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ABSTRACT 

A Generalized B-Vi-R Equation of State is tested for 

hydrogen which is a quantum gas and for systems contain-

ing hydrogen. 

The gases and systems studied 

are:hydrogen,nitrogen-hydrogen methane-hydrogen and ethane-hydrogen. 

The pressure is calculated using observed P-V-T data 

and the deviation is computed therefrom. For the pure gas, 

hydrogen,the generalized equation is compared against the 

original B-Vi-R equation. For mixtures,the Gunn-Chueh-Prausnitz 

method which is used to calculate the pseudo-critical con-

ditions of the mixture is compared against the Prausnitz-

Gunn method. 

The ranges studied in this paper are as follows:pure 

hydrogen 30-773°K and 1 to 1200 atm.,nitrogen-hydrogen 

0-300°C and 25 to 1000 atm.,methane-hydrogen -210 to 300°F 

and pressures as high as 3100 psi.,and ethane-hydrogen 70-

300°F and pressures as high as 3800 psi. 

The results obtained with hydrogen demonstrate that 

the generalized B-W-R equation is valid for hydrogen at 

somewhat lower temperatures than the original B-W-R.Over 

most of the temperature range good results are obtained 

with either equation.However,at high pressures the orig-

inal equation is more accurate. 



A comparison of the Gunn-Chueh-Prausnitz(G-C-P)method 

with the Prausnitz-Gunn(P-G)method for the three binary 

systems yields essentially equivalent results in terms of 

average and maximum deviations from observed values, 
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INTRODUCTION 

The present paper is an expansion of the work performed 

by W.C.Bdmister and co-workers(l)on the Benedict-Webb-Rubin 

(B-W-R) Equation of State. 

Edmister and his co-workers formulated a generalized 

form of the B-W-R Equation of State and they evaluated this 

generalized equation for several hydrocarbons but not for 

hydrogen. 

The present work consists in testing this equation 

for hydrogen which is a quantum gas and for mixtures con-

taining hydrogen. 

The gases and systems studied in this paper are: 

hydrogen,nitrogen-hydrogentmethane-hydrogen and ethane-

hydrogen. 

-1-- 
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THEORY AND BACKGROUND 

The Benedict-Webb-Rubin Equation is an equation of 

state containing eight constants.These constants were de-

rived empirically by fitting the equation to experimental 

P-V-T data. 

P=RTd.1.(BoWT -A0  -Co/T2)xd24-(bRT -a)xd34-ao4d6 

(1) 

cd3 
♦ —2- (T _l+td2) exp (-Icd2) 

Where the constants of the B-W-R equation for hydrogen are 

(2)‘(10): 

Ad.585.127 

B0=3339.37x10-4 

C =482 82x104 

a=-98.597 

b =868.2x10-4 

c =1423.17x103 

3.0(.49.239 

'.900.00x10-3 

These constants may be used in Equation(1) when T is in 

degrees R,P in psi.,d in lb.mole/cu.ft. and R.10.7335 

lb.cu.ft./sq.in.lb.mole °R 

W.C.Edmister and co-workers generalized the above equation 

by expressing the eight constants as functions of the crit-

ical temperature,critical pressure and acentric factor. 



11..e?+(13100-Aol -do/02 )xe2f(bt9-11)xei(ape)x 6  

de3 ' (1+'q2 ) exp (_-ee2) 
(2) 

Where: 

TT E.4)/Pc  

0*.T/Te  

'..dRTc/Pc  

The constants of Equation(2) are a function of the 

acentric factor,W(1).They are as follows: 

A.0.0.343258-0.1275214)-0.5091310)2 (3)  

B:..0.113747+0.127349W-0.243280402 (4)  

Ca =0.09822440.401236 4)-0.0397267 0)2 (5)  

ae. 0.0235866+0.290284G) -0.2954130 2 (6)  

be= 0.02754040.1310094) -0.1349240 2 (7)  

c'.0.035694+0.185297W -0.295413402 (8)  

16,0.052058-0.090644a+ 0.10506(.02 (9)  

a4=0.0000875 (10) 

In order to work with Equation(1),the constants for 

the particular gas must be known,otherwise they'must be 

determined.If Equation(2) is employed,then,only the acentric 

factor of the gas is needed to calculate the eight con-

stants. 

Edmister and co-workers compared their generalized 

equation(2) to the original B-NI-R equation(1) by calculating 

pressures from both methods using observed P-V-T data of 
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several hydrocarbons.Their results were good(1). 

The present paper tests the generalized equation on 

hydrogen and mixtures containing hydrogen. 

Quantum gases do not follow the same law of corre-

sponding states as that followed by the classical gases. 

Therefore,Equation(2)may not be used directly for hydrogen 

which is a quantum gas unless some modifications on the 

critical conditions are made. 

These modifications are known as effective critical 

conditions and they are a function of the molecular mass 

of the gas.According to Gunn,Chueh,Prausnitz(3,4): 

Effective Critical Temperature 

T

 c 
Tc - 

 

c 
1+ 

m xT 

Effective Critical Pressure 
poc  

(12) 
c2 

1+ 
mxT 

Effective Critical Volume 

Voc 
Vc_ (13) 

c3 

1+ mxT 



Where: 

c -21.8°K 

c2.44.2°K 

03.-9.91°K 

m-molecular mass of quantum gas,in this case hydrogen 

Since the acentric factor of quantum gases is equal 

to zero,then the constants of the generalized equation are 

equal to the first term of Equations(3 through 9) and the 

calculations become relatively simple. 

When the Generalized B-W-R Equation of State is used 

for mixtures of gases,then pseudo-critical constants are 

needed to obtain the reduced pressure,temperature and den-

sity values of Equation(2). 

Gunn,Chueh and Prausnitz proposed a method for cal-

culating a pseudo-critical temperature and pressure for 

a system containing a quantum gas.This method is as fol-

lows43): 

-5- 

(14)  

Pa= 

Rx(E y.xe .)x(E. y,
J.
xT°ci) 

a yixv°ci)x(1+c2  ) 

S7 
Ci 

Tau  cl 
1+ 

gtxr-2  

(15)  



(16)  

(17)  
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In this paper the Gunn,Chueh and Prausnitz method is 

compared against a method suggested by Prausnitz and Gunn 

for calculating pseudo-critical conditions of mixtures of 

classical gases(5). 

T y. xT ala' ci 

cm. f  y.xV ci 

RI cM 

cM Vela 
(21) 

(.40m.Eyixok (17) 

Where Tci and Vei for hydrogen are obtained from Equations 

(11) and (13) and Z°c is taken for hydrogen as 0.291. 

The Prausnitz and Gunn method which consists of Equa-

tions(18 through 21)is a much simpler way to determine the 

pseudo-critical conditions of a mixture containing hydro-

gen. 
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The method introduced by Gunn,Chueh and Prausnitz was 

developed for mixtures containing quantum gases.However, 

the Prausnitz and Gunn method was proposed for mixtures 

of classical gases,and in this paper it is used to calcu-

late the pseudo-critical conditions of mixtures containing 

hydrogen. 



PROCEDURE 

The computations of this paper were carried-out with 

the the aid of the IBM 1620. 

The programs used in this work are listed in the fol-

lowing table. 

1.Program (A) Generalized B-W-R Equation (30-300°K) 

(B) Generalized B-W-R Equation (310-600°K) 

(C) Generalized B-W-R Equation (198-773°K•) 

2.Program (A) Original B-W-R Equation (30-300°K) 

(B) Original B-W-R Equation (310-600°K) 

(C) Original B-VJ-R Equation (198-773°K) 

3.Program (A) Methane-Hydrogen (P-G)* 9.03/90.97% 

4.Program (A) Methane Hydrogen (G-C-P)** 9.03/90.97% 

%Program (A) Ethane-hydrogen (P-G) 89.96/10.04% 

(B) Ethane-Hydrogen (P-G) 79.97/20.03% 

(C) Ethane-Hydrogen (P-G) 50.17/49.83% 

(D) Ethane-Hydrogen (P-G) 20.10/79.90% 

6.Program (A) Ethane Hydrogen (G-C-P) 89.96/10.04% 

(B) Ethane-Hydrogen (G-C-P) 79.97/20.03% 

(C) Ethane-Hydrogen (G-C-P) 50.17/49.83% 

(D) Ethane Hydrogen (G-C-P) 20.10/79.90% 

7.Program (A) Nitrogen-Hydrogen (P-G) 12.56/87.44% 

(B) Nitrogen-Hydrogen (P-G) 24.44/75.56% 

(C) Nitrogen-Hydrogen (P-G) 48.26/51.74% 

(D) Nitrogen-kdrogen (P-G) 73.88/26.12% 

-8- 
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8.Program (A) Nitrogen-Hydrogen (G-C-P) 12.56/87.44% 

(B) Nitrogen-Hydrogen (G-C-P) 24.44/75.56% 

(C) Nitrogen-Hydrogen (G-C-P) 48.26/51.74% 

(D) Nitrogen-Hydrogen (G-C-P) 73.88/26.12% 

The actual programs are given in Appendix (A). 

Sample calculations shown in Appendix (D) illustrate 

the procedure used in the computer calculations. 

The average deviations and the maximum deviations given 

in Appendix (B) represent absolute values. 

* Prausnitz and Gunn Method 

**Gunn,Chueh and Prausnitz Method 
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SUMMARY OP RESUITS 

HYDROGEN 

Number of Temperature Pressure Average % Deviations 

Points Range (°K) Range(atm.) (Orig.) (Goner.) 

171 30.0-55.0 1-100 40.25 16.41 

1582 60.0-600.0 1-100 0.23 0.31 

121 198.16-773.16 100-1200 1.15 4.45 

NUmber of 
Points 

System 

MIXTURES 

Mole % Average % Deviations 
(Gunn-Chueh-(Prausnitz- 
Prausnitz) Gunn) 

44 N. 112 12.56/87.44 3.47 3.48 

42 N2-H2 24.44/75.56 3.28 3.27 

46 N2-H2 48.26/51.74 2.34 2.33 

43 N2-H2 73.88/26.12 1.64 1.54 

113 OE4
-..E2 9.03/90.97 0.25 0.30 

48 C2I16-H2 89.96/10.04 2.85 2.55 

48 02116 h2 79.97/20.03 3.13 2.80 

54 C2H6-112 50.17/49.83 2.78 2.48 

54 02B6-112 20.10/79.90 1.42 1.21 
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DISCUSSION OF RESULTS 

The Generalized B-W-R Equation was applied to a quantum 

gas,hydrogen,over a wide range of conditions,The study covered 

temperatures from almost absolute zero to 500°C and pressures 

as high as 1200 atm.Pressures were computed for 1874 points 

covering the above range.A per-cent deviation was calculated 

from observed pressure data found in the literature.The re-

sults of the original B-W-R Equation are compared to the ge-

neralized equation in the following table: 

Temperature Pressure Average % Deviation 

Range (°K) Range(atm.) (Original)(Generalized) 

30.0-55.0 1-100 40.25 16.41 

60.0-600.0 1-100 0.23 0.31 

198.16-773.16 100-1200 1.15 4.45 

Analyzing the results carefully,the generalized equation 

gives better results than the original equation at low temper-

atures and pressures.0ver most of the range studied,the devia-

tions are small for both methods.Rowever,at high pressures the 

results are better when using the original equation rather than 

the generalized equation. 

The nitrogen-hydrogen system was studied for four different 

compositions covering a total of 175 points.The equation of 

state used was the generalized B-W-R.The pseudo-critical con-

ditions of the mixture were calculated by two methods:the 
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Gunn,Chuch and Prausnitz method and the author's proposed 

method introduced by Prausnitz and Gunn.The results ob-

tained by both methods were almost the samet ranging from 

3.48% to 1.54% for the average deviations of the four com-

positions.The conditions covered a range of temperatures 

from 0°C to 300°C and pressures as high as 1000 atm. 

The methane-hydrogen system was studied for the com-

position of 9 mole% of methane.The results were excellent, 

The over all deviation was 0.30% for the proposed method. 

A total of 113 points were tested over a range of temper- • 

atures from -210°F to 300°F and pressures as high as 3100 

psi.The results obtained by both methods were equivalent. 

The ethane-hydrogen system was studied for four compo-

sitions covering 204 points over a range of temperatures 

of 70°F to 300°F and pressures as high as 3800 psi.The over 

all deviations ranged from 2.55% to 1.21% for the four dif-

ferent compositions.Once again,the results obtained by Gunn, 

Chueh and Prausnitz and the proposed method were equivalent. 

The absolute values of the computed deviations were 

used throughout this paper when obtaining average per-cent 

deviations, 



-13- 

CONCLUSION 

The generalized form of the B-W-R Equation of State 

may be applied to hydrogen if effective critical conditions 

are used in place of true critical constants.Good results 

are obtained with this equation on hydrogen over a wide 

range,from 60°K to 773°K and pressures as high as 500 atm. 

Thus,obtaining a maximum absolute deviation of about five 

per-cent. 

When working with mixtures containing hydrogen,the 

generalized equation may also be used over a wide range 

of conditions.It is the author's recommendation based 

upon the findings of the present work that the Prausnitz-

Gunn method be used to compute the pseudo-critical P-V-T 

of a system containing hydrogen. 
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PROGRAM 1(A) —15— 

DIMFNnIO O N P(28),VL(28) _ . . _ 
PC I 1=1928 
PFars,n(I)9VnL(7) 
T= Tr7E"'PF: 7'AT!JPF For -HE PAzDTTrA!LA PH"! 

• . . 
nrr=pn.;• 
CY=PI.Fi 
C'=44.2 
S=2•01594 
11C=10C/(1.+CX/(S*1)) 
P1C=POC/(1.4-C2/(S#1 )) 

P1 0=0.113747 _ . . 
A1=n.r127r:e66 
R1=(".27'7 n4 
C1Onn.ncw4224 

!"•=f-..^(1'"R7c7,  
ci`o.175.20Fq.3 
A.!_:=P1/A1 
TC=1.6*T1C 
PC714.6960*PIC 
P= I C • 733Ei 

1./(VOL(1)*0.)16018) 
DI.IN=DEN1/F,  
ALPr7T*i.a/TC 
PHr1=71EN*R*TC/-1C 
-- -1=AL.n*pHo 
0=(n1n*ALP-A1-C1^/(ALP*1\I -1))*mHrrH^ 
ti!=(=7.14-AL7)-A1)*71Hn**-;.  
w=(Al*AL1)*P.Hn.**6 
Z=(Clif.kH0**3/(ALP*i:2))*(1.+GWII*F7)HC*2)*FXR(-GApH(*D 1) 
P I =57-1-0++V+Z 
pzrc*P 
px=pz/ 1.6 •6960 . . _ . 
i)t..:V= (CPC I I -PX I /P C  I I 00 • 
PUN:CHIP(:),PY,UV 

2 

6  



2ROGRAIL1413) 

nIMFNCION m(7).7P(7) 

Dr) 3 1=1,7 
,ZP(I) 

• T r r701,  

Tnr.:;471.07• 
F- IC72(1.2 
CY=P1.5 
C2=46.2 
S=2.01594 

PA.7Tf-::LA.fl 

71C=70C/(1.+CX/C5*T)) 
P1C=POC/(1.+C2-:/(S*T)) 
-Alb=:0.343'25!4 
L310=0.113747 
A3=;'..r1.235866 

• n • nP7'7404 
Cin=e.n2R2P4  
r =- 1 _ 6(7?1! 

(7-Am7.7c'.nc.77 7,,  

AL1=1/AI 
TC=1.8*71C 
PC=14.6Y60*PIC 
R=10.7335 
,04=14.6cO*2(1) 
V=Z7-Z(I)*!7*T*1.9/PA 

—M7N!nr-:.(/ 
• r7'!7:.“1 

T 

cl7=Al_n*P1-4 n 

O (M10*111.P-Al'I-C3n/(ALnAt.:'3) -P'fl 

W=(71*ALP-A1)4PHn**1 

V=(A1*AL1)*PHO**6 
7,n(ri*RHO*x3/(AL:1**2))*(1.4-GA.A1*RH0*12)*EVIC-GAYI*PHf)*PH) 
P 1=ST-4-0,+WA-V+7. 
P7=Pr*P1 
PX=PZ/i4.(3-C'ej 
PEV=((P(I)-mX)/r(!))1c.o. 
- FMNI-.HtP(I),Px.7,2,7V 
END 

• 

i0 ...  

6 

5 

I. 

2 



PROGRAM 1.0) -17- 
rNiP,FrosioN Pc11),vnL(11) 
PO 1 1=1.11 
PFXD.P(1),VOL(I) 
T= TEMi'FRATURE FOP THE. PAP7ial! AR RN 
TOC=43.6 

---POC=20.2 
CX=21.8 

s=p.o15q4 
T1C=T0C/(1.+CY/C*:)) 
PiC=POC/(1.4-C2/(S*7)) 
Aln=n.3472'.R 
P,n=0.111747 

1=0.0279404 
rIn=0.0Q71-154 — 
C1=0.035604 
bi-....0;buuo87E; 
GA=0.052058 
ALin-1/Af - 
TC=TIC 
pc=p1r 
P=q2.n6 

m:N=nrNI 
• • 

PHO=DEN*P*TC/PC 
—7-T=AL0-*RHO 
U=(310*ALP-A10-C20/(ALP*ALP))*17!Hu*RH',  

( 01* ALP-/\ u* *3 
V=(Al*AL1)*IqH0**6 
.47=(C1*RW::**/(AL:.")**2)))4 (1.-4-GAml*Pi.!0*t4-2)*EX73 C-GAMI*PHO*r;Hr)) 

px=pc*rl 
n,:v=«p(!)-Px)/PCI»*Irr,. 

1 PuNcH.p(1),px.pEv 
a-Nr. 

12 

10 

9 

7 ' 

6 

5 

4 

2 

• ......._ 
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NOTATION 

PROGRAMS 1(A-0) 

Temperature in degrees K 

Toe Classical critical temperature 

Poc Clasbical critical pressure 

Cx Effective critical constant 

C2 Effective critical constant 

S Molecular weight 

T1c Effective critical temperature 

P1c Effective critical pressure 

Alo,Bio,A1,B1 

C1o,C1,D1
pGAM Constants of the Generalized B-W-R, Equation 

R Gas constant 

DEN Density gm. mole/cc. 

ALP Reduced temperature 

RHO Reduced density 

ST,Q,W,V,Z The five terms of the equation of state 

P1 Reduced pressure 

DEV Deviation from observed value 

PROGRAM 1(A) 

TC Temperature in degrees R 

PC Pressure in psi. 

DENS, Density gm./cc. 

PZ Pressure in psi. 

PI Pressure in atm. 



PROGRAM 1(B) 

T.0 Temperature in degrees R 

PC Pressure in psi. 

PA Pressure in psi. 

V Volume cc./gm. 

PZ Pressure in psi. 

PX Pressure in atm. 

PROGRAM 1(C) 

TC Temperature in degrees K 

PC Pressure in atm. 

DEN1 Density gm./cc. 

PX Pressure in atm. 



OGIAM 2(A) 

PIMFNSICN P(28)0/CL(2F3) . _ . 
DO 1 I =1 .28 
Pr'A.D.P ( ) .V01. (H 
T= T!7,..ulmnATI:n77 Fnn THE nAnTTrH!An 

1 -'7  
Rn=.1.1,(1.7-57-1 

A=-98.F-i07 
P=862.27-4 
C'423. 7T3 
fl=6c1.23Q 
nAm=9n0.0rE-3 
AL=D/A 
7=T*1.R 

nr=m1=1./(V'1_( 1 )*''.'1 4/1 1;1) 

Y.5=-(rAOR.11. 7'.:-A0tn/(7*.r))47.)r--NT7-1 
W=(WAR*T-A)*DEN**3 

---7=T7A-47,a_T*75ESI7vg6 
Z=(C*DEN**3/(T*T))*(1.+GAN**2)*F_XP(-GAA*DEN**2) 

PX =CD 1 /14.696)) 
(-( PI I ) •P >e: ) /P'c 

1 oUrcCi.!,:,(I),Px,r:tV 
rw,  

2 

9 

a 

7 

6 

3 

2 



_PRoGRAm_2_03) 

 

nImPInN 9(7) ,7P(7) 

nn 1 T=1.7 
PE7ingr(1)07.P(7)  
T= TE7mPFRATUPF F07 THF 
S'=2•0:59/; 
AC=58•127 
50=3339•37F-/4 
CO=482•82F4 
A=-98.5n7 
9=.862•2F-4 
C=1&23•:7F3 

           

            

  

(- A 

       

            

. . . 

• 

T=T*1•B 
qm7.10.77.11' 
PA=14.(1Q60*p(j) 
V=7R(I)*R*T/PA 
DEN=1.•/V 

0=-(HC-7-AO-00/(T*T))*;71z*DaN 

(9*R*T-A)*P1 N!**3 
V= ( 4•=7).7.:\!**6 
7 = C C rN* / ( T T ) ) (1 • +r; A f ,̀".•1! N if 2 ) xr, —c. * ,Fstri. 
)I =4-0-4--; 

/114•r-..7"c)' 

DE.V.17.((P(I)-PX)/P(I))4.1. 

f-751..nsie171,P(T)IPX,DEV 
END 

10 

9 

7 

6 

3 

2 

• 



PROGRAM 2(0)  

nTmmNciom P(11).voL(11) 
N) 1 1=1411 
p7Ar-,p(T),voL(T) . 
T-  Tc7mPF7nA7ULIr THr PAPTirl!LAn I, 
An=c7..pm.17 

CC=4M2.82E-04 
./N:=-c)8.597 
5=362.PE-4 
c=1/:23. ;7E3 

• 

GAM=9;.'n..6'1E-3.-- 
AL=D/A 

r:\,1=1./(voL( 7)*P.016n1q) 

z-..T=P*7*Nt.  
0=mo*P*T-Ao-co/(T*7))*DFN*DFp.: 

V=(A*AL)*DEN**6 
Z=(C*DEN**3/(T*7))*(1.+GAM*DFN**p)*EXP(-GA7!*DEk*2) 
P1=STI-C4+w-4-V+7. 

n7v=((i)(1)-PX)/P(I))*lnn. 
PlINCH.P('),PY,7"`17 V 

• 7! 

6 

5 

1. 

3 



NOTATION 

PROGRAMS 2(A-C) 

T Temperature in degrees K 

S Molecular weight 

Aod80,CotA 

B,C,D,GAM Constants of the Original B-W-R Equation 

T Temperature in degree R 

R Gas constant 

DEN Density gm. mole/cc. 

ST,4,W,V,Z The five terms of the equation of state 

P1 Pressure in psi. 

PX Pressure in atm. 

DEV Deviation from observed value 

PROGRAM 2(A) 

DEN1 Density gm./0c/ 

PROGRAM 2(B) 

PA Pressure in psi. 

V Volume cc./gm. mole 

PROGRAM 2(C) 

DEN1 Density gm. mole/cc. 



PROGRAM 3(0  

UIMEN!,I0N P(/),L1-(f) 
DO 1 1=1,7 
p_41)"•"t-rr, .p 1J 
T= TEMPERATURE FOR THE PARTICULAR RUN 

Y2=0.9097 
• T-c-ri: 1 90 •7 
VC1 =99 
/C 1-0.24J 
T=( -1+499.63)/1.8 

- - ' 
PCC =2062 
V- OC=51.5 
CX=21•8 
C7774-472- 
C3=-9.91 
- s--.72;7017.59-4 
T1c=roc,(1.+cx/(sAT)) 

- "— VC-7z VO 1•4•IC ..5 ( -3FT ) ) ) 
plc=Poc/(1.+cp/(s*T)) 
101.77r13 
wp=r'.0 
47WFv-T-*1777+Y2*,‘:?. 

 

A10=0.343258-0 .127521-r, „kiN,1-0 
F31O01 1 7.3-7471F CTI-27349-*."  
A1=0.0235866+0 .2(:)0284*.,Aim-c 

-171:rt70-• C) 2 r, 4-O7-* 3 • 13-1-f•31-n•,-*V170 

..,, o9131*Igm*'01Y 
•  
.2954173*,JIM*W 
i14924. " • 

 

  

   

C10=0 • 098224+0 .4()1236*WM-0 
1:1-..troocraa6144-11-ablt9 
D1=0.0000875 
GA-V5i7.1.1%752:758-:7:0'906,4*'W/74-0: 
AL1=D1/A1 
T.:71 =7-r ITYP.4FTTC 
VC Iv= Y 1 *VC I +Y2*VC 

.0:397267*WM*;gist. 
230125 *7.1"vtlf 

    

       

   

roso63c-vim4F- y 

    

        

12 

 

2:C=0.291 
Z C.Cla TIEZ CT-472-1:7C 
PCM=R*TCM*ZCM/VCM 
aT-pC11/ .4.6Vou 

      

        

DEN=PT/ ( ZR ( I )*R*T 
11 

--A L_P=7-/T"C70. . . . . 

PH0= r.)EN*R*TCM/PC M 
10 

SL:7* r?" HO . _ 

9 0= (7-310*AL.P-A10-C10/ (ALP*ALP) ) 
vq=(!-.41*ALI)-A1)771474FT1 
V= ( A l*At_ 1) *R!--10** 6 

• CflWi2F1OIFIFy/-c P-*-3E2 ) ) * ( (7*-31- )X  

7 01=5T+04-‘,V+V+Z 

6 PX=PZ*14 • 6960 
7.11--v= ) /1-' FT *10 (7:7). 

5 1 PUNCHIP(I)+PX.DEV 

4 

3 

2 



_PROGRAK_4(A) 

nT"rmeTnm n(7) .7m(7) 
• ! T=1:7 
PFAn,P(T),ZP(!) 
T= TFmPFPATURF rap THE PAP-Ir.:LILA!)  
yl=n.r1903 
YP=0.9007 
TC1=190.7 
VC1=9(7, ,,C 
ZC1=0.290 
T=(T+4c:(1.63)/1.8 
Tnr=4 -a.6 
pn.r=2F.P 

rp=44.2 
r3=-0.91 

=2.) 19C)4 
S= 16.041 
T1C=TOC/(1.+CX/(S3.T)) 

--W;=V0t/(1.4.(C3/(S*T))) 
PiC=DOC/(1.+C2/(S*T)) 
wI = .̂.^1.71  
13/2=n;r1  

Aln=n o -14 -12,74R-n.1 -7,7r=-31*wm_rN e r:^n11,4p,"„":" 

Pin=n.11,7c174-r.1?-7 -'1.-1*-n.P4-:7qn*w.A*wft.  

Al=fl.n21c;r166+!- .2nnprI4*wm-o.pr1=Ajn*Imm*wN4  

11!=n•0279404+0.1310 (14v;w-0. 1-14n24*wv*iop 
C.:=70.0982241-0.40:236*WM-0.n397267*. 
C1=0.039694+.1.8297VvvM-0.23015 1*w.si 
• =0.0000675 
GAY:=0.052058-0.09064*WM+0.1C9n6*WM* 
AL1=D1/Al 
HAR=CY1/F;nPT(F-S)+Y2/SOR-(S))**2 
• 14y1- AFI 
-1- cm=(Y1*TC14-YP*TOC)/(1.44-X/(cm*T)) 

.n6 
7r=r'.°1 

n A=R*(v1*ZC11-Y2*ZC)*(Y1*TC1+Y2*TOC) 
n=(Y1*VC1+Y2*VOC)*(1.+C2/(m*T)) 

P
i_ 

PCY=A/U 
=P(1)/14.6960 

DEN=PT/(ZR(I)*R*T) 
ALP=t/TCM 
RHO=7:EN*P#TCm/pCM 
c.7=ALn*RHO 

C 0=(Elin*ALP-Al-C1'7)/(ALn*ALIn))4(DHn*rHr'. 
• (".1*ALP-A1)4 ? 
\./=(A1*AL1).4fri-Jr. 
7= ( / ) ( 1711-1.1.6 .1-1!n.  4C7.i) 4 y 4(•!` 

6 pl=c,T+(.1+'A."1-v+7 
27=ncm#D1 

5 PX=PZ*14.696) 
.-DEV=( (P(i).45)/FITY41165...0 

PUNCH,P(I),PX,DEN 
'END 

2 



PROGRAM 5(A) 

flT MN.T'IIP\ P ( 6 ) 47P ( 6 ) 
')O I 1=196 

T= TEMPERATURE FOR THE -)APTICULAR R'JN 
VT -0. 8996 
Y2=0.1004 
TC13D .44- 
VC1=148.0 

7.C1=0•28h 
T=CT+459•63)/1•8 
.0C=4 
POC.=20 • 2 

r 
CX=21•0 

2 -4‘472- 
C3=-9•91 

" -.5=-2-•""0" I".5"94 
T 1C= TOG/ ( 1* 4-CX/ ( S*1" ) ) 

'VC - VG Ci ( I • + ( C3/' ( S'*71-11- 
P1C=P0C/( I •+C2/ ( ) ) 

I - • .1. 064 
W2=0:0 

---1111vrE-4-141TT-4-Y W 
/110=0.343P58-0.1275P1*Wm-0.0g1.7Al*WM*wv 

(4 -F07,T2774 y*w m -777w7T,J.d.i*wm*I,K. 
Al =0,0235866+n .290231*IAIM-0 •295413*W"'.'"Y 
HI=..(;zit4u4+t....tAlU)V*WV-U.134L24**4:‘.1 
C 10=0 • 098224+0 • 401236*WM C) • 0;397267* WM*W M 

- =.-0-4703569"4+. 0-471-13-52.9.T3FWw=0" 2311-1-79-IF577FIFTNT 

t)l =0.0U00875 
— " "G rOb C`677.47:vC*7.7171"" --- 

AL1=D1/A1 
TCM-Yl*TC177MTTIC 
VCM=Y1*VC I +Y2*VC 

7r=nopql 
-77.7WYffrin-4:Y241:7(7.  
Dcm=R*Tcm4.7.cv/vcm 
1-,1-1-(1)7T4.67677- 

M 

9  

8 

7 

5 

4 

3 

2 

0=(910*ALP-A10-010/(ALP*ALP))*RHO*RHO 
L P -ATTW:t4R7r471 

( A l*A L I ) *!:-ZHO** 
7= 4CP1-4-07-45rf- :37TAL.157,C-%=2 5 3(I-v.4-GA M*RHO**2 )4$ F- XP ( _AMTT?951C )  
P1=c•T+C)+W+V+7 

px=r)Z* 14 • G96 C' 
DF V=1-07517 ) ->C571.3  IT) 173 rs7,, 

1 PUNCH,P(I),PX,D7.\./ 
END 

DEN=pTi(ZR(I)*R*T) 
WEP-ET7TCM 
RHO=DEN*R*TCM/PCM 



D! mEN-S1O1 —P1-6 r72P1-61-- 
DO I 1=1,6 
iqc. A olt 1-7" I , 
T= Tc--m.PRA TURF FOR THE PARTICULAR RUN 
y 

Y2=0 • 2003 

Vr1=14Fi.n 
/C1="7771-? 
T=(T+Li59.63)/!.8 

ROC=2C.2 
7.70-Cm'5'1.5 
CX=21.8 
2-4  

C3=-9.91 

T1C=TOC/(1.+CX/(S*T)) 
------m=v9-c//1-i-4tenvcs*Trtr 

Dic=Poc/(1.+c2/(s*T)) 
--7T7F!,7-1-errw- 
w2=0.0 
kk.`P -Y 1* W1+ Y-7-4-w-2- 
A10=0.343258-0.127521*IEM-0•509131*Wv*Wm. 

. ? , . • • • 

A 1 =0.0235866+0.290284*WM-0.295413*WM*VA 
—151 - r5 4 lo4.--+-c)- 

C I 0=0.098224+0.401236*WM-0.0397267*Wm*Wfv. 
* 

DI=0.0000875 
TA-7 1=0.c.)77.1 717--,T071-6a*Wq...0.7r1W767.0m*to" 
ALI=n1/A) 
Trm=v!*T(i+y?*T1r 
VC!v=Y1*VC1+Y2*VC 

--P = 8 2 • 0 6 
ZC=0.291 

--ZCM=Yr*ZCITY7W7C 
PCm=R*TCm*ZCM/vCm 
Pi-Pti)/14.696 
DEN=DT/(ZR(I)*R*T) 

RHO=!DEN*R*TCM/PCY. 
.ST=WEP*RH-0 
n=(P10*ALP-A10-Clf.)/(ALD*ALr)))*DHO*Ri4n 
w=(n.1*-ALP-A1)*r?H0**1 
V=(A1*ALI)*RW-'**6 
7= *RI-TOIRT-37-CATS54 F.--fle7VM7x,TRI"--10**2 ) -GA m r-Z HO*P HO 
P1=ST+Q+W+V+7. 

5 DX=P Z*14 6 9 6 0 

-nrV=CTP(I)'-750715171)*10000 

5 I PUNCH,P(/),PXODEV 

    

2 

   



PROGRAM 5(0) -28- 

DIroFNSIGN P(6) .L'(5) 
DO I I=1,6 
WtAD,P(I).GY(I) 
T= TEMPFRATUR7. FOR THE PARTICULAR RUN 

YP=0,4983 

(71 = 14n . 

T=(T+A59•63)/1•8 
43.6 

POC=20,2 

CX=21.8 

C 2-c4.4.2 
c3=-9•91 

TIC=TOC/(16+CX/(S*T)) 
-- - vc.7.-var.77cT7.-+-Tr7lc4TYYT 

pir=Poc/(1.+c2/(s*T)) 
• 

"2=0 • 
1*T14..*Ihe 

A 10 =0 • 343258-0 • 127521 * ka:vi -0 • 31*WM*WM m* 
I • 2-7 734 2.4-3-7tro 77,--3,-77- 

AI=C•0235866+0•290284*WM-0•295413*Wm.*WM 
ri-1-2r0 10404-4-+0 pi*vivr- crri-349 a aim-kw nfi 

C 10=0 • 098224+0.401236*101-0 • 0397267*t.PP*wm 
— c r= -; 0-39-C)T14R--0: 352-97* 73 1 27*w m *is,r47. 

D1=n•flOr,0875 
737CKT7-- 7.05 P.75 S -77r•-0 c1064.41eFF-I-77TrE77-6-WcirkfiTTi.ITA"- 
ALI=DI/A1 
7(7191=Y1*Y77.1+Y2*T,.,... 
VCM=Y1*VCI+Y2*VC 
--------------- 

7:C=0.2.91 
ZCW:=Y11F7.:7T+YZW7C 
PCM=P*TCM*ZCM/VCM 

P1=P(1)/14.696,., 
DEN=PT/(ZR(I)*P*T) 

ALb/Tt"  
RHO=7)FN*24-TCM/PCke 

=.41:P451-ir). "-- 

0=0110*Aln-A10-C-10/(ALn*ALn))*PHn*Pwel 
w=Cml*AL 0-A114e-mHr!**-

o 

 
V=(Al*AL1)*mHn**6 

fit-TZR c 4-* 3/ ALFS:** 3 3 iff T74-c,; A m ( -GA ifv41464 
R1=5T+Q+W+V+Z 7 

-riZ=7Cm*P-1 

6 
0X=P7*14•6960 

----D7VETITTC-TIR:57777( TT0c 

5 

rn- 
1 PUNCH,P(I),PY,DFV 

7 ND" 

.1 

3 

      

I 

     



PROGRAM_5(D)  .-29- 

-77r7T-AV1019  
DO I .1=1•6 
Pt71477,P(.),ZT-I-T- 
T= TFm.PRATURr.--  FOQ THE PARTICULAR RUN 

YP=0.7990 

" — 
VC1=1/IR• 0 
77.77= 7.7377- 
T=(T+459.63)/1.8 
roc=4.7i6 
POC=20.2. 

CX=21.8 
ep=64 .77 
C3=-9.91 

"--"5"==-2 ;7•1•77-74 

TIC=TOC/(1.+CX/(S*T)) 
VC =VOii-!-Tfrr-747  
01r=nnC/(1.+CP/(S*T)) 
T777. 
w2=0.0 

--Wv-rnel*-Wri-Ye*WP 
Al0=0.34328-0.127.521*WM-0 •509131*V‘I*Wm 

.--911T=0-.-1137474-0;12-7- 3 -V-'n- 0 11,04*,m ,: 

Al =0 • 0235866+0.290284*nm....0 .29.5413*WM*Ivm 

--131"'Irer • CTP7!)-4U4-ft, • -1-3-1TY, • , 4 .1 A, ! . • . 

C10=0.098224+0.401236*Wm-o • 03977'67*Ym*W 
--rl.TerT391594-4-0.TR-9707*400. 7-777`I *'77 ( 

1=0.0000879 
-- 't7Wmarl-Ta2.77Fg=7;r3076m 

Al_i =n1 / A 1 
TCArr..77T* 1 (, +Y TTC  

VCM=YI*VCI+Y2#VC 
R'-e-13-2.(76 
Z.C=0•291 
ZCM=Y1*ZC1+Y2*ZC 
PCm=1-21-TCM*ZCM/VCM 

12 
171-=T7Tr17T476Y6fl 
DFN=PT/(ZR(I)*P*T) 

RHO=DEN*R*TCM/PCM 
- 

or:(plo*Atp-Ain-10/(ALp*ALD))*!,H*1",-;n 
—57,--t-rrnrATTr---rman-rn -v. 4T 

V = ( A l*Al 1 ) *RHO**6 
7_=tri-*RHC*44-3TVACP**-21-Tv1-1.+Gn70. --zi-i0-4 TT*-EXPT-zGA-Y71MHO*HOT- 

7 
m1=ST+0-1-w+V-1-7. 
.132=PCY*P1.--  - -. 

RX=PZ*14.6960 
6 

DVmr (17 .x PPTTTT* UOT 
I PUNCH.P(I),PX..DEV 

END 

2 

Plerrrecignnrwr 



 __PROGRAM 6(k)  

DIMENSION P(6),L,“63 
no I I=1,6 
.<F/\. 
T. TEmpFpATuRE FOP THE PAPTICUL AP RUN 

..". 

Y2=0 .1004 

VC1=148.0 
=7:73-472133 
T=(T+459.63)/1.8 

-' 
POC=20.2 
VOC=r5f.75 
CX=21.8 
77=44.2 
C?=-9.91 

SS=30.07 

VC=VOC/(1.4-(C3/(S*7- 1)) 
pl-C---AuLTTr.T7Z7r7wT17— 
W 1= 0 1064 
-zg.70-4TO 
WM=Y1*vii+Y2*w2 

R10=0.113747+0.127249*Wm-0.243280*W1*wm 
-7\7=7;r1,7%,n86-6- 7117.TMIFI777-u.e41.3*01m*NF 
Pl=n..n27404+0.1310(1Q*wM-0.14P2A*wm*wm 

' -- TITT.79F7271"-frr•74-Cr ?* 7  -Ti 7776 741:1.07r*TAT797 - 

C1=0.035694+0.185297*WM-0.231)129*wm*wm 
- Trre-0-4-30-1170T375 

GAM=0.052058-0.09064*WM+0.10506*WM*wM 
Mrs-In/Al 
HAU=(Y1/SQRT(SS)+Y2/SURT(S))**2 

. 

TCM=IY1*TC1+Y2*TOC)/(1.+CX/(SM*T)) 

12 
7C=0.2.91 
A=1:2*(Y1*7.C1+NTY7.r)*(‘Tr4TC1+Yp*TOC) 

11 n=(v1*VC1+YP*VOC)*(1.+CP/(em*T)) 
prm=A/R 

10 PT=P(I)/14.696 
-----DER.cFP-17(ZP-CI1*P;(: 

9 ALD=T/TOm 
HH0-,5N*.t*IcV-717717 
ST=ALP*RHO 
'0E31-0*ALP-7VIC-=C1G/TAL-PwALP,Y1FMTOAPH0 

7 vi=(flji*ALP-AII*PHO**3 
- V-ETA-T*NL1)*WH04m-)---- 

6 7.,(ci*RHO**7/(AL0**?))*(1.4GAY*QH0**P)*Y0(-GAm*PHO*PHO) 
-1=ST+044+V+7-- 

5 P7=PCM*P 1 
P =1"37:7*1 — 
DE.V= ( ( P ( I ) -PX ) /P ( ) )*1 ( •() 

T--  PUNrCH • P • ) P X 4.1.:ENT 

3 END 

2 

   



) ) 

poc--:?fl • 
---VOC=S1 

CX=2I 
44 . 

C3=-9.91 

SS=30.07 
r.+CX/ISifT ) 

VC=VOC/( 1 • + ( C3/ ( S*T ) 

lUIDGRAM 6(B) 

L'((..).Z.q(b) 
nn I 1=1,6 
.E An • P (YT,-7T17 
T= TEMPERATURE. FOR THE PARTICULAR RUN 

Y2=0.2003 

VC1=148.0 

T=(T+459.63)/1.8 
TOC=47• 6 

W1=0.1064 
---51-2-E77.• 1 

=Y 14011+Y2*1.412 
A I 0 = r.v.; 34179FF-7". ncirn-V-Y lq-kr4"7-7 
R10 =0.113747+r: . 12731 ologm 
Al= .n.5"11-,-1.15.5-1-4.. ?-11-*10.-n•r-q.4.1 ,-*WM*4M 
51=0 • n275404 +0.1310 r)c)-x-wsii-C • I 34024*WM*WM 
Cl 0=-0-:"098224+0-:"40-12:364(1.097-0". 07977674 ;?.., m* %MT—
C I =0.035694+0.185297*WM-0.230125*WM*WM 
L.) i -0 .-0t;0.•ti f 5- 
GAM=0.052058-0.09064*WM+0.10506*Wiv*WM 
-AT_ I -'7.) 
HAR = ( vl/SORT ( SS ) +Y2/SQRT ( S ) )**2 

---c7k1=r-.7HAn 
TCM=(Y1*TCI+Y2*TOC)/(1.+CX/(SM*T)) 

ZC=^.p91 
12 

AT€T547-?1*7(71+v2*7C)*(\./1*T -̀ l+Y2*T0r) 
Fl.=.(YI*VC1-1-Y2*VOC)*(1.1-C2/(M*T)) 

. . . . _ 

PT=P ( I ) / I 4.696n 
"DENT='13T/ ( ZR"( I ) *WA- T" ) • 
ALP =T /T CM 

N-r-J* I C1Vr7r7C777-- 
ST = ALP*R HO 

"" rTTO-1*-A L'ID'• A 1(' - C roi c ALP-4 AT-PT-) 41fr)4(,:p3-775- 
41= (R l*ALP-A I ) *PHO**3 

7.=(Cl*RHO**1/(ALP**p))*(1.+GAm*pH0**p)*FxP(-GAm*PHn*PHO) 6 
Pl= ST-1- (MT+7T47-7 

5 P7=PCm*P 1 
PX:=1:723F114."6960 

4 DEV= ( ( P ( I ) -PX ) /P ( I ) ) *100 • 0 
PUNCH, P riiPX i-DEV 
END 3 

2 

10 

9 

8 

7 



PROGRAM 6(C) —32— 

DImEN571-ON P(6)77P(6) 
DO 1 T=146 
17)Tnno-ITT) 17P(T) 
T= T=7mPFRATUPC FOR THF PARTICULAR RUN 
vrirc..10-r7 
Y2=0•4983 
-=1=30.3.4 
VCI=148•0 
TZL.1-0•285 
T=(T+459.63)/1.8 
To 4Th 
ROC=20412 

CX=PI.9 
777=47-1.77 
C3-9.91 
S=2.wIt94 
SS=30 .07 

" T rC =TUC I ( 1 i-1-"CX-/-t-S* T ) 
VC=VOC/ ( + ( C3/ ( S*T ) ) ) 

W1=0 .1064 
w0 .t) 

=Y1*All+Y2*W2 
•ATO=7) :73.4-375B---0 .1 e w mz.-7T7L7: ql 7 :1777777 
ri 1 n=n • 1117474-(1.1 27714n*I-r".26774-An*M*Wr 

- E7T, n 23,-)t366+ . 7371-74i 
q1=0•0?-79404+0•13100°*WM-0.1140P4*Wm*WY 

— -C1.0:L--G.-09/5274+77;4012364'WM=0-.7.13972671FFIV. — 
C1=0 .035694+0 .185297*WM-C • 230125*WM*4t M 

• TnTa-0,:000013-75 - - .----------- 
GAM=Oe052050-0.09064*WM+C.10.506*WM*WM 
ALI-DI7rr 
HAB=CY1/SORT(SS)+Y2/SQRT(S))**2 
8M;1.71-i-AR 
TCM=.(Y1*TC1+Y24-TOC)/(l•+CX/(F4A*T)) 

75-6— — — —  

12 C = 2 9 1 
---A=P*(Y1T7tril-Y7Tn)*(Y1*-7c1+Y2*TOC) 
B=(Y1*VC1+Y2*VOC)*(1.+C2/(SM*.r )) 11 ---Pr1'7YT.A7B 
PT=P(I)/14.6960 10 
DLN=FIT/TZR(TT*173(--Ty- 
ALP=T/TCM 9 
RHOFUENIFPrrOW7PC7 

8 

— 
F,T=ALP*RHC 

•z-' 

7 W=CR1*ALP-A1)*mH0**3 

P1-1:77-1-n+W+V+7 
5 P7=PCM*PI 

P5C=1:57.*1-4.;'696(7 
A DEv=( (pc )—PX) /P ( 1 ) ) *100 0 

1 -0jkitHePri-i4P560EV- 
3 END 

2 



IN 1 = 0 • 1 064 
W e-0.17 
wm =V 1 *W 1 + Y ?*W ;) 
7V1 0-E17773-4. 7SPEF3--;•17 r . 
910=0. 1 13747+0 1 277.34C-.)*Wm-0 
AT-E-017e !-, tie) b • c.70771747FVM7-71--  
61=0.0273404+0 1 31009*Wfv1-0 
C T-Gr=t) 9132.2-4-4:0" r2-3-5 *IV M - 
C 1 =0.035694+C • : £15297*WM-0. 

"D1F--.:0;"0000875 
GAM=0 052058-0 .0 9361*WM+0 • 
AL 1 =!) 1 /AT-- 

7TF5nw131*wm*wM 
•241280*Wm#WM 
• f-'97)41-:,1 *.NM*04!" 
• 1 3492 4*W iv!*WM 

L:0 '39 7 * M  
230 1 25 4.1.0 M*W M 

10506*WM*wm. 

 

PROGRAM 6(D) 

     

      

DINA:NSIoN P(6),LP(6) 

      

DO 1 I=1.6 
K ,P ),LH .(1/ 

T= TEMPERATURE FOR THE PARTICULAR RziN 

Y2=0.7990 
IC1=71-0-5.4" 
VCI=148.0 
L,I-J.eb 

dIMM•••••••• 

• - 

T=(T-1-459.63)/1.8 
-TOr-=49.6- 
POC=20.2 
voc=FT-6, - 
CX=21.8 
77177471177 
C3=-9.91 
• " • S-= 2-wo 1594  

SS=30 • 07 
----T-1 C=1-0-e. ( +t•x-/-(-fii* T) ) 
VC=VOC/ ( C3/(SwT ) ) ) 

(.. C.. / c 1 fo-477/t L-31FT-T-T 

9 

8 

7 

5 

HA9=CY1/SORT(S)+Y2/SQL2T(S))**2 

7-Cm=(Y1*Tr1+Y2*TOC)/(1.+CX/(cm*T)) 
0=-F3.2476 
7C 291 
-A =p* C 71 *77777777C ) * ( Y I *1 Y rrniorT 
B=(YI*VC14-.Y2*VOC)*(1.+C2/(SM*T)) 

PT=P(I)/14.6960 
----- TADV=":DT/(7W(I)*P*T) 

ALP=T/TCY 
RHO-DFISW174/-1CM/ 

ST=ALP*RHO 
=(91011-AL-0--A10-tf()-/(ALP*ALP))*RHO*RHO 
W=(,1*ALP-A1)*pH0**3 

6 

)1(-T4T-10-4U--6-----  
Z=(C1*PHO**3/(ALP**2))*(1.+GAm*PHO**2)*EXDC-GAm*(.HO*RHO) 
ri-7=17711+W+vT77-  
pz=PCm*RI 
PX=P2*T4.6960 
DEV=t(P(I)-PX)/PCI»*100.0 

---f POY\CH;TYCFW56.7V 
3 END 

2 



PROGRAM 7(A) —34— 

m!: N I Or•!L)(3   ) F. V ( 8 ) 
DO 1 1=1.8 
kt.ApoPti)TP7TT7 
T= TEMPERATURE FOR THE PARTICULAR RUN 

=0'. " 
Y2=0.8744 

"-p-0vo.r.,.?.425.0"— 
IC.1=1?6•2 
v C re'rrrrirn.  
Zr =(.P01 
1-=74:777. . 
TOr=4 -1,6 
rxn C 
VOC=91.9 
C)C- e. 1 .e 
C2=44.2 

5=7.01594 

vc=voc/c I •-f-( C3/( Smx-T ) ) 
--Mr] ( i TT 

='.(40 
n- 

wm=v 1*W1+YP*W? 
Ai-17=U i -3437 it  
E; 10 =0.1 1 3747+0 .127349*WM-0.743280*WM*1&1M 

-111-Ire-702.15866-+-0'72.211-41,Mr=11-77'.9n4i*wm-wwm 
B1=0.027.5404+0.131009*Wm-0.134924*WM*WM 

' — -C 1 0.=0.• 098224 +0-.-40-1:273•6**gr:-.)-3. 67 -kx-Am- 
c = 0 •035694+0 • 185297*WM-0• 230125*Wv.*WM 

GAM=0.052058-0.09064*WM+0.10906* 
TFTYrrizr- 

TCM=Yi*TC1+Y7*TIC 

R=F32 • 

12 7C "A 7-tYl*ZC I +YP.*ZC 
(...m*LCMTVC-57- 

11 DEN=P ( I ) / (POVO*PV ( I ) ) 
1:3-7-7T7T " — 

RHO =DEN*R*TCM/PCM 10 

0= ( 910*A L.P-A10-C10/ ( ALP*ALP ) )*RHO*RH.0 9 
,= (i3-14-ALP-A7 )*P.H0**3 

V= ( Al*AL 1 )*PHO**6 8 
7=(Cl*RHC*3(  3/ ( AL P**?))* ( 1 • +GANA*PHO**2 ) *FXP(-GAm*RHO*PHO ) 
01 =c, T+0+1M+V-1-7 7 
0X10-CM*(51 
DEV=((0(I)-0X)/P(I))*100.0 6 

T UST71-9-71-T) l•-) 11."51EV 
END 5 



PROGRAM. 7(B) -35- 

-----UTRDTTMT15118TTPV(8 ) 
DO 1 1=1,8 
READ • PTTT:17V ( I ) 
T= TEMPERATURE FOR THE DAPTICULAR RUN 

=.z.) 

