E-31
3.73785*01

2.2404E-01
4.88876-01
2.1969E-C1
2.7667E-04
1.0365E-03
2.9168E-03
6.0700E-U2
2.4740E-03
3.-J2JBE-10

STANDING SHOCK
1.5372E»04
1.84266*02
3.30416*01
6.60796*02
1.9164E«01
2. 7015E»00
2.5248E*00
7.8943E-01
1.0303E«Ol

• MULf F K A C T ICNS

2.7029E-01
4.0525E-01
2.5952E-C1
3.70C6E-05
2.5117E-03
2.97S4E-03
4.9110E-02
1.02S3E-02
fi.53C?E-06

REFLECTED SHOCK
'• 2.64716*04

2.69526*02
• 3.62236*01

8.88436*02
2.3638E»01
2.82326*00

: 2.7114E*00
7.6460E-01
1.25736*01

3.1932E-01
3.1422E-01
3.0644E-01
5.2178E-06
3.0707E-03
1.6171E-03
4.1384E-02
1.35506-02
3.8817E-04

PI = 1
XH2 -

• . '. -

P

• T
' RHO '•
' "' ' /'

- .'» '.. .s
• i . . '

..GAME"
u

SPEC I E S

f-
H
H* ; , •

' H Z ' ' •
M-

H2» '
hE "
HE* "
ME**

PI = I
f.l-2 •

P "
:T. , .
RHO . '
M .
A
S '
I ' .. .
GAME,
U

e off let>r M, 1 C 3

E-
H
H*
H2
f-
H2«
HE
hE»
HE**

.JOE*05 N/SJ-M,

.85

MUVING SHOCK "
2.*117E*03
1.0829E»OI
9.1815E»00
4.0962E»02
1.4832E*01 .
2.6156F*00
2.4257EV30

' B.3747E-01"
3.8B47E*01

2.4027E-01
4.5S92E-01 '
2.3508E-01
2.00315-0*
9.5257E-0*
2.7350E-03
5.H431E-02
3.4066E-J3
1.3660^-09

.C0c*05 N/SO-M,

.85

MOVING SHOCK
2.5***E*03
1.1373E40? .
9.20*IE»OU
"V. «0*7S*02
l.53B9E«01
2.66136*00
2.4785E*00
tf.<>01d£-01
*.02'.7EtOl

2.5623E-01
4.2971E-01
2.5001E-01
1.4142E-04
3.7176E-0*
2.5125E-03
5.5939E-02
4.581*E-03
4.b4JciE-09

usi = 5.<iOE*o^ x/sec
XHE = .15

STANDING SHOCK
1.64306*04 "

.2.0029E*C2
. .3.173<)E»01

7.1053E*02 .
2.02496*01.

' 2.7436EOO
• 2.58465*00
. .7.9203E-01

1.1238E*01

HOLE FKACT IONS

2.8667E-01
3.7492E-01
2.7539E-01
Z. 09636-05
2.52C5E-03
J.4235E-03
4.6683E-02
1.1334E-02,.
1.9436E-05

REFLECTED SHOCK
2.91406*04
2.995*E*OZ

• . • 3.*97»E»01
9.7122E»02

. 2.51886*01
2.8676E*00

. 2.7817E»00
. 7. 61436-01

1.3793E»01

3.3625E-01
2.8461E-01
3.209SE-01
2.9S88E-06
2.9048E-03

: 1.3119E-03
3.8074E-02
1.48496-02
1.0015E-03

US1 - 5.«OE*0» M/SEC
XHE • .15

STANDING ShCCK
1.7*11E«0*
2.17686*02

' 3.0219E*01
7.61266*02
2.1401E»C1
2.78546*00
2.64686*00
7.9490E-01
1.2238E«01

MOL E FB ACT I ONS

3.03COE-01
3.*«e*E-di
2.91C4E-01
1.1913E-05
2.4744E-03
1.9577E-03
4.4247E-02
1.2372F-02
5.37*6E-05

REFLECTED SHOCK
3.177TE»0*
3.29126*02
3.39166*01
1.0564E»03
2.66586*01
2.90836*00
2.6468E »00
7.5851E-01
1.49696*01

3.5124E-01
2.5972E-01
3.325*E-01
1.8289E-06
2.7153E-03
1.0959E-03
3.4504E-02
1.6058E-02
2a?9*E-03
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TABLE I. -Continued

100 kW m

PI = 1
XH2 =

P
I
"ho
H
A
s
I
GAME
U

S P E C I E S

6-
H
H*
H2
H-
H2t
HE
HE*
He**

PI = 1
XN2 -

P
T
Kho
H
A

S
i
GAMt
U

S P P C I E S

E-
h
h*
Hi
h-

1-2*
HE

HE*
hE»*

.OOE»05 N/SO-H.

.35

P.OVING SHOCK
2.7825EO3
1.1955E»02
9. 19I7EOO
4.7241E»02
1.5993E*01
2.7063E»00
2.5320E*00
6.4491E-01
4.1729E»01

2.71736-01
-..0159E-01
2.6428E-01
9.7709E-05
7. 99405-04
2.2658E-03
5.3260E-02
5.9aO(>E-03
1.46826-08

.OOE>05 N/SU-Mt

.85

.MO\/lftG SHOCK
2.9757E»03
1.25d5E*Oi
9.1421E*OJ
5.0541E*02
1.6655E»01
2. 7506E*00
2. 5864E*00
o.»223?-01
<,.31<ilfc<-0!

2.S6dJE-ul
3.7<,42E-j:
2 .7797E-01
6 .by77c-05
/ .37 ' t 5E -D4
2.0Co75-T3
5.0430E-02
7.5651E-03
^ .5udlE-OB

US1 = 5.80E*C4 M/SEC
XHE = .15

STANDING SHOCK
1.83l3E»0'i
2.351*E»02
2.87876*01
8.1293E*02
2.252AE*01
2.U237E»00
2.7055E»00
7.9752E-01
1.3288E«01

HOLE FR ACT I ONS

3.17616-01
3.1776E-01
3.0198E-01
1. 12736-06
2.3893E-03
1.60«tE-03
4.1957E-02
1.335JF-02
1.2971E-04

REFLECTED SHOCK
3.<i373E»0*
3.5840E»02
3.2970E*OI
1.1**2E»03
2.8075E»01
2.S46«»00
2.9089E»00
7.5603E-01
1.6123E»01

3.6*96E-01
2.383*E-OL
3.4168E-01
1.20*2E-06
2.5190E-03
9.3*71E-04
3.0590E-02
1.7087E-02
3.8890E-03

US1 = t.COE»0* H/SEC
XHE = .15

STANDING SI-CCK
1.91106*0'.
2.5268E«02
2.7382E*Cl
8 .6527E»02
2 .363AE*01
2.860)E*00
2. 7621E«00
8.0034E-01
1.4405E«01

MULE FACTIONS

3.3155E-01
^.92S«E-01
3.1'60E-01
^.'.SSC'i-Ob
2.26^-03
1.32B'iE-C3
3.9656E-32
1.A32SE-02
2.81<iOE-04

REFLECTED SHOCK
3.68526*04
3.8720E»02
3.205«E*01
1.2333E*03
2.9'.'.6E»01
2.98406*00
2.9692E»00
7.5418E-01
1.719<iE*01

3.7774E-01
2.1969E-01
3.4892E-01
8.32176-07
2.3225E-0?
8.0923fi-0<.
2.6444E-02
1.7820E-02
6.J554F-0?

PI •= 1
XH2 -

P
T
RHO
H
A
S
i
GAME
U

S P E C I E S

E-
H
H*
H2
H-
H2»

HE

HE*
HE**

PI = 1
XH2 =

P

T
RHJ
H
A
S
L
GAME
U

S P E C I F S

E-
H
H*

H2
H-
H2.