YP=0.7rc=.6 

TC1=1P6.2 
V,1=9:1:171 
ZC1=0•291 

TOC=43.6 
- -RUC 

VOC=51 .5 
--C7=221113 

C2=44.2 
-" - • - - Cf4=1=9-1;-tri 

S=2.01594  
F. +-7-CT-Sii•T ) ) 

VC=VCC/(1.+(C3/(S*T))) 

,.1C=P0..../(1.4-C2/(S*T)) 

W1=0.040 

XM=Y1*tkil+Y2*W2 
T0 28).12 1:-..1-1 -A - • b 1 1 * * !‘r 

D10=0.113747+0.127349*Wm-0•243280*WM3( ‘4 
-X1=U•77737bb5+OW777eB4*77-0.?-)5413*111M*WM 
Eil=0.0275404+0.131009*WV-0.1149?4*Wmihky 

---------CIO.=0.(798P74+0-.40f736-1FWM=MMI-07267*wm*wm 
Cl= • 039694+0. 189297*WM-0 • 21n1Pr-7 *WM*Wm 

-61; r10750879 
GAm=0 • 0520.98-0.09n64*WM+0 • I 0906*WY*IPM 
ALI =1)1/A1 
TCM=Y 1*TC1+Y2*T 1 C 

=-71'3FVC-FT-Y2-*VC- 
R=82.06 
ZUEFO-.729r 

2 ZCM Y 1* Z. Cl+Y 24-7C 
PC M -1-2*TrINTTZM7VC1 

• DEN=P(I)/(POVO*PV(1)) 

— 
RHO=DEN*R*TC.m./PCM 

- -57T=ALP4P-HCI 

9 610*ALP-A 10-C10/ (ALP*ALD) ) *RI-104E14HO 
W=( BIR-ALP-A 1 )*R1-1.0**3 

8 V= ( A l*AL 1 )*RHO**6 
Z= C l*R HO •YE:81-STFAE.75-4T-TP-i-  ) Cf-. ---Re-;;A-Tv771(PT--!5.41-* >TCD--T -7-c A m40:7! 

7 
P1=ST+G)+'•1.1+V+Z 
r53( 3779.41.5 " 

6 DEV= ( (ID( I ) —ID X ) / P ( ) ) *100 0 
1757.mTTPcrni5=7-  

5 END 

A 

3 

2 

     



PROGRAM 7(0) . -36- 

..,/m-M'S ON - 8 81 
DC I I 199 

-, ( 1 7 LJVT-1-7 
T= TENAPFRATURE FOP THE nAPTICULAP PUN 

Y2=0.174 
POVC41T-.-5 
TC1 = 126.2 
vri-9„)..0 
z c 1=0.291 

— T =-T,F2 73-: 16 
T OC=43.6 
POC=2O.2 
VOC=51.5 
CX=21 
C2=44.2 

S=2.019P4 
T1C=TOC/( T .+cX/CETTT  
vc.voc/ ( 1. + ( c3/(sicr ) ) ) 

 P=POC7TT771... e / CS rTI-T- 
W1=0.040 

 

W=Y I *W 1 +Y2*W? 
- - --Al '07=-0- e n e • r275211rw1u!=a 

910=0.113747+0.12734c)*Wm-0 
Ai - 1.- 66+, _ 

• n 0-9 T !A/ * WM-  
.243200*WM*wm 
• 

 

  

  

91 =0.0275404+0.131 Or)0*Wm-0 
7 rn (1 76*WM-7 
C1=r1.039694+0.185297*wm-0, 

"D1"FIT. 0 Ot01375' " - 
GAM=0.052058-0.0.9064x WY+0. 

--AL =01/ A 1 
TCM=Y1*TC1+Y2*TIC 

-VCM:TY-1-*V-C14.Y2*VC 
R=82.06 
ZC=0 291 
ZCM=Y I *7.C1 +v2*7C 
PCM=k*ICM*LUUV(..M 

. 17 4024*WV*WV 
1?(--; f*W m*Ihr7,7-

2301 p9*wm*wm 

      

        

          

  

10906*WY*1.N 

      

          

          

7)77N=D(I)/(nOVO*PV(I)) 

PHO=DFN*P*TCm/PCM 

0=(910*ALP-A10-C10/(ALD*ALP))*PHO*PHD 

V= ( A 1 *AL I )*RHO**6 
--Z= -(-C•j*R!.1-0*-*37 -̀(--A-t-ffstitra) ) * o* *21.* E PI -:.";/A !if.*F41-10*P1-1 r" — 

P1 =ST+Q-1-1V+V+7. 
-DX.7-xr3CM*P 
DFV= ( ( P ( I ) -PX ) /P ( 1) ) * 1 CC . 

"1"--  • UN.... 9P(II• 1-9( 

5 FND, 

4 

• 

9 

8 

7 



PROGRAM 7(D) —37— 

DI MEN1;7) I ON ).W(3  
DC I I=1.) 8 
F'1 ,13y1) , PV ) 
T= TEMPERATUR FOR THE PAPTICULAP RUN 

P.0 V 04777.-•'f - 
TC1=126.2 

—V71=9770 
ZC1=0.291 

=-71-T273•:1E 
TOC=43.6 

•=•20'.• • 
vOC=91 .9 
C:X-?14,H 
CP=44.P 

q=2.^ 1q06. 
. 1 C =-7-n ( -r-177-/T77c1-1-) 
VC=VOC/(1.4-(C3/(S*T))) 
PIC=P3C/(1.-H-e../(77,-1)) 
W1=0.040 
-97.7=0"•-0 
WM=Y1*Wl+Y2*W2 

--A104.3?:-J6-017-1-275211FW70‘.9057r7TIMW.*WM 
610=0.113747+0•127349*WM-0.243280*WM*WM 
71mr71e..ind65-fk...e'lt.72.754*-U•eY'041.1*Wm*Ww.  
91=0•0275404+0.131009*Wm-0•114(124*Wmit1*Im 

tTE-T.T.; 09gpp-441-5-;-14. o 1-,21.6*-wg=n7.7-3,1-7267#7,!Aquinvi"----
C1=0.(135694+0.1A5297*WM-0•23012WM*WM 

GAm=0.092058-0.090640•10506*WM*WM 
AL-17731/AI 
TCM=YI*TC1.4-Y2*TIC 
-VCK=7YT*VCTTY-2-4FVC 

R=82.06 
ZC=0•29T.  

12 
ZCM=Y 1 if7C 1 +VP-K-7C 

17C-M=R*I URI 41-77.7 /VC.  

r)FN=171(I)/(POVO#PVCI)) 
.-4 /17.19r 

10 
.- T-=7U..73#771=I0 
RI-!=.7.)c- N*P*Trm/r1Cm 

9 0=(R10*ALP-A10-C10/(ALn*ALP))*PHO*PH0 
. - iTrr*A L - 7-477R0-4F4r7 

v= ( A l*AL.1)*R110**6 a 
ZY--7-C13FRT:i 0** 3/ ( A L. plc* p) )**: -F M*R130iFir2TIFEYP G77r4FR H *R1471.  
PI=ST+04-W+V+Z 7 

DEV=((P(1) —PX)/P(I))*100.0 6 
T PUNCH', (T-513X,DLV 

5 END 

z 

3 

2 



PROGRAM 8(A) -38- 

DIVEN;-,1 N P(E3) •PVC8 ) 

DO 1 I=198 
77771,79-7tTT,PV(1, 
T= TITvIDERATURF FOR THE PARTICULAR RUN 
1=0. -17? 96- • • 

y2=n .87114 
.P0‘.7(7=??47r-7.0.  
Tr1=1P.2 

-VC.T.-no.-417.7-cr 
7C1=0.291 
1-=T-+-2734•16 
TOC=43.6 

V0C5I.5  
-E I • 

CP=44•2 

S=P.O P594 

T!r=TOC/(1•+(7)(/(S*T)) 
VL=vOL/(77-*Tr771.-or ))) 
PIC=POC/(1.+C2/(S*T)) 

W2=0.0 

A1()=0 343258-0 .1275P1*WIY-0 .509131*1.01*Wm 
1110 -1,71137474 ,a-.1-2!•7349*-7.t.'.0.--- (77-.71:7-3-7F1-Mrirror*-crrvr—
A1=0.0235866+(;.290284*Wm-0.295413*WM*wm 

• ft! •-r) 275404 -1-11-: 731-777cT*IeTkx---77T.17“:1? z! 4Frincl-Tev 
C10=0.098??4-401296*Wm-0.0-T,c)-7267*wm*wm 

- ..-r1:19674-4-77,77-r..5?)-74-crowz.-!' . 477Trvf*,,m 
D1=n•002r1875 
GiVv1=-71: 092.` • 0 c")064*W-I-7; I ney*!!!Nr*i.ov 

AL1=D1/A1 
I7A7- Y / US 7714-Y277SORT•CF3).  Yr4C7 
SM=1. /H Ar-3 

(-7 y*-rr, r-FY 2*-TOCT71-1- X7 ( -FTP-FT ) • )-
P =8? 

12  
zc.0•7=7-r 
A=R* ( Yl*ZC1-4-Y?*7C )*(Yl*TC1-1-Y2*TOC ) 

- T.T.i.-7C"cr•r*VC'I +-Y2*NTO-C• ) * •( 1 -.---Ft7P7T-S". gr*-T n 

10. . 
mcm=A /9 

9 
RO=,,,:.N.41777:7771-7737m 
ST=ALP*RHO 
-(7-7:1173T0-*-Al...-P ,  A 10 -C1C/TNEL-PrirALP 

7 1*ALP-A1 ) *RHO**3 
-V= TAT -IFALTTT*RHO**6 

6 Z=(C1*RH0**3/(ALP**2))*(1•+GAM*RHO**2)*EX°(-(;Am*PHO*RHO) 
+v + 

Px=Pcm*pl 
---------r)Ev.EupTyPRT/riTIT;41e7;n 

1 PUNCH,D(I)+PY,DV 



12 

PROGRAM 8  ( B) . -39- 

7)TropNIO:\ ,  d(A),-V(A) 
nO 1 1=118 
PrA4115TT),-M-g(T) 
T= TEMDERATUPE FOP TW: rIAPTICULAP PUN 
Y1;,O.P.44-4. 
Y2=0.7556 

.DOV0a7247?2.1.-- 
TC1=126.2 
V71 =907C 
ZC1=0.291 

--7=r+273.16 
TOC=3.6 

- 

m77.7=?9.2- 
VOC=51.9 
rx=71-.8 
C2=64.2 

S=2.01594 
--s-s-77zn.o7 
T1C=TOC/(1.+CX/(S*T)) 

1.  
P1C=PCC/(1.+C2/(S*T)) 

W2=0.0 

410=0.343P58-0.1P7521*W1~'-0.9131**W1" 
sTri = 113747+11.777-7477-77., 4 ',8,•41-,,..!m*Wks 

A1 = 0 • 0239866+0.290234*Wm-0 .P95711 3*:jM*WM  

E3 1 = C14-4-C--; 1 73175 -A--17F77-75;7-1-47.5744101-Tter- 
C10=0.093224+0.401236*WM-0.0397267*WM*WM 

--
D1=0.0000875 
GAM=0.05205577075-064*WM+0.10506*WM*WM 
AL1=D1/A1 

—H -A "eyot :s7-27) i 
SM = 1 /H AB 
TCM=(Y1*TC1+Y2*TOC)/(1.+CX/(cY*T)) 
P=F17,.06 
7C=r.p91 
A=P*(Y1*7C1+Y2*ZC)*(Y1*TC1+YP*TOC) 

41:  VC14:VT-TEVOCiirCI + C27 ( st!,*1) 
PCM=A/B 
•DE N Fi T T7? [-Two 4t-T5w • f 
ALP=T/TCM 
PRZ5=5"-E174P*V-7715-Clur— 

8 ST=ALP*RHO 
ALP-A i 15/ TAT.T531-A 1.15 ) )11*TO7i-i?k 

7 W=(61*ALP-A1)*RHO**3 
1) 

6 /=(Cl*RHO**3/(ALP**p))*(1.4-GAm*PHO)*FXf)(-GAM*RHO*PHO) 
P1=ST+0+1M+V+7 

5 PX=PCM*P1 
(5EV:= Prn -PX-5/P ( »4(100.0 

4 1 PUNCHIP(I)+PX,DEV 
rND 

3 

2 

1 

11 



PROGRAM 8(0)    -40- 

H(31 -'V(3),r 
DO I I1'8 

.12V-1 
T= TEMPERATURE FOR THE PARTICULAR RUN 

Y2=0.5174 

1C1 126.? 
VC1=-7•7 
7C1=0.291 

T+2.73•16 
TC=41•6 

VOC=91.5 
CX=PI.8 
C2=44.2 

S=2 • 0 
- 

T 1 C= TOC/ ( 1 • +CX/ (SI-T ) ) 
VC- VO C / (-1 1-71 
D1C=PCC/1 I .+C2/(S*T)  

;-(7 477 
TP=r1 .n 

-7xim FFYTwInt 1 +7.2*Iri 
A 1 0= 0 • 343258-0 • 12 752 1*iAiM - 0 • 0 9 1 3 1 *W Y*WM 
El 1 0 .-r-r374 7 +0 . 1 2 73 9 4,‘ sklvt=-0e 2 4 3 _ 
A 1 =0.0235866+0 2902.84*WM-0 .2954 1 ---14(-1,Vivl*WM 

-"--6Trz 00,-;-k'dry - 1-3119274 Iv -a-WM 
C10=0.1)98224+0 .401236*WM-0 • 039726 7*k.AIM*IAIM 

=17.-03b6947-F071; 1 13 be9 (*M-CT. 2130-1-2.7•*,r,www-Nr- 
D 1=0.0000875 
C7A (7:57.r5.78--7-1739‘..641r71/ +s, ;7775.7 06* kON,  *10/1 
AL1=D1/A1 
144M.:=T-Y1/S02-T(F%cz).4-YP/S012-7(S))**2 
SM=1./HAR 
T C Y1-* T c-i:S12-TT T C.c77 5 
P=BP • 06 
7crr .77 
A=R*(Y1*ZCI+Y2*ZC)*(Yl*TC1+Y2*TOC) 
TTETTI-TV C-1 :1:Y.24V0 * • '; 4-172 SN14 TTT— 
PCM= A/ 
DENPTrT7TP-OVO*PT-TT-n- 
ALP=T/TCV: 
7977-201::: N*P* CM/ -3 C-11 
ST=ALP*RHO 
TI,I(Rr0.*ALP-AICIC-1071ALPWALP,Y4017-1-MMHN— 
W=(91*ALP-Aj)-X-PHO*#3 

---- 
Z=(Cl*RHO**3/(ALP41-#2))*(1.+GAM*PHO**2)*EXP(-GAM*RHO*RHO) 
PTm1a7UTV,Fr 
PX =PCM*P 1 
DE V= 1- P)<--/P 1 I ) *1 00-i-0"-- 

1 PUNCHoP(I).PX,DEV 
END  

12 

10 

3 

7 

6 

5 

I. 

2 



PROGRAM 8(D) • -41r __ 

1 Al () q PV ( T 
!)0 1 I =I, R 

U1 1,1 V( ) 
T= TEMPERATURE FOR THE PARTICULAR RUN 

Y2=0.2612 
ROV0='2P4r0:3 
TC1=126.2 

.CY  
7c1=0.291 

---77-1.+2r3.1b 
TrIC=4-a.6 
Doc:=22(1-i-P .  
VOr=14, 
cx= 
C2=44.2 

--C-73-tr=9-191 
S=Pe01594 

• -- SS=2:8i02 " 
T1C=TOC/(1.+CX/(S*T)) 

L/x1.+tc....5/t5*7717- 
P1C=POC/C 1 .-1-C2/ S*T ) 
VTE171-.7.1417 
w2=0.n 

I -4--Viii;•-•" 

=IT; I T(47+1-;:f r3eo*77T.c^=r,;7-4-7-Fp-Frrr*-rrrgrvr-
A1=0.0239866+0.290284*WM-C.295413*wv*WM 
81=.041-02754044.0131-10T) T3497d*Irm*irm-  ------
C10=0.098224+0.101236*WM-0.0397267*wm*wm 

"CT=0.0356V41-0".-1Wa2g7*-WM----70.23C125*IrM " , 
DI=C.OU00675 
G-. - Z791-40:i0nub,rwM**m 
AL1 =D1/ Al 
FrA9=q-NrI /7.DP T C S7-77'cr7--/-Sarz-r m-r-nc-wp- 
c:,./:=1 • /H Ari 
7 Tr*-171. 777-WT 0 C ( 1 • r X zr754-4fT-57 
o=R2.nr, 

A=P*(v1*7C1+Y2*7C)*(Y1*TC1+Y2*TOC) 
-----Fmt(vr*VC1-+Y2*VO"C)wrr7TI777(!7-m*T11 

PCM=A/13 
'OEN=PII1/CPOW)*PV(11) 
ALD=T/TCM 

110_1,17:. 
ST=ALD*RH0 

------CTE-T9101rALP-:-.A1C-C107TXEMFALP,TWPFn-WpW1 
10=(91*ALP-A1)*r?H0#*1 

— -UN I4F711-rr*Ri24. * 

p 
 Z=CC1*RHO**7i/(ALP**-p))*(1.-FG,Am*pH0*.xp)*FyPc-GAm*RH0*QH0) 

f=5.77-4:0-4-7r! + v z 
PX=PCY*P1 
DE t..1 7-/P"(1 T 33E1 Cr:TIC) -- 

1 PUNCH,P(I),PX,DEV 
END 

12  

11 

10 

9  

8 

7 

6 

5 

4 

3  

2 

1 



-42- 

NOTATION 

PROGRAMS:3,4,5,6,7,8 

T Temperature in degrees K 

Y1 Mole fraction of other gas 

Y2 Mole fraction of hydrogen 

TC1 Critical temperature of other gas 

VC1 Critical volume of other gas 

ZC1 Critical compressibility factor of other gas 

TOC Classical critical temperature of hydrogen 

POC Classical critical pressure of hydrogen 

VOC Classical critical volume of hydrogen 

CX,02,03 Effective critical constants 

S Molecular weight of hydrogen 

T1C Critical temperature of hydrogen (effedtive) 

VC Critical volume of hydrogen (effective) 

P1C Critical pressure of hydrogen (effective) 

W1 Acentric factor of other gas 

W2 Acentric factor of hydrogen 

WM Acentric factor for the mixture 

A10,B10,A1,B1 

C10,C1,D1,GAM Constants of the Generalized B-W-R Equation 

TOM Pseudo-critical temperature for the mixture 

VCM 7Pseado-critical volume for the mixture 

R Gas constant 

ZO Critical compressibility factor of hydrogen 

ZCM Pseudo-critical compressibility factor for the 

mixture 



SM :Molecular weight of the mixture 

DEN Density gm. mole/cc/ 

ALP Reduced temperature 

RHO Reduced density 

ST,Q,W,V,Z The five terms of the equation of state 

P1 Reduced pressure 

DEV Deviation from observed value 

PROGRAM 3(A) 

T Temperature in degrees F 

PT Pressure in atm. 

PZ Pressure in atm. 

PX Pressure in psi. 

.PROGRAM 4(A) 

Temperature in degrees F 

SS Molecular weight of methane 

PT Pressure in atm. 

137. Pressure in atm. 

PX Pressure in psi. 

PROGRAM 5(A-D) 

T Temperature in degrees F 

PT Pressure in atm. 

PZ Pressure in atm. 

PX Pressure in psi. 



PROGRAM 6(A-D) 

T Temperature in degrees P 

SS Molecular weight of ethane 

PT Pressure in atm. 

PZ Pressure in atm. 

PX Pressure in psi. 

PROGRAM 7(A-D) 

T Temperature in degrees C 

PV Pressure-volume value for nitrogen 

PX Pressure in atm. 

PROGRAM 8(A-D) 

T Temperature in degrees C 

PV Pressure-volume value for nitrogen 

SS Molecular weight of nitrogen 

PX Pressure in atm. 



APPENDIX B 
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HYDROGEN 

No. of 
Points 

Temp. 

OK 

TABLE 

Press. 
Range 
(atm.) 

1(A)* 

Ave. %. Max. % 
Dev. Dev. 
(Original ) 

Ave. % Max. % 
Dev. Dev. 
(Generalized) 

17 30.0 1-100 104.00 252.57 57.70 119.19 
20 35.0 1-100 48.10 208.99 28.50 69.77 

23 38.0 1-100 46.90 200.46 15.50 47.58 
27 42.0 1-100 35.50 99.03 7.47 29.23 
28 46.0 1-100 23.25 54.69 2.65 15.39 
28 50.0 1-100 14.50 32.73 1.43 10.92 

28 55.0 1-100 9.10 23.21 1.19 7.56 
28 60.0 1-100 5.65 10.61 0.89' 1.48 
28 65.0 1-100 3.35 6.92 1.13 5.25 
28 70.0 1-100 2.28 4.08 0.97 1.63 
28 75.0 1-100 1.46 3.65 0.94 2.66 
28 80.0 1-100 0.92 1.67 0.92 1.56 
28 85.0 1-100 0.62 1.57 0.87 2.07 
28 90.0 1-100 0.38 0.64 0.82 1.34 
28 95.0 1-100 0.23 0.41 0.78 1.30 
28 100.0 1-100 0.13 0.21 0.75 1.21 
28 105.0.  1-100 0.079 0.16 0.71 1.19 
28 110.0 1-100 0.040 0.14 0.69 1.16 
28 115.0 1-100 0.023 0.12 0.66 1.13 
28 120.0 1-100 0.020 0.039 0.63 1.06 
28 125.0 1-100 0.026 0.055 0.60 0.99 
28 130.0 1-100 0.039 0.080 0.57 0.94 
28 135.0 1-100 0.046 0.090 0.54 0.90 
28 140.0 1-100 0.045 0.078 0.52 0.87 
28 145.0 1-100 0.035 0.062 0.51 0.85 
28 150.0 1-100 0.022 0.037 0.50 0.85 
28 155.0 1-100 0.019 0.031 0.49 0.82 
28 160.0 1-100 0.015 0.024 0.47 0.80 

28 165.0 1-100 0.011 0.017 0.46 0.77 
28 170.0 1-100 0.009 0.025 0.44 0.75' 
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TABLE 1(A) 

(CONTINUATION) 

28 175.0 1-100 0.008 0.032 0.43 0.72 
28 180.0 1-100 0.009 0.034 0.41 0.70 
28 185.0 1-100 0.010 0.031 0.40 0.68 
28 190.0 1-100 0.010 0.037 0.39 0.65 
28 195.0 1-100 0.011 0.029 0.37 0.63 
28 200.0 1-100 0,011 0.031 0.36 0.61 
28 205.0 1-100 0.012 0.031 0.35 0.59 
28 210.0 1-100 0.012 0.024 0.34 0.57 
28 215.0 1-100 0.012 0.024 0.32 0.55 
28 220.0 1-100 0.013 0.025 0.31 0.53 
28 225.0 1-100 0.012 0.022 0.31 0.52 
28 230.0 1-100 0.012 0.023 0.30 0.50 
28 235.0 1-100 0.011 0.022 0.29 0.49 
28 240.0 1-100 0.010 0.021 0.28 0.47 
28 245.0 1-100 0.009 0.015 0.27 0.45 
28 250.0 1-100 0.008 0.014:: 0.25 0.44 
28 255.0 1-100 0.007 0.018 0.24 0.42 
28 260.0 1-100 0.008 0.024 0.23 0.40 
28 265.0 1-100 0.012 0.030 0.22 0.39 
28 270.0 1-100 0.016 0.037 0.21 0.38 
28 275.0 1-100 0.020 0.041 0.20 0.36 
28 280.0 1-100 0.022 0.043 0.20 0.35 
28 285.0 1-100 0.023 0.041 0.19 0.34 
28 290.0 1-100 0.021 0.035 0.18 0.33 
28 295.0 1-100 0.020 0.034 0.18 0.31 
28 300.0 1-100 0.019 0.044 0.17 0.30 

310.0 1-100 0.010 0.025 0.14 0.29 
7 320.0 1-100 0.017 0.050 0.13 0.26 
7 330.0 1-100 0.016 0.059 0.13 0.26 

340.0 1-100 0.027 0.073 0.10 0.22 
7 350.0 1-100 0.029 0.080 0.093 0.20 
7 360.0 1-100 0.032 0.091 0.086 0.17 
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TAP1.E 1(A) 

(CONTINUATION) 

7 370.0 1-100 0.031 0.096 0.082 0.18 
7 380.0 1-100 0.032 0.10' 0.076 0.16 
7 390.0 1-100 0.035 0.11 0.070 0.14 
7 400.0 1-100 0.037 0.12 0.065 0.13 
7 410.0 1-100 0.040 0.13 0.061 0.12 
7 420.0 1-100 0.044 0.14 0.051 0.10 
7 430.0 1-100 0.039 0.14 0.056 0.12 
7 440.0 1-100 0.047 0.15 0.043 0.11 
7 450.0 1-100 0.051 0.16 0.033 0.096 
7 460.0 1-100 0.056 0.16 0.027 0.081 
7 470.0 1-100 0.058 0.17 0.024 0.066 
7 480.0 1-100 0.062 0.17 0.022 0.060 
7 490.0 1-100 0.066 0.18 0.019 0.043 
7 500.0 1-100 0.059 0.18 0.025 0.056 
7 510.0 1-100 0.056 0.20 0.031 0.068 
7 520.0 1-100 0.049 0.20 0.029 0.063 
7 530.0 1-100 0.065 0.21 0.025 0.073 
7 540.0 1-100 0.070 0.21 0.021 0.076 
7 550.0 1-100 0.073 0.21 0.020 0.079 
7 560.0 1-100 0.069 0.21 0.024 0.085 
7 570.0 1-100 0.066 0.22 0.025 0.092 
7 580.0 1-100 0.075 0.23 0.023 0.10 
7 590.0 1-100 0.074 0.23 0.025 0.11 
7 600.0 1-100 0.077 0.23 0.025 0.11 

* Data taken from References(697). 
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TABLE 1(B)* 

No. of Temp. Press. Ave. % Max. % Ave. % Max. % 
Points Range Dev. Dev. Dev. Dev. 

°K (atm.) (Original) (Generalized) 

11 198.16 100-1200 3.45 11.98 4.77 9.20 
11 223.16 100-1200 1.81 7.73 4.87 10.02 
11 248.16 100-1200 1.26 5.17 4.95 10.76 
11 273.16 100-1200 0.85 3.65 5.00 11.34 
11 298.16 100-1200 0.63 2.77 5.04 11.75 
11 323.16 100-1200 0.53 2.29 4.89 12.02 
11 373.16 100-1200 0.56 1.95 4.85 12.21 
11 473.16 100-1200 0.78 2.17 4.44 11.77 
11 573.16 100-1200 0.97 2.55 3.98 10.92 
11 673.16 100-1200 1.07 2.77 3.56 9.92 
11 773.16 100-1200 1.11 2.90 3.18 9.01 

* Data taken from Reference(8). 
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TABLE 2* 

SYSTEM: NITROGEN-HYDROGEN 

N2-12.56 MOLE %, 

H2-87.44 MOLE % 

No. of 
Points 

Temp. 

(00) 

Press. Ave. % Max. % 
Range Dev. Dev. 
(atm.) (Gunn-Chueh- 

Prausnitz ) 

Ave. % Max. % 
Dev. Dev. 
(Prausnitz-
Gunn)  

8' 0.0 25-1000 3.12 8.56 3.09 8.54 
8 25.0 25-1000 3.19 8.99 3.17 8.99 
7' 50.0 50-1000 3.74 9.43 3.72 9.44 
7 100.0 50-1000 3.63 9.54 3.64 9.56 
7 200.0 50-1000 3.63 9.74 3.65 9.77 

300.0 50-1000 3.48 9.32 3.64 9.35 

N.2-24.44 MOLE % 
H2-7556 MOLE % 

7 0.0 50-1000 3.07 7.35 3.03 7.29 
7 25.0 50-1000 3.25 7.95 3.22 7.91 
7 50.0 50-1000 3.39 8.47 3.37 8.45 
7 100.0 50-1000 3.34 8.63 3.34 8.63 
7 200.0 50-1000 3.29 8.91 3.30 8.93 
7 300.0 50-1000 3.28 8,90 3.29 8.92 



N12.4826 MOLE % 

R2..5174 MOLE % 

8 0.0 25-1000 1.84 4.66 1.78 4.57 
8 25.0 25-1000 2.07 5.31 2.05 5.25 
8 50.0 25-1000 2.19 5.81 2.16 5.76 
8 100.0 25-1000 2.35 6.56 2.34 6.54 
7 200.0 50-1000 2.80 7.58 2.80 7.59 
7 300.0 50-1000 2.82 7.72 2.82 7.74 

N2-.7388 MOLE % 

h2-26.12 MOLE % 

8 0.0 25-1000 0.77 1.49 0.70 1.30 
8 25.0 25-1000 1.04 2.17 0.98 2.01 
7 50.0 50-1000 1.45 2.91 1.39 2.78 
7 100.0 50-1000 1.78 3.82 1.75 3.73 
7 200.0 50-1000 2.22 5.43 2.20 5.38 
6 300.0 50-1000 2.59 6.13 2.21 6.11 

*Data taken from Reference(9). 
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TABLE 3* 

SYSTEM :METHANE-HYDROGEN 

H4-9.03 MOLE % 

H2-90.97 MOLE % 

No. of 
Points 

Temp. 

(Or) 

Press. Ave. % Max. % 
Range Dev. Dev 

(psi) (Gunn-Cheth- 
Prausnitz) 

Ave. % Max. % 
Dev. Dev. 

(Prausnitz- 
Gunn) 

6 -210.0 172.7-1160.9 0.54 1.37 0.71 1.69 
6 -180.0 200.0-1331.4 0.45 1.14 0.59 1.39 
7 -150.0 214.9-1770.5 0.59 0.99 0.72 1.16 
7 -120.0 235.0-1968.3 0.33 0.63 0.43 0.79 
7 - 90.0 257.0-2162.9 0.35 0.56 0.44 0.64 

7 - 60.0 278.0-2358.5 0.38 0.61 0.45 0.70 
7 - 30.0 300.0-2548.2 0.29 0.46 0.34 0.52 
7 0.0 319.0-2739.8 0.25 0.44 0.30 0.50 
7 30.0 340.0-2937.5 0.15 0.44 0.19 0.47 
7 60.0 360.4-3126.1 0.12 0.20 0.15 0.23 
7 90.0 381.2-3313.2 0.11 0.23 0.12 0.26 
6 120.0 401.7-2909.0 0.12 0.21 0.13 0.23 
6 150.0 422.3-3063.3 0.14 0.20 0.14 0.21 
6 180.0 442.7-3214.8 0.16 0.36 0.15 0.32 
5 210.0 461.0-2732.9 0.11 0.18 0.12 0.15 
5 240.0 482.9-2853.6 0.11 0.32 0.11 0.30 
5 270.0 502.0-2976.5 0.14 0.37 0.14 0.35 
5 300.0 523.4-3095.6 0.14 0.49 0.13 0.47 

*Data taken from Referenoe(10): 



-53- 
TABLE 4* 

SYSTEM:ETHANELHYDROGEN 

02H6-89.96 MOLE % 

H2-1004 MOLE % 

No. of Temp. Press. Ave. % Max. % Ave. % Max. % 
Points. Range Dev. Dev. Dev. Dev. 

(°F) (psi) (Gunn-Chueh- (Prausnitz- 
Prausnitz) Gunn) 

6 90.0 350-1049 5.72 8.56 5.19 7.76 
6 120.0 377-1298 4.14 6.01 3.72 5.38 
6 150.0 402-1547 3.?5 4.59 2.92 4.08 
6 180.0 428-1794 2.56 3.54 2.28 3.12 
6 210.0 453-2039 2.13 2.90 1.88 2.53 
6 240.0 479-2282 1.81 2.59 1.59 2.27 
6 270.0 503-2524 1.63 2.41 1.43 2.13 
6 300.0 527-2764 1.49 2.25 1.33 1.99 

C2H6-79.97 MOLE % 

2-2003 MOLE % 

6 90.0 387-1395 5.02 6.82 4.49 6.02 
6 120.0 415-1637 4.17 5.43 3.75 . 4.64 
6 150.0 442-1878 3.56 4.63 3.16 3.97 
6 180.0 469-2118 3.01 3.98 2.68 3.42 
6 210.0 496-2355 2.61 3.62 2.33 3.14 
6 240.0 522-2589 2.41 3.43 2.16 3.00 
6 270.0 548-2822 2.19 3.31 1.98 2.93 
6 300.0 575-3055 2.03 3.20 1.84 2.86 



C21650.17 MOLE % 

E2-4983 MOLE % 

6 70.0 512-2153 4.14 5.96 3.65 5.17 
6 90.0 534-2302 3.75 5.48 3.32 4.82 
6 120.0 568-2520 3.25 5.03 2.88 4.41 
6 150.0 603-2739 2.85 4.58 2.52 4.04 
6 180.0 635-2956 2.54 4.22 2.25 3.74 
6 210.0 669-3168 2.32 4.04 2.07 3.62 
6 240.0 701-3379 2.17 3.91 1.95 3.54 
6 270.0 734-3586 2.03 3.80 1.85 3.47 
6 300.0 766-3793 1.93 3.79 1.76 3.49 

C2H6-20.10 MOLE % 

H2-79.90 MOLE %.  

6 70.0 214-2347 1.71 3.11 1.56 2.83 
6 90.0 222-2451 1.61 3.01 1.47 2.76 
6 120.0 235-2606 1.51 2.93 1.39 2.70 
6 150.0 246-2760 1.47 2.89 1.36 2.69 
6 180.0 259-2916 1.36 2.74 1.27 2.56 
6 210.0 271-3071 1.29 2.63 1.21 2.47 
6 240.0 283-3220 1.29 2.70 1.22 2.56 
6 270.0 295-3368 1.28 2.80 1.21 2.66 
6 300.0 307-3514 1.26 2.91 1.21 2.79 

*Data taken from Referenoe(10). 
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RESULTS OF INDIVIDUAL RUNS 



HYDROGEN. 

GENERALIZED B-W-R 

EQUATION OF STATE,  
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T=30• 

_PRESSURE 
(LITERATURE) 
 (MM./ 
1.0000000 
2.0000000 
3.0000000 
4.0000000 
5.0000000 

7.0000000 

60.000000 
65.00000.0 
70.000000 
75.000000 
80.000000 
85.000000 
90.000000 

• 95.000000 
100.00000  

PRESSURE 
( CALCULATED ) 

LA Tikai 
.99899271 
1.9957784 
2.9905690 

4.9764734 
5.9215137 
6.9747958 
7 .9983..049_  
123.41151 
4.3.4.-04271_ 
144.07180 

 -1924.34467  
163.88234 
174.38867_ 
189.90971 

_204.52348 
219.19865  

.10073000 

.21108000  

.31436666 

.47053200 

.36006000 
2,..1188790F-n2 
-105.68585 
-106,21_955 
-105.81685 
-1.0.3.12F,22  
-104.85292 
-105016314 
-111.01078 
-L15..340_5_0 
•-119.19865 

_PER.-.CENT 
DEVIATION 

T=35.0 
. PRESSURE PRESSURE.....PERL-tCENT 
(LITERATURE) (CALCULATED) DEVIATION 
.(ATM,) (ATM.) 
1.0000000 .99932226 6.7780000E-02 
2..00000011 LA99/101843 ___s_145.7_6500  
3.0000000 
4.0000000 
5.0000000 
6.0000000 
7.0000000  

2.9932817 .22394333 
3.9877550 .30612500_ 
4.9808456 .38308800 
5•9728918_ ,4518.0333 
6.9635553 .52063857 

1 C 

-74,9-69444 
9.0000000 8.9603483 .44057444 
10.000000 9.9194896 
15.000000 16.599154 

_60.000000 - 90.807757 
65.000000 101.44192 

  

-10.661026 

-56.064492 

 

-110.24.933- -57-4,49.9042 
75.000000 120.12543 -60.167240 
80.0000.00 _130.4,10048 
85.000000 141.18680 
90.000000 152.15887 
95,000000 161.29018 
100..00000 --1-644,23830- 

-62.625600_ 
-66.102117 
-69.065411 
-69.779136 

T=38.0 
PRESSURE 
(LITERATURE) 
(ATM.) 

6 - 
2.0000000 
3.0000000 
4.0000000 
5.0000000 
6.0000000 

PRESSURE PER-CENT 
(CALCULATED)- DEVIATION 

(ATM.) 
4,-99946931 5,3070.0.0DE=02 
1.9975508 .12246000 
2.9942776 .19074666 
3.9896482 .25879500 
4.9836143 .32771400_ 
5.9765244 .39126000 

.-45119285  7,oz000no 6.-9664.1.65- 



• 

• 

8.0000000 7.9596359 .90499129 
-9.0000000 8.9494889 -496123444 
10.000000 9.9393780 .60622000 
1540000000 14.915540 _A56306666 
20.000000 20.278420 -1.3921000 
25.000000 26.554919 -6.212676.0 
30.000000 32.761739 -9.2057966 
60.000000 _74.560036 _ -24.266726 
65.000000 
70.000000 

83.717208 
91.862268__ 

-28.795704 
-31.231aIL 

75.000000 100.74658 -34.328773 
80.000000 110.32712 
85.000000 120.52837 -41.798082 
90.000000 130.76571 
95.000000 140.20206 -4740581115 
_100_00000. 144.46727 -44.46727Q 

T=4200 
PRESSURE 

(LITERATURE) 
(ATM.) 

PRESSURE 
(CALCULATED) 

(ATM.) 

PER-CENT 
DEVIATLON___ 

-1400000000---- 4-9995551-18 4-.4490000E-02 
2.0000000 1.9979247 . .10376500 
3.0000000 2.9951036 .16321333---------- 

4.0000000 3.9910900 .22275000 
5.0000000 4.9858304 .28339200. .  

6.0000000 5.9793709 .34381833 
700000000 6..9716943 _4,4043671_4 
8.0000000 7.9629633 .46295875 
9.0000000 8.95322.67 .51970333_ 
10.000000 9.9423196 .57681000 
15.000000 1448a034a .79772000. 
20.000000 19.844346 .77827000 

24.943-826- .A.20869600_ 
30.000000 30.282866 -.94288666 
35.000000 _35.809993 
40.000000 41.297214 -3.2430350 
45.000000 50.954860 134232022 _. 
55.000000 71.081151 -29.238456 
60.000000 63.80-6321 -6,34191_05. 

70.849265 -8.9988692 65.000000 
70.000000 _77.632512 
75.000000 84.440521 -12.587361 
.80.000000 92.5c.1929_-.  -2.5.739911 
85.000000 100.96715 -18.784882 
.9.0.00.0.000. L09.74039 -...21-49332.66 
95.000000 119.00088 -25.264084 
100.00000 .126.78084 -26.780840 

T=46.0... 
PRESSURE 

A.LITERATUREi_ 
(ATM.) 

PRESSURE 
CALCULATED/ 
(ATM.) 

PER-CENT 
DEVIATION 

 

 

1.0000000 .99960445 3.9560000E-02 
2.0000000 1.9980981 9.5095000E-02 
3.0000000 2.9954352 .15216000 
4.0000000 3.9916827 .20793250 

00 4..9867810 .2_6438000 



-60-- 
6.0000000 5 .9807253 .32124500 

  7 •-0000000 -  -6*-9-73.6356. • 
8 • 0000000 7 • 9653783 843277125 

-- -9.000.0-000_ 5L4.5 • 4876 1666  
10 • 000000 
15.000000 
20 • 000000 
25 • 0.000_00 .. 
30 .000000  

9 • 9454722 • 5452 8000 
14 • 879320 _16.80453333 
19 • 801262 •99369000 
24•745878 _L..01641380 
29 • 750896 • 83034666 

- - ___ _35..99_0_090 34 • 81172.4 • 17931_42 
40 • 000000 39 • 913615 • 21596250 
45•000000.. _4_5_•_11.2_65.9. . .. .. .- • 250.35333 
50 4,000000 50 • 326927 -.65385400 
55.000000 -55_8_640_862 .1...• 165-2127 
60 • 000000 65 • 574535 -9.2908916 

__5 JI.0Q0_000 66. 0733,56 -A.,6.51_3169 
70 • 000000 
75 • 0000_0.0 
80 • 000000 
85 • 000000 
90 • 000000 
95_a_0000-0.0 
100 .00000 

71 • 710084 -2.4429771 
72 • 427830 a:4.295600  
84 • 029035 -5.0362937 
90 • 692072 _ _ _ 
98 • 185900 -9.0954444 
106.56422.... -12•171189  
115 .39232 -15.392320 

T=90.0 
PPrScuRF PRF- SAIRJE- l'AFPCFKIT 
(LITERATURE) (CALCULATED) DEVIATION 

_MM.) 
1 • 0000000 
2.0.0.0.0000 
3 • 0000000 
4'0.000000 
5 • 0000000 
6.00Q0000 
7 • 0000000 

.8.0.000000. 
9 • 0000000 
10 • 000000 
15.000000 

12 

25 • 000000 
I i 308000000 

35 • 000000 
10 40.000. 000 

45 • 000000 
9 -50-.0_000-00 

55 • 000000 
60 • 000000 
65 • 000000 
70 8000000 
75 .000000 

- -so-.-0000-ao 
85 • 000000 
90 • 000000 
95 • 000000 
-100 •00000  

• 99962615 
1.9981769 
2 • 9956701 
3.9921122 
4 • 9874565 
5.9816097 
6 • 9747468 

8 • 9579028 
. 9.94.79552 
14 • 882438 
19.79722-9--
24 • 710135 
29 • 64_4248 
34 • 605308 
39.577.447 
44 • 513034 
49 •  49_0900 
54 • 532320 
59.621416 
64 • 883892 
-70-• 191-780 
74 • 663098 
-80.-54-11-60 
86 • 278606 

•- 99.83389.3 ---
99 • 833893 
108 • 17592 .  

3•7390000E-02 

• 14433000 
1911950.0 

• 25087000 
-.306.50C 00 
• 36076000 

• 46774666 
_8_52 0.4 

• 78374666 
1 .01-3.8 0  
1 • 1594600 
_1 • 18_58_400 
1 • 1276914 
1 • 0563825 
1 • 0821466 
La0182000 
•850 32727 
..63097333 
• 1786 2769 

- • 273971--4-P 
• 449?0266 

- 1.5042423 

- 5.0883084 
-8.1759200 

T=.55.0 



-61- 
PRESSURE PRESSURE 

( L I T ER ATURE )._ ___.... _( CALCULATED ) 
( A TM • ) ( ATM. ) 

_6_99963690  
2 • 0000000 1 ab 9982555 
3.0000000 2.9958974 
4.0000000 3.9926141 

5 • 0000000 4.9883343 
6 • 0000000 5 • 9830539 

_7...0100(10.0.   _61e_9_769_025 
8 • 0000000 7.9703851 
9 • 0000000 84,9.642.242 
10.000000 9.9593801 
15 • 000000 15•7410.0.2 
20.000000 19• 685649 

0000_00 claall. 
306000000 29 • 825268 
35 • 000000 34 • 534284 
40.000000 39• 404836 
45 • 000000 44 • 392186 
50• 000000 49. 339516 
55 • 000000 54 • 584242 
60.000000 55 • 463952 
65 • 000000 64 • 524888 
70.000000 69• 810336 
75.000000 73 • 939099 
80.000000 79 • 165841 
es. oo °owl 8_4_61_331096 
90.000000 
95 • 000000 
100 .00000 

T=60 • 0 

PER-CENT 
_DF.V I AT ION.  

--3.A11 0000F.-_C2  

8.7225000E-02 
3615_3.33 

• 18464750 
•233_aL40.0 
• 28243500 

• 37018625 
• 39750888 
• 40620000 

1  

1 • 9717550 

• 58244000 
1 • 33.06171_ 
1.4879100 
J..35_06977 
1 •3209680 
.75592 3  
7.5600800 
.73094.153. 
.27094857 
1.4145346 
1 • 0426987 

Fi8  
89• 804953 • 2167 1888 
95 • 825326.. 7 .868.7.6.4.2_1 
102 • 90973 -2.9097300 

PRESSURE 
( L I TER ATURE ) 

( ATM • ) 
1 •0000000 
2 • 0000000 

-P 
( CALCULATED ) 

( AT_M • ) 

• 99964092 
.1.9982589 

PER:r_C F N 
DEVIATION 

3.5910000E-02 
_8 •70550.00E-02 

3.0000000 2 .99585 22 • 13826000 
_4.0000000 _m..18896000_ 

5.0000000 4 • 9880747 • 238506C0 
6 • 0000000 5 •9827.2k7 .....2879216.6____ 
7 • 0000000 6 • 9762676 • 33903428 
8.0000000 
9.0000000  

L0_9_690310 
8 • 9606879 

1.25 
• 43680111 

10• 000000 9_a_9516.18_8_ 
15 • 000000 
20.000000 

25 • 000000 
.30.000000. ... 
35.000000 
40-600 pop°. _ _ 
45.000000 
50.000000 
55.000000 
60.000000 
65• 000000 

14 • 893198 •71201333 
• 816654 .A91673000_ 

24 • 727741 1 •0890360 
29..631107 . 1...2296433 
34 • 538945 1 • 3173000 

--39-6A.4528q 1-•.:3857775 
1 •419 2644 44 • 361331 

49.2.90645. . 1 • 418710_0 
54 • 203897 1 .4474600 
59.• .133981 1..44.33650 
64 • 036537 1 .4822507 

_279..0000.00 _ •_961.057 



-62- 
75.000000 73.895808 

_78...8/.0141 
85.000000 83.878606  

1.4722560 
1.4123237  
1.3192870 

90.(10_0000  
95.000000 

. _100.00000. 

T=6500 . 
PRESSURE 

__LLITERATURE) 
(ATM.) 

2.0000000 

4.0000000 
5.00400=0_  
6.0000000 

___. _7.0000000 
8.0000000 
9,0000000 ..  
10.000000 

SR.,9719S9 1.14221AS  
94.046243 1.0039547 
99,247904 . s7.5210.a0.P  

PRESSURE PER-CENT 
(CALCULATED) DEVIATION  

(ATM.) 
v99965521_   3.4480000E-02  
1.9983078 8.4610000E-02 
2.9999946 .13484666 
3.9926746 .18313500 
4.4SR4q65 .23nA7nn0   
5.9833290 .27785000 
6.9.2.75.061 .2213414_2  
7.9709560 .36305000 
8,9637445 .4026a8Re_  
9.9563228 .43678000 

.5fl72 0666 
-2.5830000E-02 
.3_3(2320Q  
2.1131266 
1.2_8991J...4 

15 •  Q.0QQ0 __1__4_•_923919 
20.000000 20.005166 

30.000000 29.366062 
35.000000__ 34.5485.2.4._ 
40.000000 
45.....000000  
50.000000 49.267169 

_53..966914_ 
60.000000 63.150281 

_ 
70.000000 68.555443 

73a9913U_  
80.000000 78.832641 
85.000000 - . .83.810295 
90.000000 88.720774 

93.4545_99_ 
100.00000 97.526837 

12_ 

1.4656620 

-5.2504683 

2.0636528 
1,044R-186  
1.4591987 

1.4213622 
• -4,6267378. 
2.4731700 

39.501464 1.2463400 
44.198.2.43 --1*426.12A6 

T=70.0 
"-• -PRESSURE--

(LITERATURE) 
M. (ATM.)_.. 

1.0000000 
2...0000000  
3.0000000 
.4.0000000 
5.0000000 

7.0000000 
-8.44040-00 
9.0000000 

15 • 000000 
2.06.00.0000. 
25 • 000000 
30.00.0.000  

.PRESSURE-. 
(CALCULATED) 

.99965752 
963.4-46 

2.9960479 
---3•9928569--. 

4.9887151 
5.9836876-- 
6.9777572 

8.9633614 
9.9547550. 
14.901646 
19.831705 
24.748138 

• .-PER=CENT---.. •.. 
DEVIATION 

3.4250000E-02 
2•277n000E-.02 
.13173666 
44-7857.750_ _ 
022569800 
.271-87333 --
631775428 
.162506-:   
.40709555 
•45245.000 
.65569333 

1.0074480 



35.000000 
40.000000 
45 • 000000 
50.000000 
55.000000 
60.000000 
65 • 000000 
70.000000 
75.000000 

85.000000 
90 • 000000 
95 • 000000 
100 .00000  

34 • 561 637 1.2524657 
....39• 465276 o  

44 • 370323 1.3992822 

49.27784_4 _14,444112n_  
54 • 171546 1 • 5062800 
59 • 066066 1.5565566  
63 • 973780 1 • 5788000 
68 • 870597.. .. I • 613.4_3P8 
73 • 777231 1.6303586 

_78146952Th 1,6309800_  
83 • 621795 1.6214176 
88 • 529021 1...63.44211 

93• 454627 1.6267084 
.98 • 404035.. 1.5959700 

T=75_a_0 
PRESSURE 

( L I TERATURE ) 
(ATM• ) 

1 • 0000000 
2.0000000 

PRESSURE 
-( CALCUL ATED1 

( ATM • ) 
• 99967698 
1 • 9984038 

PER-.CENT 
• DE v T AT 1.0N 

3 • 231.0.000E-02 
7,9810000E-02 

.3.00.0.0.0..00......  a 9962.4_08 _ _2 
4 • 0000000 3.9931450 • 17137500 
5 • 0000000 4 • 9892033 .21.593400 
6.0000000 5.9844635 • 25894166 
7 • 0000000 6 • 9787268 • 30390285_ . 
8 • 0000000 7.9723836 • 34520500 
9.0000000 __6•_965.19.66 ..386.704_44 
10.000000 9 • 9572965 • 42704000 
15 • 000000 _14449094.41 • 603.72_666_ 
20 • 000000 19• 856345 .71827500 
25 .000000 24 • 801202 • 79518800... 
30.000000 29 • 716430 • 94523333 

Q0 _35_s5)00.0 34.5B1021 1.41-L9_6.922B_ 
40• 000000 39 • 438914 1.4027150 
45 • 000000 _44. 394954 1.3445466 
50.000000 49 • 302767 1 • 3944660 
55 • 000000 .54 • 402873 A..0856854 
60.000000 58 • 400272 2.6662133 

.___654.0.0.0000 
70 • 000000 
75 • 000000 

- -64.1.51985 1.2.046184 

69 • 195229 
. 73 • 690983 

1 • 1496728 
..1•7453560 

80.000000 78 • 669148 1.6635650 
85 • 000000 _83•547162_____ 1 .70.9.2211 
90.000000 88 • 458369 1.7129233 
95445}00000 934.52.24_7_5_ 1.55.52£194 
100 .00000 98 • 992093 1.0079100 

T=80 • 0 
PRESSURE 
L I TER ATURE ) 
_ LAMM 
1 • 0000000 
2 • 0.000000 . 

PRESSURE. 
( CALCULATED ) 

( 

PER-CENT_ 
DEVIATION 

3.1020000E-02 
__7.6995000.E_-!.02 

.99968984 
1 .998.4601 

3.0000000 2 • 9963314 . 12228666 
4 • 0000000 3.99335.06 .  ... .4,1_6.623500 
5.0000000 4 • 9894684 • 21063200 
6 • 0000000 5.9847836 • 25360&66  



PER-CENT 
DEVIATION  

PRESSURE 
(CALCULATED) 

(ATM.) 

PRESSURE 
-- 

.(ATM.) 

-64- 
7.0000000 6.9793644 •29479428 

9.0000000 
-1.04100000.0 

8.9661404 
9.99,11628 

.37621777 

.41A38000 
15.000000 14.909214 .60524000 
20.000000. _19.84552D .27219000 
25.000000 24.772224 .91110400 
.30.6000000 29.690372 160320933_ 
35.000000 34.600470 1.1415142 
4k...000000 294,508674 L,22_8 23i5.Q 
45.000000 44.416654 1.2963244 
5Q...00.0000 _49•3Z1601 
55.000000 54.227233 1.4050309 
60.000000 .59.133895. 164425_083 
65.000000 64.042875 1.4725000 

- _7060000(10 6E6_942929 1.9028989 
75.000000 73.863888 1.5148160 

85.000000 83.692678 1.5380298 
. _90.6000000 88.619828 _ 1.9135P44 

95.000000 93.513479 1.5647589 
SIR.492204 1.47anno  

1.41-0-00000a- • 9907 L0_2,3_ 2 oR93-0(100E-02 
2.0000000 

__3...0000000 
4.0000000 
.560000000 
6.0000000 

-2.6-00000.0.0 

1.9985358 
. 2•9965203_____ 

3.9936280 
469899893 
5.9854704 
6..980IRa7 

7.3210000E-02 
_6115990.00. 
.15930000 

-.42002-1400 
.24216000 
628109(100 

8.0000000 7.9742317 .32210375 
_9.0000000_ _ ____8...9675966____ ...36002.7217._ 

10.000000 9.9603409 .39660000 
_15.0000.00_ 146915_067 __A..56622000 
20.000000 19.857078 .71461000 
256-000000 24679070 A.R17-702.0.0.0 
30.000000 29.716046 .94651333 
35.00000n_ . 34-.632570 . . ___1_•049800D. 
40.000000 39.537061 1.1573475 
454000000 _44.446371_ Le -2-3-0286_6 

1.2970840 50.000000 49.351458 
-55.6-000000. 546264429 -1.6137.3109 
60.000000 59.244974 1.2583766 
65.000000 

7 
70.000000 

-75.000000 
68.988534 
744.042229-- 

1.4449514 
1.27-70280-- 

80.000000 780918454 1.3519325 
6 _435.1100.00e -83403632.07 4+.1334035 

90.000000 88.784846 1.3501711 
.95.00000.0 -.930540480_ • -- 165363368 
100.00000 97.923013 2.0769900 

I. 