HE
HE*
HE**

.OOE»05 N/SQ-H

.85

MOVING SHOCK
3.1731E»03
l.3280E*02
9.0411£»00
5.394«>E»02
1.7402E*01
2.79<.8E*00
2.6*29E»00
8.628&E-01
*.«520E»Ol

3.0179E-01
3.475«E-01
2.91*46-01

.*.3135E-05
0.8493E-04
1. 74005-03
<. 746 05 -02
9.29556-03
1.35426-37

.OOE»05 N/SJ-H
.U5

HOt/INb SHOCK
3.3753E»03
1.4022E*02
8.9214E*00
5.74566*02
1.8208E*01
2.3363E»0'J
2.69d3E*03
8.7623E-01
4.5878E»01

).15<19F.-01
3.2232:-01
S.0404E-01
2.7S06E-05
0.4516E-04

1.4913t-J3
4.4585E-02
1.1006E-02
3.bl5bf-';7

, US1 = 6.20E»04 M/SEC
XHE = .15

STANDING SHOCK
1.98166*04
2.7052E*02
2.5996E«OI
9.18666*02
2.4749E*01
2.8958E*00
2.8178E*00
8.0353E-01
l.5477E«01

— HOLE FRACT IONS

3.4457E-C1
2.6982E-01
3.29156-01
2.6316E-06
2.1227E-03
1.1063E-03
3.7359E-02
1.5310E-02
5.6342E-04

REFLECTED SHOCK
3.9089E*0*
4.14556*02
3.1162E«01
1.3226E*03
3.07346*01
3.0186E»00
3.0259E*00
7.530*E-01
1.8156E«01

3.8931E-01
2.0365E-01
3.54616-01
6.0252E-07
2. 13566-03
7.1104E-0*
2.2422E-02
1.81T7E-02
8.9739E-03

i US1 - 6.406*04 M/SEC
XHE • .15

STANDING SHOCK
2.D458E*C4

• 2.88506*02
2.4692E*01
9.7293E«02
2 .58576*01
2.9305E«CC
2.«719E»00
8. 06926-01
1.656CE*01

- NULE FRACTIONS

3.56766-01
2.4866E-01
2.39456-01
1.8631E-06
1.96546-03
9.2SCOE-04
3.4920E-02
1.6247E-02
1.C432E-03

REFLECTED SHOCK
4.12476*04
4.42106*02
3.0278E*01
1.4143E»03
3.2013E»Ol
3.0524E*00
3.0815E»00
7.5228E-01
1.9118E*01

4.0026E-01
1.8900E-01
3.5947E-01
4.4564E-07
1.9531E-03
6.28616-04
1.8536E-02
1.8169E-02
1.1973E-02
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TABLE I.- Concluded

p. • 100 kN/ m

PI = 1.005*05 N/StJ-M,
XH2 = .B?

USl = 6.606*04 M/SEC
XHE = .15

PI = 1.00E»05 N/SU-M,
XH2 » .05

USl
XHE

7.00t»04 H/SEC
.15

'MOVING SHOCK STANJING ShOCK REFLECTEU SHOCK
P
I
RHO
H

A •.

s
i
GAME
U

SPEC IE S

t-
H
P*
H2
h-
1-2*
HE
HE*
HE**

3.58075*03
1.4850E*32
8.75036*00
6.1067E*02
1.9ll2E*01
2.877*E*00
2.75556*00
S.9266E-01
<i.7l95E*01

3.2990E-01
2.9723E-01
3.16556-01
U7«,69E-05
<).12llt-0'.
1.2524E-03
^.1?32E-02
1.27C2E-02
I. 059 56-06

2.0992E*04
3.0600E*C2
2.3464E«fll
1.0281E+C3
2.69316*01
2.9638E*00
2.92376*00
8.106SE-01
1.75806*01

?.6804E-01
2.29tSE-01
3.4837E-01
1.2652E-06
1.80646-03
7.08266-04
3.2389E-02
1.71426-02
1.77336-33

4.31466*04
4.69546*02
2.<;3036*01
1.50836*03
3.32«5E*01
3.08586*00
3.13596*00
7.52416-01
2.01026*01

4.1062E-01
1.75296-01
3.63946-01
3.33696-07
1.77006-03
5.56426-04
1.4977E-02
1.7817E-02
1.50396-02

P
T

rtHO
h
A

S
t.
GAME
U

HOVINu SHOCK
4.00166*03
1.67566*02
0.32076*00
6.3587E*02
2.11446*01
2.95516*00
i . 8701 6* OJ
9.2964E-01
4.9730E»01

S T A N D I N G ShCCK R6FLECTEO SHOCI
2.18'2E»04
3.403tE*02
2.12246*01
1.1418E*03
2.9037E«01
3.02856*00
3.02366*00
8. 1931F.-01
1. 9446E*01

4.6226E»04
5.2506E*02
2.71776*01
1.69916*03
3.58366*01
3.15126*00
3.23946*00
7. 550 3E -01
2.1947E»01

S P E C I C S

H-

H2*

HE
HE*
H6**

3.5628E-J1
2.49826-01
3.40226-01
6.48136-06
5.6091E-04
3.4832E-04
3.6499E-02
1.5756E-U2
/.3711E--:6

MOLE FRACTIONS

3.8873E-01
1.96816-01
3.62766-01
6.3351E-07
1.50296-03
5.79596-04
2.692CE-02
1.8481E-02
4.2078E-03

4.2935E-01
1.5007E-01
3.7243E-01
1.90536-07
1.41416-03
4.35276-04
9.21356-03
1.62656-02
2.0806E-02

PI = 1.00E*05 N/SU-H,
XH2 •= .85

USl = 6.806*04 M/SEC
XHE = .15

MUVINli SHOCK STANDING ShOCK REFLECTED ShOCK
P
T
RHO
H
A
S
z
GAH6
U

SPEC 16 S

t-
H
H*
H2
H-
H2»
HE
HE*
HE**

3,7892E*03
1.5770S*02
8, 53916*00
6,4776E*02
2.0108E»Ol
2.9176E»00
2,8138E»00
9.11166-01
4,8476E*01

J.4358E-01
2.72676-01
3.28816-01
1.0649E-05
5.8422E-04
1.0338E-03
3.8992E-02
1.4313E-02
2. 87576-06

2.14266*04
3.231CE*02
2.22976*01
1.0843E*C3
2.7984E»01
2.99646*00
2.97406*00
8. 14926-01
1.85486*01

HOLE FR AC T IGNS ""

3.7863E-01
2.12526-01
3.56096-01
8.88316-07
1.6504E-03
6.73S5E-04
2.9733E-02
1.78S6E-02
2.8066E-03

4.47536*04
4.57126*02
2.82296*01
1.60306*03
3.45636*01
3.1190E»00
3.1891E*00
7.53506-01
2.10366*01

4.2039E-01
1.6223F-01
3.68266-01
2.51076-07
1.58686-03
4.9163E-04
1.1841E-02
1.71636-02
1.80316-02
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Driver gas Test gas

Diaphragm

(a) Prior to diaphragm rupture,

rExpansion wave

Interface — • — Incident shock

(b) Incident (moving) normal shock in test gas,

(c) Reflected normal shock from end wall.

U

IModel

(d) Standing normal shock at test model.

Figure 1.- Sketches illustrating shock-tube regions of interest;

regions (2) , (2s) , and (2r) .
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. . U$. km/sec

(a) Pressure p2/p...

Figure 2.-Thermodynamic properties and flow velocity behind an incident
normal shock into a 0.85H--0.15He mixture.
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34
U$, km/sec

(a) Concluded.

Figure 21- Continued.
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TJT,V

24 28 32 36
U . km/sec

(b) Temperature Tp/T..

Figure 2.- Continued.



VTi

.005

U$. km/sec

(b) Concluded.
'1

Figure 2.- Continued.
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kN/m'

U$. km/sec

(c) Density p2/p...

Figure 2.- Continued.

32 36
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P2/pl

38 42 46 50 54 58 62 66 70

U , km/sec

(c) Concluded.

Figure 2.- Continued.
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h2/hr

U$, km/sec

(d) Enthalpy hp/h...

Figure 2.- Continued.
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U . km/sec

(d) Concluded.

Figure 2.- Continued.
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aJa

36
U . km/sec

(e) Speed of sound ap/ai

Figure 2.- Continued.
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aJa

12

10

U , km/sec

(e ) -Concluded .

Figure 2.- Continued.
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Vs!

36

U , km/sec
•5

(f) Entropy s^/s..

Figure 2.- Continued.
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VS1

34 62 66 70

U, km/sec

(f) Concluded.

Figure 2.- Continued.



36
U . km/sec

(g) Molecular-weight ratio Zp/Z..

Figure 2.- Continued.



Pr kN/nf

Z2/2

2.6

2.4

2.2

2.0

1.8 54 58 62 66 70
U , km/sec

(g) Concluded.

Figure 2.- Continued.
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36
U$. km/sec

(h) Isentropic exponent Y
t̂j i <

Figure 2.- Continued.
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rE.2/rE,l

58 62 66

U . km/sec

(h) Concluded.

Figure 2.- Continued.

70
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16 20 24 28 32 36

U . km/sec

(i) Flow velocity Ug/a

Figure 2.- Continued.
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34 58 62 66 70
U . km/sec

(i) Concluded.

Figure 2.- Concluded.
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P2s'
pl

10*

28 32 36

U$, km/ sec

(a) Pressure p

Figure 3.- Thermodynamic properties and flow velocity behind a standing
shock for a 0.85H -0.15He mixture. -
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x 10

70
U . km/sec

(a) Concluded.