T=90.0 
2 PSSUPE  PRPCSURP ---PEQ-CPNT 

2 



( L I TERATURE ) 
(ATM• ) 

( CALCULATED ) DEVIATION 
( ATM • ) 

1 • 0000000 

.0000000 

• 99972455 

1..9985948 

2.7550000E-02 

I AD.2_6.0.110...QE=512_ 
3 • 0000000 2 • 9966422 • 11192666 

4 • 0000000 3.9939218. ...  ..15195500 
5 • 0000000 4.9903871 • 19225800 

6 • 0000000 5.9860802 -4.2.31.9966.6 
7 • 0000000 6 • 9810390 • 27087142 

7..9752.259 410967625 
9.0000000 8.9688636 • 34596000 
10.000000 9 • 9617862 • 38214000 
15 • 000000 14 • 917072 • 55285333 
20.000000 19 • 859474 • 702.63.000 
25 • 000000 24 • 791462 • 83415200 
3040.0000.0. 
35 • 000000 34 • 636119 1 • 0396600 
40 • 000000 . 39 • 553552 -141.1-61200 
45.000000 44 • 470504 1 • 1766577 
50.000000 49• 386747 1.2265060 
55 • 000000 54 • 306018 1 • 2617854 
.6.Q....oa000n .594229320_ __1_.• 284_4666 
65 • 000000 64 • 149685 1 • 3081769 
70 • 000000 69 • 072849 1432_45.0_1_4_ 
75 • 000000 73 • 991222 1 • 3450373 
80.000000 78. 936254 .1.• 3296825 
85 • 000000 83• 860145 1 • 3410058 
90.000000 8.84799047 1433_43922 
95 • 000000 93• 737207 1 • 3292557 
100 .00000 98• 6784.43 ... . -1..3215600 

• T,--,95•0 
PRESSURE 

( A TM • ) 
1 • 0000000 
2.0000000 
3 • 0000000 
4 • 0000000 
5.0000000 

PRESSURE 
1CL11 C( JJ  

PER-CENT 
DE-AT TON -V 

( A TM • ) 
..99974333 .. 
1.9986725 
2 • 9968313__ 
3.9942012 
4.9908312 

_265670000E-02 
6.6375000E-02 
• 10562333 
.14497000 
• 18117A0_C_ 

6 • 0000000 5 • 9867506 • 22082333 
7 • 0000000 6.98.19706 -----.2.5756285_ 
8 • 0000000 7.9763289 • 29588875 
9 • 000.0000 . .8.•9698482 . • 33502000. 
10.000000 9 • 9628912 • 37109000 

_.54764_0_00 
20 • 000000 19 • 865008 • 67496000 
25 • 000000 24 • 802587 ._478965200 
30.000000 29• 731388 .89537333 
35 • 000000 34..6.54932 _49859085.7 
40.000000 39.577849 1.0553775 
45.4.0_0.0_000 
50 • 000000 

.44_0_4.95922_.. ...  
49• 413058 

---_1_41.20.3 7 33. 
1 .1738840 

55 • 000000 54..332934 1.2128472 
60 • 000000 59• 256672 1 .2388800 
65 • 000000 64 • 1848.7.8. • 1-•254033.8 
70,000000 69 • 113867 1.2659042 

_75.4000000.. _74:023999_ 



-66- 
80.000000 78.980892 1.2738850 

142684.61i 
90.000000 88.874033 1.2510744 
95,000000 91.819616 1.221468 
100.00000 98.848938 1.1510700 

T=100.0 
-PRESSURE 
(LITERATURE) 

PRESSURE - 
(CALCULATED) 

IATMA-1 
DEVIATION 

1.0000000 .99976081 2 • 3920000E -02 
• 2.0000000 . _&.2755.000E-.02.. 

3.0000000 2.9969832 • 10056000 
_4.0000000_ _ 349944592  1385? 000 

5.0000000 4.9913017 .17396600 
JIAL9A172669. _A21099166 

7.0000000 6.9827054 .24706571 
8.opoaacto 7.977.1856. .28518000 
9.0000000 8.9703633 .32929666 
To.oaaalan_. _94_962_9395.. •,37nA1000 
15.000000 14.914799 .56800666 
2.0-4LOODOOO 19.S6727R .661161000 
25.000000 24.808560 .76576000 
30.000000 29 ciaa7 OZ. 687099aaa 
35.000000 34.665151 .95671142 

_•.._ _40..00_0000_ -- • 39.5880.89 0297175. 
45.000000 44.510588 14,0875822 

aclaao.Qa 49.43494.L 1.1301180 
55.000000 54.357846 1.1675527 

_6.0409_0000 590285740_ _ 14_1_204.233 
65.000000 64,215575 1.2068076 
704000000_ -69.154851_ 
75.000000 74.093072 1.2092373 
80.400.0.000 702 1.42-1,q9162 
85.000000 83.969597 1.2122388 

_904,000000.. .8.84.92011.4 
95.000000 93. 892882 1 • 1653873 
100.00000. ..9S.835356._1 el 64.6500. 

12 

PRESSURE PRESSURE PER-CENT 
11 -LITERATURE)- DEVIAT-LON 

(ATM.) (ATM.) 
13 - --1-40000000. • ----499978497--- -.- 

2.0000000 1.9988341 5.8295000E.-02 
-9.4a7oaam,a2 

3.9947879 .13030250 4.0000000 
8.- .... - 500000000- 4.9917593 -.16483400- 

6.0000000 5.9880550 .19908333 
7 • . 7.0000000 -64,9836622 --- 

8.0000000 7.9780450 .27443750 
6 -9-4,-000.0000 _11.a-71-41 -42 4,3-14222 

10.000000 9.9633485 036652000 
5 -15.000000- • -• -144,913403-__ 

20.000000 19.871829 .64085500 
254,000000 • .74622000-- 
30.000000 29.753610 .82130000 

2 ----35-• (10 34-.68-3399 -490457428 



40.000000 39 • 609967 •97508250 
. 45 • 000000 _ _ . ____44 • 53631.1____ 0304200  
50.000000 49.459990 1.0800200 

___. _____55 • 000000 54.388821 __Le  1112345_  
60.000000 59• 316162 1.1397300 
65.000000 64 • 241294 1 • 1.6.72400 
70.000000 69• 181464 1 • 1693371 
75.000000 74 • 106865 .. .. --------1.1908466 
80.000000 79• 059227 1 • 1759662 

_ __85.00.0.0.0_00. _______ _830.9.96277  
90.000000 
95 • 000000 
100.00000  

88 • 949333 
.. _93.933689 . 

98.898115  

1 • 1674077 
1.1.224.326 
1 • 1 018900 

T=110.0 
_ _PRES S u_RE PFR-CENT 

(LITERATURE) (CALCULATED) DEVIATION 
(ATM.) ( ATM • ) 

1.0000000 .99980851 
2.0000000 1.9989122 
3.0000000 2 • 9973228 
4..00QüWD0...._ _ 3.• 99907-64_ 
5.0000000 4 • 9922150 
6.0000000 5.9887358 
7 • 0000000 6.9846087 
8.0000000 7.9792093 
9.0000000 8.9724829 
10.000000 9 • 9643.215 • 35679__Q 
15• 000000 14 • 914008 •57328000 
20•000000 _ 19 • 877604 ______ ___0611.98000 
25 • 000000 24 • 830763 •67694800 
30.000000 29 • 767349 6.77901-13 
35.000000 34• 703381 .84748285 

. _ 3q.._15.31369 -09219779 n 

1.9150000E-02 
504390000E-02.. 
8.9240000E-02 
0-1-.2,,X0Q0Jaa- 
• 15570000 

.01.8773666 
.21987571 
.25988375 
• 30574555 

45.000000 
90.000000 
55 • 000000 
60.000000 
65.000000  

44 • 557982 
49.481827 
54 • 417350 
59• 346183 
64 • 269799  

•98226222 
1 • 0163460. 
1 • 0593636 
1• 0896950 
1 • 1233861 

70_0000000 69,203218 1_01382600  
75 • 000000 
80.000000 
85 • 000000 
90.000000 
95 • 000000  

74 • 132743 1 • 1563426 
.79 • 065691 10167886-2. 
84 • 029130 1.1422000 
88• 990031 1 • .I-2-2 -LS 77 
93• 970298 1 •0838968 

100.00000 9110916043 -1-0061960a  

T=115.0 
PRESSURE 

7. (L.I TER ATURE ) 
(ATM.) 

_100.0000_00. . . 
2• 0000000 
3.0000000 
4 • 0000000 
5.0000000 
6 • 0000000 

PRESSURE 
. .( CALC_UL AT ED 

( ATM • ) 
• 9_9_982_913__ 
1 • 9989804 
2.9974692. 
3.9953257 
4.9926089 
5.9893270 
6..9853272 

PER-CENT 
DEVI AT I ON.. 

 1_•10.9000  
5 •0980000E*02 
8 *436.0.000E770.2._ 
' 11685750 
•147822a0 
• 17788333 

_02.09L_I _14_2 



- • • _ • - - • - • _  
8.0000000 
9A0000.000.. 

7.9802204 
8•9738302. _ 

• 24724500 
_02902_7555 

10 • 000000 
it_0.00000 

9.9659805 
149127.4_5 

• 34020000 

*_548 3_666_6-- 
20 • 000000 19 • 884374 • 57813000 

25 • 0.000.0_0 • 83.9546 .24 . • 64.181600 
30 • 000000 29 • 779859 •73380333 
35.000000 34.719320. a 80 L9_4285 
40.000000 39 • 651796 .87051000 

44.5795.8.0 ...9342-6666 
50.000000 49 • 510276 •97944800 
55 • 0.00000 . .54 • 441898 . ...1.014:7209 
60.000000 59 • 373217 1 • 0446383 
65 • 00000.0 64 • 297127. 1_•0.813430 
70 • 000000 69 • 226673 1 • 1047528 

_750000_0_0 74.2.1. 628.53 Lit1.1_6 960 
80 • 000000 79 • 095869 1.1301637 
85.00000.0 84.• 057.6_48. 
90.000000 89 • 010907 1 • 0989922 
95 •00.0000. ...______93• 989207 ... __JAI:16399_26 
100 ,00000 98 • 980783 1.0192200 

-68- 

T=120•0 
PRESSURE • 

(L I TFRATURE ) 
( A TM • ) 

1 • 0000000 
__2A.00_00000 

. -PRESSURE . 
( CALCULATED ) 

(ATM.) 
• 99983641 
1.9990208 

PER=CEN T 
DEVIATION 

1.6360000E-02 
00-0DE:r_02 ___4_•-8.96 

3 • 0000000 2.9975721 8.0930000E-02 
4 • 00000.00 .3 • 9954.9_95 •-•-1-1-2.5 1250_ 
5 • 0000000 4.9928854 • 14229200 

• 6-•0•00.0-0-00 54,9.89.6738 -•.1721-0333 
7 • 0000000 6 • 9859213 • 20112428 

43._00_0000.0............----7-.&14.942-------..  -•-2,3-9. 072-9-0 
• 27271222 9 • 0000000 8.9754559 

• 10 • 000000 9-4,9.681893 -443181 10-0.0 
15 • 000000 14 • 925481 • 49679333 
20.000000 1.9.890998. _ . .. • 545010.0.0 
25 • 000000 24 • 844555 • 62178000 

- -30.0000.0.0 29.7871-20 *7-0960-CLO-Q. 
35 • 000000 34 • 728485 •77575714 

1 • 40.000000 -39• 663789 -6840.5.275.0 
45 • 000000 44 • 595523 • 8988 3777 

10 50.000000 -49 • 527164. 11,9 4 5 6 7 2 -0 

55 • 000000 54 • 460366 • 9811527? 
9  - 59r-39-42-89- 1s-0-095-1-83- 

65 • 000000 64 • 327850 1.0'40769 
70.000000 69.266514 -.1.•047837-1- 
75 • 000000 74 • 201639 1 • 0644813 
8 0 • 000000 79.1517.1.4- -••1-.4-0603575 
85 • 000000 84 • 102905 1 • 0554058 

. • -9.0.40-0 00-00 8-9,-0712-37. • -1- A-03-1-9588 
95 • 000000 94 • 055484 • 9942 2736 

. 100 •00000 99 • 036513 .. *9634900.0 

• T=125•0 
PRESSURE PRESSURE PER-CENT 

-LTE-RA T.URE I CA-LCUL.ATE-144--- 



-69- 

( ATM • ) ( ATM • ) 
1 • 0000000 .•99983308 1.• 6700.00 QE7-02 
2 .0000000 1 .9990261 4.8695000E-02 

3...0.0_0.000.0 _ - 2  .9976129 7,9570 (;)_Q Q_E -_Q2  

4 • 0000000 3 • 9955944 • 11014000 

5.0000000 4.9929897 • 1402.Q.6_Q_Q_ 
6 • 0000000 5 • 9898485 • 16919166 

7 • 0000000 6 • 9861765 • 19747857 

8 • 0000000 7.9819617 • 22547875 
_9 .0000000. - -84-97_726-66 .• 25259-3 ,1  

10.000000 9.9708063 •29194000 
15 • 000000 14 • 935257 •43162000 
20 • 000000 19.896402 • 51799000 
25 • 000000 24 • 845738 0617.0_4800 _ 
30 • 000000 29 • 789033 • 70322333 

._.3.5..00.000.0._._ 34 le 12_8260 4_17_6_4_0_0D _O. 
40.000000 39.666965 • 83258750 
45 • 000000 44 • 600664 .8874.1333 
50 • 000000 49 • 536386 •92722800 
55 • 000000 54 • 476363 • 95206727 
60.000000 59 • 413347 •97775500 

_65 • 0_00000...._ 6443.56729 .9R9&4769 
70 .000000 69 • 305042 • 99279714 
75 • 000000 74 • 252082 ...997.2.240_0_ 
80 • 000000 79 • 208655 • 98918125 
85 • 000000 84 • 1672.01 .97976352 
90.000000 89• 137785 • 95801666 
95 • 000000 94• 6_70 At 9a.4_o 3_157 
100 .00000 99.085989 .91402000 

T=130•0 
PRESSURE 

(L I TERATURE ) 

1 • 0000000 
2 • 0000.000 
3.0000000 
4 • 0000000 
5.0000000 

7 • 0000000 
8 • 0000000 
9 • 0000000 
10.0000.00 
15.000000 
208_00_000.0 - 
25 • 000000 
30.000000 
35 • 000000 
40 • 000000 
45 • 000000 
5-0..000000...__ 
55 • 000000 
60 • 000000 
65 • 000000 
70.000000 
75 • 000000 

___8.0 .000000  

PRESSURE 
( CALCULATED ) 

• 99985159 
-1.9.990871 
2.9977427 
3 • 9958166 
4.9933434 

_5...990_3123 
6 • 9868243 
7.982968. .......  
8.9788595 
9 • 9731294 
14 • 942832 
L9 • 903353 
24 • 853499 
29..800531 
34,741504 
39• 681739 
44 • 620775 
4.9-•56.4.3.67 
54 • 503866 
59• 446823 
64 • 394854 
69 • 336234 
74 • 294651 
79. 2455.83____  

PER -!-C..E.N. 
DEV IATIONT- 

1 .4850000E-02 
.44.5645-00_0.F.: . 
7.5243333E-02 
• 10458500 
• 13313200 
• _L6_L4616.6 
• 18822428 
42128.9000 
• 23489444 
..26871.0.00 
• 38112000 
.48323500 
4098600400 

_ . • 664896_66 
.73856000 
• 7956.5250 
.84272222 

--• 8.7.126F10.0 
.90206181 

_ • 921961.6_6 
• 93099384 
• 9482.3:7.14 .. 
• 94046533 
a-94102125  



I 

• -- • - 
85.000000 84 • 210206 .92916941 

_90.000000 _B941.82369 _a _40.84-788R 
95.000000 94 • 148366 .89645684 
-L0_0 00000_ 99.• 114561_ ..813.5.4.4.000 

T=135 • 0 
PRESSURE PRESSURE 

( LI T.ER A TURE) ( CALCULATED ) 
( ATM• ) ( ATM • ) 

.•_99.9.a68 46 

  

PERCENT 
DEVIATION 

 

.3.160000F  -02  
2.0000000 
3.0000000 
4 • 0000000 
5 • 0000000 
6 • 0000000 
7_0_0000000 

1 • 9991495 
2 • 9978776. 
3.9960474 
4 • 9.9a6652 
5.9907342 

4 •2925000E.•'02 
7 • 0.7_46_66.E7.0.2 - 
9.8815000E-02 
• 126.6 9600 
• 15443000 
.17979714 

8 • 0000000 7.9838901 •20137375 
9 • 0000000 ______8_•9801748 A22 028000 
10.000000 9.9750843 • 24916000 
15.000000 14 • 9_486.20 .. .3429337n 
20.000000 19• 909090 • 45455000 
25 •_000000_ 24.• 8.596.6.3 34R00 
30.000000 29 • 808194 .63935333 
35 • 000000 . 34.754295 ___•_7_02.0 .1428 
40.000000 39.696330 • 75917500 
45• 00000.0 . 44...6408.59_ .. 
50 • 000000 49 • 583360 .83328000 

_86015816 
60.000000 59.468936 • 885 I 0666 
65 • 000000 64 • 420351 • 8 9 13_6_169 
70 • 000000 69 • 372434 •89652285 
75.000900 74 • 322693 _ 090.3076.00_ 
80 • 000000 79 • 279613 • 90048375 

_a5...no_a_atao -84-o-25D-932. a-813125.6.47 
90.000000 89• 210860 •87682222 
-95-• 000000 94 • 185329 -•85254a42. 
100.00000 99.146883 •85312000 

- 
T=140.0 

PRESS-UR E-
(LITERATURE) 

( ATM• ) 

P-RES-SURE --PFD-C9NT 
( CALCULATED ) 

( 
DEVIATION 

1 • 0000000 • 99987921 1 .2080000E-02 
2 • 0000000 1.9991954 4 • 0.230.000E7..02.. 
3 • 0000000 2 .9979742 6 •7526666E-02 

9 _ .... -4-•.0.0.0.0.0-0.0.. 3..996212Q. 9..420-00.0 OE-- OP 
5.0000000 4.9939306 • 12138800 
6.0000000 - - 5.9-911.426 . • 14-76 2333 - 
7.0000000 6.9878994 • 17286571 
8 • 0000000 7.9845515 • 193-10625 - 
9.0000000 8.9810125 • 21097222 
_10.40_0000- - 9-4 9764262- • 23574-00.0 
15 • 000000 14 • 951376 • 32416000 
20.000000 19• 912599 _ .43700500 
25 • 000000 24 • 864778 .54 088800 
30 • 000000 29.816090 • 6130 3333 
35 • 000000 34 • 763109 • 67683142. 

- •-00-00 - -394p-70-B257 -- -. 727-85.750-- 



45°000000 44°651358 °77476000 
-500000000 .49°595628-____  
55.000000 54.542186 *83238909 
60°000000 5904813933 o a5 L7-78-33 
65°000000 64°436507 °88691230 

_ 70°800000 69°389275. ..87246.4.28 
75°000000 7*°3*0099 ~87988800 

8U°O0OoUo _ 79°3O2157 ... '_r872;!.O375. 
85°000000 84°268507 °86293294 

95°000000 949210091 °831*8315 
100"00000 99,185438 0.8 1 4.5 700 Q 

- T=145°0  
PRESSURE PRESSURE PER-CENT 

__l[AI-CU--AIED)  ..DF-V-LAZ-L-ON 
<4TM°> 

_°99988507- 
1°9A92282 
2°99B0572 
3~9983534 

1°15.00000E-02._____ 
3°85900OOE-02 
6°47600OOE-02 
9°11650OOE-02 
~_i168,16nn 

6°0000000 5°9914948 °14175333 
7°000.0000 ''-_'_6° 9-a8313 8_-__-_- __- 
800000000 7°9849040 °18870000 
90 000000.0. 8°9813221 °207532P2-_-_-' 
lO°nOOOOO 9°9769297 °23071000 
150 00 0000'-__--149951527_'_-__'__~~~~~15~~~~ 
20°000000 l9~914293 °42853500 

- -25°000000 24-o 86.9.2 5-4 ' °522954OQ-____' 
3O°00OD0O 29°821603 °59465666 
35°000000 349768925_-  
4O°0UDOOO 399714858 °71285500 

9 0 0~0 4-4°861011i'______m79111~l1___-_ 
50°000000 4996071*0 °78572000 

' 00.0000 -_ -_54°551724 1-5D4737 
60°000000 59°496251 °83998166 

'.65°000000 ' -64°445890 -__°_8:5P47692 _ 
70°000000 69°39888* °85873714 
_7~~OQ.000ll-__--_-~x~°  
806000000 79°316514 °85*35750 
85°000000 849288642 -_ --'._°8392447_D-. 
90°000000 89°250741 °83251000 

~ 95600.0000 g4a 226422.  
100°00000 99°21*759 °78525000 

T=15O°0 
~ PRESSURE. ' ' 

(LITERATUqE) 
.(.ATM*) - 

1°0000000 

_~~}ESSugE 
(CALCULATED) 
- (ATM°1 -_ 
°99988683 

---PFP-~Em]-.'-
nF=VTATlnN 

--_ -- 
1^13200O0E-02 

3°8ODD00O 2°g98117l 6°2763333E-02 
4°0O0OOUO 3°9964795.__ 8°801.25-OOE-02 
5°VO000OO *°9943629 °112742O0 
b°0oo000O s9991753.9. ' e137-4.3500 _ 
7~000ODDO 6°988686D °16t62857 

- 
8*0000000 7*985215{L °la481250 



•99989970_____. 

PRESSURE 
_ CALCUL A TED.1. 

( ATM ) 

1.9992969 
2 .Q91121  
3.9966489 

15 • 0 
PRESSURE 

- I-TER AT URE ) 
( ATM• ) 

- 1 • 00000 00-- 
2 • 0000000 
3 annaao_ 
4.0000000 

---.--1-•0030.000F  -0? 

PER-CENT 

3.9155000E-02 
_53,940. F31311F  
8 •3777500E"-02 

. .PER-CENT . 
DEVIATION 

T=160•0 
. PRESSURE PRESSURE . 

(LITERATURE) ( CALCULATED ) 
LA-DZ.-1 

-72- 
9.0000000 
.10 •000000_:____9 
15 • 000000 

8.9813262 
.97_7_0481 

• 20748666 
_a22.9.52.000 

14 • 949794 • 33470666 
.4273'1000 

25 • 000000 24 • 872393 •51042800 
000000 • 82_5327 . _2.9 •582,24333 

35 • 000000 34 • 774506 .64426857 
39 • 720798 • 698 (2_05_QS2 

45 • 000000 44 • 664022 • 74661777 
610700 _49..• •77860000 

55.000000 54 • 557121 .80523454 
60..000000 59 • 505108.. .824820_00 
65 • 000000 64 • 450481 • 84541384 
70.000000 _ 69 I 4_03.4.4_3_ 892 P.2428__ __sp 
75 • 000000 74 • 363758 • 8483 2266 

Q00 _8_c/._(/0_Q 79. 3.252a1 .84346125 
85 • 000000 84 • 300728 •82267294 

-___ 9.Q 0.0_0_0000 89,267528 _1.8_1_385777 
95 • 000000 94 • 252286 • 78706736 

_. . 1.00 .00000 99.2379.83 •_762  020_0_0 

5 .0000000 - 
6 • 0000000 
7 • 0000000. 
8 • 0000000 

_ _9_,11.000 OLIO 

__ -4..9945954 _  -.108_09200 
5 • 9921122 
6.9891922 . 
7.9858151 
8- 

• 13146333 
- -.1543.971_4_ 

.17731125 

.20026Af,o_ 
10 • 000000 9.9779606 .22 040000 
15 • 000.0-00 _ - 14 .951402 _ 
20.000000 19 • 917369 • 41315500 
25-.00-0000 - - 24.87-7483 
30 • 000000 29. 831972 • 56009333 

12 3-5-•-0-0-0000 34-.72.2394--- •6223n 2a5- 
40 .000000 39.729687 •67578250 

11 --- 45 • 000000 . __44 • 677596 __ • ..•71649 133 

10 

80.000000 
-55..000000 

49 • 623565 
_ 54 • 569..uza_ 

• 75287000 
.A2833236.3 

60 • 000000 59. 516324 • 80612666 
9 -65-•-00-00-00 -•ZI. I-24-36-92 

70 .000000 69.428007 .81713285 
75 .000000 - 
80 • 000000 

- - 74.•-382546 • • • 
79 • 350714 

• ---.823272-00- ---.-
• 81160750 

7 -85.000000 • •• 84.3-10941 ------.81065764 
90.000000 89 • 293413 • 78509666 

6 • ---9-4-.27-3-934- -.76428345 
• 74245000 100 .00000 99 • 257553 



_ 

1.0000000 .99990895 9.1100000E-03 
_2,0000000_ _1.9993355_ ____30322500DEn02. 
3,0000000 2.9982840 5.7200000E-02 

__4•000C1110.00 -3.s-995288A Fi.n2POOMOF•.-n2 
5.0000000 4.9948218 .10356400 
6.0000000. 5..9924054.. .12657_666 
7.0000000 6.9896107 .14841857 
8400000000 70986303_0 .17121250 

.19314444 9.0000000 8.9826170 
9.978701_01L .21299000 

15.000000 
20.000000 _ 

14.952667 
19.920228 

031555333 

25.000000 24.881654 .47338400 
-30.000000 29.837390 454203333 

.99931428 35.000000 34.790240 
____An.osanonn 3907-39222- .614400 

45.000000 44.688882 .69137333 
50.000000 . _49..534008 _4073198400 
55.000000 54.583324 .75759272 
60.00000.0 590535981. .._077336.50(1_. 
65.000000 64.483583 .79448769 

69_0441525 .7978.0714 
75.000000 74.398258 .80232266 

_808000000_ 
85.000000 

790362935_ 
84.341290 -44,74:9;g: 

908000000 B90_316358_ 
95.000000 

100.0uan0 
94.293270 
99.200097  

.74392631 
_A.2090100n  

_T=165.0. 
PRESSURE 

(LITERATURE.). 
(ATM.) 

1-4000Q_00.00._ 
2.0000000 
3.0000000_ 
4.0000000 
5.0000000. 
6.0000000 
7.00000D0 
8.0000000 
9.0000000 
10.000000 
15.000000 
20.000000 

9- _2-5_0_0000_00. 
30.000000 

__35•0000.00. 
40,000000 

. 450000000_ 
50.000000 

60.000000 
650000000 
70,000000 
75.000000 
80.000000 

PRESSURE PER-CENT 
_ICALCULATED1_ DEVIATLON 

(ATM.) 
.99991657  
1.9993621 

___Ze 9983531 
3.9969055 

.469950227 
5,9927031 

8.9832695_ 
9.9794603 
_140954676 
19.922619 

__2440885142 
29.843232 

_34.797080_ 
39.747331 
448.698510 
49.646456 
54,59 501  
59.547960 
640.499719_ 
69.460506 
..74•420515_ 
79.383301 
84,58553  

018589444 
.20540000 

.38690500 

.45243200 

.52256000 
.0_57977142  
.63167250 

_...66997727 
.70708800 
-40.234222  
.75340000 

_ 
.77070571 
.77_264666 
.77087375 
075454352  

13.15000n0E-01  

AmLo9Rg9A1A 
7.9868018 .16497750 

3.1895000E-02 
_ ___5404896666012 _ 

7.7362500E-02 

.12161500 



. 

7 

90.000000 89.325680 .74924444 
95.000000 94.311812 _ .7244,0_S42 
100.00000 99.308165 .69184 000 

T=170.0 
PRESSURE . 

(L I TER ATURE ) 
( ATM* ) . 

PRESSURE 
( CALCULATED) 

( ATM ) 
DEVIATION 

1.0000000 .99991888 8 .1200000E-03 
000000 _2.0 .-9_9-9-,3S 44 •0780000E02 

3.0000000 2.9983988 5.3373333E-02 
4.0000000 3 • 99E:$981.____ . 7 .54.62500 -02 
5.0000000 4.9951754 9.6492000E...02 
6.0000000 5 •992905 *1181_9500 _ 
7.0000000 6 • 9902599 .13914428 

-•--- . .15261879 
8.9838350 •I796 1111 9.0000000 

10.000000_ 9.9801143 _619886000 
IS. 000000 14,956439 .29 040666 

_20.000000 _19.925807_ .3709650D 
25 .000000 24 • 889023 .44390800 
301,000000 2.9 ..847ofan 5_098 °ono 
35.000000 34.803051 .56271142 
40.000000 39.754425 c61_393750 
45.000000 44 .706995 .65112222 
50.000000 49.657572.  • 6e.4.5. . 
55* 000000 54.606386 *71566181 
60.000000 59.555.707 ._..71948833 
65.000000 64.514475 .74696153 
70.000 0 00 69.471026 *75567714. 
75.000000 74* 433267 .795 64400 
80.00.0000.. 79.402701 ____.•_7466 2775 
85, 85 • 000000 84 375353 *73487882 

.7252 1:144.4. 
95.000000 94.330729 .70449578 
100.00000 _99..311724 _ ...68828000 

T=175.0  
PRESSURE 
f LITERATURE t 
(ATM.) 
1.0000000 
2.0000000 
3, 0000000. 
4,0000000 
5001100000 

PRESSURE 
_LagiLcuLA TED 1_ 

( ATM ) 
.99992902 
1.9994148 
2.9984258 
3.9971132 
4_,9953527 

PER-CENT 
nF v IAmlom 

7..1000.000E7.03._ 
2.9260000E-02 

.0806666F•-02 
7.2170000E-02 
9.2.2_46000E=0~_ 

6.0000000 5.9931865 .11355833 
7.0000000 6.9906573 .13346714 
8.0000000 7.9877878 .15265250 
9.0000000 _8.9845604_ .17155111 
10.000000 9.9808294 .19171000 
15.00000.0 14_._95B0.1.9 _.27987a23 
20.000000 19.928122 .35939000 
25.000000 24.892496. .43001600 
30,000000 29.852945 .49018333 
35 • 000.0.00. _34 • 808426 *54235 428_ ._. 

__ 
40.000000 
45 A aulanD___ 

39. 763074 
A4..714731 

.59231500 
_to-329.31U_  



--- 

-75- 
50,000000 

..... _55..000.000 
49• 667841 
54_•_629728 

•66431800 
.68958545 

60• 000000 

.65.000_000_ 

59 • 573865 
• 53445_5 _64 

• 71022500 
• 7162,P307 

70 • 000000 69.495053 • 72135285 

_75 • 000000 740453830 
80 • 000000 79• 421958 • 72255250 
8560000aa___ F14_,..3929.62_ _ A71_463294 
90 • 000000 89 • 369399 •70066777 

95 • OfIQQ0_0 94_•35 Q9.012 _0_68322210 
100.00000 99.332308 .66770000 

T=180•0 
PRESSURE. 

(LITERATURE) 
( A T.M.a.1 

P F.R.ESSURE_ PFR-CENT 
( CALCULATED ) 

ALKALI 

DEVIATION 

1 • 0000000 
2 • 0000000 
3.0000000 

. 4 • 0000.00.0 ._... 
5.0000000 

.0_00_00_00 ___ _6. 

• 99993814 

1-A9994428 
6•1900000E-03 
2.761 0000E-09 

2,9985461 
_..._.._3.9972336_ ... 

4 • 9955476 
-5.29341.9Q- 

4 •8463333E^02 
. 6,9.1600.11QE-02 

8.9048000E-02 

7 • 0000000 6 • 9910193 • 12829971 
7.9882Q90 • 14.738750 

9 • 0000000 8.9851143 • 16539666 
_ 1_0_, 4400.00 .18518000 

15 • 000000 14 • 959462 • 27025333 

191193D7 1. •3460950Q 
25 • 000000 24 • 896540 • 41384000 
30.000.000.. .._  .. 29 a 857199_ _____0476_00113 
35.000000 34 • 815078 • 52834857 

_ ...40 • 052001.0.0-.. 39.-72.1-1-95 --- --a-9720125-0 
45 • 000000 44 • 724803 .61154888 

014 -49..-681 -.637932r`C 
55 • 000000 54 • 634511 .66452545 

. _6.0.00.0.000 . 5.9.._588.587 . • - -068568811 
•69508000 65 • 000000 64 • 548198 

.7040.000.00- 69.5.1 L955 _8_6.2720714. 

12 
75 • 000000 
za....Danacta 

74 • 474469 
29-• 4-4-L.746 

.70070800 

.5478 I 7 

85 • 000000 84• 410866 .69309882 
17. . . 900000000...... • •--•• • • 89.392868 ----a-674 5 9411 

• 65985789 95.000000 94 • 373135 
. .1 00-.000 00 . •••. • - -99.355491 ---• • • • • 644-54-00 C 

PRESSURE PRESSURE PER-CENT 
..( .1 TER ATURE ) (CALCULATED) •--DEV I AT-ION. 

( A TM • ) (ATM.) 
7 - •000000.0 

2 • 0000000 
• 99994_535 . 
1.9994787 

-2.9986-110. 

_ _ 5•4700000E? -03- 
2.6065000E-02 
4a63000n0E-02 

4.0000000 3.9973446 6.6385000E-02 
5 ....5 *0000.00.a- . --....4 • 995.7282 .... 6-54360-0_0E -02 _13 

6 • 0000000 5.9937212 • 10464666 
-.7.0000000 6.9913554- - • • 4.-42-34942a 

8.0000000 7,9886860 • 1414 2500 
as-9256204 .4-59673-1.1 

. 



_ 

-76- 
10.000000 9.9822189 .17782000 
15.000000 14096081J ..,24.1a6p.opo 
20.000000 1944933281 .33359500 
254,00Q000 24.900361 __039855600 
30.000000 29.862425 • 45858333 
35.000000 _34.821440 ___ _A5_1017142 
40.000000 39.779020 .55245000 

_ 45.000000 44.734571 0-58984222  
.61881800 50.000000 49.690591 

55..00.0000 54_0.6481_04 .0,639A1_040 
60.000000 59.603278 .66120333 
65.000000 64.562232.. _067348923 
70.000000 69.522795 .68172142 
75.000000 74.488234 .68235466 
80.000000 79.462588 .67176500 
85A000000 84A430804 _0_66.964P-45 
90.000000 89.407410 .65843333 
95.000000 94.397897 A63379263 
100.00000 99.381852 .61815000 

T=190.0 
PRESSURE PRESSURE PEP-CENZ- 
(LITERATURE) 
(ATM.) 

(CALCULATED) DEVIATION 
(ATM.J 

1.0000000 .99995352 4.6500000E-03 
.2.0000000 _1.9995072. 204640000E-02 

3.0000000 2.9986725 4.4250000E-02 
4.0000000 3.9974499 603752500,E.-02 
5.0000000 4.9958662 8.2676000E-02 
6.0000000 5.9939447 0 1002/IA6AL 
7.0000000 6.9916746 .11893428 
800000000 _7A9890548 _ _&136.81500 
9.0000000 8.9861173 *15425222 
10.000000 SA.9.827898- .1_2211r00 
15.000000 14.962388 .25074666 
20.000000_ ___ _L9_0.935675 _ ________._3216250.0_ 
25.000000 24.903238 .38704800 
30.000000 29.867490 .44170000 
35.000000 34.827654 .49241714 
4000000_00 3.9.A_786721 93.3._19250 
45.000000 44.744252 .56832888 
50.000000 . 49.700245 A5995.1000 ______ 
55.000000 54.657890 .62201818 
60.000000_ _59A618262. .6162300.0._____ 
65.000000 644,576886 .69094461 

.7.0...n0.o0act .69•4_i_rbsi5_ _.69.asaaa2 
75.000000 74.510655 .65246000 
80.000000 79.476612 __. .4,65423500. ____ 
85.000000 84.452755 *64381764 
90.000000 .__ B9A435363_. 062737444_ 
95.000000 94.413901 .61694631 
100.00000 299_,_39a781__ A5.012?000  

T=195.0  
PRESSURE PRESSURE PER-CENT 

(LITERATURE) ___(CALCULATED) -DEVIATION 
(ATM.) (ATM.) 

1...fl0.0a000. 999.67 4,.lanco00E-n2__  



-77- 
2.0000000 

-------360000000- 
4 • 0000000 
5 .n0000 

1.9995300 
-2 •9987.31.3 
3.9975506 

-99.60117- 

2.3500000E...02 
-4•2290000.E22.02 
6 • 1235000E -..02 
7..9366000P-•02 

6 • 0000000 5 • 9941541 9.7431666E-02 

7.0000.000 6.89919E314_ ___,k_11495142... 

8 • 0000000 7.9894107 • 13236625 
9.0000000 88986590? .14R99777 

10 • 000000 9.9834682 • 16532000 
..0.00_00.0.. _.....1.5 1-4-...963.612 _____..233.3 

20.000000 19 • 937512 • 11244000 
A.90_6.$65 _24 000 _...37254 

30 • 000000 29 • 871364 • 42878666 
35_•000.000 . _. . 34 • 833843 *A7_43_3423 
40 • 000000 39.792448 .51888000 
45 • 000000_, 44 • 751491 • 55224222 
50 .000000 496 710191 .57961800 
55.000000. 54 • 668213 05C/324909 
60.000000 59 • 629266 .61789000 

. 6S.000000 .  . _ . • 627_0_32.32 
70.000000 69 • 554307 • 63670428 

_75800000Q 74 . 5272 F46 A.630?89-11 
80.000000 79 • 492848 .63394000 

. 84 467930 •62596470 
90• 000000 89 • 455695 •60478333 
95000000 . 943.3.798 *596_042LO 
100.00000 99.432968 • 56704000 

- 

T=200•0 

PRESSURE....______ 
(LITERATURE) 
... ATM• ) 

1 • 0000000 

. PRESSURE_ 
( CALCULATED ) 

) 
• 99996379 

DEVIATION 

3 .6300000E-03  

3.0000000 
480000.00.0 
5 • 0000000 
6 • cmooDoa..._ 
7.0000000 

_8_•_0.0.1100.g) Q 

. 
2.9987779 
369.97-649.0 
4 • 9961928 
5.99_43624 
6.9922216 
7.9897_6.1 L. 

4.0736666E-02 
-5..872500-0E 

7•6144000E--02 
9.3960000E-02_ 
• 11112000 

-A1.2798625 
9 • 0000000 8 • 9870556 • 14382666 

....... 969840.1.06_. 
15 • 000000 14 • 964589 .23607333 

-...-- 20600000.0 19 • 93.9.354. 
25 • 000000 24 • 909716 • 3611 3600 

9 -3-0.00.0-000 87530? 
35 • 000000 34 • 838609 • 46111714 

0 - 40 .00.00.00 • ...... • 39.4,80037-9-.----••• -.49905250. • ------ 
45 • 000000 44 • 759084 • 53536888 

7- • -50 • 000-000- •• • 49..720584 - -655883200 
55 • 000000 54 • 679228 •58322181 

6 -6(1•0-QQ0-0.0.- 59-.6412.4_7_ 
65 • 000000 64 • 603898 •60938769 

5.. • • • .- 70.• 000000.. 69* 569141. _ - • .6-155.1285..  
•61478000 75 • 000000 74 • 538915 

80.000000 . . • • • • 79..51.151.3.-- - - •6-1-060875 
85.000000 84 • 486139 •60454235 

3  -90...00.0-0-00--- • --- • - 

2 



95 • 000000 
100 .00000 _ 

94 • 457784 •57075368 
99.446509 •55350000 

    

    

      

PRESSURE PRESSURE PER-CENT 

• (L I TER ATURE ). ( CALCULATED ). DEVIATION -  _ 
( ATM• ) ( ATM. ) 

1 • 0000000 ...•99997625 _ ...2•3800.000E-03 
2 • 0000000 1 • 9995883 2 • 0585000E-02 

..3..000Q0..00 .2...9_988566 3,68 L1331-3F-02  

4 • 0000000 3.9977659 5.5852500E-02 
5 • 0000000 4.9963522 2 • 29.5.6.Q_Q0E_-•02 
6 • 0000000 5.9946128 8.9786666E-02 
7.0000000 6.9925796 • 10600571 
8 • 0000000 7 • 9901878 • 12265250 
9.0000000 8.9875176 • I 386.9333 
10.000000 9 • 9846727 • 15328000 
15 • 000000 14 • 966101 • 22599333 
20• 000000 19• 941705 .29147500 
25 • 000000 24• 912636 6_34945(100 
30• 000000 29 • 879360 •40213333 

•.35.4.00000.0 34 . 843.602 ___•_4‘t689142  

40.000000 39.806645 •48338790 
....4...0000O0 44 • 767144 .. ..._ ... _6512 49722_ 

50.000000 49• 728577 • 54284600 
55 • 000000 . ._... . .54 • 69106.9 . 0.561_6.9272 
60• 000000 59• 654331 .57611500 
656, 000000 64 • _616_86-1.-- *5 e...2.4_1_  84  
70.000000 69 • 585744 • 59179428 
75 • 000000 74. • 5529.32 A596090.6.6_ 
80.000000 79 • 532750 •58406250 
85 • 000000 84..507519 a-5293894.1.. - 
90 • 000000 89• 487200 .56977777 
95 . 0000-0-a  44751-1_9 9.  .521052  
100 .00000 99.465528 • 97,448000 

T=210• 0 
PRESSURE PRESSURE ..... ..- PER ...CEN 

( L I TER ATURE ) ( CALCULATED ) DEVIATION 
( ATM e_)  

1 • 0000000 • 99998700 1.3000000E-03 
2.0000000 ..1 • 9996.192 .._1._•.9015000E-02 . 
3 • 0000000 2.9989235 3.5883333E-02 
4.0000000 . 3..9978822_ 5.2945000E-02 
5.0000000 4 • 9965117 6.9766000E-02 

0000000_ 5... 9.9_4_86.24. 8 a_5_62-6.666F -02  
7.0000000 6.9928803 • 10171000 
8• 0000000.. ... 99_0_6151_ _gel _17.3.1125 
9.0000000 8.9879851 • 13349888 
10 • 000000 . .9 .698.52191 ..• 1.47s 10_00 
I 5 • 000000 14 • 967095 • 2 I 936666 

000.00_0 ___ 6_25186500 
25 • 000000 24 • 915658 
30.0000.00. _29..8.83590. 
35 • 000000 34 • 848875 
40 • 000000 _39.811456 

45• 000000 44• 775748 
5.06.00_00_0.0. 

• 33736800 
• 38803333 
• 43178571 
.4713600.0 
• 49933777 
69P529A00 



55.000000 54 • 700321 
_.._59..664443 

• 54487090 
• 9...926_1_66 

65 • 000000 64 • 631471 • 56696769 
70 •_00.0_0(211 69 • 5985_09 • -4_9_,5857 
75 • 000000 74 • 569447 •57407066 

_ 80 •000000 79'541691 • 57288625 
85 • 000000 84 • 523700 • 56035294 
90,000000 • 54550000 
95 • 000000 94 • 497264 •52919578 
10_0-e.00000 99• 490.017  0999000 

Tr,21.5•0 
PRESSURE 

..(L I TERAT_URE 
(ATM.) 

PRESSURE 
( CALCULATED ) 

(ATM.) 

PER-CENT 
DEVIAT I ON_ 

_LA0S:100.0QQ_ At -999994Z 9•FL000000E-04 
2 • 0000000 1.9996460 1 .7700000E-02 

.......3.0.0.0.0.0.00___ . 2.99897.03. . . -02 . ...3_,Aaaa33.,3E 
4 • 0000000 3.9979802 5.0495000E-02 

_.5•000000.0. 4_4_9966734 6_• 65_32 CIO Q.EZ 02. 
6.0000000 5.9950725 8.2125000E-02 

15,9921280 9.8171428F-02 
8 • 0000000 7.9908995 • 11375629 
9.. 000.0.0.0_0___ - 9.1313.4.6_14 •_12R20666 
10.000000 9 • 9857784 • 14222000 
1.5_•_0000.0_0.___ _ 9653E38 _____ _121074666 
20 .000000 19. 945170 • 27415000 

• 000000 .32763600 
• 000000 

..24.91.&091
30 29.887005 • 37665000 

34..853072 . 419.79.42 
40 • 000000 39.818628 • 45343000 

_45.000000 at.782.65.5_ _ 
50.000000 49.744209 •51158200 
99.0oomuct_ .529.2,090 
60.000000 59.676043 .53992833 

-- 64 • 642936 _______ -.54932923 
• 95215285 70.000000 69 • 613493 

74.582.097 • 557204-00 
80 • 000000 79 • 561404 • 54824500 

12 1:19•210.0.00.0 .84.535342 *5a66642 
90.000000 89 • 525728 • 52696888 
95...000000 94051.3840_ . . . 
100 .00000 99.508492 • 49151000 

10 

T= 220 • 0 
9 _ PIREC SI P _ -E SURF-- _P.RF-S .-P-ElamC.EME 

(L I TERATURE ) ( CALCULATED) DEVIATION 
- ( ATM.)- ..... - . ( A-T-M ) . 

1•8000000E-04 1 • 0000000 • 99999823 
7 . 2..0.000000... ---------.1...-9996640. ...  ---1 _soa.o_o_nonE 

3 • 0000000 2.9990182 3.2726666E...02 
6 A 0.00 Ct0_0_0 3.4_9...W1062a 4-• $4 a a onsa 1,-_•0 2-- 

5 • 0000000 4.9967814 6.4372000E-02 
5 6.•.000_00.00 _5.9952478_ 7.9203333E.-02 

7.0000000 6.9933852 9.4497142E-02 
I. 8.0.00000.0. .......  7.99.12697....................__....1.0.91.2.875 

9 • 0000000 
-1-0-• 000-00-0 

8.9888595 .12378333 
9.986241s    -1 377(O0 

-79- 



15.000000 
20.000000 
25 • 000000 

()_.00.0000 

14 • 969221 
19•947267 
24 • 920713 
29 • 890704 

• 20519333 
*263_66500 
• 31714800 
•36432000 

35 • 000000 34 • 857698 .40657714 
40 • 000000 39• 824522 .43869500 
45 • 000000 44 • 788081 •47093111 
50.000000 49• 752085 '49583000 
55 • 000000 54 • 719018 .51087636 

,92470500 
65 • 000000 64 • 651663 • 53590307 
70,000000 69 • 625292 ... .53529714 
75 • 000000 74 • 997611 •9365 1866 
80 • 000000 79 • 569937 • 5375787_5____ 
85 • 000000 84 • 551081 •52814000 

000.000 .90.• 89 e_5_3_7_867 .l34 111 
95 • 000000 94 • 525557 .49941368 
100 .00000 99 • 521658 • 47E43.5.0.00 

:T=225•0 
PRESSURE 

( L_LT.ER.A TURE 
( A TM • ) 

... 1 • 0000000 

PRESSURE 
I_CAL_CULA.1 ED ) 

PER-CENT 
DrALLATI(N 

( ATM • ) 
.99999809 2 .0000000E.-0.4 

2.0000000 1 • 9996743 1 •6239000F -0 P 
3.0.00.0000 ... 2 • 9990487 3.• 171000.0.E-02 
4 • 0000000 3 • 99811 37 4 .7157500E02 
5.0000000 4 • 9968966 6 • 2068_000.E.=_OL2 
6 • 0000000 5 • 9953923 7,6795 000E-02 

.7.0000000 6.9935.996 ...  9 "14342,85E7 0.2 
8 • 0000000 7.9915133 .10608375 
9.0000000 8.9891888 12.0_12.4A.4. 
10.000000 9 • 9866249 • 13376000 
L5. Ü00 0Ü0 L4 • 97_0.3_69 .1074000 
20 • 000000 19,948600 • 25700000 
25 • 000000 24 a_922.1353._ __ a30a98800 
30 • 000000 29.893726 • 39424666 
35 • 000.000 .34 • 862763. 6_392..1_052.1_ 
40.000000 39 • 829288 •42678000 

e_00_0_0_01) 44.. 79_4.3.8_9 ..45691333  
50 •000000 49• 761040 • 47792000 
55 • 000000 - 54 • 7286_88 
60.000000 59.696049 • 50658500 

13 65• 000000 64(0_662561 
70 • 000000 69 • 634261 •52248428 

,•• • ___ __........ _75..0_0_0000 ar) 16911 
80 • 000000 79 • 589201 • 5 I 349875 
85• 000000 .570849 ........._84 AS0488352. 
90 • 000000 89 • 554872 • 49,498666 

7 99 0 0 .0 0.0_0_ .944.542875 .481B42.1 
100.00000 99 • 941133 • 49887000 

T230.0  
PRESSURE 

(L I T ER AT URE ) 
( ATM • ) 

1 .0000000 

. _PRESSURE. 
( CALCULATED ) 

(ATM..) 
• 99999523 

PER-CENT 
DEV I AT ION 

4 68000000E-04 
1A59.2.0.00DE:-02. .2.0000000 1_•_99988.16 



-81- 
3.0000000 2.9990727 3.0910000E-02 

---------- 440000000- -----349981702 4-.9_7491/00E 

5 • 0000000 4 • 9969644 6.0712000E-02 
-4110.00_00.0.0 744133Ft 111P •-.02 

7.0000000 6.9937772 8.8897142E-02 
.. ___840000000 7 • 99177.66______ . 102/925 Q_ 

9.0000000 8.9895434 • 11618444 
10..000000............9,987.Q393 • 129610_00 ..... 
15 • 000000 14 • 971103 • 19264666 

 20.000000 1_9• 950508 ,24746000  
25 • 000000 24 • 925232 • 29907200 
30,000000 __2997104 ".342986.6.6 
35 • 000000 34 • 866991 • 38002571 
40.000000 . ... . 39 • 83.47.55_ .41111290  
45.000000 44 • 801594 • 44090 222 

- _ _.50.4_000..0_011 .49 le2f2.84.3.2 ir..4.6 1.31D.D 0  
55 • 000000 54 • 736548 .47900363 
.60.000000 59 • 704834 • 491_94333  
65 • 000000 64 • 675646 • 49900615 
70• 000000 .69 • 645964 •50576571  
75 • 000000 74 • 619256 • 50765866 
80,000000 79•5981,59 *50226375  
85 • 000000 84 • 579157 • 49510941 
90,000000 89_•_563984 .4800 L777  
95 • 000000 94 • 556008 .46736000 
100•00.00.0 99-• 556.035 44419200_0 

T=.2354_0_ 
PRESSURE PRESSURE PER-CENT 

....( L.I TERATURE ) ( CALCULATED ) nFvLATI  aN 
( ATM • ) (ATM.) 

1.0000.000 
2 • 0000000 
3.4000.000.0 
4 • 0000000 
5 • 0000000 
6 • 0000000 

.......99998462......._.___..._.._1 
1 • 9996697 

_2.999O12. 1 
3.9981827 
4 • 99.70.17.1. 
5 • 9956027 

4,54110000 P -.03 
1.6515000E-02 

• 1 P766F,6F -02 

4.5432500E-02 
8.000E-.0.2. .5.4-965 

7•3288333E-02 
7 • 00.00-0_00. 649939.194 8 • 6865-71-4E---0.2- 
8 .0000000 7.9919290 • 10088750 

12 9 • 0.000000 98975.63 -Ha- MRS _4 1,11R 
10 • 000000 9.9873836 • 12617000 

11 . 15.00.0000 14 • 97_1924 -•-1.8.717333 
20 • 000000 19 • 951717 • 24141500 

ic .._. 25 • 000000 .. _24.927856 • 2885.2600 
30• 000000 29.900845 • 33051666 

-34.a6.70469 -a-37-00R8, 7 
40.000000 39• 839269 • 40182750 

`?. ----- • 45 • 000000 -44 • 807606- .42754.222. 
50 • 000000 49 • 777030 • 44594000 

• 55•000000 54.742802. • 4676-327P 
60 • 000000 

------ 65 • oct0000 
59 • 711770 

--644 686468 -- 
•48038333 
• 482-35-6.9-2 

70.000000 69 • 655246 • 49250571 
75• 000000 .. 74 • 631940 . -4.4-9.074-666 
80 • 000000 79 • 611084 • 48614500 
85 • 000000 84 • 592025 • .47997058.•  
90,000000 89• 577640 • 46928888 

_954_000.0.00 _ -4-447-4-9789 



99.566875 .43313000 100.00000 

(ATM.) 
1.0000000 
2.0000000 
3.0000000 

( ATM" ) 
.99998115 
1 • 9996690. . 
2•9990841 

1.8900000E-03 
1.ossanao_F-02 
3.0530000E--02 

T=P40.0 
......... RESSURE. PESURE PP-.R-CENI  

(LITERATURE) (CALCULATED) DEVIATION 

4.0000000 3.9982183 4"454.25D0C..=.02L 
5.0000000 4.9970804 5.8392000E-02 
6.0000000 5.99571.13. ____2..14./8_aaaEz02.... 
7.0000000 6.9940834 8.4522857E-02 
8.0000000 .7.9921747 ____ 9.78.16250Er-02 
9.0000000 8.9900040 .11106666 

_ A0..000000 9"987.7.6.6.7._ 1_2224.0110...- 
15.000000 14.972834 *18110666 
20.000000 
25.000000 
30.000000 
35.000000 

19.953510 
24.930093 
29.904043 
34.875775 

"23245000 
.27962800 
031985666 
.35492857 

40,000000 39.A.54( 5.61 1_38a59750 
45.000000 44.814603 .41199333 
50.000000 49..784286........._..43142.800 
55.000000 54.753798 .44764000 
60.000000 59.724395 645934_166. 
65.000000 64.695291 .46878307 

___Jo...n00000 _6946I67392 .475/5.4_28 
75,000000 
80.000000 
85,000000 
90.000000 
95.000000 

74 • 647876 
• 79.627789 
84 • 609329 

. 89.592528 
94 • 590058 

.46949866 

.465263.75 • 

.45961294 

.45274666______. _ 

.43151789 
1.0.04_00000 .994-5.8_4397 .j 56J0  

T=245.0 
PRESSURE 

(LITERATURE) 
(ATM.) 

PRESSURE 
. LCALCULATED) 

(ATM.) 

PER-CENT 
DEVIAT-4-0a_ 

- 140000000 4.99_999135 8"70000.0DE=Oa 
1.9996982 1.5090000E-02 2.0000000 

3.0000000 2.9991382 2.8726666E-02 
4.0000000 3.9983105 4.2237500E-02 

l'.._ . 5.0000000 4.'9972299 _54,5402000E2-02 
6.0000000 5.9959074 6.8210000E-02 
7.0000000 69943168 8.118a571E-02 
8.0000000 7.9925095 9.3631250E-02 
9.0000000 8.9904491 _• Ja06.1211.1_ . 
10.000000 9.9881927 .11808000 

7 15.000000 14.973836 4-17442666 
20.000000 19.955062 .22469000 
_256000000- 24.932606 .269576(10 
30.000000 29.906750 .31083333 
35.000000 34.879170 *34522.857 
40.000000 39.850620 *37345000 

• 456.000000 440820563 _ _"398748aa 
50.000000 49.790336 .41932800 
55.000000 54.7602AL A.43.5216312  



100 .00000 
. .41900421 
.40169000 

_ 94.601946 
99 • 598312 

60.000000 
. _65..0000.0.0 

59.731657 
64._2065_44 

• 44723833 
45.1_47=6 

70 • 000000 69.682308 •45384571 
000-0-0-Ct- • 45905466 

80 • 000000 79. 641786 • 44776750 
.000001 _85 84 • 623693 • 442714.1.1 

90 .000000 89 • 612506 • 43054888 

T=250•0 
PRESSURE ... 

( L I TERATURE ) 
. ( ATM • ) . 

1 • 0000000 
2,...a0ano oz. 

PRESSURE _ 
( CALCULATED ) 

(ATM..) . 
1.0000193 

Q997 0? 

PER-CENT 
DEVIATION 

-1.9300000E-03 
c)c)jarlrl Or -(12 

3 • 0000000  2.9992386 2.538 0000E-02 
. 4.• 0.000000.. 3.9_9_84548 3.8630000E-02 
5.0000000 4.9974367 5,1266000E-02 

__.5..9961510 ....  _6..4150000E-02 
7 • 0000000 6.9946645 7.6221428E-02 
8....0000000 7.9928688 8..12114 02400E-02 
9 • 0000000 8.9909227 .10085888 
10• 000000 _9...9887547. 
15 • 000000 14 • 974929 .16714000 
20..0.00000 19..956789 .216.05501i 
25 • 000000 24 • 935395 •2584 2000 

PQ 9-1-02.79 .2974_1666 
35 • 000000 34 • 884382 • 33033714 

_._4O.00000 ._  39 • 855.879 .36(13.0290 
45 • 000000 44 • 827579 • 38315777 

55 • 000000 54 • 768409 • 42107454 
60 • 00_0_0_0-0 _59... 74.1017___ -33 ....4-31-638 
65 • 000000 64 • 716034 • 43687076 
70.000000... _ _ABA423697_1 
75 • 000000 74.672597 .43653733 

79•653368._____ .43329000 
85 • 000000 84.635431 .42890470 
-9 o....oacpaao .1147-64700 

000000 94 • 619801 •40020947 95 • 
- I-0.0 .00000 . . ...-----s-38114 0.0.0... 

T=255.0 
PRESSURE 

LLIMERAT_URE.1- 
PRESSURE 

( CAI CULA_TE1:11-__ 
PER-CENT 

nF v I A Taahl___ 
(ATMs) ( ATM* ) 

a -4-4,000 0000 .. - -.  - 1.0000642 • 4200-QQ0E-03.. . 
2.0 00 00 0 0 1.9998562 7 • 1900000E-03 

7 - 3.0.0.000 00 . - - -2.-999-3923 • 2 • 0.256666E -!-0-2- 
4.0000000 3.9986640 3.3400000E-02 

6 4-.9-977224- 4-.55520-0nE -02 
6 • 0000000 5.9965105 5.8158333E-02 

5 • . 7 •000.0000- -6.995074.1 74,03700-0-0E-02 
8 • 0000000 7.9934356 8.2055000E-02 
9 • 0000.000 - 8.9.9.1.5031 9-.441 0000E-,t0.2 
10 • 000000 9.9893556 • 10645000 

3.__...J5.000000 1.4...9761.14 000 ...1.5924 

2 



20.000000 19.958690 .20655000 
25.000000 . 24.937858._ _ _ _.24.856800 
30.000000 29.914339 .28553666 
35.000000 34.682:990 *3171=.42 
40.000000 39.861947 .14513250 
_45.000000 . 44.833673 *36961555 
50.000000 49.806514 .38697200 
55.000000 _54.778251 _..40.31.800.0_________ 
60.000000 59.752410 .41265000 

_6541_000.040_ _64.727.99K2 ..._4164/692 
70.000000 69.701394 .42658000 
75.000000 74.681865 .42418000 
80.000000 79.662772 .42153500 
85.000000 . 84.651762_ .40969176 
90.000000 89.643576 .39602666 

_95.00.0_000 ..-38455157 
100.00000 99.636139 .36387000 

T=P60•0 
PRESSURE. . PRESSURE _ PER-CENT 

(LITERATURE) (CALCULATED) DEVIATION 
(ATM.) (ATM.)  

1.0000000 1.0001250 •••1.2500000E-02 
2*0000000 1.9999814 9..3(Ra000.0ED4 
3.0000000 2.9995880 1.3733333E-02 
4.0000000 349989352._ 2,6662_001100E-02_ 
5.0000000 4.9980585 3.8830000E..-02 
is,„(acocpon_ 5..996949L .0c:)10n0E-02  
7.0000000 6.9955906 6.2991428E-02 
s.000m00 _7.99401.87 -7•4766250E!-02 
9.0000000 8.9922625 8.5972222E-02 
10.000000 9.990(1864 9.9140000E7.0Z 
15.000000 14.977391 .15072666 
2.0...000p0.a. 1946_960764 ..1.961.8.11011.  
25.000000 24.940613 .23754800 
20.000000 _29.917487 *27504333 
35.000000 34.893040 .30560000 
40.000000 39.867306 .331.73500 
45.000000 44.838943 .35790444 
50..nntapoo__ 49.4a$11864 _0_3762720n 
55.000000 54.786867 •38751454 
60.000000 59.762.368_ •3960523 
65.000000 64.738370 .40250769 
70.000000 69.715364 .._4.0662285  
75.000000 74.694651 .40713200 
BOAD0000.0_ 79.676aaa ,A046687a  
85.000000 84.665711 .39328117 
90.000000 89.655280 .3e/302222 _____ 
95.000000 94.655430 .36270526 
100.00000 ........... 99.650.469 .34954000 

T=2.65.0 
PRESSURE PRESSURE PER-CENT 

(LITERATURE) _ .(CALCULATED)_ DEVIATION 
(ATM.) (ATM.) 

1.0000000 _1.0001924 .-1.924_0000 
2.0000000 2.0001193 -5.9650000E-03 

z.999_79a7 _gaA/100oo0E.7s0 



-85- 
4.0000000 

6.0000000 
7 a 00011000 

3.9992357 
---4.9984667 

1 .9107500E....02 
• 116.66 f)(1 

5.9974182 
64,9(461619 

4.3030000E-02 
,6 41.FI -1714F-(:)2 

8 • 0000000 7.9946774 6.6532500E-02 
_ _8AL...9_929_662 7_614147777E-02. 

10.000000 9.9908505 9 • 1500000E-02 
_ .15...000000 ... .14.978756 el 416266.6._ 

20• 000000 19.962638 • 18681000 
25_.90.0000 . 24 • 943081 • 27267600 
30.000000 29.921085 .26305000 
35• 000000 34'896593 • 29544857 
40.000000 39 • 872025 • 31993750 
45 • 000000 . _ 44.'84_5344 343680_00 
50 • 000000 49.818671 • 36265800 
5561)0_0000 _ • 37383818 
60.000000 59 • 771 n62 038196333 

_____65 • 000000 .64 • 747.318 • 38874153_ 
70.000000 69 • 727646 • 38907714 

....75 • 00.0000 ... 74 • 705647_ . . .* 39.2_42_066 
80.000000 79 • 693712 • 38286000 
85 c000000 8.4 9_6175.1 Z.. 37939176 
90.000000 89.672271 • 36414333 
95.000000 -- 94 • 665Q65 • 35256315 
100.00000 99 • 671454 • 32855000 

T=270.0 
_PIRF5SttRE PR.E.S3 UR F ER-CF NT 
IL I TERATURE ) 

1 • 0000000 
_20 (10.9.0.0.Q0___ 
3 • 0000000 

_41,000_0000 

.... 

( CALCULATED ) 
( ATM. 1. 

1.0002570 
_.2 • 00.02.54...3____. 
3.0000067 

DEVIATION 

-2.5700000E-02 

*2333333E-04 
L19.9 000F-OP 

5 • 0000000 4 • 9988076 2 •3848000E.-02 
6.0000900 5..9978637 3056050.00E-02 
7.0000000 6 .9966970 4.7185714E-02 

_ _8 • .0000000 . 7.9952.925 -. .8.84.37.5.0Ef!02_ _5 
9 • 0000000 8 .9936955 7 .0050000E-02 

12 CIO n 9_6.991.237&_ 8.261onn0E-02 
15.000000 14• 980008 • 13328000 

11_ .. 20 • 000.0.00__ 19,964329 • I 78 a.5.500 
25 • 000000 24 • 945853 • 21658800 
3.Q e.00.0.0_0_0.____ .... 29 •._92.43.1_2-._ 25229333 -.----- 
35 • 000000 34 • 900813 • 28339142 

39.8261 
45 • 000000 44 • 851005 • 33110000 

a -50.000000 _49.826882 _4.346.23600 
55.000000 54 • 800901 •36199818 

_ . 60 •000000..___ . 59•  778599 ---.-36900166- - 
65.000000 64 • 754978 • 37695692 

• 38011428-- 
74.720107 • 37319066 75.000000 

- 8.0 •-000-00.0 • 794,-703320 •37085000 
85.000000 84 • 693943 • 36006705 

0 0.000 OD 0 ••• • • 89,686969 • 3478-1-222 
95.000000 94 • 680763 • 33603894 

3 -LQQ-a.a0-(1Q.0- qg •  .6.811.566 .31944000 

2 



T=275.0 
PRESSURE 

--___ (LITER A T UPE1 
( A TM • ) 

1 • 000.00.00_... 
2 • 0000000 
3..0.000000 

PRESSURE 
( CALCULATED.) 

PER-CENT 

DEMIAT I ON_ 
( ATM. ) 

.1.0003055 
2.0003581 

. 3..0001646 

_ -3 •_05_500.0.00 
-1.7905000E-02 

• 4866666E -.0.3 
4 • 0000000 3.9997465 6 • 3375000E •••03 

5 • 0000000 4.9990834 1.0F173320.0_0E-02 
6.0000000 5.9982181 2.9698333E-02 
7 • 0000000 6.9971563 ...4 •0624285E-_02. 
8 • 0000000 7.9958111 5.2361250E-02 
9 • 0000000 8 • 99437.53 6 • 2496666E702 
10.000000 9.9924782 7.5220000E-02 

5. 000_0_0_0_ _1. 14.981.352 • 1243200Q_ 
20 • 000000 19 • 966213 • 16893500 
250.00.0000........ 0948364 

30 • 000000 29 • 927194 • 24268666 
. 35 • 0.000.00.. 3.4 • 90.4574  ..27264571 
40.000000 39 • 881183 • 29704290 
45 • 000000 241_855988 • 32 oo 
50 • 000000 49 • 832000 • 33600000 

000000 _55.• 54 • 809206 • 34689818 
60.000000 59 • 785078 • 35820333 
65.0000,00 . 64 • 765227 • 3611892. 
70.000000 69 • 743317 • 36669000 
75_!, 000000 - 74 • 723_8E35 • _362_8.2_0...C10 
80.000000 79 • 711322 .36084750 
.85 .00000.0 84 • 701918 .3906_847Q 
90.000000 89 • 699605 .33377222 

.000000 ... 94 • 694.2.09 .. 
100.00000 99 • 696482 .30352000 

T=280 • 0 
PRE.SS.UR.E. 

( L TERATURE ) 
( ATM• ) 

1 • 0000000 
_2 • 0 

...._PRESSURE 
( CALCULATED ) 

( ATM. ) 
1.0003267 
2..000408.4 

DEVIAT ION 

-3.2670000E-02 
-2..._0420000F -02 

3 • 0000000 3.0002512 -8.3733333E-03 
4 • 00.0.00.00 ___3 ..999.8766 ao.085.0000E=03 
5 • 0000000 4 • 9992556 1.4888000E-02 

_ 5 • 9984569 2.57183=-02 
7.0000000 6.9974142 3.6940000E02 

.2 • 996_1_82_6_ 4.77 13590E-0? 
9 • 0000000 8.9947979 5.7801111E-02 
_10 • 000000 9 • 9931661 6.83400.00E-02 
15 • 000000 14 • 982398 .11734666 

_,20.000000..._. ...-.  19.967932 ..16034000 
25 • 000000 24 • 950092 .19963200 

_Z9.929272 .23409319 
35 • 000000 34 • 907928 .26306285 
4.0 •.00.0.0..00 ._..39 • 885681 _ _.2.8579750. 
494,000000 44 • 862131 .30637595 

_50.000000.. 49.838602 
55.000000 54 • 813954 .33826545 

2 7932_47 .34=900  



1 =2_85 •  
PRESSURE 

C Li TERTLiJE  
( A TM • ) 

PRESSURE PER-CENT 
( CALCULATED ) DEVIATION  

( ATM • ) 

3,,p_o_saajo_ 

_ • .0000Q(:).0____ c).0310) 
2 • 0000000 2 • 0 00 3869 
3•0000000 

2 

14 • 983472 
19 • 1:29984 

• 11018666 
• 15211800-0 

15 • 000000 
20-• 00 0000-- 

65 • 000000 64 • 770583 • 35294923 
70 • 000000 69 • 751442 • 35508285 
75 • 000000 74 • 739269 • 34764133 
80.000000 79 • 723468 • 34566500 

85 • 000000 84 • 714650 • 33570588 
90.000000  89 • 703245_ • 32972777 

95 • 000000 94 • 705627 • 30986631 
- 100 • 00000 _____99 • 701_3_40 • 29866000 

4 • 0000000 
•_ 00.0_00_00_ 

6 • 0000000 
7.0000000.. _. 
8.0000000 

9.0  (1(10_=_Qa__. 

3.9998609 
4.999270 . .... 

3 • 4775000E ..'03 
1 .4260000.E=.0.2 

5 • 998491 2 

_ _. 6 .• 9974929 . 
7.9963064 
R • 994907.4. 

- 
2.5146666E-02 

_ F1971F-••02 
4•6170000E02 
9_•_6984444F•-0? 

10 • 000000 9.9935485 6.4520000E-02 
15 • 000000 1.4 • 9€Q.1.6...a... t_I-1_225333 
20 • 000000 19 • 969160 • 15420000 
250_0D0000 24 • 95_1624 • 19350400 
30 • 000000 29. 932061 .22646333 
a5,._000000 341_910911 1254540Q(2. 
40.000000 39 • 888319 • 27920250 

___45.•_00.0000 4.441_86_59_11_ _ ..a9797555 
50.000000 49 • 842329 • 31534200 
55.000000. _ _5.4 • a20551 _ . 
60.000000 59. 798354 • 33607666 
65 O0fl 0  • 77860.9 .64 340601-53 .• 
70.000000 69 • 762615 • 33912142 
_75.000.0.00 74 • 7444.20 • 34077.333 . 
80 • 000000 79 • 734104 • 33237000 

... 84 • 725728_ 
90 • 000000 89 • 719399 • 31177888 

12 95.4-00.0.n 0 0 -94-* 71.5.174 .299i16R4- 
100.00000 99. 713085 .28692000 

T=290•0 
i 3 PRESSURE PRESSURE PFP••CFNT----- 

(LITERATURE) (CALCULATED) DEVIATION 
--(-A-T  

1 • 0000000 1 .0002542 ••2 .5420000E-02 
. 2 .00000.0.0...... • 0002820-- . . •••1 .4350000E ?-02. _ 
3 • 0000000 3. 0000966 ••3 •2200000E-.-03 

7 4 .000000-0-- - - _ • 9997063_. 7.1_3425000E- 
1 16000E-02  5 • 0000000 4 • 9990992 

-6-4410 cloo -5-.998303R •R2.71)000E-02 
7 • 0000000 

. .8..000.0000. . 
6 *9973312 

. -7.9961397 
3•8125714E-02 
4.•8253750E-.0.2_ 

9.0000000 8.9947890 5 .7900000E-02 
1040:2)0.00.00 -- - 9.99355.67 - ... 6.•444-0.000E-r02 

cl.0_6 
-1 .9345000E-02 
-7.72_00000E-03 



25 • 000000 24 • 952975 •18810000 
30,000000 29. 934095 • 21968333 
35• 000000 34 • 913546 •24701142 
40,00.0900 
45 • 000000 

39.891915 •27021250 
44 • 869184 •29070222 

50.000000 49• 847583 00483400_ 
55 • 000000 54 • 826382 • 31566909 
60 • 000000 ...... .  59• 805210 3.2465000 
65• 000000 64 • 785642 .32978153 
70.00000) _69.:168460 • 31077142 
75 • cc:moo 74 • 753238 • 32901600 
80.00000.0. ... 79.743324 .32084500 
85,000000 84 • 735281 • 31143411 
90 • 000000 .... .59 • 726891 • 30.345444 
95 • 000000 94 • 723040 • 29153684 

_9_9 .122958 .027705000 

....T.295.0 
PRESSURE 

.. (LITERATURE.) 
( ATM • ) 

2 • 0000000 

PRESSURE 
( CALCULATED ). 

( ATM, ) 

PER-CENT 
DFV.I.AT I ON 

-1-.6190nOn=-np 
2•0001166 -5.8300000E-03 

3.00.00000 2 .999866.5..._.  .4_•_45000.00E - 03 
4 • 0000000 3.9994202 1.4495000E-02 
5 • 0000000 .4.9987.671 2..4658000E.-02_ 
6.0000000 5.9979352 3.4413333E-02 
7.0000000 6.9969297 4.3861428E-02 
8.0000000 7.9957525 5.3093750E-02 
9,0000000 •8 • 9943896 6 c2_337777E_-02 
10.000000 9 • 9931287 6.8720000E-02 
15,0000.00 .. 14...983.164 •1122400_0____ 
20,000000 

-25.* ao_acton 
19• 969913 
24.•_953F,45 

*15043500 
..1F142000 

30,000000 
35 • 000000 
40.000000 
45 • 0000.00 
50 •000000 

2 __50 000000 

29• 935142 
34 • 915871 
39 • 895100 
44 • 873675 -- 

49 • 852242 
54 • 831514 

.21619333 

.24036857 
•26225000 
4.280.72222 
•29551600 
• 3063331_8 

60 •000000 59• 811254 .31457666 
65 • 00.0000 64 • 79522.4_ 43.14910(17 
70 • 000000 69 • 777408 •31798857 
75 • 000000 74 • 765569 • 3.127600 
80.000000 79 • 751292 •11088500 

0_0_0.0.0 a4A, 743.460 ._,-401F1I 1 7A 
904,00000o 89 • 739711 • 28921000 

• _ _ 95 ..000.0.0.0 94• 736908 0_2269 3894 _ 
100 .00000 99• 739473 .26053000 

T= 300 .0  
• PRESSURE PRESSURE PER-CENT 

(L I TERATURE ) ( CALCULATED ) DEVIATION 
.( ATM• ) ( ATM • ) 

1 • 0000000 1.0000513 -5•1300000E-03 
.2 .00.00000.. _1.9999084 • 4.5800.0_00E703_ 
3.0000000 2 • 9995766 1.4113333E-02 

 

9___ 2...a.4 5.25 0.E.7-_a_2 

   

2 

     



5 • 0000000 
.........._ .6..000000.0 

7.0000000 
_..._S..0.Q.~)Q0.D 0  

4.9983598 
•997484.0 

6.9964514 
7.995.an95 

3.2804000E-02 
_4L•1923.333Er02 
5.0694285E-02 
5.9881250F-0P 

9.0000000 8.9938541 6.8287777E-02 
____10•0000.00 . .....90992.3686 

15.000000 14.982640 .11573333 
20.000000 ..._ ....... ___19_.969510 .1924500D 

25 • 000000 24.954178 .18328800 

OD.Q.011_ -29.2215= ip 21 Qa.26L66_ 
35 .000000 34.917917 .23452285 

40 •.00.0_00.0. _39.897.919_ •2552.020 
• 27180222 45 • 000000 44.877689 

50 • 000.0.00.. _49..858385. • 28323000. 
55 • 000000 54.838475 • 293619181 

0&fl00O _6.0..• .111.9 4 Fi _59 .30_0856.6.6_ 
65 • 000000 64.803958 • 30160307 
70.000000 69.789344 __.3.0.0.9371.4._ 
75 • 000000 74.776694 • 29774133 

._....80 0000.00 79.763343 ...a9582125 
85 • 000000 84.756301 .28670470 
90 ._000_001). 82.751Q27 .2.766366(z 
95.000000 94.756525 •25628947 
100 .00000 - . 99.754143 P4586.0_00 

. T310•0 
PRESSURE 

(LITERAIMREJ 
PRESSURE 

(CAI C1,11 ATM ) 
PER-CENT 

DFV AT I ON 
(ATM.) 
1.0000000 
4.0000000 

(ATM.) 
.9928)3248 
3.9981711 

1,1760000e-02 
4.5722500E-02 

..7.0000000 6 •99.5a.5.10___.. 6..7(142557E-0e 
10.000000 9 • 9911826 8.8180000E-02 
49.000000 a9c896.766__ • 25130890Q_ 
70.000000 69 • 791943 • 29722428 
100..00000 99.25.0081._ • 24992 0051_ 

T=320.0 
PRESSURE 
.LIIRAIUPEI 

PRESSURE PER-CENT 
LCAI rtn z TFfl1_ Cir V I T.1.11N 

(ATM.) 
1 • 0000000 

( ATM ) 
• 99987690_ 1..231. 00.0_QE2-  02 

4 • 0000000 3.9980786 4.8035000E-02 

.70000000 _ 6.9949557 __7.206142_8E-0.2 
10.000000 9.9915596 8 •4410000E-02 

7... 40 • 00000_0. 3_9 • 9(13,683 .24Q:79250 
70 • 000000 69 • 813609 • 26627285 

..1 0.0..00000.. .. ___ 99• 786873. _ ____ .• 213130_0_0, .. 

. . .T=330..0 
PRESSURE 

CLI MELICAMIARJEL_ 
PRESSURE 

CIII_CULATE_D 1 
PF.R-CENT 

LA_T__LON __).EM 
( ATM. ) ( ATM. ) 

5 _.....1•0000000 . . 1829000_00E7702 
4.0000000 3.9983819 4.0452500E-02 
7.0000000. .... - 6...99535..04. 
10.000000 9.9919182 8.0820000E-02 

2 ClaCI 39 e 9116.649 ....2.2aa/m50 

7 



PRESSURE 
__ILIIERATURE) 

(ATM.) 

PRESSURE PER-CENT 
SCALCUIATEDI DEVIAT.1.0.1NL_ 

(ATM.) 

70.000000 69.815201 .26399857 
____,19319noo 

iza&n.$) 
PRESSURE 

_(LITERATURE)_ 
(ATM.) 

PRESSURE 
(CALCULAMDI 

(ATM.) 
..99996516 

PER-CENT 
_DEVIATION 

3.4900000E-03 
4.0000000 3.9990824 2.2940000E-02 

__6_,9971386 4.0877142E-02 
10.000000 9.9932668 6.7340000E-02 
40.000000 39.925662 .18584500 
70.000000 69.845726 .22039142 

99.829987 . _ .170.0201)0 

PRESSURE 
1LLTERATURE) 

PRESSURE 
(CALCULATED).  

PER _CENT 
DEVJATION 

(ATM.) 
___14,_0000000. 

4.0000000 
7?(IQ0000.0_ 

(ATM.) 
*99995903 . 
3.9993824 
.6..12975238 

1.5440000E-02 
..2.5374285E..-02 

10.000000 9.99361)1 6.3890000E-02 
39..928864 

70.000000 69.856348 • 20521714 
. 99.846339_ _ _RA53.6.7.0114_ 

• .Q 

. _ 
1.000000o .99995291 4.7100000E .-03 
44,w:w00s:al 1•29q2A19 1.•29529n0E -02 
7.0000000 6.9972094 3•9865716E.-02 

_10.000000 
40.000000 39.932248 .16938000 

..---70•000000- 69.41750-3.4- .178522-Z5- 
99.865875 100.00000 .13413000 

T=370.0 
---PRESSURE. ---

(LITERATURE) 
10 _..1ATM_el 

1.0000000 

• •-----1=-Q-ESSURE 
( CALCULATED ) 

• 99994672 

DEVIATION 

5.3300000E03 
9 3.99911316_ 2..046.0.0.0.0F^02 

7.0000000 6.9975945 3.4364285E02 
8----• .1.04,000000.-- 5...703000aE=.02 

40.000000 39.935842 .16039500 
7- .---.70.000000 -.1801-9571 

100.00000 99.878511 .12149noc 
6 

T=380.0 
PRESSURE. 
(LITERATURE) 

14,0000000 
A.Lanaclaa 

__PRESSURE 
(CALCULATED) 

(ATM.). . 
.99994052 
ato9.29.0R10 

• -PERCENT 
DEVIATION 

5.9500000E-03 
2.29750aaEz02   

. . 



7.0000000 
• 10.000000 
40.000000 
70.00_0000. 
100 .00000 

3.8835714E-02 
5 • 354000_052:L. Qa 

• 15085500 

69_e_55_7_7-9-9 •1.60a87.12.4 
99.894182 •1 098P C00 

6 • 9972815 
9..9946461 
39 • 939658 

-91- 

--..-...--..•.--•.--. --•• _•-. -• -• •_-• ••• 

6.9973632 

39.948030 

6q a. 9.050_42  

T=390.0 
. .P.RE S.SUR E. . 
( L I TER ATURE 

 ( ATM • ) 
1 • 0000000 
.4..0000000. 
7 • 0000000 

_104,000.000. 
40 • 000000 

4.0_0_0.000 
100 .00000 

T=400.0 

...PRESSURE.. ..... 
(L I TER ATURE ) 

I • 0000000 

7 • 0000000 
.10• 01000.00. .. 
40.000000 

_70.0000110  
100 .00000  

( CALCULATED ) 
_CATM • )  

• 99993440 

3.1!9.989813 
6.9976707 

9.9950006 
39. 943721 

-89_5862 
99 • 912833 

 

_PRLESSURE 
( CALCULATED ) 

)  
• 99992841 

 

99.924326 

.PER-CENT 
DEVIATION 

6.5600000E-03 

_2_,5467500E-.a2 
3.3275714E-02 
5.o0jJ0c0QEOa 
. 14069750 
• GIF17687  
8.7170000E-02 

- PER-CENT 
DEVIATION 

7 •1600000E-03 
2.. 7_935. CID OE -..0.2 
3.7668571E-02 

_ 4 •636_000CE.-0.2 
• 12992500 
.13565425  
7.5680000E-02 

_ ..0000.000.. _ _ _ . . 

T=410.0 
PRESSURE PRESSURE PE R -C F N 

( L I T ER ATURE ) ( CALCULATED ) DEVIATION 

CALM IAIMa.J 
1 • 0000000 • 99992235 7.7700000E-03 

4•0.0000.00.....______ .. 30.9..9i37854 3 •0365000E-02 
6 • 9970604 4.1994285E-02 

. . . y.9.9.523.55_ 4,26500.00E-02 
39 • 948606 *12848500 

_7(4000000_ -69:915-3L7 .12097521-- 
100.00000 99.938622 6.1380000E-02 

. 
T=420. 0 

. PRESSURE 
( L I TER ATURE ) 

P_RER SURE FN 
( CALCULATED ) 

( AT M_•-i- 
DEVIATION 

1.0000000 • 99991650 8 • 3500000E•-03 
4.0000000 3.9990893 2 •27675_0QE-02 
7.0000000 6 • 9974605 3.6278571E-02 

7 000000._ 90.9961159 3.8850000E-02  
40 *00 0000 39.957431 • 10642250 

6 69 • 92.6633 475.a85 ..jo 
100 .00000 99• 955600 4.4400000E-02 

T=430.0 
PRESSURE. 

( L I TER ATURE ) 
3 ( ATM.) 

PRES S U.RE. _PFR-..C•=7NT 
( CALCULATED ) DEVIATION 

( ATM • ) 

  

2 

      

       

7 • 0000000 

10;0000000 
40• 000000 



-92- 
1.0000000 .99991058 
4_0_0000000 -3.9939942 

6.9971665 
_9.9955076  
39.950535 
69.918086 
99.965167 

T=440.0 
 PRESSURa_ PRESSURE 
(LITERATURE) (CALCULATED) 

(ATM ATM. ) 
1.0000000 .99990480 
4.000ckao_a .2...9.997005  
7.0000000 6.9989765 
La..00aaaa 2...L995911i_ 
40.000000 
70.000000  
100.00000 

T=450•0 
2RESSURE 

(LITERATURE) (CALCULATED) 
..(ATM,) (ATM.) 
1.0000000 .99999904 
4.1aDQaalim .4.0110.009L___ 
7.0000000 6.9986935 
100000D.DAIL-- .2.9963262 
40.000000 39.961505 

_69.945998 
100.00000 99.991698 

8.9500000E03 
_2.5145000E-aa  
4.0478571E-02 
4.493.0000E-02  
.12366250 

:3.4840000E-02 

PER-CENT 
DEVIATION 

9•5200000E03 
7•4875000E.....03 
1.4621428E-02 
4.0890000F-0P 
.11028290 
9.7A11428F-02 
2.2790000E-02 

DEVIATION 

1•0000000E04 
-2.2/90000E04 

1.8664285E-02 
"=.6- 000E-n? 
9.6237500E-02 
7.7202857E-=.0.2. 
8.31 00000E-03 

7.0000000 
J.0_0..(1000.0  • 
40.000000 
7o.000aaa 
100.00000 

39.955887 
-69.9.1151B 
99. 977218 

ERESaURE PER --CFNT 

_PRESSURE PER. LENT 
DEVIATION 

T=460.0 
PRESSURE-

(LITERATURE) 
__. (ATMs)._ 

1.0000000 
_ _ 

7.0000000 
-1-000.0.00000 
40,000000 
70.6000000-
100,00000 

(CALCULATED) 
__SAIMAA. 

.99999353 
3.9.9991_95_ 
6.9991154 
9•99.6-7.5.08. 
39.967371 

-69.954368- -. 
99.998482 

8.1572500E-02 

1.5200000E-03 

6.5000000E-04 
-_____28_0.L29000E27D2 

1.2637142E-02 
1,2RrInnn0P-02 

0 

V 

7 

T=470.0 
-PRESSUFZE. 
(LITERATURE) 

.(ATM.)- 
1.0000000 

-4.04.00000. -- 
7,0000000 
40-.4a0440 
40.000000 
70.000000- 
100.00000 

2RESSURE-
(CALCULATED) 

.99998809 
- -3,9998312.- 

6.9988425 
909974-897- 
39.973492 

- 69.9637t8--- 
100.00747 

___-PeaTZEUM 
DEVIATION 

1.2000000E-03 
4.2200000-g=03--- 
1.6535714E-02 
2.8114440E-02  
6.6270000E-02 
9.-1-83-1428E-OP. 

-7,4700000E-03 

T=480.0 
• --PRESSURE 

 

PER..-_C EN 

 

  



( L I TERATURE ) ( CALCULATED ) DEVIATION 
( ATM. ) ( ATM. ) 

1.0000000 
4 • 0000000 

........... 7 •.0.000.000 
10.000000 

. 40 • 00.000.0. 
70.000000 
Lac:L.00000  

.93998271 1 •730S)Q_CIOE_-03 
3 • 9997451 6.3725000E-03 

.... 609.992759 _ _1.0.0344.2.85  -0 P 
9.9976381 2.3620000E-02 
39 .97586a_._ _ _ . 6 .0:1a2500F=.02_ 
69 • 973986 3.7162857E-02 

QQ-a-0162 -1-A620000E-1112  

PRESSURE PER-CENT 
T=490.0 

PRESSURE 
(LITERATURE) 

( ATM. ) 
( C ALCVL A TED ) 

ATM.) 
-D.E_V.I,A T. I ON.. 

:29922754 _2.2500000E-03 
4.0000000 3.9996607 8 *4825000E-03 
7..00000.0.0_ .... •.99.90.1.46. .6 1 • 407/142F-02 
10 • 000000 9.9981001 1 .9000000E-02 
40..000000 .... 4.380500.0E1-02 
70• 000000 69 • 985145 2.1221428E02 

--_--1. 00 • 000_0.0  100 .03183  -1.1830000E-02  

T=500 
PRESSURE 

( L I TER AT URE ) 
( ATM • ) 

 1.0000000 
4.0000000 
70000.0000 
10 • 000000 
40•000D0.0 . 
70 • 000000 
,1004,01/000  

             

PRESSURE 
( CALCULATEDI 

( ATM. ) 
.9999723,7  
3.9995778 
6.9987595_._  
9 • 9975734 

. _ 39.9.77332 
69. 976129 
.100.017011 

PER-CENT 
DEV.I AT I ON 

          

          

 

? • 77 US:).  00E-03 

         

1.0555000E-02 
____1•37.21.4.28E1-02 

2.4270000E-02 
-5•6670000E=Q2 
3.4101428E-02 

-3.701 C--f)2 

         

         

              

PRESSURE 
_IL I TERATUREI 

( ATM. ) 
000 Qaolo_ 

4.0000000 
7 ..00Q0000 
10.000000 

_40.000000 
70.000000 

__I QAPALUQOQ   

PRESSURE 
( CALCULATED) 

( ATM. ) 
•c? 9 9 6 7 4 7 
3.9994969 
_6..9985091_ 
9.9970583 
39.972422 .  
69.974965 
100.05411  

PER-CENT 
DE V LA ILLOR 

3.2600000E-03 
1.2577500E-02 
2.1298571E-Q2. 
P .9420000E-02 
6.8945000E-02 
3.5764285E-02 

-5...411_0000E-02  

PRESSURE 
7 . ITERATURE 

( A TM • ) 
6 

4.0000000 
... 7.000.0.000 . 

10• 000000 
- -40.000000. .....- . 

70 • 000000 
00.. ODD 00 

PRESSURE 
( CALLIJLA I ual 

(ATM.) 
6_9.999.625D  
3.9994180 
6..9982641._ . 
9.9975557 

- - 390979720 . 
69 • 981600 
J00.0630a_ 

......_ 
PER-CENT 

_..DEVIATION 

1.4550000E-02 
• 47985_71-E=-02 

204450000E-02 
..... 

2.6285714E-02 
-6 • 10:10000F-O2  



-94- 
T5_530_40 

PRESSURE 
CLITER  AT URF 
(ATM.) 

1 .co!ccaaa 
4.0000000 
7.o naponn 
10.000000 
40,Lagaaoo 
70.000000 

- .10p .00000 

PRESSURE 
( CAL C 

( ATM • ) 
_4199995774 

ULA T FID )  

3.9993404 
6.9987255 
9.9980634 

- 22A.983?42  
69. 996012 

_..._1Q0.02111  

4A2300SIDDE -03 
I .6490000E-02 
_1_48207142F=D2 
1 .9370000E-02 
4. 1895000E•-02 
5.6971428E-03 

-2.371 0000E-Q2 

PER-CENT 

_____XF540 • 0 _ _ 
PRESSURE 

--112-TERATURF) 
( ATM ) 
1000000.00_ 
4 • 0000000
7 _ 40000000 . 
10.000000 

On  
70.000000 
1.00.0_0000.. . _ 

_T=5504,0 
PRESSURE 

-.1L11EELAIII2E.1 
(ATM.) 

4.0000000 
- 7,..aoao00o 

10.000000 
lo.onaaao  
70.000000 

 4.00..00.00.0 

PRESSURE 
r JLAI 

( A T M ) 
• 999029.11_ 
3.9992646 

_6.9q91.2Q2  
9.9985812 
19,.Q40978 
70.004150 

Q.76 c 3 

PRESSURE 

( ATM • ) 
. .99994848 
3.9995900 
6.9989623 
9.9991106 

94921  
70.013017 
100 • 0799-9. 

PEP-CENT 
npv t AT TON  

n nonF -n  
1.8385000E-02 

1 R71 -(2  

1 *4190000E-02 
2.299,InnF-02 

-5 .9285714E-03 
7_7_Akel  030000E-02.  

PER-CENT 
nry TAT T ON 

1.6 0 OD 0.0 F fri 
1.0250000E-02 

8.9000000E-03 
1 •  2697500E-02  

- I *8595714E-02 
-7 *999000.0E'. 02. 

PRESSURE 
12 (-1.- I T ERATIJRZ-.)- 

( ATM. ) 
4.00000-0•00---- 
4 .0000000 

10_ - • - 7.0000000 -- 
10.000000 

9 -40•••000 aao-- _ 
70 .000000 

8 - .100 .0000a 

PRESSURE PER-CENT 
T I ON 

---- 5..62,0040 ACE--r-0.3 
I .2060000E-02 

- 4 0 2-2,857E - 
1 .3510000E-02 

-24,239 apoag,c2  
-1.2218571E-02 

--,..8.4,-550000nEL--.0 2 

( A T M ) 
•--- • ---*-99994-386 • • --

3.9995176 
- - 9947484 -. - 

9.9986499 
- - - - 

70 .008553 
- - 

7 - • T7-570.0 
PRESSURE 

T ER-A-TLGE4 
(ATM.) 

5  --- 0000000-- . 
4.0000000 

-7 ..000.0.000 
10.000000 
4a  . aaaaoa- 

PRESSURE 
...-(-CJM  CO A TF D ) 

( ATM • ) 
- -go-99993943_ 

3.9994465 
•6.9 9921-95--
9.9982015 
3c-09.473W  

PER-CENT 
flFkej AT I ON 

. 0600-00-0E _ 
I .3837500E-02 

- 444190000(1 
1 .7990000E-02 

-3-.4-5225-acE  -02  

6 - . 



Tz•z5.80...0  
PRESSURE 

- ..(..L I TER A-T URE ) • - 
( A TM • ) 

PRESSURE 
. _ ( CALCULATED) , DEN/ ATI  ON 

(ATM.) 

70 • 000000 70,004756 .-6•7942857E03 
. -100.80.000.0 _100.• 09254 -9 • 2540000F ..-02 

• -- • • • 1..0000000 1,0000352 -3•520000 -03 
4 • 0000000 4.0001773 -4.4325000E-03 

1 U • 000000 9.9987615 1.2390000E-02 
.40 1,000000 . 39..99191.4 2 a.02.15000E-02__ 
70 • 000000 70 • 015636 -2 .2337142E-02 

.. .1.0.0 ..00000 _ -100-A-1-010i -----rn•-1-0101000 . 

-- 

_ _ 591).•.-0_ 
PRESSURE 

••••• CL I TERATURE.).. -- 
( ATM • ) 

......000.0000.... 

PRESSURE 
( CALCUL A TED ) 

( ATM • ) 
.00.0.03.09.  .. .1 

PER-CENT 
E -0 -V-I-A . 

-3.•_(190.0_0n0r-a3 
4 • 0000000 4 • 0001100 -2.7500000E-03 

• 0_0_0_(10.Q0_ __......_7_ 01956 ...•P.8089714E..-03 
10• 000000 9.9983308 1.6700000E-02 
40000000 _ 9.9886.19.  . 20.8.4.52_5 (10E 
70.000000 70 • 013119 .8741428E-02 

_ 00..0.0000 _ _100 • 11089 (20_0 

= 
PRESSURE 

( L I TERATURE.) 
(ATM.) 

4.0000000 
Zia:2000000 
10.000000 

_..._.. _40.0.000.000 
70 • 000000 

. .1_0.0 .00000 

... 
PRESSURE 

I T-ERATURE ) 
( ATM • ) 

PRESSURE 
( C A LCUL/11.ED) . 

( AT M • ) 

PER-CENT 
-DEV I AT ION 

1 .• 0_0002.68_ .. .-24.6800000E-03. 
4.0004431 -1.1077500E-02 
h. 9999.9aL. 9.R5.714p8F•..0"i 
9.9989112 1.0890000E-02 

-L02 .1.626.0.000E 
70.018202 -2.6002857E-02 
1.00 • 1.1_205 1_1205.000 _ 

PRESSURE PERCENT 
crai cin TFD--) -DEW AT LON_ 

( ATM. ) 

- 

99_. 553064 0445,94000 
150 .00000 149.85155 9.8966666E-02 

_2_011_11156_ -.5578000 
300.00000 306.20744 -2.0691466 

93416 .413.• -_3•483540Q 
500.00000 524 .05960 -4.8119200 

7 6.00,000_00 _ _ 635 .33924 -..5.0889(3733 
800 .00000 863• 07778 -7.8847225 

____1900410000 • 58_13_ -1-01:19 
1100.0000 1201 .2303 • -9 •2027545 

5 200..0000_ . . . 1310• 0463. . _ ---9 • 1.7.05250 

. 
PRESSURE PRESSURE PER-CENT 

3 T_ER.AT URE ) ( CALCULATED ) DFV AT_LQ_N 

2 

_ 



-96- 
( A TM • ) ( ATM. ) 

____100.•00000 99._57_081.9 •42919.000  
150.00000 149 • 79746 • 13502666 
P Q000..000  2.0Q *.94.653.----- .47-42651M  
300.00000 305.51075 -1.8369166 

.400.•000.0.0___ .413.16718. -3.2912990 
500 .00000 523.28741 -4.6574820 

...._.... _60.0_600000 . 635 • 0.1..0.72 3_5.1200 
800.00000 862.91174 -7.8639675 

_100_0 La_.)00__ 1092 .3085 -9.2308500  
1100• 0000 1206• 6490 -9.6953636 

13.20 • 285 _710 023791  

.T.F-248.616 
PRESSURE 

1L-1.T_ER.A_T( )PF 
PRESSURE 

LCALC,01 TFr)) 
PER-CENT 

r)PVTAT j ON 
( ATM• ) ( ATM .) 

100.000..00___._.99..524355 • 40969 00 0 
150.00000 149 • 92986 4.6760000E-02 

300.00000 
200 .83851 
305 • 02067 

_7-A.419255_0Q 
-1.6735566 

412.52199 -3 •1444975 
500.00000 522 .64055 -4.5281100 
600.0000Q 634 •5b.94.5 -5.7599083 
800 .00000 863.23917 -7.9048962 

L095.. 5060. =9..5506000 
1100.0000 1212 • 61 34 -10.237581 

1 2_00•0D0.0. -1 0.0-76,9P8-3  

PRESSURE PRESSURE 
- ( L 1.T ER AMURE-)----- .LCALCULAIFO  

( ATM • ) (ATM.) 
100,...00000 9.9..688599 
150.00000 149.92771 
200 .00000.. 
300 .0 0 0 00 304.62233 
A00.00000 4114,95404 
500.00000 521.87211 

12 6.00  aaaa 633....9SR  1 2  

800 .00000 863,29402 
11 1000.0000. .1097.8932 

1100.0000 1216.91 33 
120.0 .0.0.00. ---------1336...L2a1 

PER-CENT 
DE V IA-T-I 

• -4 1141000 
4.8193333E02 

. 3842 Q00_0 
-1 .5407766 

-4.3744220 
-9 • 6F‘4-72.0.0- 
-7 .9117525 
-*9•78932.00 
-10.628481 
- t •344.00.8 

PRESSURE 
(LITERATURE) •• 

( ATM• ) 

PRESSURE 
( CALCULATED.) 

(ATM.) 

PER-CENT 
DE V I A.T- I 0N- 

   

   

7 . --1.0.0.0.00.0.0.............99.72611.4 . _ _ 
150.00000 149.94282 3.8120000E-02 

6 - .2.011.000.0.0. 2  ° °  76.0.78,.. -,•38039000  
300 .00000 304.26845 -1.4228166 

s • 400 •00.00.0 411.37430 .8435790 
500 .00000 520 .96857 -4.1937140 
600 .00000 --633...20624• 
800.00000 863 .07492 -7.8843650 
Lona. DODO- .--1-099_. 4115 -9941 1  JOIL 

2 



1200.0000 _ 1341 .1001 

PER-CENT 
.A N 

=3.232,.16 
PRESSURE PRESSURE 

....(LITERATURE). IC_A.LCUL A T. Ea) 
( ATM. ) 

. 99...80431.1_ 
149.98661 
20(1:6.6919 

to 199.69.00SL 
8.9266666E-03 

-. 334595_00 

-11.083600 
1344.3090______12.025750 

600.00000 632.1. 7410 -5.3623500 
800.00000 862.38348 -7.7979350 
100DA.00_00 11_00.1768 -10_2,017680  
1100.0000 1221.9196 

. 1200.0000 

(ATM.) 
10_0400000 . 
150.00000 

 200  .00000  
300 .00000 
49.0•0OQ00 _ 
500 .00000 

304.16686 -1.3889533 
. .4.1.0 • 75275  

520.02847 -4.0056940 

f. 16 
PRESSURE 

LI T FBAT L./PEI 
PRESSURE 

rill ATM") I rIE
PE

v
R-C 
i A T 

 E
T 

 ON NT 

( ATM • ) 
100..00000 ....  

( ATM. ) 
99.873510 . _ . 12649000 

150 .00000 150 .02495 -1.6633333E-02 
200.00000. Z0.0.62542 ..T..3127La0.D 
300.00000 303 .62371 -1.2079033 
400 .00000 409.57099 -2.3927475 
500.00000 518 .35804 -3.6716080 

_600.000.00 _ . 
800.00000 860 .17096 -7.5213700 

... 10_00.0.000 .... 
1100.0000 

..... .1099 3133 .... 
1222..4736 

_ 
-11.133963 
-12.212213 

T=.473•16. 
PRESSURE 

(LITERATURE)._ 
(ATM.) 

PRESSURE 
. ( CALCULATED ) . 

(ATM.) 

PER-CENT 
DE_VIAIIQN 

2-- __--1g0_.0000.0 99.1L9A19.2-. 1 44810000E-02 
150.15572 -.10381333 150.00000 

_200..00000 200.54545 -.27272500 

9 

300.00000 
____400.caono 

500.00000 
h(la.anaan 

302.71809 
.407..73868 . 
515.12991 
625.59657 

-4,90603000 
-14,934670.0. 
-3.0259820 

800.00000 854 .00513 -6.7506412 
1000.0000_ 1093.0057 -9.3005700 
1100.0000 1216.2616 -10.569236 

1341.3568 -11.779733 

___TF4_571 • I F, 
PRESSURE PRESSURE PER-CENT 

(LITERATURE.). ICALCULATED)._____DEVIATION 
(ATM.) (ATM.) 

. _100.03016 _ 
150.00000 150.20194 -.13462666 
200_,00000 20(1A...53996 -126998000  

1100.0000 1220.1675 -10.924318 
-11.75834J 



-98- 
300.00000 302.31134 -.77044666 

406.20525 -L51 4315 
500.00000 

- 
512.77080 -2.5541600 

00000. __&0_D. 621 .76521 .6275466 
800.00000 847.82069 -5.9775862 
1000.0000 • oa.4 -43• 43 5 3.0 0 .3 
1100.0000 1206.4060 -9.6732727 

_1 200*(1000. .. 1331.1.301.. 2?...10.927.5-0B 

PRESSURE 
( LI. T. ER AT_UR. _ 

( A TM • ) 

PRESSURE 
_LC/IL-CUL T 1_ 

( ATM. ) 

PER-CENT 
_DEVI AIL= 

   

   

1-D0.00000 1.00 .06440 
150.21054 
2.00 .50765 

-6.44_000_0_0_1" 0.2 
150.00000 

_200.aaaap 
-.14036000 
-.2919,2500 

300.00000 301.99711 -•66570333 
400,00000. . 405._40.441 -1 35.1 
500.00000 510.48918 -2.0978360 
600.00000 618e -9690D -1  
800.00000 842.19665 -5.2745812 
1000.0000_ J07.5..996  
1100.0000 1196.3429 -8.7584454 
1200.0000  1319.1490  _7=2...9290813  

. . T.17_77_3.16_ 
PRESSURE PRESSURE PER-CENT 

ILIIFRAIURE-1 (CAICULAIEDA DEM-U.1.10N 
(ATM.) 