Figure 3.- Continued.
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T2s/Tl

24 28 32 36

U . km/sec

(b) Temperature T2g/T1.

Figure 3-- Continued.
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fWUW ii I J<: X ;Wlf1 UK tf>H!> JKffij

38 42 46 50 54 58 62 66 70

U . km/sec

(b) Concluded.

Figure 3-- Continued.
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P2s/pl

28 - '32 f 36

Us, km/sec

(c) Density p^/p...
.• • £** i

Figure 3.- Continued.
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P2s/pl

, kN/ni'

a 005

66 70

Us. km/sec

(c) Concluded.

Figure 3-- Continued,
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h2s/hl

0.005

0 36

(d) Enthalpy

Figure 3.- Continued.
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h2s/hl

1200

1100

1000

U , km/sec

(d) Concluded.

Figure 3.- Continued.
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, kN/nT

a2s/al

36

(e) Speed

Figure

Us. km/sec

of sound aps/'

3-- Continued.
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a2s/al

34

U$, km/sec

(e) Concluded'.

Figure 3.- Continued.
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S2s/sl

, kN/m'

^0.005

24 28 32 36

tJ , km/sec

(f) Entropy s^/s^

Figure 3.- Continued.
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3.2

S2s'Sl 3.0 |

2.8 rrrirr

2.6^

2.4

2.2

2.0 50 54 58 62 66 70

U , km/sec

(f) Concluded.

Figure 3-- Continued.
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. kM/ir/

Z2s'Zl

20

U , km/sec

24 28 32 36

(g) Molecular-weight ratio Z2s/Z.j'.

Figure 3-- Continued.
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Z2s/Zl

66

U , km/sec

(g) Concluded.

Figure 3-- Continued.
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yE.2s'yE.l ; -98 I

1 I I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I t l l I
.78

20 24 28 32 36

U .km/sec

(h) Isentropic exponent VP',,«./Y1.c., £& i

; • Figure 3.- Continued. '
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?E,2s/YE.l

50 54 58 62 66 70

U , km/sec

(h) Concluded.

Figure 3-- Continued.
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U$. km/sec

(i) Flow velocity U^/£S

Figure 3«- Continued.
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U2s/al

. . U . km/sec

(i) Concluded.

..Figure 3-- Concluded.
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x 10
2.0 p

1.8 SrTln^tr-i

P2r/Pl 1.05

Pr kN/nf

0.005

li , km/sec

(a) Pressure p? /p..

Figure M.- Thermodynamic properties behind a reflected normal shock and
reflected shock velocity for a 0.85Hp-0.15He mixture.
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7.2-

P2r'pl 4-°?

U$, kmlsec

(a) Concluded.

Figure 4.- Continued.
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T.JT,

kN/m'

U . km/sec

(b) Temperature T_ r/T1 .

Figure 4.- Continued.

220



VTi

.005

Us> km/sec

(b) Concluded. •

Figure *».- Continued.
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Win?

U . km/sec

(c) Density p? /p..

Figure 4.- Continued.
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kN/nr
aoos

34 70

(c) Concluded..

Figure 4.- Continued.
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Vh

28 32 36
'\ U , km/sec

(d) Enthalpy h?r/h1.

Figure H.- Continued.
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Vhi 8 =•

U , km/sec

(d) Concluded.

Figure 4.- Continued.
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. kN/m2

U$. km/sec

;(e) Speed of sound a2r
/al

Figure 4.- Continued.
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82r/al

14
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34 38. 62:: 667" ' 70

U , km/sec

(e) Concluded.

Figure 4. - Continued.
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(f) Entropy s^/s^

Figure 4.- Continued.
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2.2

2.0

U . km/sec

(f) Concluded.

Figure 4.- Continued.
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Z2r'Zl!

1.0
24 28 32 36

Us. km/sec

(g) Molecular-weight ratio Zp /Z..

Figure H.- Continued.
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pr kN/nf
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70
U$. km/sec

(g) Concluded.

Figure 4.- Continued.
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kN/nf

.28,1

Us, km/sec

(h) Isentropic exponent Y,, 0_/Y,
ti , £~

Figure 1.- Continued.
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Pj, kN/m

a 005

Us> km/sec

(h) Concluded.
•'

Figure 4.- Continued..
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,; kN/nf

Ur/al

— 10 --i

28 32, 36
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:(i) Reflected .shock velocity

Figure 4.- Continued.-
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20

, kN/rn

Figure 4.- Concluded.
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