__1..0.0_8.00_000 . 
150600000 

- 200 .00000 . _ 

( ATM. ) 
. 100.08744 n78.744.0.0_00.Ez-02 

150.21757 -.14504666 

  

  

    

300.00000 301.66107 -.55369000 
-4-00.00004-- 404..63245 -1.1543.6.2  
500.00000 509.35784 -1.8715690 

____60.0...010.0.0.0. 615.98793 . _ -2.6646550 
800.00000 837.47007 -4.6837587 
1.000.0000 _ 1068.3443 -a.aagkicauo 
1100.0000 1187.0031 -7.9093727 

i2 1200.0000 1.302611776 -9.n14A000 

11 

10 

0 

8 

7 

6 

5 

4 

3 

2 



HYDROGEN 

ORIGINAL B-W-R 

EQUATION OF STATE 



-100- 
T=30. 

PRESSURE. - P.RESSIJRF ____PERCENT 
( L I TER AT URE ) 
(ATM 

(CALCULATED) DEVIATION 

1.0000000 .93993998 6.0060100 
_2.0000000_ . 1.7427693 12.861535 
3.0000000 2.3762866 20.790446 
4.0000000 2.7942422 .30.143945_ 
5.0000000 2.9257645 41.484710 

--&..Q000000.- _2.6528047 
7.0000000 1.7477886 75.031591 
8.0000000 -.33705981 
60.000000 -91.544644 252.57440 

_65.000000 -79:460132 222.24161 
70.000000 -67.805865 196.86551 

177a1712 
80.000000 -44.186890 155.23361 
_85.000000 -31.a91L90 116.9.3081 
90.000000 -12.204104 113.56011 
95.4,000.0.00. _6.1910417 91.481114 
100.00000 24.759646 75.240360 

T=35.0 
PRESSURE. 
(LITERATURE) 
(ATM.) _ 
1.0000000 
Z•0000(20 

(CALCULATED) 

.97034737 
10_5762315 

DEVIATION 

2.9652700 
6.1, 88425_1:1 

3.0000000 
_400000000 

2.7090519 
304581791. 
4.1108151 

_40.6505925_ 
5.0560248 

9.6982700 
13.5455_22._ 

5.0000000 

7.0000000 

17.783698 
?2.49004I 
27.771074 

--2-2-074.44a5 
9.0000000 5.3409181 40.656465 
10.000000 .4-363765-----48.63624- 
15.000000 -16.349268 208.99512 
60.000000-- -160343499- 127e-23916- 
65.000000 -2.4429368 103.75836 

12 -70.000000 -9-o4300891 86.528444 
75.000000 23.050932 69.265424 
sa.000cloa 37-0076030 53e-654962 
85.000000 52.921044 37.739948 
90•000000-- -68.821903 ---- -23053421-8 
95.000000 82.194590 13.479378 

9 -1-00-00.0000-- -86-0-535900 11.164100 

8 -- --- 
PRESSURE PRESSURE PER-CENT 

7 (LITERATURE -)-- (CALCULATED) 
(ATM.) (ATM.) 

6 ___1•00000Qa, _097979096 2.0209100 
2.0000000 1.9162876 4.1856200 

5___ .... 3.00000000. • 20805258a. 6,49.14Do0_ 
4.0000000 3.6417581 8,9560475 

- .5.0000000 44.41-99865 _ 
6.0000000 501334201 14.442998 

-7-04400000 -50-7-740048- 1-7-05-1A242  



(ATM.) (ATM.) 
.9918995_6_ 

2.0000000 1 •9667783 
.3..0000000 
4.0000000 3.8622120 

.p81005(:).00 
1.6610850 
2.,539_esm0 
3.4447000 

-101- 
8.0000000 
9.0000000 
10.000000 

6.3322755 
_6..7962480_ 

7.1524020 
6.5171115 

20.846556 
_240.4861.33 
28.475980 
56.55259a 

20.000000 -2.8545488 114.27274 
25.090000 ,?..1..3(2 1.2.00 _ 185.20504 
30.000000 -30.138539 200.46179 
00...000000 ...71093.478_973 101_4,55798 
65.000000 10.906433 83.220872 
70.000000 2141.993177 68_5581175 
75.000000 34.532794 53.956274 
80.000000. .______ .4.8.045.7950 394,427562 
85.000000 63.642382 25.126609 

_90..000000 _794,171849____ __12A.031278 
95.000000 93.693651 1.3751042 

100_031284 -.11284000 

PRESSURE PER-CENT 
. ( CAL C UL A V-/ A T 

( ATM • ) 
.08740992 1•259-0-10(1  
1.9482330 2.5883500 

- 4749775366-- 
5.4310325 

5O000°0..........-_4..6522642 - 644954716.0_ 
6.0000000 5.4868277 8.5528716 
7.0000000 6.2837747 10.2=90 
8.0000000 7.0402817 11.996478 
9.0000000 7.7531022 13.854420 
10.000000 8.4184866 15.815140 
ta,w0Poo_. 27.449433_ 
20.000000 11.379203 43.103985 

 9_6-12E18232- 61.2925n8  
30.000000 4.9461785 83.512740 
35..000000... 1.43029.6a. 99.913964 
40.000000 4,38662152 99.033447 
45.000000 3.9000782..._....91.333160 
55.000000 23.479201 57.310543 

12 - -___125&15t8.91.24_ 74c/12543 

700.000.00D___ 
65.000000 23.199035 64.309176 

31_10732252 _54..cel6.8211 
75.000000 40.884483 45.487356 

_ 80..000000_ _____52.430235.____ ___344,46220.6_ 
85.000000 640802770 23.761447 

00  ....2.8•188234 1.1.1241R4  
95.000000 92.683737 2.4381715 

8 1.0C1..00.00.0......... 09355 

. . 146.0. 
PRESSURE PRESSURE PER-CENT 

I. _ILITERATUREJ (C41..CULATE0.1._ DFVIATIQN 

T.442..0 
PRESSURE 
(LITERATURE) 
(ATM.) 

260000000 
3.00000000._____.2.68806739 
4.0000000 3.7827587 

4A7BI0540 4_,17$9200 



-102- 
6.0000000 5.6793879 

6-.9-96.3249 
5.3435416 

_6.-338221'. 
8.0000000 
9 ...00000-0-0_ 

7 • 4106886 
8..2415L12 

7.3663925 
Ft. 42761-1 

10.000000 9.0473142 9.5268600 
12.662694 _15.058204Q 

20.000000 15.469869 22.650655 
_ . _ 17...341596. . 30.633616 

30.000000 18.308540 38.971533 
0  0 0 oil 18.735225 4.6*A2S22135 

40.000000 19 • 257632 51.855920 
45 • 00000Q 20 • 464471 54.41523397 
50 • 000000 22 • 651835 54• 696330 

...5.5.000000 25._929420 92..899600 
60 • 000000 34• 521803 42.463661 
69 ._0000_00 35.0_024927 __4611-5496 
70.000000 41 • 102536 41.282091 
759_000000 41 • 923973 44 • 101369 
80 • 000000 56 • 401570 29• 498037 
85• 000000 65 • 536730 22 • 897964 
90.000000 76• 344011 15 • 173321 

a 9-5_6? 87 --8.8 6..1618011 
102 .71932 -2.7193200 100.00000 

T50 • 0 
_PRESSURE . 
( L I TER ATURE ) 

A TM...LI 

PRESSURE_ - - 
( CALCULATED ) 

( A Th1_, ) 

P.ER-CFNT 
DEVIATION 

1 • 0000000 
.2 • 0_000000 
3 • 0000000 
4• 000.0000. 

.99465208 
1...9.780.519 
2.9498641 
3.9097310 

• 53480000 
1.097405a 
1.6711966 
2•.256_7250____ 

5.0000000 4 • 8572320 2.8553600 
5.1,7°L8c)62 3 .4.F1A119FIFN 

7 • 0000000 6 • 7134930 4.0929571 
84,0_0QC/000 .. 7.6217562-- _ . 
9.0000000 8.5157934 5.3800733 

.1.0.000000 . -.94,3956995 
15 • 000000 13• 565728 9.5618133 

12 20 ,00,0_aaCt 17..:121596 "RR 2220 
25 • 000000 20 • 649772 17 • 400912 

11_ 30.000000 . 23 • 56a9.67 _ . 21..43_6_776 
35 • 000000 26 • 167649 25.235288 

10 .  40.000000 28 • 604a14 _28..487965 
45 • 000000 31 • 070594 30• 954235 

-50 • 000.0-00- 3.8a72 -1 -424,3R4154 
55 • 000000 36• 993444 32• 739192 
6-0-•000000 • -- 4C • 724790 - ..2-.••1-25350 
65 • 000000 45• 162303 30.519533 

7 • • 70.000000 50 • 220769 •2-84-2-56044- 
75 4. 000000 54 • 904960 26• 793386 

C. 6.1....592.86-1. 23-.-O-8923 
68.632668 19.255684 85• 000000 

-90 • 00 0000 86 • 891732 . 3.453631-1 
95 • 000000 86 • 891732 8 • 5350189 
100 .00000 99 • 023502 .97650000- 

-1- 

2 



PRESSURE 
(LITERATURE) 
(ATM.) 

PRESSURE 
(CALCULATED)..__ 

(ATM.) 
.99672931 

PEP *CENT 
IDF.V I AT.LON 

.32707000 
2.0000000 1.9865398 .67301000 
3.0000000 2.9693436 1.0218800 
4.0000000 3.9450611 1.3734725 
5.0000000 4.9134938.  1.7101240 
6.0000000 5.8745084 2.0915266 
_T.0000000 6.8281_035 2.4996642 
8.0000000 7.7746284 2.8171450 
_9.0000000 8.7146.332 _3..1707422 
10.000000 9.6488697 3.5113100 
15.00000a. 14.931141 _645906000 
20.000000 18.385790 8,0710900 

22.5229A5 -9_4.2082200 
30.000000 26,706657 10.977810 
35.000000 30..332593. _13.335448 
40.000000 33.978923 15.052692 
45.000000 37.667392_ 1640294684 
50.000000 41.355327 17.289346 

_55_40000_0o 45.38440a tm.49a178 
60,000000 46.072970 23.211716 
65.000000_ . 
704000000 58.411428 16.555102 
75•00000.0 _ _ 62.399508 _ -16..800696 
80.000000 67.755440 19.105700 
B9.000000 33.0311445.8 13.669143 
90.000000 79.702456 11.441715 
95.000000 87.046305. .8.37231.05 
100.00000 96.174727 3.8252800 

T=6000 
PRESSURE 
(LITERATURE) 
(ATM.) 

_PRESSURE REQ.-CENT 
(CALCULATED) 

(ATM.) 
DEVIATION 

1.0000000 .99795624 .20438000 
2,0000000 _1.9914900 ..4255.000a 
3.0000000 2.9805551 .64816311 
4.0000000._ 3,99651298 .8/175900 
5.0000000 4.9452191 1.0956180 
6,0000000 5.9207565_ 1.320_7250 
7.0000000 6.8915834 1.5488085 
8.0000000 7.8579844 1.7751950 
9.0000000 8.8196087 2.0043477 
LO ...0000  9.• 7161_9.50 ?...Q5S10 
15.000000 14 • 493225 3.3785000 
20 • 000000. 19.096450 4.51725.00 
25.000000 23.593592 5.6256320 
30.000000_ 27.995447 .6.._6818433 
35.000000 32.325132 7.6424800 

6 .40,000000_ 36.595781_ 11.5105425_ 
45.000000 40.841254 9.2416577 

5 50.000000 45.09231.. . _9.81.35380 
55.000000 49.357901 10.258361 
60.000000 53,696566 _L0..505723. 
65.000000 58.101986 10.612329 

....____70.00ao00 ___ 6.2•124_8498._ 1n.902L4  



-104- 
75.000000 67 • 353175 10.195766 

----72•268624 9.4.664-2-2.00 
77 • 410540 8.9287764 85.000000 

40.00_0000 740q44417.7 
. 95.000000 88• 486424 6.8563957 

. 94 • 491113. • 5..90£38900  

PRESSURE PRESSURE PER-CENT 
i.L_LT FR AT URE ) (CALCULATED .1.- VIATIDN 

( ATM • ) ( ATM. ) 
•.9987_I 76.1 _ _ 
1 • 9945472 
2.98.74724 

_412824_0_00 
2.0000000 .27264000 

..41758666 
4.0000000 

n (10 -5-4011MO0 
3.9775576 
4, 4647ROP 

.56106000 
.7(14141500 

6.0000000 5.9491565 .84739166 
_7,00_00000_ 6.9308879 • 987 alma_ 
8.0000000 7.9099339 1.1258262 
9.0000000. _ 8..8863520 ..L 
10.000000 9.8605770 1 .3942300 

J417962_19 1 89585400 
20.000000 19. 610801 1.9459950 

0000D _2.5A0 24 30a731 20850760 
30.000000 28.515436 4.9485466 
3540_0.0000_ 381772_ 4.66a350S5 
40 • 000000 38 000668 4.9983300 

42.91012a _J5.52,0488 
50.000000 47.060589 5.8788220 

__55.._0.(10000 _ .51 .42.323_8_ 6 ..5 0 :3 20 36 
60.000000 60. 018035 -3.0058333E-02 
65.000000 . .6.3034923 
70.000000 65 o 155670 6.9204714 

(10110MX la. 409183 6.1208226 
80 .000000 75.179382 6.0257725 

oo oaclo_ _ __Jaa.Laa772 _5_066(126/32 
90 .000000 85.248094 5 .2798955 
95.000000 - - - - 9O..-46257. - • -5.-0-039400. 
100 .00000 94 • 646924 5.3530800 

10. 

9_ 

T=70.0 
__PRESSURE -. 

(LITERATURE) 
_ . (ATM..) 

1 • 0000000 
...p.nnaaaaa 

RR ESS-LIR E - • - 
( CALCULATED ) 

_LATM. ) - 
.99918726 
1,QQ64A00 

P ER= CE N -T • 
DEVIATION 

8.1280000E-02 
17700000 

3 • 0000000 2 • 9918000 .27333333 
• -4..0000000 • •-.-. . 3 .9852-91.7- ---- .-36770750------ 

5 • 0000000 4 • 9768762 • 46247600 
7

• 
 -------6.000.0000 • •-• • •• - .556446-66-- 

7 • 0000000 6.9544835 •69023971 
6 -8-00-00-00-0-0 94059.91. 243.00 975 • 

9.0000000 84'9247876 .83569333 
5 _ 10..000000 9 • 907.078.7.....__ 

15 • 000000 144) 793905 1.3739666 
20.000000 19. 639898 1.800_5400_ 
25 • 000000 24e 449089 2.2036440 
3_0 •_0_0_00110 29.229550  2 • 568 1F,F,F, 

• ____________ 



• .---._ • - 
35.000000 33.985534 2.8984742 

_40.000000_ _38.725251 _3.1868125  
45.000000 43.455100 3.4331111 

48.1/4177B 1.6364440  
59.000000 52.896251 73.8249981 
..oc.ocooQo 5705201.6e_ . 
65.000000 62.373928 4.0401107 

_70.0000.00 67. 1.4329_1_____ 4..081_0_04.2____ 
75.000000 71.958111 4.0558520 
_00.00000Q 76.830144 .--a.#9232_.(10 
85.000000 81.767127 3.8033800 
90.000000_ 86.750802 ..._d_.100 )_0______. 
95.000000 91.828926 3.3379726 
1.00.00000___ ..... 97.016929 ..__ _2,49830800 

1.4,00000.00 _ . 
2.0000000 1.9977086 

2_6.29.46702 
4.0000000 3.9903445 
5.aaomoa 
6.0000000 5.9781181 
7..0000.000 6.9700598_ ._... 
8.0000000 7.9610261 

Q0.0.0 _2.110.0 -8_4950/777 
10.000000 9.9394386 
154000000. 14.868658 
20.000000 19.782866 
25.000000_ . _ 24,(285168.___ 

-1S)5- 

 _1=79 •  

PRESSURE PRESSURE PEP-CENT 
(LITERATURE.).. - .(CALCULATEDJ.--DEVIATION 
(ATM.) . (ATM.) 

4.496.200.00E-..02 
.11457000 
.1776,4111  
.24138750 
.1037620n 
.36469833 

_442771714 
.48717375 
.54691444 
.60562000 
.87561333 
1.0856700 

30.000000 29.548551 1.5048300 
34.3.5169 ica480885 

80.000000 77.892957 
m_ 85.0.00.000 

90.000000 87.750455 
92.9.1Aa91 

100.00000 98.552252 

T=8000 
7--- -PRESSURE. . _PRESSURE 

40.000000 39.143534 2.1411650 
45.000000_ _44.024729 2..1..6726.88 
50.000000 48.854809 2.2903820 
55..000000. 531r873566. . 2•048.0615_ 
60.000000 57.809418 3.6509700 

--...._65.a.00.0DOO 61a48.1.042 _2.11ARA9  
70.000000 68.467909 2.1887014 

_ 72•9293.8.2_ .2.760824.a 
2.6338037 

2.4994944 
2_0195377e 

_ ___PER=LENT 
(LITERATURE) (CALCULATED) DEVIATION 

1.4477500 

1.0000000 .99970733 2.9270000E-02 
.2.0000000 _ 7.366000.0E'-02_ 
3.0000000 2.9964733 .11755666 
4.0000000___ ... 
5.0000000 4.9898171 .20365800 
6.0000000 5.9852529 .24578500  

:7 



89 • 171012 
.9.34-981981 
98 • 428762 

• 92.109777 
1 .07151;)89 
1.571 2400 

7.0000000 
_84.0000000 

6.9799578 
.9 738119 _7 

• 28631714 
• ̂ 327112 

9.0000000 
.L.0.4110.D_Q110 

8.9669712 
-9.&959290 

• 36698666 
.4.07(1000 

15.000000 14 • 910248 •59834666 
2 0. 00001111_ 19.• 845496 77_2 20_0_0 .a 
25 • 000000 24 • 769145 • 92342000 
30, co cao__ 29_41_68_1_82.a • 0605933 .1 
35.000000 34 • 583600 1•189 7142 
40. Quo oo. 39 • 480502 1.2987450 
45 .000000 44 • 374405 1 .3902111 
_50.000000 49 • 263124 1.4737520 
55.000000 54 • 151425 1.5428636 
6_0 000000_ 59 • 041196 1.5980066 
65 000000 63 • 935794 1.6372400 

Q.SLO 0 Qa0.... 68 • 1131627 1.6691042 
75 • 000000 73 746379 1.6714946 

_8_0 e_O 00_00_0 . _7.8 • 664799 1.6690012 
85 • 000000 83.612003 1.6329376 
90.00PAU. ae e 5 5 5_ 5 .(4 .0 . 1.571.0222 
95.000000 93 • 549700 1.5266315 
1Q0.4J211000 9B.e_5$.9031 1,4109700 

T=• 85 • 0_  
PRESSURE 

(.L IT FR AT URE 
(ATM, ) 

oonn an -1_ 

PRESSURE 
CALCULA TED.1_ 

( ATM • ) 
n77 ____•_99985 

PER-CENT 
__DEV.IAT_ION 

1, .4910000E-02 
2 .0000000 1.9990913 4.5435000E-02 

ono 0.0  2.9977582 7 • 472.6AAFtF-.-07 
4.0000000 3.9958080 *10480000 
54_0000000 _ ____ 4 •_9_93.3629 327420 a_. ___ _al 
6 • 0000000 5.9902808 .16198666 
7 • 000.01200 6.9116_6657 J 9O49flfl0 
8 • 0000000 7 • 9826129 • 21733875 
9 • 0000000 _ 8 •_9.7.80_947 _A24.339222 
10.000000 

20.000000 

9.9731661 
.14 • 942359. 
19. 902727 

• 26834000 
• 38427.3.33._____ 
.48636500 

12 .25.000flfl0  24..1357.121 
30.000000 29 • 805527 .64824333 

1 1 • 000000 _35 . 4727911_9,2_ 
40.000000 39 • 672899 •81775250 
45 .•..0.00000 . 44. 60.4AQ.8__. ..4$2909333.__ 
50 .000000 49. 530457 • 93908600 

• C1.0.00910_ 463249 9759 1090 
60 • 000000 59 • 462903 .89516166 
6540.00.000 ....-
70 • 000000 
.75 • 000000 --. 
80•000000 
8,-54-40-0-000 
90 • 000000 
95..000.000 
100 .00000 

T=90 • 0 
PPESSURE- 

. . 64..31_9316 • 0472.061- 
69 • 244835 1 • 0788071 
74.321.822 *9-0423743- 
79 • 225272 • 96841000 

 .93550117  

_P_RFSSURF PEP-CFNI 

7 

I. 



-107- 
(LITERATURE) 
(ATMs) 

(CALCULATED) 
(ATM.) 

DEVIATION 

1.0000000 .99994270 5.7300000E-03 
2.0.4EPOOOJa-- __ IA999.4610 2,6950000E-02 
3.0000000 2.9985768 4.7440000E-02 

__14.0.00(0o0 3.9973342 ___6_•66.45000E-_02 
5.0000000 4.9956773 8•6454000E--02 
6,0000000 5.99.36372. _610604666 
7.0000000 6.9912404 .12513714 
8.000000Q 7,2i 0 ..1_44.41:1790 
9.0000000 8.9854497 .16167000 

_9.9.820896_ 
15.000000 
20.000000. 

14.960764 
_19.933507._ 

.26157333 
_ .33246500.........- 

25.000000 24.901322 .39471200 
.29_1,864.517 4,45.161000 

35.000000 
_40.000000._ 

34.828398 
_394,789768_ 

.49029142 
652558000 

45.000000 
50000000 
55.000000 

44.750951 
_49,710811 
54.672492 

. .5144222 
.57837800_ 
.59546909 

59..1236635 _...60954166 
65.000000 64.596328 
70.000000 69.557580 .63202857 
75.000000 74.513493 .64867600 
80.000000 79.496795 

..66211805:::: 

.62900625 
85.000000 84,460703 .63446705 
90.000000 894,443345 
95.000000 94.430851 .99910421 

•.-- _100.00000 _99...429320_ __._52_06.8.000 

PRESSURE PRESSURE PER-CENT 
(I LIETtJRE1 _ISALCULATEDL DFVIATION 
(ATM.) (ATM.) 

_ 1..00.00000 
2.0000000 

. 3.0000_000_ ... 
4.0000000 

12 

1.0000102 
1.9997325 
209991985_ 
3.9983781 

• ___-,L.L02aanDDE-03 
1.3375000E-02 

4.0547500E-02 
5.1830000E-02 

6.0000000 5.9960070 6•6550000E-02 
7.0000000 6•_994_4.7.12 7•8982857F-02 
8.0000000 7.9925285 9•3393750E-02 
9..00000_00 • la_9_0.4.000 
10.000000 9.9877980 • 12202000 

_15.000000 14.9715125 .18954661a 
20.000000 19.956330 .21835000 
25.000000 24.938635 .24546000 
30.000000 29.917610 .27463333 
35,000000 __ 34.895187 . "299465_7A_ 
40.000000 39.874522 .31369500 

---------45.6.0001/00 -- 4.4.849.952 .11-144.00.0 
50.000000 49.824229 .35154200 

5 54.800071_ -03635.0727 
60.000000 59.777880 .37020000 

4 - 65.000000- - - 64-4,-7.577-91 .6,1726.2923-- 
706000000 69.735887 .37730428 
75*0.00000 7466924_24_ .4L000800  



-108- 
80.000000 79.694222 .38222250 

--___55.00_0000 84.0.675483 .37825529 
90.000000 89.673761 .36248777 
95, 0.(10000 94.6..a3.4.Q3 .11126000 
100 00000 99 • 739602 • 26040000 

T=100,0 
. __PRESSURE 

(L I TE.-RATURE ) 
--- ----LAM") 

PER-CENT 
( CALCULATED ) 

( ATM. ) 
DEVIATION 

1 • 0000000 
2 0 000000 

1.0000566 
1.9999197 

-5.6600000E-03 
4.0150000E03 

3.0000000 
4. •_.0.000000, _ 

2 • 9996073 
3 • 9990894 
4 • 9984820 
5,9976275 

1.3090000E-02 
2. 27650Q002 
3.0360000E-02 
3.9541666F-02 

5.0000000 
6 0000000 
7.0000000 6.9965636 4.9091428E-02 

.0000000 . 7.9951428 6•0715000E-112 
9.0000000 509929069 7 .881  

_10,000000 9" 990.54A3_ 9 45600SLO.E--_02. 
15 .000000 14.974330 • 17113333 
20.000000 19.965023 • 15658500 
25,000000 24 • 959735 • 16106000 

_ . . 30 • 000000 29• 945921 • L8026333 
35 • 000000 34 • 932977 .19149428 
40..000000 39 • 919423 .20144250 
45 • 000000 44 • 906848 • 20700444 
50".Q00000 A96 L1  e2.0.76_44 00 
55 • 000000 54 • 882890 • 21292727 
Kg 872508 _59.* • 2124861Ftigi . . 
65 • 000000 
7a.no orlon ... 

64 • 861188 
69• 856.008-- .. 

• 21355692 
-------•P097.0.289 

75 • 000000 •20522666 74 • 846080 
79..825189 21-? 

85 • 000000 84 • 815534 • 21701882 
-____9.0_•.D.00000 ......- 89 • 80'7995 . -. -.0213338E8- 

95 • 000000 94 • 820651 • 18878842 
___ 100 .00000 -994-803-517 • 

12 

9 

PRESSURE 
( L .T.FR A T URF .)-• - 

( A TM • ) 
-1.0000000-- - 

2.0000000 
3•n0n0000 

PRESSURE 
- -(-CALCULATED) 

(ATM.) 
1-0000966 
2.0000714 
2...-9.999169 

PER-.CENT 
V- ON• -PE • - - 

- 
-.3.5700000E-03 

2-.77 00000E-03  -03 
4.0000000 3.9996626 8.4350000E-03 

8. _........5.00000.00 .  4..L.-9993185 1-0-3630000-E-02 - 
6.0000000 5.9988551 1.9081666E-02 

7 6•9982478_ . _ _ 2 • 
8 • 0000000 7.9969413 3.8233750E-02 

6 8a-9950313- 5-,5 1 8555F-0.2. 
9.9923870 7.6130000E-02 1 0 • 0 0 0 0 0 

-150000000 -14.975994 
20 • 000000 19.978444 .10778000 

....25.0O000.0 .  -24•980093 . 800002 
30,000000 29.971858 9.3806666E-02 

.000-0 3-4-•-96.5666 _9„Rf1471/12E-02  

- 

. 



-109- 
40.000000 

_4541000000 .. 
50 • 000000 

39.959463 
954689 _. . _ 

49. 947395 

54_6.944203 

• 10134250 

• 10521000 
U.0144_9119 

60.000000 59 • 937259 • 10456833 

65 .000000.. . . 64.. 9249.1.0 .9115523.Q7 

70.000000 69 • 923890 • 10872857 

. 75. • 000000... .. _74 .9.03551 .. • 12859116_6 
• 11776250 80.000000 79 • 905790 
• 13196,111 

90.000000 89. 881443 .13173000 

950000000.____ 94.902333 • 10280736 

100.00000 99.899435 • 10057000 

T=110.0 

__PRESSURE 
(LITERATURE) 

(ATM•)- 
1.0000000 

_2.0000000_ 
3.0000000 

5.0000000 

 PRESS  uPF _PFR-CEN L___  
( CALCULATED ) DEVIAT ION 

ATM.) 
1.0001268 -1.2680000E-02 

--2•0001763 - 
3.0001445 -4.8166666F-01 
4.0000541 -I-4..3525000E-03 
4.9999328 1.3440000E-03 

. 

_ 6 • 000.0000 _ _ 
7 • 0000000 

...8 • 00.00000 . 
9 • 0000000 

OS)000_,_  

9_9916_23_ 3.9616666E-03 
7.1742857E-03 

. 1_•87812511E27...0.2. 
3.6775555E-02 

Q5Qm1QE-flZ 

6 • 9994978 
. 7.• 9984975 

8.9966902 
9992.9507 

15 • 000000 14 • 977834 • 14777333 
. . .19 • 986339 ._._. _...6.• 830500_0E -'02. 

25 • 000000 24 • 993082 2.7672000E-02 
30_6.00.0000.. 29_6_989982 .3...339.33.33E -02 
35 • 000000 34.991437 2.4465714E-02 

_39_..9A8126 2_,..(46A9nnnF-02 
45.000000 44 • 985193 3•2904444E-02 

__49, 979730 . . 460540000Ena2.___ 
55 • 000000 54 • 985018 2 .7240000E-02 

... _6.0.1).000.000. 5.9 e_981 _______3_&.27_83.3.3E -02 
65 • 000000 64 • 968864 4.7901538E-02 
2.(Le Q011000 285.7E=02 
75 • 000000 74 • 946937 7 •0750666E02 

_80..00000.0 . . . 8 *7.7375_0.0E7.02 
85.000000 84 • 937915 7.3041176F-02 

C 

7 

90• 0000.0.0 ...... 
95 • 000000 
loo..anaao 

•-9-37-28_S -. 
94 • 951571 
99 • 9.4-5422 

. 6 • 91 277.7.2E=.02 
5 • 0977894E-02 

OF -(12 _5-4.49F10110 

• T.=.1.15 • 0 . 
PRESSURE 

..( LITER A.TURE ) _ 
( A TM • ) 

PRESSURE 
. ( CALCULATED 

(ATM.) 

PEP-CENT 
OEVIATLQM___ 

-1.4800_000E-02 
2 • 0000000 2•0002468 -1 • 2340000E-02 

5 3.0000000 . ._3.• 0002960 .. . .79 .1366.6666.E770.3 
4.0000000 4.0003118 -7.7950000E-03 
5 • 0.000000. 4...0003386 . 
6 • 0000000 6.0003692 -6 • 1533333E-03 

2 Q.0 -3.1628971F-01 

2 



.-110- 
8.0000000 7.9995304  

_8.9980634  
5.8700000E-03 
2.191772/ED2  

 

  

10.000000 9.9956403 4.3600000E-02 
15....000.0.110 14.98169,.7 .12262000  
20.000000 19.993146 3.4270000E-02 

_________25.000000_____ _ -7.52acl0aaE=aa 
30.000000 30.002510 -8.3666666E-03 

_35.007411_ 1.1.74.28.5.E.-0 2 
40,000000 40.008659 -2.1647500E-02. 

._45..a..00A471 -1.49,1111F-02  
50.000000 50.008553 -1.7106000E-02 

 5_5..C10.0020Q 55.01.001.7 ,-1•8212727F-02 
60.000000 60.008890 -1.4816666E-02 
6a...0_00000 64.996897 .4./1384.6.15.=123 
70.000000 69.986336 1.9520000E-02 

74_1_973 4_5.6_ 3.0058666E-02  
80.000000 79.959771 5.0286250E-02 
85.000000  _841).96507.8 
90.000000 89.955470 4.9477777E-02 
g.5.o.o.apaa 94.964641 a.7212894F-02  
100.00000 99.980763 169240000E-02 

T=120.0 
PRESSURE_________ PRESSURE__ 

(LITERATURE) (CALCULATED) 
__PER-CENT 
DEVIATION 

 

 

1.0000000 
2.000DLIOD___  
3.0000000 

_4..0000000_ . 
5.0000000 

- 
7.0000000 

 .13,..01100 Dna 
9.0000000 

____ _10.000000_ 
15.000000 

. 
25.000000 

12 __3D_Ad09Da0.0_  
35.000000 

11_ 

45.000000 
_50400.000.171..._ 

59.000000 
-604-000_000  
65.000000 
70.000000 
75.000000 

7 -80 .000000- 
85.000000 

6 

95.000000 
- 100400000_ 

T=425.0 
PRESSURE 

L TERATIPREJ 

1.0001519 -1.5190000E-02 
2a00132135._  ...L.a..167S000E-02  
3.0003681 -1.2270000E-02 

____.nt.16.0750000E-0? 
5.0005278 -1.0556000E-02 
.6.0005907 
7.0006586 -9,4085714F-03 
6-000 2$23 -3.5287500E-03- 
8.9994093 • 6.5633333E-03 

. 9.9975040_ _____ _2..49.600010E-02  
14.988602 7.5986666E-02 

7.8950.000E-03  
25.004789 -1.9156000E-02 

-2.2880000E-02  
-3.6554285E-02 

-3.8624444E-02 

- 3.8578181E-02 
-3.646733'1E-02  

-2.8932307E-02 
• =,.2.3670-0000-2-- 

- 7.5026666E-03 

3.3870588E-03 
 •"&,-9-01.44-4-444E-04- 

95.013534 -1.4246315E-02 
100 .01594------.....-1•5940•000E-02 

. _ 
PRESSURE PER-CENT 

LCALCULAMEL14-  DE VI-ATI ON 

35.012794 
_40..01.5990 

45.017381 
-50.019019 

55.021218 
-604-021-878 
65.018806 

-70.016569- 
75.005627 

---80.003967 
84.997121 



(ATM.) (ATM.) 
_1.0000000. 1.000.1425 71.4250.0.00E702 

2,0000000 2,0002544 -1.2720000E-02 
3,0000000 3,0003540 -.1.18000Q2E=02 
4.0000000 4.0004278 -1.0695000E-02 

_____51,000000a 5.0004801_ 79.6020000E702_ 
6.0000000 6.0005469 -9.1150000E-03 

Z7.0000000 7•0006.1 58.___ 
8.0000000 8.0006648 -.43,3100000E-03 
q.nainnnouto_ -13.?177777F-01 
10.000000 9,9995332 4.6700000E-03 
15•00000.0. ___ 

-7,8590000E.-03 20•000000 20.001571 
_2.5.000000. .25_,002501 -1•0004000E02 
30.000000 30.003971 -1.3236666E-02 
35.00000Q 3_5•0(1.62114 --ii795428aE7.02 
40.000000 40,011402 -2.8505000E-02 
45.000000. -2.9428888E-.02 
50.000000 50.017482 -3.4964000E-02 

.55.000000. 55.025032_ .-4.5512727E-02._ 
60.000000 60,027324 -4.5540000E-02 
_isasnonaon 65.n3277 
70,000000 70.038854 -•9•5905714E-02 
75.00000.0 75.11_038493 ..-54,1324000E-02 
80.000000 80.041854 -5.2317500E-02 
85.000000 _55,040738 . __=4_.7.927.0.58E-02 . . 
90.000000 90.044787 -4.9763333E-02 
95.000000 _25.045a:76 -4.8,2_9052 02 
100.00000 100.03788 -3.7880000E-02 • 

T=130.0 
PRESSURE. .__________PRESSURE - 

(L(TFRATURE) (CALCULATED) 

1.0000000 1.0001531 
.2 _2..0000000_ 24.0.002841-______=1.4205000E-02 

PER-CENT 
DEVTATION 

-1.5310000E-02 

3.0000000 3,0004139 -1.3796666E-02 
.4.00.00000.0 4.0005259 =142147500E-..02_ 
5.0000000 5.0006409 -1.2818000E-02 
15.0QP0Q010._ _L.0007339 -1.2231666E-02 
7,0000000 7.0008900 -•182714285E-02 

.8..0000000 ..8.0011867 .-1.483375aEnD2 
9.0000000 9.0017222 -1.9135555E-02 
10.000000. . 1-0.001 1 09 
19.000000 15.003093 -2.0620000E-02 
„pa.alloonan pr.on9721_ -2_,E6_01115.0.0-0E-1,02 
25.000000 29,006024 -2.4096000E-02 
30.000000 304,009637  3•212333.3E!-02 
35.000000 35.011937 -3.4105714E-02 

_40..000000. _40.016731 
45.000000 45.022060 -4.9022222E-02 

.25a...aatm0_o 50_1110_32338_ =6.4676_000E-1112 
55.000000 55.037501 -6.8183636E-02 

.604000000 606043981_ !.7.330.1666E-02- 
65.000000 65.052310 -8.0476923E-02 

-70,000000 70.049625_ -7..14, 892857E-02- 
75.000000 75.059043 -7.8724000E-02 

-8.0.a5sama__ --=6,8760000E-02  

_ 

_ 



-112- 
85.000000 85.058260 

_____90.D000ao 40  ...115aD5.7 
95 .000000 95.052204 

------100.00000 I_40 .03485  

-6 .8541176E.-02 
 - 689 2222F-02  
*5.4951578E-02 
-3.4850000E-02 

T =12.5_4_0 
PRESSURE 

CL LTERATUREA 
( ATM. ) 

1.....on0onnn 
2.0000000 

----- 3-.0000000 
4.0000000 

.- 5.0000000 
6.0000000 
7 ,AID ciao C101_ 
8.0000000 
9.0000000 
10.000000 

__I 5_enuaaa___ 
20.000000 

CLQ.D_O_  

PRESSURE 
( CALCULATED L. 

( ATM. ) 
-4-.0001510  

2 •0003111 
.0004.6.9_L  

4.0006161 
5_a_CLO 07444_ 
6.0008432 
7.001_0967  
8.0015582 
.9.0023475 
10• 002219 
15.1_0_0.7058 
20• 008311 
25...00744,4 

PER-CENT 
.DEL L4T1.QI1 

-t.1...6100000F  -02 
- 1.9555000E-02 

1A6AAF-()2 

- 1.5402500E-02 
-1 .4FIFIR010E-n9 
-1.4053333E-02 
-1.9095714F-0?  
- 1.9477500E-02 
!7.2.6.0.8_3333E 
-2 .2190000E-02 
-4.7051111F -0?  
- 4.1555000E-02 
-2.9776000E-02  

30 • 000000 30.010753 -3.5843333E-02 
35 • 4000_011___ 35.016263 =4.46971_4_Er02 
40.000000 40.020798 -5.1995000E-02 

__.45000DS)00 A5Q2957 -6.5637727E-aa 
50.000000 50.036565 -7.3130000E-02 
55.0_00000 55_10437Q...1 -7,9456363E-02  
60.000000 
65.0000_00. _ 
70.000000 
75.000000 
80.000000 
_Jas..aaao as 
90.000000 
-954caocao 
100 .00000 

60• 047153 
_65A_45.69_(10._ 

70 • 063105 
754062425._ . 
80• 062642 

00 .060581 
 -9-5-e-05-7432. 

100 .03349 

-7.8588333E-02 
-8.753846LE-02 
•••9 .0150000E-02 

-7.8302500E-02 
-337 Pozir  

-6.7112P2PF-OP 
-6-..046000nE2-02- 
-3.3490000E-02 

T=140.0 

( L I TEPATURE ) 
JaaE.suczP  

( CALCULATED ) DEVIATION 
.(A.I.M • ) _ _ 

  

  

   

9 

1.0000000 
. 2 • 000.0.000 . 
3 • 0000000 

1 • 0001623 
_ 2.04031-91 

3.0004810 
--4-4,-0006 "41 -1-- 

. 
-1.6230000E-02 

_-.-1•59550.0.0E-!02 . 
-1.6033333E-02 
-57770O.-0.2.  

5.0000000 5• 0007772 -1.5544000E-02 
3 --- -----6 • o oo no - - -. 30-66-66E?-.02.. _.. 

7 • 0000000 7.0010914 -1.5591428E-02 
-8.• 4016351 ..n2.4-0438750E-02 

9.0000000 9• 0024496 -2.7217777E-02 
6 -4-0-a.a0 0 0 n 0 1n.002662 -2.AAP0nnnF-02 

15 • 000000 15 • 007862 -5 • 2413333E -02 
5 --- •• •-• 20•000000.. ..-----...--.20•00.84.7_0 . 

25 • 000000 25 • 007546 -3 •0184000E -02 
•••- - •• 30..000000 • • • •• ••- •• -.-30*-011761 •• -.,3•9203333E--.02 

35 • 000000 35 • 016119 .6054285E-02 
2 

00Q.0-0-  40.022220 .-5-4.-5554000E-0  2  



.-- 

45,000000 
.80.000000 
*55 • 000000 
604000000 

• 

45 • 026664 
........ _500_03.3206 

55 • 041142 
6_0•047192 

2000E7-02 
-7.4803636E-02 
-7.8653333E-02 

65.000000 65 .050949 -7.8383076E-02 
70.000000 o 70 • 055851 . . . -7 .978.7142E702_ .. 
75 • 000000 75 • 053837 -7• 1782666E-02 
80.000000 .. 8.0 • 057_42.3... _7:74=8250E-02 
85 • 000000 85 • 056906 -6.6948235E-02 

0_0_00._ 90D60880 -6..16_4_4444F-02 
95 • 000000 95.049414 -9:2014736E-02 
100 .0000r,_ . . _100...03762. _ -3•763000.0P-.02 

- ..„. 
PRESSURE 

_ _ 
( ATM • ) 

.1 • 0000000. 
2 • 0000000 

_.3 • 0000000 
4 • 0000000 

_5..000.0000 

PRESSURE 
ED_ ) _ 

PER-CENT 
DF V IAT_Lat 

( ATM• ) 
_1 0001584_ .. 
2.0003127 

. 3.0004771 
4 • 0006185 

.0-Q0_7660 

-105E4OWX.7.702- 
-1.5635000E-02 

_.7.1..59033:12Fma2 
-1.5462500E-02 
-1 2fl(1QQE-O2. 

6 • 0000000 6 • 0009291 -1.5485000E-02 
7.00.0.0000_ ... .7.00.10431. -.1 •4901428E-02- 
8 • o000000 8.0013881 -1.7151250E-02 

.9.0.00.0.00 . . .. 9.0.020.0.59 2_7.77E ••• 0 2 . 

10 • 000000 10 • 002241 • 2410000E ..-02 
15.• 000000 15 • 006000 -4 ,0000000E-02 
20 • 000000 20 • 006739 .--3•3695000E-02 
25 • 000000 25 • 006908  -2.7632QoaEma2 
30 .000000 30 • 010230 -3.4100000E-02 
35 • 012785 -3.....6928_571E-0z 
40 • 000000 40 • 016849 -4.2122500E-02 

---_45.4-0._Q naafi [4. 0,(122699 -9.0442222F-n2 
50.000000 50 • 028826 -9.7692000E-02 

. 59. • 0.000.00 55..032478 ._1-.54,,ROORa9E-02 
60 • 000000 60 • 034068 -..5.6780000E-02 
.65..00.0000 65 • 037783 
70.000000 70 • 040902 -5.8431428E-02 

_7.5.....04.6.a8a -6.251QexauE7aa 
80 • 000000 80 • 043590 ..5•4487500E-02 

• • .-• . . ..85 • 000000....... . 85 • 04.722.3 -5:9956470E7-02. 
90 • 000000 90 • 037921 -4.2134444E-02 

10 9.5.000.000 . ....... 95 • 032866- •-3.495289E-.02- 
100 .00000 100 • 03266 -3.2660000E-02 

7 

T=150.0 
PRESSURE_ 

(LITFRATURE) 
. PRESSURE . 

(CALCULATFD) 
FR•..CENT.__ 

OFVTATION 

1 • 0000000 1.0001503 -1.5030000E-02 
6 -- 2, P. S10110000 2.,0Q02958 -104790_000E-02 

3 • 0000000 3.0004493 .4976666E .-02 
. . 4..0000000 460005901_ . . 

5 • 0000000 5 • 0007311 -1.4622000E-02 
. 6_00000000 . 7-1.4086_666E-02 
7 • 0000000 7.0009526 -1 • 3608571E-02 
8 •00000Q0 _8A110..0975 -1_03718750E-02 

_ 

. 



-114- 
9.0000000 9.0012520 
10..000000_ ____10.0.01433  
15.000000 15.002242 
2.0-.D1110.000 

-1.391111102 
-1.al-in100E-02  
-1.4946666E-02 
..1.7710000E-02  

25.000000 25.004933 -1.9732000E-02 
30.000000 ao„LuegLa -2J.306000.0E1-9.2  
35.000000 35.009256 -2.6445714E-02 
40.000000 40"._Q.L1469._______._ -2_4)567250.0E7.02 
45.000000 45.012084 -2.6853333E-02 
50...0.0.0000_ 503016471 -3629.42000E-02  
55.000000 55.019725 -3.5863636E-02 
60.000000 
65.000000 
70.000000 
75,000000 

  

65.019910 -3.0630769E-02 
.70.021019 . __-3.an27142P-02  
75.024809 -3.3078666E-02 

ap.m..clooli - 80A02.4292 -1.0173790E-02  
85.000000 85.031763 -3.7368235E-02 
90,000_000_ 90a11a3/1Q  -.2.61333aaa=az  
95.000000 95,026401 -2.7790526E-02 

_10.0_000.0.0__. _ .__taa.uzzs -P.2280000E-02  

PRESSURE 
-----4L41-ERATUR.E.)  

(ATM.) 
1.0.0o0000-• 
2.0000000 
3...0n0nnna 
4.0000000 

6.0000000 
_7._00000130. 
8.0000000 
9.00apaco 
10.00000o 

20.000000 

30.000000 

40.000000 
12 _35_0_onnaaa 

40.000000 

50.000000 

60.000000 
45..-00-0.O-0 0. 
70.000000 

- 
80.000000 
85•000000 
90.000000 

100.00000 

-1.5177500E-02 
1e4540.00DE=02 

-1.4421666E-02 
-1.4327142E-1:12. 
-1.3830000E-02 

- 1,4330000E-02 

- 1.5105000E-0? 
---P.0064_00.cm,a2 

-2•2266666E02 
-2.291 71 42F-0Z 
-2.3215000E-02 
r.2.2582222E-02 
-2.7688000E-02 
-2.5560aauE=.02___ 
.••2•3246666E-02 
-,3-o-0.0.3 -48116F-02  
- 3.1144285E-02 
- 2-.3960000F*0-2- 
-2•8161290E-02 

---1-.5409414E-02• 
-2,1577777E-02 
,N=4.7490526E-02  
-9.3200000E-03 

PRESSURE 
__4CALCULATE0) 

(ATM.) 

2.0003037 
3.000461 
4.0006071 

.5.000.7220 
6.0008653 

_7..001.0029 
8.0011064 
9a-0.011588  
10.001433 

PER-CENT 
.0F7VIAT-ION_ 

.9,.1.5150003Fm(12 
-1.5185000E-02 
-1.R1RF16AF,F-02 

---15.001880 
20.003021 
25.005016--
30,006680 

-15  008021 
40.009286 

_45.012412. 
50.013844 
_55.01405H_ 
60.013948 
65-..a1.9.5419 
70.021801 
75.04-7970---
806022529 

-----  85.013098-
90.019420 
9.-03-.664-6-
100.00932 

7 

2 

-..•-•___. -.------ •_ • .. 

T=160.0 
PRESSURE PRESSURE.----PER-CENT__ 
(LITERATURE) (CALCULATED) DEVIATION 

-CA-TM-4,4 -LAIM4))  



-115- 
1.0000000 

- - 2.0000000 
3.0000000 

 4.000000D 
5.0000000 

. 6 0000000_ 
7.0000000 

.8.0_00000a 
9 • 0000000 

 1-Q.•_00000.0. 
15 • 000000 

. -20.000000 
25 • 000000 
30•000000 
35 • 000000 
40...00.0000_ 
45 • 000000 

... 50.•.00000.0 .. 
55 • 000000 
60.00000.0 
65 • 000000 

75.000000 

85.000000 
... .90 .000000 

95.000000 

1.0001531 -1.5310000E-02 
_-145225000E02 

3.0004454 -1.4846666E-02 
4.0  S978.. -1.4.94000E-02  
5.0007223 -1 •4446000E.-02 
6..0.00.8284 77.1._• 38.066.66E7_02. 
7.0009750 -1.3928571E-02 

_8.0010159_ -18269E2.5_0E:m02 
9 • 0010730 -1. 1922222E-02 
.1.0.400-1PAir, -1,-.211A0000E-02 
15.001224 -8.1600000E-03 
20.002614____ -1.3070000E-02 
25.004309 .-1.7236000E-02 
304005400. 
35.007402 -2.1148971E-02 
40.00R021 _=.2.01929n0E-02_ 
45.010813 -2.4028888E-02 

_50.009218 -1.8436000E-02 
55.011038 -2.0069090E-02 

_60.014400 -P.40.00000E702 
65.009894 -1.5221538E-02 
in.012Laa 1 Fi 71E- (") ?  
75.008818 -1.1757333E-02 

"4.51.250E -0.2 
85.015643 -1.8403529E-02 

_Q .D..13248 •4720000E -7.02 
95.009709 -6.0094716F-03 
00.0115 -1.1n0noF-op  

T=.165•0 
PRESSURE 

( L TERAT UREI 
( ATM. ) 

-1-4-0.00-00ao 

PRESSURE 
.....LC.AL-C.U.L. A 1E01... 

( ATM •  ) 
-1-.0 001-5-1-6 

PER-CENT 
DEVIATION.... I ON. 

2.0000000 2.0002943 -1.4715000E-02 
3.000:100m - 3.0004325 

4.0005701 -I .4252500E-02 4.0000000 
. 5.0.0.00000. ........ _-1.3776.000E-02 
6.0000000 6.0008062 -1.3436666E-02  

_740000_00D _2..0008914 
8 • 0000000 8.0009540 -1.1925000E-02 

9..00.102A0__ -1.13/2277E-02_ 
10.000000 10 • 001184 -1.1840000E-02 
15.000000 15 • 0.0_1377 -94.1.5.0_40O0E -.0 
20 .000000 20 •001841 -9.2050000E-03 

-25 a_0.000 Q. 25 4_00 3_079 
30 • 000000 30.004780 -1.5933333E-02 

3 _35 .000000 _ ..25._005873 . 
40 .000000 40 • 005804 -1.4510000E-02 

7 45 • 0.0000.0 . _ ..45_•..0.07999 • 7775_5.55E -02____ 
50 .000000 50 • 007164 -1.4328000E-02 
.55 CD DO 55..006642 --I...2-071;1  Ft 1 F.-1:12-.  
60.000000 60 • 007803 -1.3005000E-02 

_ .65 .000000. . . ___65 •.005578....... .._ -8 •58153.84E-03._ 
70.000000 70.008941 -1.2772857E-02 

 75 .000000 __25. • 007206 -9 •.6(28.(10.00E-03 
80.000000 80.003252 -4.0650000E-03 
R9..000000 89.4..006117  -7  •22(10000.E_-•01 



-116- 
90.000000 89 • 994590 5•0111111E-03 

-0000_00_ ______94.-995304  
100.00000 99 • 998931 1.0700000E-03 

 

T=170.0 

( L I TERATURE ) 
°RESSURF- PFS2-C.E.N I 

( CALCULATED ) DEVIATION 

 

  

1 • 0000000 
_2_,_Q000000  
3.0000000 3.0003993 -1 •3310000E-02 

.1A02675000E-02  
-1 .27  
71...17050..0gEM02.__ 
-1 • 1071428E-02 
-1.0370CF-O?  

5.0000000 5 • 00063b8 
.6.4_0.0000.00 6.0Q07023. 
7 • 0000000 7.0.007750 

_8_40000000 R • QQ0Ft430 

1.0001449 -1.4490000E-02 
-1e4069000E-0? 

9.0000000 9.0009118 -1.0131111E-02 
. _ 1 Q • 000000 _ _10 • .0.010Q9 . _ _ 

15.000000 15.001355 -9.0333333E-03 
. 20.000000.. . 20.001997 . as_au.0_E=01 

25 • 000000 25 • 002427 
_ao  . o ozafki 

35 • 000000 35 • 003798 
40 • 00000.0_ _...40.002929 
45 • 000000 45 • 004538 

00.0_0 (20_ _ 50 .0.04359 . 
55 • 000000 55.001626  

- 9 .7080000E-03 
-7 .9166666F-0 "I 
- 1 • 0851428E-02 
- 7.2225000E-03 
- 1.0084444E-02 
.-78 :7180000E-03  
-269563636E-q)3 

-6..a.• 0_00110a 60 .  aza6_ -_,14,22666FAF  -01 

65 • 000000 65 • 000728 -1.1200000E-03 
- 69.998101 2 •  7-1-28,9-7--1F 

754'000000 74 • 997033 
- .80.00.0000 ----- -79•-998346 

85 • 000000 84 • 997366 
_ga.nanono 8Q.Q$395o7 
95 • 000000 94 • 986649 
1.00 .00000 .. _ 9_9_•_974169 

3.9560000E7-.03 
2-•-0675 (10-6•413 
3 *0988235E-03 
1 •15iii:k8R-F.-0? 
1414053684E-02 

_2_•.984_0.00.0 E 

   

   

     

PRESSURE 
12 JATTF2AMURE-.1 

(ATM.) 

2.0000000 
13 .   

4.0000000 
5.00.000.00.-
6.0000000 

_.-:7.0000000 
8.0000000 

7 -----.9.00.00000 

6 

5 

10.000000 10.000928 
o 1224- 

20.000000 20.001401 
5.000.000 25.001568 -- 

30.000000 30.002332 
. 35.000000 _ _ 35..001474 _ . 
40.000000 40.002063 

 45.000000 454,0 aaa56 

PRESSURE 
(rALCULAT911_ 

( ATM • ) 
-... .1.0001465 

2 .0002778 
. . 3.0.004.00.7. 

4 • 0005050 
_5.-0-006r/5a 
6 • 0006846 
7• 0007723- --- 
8 • 0008832 
9.'0009880. • 

-1.1410000E-02 
1 ..10-32857E 

- 1 .1040000E-02 
-1.09777-77E-02 
-9.2800000E-03 
-43..4100000E-03  
- 7.0050000E-03 

_ ,6.2720-000E-3 
- 7.7733333E-03 

---.4*-2.1142.85F--0474 
a-.5 .1575000E-03 
..0.9022222F-n1  

PER-CENT 
ki7 T1  QN. 

- .... ..  

- 1.3390000E-02 
• 3:35.6666E - 2 

-1 • 2625000E-02 
-.1 *211600 CF-4--02- 
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50.000000 

_.. 55 _ 
60.000000 
65 .000000   

. 50 • 001320 -2.6400000E-03 
55 • OPP8 -1 •4872727E--03 
59.998920 1.8000000E-03 
65  • 002036 -3.1323076E--03 
70•001850 
74.995808 
79 • 994461 
84.990235.. 
89• 986329 

-2.6428571E-03 
_5.•5893333E=03. 
6.9237500E-03 

_Ls-1-488235E-02 
1.5190000E-02 

04 • cM171679 2an-a4210E-O9  
99.967923 3.2080000E-02 

70 *000000 
. 5.000000....  

80.000000 
85.• 000000. 
90.000000 

100 .00000 

T=180•0 
PRESSURE ,  

( L I TERATURE ) 
(ATM .)  

1.0000000 
..... ...0000000 

3.0000000 
..4.• 0_0.0.0000 
5.0000000 

• 011000(10 
7 • 0000000 

..... 8.0000.000 
9 • 0000000 
_10..000000 _ 
15 • 000000 
2.000000_Q_ 
25.000000 

.. 30 00000.0._ ..... 

35 • 000000 
....A0...0.00.00.0. ...- 

45. 000000 
-_.... _50-a 00000n  

55 • 000000 
.. .6Q...0.00000. 

65 • 000000 
70..000.000 . 
75 • 000000 
30 .000000..  
85 • 000000 

......90..0.0.0.0.0.0. 
95 • 000000 
1_00...Q.0, 00•0 

PRESSURE. .. 
( CALCULATED ) 

( ATM. _1 
1.0001475 
2.0002783 
3•0003982 

._4.•0004971. 
5• 0006022 
6.000619_ 
7,0007525 

9,0009199 
._1_0.0.000.820 
15.001029

23 
 

20.00  18 
25 • 001475 
30.. 0 00 9_04 

35 • 000798 

-1.4750000E-02 
__-_1.•3915001.0E-02_ 

- 1.3273333E-62 

- 1.2044000E02 
- MR9R-1-1:W7-(12  

.PER-CENT . 
DEV I AT I ON 

-1.0750000E-02 
12_125_0E70 

- 1 •0221111E-C2 
-8_020000.00E-03 .. 
-6.8600000E-03 
-6 •4150000E0.3.  
-5.9000000E-03 

D1333 33F 
- 2.2800000E-03 

_ _ 

- 1.3333333E-04 
-1•722-000ZE-01  
-2.9454545E-04 

_4...206666.6E -03 
3.1461538E-03 

.... 8 • 311.42.85AE 04 
5.7160000E-03 
9,3062500E-03  
1 •7140000E-C2 

__Lo-5.794444E:=0.2 
2•3064210E-02 

- _ 

45 • 000060 
5.0-6-0a1-86-L. 
55.000162 
59 • 9.974.76. 
64 • 997955 
69.99,9414  
74 • 995713 

_.. _2992235 
84 • 985431 

_._89..985785 
94 • 978089 • 
99 • 965738... 

9 

PRESSURE PRESSURE 
I.TERATURE ) . CA.L.CUL A TED) 
(ATM.) (ATM.) 

7 1.0.000000 _ 060_1. 468 
2 • 0000000 2.0002778 

6 .0000(160 -3 •_0_6039_38 
4 • 0000000 4,0004859 

.. .5.000.0.000...................,..5..0005934, 
6.0000000 6 • 0006658 
.7 •0.0.00000- 
8 • 0000000 8 • 0008138 

PER-CENT 
DEVIATION 

m1.e.480000E702 
- 1.3890000E-02 
*1.3126666,E-0? 
- 1.2147500E-02 

• 18_65600E762. ___ 
-1 • 1096666E -02 

.. -1 .03321157F: 02--
-1 • 0172500E -02 

-An ___9_• 000.0000 _9.0008424 -2.1A00000E-03  



10.000000 
15.0000.00 

10 • 000832 
15_0008.1_7 

-8.3200000E-03 
-9.4466666E03 

20 • 000000 20 • 001134 -5.6700000E-03 
29.110.0_0a-0-(1 25-. 0-13-54 -5 •41.6.2,000E-03 
30 • 000000 30 • 000734 -2 *4466666E-03 
35..0.00000_ 35 • 000179 . 1142857E-04 
40 • 000000 40 • 000289 -7.2250000E-04 
45 • 00.0000._ • 999486 . __.44 .. 
50.000000 49.999350 1.3000000E-03 

.nonann 9.(an0n21 -1.a1811:118F-O9 
60.000000 59• 996796 5.3400000E-03 
6.5 • 00_000_0_ 64 995049 .. .... e.6...169?3__O_E_-  03 --7 
70,000000 69.991827 1.1675714E-02 
75.0.00000 _ . . _ _24.41.989799 __1_•3654666F-0? 
80.000000 79.992201 9.7487500E-03 
8.5.orionno 84....91A-34.,1 ,24.a9.4.1.1 F -n2 -I 
90.000000 89.977531 2.4965555E02 
95.000000 94-0929_4_1_6. 261-667 --if+FiF -.-02 
100 .00000 99 • 968168 3.1840000E-02 

T=190.0 
___2.12ESSUPF  

(LITERATURE) ( CALCULATED ) DEVIATION 
kATM..) ( ATM. ) 

1.0000000 
2 .0000000 
3.0000000 
-4000.000(10_ 

1.0001475 
20002770 

-1.4750000E-02 
-108500.49.10E-D2 

3.0003892 
0_21 04744.L. -At 

-1.2973333E-02 

- 
5.0000000 5.0005514 -1.1028000E-02 
6..0000000_ __. _ .6.0006288 . ^1.0481100.QE=02 . . 
7.0000000 7.0006947 -9.9242857E-03 
8.00000.00 . . _ Jr9.1512-50.0E03 _ _ 

9.0007655 -8.5095555E-03 9.0000000 
o ono_ _a..on -7 611000(1()E-02- 

15 .000000 15.000909 -6.0600000E-03 
2.0.0000aQ.._ _ 204001007 . -.54015nn0.0E....03 
25.000000 25.000472 -1.8880000E-03 
30.000000 30 .000663 _ . . ZO0IDE.•.03_ . 
35.000000 34. 999756 6.9714285E-04 

____4a.aaaaao 39.A99977a- CS. 7 (;1 0.0.00E -T114 
45.000000 44.999342 1 •4622222E*03 
50,000000 49.997544 9-1.2.0.000E--03. .• 
55 .000000 5.9345454E-03 54.996736 

1(.) 60400.0000_ _ 59.997192 • •••• • -- 
65.000000 64.993633 9 •7953846F. *03 

....9-92.712 -4-.4414428E-02 
74 • 993528 8.6293333E-03 75.000000 

8 8.0• 000000.. _ ----1.697750.0E=42 
85.000000 84.984662 1.8044705E-02 
90 • 000000 . - -894-983.968 - . I • 78.1-33-33E -02 
95 • 000000 94 • 973251 2.8156842E-02 
10-0.• 0.00-0-0 99.9.6,a49.a. 3- 7 1-0-0-00  - OP 

5 

PRESSURE PRESSURE PER-CENT 
TEPATURE ) ( CALCULATED ) DE V I AT I-ON 

( A TM • ) (ATM.) 
4 *-00-0-000-0- 4--•-0-0-044 56 mr4.-4560000-E  02 

2 

-118- 



2.0000000 2.0002713 -1 • 3565000E02 
3.0000000 -1_,2833333E'"_g_e 
4.0000000 4.0004645 -1.1612500E-02 
5.0000000 5.0005447 -•.1 • 0894 (WE...02 
6.0000000 6.0005956 -9.9266666E-03 
700000_00 _ 79 .513z4. 2857E.^03. 
8.0000000 8.0006586 -8•2325000E-03 

. 9,0000000. . .9.000.7008 . 7_8C16_66_6_E.-703_ 
10 .000000 10• 000732 -7.3200000E-03 

a 11.2.0_0_0 0 152007.38 -4.92012.00 QE- 
20 •000000 20.000444 -2 •2200000E-03 

......000000 .... 25 • 00.0.536_____ -.L2.61440_0_00E-03 
30.000000 29.999646 1 • 1800000E.-03 

...35 • 000000. .. .. . 1..0228571E-703 
40.000000 39 • 997693 5.7675000E-03 
4.5.000000 44 • 997233 6 • 1488888E:717)3 
50.000000 49.996614 6.7720000E-03 

. .55.000000. . _ 54 • 994659 _ _9.7109090E-03 
60.000000 59• 994331 9.4483333E-03 

.... 65 •000000 .6.4.993948._ 9.3107692E-03 
70.000000 69• 989378 1 • 5174285F.-02 

7-4-o-992-4-53 1*(10-6.2666F 
79• 983900 2 • 0125000E-02 80.000000 

. _85 ..00_0000 . . 84• 980198 . .-.2 •3296470E-,02. 
90.000000 89 • 983948 1.7835555E-02 
95 .0000_00 
100.00000 99• 975394 2.4610000E-02 

T=200.0 
PRESSURE 

(LITERATURE) 
(ATM.) 

1.0000000 
P.000.0000._ 

(CALCULATED) 
(ATM.) 

1.0001439 
2.•_0002666 

DEVIATION 

-1.4390000E-02 
-.1.33300(10P-n2 

3.0000000 
4.00000.0.0 .. 

3.0003714 
..4....Q.0.0_4.5.7. 2.. _ . _ 

-1.2380000E-02 
-1 •1430000F ..•.02 . 

5.0000000 5.0005420 -1.0840000E-02 
. _6.00000000. . ....._ . . . 6.0005706. -f_.9._a_511 .0.0.000E -03 

7.0000000 7.0005960 -8.5142857E-03 
:2_ .._ .. _8_0_0_00_000_0 o 06022 _8,...0 -7•6275000E-703 

9.0000000 9.0006539 -7 • 2655555E-•03 
_ 1 Q •00000.0 ...... 10 • 000649 . -6....4900_000E-r03 

15.000000 15 • 000349 -2 • 3266666E-C3 
10- ... 2.0.0000.00. ...._2n....0000.06___... .. -3 • (moo on.o.E.  , Cs 

25.000000 24 • 999995 2.0000000E-05 
c ___3.a...aonn (10._ 2-9-.998941  

35 • 000000 34 • 998415 465255714E-03 
. 4.0 • 000000. .. . ..3.9.•_998222 . 4-6-4-4.50. (D .00.E -703_ 

45 • 000000 44 • 995962 8.9733333E-03  
.50.000.0.00.... __ 49 • 996.696 •603000.0E703. 
55• 000000 54 • 993920 1 • 1054545E-02 

6 00_00 (10 59 99 31_613_ 1.135f66,f0P 
65.000000 64.990949 1.3924615E-02 
70.000000 694,988547_ 
75.000000 74.987289 1.6948000E-02 

I. .so.0000po 79.984.839_ . _.1.895125DE-D2 
85.000000 84.979838 2.3720000E-02 
_90.000000 _89-69-7-8436 2.196000.0E-02  

_ 



95.000000 94.976490 
100.00000_ _.-..99..968.862 

2•4747368E..-02 
..L1400.0.0.E r-C2 

• PRESSURE 
(.LLTERATURE) _ 
(ATM.) 

_ _ _1.0000000_ 
2.0000000 

4.0000000 
5,0000000 ._ 
6.0000000 
7.0.0000.00. 
8.0000000 
9.000000(1 
10.000000 
A5.000000_ . 
20.000000 
.25.000000_ ... 
30.000000 

----35.000000 

PRESSURE 

(ATM.) 
1.... Q.Q.0.1.49.8 
2.0002775 

...... a . 
4.0004739 

e _ 
6.0005988 

0.0_4555Z_ ..._. 
8.0006409 
9_0006307 . 
10.000716 

. . 
20.000193 

_24.999693_ 
29.998597 
14.99771 7  

----....14L2110000E702 
.1.1847900E-02 

-9.9800000E-03 
.._ LQ Q.(12.___ 

-8.0112500E-03 
-7.0077777E-03 
-7.1600000E-03 

• 9.g.O.Q.O_Vt_rg. 
-9.6500000E-04 

. • .2-2f.3..Q110-0 _ _ . 
4.6766666E-03 
.6.522-8521E=113 

PER-CENT 
_DEMIALID.N 

•___ . clE 
-1.3875000E-02 

40.000000 39,947455 
_ 45.00.r000__. _44.949619  

50.000000 494'994885 
55.000000_. 54.9946.27 
60.000000 59.993806 

70.000000 69.990323 

80.000000 79.989303 
_85.000000_ 84.983682._ 

90.000000 89.978021 

100.00000 94.968964  

6•1625000E-03 
9. .744_44 .4_4E -0-3.- 
1 .0230000E-02 

_ . _9..769_09 09E  
1.0323333E-02 

1.3824285E-02 

1.3371250E-02 

2 .4421111E -02 
L5.28.9E-=.02 

3.1040000E-02 

T=2104,0 
PRESSURE 
(LITERATURE) 

PRESSURE ___ 
(CALCULATED) DEVIATION 

1.0000000 1.0001544 -1.5440000E-02 
2.0000000 
3.0000000 3.0004060 -1.3533333E-02 
4.0000000_ 
5.0000000 5.0005579 -1.1158000E-02 
6.0000000_ 
7.0000000 7.0006709 -9.9842857E-03 
8-.0000000 8.0007001_ 
9.0000000 9.0006362 -7.0688888E-03 
10.000000 1 0.000698- . --,6•9800000E-02 
15.000000 15.000365 -2.4333333E-03 

-2. 95110.0.0 
25.000000 24.999656 I .3760000E-03 
30.000000 29.998649_ _4 .5.033.333E -r.03 
35.000000 34.997590 6 .8857142E-03 
40.000000-- 39.995584-- -1-.1.0400.00E",02 
45.000000 44.996250 8.3333333E-03 
50.000000 49.994398 



55.000000 
60.000000 __ 
65 .000000 

54.993299 
5909921_00_ 
64 .991858 

__ ~59s989Q24 

1.2183636E-02 
--__1_._3_L66666E 

1 •2526153E-.02 
1 •5680_0_()Of -02 

75.000000 74.986908 1.7456000E-02 
80.000000 .....- .790982328 
85.000000 84.983253 1.9702352E-02 
906.000000_ 982709_ .89s 1.9212222E702 
95.000000 94.979749 2,1316842E-02 

_97 96 3 9- 2-^4170rn0E-02  

PRESSURE PRESSURE 
(L I TERAT.URE.) .-(.CALCULATED ) 

PER-CENT 
_ DE VIA TION.. 

 

 

( ATM• ) 
1.0000000 
2.0000000 
3.0000000. 
4.0000000 
5.0000000 
6.0000000 

( ATM. ) 
1,0001560 - 1 •5600000E.--02 
2.0002877 
340.00040.14 
4.0005021 
_5A00.057.91. 
6.0006472 

1.4385000E-02 
-1.3380000E-02 
-1.2552500E-02 

. -1..1582000E-02 -
-1.0786666E-02 

_____7_•_0200.000___ - 9 *262_851 - 3 
8.0000000 8.0006348 -7•9350000E-..03 

___9.00D00D0 _ 9.0006729 -7s.4766666E-1'3 
10.000000 10.000720 -7.2000000E-03 
15..000000. 1.5•000.505  -3..3666666E703 
20.000000 19.999645 1.7750000E-03 
25.000000 24.999. 188 3.2480%20E-03 
30.000000 29.998092 6 .3600000E-03 
__350.000000. 34.996663 ____ .9342853E-03.._  
40.000000 39.996431 8.9225000E-03 
45.000000_ ...___A4s995589__ 
50.000000 49.992412 1.5176000E-02 
5.5.110LDOD 54991AOR L.4458.1sIE-o2 
60.000000 59.992511 1.2481666E-02 
65.000000____ _64.991022_ 1 • 3812307-E.:=02 

69.990691 1.3298571E-02 70.000000 
75.000000. 74.985308_ 1.9589333E=02 
80.000000 79.987023 1.6221250E-02 

1 2 ____255,0op000 2.448241 1F-0P 
90.000000 89.983158 1.8713333E-02 

0 95.00000 94.979729 __2.133789.45-02 
100.00000 99.977293 2.2710000E-02 

T=220.0 
PRES-S_UR E_ __PER=CFNI 
( L ITERATURE 
_ . (ATM..) .. 

) ( CALCULATED ) DFVIATION 

1.0000000 1.0001543 -1.5430000E-02 
2..0000000_ 2.0.002838. ••1.412.0.000E!'!.02.__ 
3.0000000 3.0004005 -1.3350000E-02 

A.Don49aa -1*2455002E112 
5.0000000 5.0005536 -1.1072000E-02 
6.00000.00 .. _6.0_006322 . _ _ . .71..053_6666E702 
7.0000000 7.0006484 -9.2628571E-03 
B.0000000 -8.0006109_ -.8.3862500E=.03 
9.0000000 9.0006532 -7.2577777E-03 

2 Losaactonn  -6-.24000noe-o3  
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15.000000 

.0000.011 
25.000000 
3.Q. QQQO 00  

15.000241 -1.6066666E.-03 
- _19.999891  

24.999052 3.7920000E-03 
29099.8021  6.5966666F-03. 

35.000000 
40A0Q0000 
45.000000 
50.C:00000_ 
55.000000 
6.21_4aion 000--
65 • 000000 
70.000000 
75.000000 

......80....000000 
85.000000 
90.10Quaaa  

34.996421 1.0225714E-02 
39.9963 2A2075000E...03 
44.993816 1.3742222E-02 

__,A9.6991932 . _Li613610.0lla=02 
54.992460 1.3709090E-02 
-59699101-a 1.4979311F.-02 
64.988065 1.8361538E-02 

---69-A-9898.54 1.44942R5F-02  
74.987350 1.6866666E-02 
79.98L294 2.33825aGE-Q2 
84.980055 2.3464705E."02 
F9. 979946 2.2282222F-02 

95 • 000000 
..... 100.00000 . 

94.975755 
_99.974598 

2.5521052E-02 
. 2.5414.0DQ.E.-02 

 

 

T=22540 
PRESSURE PRESSURE 

(L-L-TERATUR E.) i0AL.CUI ATF  

  

PER-CENT 
imviArLau  

( ATM. ) 
1.0_000000._ . 

(ATM.) 
1.000149g 

2.0000000 2.0002731 -163655000E-02 
3.0003842. 

4.0000000 4.0004672 • 1680000E...02 
00000U 5•00(25_4_15, .0830000E02 

6.0000000 6.0005952 -9.9200000E-03 
..__. _7 400061 85 ..-848357142E-Q.3 

8.0000000 8.0005988 -7.4850000E-03 
9..0000000. . 
10.000000 10.000569 -5.6900000E-03 
15-400D0.00 15...nna348 -2200()F-(r 
20.000000 19.999458 2.7100000E-03 

_ -254000000- 24• 998571 - - .S .7160Q003..  
30.000000 29 • 997457 8.4766666E-03 

-• 35.000000 • -34 • 99-6871 -8494000-0 OE -03-- - 
40.000000 39. 995371 1.1572500E-02 

_444.991301 -1-4.4Fim 666A F 
49.992963 1.4074000E-02 50.000000 

55.000000-- 54.• 99 142525454E1-02----- - 
59. 991820 60.000000 1 .3633333E•-02 

0 64 • 987-9.06. _ 1•8606-15-3E 
70.000000 694) 986839 1.8801428E-02 

9 744986812 1-47.84-4:1008--J0.2. 
80.000000 79. 987098 1.6127500E-02 

-854000000-- - 84.985.764 -- -1-467482a5ED2 
1.9522222E-02 90.000000 89.982430 

7 -----95.000000. 94 e 978252 - - --2rio-2892671-1-F.,.02 -- 
100.00000 99. 979103 2.0900000E-02 

T=230.0 
5 PRESSURE 

(LITERATURE) 
-(ATP014)• 
1.0000000 

2 

_PRESSURE__ 
(CALCULATED) 

1.0001411 
-2,40.002608 

   

DEVIATION 

- 1.4110000E-02 
- 163030-000E-02 



-123 .  

7 • 0005627 
8.0005613 
9 • 0005634 
10 • 000522 
15 • 000091 
L9•999.690 

3.0000000 340003637 
_ 440000000 _ ___4400.0.4455 

5 • 0000000 5 • 0004889 
 640_0000110 _6400_0_5399_ 

7 • 0000000 
8.0000000 
9.0000000 
19.0000QQ°. 
15 • 000000 
20 4_000000  
25.000000 24 • 998459 
_30400000.0 29*997431 
35.000000 34 • 996711 

_40.00000.0_ . 394995417 

_504 ODOQ ao 
49 • 000000 

4_9-4.992819  
44 • 994034 

55.000000 54 • 992397 
_ ...604_0.00_000_____ ._ _59...991_0.3.6  

- 1 • 2123333E-02 

• 7780000E-03 
33 3E-D3  

- -.3.0385714E-03 
016250_0E703 

•-6•2600000E-03 
.-542200_0_QQE-O_ 
- 6 • 0666666E-04 

145500000E-03  
641640000E.-.03 

56.3_3333Er0l 
9•3971428E03 

• ..._ 1814575005.702. 
1.3297777F-02 
L.44.362n0.0..Ema2  
1.38236365-02 

___A,49ancl0.caF-02 
65 • 000000 644990504 
70_4_00.0.00_0_ _ .694.9871 86 
75 • 000000 744984063 
80  • 0.00 0.0.ü  7949832R7__ 
85 • 000000 84.980743 

290.,.0.00000._ .____.8.9.4..981 ar 
95 • 000000 94 • 977374 

.. 1.00.4_0.0.0.0(1_ . . 99_8_97986.5_ _._..._  

144609230E-02 
1.8305714E-02 
2 • 1249333E-02 

-240.8.9125C)F-02 
2.2655294E-02 

_ __2.402177775-,02 
243816842E-02 

-T 
PRESSURE 

( TER ATURE ) 
(ATM.) 
4O00.0000..  

2 • 0000000 
_ 

440000000 
5 •0000000 _ 
6 • 0000000 
7•0000000 
8.0000000 

10 • 000000 
15 • 0000.00 
20 • 000000 

ic 254000000_ _ - 
30.000000 

 -35-4-0a0oo_0. 
40.000000 

0  45_40_0.0_00G. . 
50.000000 

-- • . -55.s-00_0000 _ 
60 • 000000 

6 

70 • 000000 
5 _.. 75 • 000000 

80 • 000000 
. 85.000.000 

90 • 000000 
9_5_4.0.00_0_0Q - 

2 

PRESSURE PER-CENT 
( CALCUL ATED.I _DEV I AT ION 

( ATM s  ) 
___1.AQ_001257_ - 1,257_00_00E.-  0.2 

240002299 -1 • 1495 000E-02 

-9.9879000E-03 
__.45240000Em02. 

- 748133333E-03 

-5.34125005-03 
-4 .62_66656E703  
-4.2800000E-03 

- _2_.00000a0.ar.04 
3.4850000E-03 

6.8600000E-03 
1•11942R9F-02 
1.3075000E-02 

_.1•3584444Ef-02_. 
1.1464000E-02 

_1•726.9.0q0E7702._ 
1.89416665-02 
l o laR461F-n2 
2.0434285E-02 
1,9661333E-02_ 
1.9921250E-02 

...2 23529E0.2 
2.3952222E-02 

______1_4 7a9263 1E=02 

... 

4 • 0003835 
5.40004262.. 
6.0004688 

_740004844... 
840004273 

-9_4-00_0416_4 
10• 000428 

_ 1.4,999970 
19.999303 
244_9987.17 
29 • 997942 

-34-4-996  n 2  
39.994770 

..._.........444.992887 _ 
49.994268 

_84_49905.02 
59.988875 

-6-4_4_99_1169 
69 • 985696 

. _74.4.985254.... 
79 • 984063 

........844980974 
89.978443 

-- 



100.00000 99.977347 2.2660000E-02 

T=240 •0 
PRESSURE 

(L I TER ATURE ) 
. (ATM.) 
1 • 0000000 
20.00.Q.0.0g_ •• 

3.0000000 
4 • 0000000 
5.0000000 
6.0000000 ... 
7.0300000 
8000D0Q.00_ 
900o00000 
1_0.000000  
15.000000 
20.000000_ 
25 • 000000 
30.000000 ... • 

35 • 000000 
4.Q.a(Lo00a_ 
45 • 000000 

55.000000 
- 60 • 00000-0 -- 

65 • 000000 
a. 0 00.000. 

75.000000 
. a 00 a0_00..... 
85 • 000000 

0. 
95 • 000000 

P-RESS.UR.F 
( CALCULATED ) 

1.0001176 
_2.0002109 

3•0002934 
4.0003488  
5 • 0003799 

_ _6.0004212 .._ 
7.0004375 

.1:3•00L)411(17_  
9.0003218 

e_a_O a39.3 
14 • 999985 

9995.B  2  
24 • 998700 
29.998061 
34 • 997360 
394995164  
441995041 

994721 
54.993779 

_59.992893_ 
64.990718 
F,90.4_987A OR  
74 • 990289 

____29.989282 
84.986309 
89.981022_ 
94 • 985635 
9_  .9P2246  

..pPo-rPnrr  
DEVIATION 

-1.1760000E-02 
mILD5A5000E-0.2 
-9.7800000E-03 
-8 •7200000E-03 
-7.5980000E-03 
-700200000E-03  
-6.2500000E-03 
-9_6003/500E-03  
•-3•5755555E•-03 
-.14910000.0E-..01  

1.0000000E-04 
2.090_0_000E-03 
5.2000000E-03 

.6.4633333E--03 
7.5428571E-03 
-1-4.2-090000E -02 
1.1020000E-02 
1.(1saaaaaar-op  
1.1310909E-02 

__I.a.aAanonF-np 
1.4280000E-02 
4427DPR57F-02  
1.2948000E-02 

.13975-Qt1E•-.02  
1.6107058E-.02 

____2•1086666ELL2L_ 
1.5121052E-02 

A_.7260nnnF-02  

_. 

12 

=L24.54-0  
PRESSURE 

(L I TER ATURE) 
( ATM. ) 

PRESSURE 
L_CALCULATED) 

(ATM.) 
1.o0n1236 

PER-CENT 
-DEU1ATI0N 

- 
2.0000000 2.0002230 -.1.1150000E-02 

11 _ 3.0000000_ 3..aaaa085. . .fri...0283333E=02. 
4.0000000 4.0003732 -9.3300000E-03 

10 ... _5.0000000 . . 5.0004254 .5.080000E-0.3. 
6.0000000 6.0004682 -7.8033333E-03 

9 -7142F-0  
8.0000000 8.0004763 -5.9537500E-03 

8 9.0000000- - - •••• 940004422-- ••-- ••• •fm4-4.91•33333E-=-03 
10.000000 10.000420 -4 • 2000000E-03 

- 156000000 -15 • 0001.34- •93-3-3333E.-04. 
20.000000 19. 999690 1 .5500000E-03 

6 -25.4.04,344 -2/1.999-074 3.74-604.4-0E-1-0-3 
30.000000 29 • 997835 7.2166666E-03 

5 • • 35.00.0000.. 34.996978-- --. -8..6242857-E1-.03 
40 • 000000 39.996571 8.5725000E-03 

I. 4.5..000000. . A4..995437 1,0140000E7-02 
50.000000 49.994295 1 •1410000E-.02 

888 .1-4_2970909E -.02_  

2 



59.991952 1.3413333E-02 
_ _64,992983 _____1 07953BAE 702  

6.992827 1.0247142E-02 

60.000000 
_65.000000 

70.000000 
-----79•000_0_00 

80.000000 
...._ .85 • 000.0.00 . 

90.000000 
_95.000000 
100.00000 

/4,9E775,1 1.F,112000E-02  
79.992372 9.5350000E-03 

.B4.989330._ 141255294/E...02 
89.989316 1.1871111E...02 

_94.985642_ ______ I.•51 1 3684Er.0.2_. 
99.984213 1.5790000E-02 

T=250.0 
_PRESSURE.  
( I TER ATURE ) 

. (ATM.) _ 
1.0000000 

• "1/0110.0 
3.0000000 

_4.0000000_ 
5.0000000 

_600000000. 
7.0000000 
800000000 
9.0000000 

___1 _ 
15.000000 

25.000000 

35.000000 

45 .000000 
50.6000000_ . 
55.000000 

65.000000 
70.000000. 
75.000000 
80.000000. 
85.000000 

95 .000000 
100.00000_ 

(CALCULATED) 
. _ 

1.0001475 

3.0003728 
_4.0004537_ 

5.0005331 
6_00005706 
7.0006267 
8.0005872 
9.0006069 
10,00060.4 
15.000415 
20.000042 
24.999821 
29.999081  
34.998602 
39.997395 
44.997162 
49.995564 
54.994037 
59.°91513_ 
64.993920 
69.991609_ 
74.994814 
79.993576_ 
84.990276 

94.992235 
_99.993447 -•  

DEVIATION 

-.164750000E-02 
-1.16.-Annn0P-n  

-.1.2426666E...02 
-.1.1342500E-02 
-1 .0662000E-02 
- 9 y5100000E703 
- 8.9528571E-03 
•-7 .3400000E7-03  
- 6 .7433333E-03 

. -6.0400000E-03 
-2 .7666666E703 

_ -2.1000000E-04 
7.1600000E7-.04 
3....0611111F-n1 
3.9942857E...03 
6...51200E-•-03. 
6.3066666E-03 
.8.8720000E.703 
14,0841818E-02 

Fil 1 $F,F,F--(12  

9.3538461E...03 
.1.1987142E=.02_ 
6.9146666E-03 
8.0300.000E-n3 
1.1440000E-02 
m..391 1 11 1c-   --03_ 
8,1736842E-03 

_.6,560000003. 

PRESSURE 
9 __SLITERATUREI 

( ATM• ) 
o oo op o 

2 • 0000000 
7 3•0.0000.00_. 

4 • 0000000 
6 0_00 

6.0000000 
.7 • 0.000000 
8 • 0000000 

..... 9 .0000.000 
10.000000 
Iskaa00au 

PRESSURE 
(CALCULATED) 

( ATM. ) 
_1.0001884 
2.0003494 
3 000_4920H_ . 
4.0006019 
aoQn1.7242 
6.0007955 
7,0008553 
8.0009199 
_9..0008920 
10. 000844 
15_,  000826 

-1.3258333E...02 
1...2218571E7.02 

-1 •1498750E-02 
-9.9111 E-03 
-8.4400000E-03  
*9.,5066666F7_03 

PER-CENT 
DEVIATION 

• _71,884000_05-02 
-1.7470000E-02 

0000f 02,  
-105047900E-0? 
-1..4.4.$4000E-02  

2 



-126- 
-3.1800000E-03 
••• laa64 0  SLOE -.03  

20.000000 

30.000000 
_39.coaacia_ 
40.000000 

.45.000000 
50.000000 

__55....000000 
60.000000 

 65 002Q00_ 
70.000000 
75.000000...  
80.000000 
85...00000D_ 
90.000000 
95.ocummo 
100.00000 

T=260.0 
__PRESSURE_ 
(LITERATURE) 

(ATMA1_ 

20.000636 
_25.400341 

29 • 999994 2.0000000E-05 
14,-999221 9.9714 PFicW -04 
39 • 999246 •8850000F -03 

_ _3• 9_66_6666E1.- 
49. 998470 3.0600000E-03 
54 • 9.97a,-3.1. _.5 
59 • 997493 4 • 1783333E...03 
64 • 997749 4630769E-03  
69 • 993875 8.7500000E-03 
74A29_4706 _2:0586666E0a 
79.993120 8.6000000E-03 

..4.26.0.0000E=Q3 
89.998795 1.3388888E-03 
9A...9.96420 3•76842111E-_-_01 
99 • 999986 2.0000000E-05 

ES _S PERI-CENT 
( CALCULATED) DEVIATION 

( 
1.0000000 

_2•000.000.0 
3.0000000 
4..00.00000. 
5.0000000 

7 • 0000000 

1.0002455 
2 •0004599 
3•0006547 

_ 4.0008149 
5 • 0009707 

_6_._.0c)1_1 ai 5 

-..2•4550000E-02 
-2.2995 000E-02 
-2.1823333ET-02 
-2.0172500..E=02_ 
-1.9414000E-02 
-1.R198113r-02 

7.0011969 -1.7098571E-02 
8_•.000.0000. 8 • 0.0.1.27a5_ -1 .,9_1312-02. 
9 • 0000000 9 • 0013704 -1 •5226666E.-.02 

_1_0_•_0_00_0_00. 1 OA 0_0_1_2.3.1_-- . -1 •2_31.0..0110.E7-0.2___ 
15•000000 15 • 001366 -9 • 1066666E-03 

_ 0 0 D.0 _2,QADO .1..46 a -7 • 31500DDE-03 
25 • 000000 25 • 001246 -4 .9840000E-03 

_____ 30.00000.0 10_8.0.006.10 -2..0333333E-03 
35 • 000000 35 • 000581 -1.6600000E-03 

4.0 al/C10-581 -1_...452500_0E-03 
45 • 000000 44 • 998684 2.9244444E-03 

2 5n .4.9.4-9.9S216 _3-29nn00E-mA1 
55 • 000000 54 • 999511 8.8909090E...-04 

11 . 60 •00000.a.-----__ 60.00040.0 6.6666666E-04 
65 • 000386 -5.9384615E-04 65 • 000000 
.69899.9496 2.4.2000QQ0E-04 . 

75 • 000000 74 • 998591 1.8786666E-03 
0 a0 OA 0.0_0_ 7_9, a 9.97297 3_8_42R7900F -03 

85 • 000000 85 • 000605 -7• 1 176470E-04 
_90 • 0.0.Q0.0.0 .___90 • 0.00.4.89 _ -5.4333333E-04 
95 • 000000 95 • 007029 -7 • 3989473E-03 

7 -1.00.•0000.0 00 •00.4.15_ 

6 - _11.2_6_50n 
PRESSURE 

TER ATURE.) 
(ATM.) 

-1. • 00.00000 
2.0000000 

PRESSURE 
CAL CUL A MEDI-- 

( ATM. ) 
-160003094. 

2 • 0005835  

PER-CENT 
- . 

-3.0.5.3.40000E-02 . 
-2.9175000E-02 

a2.7.86666F -02  

2 

- -3. a.Q0_00.0.0-0 340008316 



4.0000000 
5.0000000 _ _ 
6.0000000 

• 0000000 
8 • 0000000 
9.00000. 00.  
10 • 000000 
15,000000 _ 
20 • 000000 
251000000  
30 • 000000 

4.0010599 -2.6497500E-02 

6.0014523 -2.4205000E--02 
7 ,_0 Q.1_6038 -2 4,2911A2BE-02 
8.0017235 -2 • 1543750E-.-02 

2_00087777F; -02 
10.001667 -1.6670000E-02 
1,5.4.002.029._ . -1 • 352-6_666F  -•_0.2 
20 • 002148 -1.0740000E-02 
25 • 001948  -7.7920000E-03 
30• 001797 -5.9900000E-03 

.7 2 .93714?8E-. 03 
-3.6500000E-03 

.•7_1.......1.2444:4AE -03 
5.5800000E-04 

35 • 000000 35.001028 
40 • 000000 40• 001460 
45 • 00.0000 .......... .....45.000506 
50.000000 49• 999721 

_____55.• .0 
60.000000 

. -65 • 000(100- 
70• 000000  

___----.. 5.5.LO 0(2q84 - ,_78902119 - 03_ 
60• 002356 -3.9266666E-03 
.6S.0. 1949 .._ 
70• 003803 -5.4328571E-0.3 

...75.• 000000 . 75.0_0_108B_ -1 •4506666E--03. 
80 • 000000 80 • 005790 -7 • 2375000E-03 

• QQ0 aaa._ B..0 03iA3 -3,6976470E-03 
90 • 000000 90.007981 -8.8677777E-03 
950.0.00000.. _ . 95 • 00.70.1.5___ . -7.3842105E-D3 
100.00000 100 • 01547 -1.5470000E-02 

T=270.0 
PRESSURE PRESSURE PERENT 

( L I TER ATURE ) ( CALCULATED DEVIATION 

1.0000000 1.0003705 

.•.0. Pg_QP QC) PP 7.05 1 .. 
3.0000000 3.0010117 
4.0000000 4.0012915 
5.0000000 5.0015513 
6.0000000 6.0017810 
7.0000000 7.0019821 

_80000000 _____800021352. 
9.0000000 9.0022795 

:2 -10...000-0DD -1-Q.•002243 
15.000000 15.002608 

25.000000 25.003037 
_ . 30.000000_ 30.002721_ 

35.000000 35.002276 
40._.• .0_00 0 D-Q- 4DA 
45 • 000000 45 •001793 

_ 50 "000090- . • Q0Z8.65. 
55.000000 55.001731 

_ 6Q .. . 
65 • 000000 65 • 002:565 

S1.02-42.6 
75.000000 75 • 007485 
80..00.00_0_0 80• 006906 .. 
85 • 000000 85 • 010751 
9 0 • 0 0 0 0 0. 90.013636 
95,000000 95 • 013561 

_10DADQ000 „l_QP_ . 0154)  

- 3 .7050000E-02 
_ .52 .______ ___________ 
- 3• 3723333E -02 
- 3 .2287500-02  
-391026000E•-02 
▪ •9683333E•-02  
a-2.8315714E702 

- _72.A 6_6 9_.(1 QS) 
.5327777E-02 

- 2.2430000E-OP  
-1.7386666E-02 

1.-11-152_0.0.00. 
- 1 • 2148000E-02 

OE-03 
.5028571E-03 

- 4 27500 OE-_c13 
.9844444E-03 

-3 •1472727E.-03 
. . -5.7666666E70_2 

-3.9461538E-03 

- 9.9800000E-03 
. . -18,16325000.E-.03. . 

-1 • 2648235E-02 
. -1.5151111E70.2 ... 

-1.4274736E-02 
-1.5410000E-02 



- - =275..0 
PRESSURE 

(1.1,MEP ATUPF) 
PRESSURE PEP-CENT 

c- t A T LON. 
(ATM.) 

100000000 
( ATM. ) 

.-t4.1.58000.0E=a2 
2.0000000 2.0007961 -.3.9805000E-02 

0.000.00.0 . 3..0011408 -1.8026666E-02 
4.0000000 4.0014674 -3.6685000E-02 
5.0000000 5.2_0017493 -3.4986000E-02 
6.0000000 6.0020237 -3.3728333E-02 
7. 0000000 7.0022904  _ -3.2720000E-02 _ 
800000000 8.0024584 -3.0730000E-02 
9 ..Qp00000 _ 9.0027157 -3.0174444E-02 
10.000000 10 .002684 -2.6840000E-02 
A5• 00000 Q 15.003314 -2.2093333E-02 
20.000000 :02 

-- _29.0.00000._ 
03503

.
5 20 • 00399 

2,•0 1 0E0 2 _
:1.

1
7,572,5600000E 

-1•1396666E-0P 30 • 000000 30.003407 
:39 .0QQQ_0(1...._ _ -9.1628571E-03 
40.000000 
45.'00000a. 1[;:0000=74 

*.8•6675000E-03 
-592866LL6E*03 

50.000000 50.003131 -6.2620000E-03 
0 55.00000 _ . . _ 55.0.04542 -8•25818 j.8E-03 

60.000000 60.003805 -6 3416666E*03 
.000000 650006107 _ _ -•903953a46E7D03 

70.000000 70.004627 -6.6100000E-03 
. 0Q0 a9011.0- 

80.000000 

90.000000 
. 

100 .00000 

7.5_160a754.6_-1 ,001 F-fl2  

80.006797 -8.4962500E-03 
.85 • 01032P 5.6AZ  -  OP  
90,017657 -1.9618888E-02 
95 • 01.8283._. -02 
100 .02261 -2.2610000E-02 

   

   

   

T=280•0 

12 

( I TERATURE ) 

1.0000000 
00.0.1.0.apQ- -.Zan 

.__PRESSUBE___. 
( CALCULATED ) 

) 
1.0004339 

_a.nn083-1(4 

..pDCENT. 
DEV IATI ON 

-4.3390000E-02 
-4.1f-ognonF-n2 

3.0000000 3.0012001 -4.0003333E-02 
11 4.0000000_ .. _ ..r.n 68727500E= 02_ 

5.0000000 5.0018463 -3.6926 000E-02 
6.00.0-0.000  6.0021950 -3.5916666E4-0.2 
7.0000000 7.0024047 -3.4352857E-02 

a._0_02 6 4 42_ -2:3..30525.00E-02 
9.0029041 -3.2267777E-02 9.0000000 

C .  .10.6000000 - - • 10.003086 ---• -*3•0860000E*02 
15.000000 15.003745 -2.4966666E-02 

. 20.000000 -20..0041e8- -2.0940000E-.02 
25.000000 25.004127 -1,6508000E-02 

6 -1 -02 .29-30-0-0.0E 
35.000000 35.003852 -1,1005714E-02 

5 _ _404000000 40.004625. •1562500E*0.2 
49.000000 45.004763 -1,0984444E-02 

- - 9.0.000000 5.0 40-05106 - 
55•000000 55.004019 -7.3072727E-03 
60.  •_0_0_0(10.1) 6n. 006F,27  -1 .1045.10.00E-02  



-129- 
65.000000 65 • 005041 .74,7553846E....03 
70 • 000000 70 • 005838 •••863400000E•••03  . _ ._..... _.....  
75 • 000000 75 • 011581 -1.5441333E-02 

_. __.0_..._000_0_0() 8QALQ_11_2_13  -1 L.4_016250E-02  
85.000000 85 • 015044 -1.7698823E-02 
90,000000 . . .....___ .9.0 •.01.307_1... _....... . . -1 .452 3.3_3_73.E.-02 
95 • 000000 . 95.021386 -2 • 2511578E -02 

_ A-00.00000 .... ... .100.4,01916 _...--.. - -.1 •91.6.0000.E-_02... 

--T-7,289-• 0 
PRESSURE 

..(LITERATURE).. 
(ATM.) 

.1. • 0.00000.0 
2 • 0000000 

_..3•0000.00a 
4 • 0000000 

_5.000_0000 
6 • 0000000 

_7•000.0_00.0. 
8.0000000 

PRESSURE PER-CENT 
.CALCUL A T ED.L_____DEV I AT I ON 
(ATM.) 

2.0008004 
3 .  
4.0014868 

.5.001_8057 
6.0020873 

_ 
8 • 0025877 

Q27891  

-4.0020000E-02 
 -3.R470000E:-02 

.7170000E-02 
_-3•61.14000E-02 

- 3.4788333E-02 
. -34235 L4.28F  

- 3.2146290E-02 
-2...D290000E-02 
••3 • 1940000E-02 

- 2.2110000E-02 
• _ . -1 6736. E 

- 1 .3866666E-02 
•2117-L42E  -02  

10 .000000 10 • 00319a 
150090000_ 
20.000000 20 • 004422 
25.000.000 25.004164 
30 • 000000 30 • 004160 
35,000000 35 • 0042.41  
40 • 000000 40.004063 

_450.0.04729 45 • 000000 . 
50 • 004403 50.000000 

...:55 • 00.00.00_ _ 59 • 00_55.P6 
60.000000 60•005626 • 

-65 •110_0.1:10.0__ f% . 0n69a2.  
70 .000000 70 • 010424 
75.• 000000 .. ._.7.5.. 0.09689. 
80.000000 80 • 014473 
85 • 0000.00_ 
90 • 000000' 90.021420 

• 000000 
100 .00000 100.02301 

-1.0157500E-02 
- 1_._0908888Ef7D2 
-8.8060000E-03 
-1.0174545E-0.2_ 
-9.3766666E-03 
- .06Rn0mOr-n2  
-1 •4891428E -•-02 

. 
- 14,8091250E-02 

.. -2 ..1742352E0? 
-2 • 3800000E---02 
-2-4_4237994F-0? 
- ..3010000E-02 

11 

T=290.0 
PRESSURE PRESSURE_ PER-CENT 

(LITERATURE) (CALCULATED) DEVIATION 
(ATM.)  

1.0000000 1.0003555 -3 .5550000E*02 
2.P.0000.00.0 . _ __20Q Q06893 . -3 • 44.650S) C/E7.02 . 
3.0000000 3.0009937 -•3•3123333E02 

__40QQ12876.. 73.2190000E702 
5.0000000 5.0015490 -3 •0980000E--02 

L...001.8_014 -1.0023333F-02  
7.0000000 7.0020502 -2.9288571E-02 

5 .... . 8.00000.00. .. _8 • 002249_5_ . ..._ . =2...8118750E-Q2 
9.0000000 9 • 0024557 -2 .7285555E-02 

A - 1 .0-1 I OD 0 0 0-0 - - - - - . 10 • 0029-40- --- - .---=:249.400000E.:--02 
15.000000 15• 003669 -2.4460000E-02 

-1.94.7naCP-n2  



-130- 
25.000000 25.004126 -1.6504000E-02 

3141_0004267 -1.4223333E^-02  
35.000000 35.004401 -1.2574285E-02 

 _40.00Q00Q 40.004598 -.-_1,1495000E-02  
45.000000 45.004350 -9.6666666E-03 
5po0000o 50.005429 -1.0858000E-02 
55.000000 55.006622 -1.2040000E-02 

- _600000000- _60,0_07.137. .!7.1_.1895000E-02  
65.000000 65.008117 -1.2487692E-02 
70.a00000 70_009941  -1.4.2014Z8F-02  
75.000000 75.011792 -1.5722666E-02 

. 80.01.6664 -?.0830000E-OZ 
85.000000 85.020733 -2.4391764E-02 

.90.021434_ -2.381555.5E-02 
95.000000 95.023339 -2.4567368E-02 
101.0._*Q0QQ0 100.0?535 -a...5250000E-02 

- T=299.0 
PRESSURE PRESSURE PER-.CENT 

(I__LTERATURE.).. ( CALCULATEn ) rIFV_LAT_LON. 
(ATM.) (ATM.) 

1-0-0.002606 -2.F,oF,0n0oF-np 
2.0000000 2.0005079 -2,5395000E-02 
.3.0000000_ ___3s900/a25 
4.0000000 4.0009589 .-2.3972500E-02 

____5.0000000 51,001J511 ..•203022000E-•02  
6.0000000 6.0013384 -2.2306666E-02 
7.100000011_ 29_2 ( •••24,1715714E--02 
8.0000000 8.0016984 -2.1230000E-02 

.9.0018501 =2_00556666E"-02 
10.000000 10.002260 -2.2600000E-02 

_15.000000 150_002821 -1...8a06r,66P-n2 
20.000000 200003314 -1.6570000E-02 
25L.Lnoarm -14'47A4(In0E-n2  
30.000000 30.003471 -1.1570000E-02 
35.000000.  _35...004.3.53..........1.23.712E-O2  
40.000000 40.004859 -1.2147500E-02 
.45_•000000 45.005354 -1.189.7772E=0.2._ 
50.000000 50.006033 -1.2066000E-02 

2 99..culkaapa 59.0(17192 -14.2a01A1F,F-02  
60.000000 60.008059 
65.0000.00  13.5...01.2.L6L. 
70.000000 70.012847 

0 . _ 75..000000 _751,0127719 
80.000000 80.017889 

-1.3431666E-02 
-14,8709230E--02-
-1.8352857E-02 
-2.3625333E.-02..  

-2.2361290E-02 

 

 

9 i r noo a5.112.1017 -2.0513.0.821F-t.02 
90.000000 90.027123 -3.0136666E-02 

6------95,000000 950.030008 tt..3•158.7368F=.02  
100.00000 100.03468 -3.4680000E-02 

T=300.0 
6 PRE  S SURE_ P.FRCEN-T. 

(LITERATURE) (CALCULATED) DEVIATION 

1.0000000 1.0001473 -1.4730000E-02 
- 2.0002894 

3.0000000 3.0004261 -1.4203333E-02 
3 A.Aanoaono 4Qfl0QR,..1.3qcnnop-np 

7 



. -131- 
5.0000000 5.0006801 -1.3602000E-02 

_6.0000000 6 • 000796.6. . 
7.0000000 7.0009206 -1.3151428E02 

P.00_0997a -1.24681 QE-02 
9.0000000 9.0011166 -1.2406666E-02 
10000pp0 _ 10.001257 -1,2570000E-02 
15.000000 15.001781 -'1.1873333E-'02 

_20000000_ .2.0POUO.a4_ _ _•••14,0170.(1(22E=2.2._____ 
25.000000 25.002678 -1.0712000E-02 
30A 000000__ 30.003299 -1,0996666E-02 
35.000000 35.004121 -1.1774285,502 
40.0.00000. 40.004872_ -1,2180000E-02 

45.000000 45.006026 -1.3391111E-0? 
.50.0n000n 50.008302 -..1416.6.0A.00.0E-(12_ 
65.00ompo 55,009718 -14,7669000E02 

60,1111_44.1 -1.9001666E-02 
65.000000 65.015491 ..•.2.38323075....02 
70.00000.0. 70.019032_ .-2.7188571.5-02. 
75.000000 75.022706 •.-3•0274666E-02 

... _800.000000. _130,023509. ..-•2•9386250E-02 
85.000000 85.028116 -3630776475-.02 

--_--2DADDOD00. 90.031627 ...1,9141111F-.-n2 
95.000000 95,042746 -4.4995789E-02 

_100.04250 .:-.4•2500000E-02 

177-310.0.. ••- 

PRESSURE PRESSURE PEP-CENT 
(LITERATURE/ P 

(ATM.) (ATM.) 
_1.0000000_ 
4.0000000 3.9995918 1.0205000E-02 

_ _7.0000000... _ 7•28142855.7_12_3. 
10.000000 9.9996175 3.83000005-03 
Asl.o.oaaon._ 39.298.431 3._9229000P-03 
70.000000 70.010751 -1.5358571E-02 
100.00000  100.02564 -P.96.4000.0E-02 

___••_ 

PRESSURE PRESSURE PER-CENT 
12 r1FAITAT1nm 

(ATM.) (ATM,) 
1.00000n0_._. - -.999961_39 -1.670.0.0.00E-03. 

3.9994286 1.4285000E-02 4,0000000 
.7.00000.00_ -• _____1045042.55E7.02 
10.000000 9.9995787 4.2200000E-03 

A.0..".00.0514 ..1.28r,000aE=1.0.3 
70.000000 70,022482 -3.2117142E-02 

8_ _100.000.00 -5 •_072.91/00E -02_.__ . 

PRESSURE 
!LITERATURE) 

PRESSURE 
(GAL CULAIED) 

PER-CENT 
nEVIATION 

(ATM.) 
_1_410000000 

(ATM,) 
4..6700000E703 

4.0000000 3.9996669 8.3275000E-03 
7..0000000_ 6,9991875_ 1.16071425-02 
10,000000 9.9995543 4.4600000E-03 
40,000000 39.999006 2.4850000E-03 

- 

_ 



-2. 1220000E-02 70.000000 70.014854 
_ •_05992 

PER-.CENT 
DEVI ATI ON 

3"..7.-36.0-• 0 
PRESSURE 

(L I TER ATURE ) 
PRESSURE 

. 1. CA L.C-ULAT ED ) - 

-132- 

PRESSURE PRESSURE 

( L I T..ERAT_URE/. ( CALCULATED ) 
(ATM.) ( A TM • ) 

.... 190000000 J000_00436 
4.0000000 4 • 0003082 

7•000000a 7 • 0007988 
10.000000 10• 000549 

PER-CENT 

DFILLA.L.LO_N 

....!.4...3000_00E -03 
- 7.7050000E-03 

- 1 • 1411428E -02 
-5 *4900000E-03 

AO, OQC=0 
70.000000 

100.00000_ 

40 • 01.3943 ...3._•.4f5_7_5.00F -02 
70• 036969 -5.2812857E-02 

• 0732.1 •12.10000E-02 

'4504...0 
PRESSURE 

( L I T ER ATURE) 
( ATM • ) 

• ... _ .t. 000.0000 _ -1.0000338 

PRESSURE 
leALC.UL ATED ) 

( ATM • ) 

4 .0000000 4 • 0005527 
000.00.0.0 _7, 7a -Q-010193 

10.000000 10 • 000565 
40.o0ocoo _ . 40 • 01331_7 
70.000000 70• 039731 
100.000.00 

( A TM • ) ( A T M • ) 
1 • 0000000 1 . • O. (10.02.44 
4 • 0000000 4 • 0004006 

10.000000 
40 • 0000.00 
70 • 000000 

• . oo.._oon._ori.. 

7..0 00-5.504 
10• 000604 
4Q:01_3146 
70 • 0511 70 

• 44 0.000 
-•1 •0015000E-.-02 
-7.862f=F171F -03  
-.6 *0400000E-03 

3..28.650 0 OF -0_2.  
-7.3100000E-02 

- .. 100 • 091.55----. .1550_0 0.QE.--02 

PRESSURE PRESSURE 
T.ER ATURE.) ( CAL CUL ATE.D.I__ .DE-V-1 AT I ON___ . . 

(ATM.) ( ATM • ) 
W. __L•0.0.00.0.00._____1.00001.52 

4 • 0000000 
9 _.._ 

10.000000 

- 40.000000 
70 • 000000 

7 

6 

PRESSURE 
•• .( L ITER-AT-L./RE )•• 

( ATM • ) 
1.0000000- -1.0000061._ • "6 _ . 
4.0000000 4.0001066 -2.6650000E-03 
m.anapono -4947) 2F-Crl  

2 

4 • 0002520 -6 •3000000E-03 
7-.000792D - ..L.1 42 
10 • 000664 -6.6400000E-03 

• 40-.0 .13436 --3 • 359-0-000E--02. - 
70 • 043195 .-6•1707142E-02 
100.O96-37 • • • - -- • -....-9-•-637000-0E -02- • 

PRESSURE PER-CENT 
(. CALCULATED ) 

ATM. ) 

- 

PER-CENT 
. . .DEVIAT_LQ.N. 

-2 0_3500000E-03 
- 1.3817500E-02 
--1.49614?8F-0? 
- 5.6500000E-03 

-5.6758571E-02 
-a•o4.5anon.E.,o2 



-133- 
100000000 10.000750 •••7•5000000E-03 

_400000000. _400_014175_ .54.37900E•-.02. 
70.000000 70.050850 -7•26428.57E-..02 

1.0D-aID47A -.1047Rn0C  

_ ..:17F,390 • 0 
PRESSURE PRESSURE PER-CENT 

.(LITERATURE). .(.CALCULATED/ DEVIATION. 
(ATM.) (ATM.) 

J. 0_Qa0.011 -fa-3110_0°0F -LA 
4 • 0000000 3.9999653 8.6750000E-04 
7 • 000000.0_ ...__... 7.111.0.0.061.17 
10.000000 10• 000859 -8.5900000E-03 

...4.0...000.000 . 40.• 01536.9 . -02 ..--!"3_10342.25.00E 
70• 000000 70• 053021 -.7.5744285E-02 
101) 0 MOD_  .-1-16 -.6.116AR000  

PRESSURE PRESSURE 
. ( L.I TER AT.URE.).... (CALCUL A T 

PER-CENT 
...OE. .A_Ti_ata_ 

 

 

( ATM • ) ( ATM • ) 
"99998884 LA12000Q-0E703 

4 • 0000000 3 • 9998277 4.3075000E-03 
7 • 0000000 7 •000.1884 . . • -2,6914285E-03_ 
10 • 000000 10• 000992 -9•9200000E.-03 

000000 .....40.• ........... 40•_016999.____ 
70 • 000000 70 • 056702 -8•1002857E.-02 
100_,•00_000  I 00_•_121  Ft  ,_..121sarmo 

_ _ _ T-741060_ . 
PRESSURE 

(1- ITERATURE ) 
( ATM. ) 

ao_o 
4.0000000 
_7.0000000_ . 

10.000000 
40.00000a. 
70.000000 

12 laa...aoopp 

               

PRESSURE 
ACALCULATED) 

(ATM.) 

3.9996935 
• 6•99977.15.1-_____ 
10.001148 
40:015052. 
70.061819 
la.0_,11025  

PER-CENT 
mEmiAmLam 

            

            

7.6625000E.-03 
341985714.E=.0.3. 

-1'1480000E-02 
-3"7.63.0000E-02. _ 
-8.8312857E-02 
-4".11020n0  

          

          

          

                

PRESSURE PRESSURE PER-CENT 
.(cAL-0ULATED). QEVIATION__ 

(ATM.) (ATM.) 
.99997237 2.,77D0Q00E-D3  

4.0000000 3.9999633 9.1750000E-04 
7.0000000. ._____7•00.007.6.2. ..-141,0,885714E03 
10.000000 10.001326 -1.3260000E-02 

..... .400_000000. •A0.0_221536 _n5..03840000E.-02._ 
70.000000 70.068365 -9.7664285F-02 

,1412000(._ 

 

PRESSURE PRESSURE 
..(LATERATUPE)_. .....(CALCULATED) 

(ATM.) (ATM.) 
0.999964A8 

PERCENT 

3.6n00021E-03 

 



PRESSURE PER-CENT 
(  CALCUL A T E. (:)_j_ D_EMIALLQR  

(ATM•)  

.99995679 4.3300000E...03  
4.0005135 -1.2837500E-02 
.7.0014078. 
10 • 000755 

70• 064371 
100 • 15325 

. -2a0.111428F  
- 7.5500000E-03 
-1.4197()OF--n2  
-9.1958971E-02 
-.15329000 

PRESSURE 
( CALCULATED L 

(ATM.)  
1..0000493 
4.0007935 
7,001040.4 _ 
10.001002 
40•0193Z9  
70.074795 

___100 •I6313 

PER-CENT 
DEVIATIQN. 

-4.9300000E-03  
-1.9837500E-02 
7 1 *4862857E-Q2  
-1.0020000E...02 
-4.8347900E...02  
- • 10685000 

163_130110 

PRESSURE 
( CAI C.til LITFO  

(ATM.)  

4.0006769 
7*0.0-1.3813 
10.001269 
4-0.-02-3362  
70 • 079402 

- 400.46555. 

PER-CENT 

900.1300.E_z_._03. 
- 1.6922500E-02 

-1.2690000E-02 
5.4.43/a 09000E -4.2- 

- • 11343142 

~FV TATION  

-134- 
4.0000000 3.9998366 

_ 000000 *9996E363  
10.000000 10.000529 

4 Q-a-00.0.0 on _4,0  *012404  

70.000000 70.055191 
100400000 .100414607  

4.0850000E-03 
-4_6_4.8_142 89.E...113  

- 5.2900000E-03 
-340 .010000E-02  
-7.8844285E-02 
-ft 1460 _- 

__TF.A.40* 0 
PRESSURE 

 ILA ERAII/RE-2_ 
(ATM•)  

_1.0.0.0.0.0.0.Q ___ 
4• 000000.0 

- 7.000.0000 .._ 
10• 000000 
40_6.00..0110.0 
70• 000000 

•- . ____100.000.00 .._. 

PRESSURE  

.1.1".C.  L.  T-TE:4 A5TUQR11:1 
(ATM•)  

1 •0000000 
4.0000000 
7 •0000000 ........  
10.000000 
40 • 00 QP 
70.000000 
1.10S1.•.00000 

_. T=460 • 0. . 
PRESSURE 

( I LTERATt1RE3 
(ATM• )  

-1-• 0-0.00000 
4.0000000 

7 • 0000000-- -
10.000000 

12 ..0.0410-0.0- 
70.000000 

11- ---4-00.00000 

10. T:4:.470.0 
PRESSURE 

LLITERAT ORE  .1 
(ATM•)  

a tsoan0000 
4.0000000 

7 

10.000000 

T=480•0 
PRESSURE 

PRESSURE PER-CENT 
Aral CUI A T F  D VI AT -LaN  

(ATM.) 
1-ea-000349. --m3.49000-00E-r03 
4410005636 .-.1•4090000E-02 
-74*a-010342 - 
10.001558 -1.5580000E-02 

-.12166571 
-.1704900.0_. 

PRESSURE PER-CENT 

4a.za0.0-aa 40•02.--7-74A 
70.000000 70.085166 

.. .400400.000.. . 1.0.0e1.7049... 

--(-1.1-T-ER-A-1-UP,F 1 --( _GALLI  JI A T DE V  LLL  T O N 



. • 
( ATM. ) ( ATM ) 

•0000000 __1 1 ..000028.L.. o.81_QQD00E-'03 _ 
4.0000000 4.0004536 -1 •1340000E-02 

(1..CLQ 0000_ 7A0Q12962 -1A9945714E-02 
10.000000 10 • 001867 -1.8670000E-02 
4Q 000000 02.846.3. . .!-.7 • 11575 .00_F 
70 41 000000 70 • 092045 -.1314928 

. _100 00.000 01..1777. ... 7A1_717.200C 

 JI=.420,0 
PRESSURE 

I. T. R.ATURE. . 
( ATM • ) 

             

PRESSURE 
(CALCULATED ) 

( ATM • ) 

PER-CENT 
DEV I AT I ON 

         

           

.1 •.0.0.Q0000 . 
4.0000000 

• 00_0(121.3.... . . 

4.0003465 
7 • 0010.6.76. :1

8
:5

6622551
400p8OF p 

E
:

003 

10.000000 10 • 002195 -2 • 1950000E-02 
0335.15 -R•"47R700E-.02 

70.000000 70• 099986 -.14283714 
1.00.00.0.00. .. .10.0...18.725 .... 

T-7.750 as  (I 
PRESSURE 

(LITERATURE.) 
(ATM• ) 

4.0000000 
7 • 0000000 
10.000000 

_4(40.00_000_ 
70.000000 
_10Q 

PRESSURE 
( CALC_ULATFD) 

( ATM • ) 
.__ 

4 • 0002423 
_7...L0007478 
104,001541 

. A...0.026870 
70• 087881 

.•... . 10.0 • .18890 _ . 

PER-CENT 
DEVIATION 

-1 .490000(1E-03 
- 6•05750OOF -03 
71 a0682857F -02  
-1.5410000E-02 

- • 12554428 
1889000Q_ 

PRESSURE PRESSURE PER-CENT 

.(CALCULATP). QEVIALLQ11_. 
(ATM.) ( ATM • ) 

1.0000000. 
4.0000000 4.0001410 -3.5250000E-03 

_ 2.,,cooanon 7.a=141AR -F,.24nonnop-n,  
10.000000 10 • 000906 -9.0600000E-03 
..40.•0.0000.0.. _ 40 • 02.0537_ .._. 
70.000000 70 • 083798 -•11971142 

10 _ 1.0.0_•20270 -.2.0270(100 

PRESSURE PRESSURE 
(.L TERATURE)... _I_CAL-C)LATtO ) 

PER-CENT 
DEV L.AI.I ON..  

 

 

( ATM • ) 

_ 
4.0000000 

( ATM. ) 

4.0000430 
-_04.... 

-1.0750000E--03 
6 _7 .•-0.12.0(10_Q.O. SLQ.C1.1160 .1.• -.L.94289717-7 -D_3 

10.000000 10 • 001291 -1 •2910000E-02 
5 _ 

700000000 70• 087676 -.12525142 
1Q0.•00.00.0 

3  T=530 • 0  

2 



-136- 
PRESSURE PRESSURE PER-CENT 

_ CAL_C U LA TED)._ _DE_VI_ALLCINI  
(ATM.) 

_4.00000fta__  
4.0000000 

 *24,0000000 
10.000000 
40.0.0.000n 
70.000000 
_100A0Q00_0 

_I= a4D 
PRESSURE 
(LITERATURE) 
(ATM.) 

4.0000000 

10.000000 

70.000000 
-1-1QJ16.0.0000 

(ATM.) 
.09999692  
3.9999469 
_7•011109.423 
10.001690 
40.4028758 
70,099469 
100  

PRESSURE 
(CALCULATED.) 

(ATM.) 
_0_9_2299067_ 
3.9998537 
7.0009560 
10.002106 
4.0.0352a2_ 
70.105103 
100.21599  

1.000000E-04 
1.3275000E-03 

-711.7471428Er_aa  
-1.6900000E-02 
-.7•189.50D.OF••02 
-014209857 
-,21611000  

PER-CENT 
DEVIATION 

9•4000000E04 
34,6575000E03 

_-1.3&521.42F.-02  
-261060000E-02 
•.-8,1823.00D.C1E=n2 
-.15014714 
-.2199900Q_  

PRESSURE 
(LITERATUREA_ 
(ATM.) 

4.0000000 
_ 

10.000000  

PRESSURE PER-CENT 
LCALCULTEDI  0FvLAJIaN_ 

(ATM.) 
.-----4690998496 --1.100000P -01 

4,0001629 -4.0725000E-03 
7.0006784. -9.69.14285E-43 
10 002538 -2.5380000E-02 

_ .40.0000_0a _ 
70.000000 70.111594 

::?Tc912.7 F,2=  loo_otalann 100.21674  

PRESSURE 
(LITERATURE)....
(ATM.) 

PRESSURE PER-CENT 
(CALCULATED)___DEVIATION 

(ATM.) 

   

   

12 1.aapn0nn 699991951 2.n0non0r-0l  
4.0000000 

..... _74E0000000 
10.000000 

_40.000.000_ 
70.000000  

4.0000747 -1.8675000E-03 
7.0004069_ . 
10.001983 -1•9830000E-02 

_40.033111_ ?-8.277750DE=.-02 
70.104831 -.14975857 

9 L0-0.0000.0 I no  .21.9 oa -.21961000 

8 

PRESSURE 
.(LITERATURE)--. 

(ATM.) 
6 4-40.0000.0.0 

4.0000000 
5------.7.0000000. • 

10.000000 
40.000000-
70.000000 

2 

PRESSURE 
----(CALCULAXEDY-

(ATM.) 

3.9999888 
.7.0008437 
10.001445 

_40..028385 
70.098843 
100.22414  

PER-CENT 
0EV4AT-LON 

2.4.5960000E-03  
2.8000000E-04 

-. ----1  
-1,4450000E-02 

-.14120428 
-.22414000  

     

     

     

      



-137- •- 

T=580.0 
PRESSURE --PRESSURE -PFRCENT 

( CALCULATED ) DEVIATION (L I TER ATURE ) 
 LA IM • 
1.0000000 
4 • 0000000.. 
7.0000000 

-10..0000.00 
40.000000 

00-000.0- 
100 .00000 

T=590.0 
PRESSURE 

(LITERATURE)  

1 .0000689 
..4.00.07055 
7• 0012874 

40• 031907 
70610764-1 
100 .23020 

----PRESSURE 
( CALCULATED ) 

(ATV:Lai 

-6.8900000E-03 
77.1 •76::375.00E-02 
-1.8391428E-02 

-7.9767500E-02 
-.153222.85  
-.23020000 

DEVIATION 

1.0000000 
4...0000000_ 

1.0000638 
Q.006235 . 

...-6.3800000E-03 -6.3800000E-03 
_ -02 

7.0000000 -2 •4817142E -02 
1.0..000000. a 9 0_ 10 0 E _4 

-6 .9107500E -02 
=-4k-14.729F197 

40,000000 
7.204.0000,00 7710

.
070

: 

s )

010

0
17

1

1.
3

:

4
7:2: 

40 • 027643 

100.00000 100 .23775 -•23775000 
-...-.-..-.-....- ......-._. 

_ _ 

_ 

T=600 • 0 
.. PRESSURE . 

( L I TERATURE ) 
TISI 

1 • 0000000 
4..0000000 
7.0000000 

-10400_0.000 
40.000000 
70.00_00-00 
100.00000 

•••. •...••_.• • 
T=198.16 

PRESSURE 
(LITERATURE) 

12 (ATM,)  
100.00000 

.... _150.0.0000_ 
200.00000 
30000000_0 
400.00000 
.agn_o_naon 
600.00000 
 80000000 
1000.0000 

7 . .1100.0000 
1200.0000 

6  

. PRESSURE ________P_E rEN 
( CALCULATED ) DEVIATION 

1.0000588 
4.00094.44 ,.  

-.-5•8800000E-.-03 
.-2•3610000E-.02 

7.0014949 -2 • 1355714E '--02 
10 • 00191-2 --- n 0 cIE..-0 2 _ 

-7.9022500E-02 40 • 031609 
7'") 43, 0.6280 --19 1R2 -57  
'100.23669 -.23669000 

. PRESSURE 
( CALCULATED ) 

( ATM. ) 

. .PER-CENT . 
DEVIATION 

• 10139000 100.10139 
.150•0_3?93 72._•_19533:1:2E 
200 .03509 -1.7545000E-02 

. 300 .03786 _ _ .. -1.2620000E-02 
400.59344 -.14836000 

3 • 9 254.3 
609.54421 -1.5907016 
837 &85689 7-4.7321112_ 
1084.2315 -8.4231500 

.2_9856_3 
1343.8713 -11.989275 

T=223•16 
5 .._ _PRESSURE. _ _PRESSURE 

(LITERATURE) (CALCULATED) 

100.00000 100.03279 
149.92107 

. PER-GENII_ 
DEV I AT I ON 

-3.2790000E-02 
4-•599113.3fr-02 



200.00000 
 300.000_00 

400.00000 
900  

600 .00000 

800..000S:1a- 

1000 1000.0000 

_.1.1..Q0. • 0.000 _ 
1200• 0000 

199• 93277 
-299...568-96  
399.47712 

603.23336 

8.18 * 6_7029_ 
1048 • 4931 

_ .9.412_ 
1292.7687  

3 • 3619000E02 
-•_14-46.snrin  

• 13072000 
•••9•146Firl.00E-02 
-.53889333 

• 3338_43_7 
- 4.8493100 

- 6..26/3818 
- 7.7307250 

T=248.16 
PRESSURE_ 

(L I TERATURE ) 
_._ (ATM.) 

100.00000 
QOD0.0__ 

200.00000 
300 .00000 
400 .00000 
500 .00000_ . _ 
600 .00000 

1000.0000 

-110_0.0000 
1200.0000 

PRESSURE 
( CALCULATED ) 

( ATM..) 
99 • 991528 
190.03E177  

199 .91848 
299,50289 
399 • 34677 
499 .5_6756 
600 • 71616 

809 *33-94..8.-. 
1029 • 1378 

... 114.4.2596_ 
1262 •1-165 

PED*CFNIT  

DEVIATION 

8 •4800000E....03 
-.2.4911111F-02 

4.0760000E-02 
_•_1_6570333 
• 16330750 
8 •648800...0E--02 

-.11936000 
-1.1674390  
-2.9137800 

acl 0 
- 5.1763790 

1=273.16 
PRFS.StIRF PRFSSURF P -1:2-CFNT 

L I TERATURE ) 
. . 

ICJ() •00000 
---150 .000.00 

200•00000 
300 on0000_ 
400 .00000 

-..-.50.0•00000 -.••••-• 
600.00000 

-•--- 800 •00000--- •-• 
1000• 0000 

12 • -4-1.0-04-000-0 
1200.0000  

( CALCULATED ) DEV I AT I ON 
_ . ...  

100 .03629 -3.6290000E-02 
_L5_0..•_02282 --1 • 52.1.3_313F  -0P 

199 • 94829 2.5855000E-02 
299 -57-9.9.8- • 140r)0666  
399.51274 •12181500 

- --- • .9.•866-80000.2 
600.06922 -1 • 1536666F -02 
805.02470 
1018.6909 -1.8690900 

-11-2-9•98-7-4. 
1243 .9112 -.3.6592666 

T=298.16 
W. . _PRESSURE 

(L I TERATURE ) 
PRESSURE.__..PEP.CEN.I  

( CALCULATED ) DEVIATION 

   

   

100.00000 
190 •000-00 
200.00000 

7 300-.000-00 • 
400 .00000 

6 .. 

100 .03530 -3.5300000E-02 
150 • 03324 - - - ••••2*-24-6-0-00-0-F.:=02 
200.03600 1.8000000E02 

- 299 •69-427. - G191000  
399• 82688 4 .3280000E -02 
499.74-7-41 5-.0-5-1-8-00.0-a--  -02 

- 3.9028333E-02 
...Ls-43412.25Q 
- 1.3436300 

• • • - •11 22 • 4597 • • 
1233 .3522 -2.7793500 

600.00000 600 .23417 
-800 .00.00.0- - .803 .472.9R 

1000 •0000 1013 • 4363 
11-00.0000 • 
1200 •0000 

3 

2 



T=323• 16 
PRESSURE.. 

( L I TER ATURE ) 
(ATM..)  

...P.PESS.UPE---... 
(CALCULATED) 

(..A.TM • ) 
DEVIATION 

100.00000 
....1.5.0 4,00000  

100 .08295 
150,07619 

-8.2950000E-02 
-507933.33E-02 
-1.7185000E-02 200.00000 200 •03437 

.300.00000 .7:_6•4500000E2r03 

400 •00000 400 • 10834 •••2•708500CE-02 

900.000_00 50_0 • 11747 -7:24940.10E-02 

600 .00000 600 •66423 -.11070500 
•00000 .800 -.40409750 

1000• 0000 1011.2472 • 1247200 
. Li 00•0000.. 1.118.55.12_ . . 
1200.0000 1227 •5116 -2.2926333 

T=373• 16 
....... PRESSURE . 

( L I TER ATURE ) 
1 A.TM • ) 

( CALCULATED ) 
._._..(..A TM. ). 

PER-CENT 
DEVIATION 

100.00000 100.10720 -.10720000 
100118R6 -7 •c42 -02 -4-0-000E 

200.00000 200.14219 -7 •1095000E -02 
300...00000. 30-0 .233-4-3_ .. -7 •78100.00----0.2 
400 .00000 400.58959 • 14739790 

 5.0.0..00.0.00 501.0726.7 -- --.?1-4S-34O0 
600 •00000 601 .96283 -.32713833 
800 .0.(:10.00 R04.53654_ - o 9F,7067.5_0_ 
1000.0000 1010.9327 .0932700 

..1.1.0.0.0000.0. -1.519209.0 
1200.0000 1223.4218 -1.9518166 

T=473• 16 
PPF S SURE 02E-cstIRF T 

( L I TER ATURE ) 

100600000 
1.50.00.000. ..... 

200 .00000 

( CALCULATED ) 
( ATM..) 

100.16494 
•.- 150 .26201 - 

200 .27651 

DEVIATION 

-.16494000 

-.13825500 
100.0(100-0 300-o-42-1.-56- 
400 .00000 401 .30637 -•32699250 
5.00.•_00000 • -.45165000 
600 •00000 603.91043 -.65173833 

;3 .  . -8.00.00.00.0 ........ 808.11152.  -l e nt -4944LO. 

-1.5278500 1000.0000 1015.2785 
1-12-0-•-3119 -1 -a46718.1 

1200.0000 1226• 0547 -2.1712250 

T=973• 16 
7 _.._. PRESSURE. _...._._ PRESSURE_ 

( L I TERATURE ) ( CALCULATED ) DEVIATION 

100.00000 100 • 17888 • 17888000 
_......150 •0000.0. 15_0 4.317.1_5_ 

200 .00000 200 •40356 • 20175000 
_300.00000 _30_0_, 71_0.71 . -_t_23.6903.33 

400.00000 401.50012 -.37503000 

_______1a..A.00000  50331:12933 -.60766600 



-140- 
600.00000 

- -80 o_...o.orma____ 
1000 .0000 
1-1-0_0°00-0-0-
1200• 0000 

T=673•16 
_.. PRESSURE _. 

(LITERATURE )  

(A.TM-fe-1 

604.97344 -.82890666 
--810°69978 -1 • 3374-725   

1019.0521 .9052100 
1124•3482 -249114172,7- 
1230• 6856 .5571333 

. __PRESSURE . ER=CEINLT 
( CALCULATED ) DEVIATION 

CA-1MA-) 
100 .00000 
_150..0.0000 

100 • 19285 
150.330Z1 

-.19285000 
-.22020666 

200 .00000 200 .45577 -.22788500 
300 .85936 .28.6_45311 

400 .00000 401 .87003 - .46750750 
50-0.-.0-0-000 0.71,...110491 -.60098200 
600.00000 605 .74827 -.9580a500 
8.00 .00000 812.D4.450 -••.1. L5039623 
1000• 0000 1021 .4754 -2.1475400 
11.00* 00_00_ _ ..0038 -2 '454 e9_09 . 
1200 • 0000 1233 • 3085 -2.7757083 

T=773. 16 
_PRESSURE .-- 
(LITERATURE) 

. - ( A-TM-•-) 
100 .00000 
450-4.11000n 

. PRESS URE.--_ . 
(CALCULATED) 

_PER.-cENT 
DEVIATION 

130.20153 
-1%0 •-3-38a3- 

•••20153000 
--•-22.588666 

200 .00000 200 .43273 • 21636500 
300-.84314 . .281-04666 

-.4838 3500 400 .00000 401 .93534 
50.0 .00.0.00_ __. 0 •-468.56 ...-.•693/12110. 
600 .00000 605 .44772 -.90795333 
4100.00,00.1) 71F%R6 ociF19607 
1000 .0000 1022 • 6368 -2.2636800 

• 110.0°-0000- -1.128 • 3326 .. 7.569 -Os 
-2.9073500 1200 • 0000 1234 •8882 

12 

1: 

IC 

9 

7 

6 

I. 



NITROGEN-HYDROGEN 

(12.56%-87.44%) 

PRAUSNITZ-GUNN 

IZTHOD 



-142- 
T=0410 

_PRESSURE 
(L I TERATURE ) 

) _LATM.A. 

_PRESSURE PER-CENT 
( CALCULATED ) 

LAMM.. /- 
DE.-  V I AT I ON 

2.9 • C'00000 24. 941621 .23351600 
_ ..5csoonoon_. . . 49. 777495_ • .4.4 

100.00000 99 • F42393 .45765000 
200 .0.0000_ _ _2C.0 .4965a. ,..2.4432.9o0c_ 
400.00000 410 .94591 -2.7364775 

--60.a.laaaaa 630.92131 -5 •08721F11 
800.00000 856 .17393 -7.0217412 

_100040000. _ _ _1085.4430 .. 

.• T7-7.25 ..0 
PRESSURE PRESSURE PER-CENT 

( I I T_E2AT URF ( C_A L C U_T ED) 
• ( ATM* ) ( ATM. ) 

254.000000_ 24.4. 94392_6 •224096.00 
50.000000 40.814790 .77042000 
100...00000 .5.71.824 ____a_4_2818.01)0 
200400000 200453418 -.26709000 

410 • 9921 c4 -22 4a0.25 
600.00000 631 .14897 -5.1914950 
aPao_uaa -2.2851 LOQ 
1000.0000 1089.9505 -8.9950500 

T=50.0 
_ . _ PPE SURF PRESSURE 

( L I TER ATURE ) ( CALCULATED ) 
_......(ATM.)  ( ATM. ). 

.90.000000 49.875022 

200 .00000 200.781E14 
Aoo.n.onno 4114_12.691 
60C.00000 632 .08156 
_800 000 o a__ ___S6C1A43129 _ 
1000.0000 1094 • 4327 

T=100.0 
__PRESSURE_ PRFS SURF 
( L I TERATURE ) (CALCULATED) 

( AIM • ) ( ATM. ) 

PFP-CFNLT__  
DEVIATION 

. _ 
.24995600 

rIn 
-.39092000 

-5.3469266 
__-745539112 
-9.4432700 

PF CENT 
DEVIATION 

50.000000 49.913129 .17374200 
1 00.0.000(1 _ 99.• 81681.4_ ___ _ . _ 1811_9110_0_ 
200 .00000 200 .73919 -.36959900 

° -40_04_0 nano 410.25 
600 .00000 630.61963 -5.1032716 

.85.9.473669 
1000.0000 1095.6654 -9.5665400 

7 

_ 

I. 

T=200.0 

(LITERATURE) 
_PRFSStJPF EN  

(CALCULATED) DEVIATION 

50.00000 50.030788 -6.1576000E-0P 
4.00.nnooft _ L004.05685 _ _ _ .900 
200.00000 201 .12197 .-.96098900 

_AISLQ.J/DOLDP .41 Q...22639  -2 • 56979  

2 

_ _ 



3 

12 

11 

1C 

9 

8 

7 

6 

5 

1. 

-143- 
600.00000 630.10815 —5.0180250 

______800•000PO___ 859,151,51g). ""7412/1118951  
1000.0000 1097.7023 —9.7702300 

T=3004,0 
_PRES SURE.. ___21.14..Es.5.51125 PEgC.NLL_ 
(t_ITFRtTUF)  
(ATM.) . 

50 ."00n0 

(CALCULATED) DFVTATION 
(ATMs.). 

f'1 4,071897 -.14177400 

 

 

Laa_onDain 1M0JA.27.1-58 —.271qA000 
200.00000 201.37535 —.68767500 
400.0.0.000 
600.00000 627.43540 —4.5725666 

.8P0.0.00.00 855A52.513 —J5..9299725_ 
1000.0000 1093.5346 —9.3534600 

2 



NITROGEN-HYDROGEN 

(24.40-75.560 

PRAUSNITZ-GUNK 

METHOD 



-145- 
T=0.0 

PRESSURE_ _PER-CENT  
( L I TERATURE ) ( CALCULATED ) DEV IATION 

( ATM, (  

50.000000 
-1006.00000 

200600000 
600000-

600600000 
- 

1000 • 0000  

49 • 748864 

... 
200 .05014 

. -40.9-..4.0252 .  

626 • 81946 
374  

1072,9230 

•50227200 
_658552000 
-2 •5070000E-.02 

_ . 
-4.4699100 
-,6.6•0-17 1812 

-7.2923000 

T=25•0 
-- • • PRESS-URE- _ 

( L I TER ATURE ) 

50.000000 

. ....10.0.00_000 
200 .00000 

- _40.0 .00000 
600 .00000 

0 n  

__PRESSURE_ . 
(CALCULATED) DEVIATION 

 (ATMa_l_ 
496793768 .41246400 

996.06373 ..,49363a00 
200623150 -.11575000 
409673903. _72..4347575_ 
627.87588 -4.6459800 
R92 .n2002 

 
f,27  

1000 •0000 1079 • 1465 -7.9146500 

T=50 • 0 
. .PRE S SURE._ _ . . .....PRES.SURE__... 
( L I TERATURE ) ( CALCULATED ) DEVIATION 

(ATM,' A_T 
50.000000 
1006000.00. 
200.00000 

600 .00000 
oe  

1000 .0000  

49• 834294 
9.99.682.366. 
200 •47808 
410.03098 
629.28320 

-8.5.56-02207. 
1084 • 5104 

. 33141200 
_•_3 

23904000 
- 2 • 50.7.7.45.0___ 
-4.8805333 
- 6687775E17  
-8 • 4510400 

7 

5 

4 

T=10060 
. PRESSURE . P RES_S_U RE . _ 
( I TERATURE ) ( CALCULATED ) 

1'2 !AIM.L._ (AIi  
50• 000000 496824396 

. .100.0.0.0.00_ 
200 600000 200 •22849 
400•00000_...... _____409 6216)3 _ 
600.00000 628628408 
80_06000_0(1  8596.69657 
1000.0000 1286 •3420 

T=20060 
_PRESSURE__ __PRESSURE_ 
(LITERATURE) (CALCULATED) 

f  

50.000000 49.904584 
_loaAcmclaa_ _99.826293 
200.00000 200.55917 

• __. _A00.00000 . 4.08..33602. 
600.00000 627.28230 

_8 Q 8.55.6_3_196,9 

DEVIATION 

• 35120800 
__•403.69000 
-• 11424500 

- 467140133 
.237( 7) 2  

-8.6342000 

. PER=.C.EN T . 
DEVIATION 

• 19083200 
..173710.0.0 _ 

-.27958500 

-6.9.1  A9Z62  
-465470500 



1089.3518 —8.9351800 1000.0000 

-146- 

T=300.0 
_PRFSCUPF PRFSS N T 
(L I TERATURE ) 

(.A.TM  • )  
( CALCULATED ) 

( ATM. ) 
DEVIATION 

50.000000 50 • 092264 —.18452800 
100 .00000 u -•12115000 
200 .00000 201.04548 —•52274000 
40o.0n00o. 4-08 a 69,P -34_ —2 •1730890 
600 .00000 626.49306 —4.4155100 

.8o0 ..000110 ______ _..-6 .698.9225 
1000.0000 1089•2590 —8.9269000 

12 

11 

10 ..  

7 

6 

'2 



NITROGEN-HYDROGEN 

(48.26%-51.74%) 

PRAUSNITZ-GUNN 

METHOD 



-148- 
T=0 • 0 

PRESSURE _...._. 
( L I TER ATURE ) ( CALCULATED ) DFV I AT I ON 

(IM.L M • )  
25.000000 24 • 954529 •18188400 

. 59 •00.0000 . 490773246_ 
100 .00000 99 • 392335 .60767000 

.. .2Q 0.0.0000.. _ 3 •7_1.'LO_Q00E-0.2 
400 .00000 406.44382 -1.6109550 

(:).0.Q.0_ _612..43039_ ____7_22.9050650 
800 .00000 830.24759 -3.7809487 
.1.000.•0000 1045..79.0n_ 74 • 5 7 9 0 0 0 Q 

  

TF25...0 
PRESSURE 

IL 1.I.E2ATUR 
( ATM. ) 

2.5 • 001=0 
80• 000000 
100 0.0000 
200.00000 

 400 .00000 

 

PRESSURE 
CALCUL-LIED_ ) 

( ATm • ) 

49 • 768940 
9.9..297735.....  
199 • 68639 
4_06097225 
620 • 33489 

_ 835..21815 
1052 • 5332 

DFR-CFNT 
'Irk/ I A ION 

       

          

   

.29.4_74 000. 
• 46212000 
'70_2231100 
• 15680500 

- 1 • 7444375 

      

         

-• _•..- 

600 .00000 
...800..00000.  

1000.0000 

- 3.3891483 
_-4 .4.022687 
-5•25:33200 

      

      

  

T=50 •0 
2RFCcIt 1PF  

(L ITERATURE )  
ATM• 1. 

 

r) 

DEVIATION 

       

  

( CALCULATED ) 
(ATM,) 

       

           

•- 

25 • 000000 
•Donoon 

100 .00000 
200_4,CW QO_CL_ 

24 • 934072 

99• 447129 
Q  

•26371200 
_ 

• 55288000 
6.. 2629 

. . 

- C2- 
400 .00000 

 600.•00.00.0. 
800 .00000 
10004,0000_ 

407 .57024 
621.4_72696 

-1 .8925600 
• 6210933 

-4 •R307100 
-5.....7661 0 0. 

838.64568 
1057.6618 

12 

11 

T 
PRESSURE 

(LITERATURE)._____ 
PRESSURE PER-CENT 

( CALCUL ATE:01____ JEMLATL0N 
( A TM • ) ( ATM• ) 

:0 25 • 000000 2A,9.4.30.  •23948.000 
50.000000 49.797422 •40515600 
IPS •(;)90_0D 99 • 402133 •59787000 
200 •00000 199 • 61305 • 19347500 

8 • 067 -1 • 76.6119..0 g 
600 .00000 622 .43865 -3.7397750 

7 .80.0...000.00___ .8_41..9219.7 . • 2402.4.62_ 
1000 •0000 1065• 4261 -6.5426100 

T=200.0 
5 _ P.RESS_URE.... _ ... PRESSURE_ . 

(LITERATURE) ( CALCULATED ) DEVIATION 
_( ATM •.). 

50.000000 49• 877071 • 24585800 
3 100.00000 99 • 8.9ALP_Q • 10590000 

2 



1077.4298 -7.7429800 

200.00000 200.42941 -.21470500 
400.00000.. . _ . 84..L0025_ 
600 .00000 623.4S105 -3.90850E33 

04-2-.721911  
1000.0030 

-149- 
200.00000 199.94080 2 .9600000E-02 

.00000 • - _ ._4.00 . 407.18Q75 -1 .795_1875 
600 .00000 623.63092 -3.9384866 
a°.01 .000 847.36396 -9_4 9 -)1495/). 
1000.0000 1075.9640 -7.9964000 

. . 
T=300.0 

___P_RE 5.S UR E _ . P.ER -.0 F N T 

(L I TERATURE ) ( CALCULA TED ) DEVIATION 
( ATM. ) ATM. ) 

50.000000 50.017202 -3.4404000E-02 
100.00000 99.942354 0 0.0.41-17S/2_ 

7 

6 

12 

10 

8 

5 

2 



NIT ROGEN4CY DROGEN 

(73.80-26.120 

PRAUSNIT Z -GUNN 

METHOD 



. -151- 
T=0•0 

_PRESSURE 
( L I TERATURE ) 

( A TM 
( CALCULATED ) 

JILT ) ___ 

-CENT _PER 
DEVIATION 

25.000000 
. 50.0000.0_Q 

24. 919285 
49.67D45.7 

.32286000 

.65911.Q.52 
100 .00000 99.088574 .91143000 

1.98 . .5594_8.000 
400 .00000 401 .17401 -.2975O20 
• 60 Q.A.D..Q0.0_0 _ 2515_5 -4,62625"3 
800.00000 

.._10.00•_000() 
807.35944 

13. c:Q7a_ 
-.91993000 
716303780Q. 

--... . - ... 

T=25.0 _ _ 
PRESSURE 

ER A T URE ) 
PRESSURE 

(CALCULATED/ 
PEP-CENT 

_D_EVIATION 
( ATM. ) 

25..000000 
( ATM. ) 

•24172800 
90.000000 49.712920 .97496000 
100 .0000_0. . 99.11.145?___ _ . .... • 8.89.5.5.0_0.Q 
200 .00000 198.86285 .96857500 
4_00_,0Q020 4_02..61733 -.4e_65.4.3 2E5 C 
600 .00000 607.73711 -1.2895183 
800 .00000 813.12724 -_.1.•64.0905:0 
1000.0000 1020.1682 -2.0168200 

T=50.0 
PREaSURE PR ES-5-1JEE EER..7C E N T 

( L I TFRATURE ) 
_ _ 1 A TM ) 

50.000000 

( CALCULATED ) 
(.ATM. 1__ 

49.716739 

DEVIATION 

.96692200 
_100 .00000 _ 99.182156 _ _ 

200 .00000 199.05342 .47329000 
40.3-.8123L -As5aa3 7 C 

600.00000 610.85405 -1.8090083 
800 .00000. 8_1_8.,_7448_2 -a .3431425 
1000.0000 1027.8842 -2.7884200 

T=100,0 
PRE5S_URE PR ES 5 UR E_ ____2E2=CE  N T 

( L I TER ATUPE ) ( CALCULATED ) DEVIATION 
• • . 

50.000000 49. 713573 .57285400 
M _ _ _ 

200.00000 198.92078 .53961000 
9 ___________440...(10110.0._____AuAAL1-1_387 -1.0284675  

600.00000 614.04410 -2.3406833 
800.00000 825.21275 -3.1515937 
1000.0000 1037.3716 -3.7371600 

• ___ 
T=200.0 

_PRESSURE PER-CLNT 
( L I TFRATURE ) ( CALCULATED ) DEVIATION 

_ .... _ _( ATM...)._ ( ATM. )__ _ - ---- - 
50 .000000 49.761771 .47645800 
100.000.00 .69425_000.. 
200.00000 199 .07082 .46459000 

3 400.100000 404...58787 - Le.1-4_6_9_6_-__75.--- 

2 



.. -152- 
600.00000 617.41373 -2.9022883 
80..._ ..0 .00000 . __ __ _____834 a'•  _•_64277 ZL..a30  
1000.0000 1053• 8883 -.3888300 

T=300 •0 
• PR ES SUR 
(LITERATURE)  

PRESSURE PER-LENT 
( CALCULATED ) DEVIATION 

( ATM. ) 
49• 838454 

     

     

000000 

     

p o 0_0 o o_Qp 199_141231  A213 -1a/4900  
400 .00000 404 • 75709 -1.189272 
6.00.000.00 61,7•15997 =2  • 8649282._ 

800 .00000 837.64407 -4.7055087 
1000.00.00._ ___ __ _._.. .1_. 0_6_1..1.4D....3 -C7.9114_0300 

12 

11 

10 

9 

7 

5 

3 



NITROGEN-HYDROGEN 

(12.560-87.440 

GtTNN-CHUEH-PRAUSNITZ 

METHOD 



24 • 9431 36 
4.9.783245. 
99 • 563185 
200 .56447. .... • 

25.000000 
_50 .00.0.00.0 

100.00000 
_ _ .-...P00 .000.00. .. 

DEVIATION 
PRESSURE T  

( CALCULATED ) 

f. p_ER-0F NT 
DEVIATION 

T=200, 0 
PIRES.S.HRF PRES.S.URE_ 

( L I TERATURE ) ( CALCULATED ) 

T=0.0 
. ..............PRE.S.SURE__________ _ .PRESSURE P_ER E N T  

( L I TERATURE ) ( CALCULATED ) DEVIATION 
(AIM..)  

400.00000 411.12436 
630-•77.6.4-1  

800.30000 856 .43046 
.....100.0•0000 . 1085.6159 

PRESSURE 
_11-1.IERALURE) 

.. 

PRESSURE 
S_CALC ULA_T_E  )  

PER-CENT 
DEVIATION 

PRESSURE 
(LITERATURE) 

50.oc0000 
_ o 

200 .nonon 

600 .000 00 
80000.0.0o 
1000•0000 

PRESSURE  
(CALCULATED) 
. ( ATM. ) 
49.877973 

200.81411 
.411-• 25.Lt 284 2°D7  

632 • 16680 -5.3611333 
_86.0 •47678 999597.5  
1094.3786 -9.4378600 

..( A TIM • . . ( . - 
50.000000 49. 914661 • 17067800 
100,00000.. 99.e.822..0_04  • 1780_20_1)0 
200 •000.00 20O.7365 • .1768 2900 

9 . Aflfl 1as.2.21197  
600 .00000 630.61773 -5.1029550 

_______8.0.0...0.0000 ._.59.66894.__...  -7.458 6,175_ 
1000.0000 1095.4853 -9.5485300 

7 

4  . 

( A TM.. ). 
50,000000 

00...0.0000 

_ ( A.TM.•_.) 
.50.031099 

-100 .057.60.. 

. . ......._ 
-6. 2198000E-02 

. =5...7600C.10E.:-.02 
200 .00000 201 12154 --4. c.36077n00 

..4.11040= OP _A  1 • P0.55.2  -2,1"07  

.22745600 
..Aaas. L000 
.43682000 

22.35 0-C 
-P .7810900 

-7.0538075 

( A P1 /411• ) 
25 .000.00.0.. 
50 .000000 

...1.00.s.000.00... 
200 .00000 

nrmn 

( ATM. • ) 
... 24.945058 

49 • 818881 

200 .58100 
411.10q5F4 

.. _#21976800 
.36223800 

-.29050000 
-2 * 7773Q=0 

600 .00000 631 • 30409 -5.2173483 
400.00 554.154 

1000.0000 1089.9940 -8.9994000 

T=50 • 0 
PER-CENT 

DEVIATION 

.244 05400 
. 624275  

-.40705500 

T=100, 0 
12 PRESSURE  

( L I TERATURE ) 



-155— 
600 .00000 630.03433 -5.0057216 
800 •C_OQ_Qa_  _8_59_0_4.5a3.5 -7,4315450  
1000.0000 1097.4139 -9.7413900 

T=300.0 
. PRE.SSURE_ 
( LITERATURE ) 

( ATM • ) 
50.000000 

PPE5SURE PER-CENT 
( CALCULATED ) DEVIATION 

T_M 
50.071764 -.14352800 
1.12.7.076 -•27076000  

   

   

   

200 .00000 201 .36999 -.68499500 
400,0.000.0 409,47002 -2.3675050   
600.00000 627.34248 -4.5570800 
aPoop_Do_ 855  .2.473_1 -6.9059137  
1000.0000 1093.2239 -9.3223900 

12 

1: 

1C. 

7 

5 

:3 



NITROGEN-HYDROGEN 

(24.40-75.56%) 

GUNN.OHUEH-PRAUSNIT Z 

METHOD 



T=000 
PRESSURE- - 

(L ITERATURE) 
CA TM. 1- 

.. PRESSURE__ 
( CALCULATED ) 

-CENT __PER 
DEVIATION 

50.000000 
..10Q.cmoo 
200.00000 

49.759750 
_ _ 99.04547 a0. 

200.18587 

•48 050000 
__•545.30000_ 

-9 .2935000E-02 
400.00000 .409 • 7._79/7___ 1-2.444942 

600.00000 62_7.39183 •5653050 
aan.ronao _______ -6 .0°887"=7 
1 000 • 000 0 1073•9189 -7.351 EV'i00 

T=25 • 0 
PRESSURE - . PRESSURE . PER-CENT.... 

( L I TERATURE ) (CALCULATED) DEVIATION 

- ..)--------- 
49.801698 • 39660400 50.000000 

_1000000.00 99.535458 _ 
200 .00000 200.32878 - • 164 39000 

.. . _410.00673_ .-2..5.0.16)325 
600 .00000 628.27808 -4.7130133 

R52 .4 79,a4._ =.6 
1000.0000 1079.5390 -7.9935700 

T=50.0 
.PRESSURE......._  

( L I TERATURE ) 
( ATKA ) 

_ __PRESSURE_ . 
( CALCULA TED ) 

( ATM,)  

-.CE NT 
DEVIATION 

50 • 000000 49 • 840167 • 31966600 
99 • 703790 1000 - 

200 .00000 200 .54883 • 27441500 
4.0D •0000.0  ... 410.22148 17_00 
600 .00000 629 .56221 -4 •9270350 

-.....-8-00 a -855 -al-9136- -5.91 9025  
1084 •7388 -8.4738800 1000.0000 

T=100•0 
_PRESSURE__ 
(LITERATURE) 

12   1A7M8,..) 
508000000 

11 .100.41.00.000 
200.00000 
40.0.00000 
600 .00000 

-800 ...0...01111(1_ 
1000.0000 

T=200.0 
. PRESSURE-- 
( L I TERATURE ) 

____ PRESSURE 
(CALCULATED) 

LAIR.) 
49.827727 
92..a Bata 
200.26641 

_ 409_.30998 .•-.. 
628.40470 
R94 .74-423 
1086 • 39'27 

..._ _PRESSURE .... 
( CALCULATED ) 

DEVIATION 

.34454600 

.19178000 
-• 13320500 

-4.7341165 
. Fk4C)115_3_2  

-8.612700 

_. PER -CENT__ .._-..... 
DEVIATION 

50• 000000 
100.000.00_ 
200.00000 

..... 4.0.0.00000 . 
600.00000 

49 • 905698 
99*.8300.1..4. 
2.00.56907 

.. 4084.3.4679 
627 • 26315 
855-• 21197 

• 18860400 
_.1.699900.0 
-•284 53500 
-.2 • 08669_75 
-4.5438583 



1000.0000 1084• 1942 —8 .Q194200 

T=300.0 
R.RF SURE PFR—CFNT 

(L I TERATURE ) ( CALCULATED ) 
( ATM, ) 

DEVIATION 

50.000000 50• 092555 —.18511000 
• 00000 •..100. - . • 12.1.8_fa_0.0_Q. 

200 • 00000 201 • 04533 • 52266500 
_400 4.11-841.6.7127 —2.16856'5 
600.00000 626.4265'4 —4•4044233 
800 ...CO C_O.0 _. • 4420_1 _8_91 -6.6.8opc-,12 
1000.0000 1089.0015 ,Cn017.00 

12 



NIT ROGEN—HYDROGEN 

( 48 . 26%41 . 74% ) 

GUN— CHTLEHa.PRAUSNIT Z 

METHOD 



-•- 

T=0•0 
• PRE S-SUP E- 
( L I TFRATURE 

( A -T-M-• 
) 

_ . PPF_SSURE..  
( CALCUL TEr) ) 

(ATM.) 
!FV I AT I ON 

25 • 000000 24 • 958984 • 16406400 
•••••-• .50•000000- .49.79.05/5. 

100 .00000 99• 457378 •54263000 
• 200...00000.. • 200.1482b 7 •4130000E -02-- 

400 .00000 407.04945 -1.7623625 
600 •-0-00-0-0 -3-052 la lf; 
800 .00000 831 •21572 -3.9019650 
1000-.00.00 • 1046.6342 -'4.6634200 

•- --• •• • ••• Tr.z.P5••0 •• 
PRESSURE 

-(._C Ai rui."AxEn...) A T OW 
PRESSURE 
L  I T EPA-1 URE-1. 

(ATM.) 
.25 • 00.0.000... 
50.000000 

200.00000 
4.00 a_00000  
600 •00000 
800.0 0.0.00 
1000.0000 

T=90 •0 
.P_P..E  cUR F 

(L I TER A TURE ) 

25• 000000 
._ _50..0.0.0.0.0_0 -••-.-. 

100 .00000 

400.00000 

800.00000 

(ATM. ) 
24 • 929581 
49• 781607 
99 3.441164 --•• 
199 .84693 
411.2•41c175  
620 .98950 
.835.• 94.137 
1053 • 1623 

t IDF 

( CALCULATED ) 
- ( ATM. ) 

24 • 936527 
_.49.. 810379 

99• 482210 
1 99 • 993.34 
407.89650 
622-.2.1-089 
839 • 17923 
1058 • 1159 

.2.8167600. -- 
• 43678600 

7.6535000E-02 
-1s_e_549375  
- 3.4932500 
..-.4Le_e.1.2.262 .12 
- 5.3162300 

CP-rENZ  
DEVIATION 

•-• 
• 25389200 

-.4,379242.00-- 
•51779000 
3•330.0000r -03  

- 14,9741250 
. . -.3 • 7018.15_0._ . _ 

-4.8974037 

i=inasa 
PRESSURE PRESSURE PER-CENT 

11 (LITERATURE)_. .. .1 CALCUL A .-.DE V I A _Ta 0N 
(ATM.) ( ATM. ) 

_za.000000____ 24 • *233.68000 
50.000000 49 • 802978 • 39404400 
111 ci*.wlcLao  4240i .5_7760000 
200.00000 199 • 68021 • 15989500 

407...24.7213 .  

600.00000 622 .69910 -3 .7831833 
B00.00000 B42_419332 - E..274 15.0..  
1000.0000 1065• 6231 -6.9623100 

5 
T=200.0 

PRESSURE ....  
(LI TERATURE ) 
. (ATM..) 
50.000000 
100 9000QQ_  

PRESSURE 
( CALCULATED ) 

49• 879212 
_9_9 • 901 .9. 

DEVIATION 

•24157600 
9.831 0000E-02 

2 



200.00000 199.96410 1.7950000E-02 
400.0(10.00 _407.23287  
600.00000 623.68425 -3.9473750 
acc...aamo E14.7.•2.76.9A. -.927117  

1000.0000 1075.8885 -7.5898900 

T=300.0 
PRESSURE._ ____ERaasuRE._ PER-CENT  
(LITERATURE) (CALCULATED) DEVIATION 

50.000000 50.018056 -3.6112000E-02 
J00a00000 99._9452QB. __5.48000QQL:-.(12 
200.00000 200.43662 -.21831000 

407.36923 __ __-1•8422075 
600.00000 623.42729 -3.9045483 
800.-0-a0.40- 847....67k785 -5.9547'1 12 
1000.0000 1077.2465 —7.7246500 

12 

11 

10 

8 

7 

6 

5 

4 

3 

2 



NIT ROGEN-HYDROGEN 

(73.88%-26.12%) 

GUNN-CHU-Eh -1ERAUSNIT 

/4M1i0D 



-163- 
T=0•0 

PRESSUP.E.- 
(LITFRATURE) 

PRES.SUPE PER CEN T 
( CALCULATED ) 

C AIM. .)  
Dr-VIA T1 ON 

29.000000 
_50.000000 ... 

24* 924081 
. .49 a 689682. 

• 30167600 

100 .00000 99 • 164592 .83541000 
200..00000 .199..1607.0. .41-969000  

-.50048000 400 .00000 402.00192 
ono° - _60.5...08667 -.R4777R11 

800.00000 809 .06572 -1.1332150 
_ _1000.0000. 10.14..9959 -1.4995900 

T=2.5•0 
PRESSURE 

(LI T EPAT-1.112E )- 
PRESSURE 

f_CALC (IL AT.Er..")_ 
PF0-c=NT 

0E.1.0. A 1-1. 
( A "rm • (ATM.) 

.29.000000 24..9.43.1.53 022738800 
90.000000 49. 726802 .94639600 

_100000000 _ 99.1.67428 .83258000. 
200.00000 199 .06881 .46559500 
40a.enonam 403...2_4673 ..m.L.81168,290_ 

600.00000 600 • 77889 -1.4631483 
_8.00.0000.0. .814.49'496 _22.1.8118700 

1000.0000 1021 .7643 -2.1764300 

T=E0.0 
--P-P.FSSUPE PDFSSLIDF DEP 
(LIT7RATUPE) 

50.000000 

CALCULATED ) 
.) 

VI ATT ON 

49.727616 • 54476800 
100.00000. 99.• 22-4600- • 77540000 
200.00000 ] 99 .20960 •3952 0000 
4.0n-ocia0.0-_ *3201-1-- _4.04 -10-08-00275 
600.00000 611 .68072 -1.9467866 
Ficlo.cloaco._ - -819..8.5192 - 2048-L4-900- 
1000.0000 1029.1963 -2.9196300 

T=100.0 

( LITFRATURE ) 
( A TM • ) 

50.000000 
Q.0.000.00 . 

P-PF S SUM'.  E'k!T 
( CALCULATED ) 

• ) 
49 • 720278 

____.99 • 170748..._ . _ 

nPw T AT ON 
. . 

•55944400 
• 829260.00 . 

200 .00000 199.01594 • 49203000 
4_0_0 00.0D A.04•41.8Wi -1.1047379 
600 .00000 614 .57985 -2.4299750 

.._ 800.000_0.0_ . 825.9524 . . 3.2.4_40525_ 
1000 •0000 1038.2705 -3.8270900 

T=200.0 
--PP-E-FtS-61R.F.------ 
(LITFRATURF) 

1 A Th^ • ) 

  

--PF4--C-Erb4T--
nFV I AT I ON 

   

- 
( CALCUL A TED ) 

(-ATM • ) 

   

   

50.000000 49.764769 • 47046200 
.1.0.0 .000_00 -- 99.327239 . _ _ .672_7.700C 
200 .00000 199 • 11262 .44369000 
4_00.._00_000 404_.12.4_12 -1.181n42  

7 

. 

. 



-164- 
600.00000 617.66106 -2.9435100 
8_00 •C0000 93499578 -.374472 
1000.000() 1054.3295 -9.4329500 

T=30•0 

( L I TERATURE ) 
TM.) ..(4 

P.RFSSI JPF. ...__...._2FP\IT 
( CALC:ULATET)) 

_ . 
nFvt ATI ON 

50 • 000000 49. 839986 •32002800 
n i&s432 .2733800 

400 .00000 404.82460 -1.2061500 
600 aaa.0_ 6.17.31.173 . 
800 .00000 837 • 81921 -4.7274012 
1000 • 0-000.---. C.̀61-.35c11. 

9 

7 

1'. 

G 



METHANE-HYDROGEN 

(9.03%/90.97) 

PRAUSNITZ-GUNN 

METHOD 



-2_6_6- 

 

T=.-210•0 
• PRES SURE-- • • 
(LI TER ATURE ) 

-MS-4 414 

 

• PRESSURE ----
( CALCULATED ) 

4PS4-•-)- 

---PERCENT  
DEVIATION 

   

     

      

172.70000 172 • 89059 -4,11035900 

.364 .500.00 363 • 97192 _is 14487791 
558 • 70000 556.23778 .44070520 

752_• 20.000 74.6 .4.30Z9 ...7670.31.37 
957 .50000 946 .94068 1 • 1028010 

.11_a088  1.6962012 

. Tr4,--180•0 

PRESSURE PRESSURE 

(LITERATURE.) ( CALCULATED).-- 
(PSI • ) ( PS I • ) 

200.00.000_  

411.10000 409.93821 
• 6.35.•60000. 633 • 56041 
849.90000 845.66775 
1.087• 5.000 ... -I .078 • 2525 
1331 • 4000 1312.8067 

PER-CENT 

-  I 91i0-knOn 

• 28260520 
• 32,0892.0_7_ 
• 49797034 
.85034482 
1 •3965224 

T=-.1.50•0 
PRESSURE 
L I TER ATURE )  

PRESSURE- 
( CALCULATED ) DEVIATION 

214.90000 215.10254 
_456_•_9 OD 00 45.5.-•  aaa 4_0 
706.20000 701 •02153 
9.51 .7.0000 941 .54445 . 
1218.4000 1204.2183 

... 14.91..200.0 ..........1475..49Q7_ 
1770• 5000 1757 • 9588  

-9•4248487E-02 
4-2362RP02  

• 73328660 
_ 1.• 06_70952_ 

1 • 1639609 
L..053_467_0 
.70834227 

T=-120•0 

PRESSURE . 
( L I TERATURE ) 

PARES SURE_ 
( CALCULATED ) DE V TAT! ON 

235•00000 234 • 97765 9 .5106382F.•-03 
512 • -P-r-f-aa-- 11 C)06- • 175A 1616 
779.00000 775 .71542 • 42164056 
1055 • 2000 _ 1051-4-1-0.7.5- .- *387841-L6 
1346 • 3000 1338 .7020 • 56436158 
1.650.80.00 --
1968• 3000 

1637-06.4..)-9__ _ • 79_707414 
•66386729 1955 .2331 

T=90.0 

PRESSURE _ 
(LITERATURE) 

(PSI.) 

210,PFSSURE _PEP-CENT 
DEVIATION ( CALCULATED ) 

(.PS LAO_ 
257.00000 256 • 83077 6 •5848249E-02 

----548...2000  a 
848.80000 

5-46-.83213 _.24952 n 2 6  
844 .57084 .49825164 

. 1.1.4.3_•9306 .64872329 
1474.7000 1468 • 1428 .44464636 
L810.5000_ . . ...1.79.8•8907 ........ .64122065 
2162.9000 2151 • 5503 .52474455 

- - 



-167- 
T= m.60.0 

----PRESSURE PRESSURE 
(LITERATURE) 

1 -P-g4-04 
(CALCULATED) flV I AT TON 

278 • 00000 277.773'1 8•1507194F-02 
ao. ___593 .6.00 592 .09393. ----•25-371799 

920 • 10000 915 • 96533 • 4493 7180 
1275 • 0000 . _ ..126.7_6_1744_ ...61377254 
1625• 0000 1613 • 4742 .70928000 

-.192.1-95000 1959,8291 • 59198072 
2358.5000 2347• 0577 • 48515157 

1-30. 0 
PRESSURE . - .__PRESS_UPE !CENT ..PERT 

(L TERATURE ) ( CALCULATED ) DEV I AT ION 
CPC I .1 

300 .00000 300 • 10322 -3.4406666E-02 
63.9 • 10000.. ... 637.29223 .2R2R61R3 
992 •00000 987• 16375 • 48752520 

• - -- .134.7 ...200.0....____ .52661817 
• 31918655 1730. 9000 1725• 3752 

2 13_0800o L1,19.8678 • 5_13056.12. 
2548.2000 2541 .8430 • 24947021 

-- 

12  - 

PRESSURE 
( L I TER ATURE ) 

----PRESSURE- 
( CALCULATED ) 'DEVIATION 

340.00000 -2.6800000E-02 
11 _728.50000_- .1677-9547  

1134.1000 1128.7091 .47534608 
13_ -1546.3000 .1545.26.9.L. 6w6A68822Errn2 

1983.7000 1980.9681 .13771739 
2418451-06 .1746741RFI 

2937.5000 2929• 1561 .28404765 
3 

T=60 • 0 
7 

PRESSURE - - - - --PE-R-CENT---

2Q6.867

340.09112 

( L I TERATURE ) ( CALCULATED) DEVI AT ION 
4 

360 .40000 360 •56641 -4.6173695E-02 
5 773.70000 -772 .02498- -- - - -- 

1202• 1000 1199.2761 • 23491390 
-1646•0000 1643.0762 - - -.1776306-1 - 

2111 • 4000 2108 .0017 • 16095 008 
-0-1-0.8.9-0.Ft  72  

2 

-• 
T=0•0 

PRESSURE 
( LITERATURE ) 

L.P 

PRESSURE__  PER- r..€ N T 
( CALCULATED ) 1-)F:v TAT! ON 

319 • 00000 319.30187 -9.4630094E-02 
.684 • 20.00-0- -682.28863.- - 2793583.7 

• 35902627 1061 • 9000 1058• 0875 
.2000-- -1444 - L436..9779. -- - ----.5000761.6- 

1861 • 4000 1853.3288 •43360911 
5000-- -2285-9 PP 79..39_31 •PFN-72.0.192 

2739.8000 2735• 7697 • 14710197 

T=30 •0 

... 



- - 
3126. 1000 

T=90 • 0 
__-.P_RES SURF  

3121.7663 413862960 

PR=C SURF •E-Ifl  

•-•• --•-- • 

( L I TERATURE ) 

381.20000 
Z17•60000 _ 
1272.8000 
I 74901s:10n   

( CALCULATED ) 
. _ 

381 .19046 
- . 816.0.54165_ 

1269.4453 
17.41a, 5417  

DEVIATION 

2.9026232E03 

.26356851 

.26122)566 
223800000 
275507000_ _ 
331302000 

T=120.0 
_ 

( L I TERATURE ) 

. _ LP S L.e.) 
401.70000 

. .862.030000_ 
1342.8000 
18410800D  
2362.5000 
2909.0000  

2234 o 6552 
. _2754.0805.a_ 

3313 .5010 

PRESSt1PF  
( CALCULATED ) 

401 .66075 
860095653 
1339.5789 

_J2.6022  
2360.8787 
29.12.2732 

.14945487 
_3.024.56363E=.02  

-9.0848726E-03 

DEVIATION 

9.7709733E-03 
•155.80076 
• 23987935 

_32279j,  834  
6.8626455E-02 

T=.150.00 ___ . ... --- 
PRESSURE PRESSURE PER-CENT 
U_LIERATUREI_ (CALS.11-LLEIII___ DEVIATILN 

(PSI o ) 

. ..... _ . _ 422.30000  
907,30000 

. _ 1412, 20.110 
1938.0000 
_ammciann 
3063.3000  

(PSI • 
422 . n79 1 E_ . 
905.35066 021485065 
1409..3824_ __-&19951.84B 
1934 • 6125 017479360 
2486..4263 -..324974F-Q2  
3069.0764 -018856788 

- PERTaLEUT__ _ 
DEVIATION 

T=180.0 
...._.. PRESSURE. _. 

( L I TERATURE ) ( CALCULATED ) 
) 

442 .70000 442.51031 
._____ 949.64254_ 

1482.2000 1479.0151 
2029.7000 2031.2927 
2609.5000 . 2612 .4920 
3.2.1-4_0•811011_ _3225..3483 

4.2848410E-02 
-- • 41122962 • 

.21487693 
-70846-9724E-02_ -- 

-.11465798 

7 

_ T72100.0 
PRESSURE 

_ (LITERATURE)......... 

( PSI • ) 

994 .60000 
. 1.55 o 500a. 

2129.1000 
273209000. - 

PRESSURE PER-CENT 
_LCALCUL A TEDA____ DE V AT LON 

( PSI. 
_A61-.53749 

993 • 64692 
1548 _ 
2127.5651 
273.7.2644 _ . 

=.. 4...165 Q21 Q  
9.5825457F-02 

_41_416252EL_ 
7.2091494E-02 

2 



-169, 
PRESSURE 
LITER A T UREJ _ 
(PSI.) 
4192.9000D 
1038.2000 
1619.0000  
2221.6000 

 _2853.6000 . 

_I=4.2.7DS? 
PRESSURE 

(PSI.) 
. _ 502.00000 

1082.2000 

2317.0000 
.. 2976. 500.0 . 

PRESSURE 
ilatEBATURF)  

(PSI.) 
_523..40000. . 
1125.4000 
.1755.4000.. 
2411.2000 
3095.6Q0D  

PRESSURE 
ILALCULATED) 

(PSI.
483. 0.Qaft4 
1037.6909 

_1_6).7.6932 
2223.5099 
za6,2.222.4_ 

PRESSURE 
..(CALCQL.AT0). 

(PSI.) 
_502.63697 _- 
1081.5459 

6-455_ 
2319.2814 
2997.1061 

PRESSURE 
ICALCUI A TED ) 

(PSI.) 

1125.1760 

2414.9062 
"1110.4179  

PER-CENT 
DFVLATION  

-a..2538827F-02 
5•0009632F-02 
8.0685608r-02 
-8.5969571F-02 
-.30391084 

 

 

PER-CENT 
DEVIATIQN 

6.0441692E-02 
.5.1 29A29F-(12 
-9•8463530E-02 
-Ai-35612790 

PEP-CENT 
DFVTATION  

_.1_.5525410E-02 
1.9904034E-02 
3.6857696E-03 
-.15370769 
-..fL7Q1P22A  

10 
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7 
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METHANE-HYDROGEN 

(9.03%-9097%) 

GUNN-CHUEH-PRAUSNITZ 

METHOD 



215.16731 
456.11231-- 

-612438808 
--.27219a27 
.63562305 
.93205159 
.99991979 

.47943066 

214.90000 
49_6..9nann 
706.20000 
_951670000._ 
1218.4000 
.1494.2ona_ 
17704,9000 

701.71123 
______942•78208 

1206.2219 
_ . _L478.4532- 

1762.0825 

T=-210.0 

(LITERATURE) 
PRESSURE 

(CALCULATED) 
(PSI)  

PEP-CENT 
DEVIATION 

172.70000 172.97387 - • 19858135 
._354.50ann___ 164_,..34aa8. __4_•21.72839E.-.02 
956.70000 597.12037 • 28273313 
_752..20000 .748..02729_ • 954.73942 
957.50000 0"9.51060 oR3440208 
116.0..9.0.011  1144 44   1.1761192  

PRESSURE 
(LITERATURE) 

(PSI.) 

PRESSURE PER-CENT 
(CALCULATED) DEVIATION 

(PSI.) 
200.0Q.0(2n- 199.68910 .15545000 
411..10000 410.26632 .20279250. 

..6a5.60000 634.34713 .19711611 
849.90000 847.06813 .33320037 
A.087.500n_ . ..64219720 
13711.4onn 1316.1277 1,147087 

T=-150.0 
PRESSURE .______ __PRESSURE 2ER-CENT 
(LITERATURE) (CALCULATED) DEVIATION 

T=-120.0 
______PRESSURP PRESSURF RER=rPNT 

(LITERATURE) 

235.00000 
9024200u° 

(CALCULATED) 

' 235.03527 
5.D.L.•581 

DEVIATION 

-1.5008510E-02 
.1212078R 

779.00000 776.34008 .34145314 
1099..2000._ _1.052..2435 _ _•280183.85 
1346.3000 1340.5189 .42940692 

10 .  1..650..80Q0 1640.3103_ 
1968.3000 1958.9487 •479099P5 

T=-90.0 
8 PRESSURE. PRESSURE PER-CENT 

(LITERATURE) (CALCULATED) DEVIATION 
7 

257.00000 256.88343 4.5357976E-02 
-.2-064-40-245- 

845.13317 .43200164 848.80000 
1154..4000.- - -1144.9489- 
1474.7000 1469.7904 .73292195 
18104.9000 • .907--G7249-- 
2162.9000 2194.9203 .16893922 

• 

2 



T -60 . 0 
.PRESSURE__ _ 
( L I TER ATURE ) 

( 

PRESSURE 
( CALCULATED ) 

( aal.i_ 

PER-CENT 
DEVIATION 

278 .00000 277.82148 6.4215827E-02 
59396000D_ 5.9.2.3.1.080. __• 21_7 l_a32-a__ 
920,10000 916.47825 .39362569 

. _1279.0000_ 1268._13.93. _ •53R094 Li - 
•48003"43 1971.900n 1962.0362 
• A A("17A -9.Q 

2359.9000 2350 •1303 .79487386 

T=-30.0 
•• PRESSURE _ 

( L I TER A TURE ) 
(RSI.1 

PRESSURE.  
( CALCULATED ) 

UP S I. L. 

-- 
DEVIATION 

300.00000 300.14781 -4.9270000E-02 
6399.10000 . 6,37.49.115. _ 25173.681 
992.00000 987.63408 .44011290 

_ 1347.2000 1340.9561 _ 
1730• 9000 1726.7920 • P. 7964411 
_2_11n*R0.00 212.1•18.890IL_ • 41.8_1997' 
2548.2000 2544.6960 • 13907856 

T=0.0 
...... PRE SUR E . _ 
(L I TERATURE ) 

( P S I AJ 

PRESSURE 
( CALCULATED ) 

( PS I • ) 

DEP*CENT 
DEVIATION 

319.00000 319.34256 -.10738557 
613.4.20.0 682947186_ 
1061 • 9000 1058.5205 *31825030 
1444-0200n- 1 437...75.9.6 ...  • 44.5.94.9_1_1___ 
18614,4000 1994.5946 • 76960653 

19994619 • 
2739.8000 2738.3531 9.2810426E-02 

T=30.0 
PRESSURE 

( L I TER ATURE ) 

-...-.--.. -----•-. 

PRESSURE__ 
( CALCULATED ) 

PER-:GENT 
DEVIATION 

12 
340.00000 340.12883 -3.7891176E-02 

17 728.5000_0 _ 727.44697 _ .L14454770. 
1134 • 1000 1129•1089 .44009346 

1546_a_ft102 1.9388212E-02 
1981.7000 1982.1154 7.98728175-0? 

-2440.2221 M1961192 
2937.5000 2931.5348 .20307063 

T=60.0 
PRESSURE _ . __PRESSURE._ 

( L I TER A TURE ) (CALCULATED) 
IPS I* 1 

_ _PER1-!CENT___ 
DEVIATION 

   

360.40000 360.60133 -5.5862930E-02 
5 ...773•700Do. .7.72.181.99 • 19620 137 

1202.1000 1199.6464 .20410947 
-1646.0000 _ - _L643.7925. 
2111.4000 2109.0502 .10987022 

25q8.4.4FA  4,81 .1.6321F-02  



6.8455903E-02 3126.1000 3123.9600 

( CALCULATED ) DEVIATION ( L I TERATURE ) 

PRESSURE PRESSURE 

T=180 • 0 
PRESSURE . . . . PRESSURE 
L I TERATURE ) ( CALCULATED ) 

PER-CENT 
DEVIATION 

9_ -444 

T=90.0 

PRZS_SURE- PRESSURE PER-CENT 

( PSI • )_ ( PS I • ) 
381.22295 

. . 
1269.7886 
1741.1684 

-6 • 0204616E-03 

• 1.1. 1.6 la Q3 
• 23659648 
.2_229367 

381 • 20000 
. .... .8.1_7. 

1272• 8000 
1745.1000 
2238• 0000 2235• 6533 .10485701 

- --2255_•-7.011.0 • 266_1. _2.756 -2.054.2874F___702 
3313.2000 3315 • 5264 -7.0216105E-02 

T=120.0 
PRES.SURE- PRF88URE PFR-CFNT 

(LITERATURE) (CALCULATED) DEVIATION 
(PSI.) .  

401.70000 
862.30000...  
1342.8000 
1f:4 41-s-800C 
2362.5000 

401.69101 
861.09210 
1339.8979 

2361 • 8037 

2.2379885E-03 
A 1400788  
.21612302 
-1963622  
2 •9473015E-02 
• .1.5.89B24&  _ _2913.6248_ 

CLITERATURE_I- (SALL-ULAIED1 
(PSI.) (PSI.) 

422.30000_ .________422.10340 
907.30000 905.47703 

_14091....6791 
1938.0000 1935.1923 

-24a7...aaas 
3063.3000 3270.3278 

PER-CENT 
DFVIATION  

4..65_54552E  -02 
• 20092251 

• 14694014 
•E-4.-02 

-•22941925 

442 • 70000 442 .53669 3.6889541E-02 
1;... -------------950.70000. - ---949 • 76036. 9 •88-36646E =02-- 

1482• 2000 1479 *2912 • 19624881 
.. .2031 .• rm.-1-0318273 

2609 • 5000 2613.2875 -.14514274 

. 

PRESSURE 
7 (LITERATURE)____ 

(PSI.) 
6__. . _4Fo..00aaa 

994.60000 
-1550.500.0 
2129.1000 
-2732.90.0.0 

PRESSURE 
(CALCULA.TED)._ 

(PSI.) 
A6i_a5619.7. 
993.75665 
.1548.5611_ 
2128.0309 
2738.0016 

PER-CENT 

8•4792881E-02 
. --s-1-250.4_998 _ . _ 

5 .0213705E-02 
---.1866.73A9 



PRESSURE 
_ . ( L. I TrRA TURE. ) _ 

(PSI.) . 

PRESSURE 
CALCULATED1_ 

( PSI • ) 

PER-CENT 
nE_V_LAT ION 

 

 

4_82, 90 Q0.0 _483,113184 
1038.2000 1037 • 7833 
1619.0000 1.617.9330. 
2221 • 6000 2223.9427 

. .2853.6000 ...... _2862 .9_558 . 

=22S:La-Q.  
PRESSURE PRESSURE 

( L I.T.ERATUPEl_ ____LC.A.LC.ULA TED ) 
(PSI • ) (PSI.) 

.502 • 000(10 . _5.020.659.5Q_ 
1082.2000 1081 .6416 
_1f1870_9000 16146:135B1 
2317.0000 2319.6829 

. 2976 k5.0.0.0.. 

PRESSURE PRESSURE 
----- I..T EP ALT UP.F..)------.. 4-4.A.L.-C-UL A T E1:)-)-

(PSI • ) 
523.40.00(1.___ . . 532131tP3

.

3:1.) 

8

82825 
1125.4000 1125.2652 
1755.4000. ._..... . . ____1_755...5424...______ 
2411 • 2000 2415.2786 
3099.6p00._   

-P ,_7_3_01718F -02 
4.0136775E-02 

-.10545102 
-.•_32_7359_54 

PER-CENT 
MEV I AT.I.OhL 

-.13117529 
5.1598595E-02 
3.8038918F-0P 

-.11579197 

PER-CENT 

'3225.-F -02 
1 • 1977963F-02 

____ -8 • 1121111F_-_0.3 
-.16915228 

1682  

.29.82,2394._ 11.3776.0456 

12 

5 



ETHANE-HYDROGEN 

(20.10%-79.90%) 

PRAIISNITZ-GUNN. 

METHOD 



T=70 • 0 
--PRESSURE 

(L I TERATURE ) 
(PSI • ) 

. PRESSURE. 
( CALCULATED ) 

( PS.146)._ 

___P ERCEN_T 
DEVIATION 

214.00000 215.17201 -.54766822 
6.20.•00000. _ 6.'26 .01087_ ( 516 
1037• 0000 1048.6118 -1.1197492 

.145.9900.00. ... 1482.67443_ -1 • 
1892.0000 1934.7882 -2.2615327 

0.0 , 24  Lait_6322_ -.290390370 

.__ 
pRFs SURF 

CL1 TERATURE). _ 
(PSI • 

222 0900.0 

PRESSURE 
_ ( CALCULATED.). 

(PSI • 
223..16068 

r'ER-CE NT 
DEVIATION 

-.22a2a82 
644.00000 649 • 85027 -.90842701 

... 1 Q.7.9 • 0.00_0. .1089.5176 
1521 • 0000 1543.8596 -1.5029322 

.1974....0.0.0 . _._. -2.1533282 .  
2451 • 0000 2518 • 6658 -2.7607425 

T=120.0 
__PRESSURE _ . 
( L I TER ATURE ) 

. _ _ ps . 

.. PRESSURE . 
( CALCULATED ) 

. PS.I._• 1_ 

PER-CENT 
DEVIATION 

235.00000 236 •13381 -•48247234 
681.00000 686.42478 -.79659030 
1142.0000 1153 • 0706 -•96940455 

1613.0000 1635.4239 -1 099.19.8:3_ 
2098.0000 2139• 8999 -1 .9971353 

260.64,  Q.(;) P O. 2676.5964 _ _ -2.7089946 

I=150.0 
PRESSURE PRESSURE PER-CENT 

(LITERATURE) ( C AL CUL_AT_ED_L__ DE.VIA T ION 
(PSI • ) (PSI • 

24.6.•0_0000 .247_6_1.31_91 . • 46a12.6101 _ _ 
717.00000 722.49850 -•76687587 

12 209.*0_001:1 .1 1219.7996 -.8962 3216 
1703• 0000 1726.5279 -1.3815560 
221.9 • 0.00.0 .. .22.62ao.5.3 . -1..•_9_7_A 8048 
2760 • 0000 2834 • 4355 -2.6969384 

T=18060 

PPER-SURE- PRFCRI J1:2r= P_EP - EN T 
( L I TERATURE ) ( CALCULATED ) DEVIATION 

259.00000 259• 98993 -• 38221235 
... 753 .00000 _ 7589_ 1..4056. _. 

1269• 0000 1279•2406 -.80698187 
'794.9.0Q00. 1_81 7...*.a9.92 -1 .2987290 

2341 • 0000 2384.9119 -1.8757753 
2.916•.000.0. 2990•9131.._ 

T=2 0 • 0 ._. . . . .1._ _ . . _ -- -- - • -- -- -- - . - 
PRESSURE PRESSURE PER-CENT 

3  (L I TERAT UREA_ _ ( CALCVLATED  L  DF V I J1 ON.. 

_ 

. 



. -177- 
(PSI.) (PSI.) 
271.00000-...- 271-.91091 .241 12915 
790.00000 794.99018 -.63166835 
L332.0000_ 1340 
1885.0000 1908.5837 -1.2511246 
2460.0000 . LA329.6_8 29 
3071.0000 3147.0849 -2.4775284 

T=240.0 
PRE S5JRg PRESSURE PER .•..CENT 

(L I TERATURE ) (CALCULATED) DEVIATION 
(PS......  (PSI.) 
283.00000 283.80393 -.28407420 
easw(mao _a3o..0a2A8 •-..A.6.087a545 
1393.0000 1402.6510 0-.69282126 

_19.74.0000 19911.114o1 ''1,25_53637 
2579.0000 2627,8138 •••1•8927413 

-••-- • _3220.00_00_ __.._. .3302..4777. -2.5614192 

_T=270.0_ 
PRESSURE 

 (LIIERATURFI 
(PSI.) 

• 

  

  

PRESSURE 
---LCW-CULA_TEDI 

(PSI.) 

PER-CENT 
DFVIATION 

295..00000 295.6692A •-.22686729 
863.00000 867.38237 -.50780648 
-1453.40000 -.7371571° 

-1.2500824 2063.0000 2088.7892 
26a-zaaafta 2748•148a -1-4.89.65109 
3368.0000 .3457.8856 -2.6688123 

T=300,0 
_PRESSURE__ 
(LITERATURE) 
(PSI, 

PRESSURE . 
(CALCULATED) 

2E22.-CFNI 
DEVIATION 

307.00000 307.38396 -.12506840 
901.34230 

1514.0000 1525.5492 -...76282694 
•..... • -2154...0000 21711.-21.04 . 

2815.0000 2868.5259 -1.9014529 
12 2.6.1.24.1.066t -2.791R7R2 

11 

C 

8 

7 

6 

5 
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ETE ANE-HYDROG EN 

( 5 0 . 17%- 4 9 . 83% ) 

PRkUSNIT -GU1\ITN 

METHOD 



T=70•0 • 

-PRESSURE... - 
( L I TFRATURE ) 

__PRESSURE_ 
( CALCULATED ) 

-PERCENT  
DEVIATION 

 

 

512•00000 918 • 03582 -1.1788710 
857..Q0000 .... .87.9..1_0892 .. •-2.5798039 

1181 • 0000 1223.4131 -3.5912870 
_1.4.95 ..000.0. .. .1561 -4.4353.9.79 
1815 • 0000 1906.0063 -5.0141212 

2264_0282  1208406  

PRESSURE 
. ( L I TERATUREI . 

(PSI.) 

---- • 
PRESSURE 

--LCALCULA TED) 
( PS I • ) 

PER-CENT 
DEV I ATI ON 

   

534 .0..0a 0D,__._.  5390-42 ..49A 11111 
900 .00000 920 .35077 2412611966 
1247.00.00 1286.8628  ••391970970 

1648.9088 -•3•9665069 1586 .0000 
1926.0000 . 2018.8660 -4.8217030 
2302.0000 2411 *9017 •••44,7741833 

T=120 .0 
_.-- • _PRESSURE . . PRESSURE. 2EP=LENT 

(L TERATURE ) (CALCULATED) DEVIATION 
(PSI* ) . 

568.00000 572 .00498 - • 70510211 

•_. .--• 

964_•Ocoon 922296 -La9,65226 
1344.0000 
1720. 0000 

1380.2852 
1779• 5831 

-2.6997916 
.'3 .4641337 
-4.0717931 2108 • 0000 2193 • 8334 

2520 • 0000 ._ . 2631 0414. _ -4.4183095  

T=1_50•0 
PRESSURE 

(LJTERATPREJ____ 
(PSI.) 

.603.00000. 

PRESSURE 
CCALWLATED) 

(PSI.) 

PER-CENT 
DEVIATION 

1027.0000 1043.7439 -1.6303700 
:2 1471.9447 -72.12044-a0 

1852.0000 1909.2206 -3.0896652 
. _2280.0000_ _2264.4.7520 . _ 

2739.0000 2849.8271 -4.0462614 

T=180 • 0 
__PRESSURE PRFSSL)RE PFR-CFNT 

( L I TERATURE ) ( CALCULATED ) DEVIATION 

635 .00000 636 .93979 
. 
-.30547874 

7 . .1 Q.9.C.• 0000._ . 104.0.614 =1_1a29.00366 
1535 •0000 1566 • 5699 -2.0566710 

4  ---- 1983..0.000_0_ n 2.2 
2451 • 0000 2533 •1490 -3.3516523 

. . 2956.0.0.00.......306.6.B487  •7499.56Q___ 

PRESSURE PRESSURE PER-CENT 
( L I TERATURE:) ( CALCULATED) DEVIATION 

2 



-18 
( PSI ) (PSI.) 

-669-.63.50a 
1152.0000 1163.9958 -1.0413020 
2.628.00on _L6saiaru5b_ .RIL74 20 
2111 .0000 2165.6711 -2.9898199 
262.0.000.0 2704.* 6_196 
3168.0000 3282.8809 -3.6262910 

• ---- 
T = 240 4, 0 

PRESSURE PER-CENT 
L I TERATURE ) ( CALCULATED ) DEV IATION 

(PSI p) _  
701 .00000 701 .64392 -9.1857346E-02 
1.a14,0.0. _ _12 2A_10136.4d_ -895Q6589  
1722.0000 1749.4178 -1.5922067 
_ILaaa Lac OD 2292._4624 -2.4138427  
2786.0000 2873.1663 -3.1287257 

_... _ . 3379 . 0000 _ . . . .34.9..84L6R.Q9________ _ ___7-3_..9421988  

PRESSURE PRESSURE PER-CENT 
(I I TERAT UREA 1_CAL-CUL A TED_L  DF V I ATI ON 
(PSI.) 

1274.0000 
. 1814..0000. .  

(PSI.) 

1283.7891 
7.2 .43Q 51.2.1E - 02 .. 
-.76837519 

2365.0000 
_2952.0nnn 

2419.2458 
aaao R R 

-2.2936913 

3586.0000 3710.6178 -3.47511.9 

T=300.0 
. PRESSURE 
(LITERATURE) (CALCULATED) 

(PS T ...) 
DEVIATION 

766 o 00000 765.54808 5 .8997389E -.-02 
1335.600.00_ 1343 • 542.1_ . . ,...63911.15267 . 
1905 .0000 1930.5226 -1.3397690 

• _2492.0000_ _25444.8'501 -----1-22.eL207905 
3117.0000 3207.7608 -2.9117998 

12_ 379.3...-0.0OAD R _30 2.6.4961121  

10 
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8 

7 
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EMAITE-HYDROGEN 

(79 . 97%-- 20 . 03%) 

PRAUSNITZ-GUNNI 

METHOD 



PRESSURE 
_T=120.0. 

PRESSURE 

P ER C EN-T  
DEVIATION 

T=150.0 
.... PRESSURE . ...P.RESS_URE. . 

( L I TERATURE ) ( CALCULATED ) 
(PSI..) . 

r.)Fy T AT ION 

T=210• 0 
9 - SS)P PRESSURE. 

( L TERATURE ) ( CALCULATED ) 
_ _ . 

-18_2- 
T=90• 0 

. PRESSURE ......PRESSURE - 
L I TERATURE ) 

P S I •-1-- 
(CALCULATED) 

ups I .1 
DEVIATION 

387 • 00000 395 .91240 -2.3029457 
.. 669.000.00 6.92 .89351 _ *5715261_ 

888.00000 930 • 03590 -4.7337725 
106.7.0000 1120.3721 -5.0.020712 

-6.0275570 1228.0000 1302.0184 
 4,0()00 1 46.411 .27A 1  

( PSI • ) 
41,5.00000._ 

(PS I • ) 
42a.a7473 -1 .9939108 

730 .00000 752 • 24006 -3.0465835 
..._989•0000.0..... 1.025 .8744. _ 72 R 4929 

1212.0000 1265 • 0314 -4.3755280 
0000 . ..14.22_. . _14.8.7.7.117 

1637.0000 1713.0057 -4 .6429871 

442 • 00000 450.06777 -1.8252873 
790 •00000 810 • 34464 -20,5752708 
1087 • 0000 1120.6800 -3.0984360 

.1.353.0000... 1402.0809.. 
1608• 0000 1671 • 3987 -3.9427052 

_1.878...0.000_ 1952.6513 -369750425_ 

T=1_80.0 
PRESSURE PRESSURE 

T ER.A TUR.E_)______ LCALC.UL A TED) 
( PSI • ( PS I • 

PER-CENT 
.DEV I . _ _ 

469 .00000_ 476..28323.. . -1.5529275_ 
849 .00000 868• 57749 -2.3059469 

2 1184 Aisanon 1213o, 9340. -2 .49_4_4256 
1492• 0000 1536.3642 -2.9734718 
17-95 *0000 . - . 1855 • 09.7.9------ .. -3.3480-Z24 
2118• 0000 2190 • 5181 -3.4238951 

496.00000 502 .79145 -1 .3692439 
.9P7.00000 ._ . _ 1 • 86_L56.44 
1278.0000 1304.8525 -2.1011345 

6 -2 A.61_6_394-3 
1979.0000 2037.0952 -2.9355836 

. . .235.5 *00.0.0 2428• 980.4. __..._ 

. T =_240 • 0 
PRESSURE PRESSURE PER-CENT 

I LET ERA:LURE-) LCALCULATEn  _DPV /AT T ON 

. 

.( LITERATURE) ..........(CALCULATED) 
PER-CENT 

_DEVLALION . _ 



-183- 
(PSI.) (PSI.) 

_528:76244. 
964.00000 981.00413 -1.7639139 
/171-6-0000- 
176160000 

_2160.6.0000_ 
2589.0000 

1395.69926 
1803.2025 
2218.1777. 
2666.8015 

*1.8229467 
- 2.3965076 
-266934120  
- 3.0050791 

1=270.0 
PPIPcSHPF -PRESSURE- 

(LITERATURE) (CALCULATED) 
(PSI61_ 

548.00000 554.39529 
j020.00.00_ . 1035.183D_ 
1462.0000 1484.1350 
La94....osmo 123.5429U_ 
2339.0000 2398.9700 

PER=LEJUI 
DFVIATION 

-1.1670237 
- l_a_4a85.294 
-1.5140218 
-2A1805015  
-2.5639162 

_ 2904.8832. ._ 

___ 1.3.00.0..  
PRESSURE PRESSURE PEP-CF.:NT 

CLIIFRA-1URE-1 LCALCULATFn) r1P-VtATT(IN 
(Psi •) (PSI.") 

.980674g2.a__ 
1076.0000 1088.2990 

1574•6.858._ 
2026.0000 2067.1752 
251f1.0.401.00 -2979.S39  
3055.0000 3142.5085 

____d-..61P998/6F2 
-1.1430297 

• -1..4 17 139  

- 2.0323395 
-2 5-.4-1-140A 
-2.8644353 

12 

10 

9 

8 

7 

6 

5 

3 

2 



ETHANE HYDROGEN 

(89.96%-10.04%) 

PRAUSNIT Z -GUNN 

METHOD 



T90.0 

• • •-• - • PRES SUR E • ••• 
( L I TER A TURE ) 

IPS La -)-- 

••--• P-RESSURE.- - 
( CALCULATED ) DEVIATION 

350 .00000 356.83650 •••1•9532857 
. .596..0000.0 • 4.52.8.aaa_ 

758 .00000 796 • 38884. -5.0644907 
..8.67.0000.0 .924 .24957.. -.6 .6031799 
950 .00000 1023•7881 -7.7671634 

--___1.0_49 • 0000  j..1.1..5 4,2 n44  

. T=. 1.20..0 
PRE SSURE 

(LI TERATURE) 
(PSI • ) 

   

PRESSURE 
(CALCULATED) 

CPsI .  

PER-CENT 
- -.DPV.LATION 

 

•-• 0_0 18.3... _3790 ?-1-46912.228- • 
657 .00000 674 • 84944 •••?. .7168097 

_ .892 .78364 :7.3 .5711879 
1017 • 0000 1063 .9611 -4 .6176106 

...._1149. 00.0.0_ _ .12.10.9131_ -5.38.8.4334 
1298 • 0000 1354 • 9212 -4.3853004 

T=150.0 
PRE.SSURE. 

( L I TER ATURE ) 
(PSI •-) • - -- 

402600000 

e_0000a 
960 .00000 

. . 1.160,000.0 . 
1342 • 0000 
1.54.7 • 0000. 

PRESSURE 
(CALCULATED) 

(PSI.).. 
408 .25038 
7aa.4:313?  
986.57795 

_ 
1396.8491 

_pFED-cFAr  
DEVIATION 
- . - - - - - - - - - 
-1.9548208 
-2 .294B22.Q 
-2.7685364 
-3.5099917 
-4 ,0871162 

0_2284809 

PRESSURE 
(LITERATURE) 

(PSI • 
.428•00000.. 
774,00000 

1301 • 0000 
1534.•..0.00.0 
1794 • 0000 

PRESSURE 
ED.).-

( PS I • 
-433..63806 .. 

788.40423 
1.0.7.8-• 2825- 
1335 • 180C 

1839.4949 

PER-CENT 
- -DEV I ATI ON 

1-.1-173n37 
-1.8610116 
-2 .?O67.2-0 
-2.6272098 
- 3.1200391 .  
- 2.5359476 

T=210.0 
P-P.E-SSURE.-

(LITERATURE) 
. (PSI.. )-- ..-- • 

453,00000 
-- -- -831 .000.00.. - 

1148.0000 
a 1-439. orlon_ 

1724 • 0000 
5 . 2039.0000 . 

--P-RFSsuRE  
(CALCULATED) 

- 
458.07755 

-8434_41_014. 
1168.5485 

1767.6672 
20.82.0840_ 

DEV I AT I ON 

-1.1208719 
- a-49339.83 
-1.7899390 
-2-.1-9-2981-2-
-2 .5329002 

. • 1129965 . 

PRESSURE 
MAT URE1 

PRESSURE 

(CALUL.PLIED) 

PER-CENT 
DEV IATI ON 



(I I TERA-ILLEZE CAI Cill CITED) DFVTATInN 
( PS I • ) ( PS I • ) 

(PSI.) (PSI.) 
479.-0DZOO___ 483.34044 
886.00000 896.39241 -.-1.1729502 
124.o.000.4 -1_288.119 
1575.0000 1604.3726 -1.8649269 
1909.0000 -1992.4203 049 
2282.0000. 2324.9207 -1.8808369 

T=270.° 
PRESSURE- PRESSURE 
(LITERATURE) (CALCULATED) DEVIATION 

503.00000 507.56925 -.90839960 
=.../A221f,c1 

1330.0000 1346.4850 -1.2394736 
7PF3._a_nnn _1_717,98  c-F{ 

2091.0000 2135.5537 -2.1307364 
_2524_0.0000_ 2569.0553. . 

.T=300.0 
PRESSURE PRESSURE PER-CENT 

527.00000_.._. • .531.•21288 m_•_79040796 
-.71917421 993.00000 1000.1414 

14499-0o0n 1434.9-766 
-1.98194.45 1841.0000 1870.1236 

2319.42a5- --A...1.9977392 
2764.0000 2811.9949 -1.7364290 

2 



ET.B.ANE-HYDROG EN 

( 20 . 10% -  7 9 . 9 0% ) 

GUNN -.CH -P RA.USN I T Z 

METHOD 



-188- 
T=7000 

(LITERATURE) (CALCULATED) DEVIATION 
(PcI.1  

214.00000 215 .22485 
__ _6206.0_0000 _626.46252  

- • 57235981 
-.1 .D4234 19 

1037.0000 1C49• 8811 -1.2421504 
1.459.• OD.0_0.. -1.800.3701 
1892• 0000 1939• 0269 -2.4855655 
2347 • ()_()_0_0 2420 •  Q93_Q -3.1143161  

.T=90 • 
PRESSURE PRESSURE 

(LITERATURE) ( CALCULATED) 
(PSI.) ( I • ) 

222•0_00.0.0 221..21128  

     

PER-CENT 
_DE.VI AILON  

   

   

-.='44F,21A2 

    

644.00000 650 .28236 
.107.9._00.0.0......___. _ 1_090.731.8 . . . 
1521 • 0000 1546.2785 

.. .1.974 • G000 . . 
2451 • 0000 2524 .8650 

- • 97552173 
-1.087Z845  
-1.6619658 
- 2.4_3.5.92553 
- 3.0136678 

T=120. 
- -PRESSURE _ __PRESSURE LEEL:) -CENT. 

(LI TERATURE ) ( CALCULATED ) DEVIATI ON  

235.00000 236.18170 - • 90285106 
6431.•-0.0 ciao_ 686  •-83-144 
1142.0000 1154.2148 -1.0695971 

_ 1-637 • 7016 -1.531-407-3- 
2098• 0000 2143.7307 -2.1797283 
2606.O0.0-O..-._ 2082.4..07 Q ? 78_ 

PRESSURE PRESSURE PER-CENT 
_ALITERATUREA__ .....(CAL.C.U.LATED.)___ DEVIATLON.. _ 

(PSI.) (PSI.) 
_2466.00000 247.17669 -447832926 

717.00000 722.88204 -.82036820 
12-1.6.8799 

 

1703.0000 
2-21.9.0000 
2760.0000 

1728.6782 -1.5078214 
22.66 ..485a -Zs-1199.41A_ 
2839 • 9607 -2.8971268 

- - 

     

10 .  

     

      

T=180. 0 

9 --PRESSURE PRESSL - 
(LITERATURE) ( CALCULATED ) (LITERATURE) 

259.00000 260 .03256 
758.50306 -753-.00000 

1269.0000 1280.2645 
6 -4414-9 •  33/16  

2141 • 0000 2388 • 3389 
5 - • •-•• • 291.6 • 0000. .. • 

-PF-R  -CFNT 
DEVIATION 

-.39867181 
• 73081-80E4 ----

- • 88766745 

-2•0221697 
- - 

PRESSURE PRESSURE PER-CENT 
TTERAIUREJ J4.LCUL.LJFfl nEvIATLELLI__  



T=30060 
. PRESSURE . _PRESSURE . 
(LITERATURE) ( CALCULATED ) 

•. 1 ( °SW 
307.00000 307.41871 -.13638762 
897 600000 .901063875 -.i.17 L41146 
1514.0000 1526.3851 -.81803830 
215460.000 ... . -7162012813. 
2815.0000 287163285 -.2.0010124 
35 L4.11_0_0_00 .361.66_1891 -2. 1 747R1 

PE R=CE-NT 
DEVIATION 

-189- 
( PSI • ) (PS I • ) 

271_600000 ___27.1...951.30_ 
790.00000 795.33469 
_1332 OD 0  

_=635.10332.1  
-667527721 
-6743.3.598 

. 

1885.0000 191065195 -1 .336n74 
...2460•0000 _ 2909.649a7. . _ -_Psnti8-L70 

3071 .0000 319260902 -2.6392119 

T=24060 
RRF  SSURE PRESBURE EER.LtMEALL 
(L I TERATURE ) 

(PSI _ ) _ 
( CALCULATED ) DEVIATION 

 

   

283.00000 283084229 -.29762897 
a25 .000.0o. 830_63491,8 -66483654a 
1393.0000 1403.5727 -675898779 

P00K/a67.61- 1322.3 
2579.0000 2630.9040 -2.0125630 

_ 3220.0000  3307_61.972 7 5 

T=2700 _ . _ _  
PRESSURE PRESSURE 

(L. I TFRATURE j ( CALCULATED ) 
(PSI.) (PSI.) 

295.00000 295.70575 
863.00000 867.69444 
149360000 1464.59_0.a 

. 206300000 2090.5367 
2.62acapan  ..2.7-5-LoSI1394 
336860000 3462.3793 

_ . 
OER-CENT 

DEW I AT I ON 

-623923728 
-.54396755 
-679767377 
-1.334.7891 
-P600.59394_  
-268022397 

7 

A 



ETRANE-liYDROGEN 

(50.17%-49;83%) 

GUNN-CHUMI-PRA.USNITZ 

METHOD 



-191- 
T=70 • 0 

• • -- - -PRESSURE  
( L I TER ATURE ) ( CALCULATED ) 

( PS  I a..1- 
512.00000 518.81657 

_ 881.48947 
1181 • 0000 1228 •2270 
149500000 _....1569.•3770 
1815• 0000 1918.1893 

r"..ENT  
DEVIATION 

- 1.3313613 
-2 48575E110 
-3.9988992 
-4.9250501  
- 5.6853608 

2_153-90.0 Q_Q _2.251.11-4.6-69 -.MA9668787 

PPE SURF EDRESSUPF ne"f-C FN T 
.L.I_TER.AT_URE _ . ( CALCULLTED)._. a.F V - 

( PS I • ) ( PS I • ) 
7.1  9 1345.898  

900.00000 922 .61361 
1247.0000 1291,4594 
1586.0000 1656 • 6189  

- 2 .5126233 
-3t.56530.57 
-4.4526418 

 

. 2030..5078 -_a_t  4261578  
2428.3693 -5.4895438 

   

2302 • 0000 

   

T=1 p.0 
_ SS! /RE- - 

(LITERATURE) 

568.00000 
 .9644,110-00-0 

1344 • 0000 
0000 

2108 • 0000 
292.0.41)0.0_0 

_ .PRES-SUPE PER-CENT  
(CALCULATED) DEVIATION 

( PS4-• )- 
572 • 68968 -.82564788 
984 39 1  Lb__ ---12-6-11 9?659 
1384.5706 -3.0186458 
1186•31.08 -.3.8.8.43488 
2204.8104 -4.5925237 
2646..8796 - 5 •_0. 34_74  0  

  

T=190  • 0 

PRESSURE 
4L I TERATURE4. 
(pct.) 

601_.0.0.rmn. . _ 
1027.0000 
Laan....0.0n4 
1852.0000 
2280.0000_ 
2739 .0000 

              

  

PRESSURE 
ATE:Da.. 

( PS I • ) 
--6.4 09-1•75-142 
1045.7165 

-1.4-7-2-•-5636 
1916 • 0184 

_ 2375 • 1.035___ _ 
2864 • 5200 

DER-CENT 
- V-LAT I 

       

         

12 

11 

 

-1 .8224440 
A n R9.8  

- 3.4567170 
- -4 el 7-12061 

.5826944 
-.-......._ 

       

         

               

9 

 

T=180 • 0 
-PRE &SURE-- 
(L TERATURE ) 

 

PRES 

           

              

              

a 

 

(CALCULATED) DEVIATION 

       

                   

639 •O'000 637 *93712 -•39994645 
7 090 • 00-(73-0 •••• • • • 1105• --1-• 45973-3-9- 

1535 • 0000 1570 •3535 -.-2•3031596 
6 -.--.-- --- • -1-98-34,--0009----- -2-043 • 924-2- 0=3-• C1-7-2-324-7 - 

2542.9251 -3.7505140 2451 • 0000 
5 -2956.0000- ...... 3080• 7731 ---- 

I • - • T•=21-0.• 0 . _ _  
PRESSURE PRESSURE DFR-.CENT 
JLTERAIiJRF ) CI c LILA  F  L._ 



-.16741797 
_ 40 

-187882810 

( CALCULATED ) DEV TAT! ON 
JPS.1.81 . 

702 .17360 
_1_226.8.9124 . 
1792.7042 

3 

(PSI.) (PS I ik ) 
_669.00000_ 670 .19722 .=.411.717395..6.69 
1 192.0n 1169.7169 -1.1924049 
1-62.B.L.0 C (20._  --_=2.066.65P4 

2171.7346 ....2.8770935 2111.0000 
.2620.0000 2713.9213 
3168.0000 3296.1035 -4.0436710 

. . 
T=240 .0 

PFP-CF NT 
(L I TFRATURE ) 

( PSI 
701 .00000 
t214.oron_ 
1722.0000 

__2218,0000 
2786.0000 

_ . 3379.D.0_00 

T=300.0 
_ 

( LITERATURE ) 
LaS1-4-1- 

2298 • 216a_ 
2881.9825 -3•4451722 

11.•27.44 

P R ES_SU_RE. 
( CALCULATED ) DEVIATION 

P-5_1, 

PRESSURE PRESSURE PER-CENT 
(I I T_ERAD ) (CAI C111-A_LED) F)PVTATION 

(PSI . ) (osT.) 
734 .00000 :734668002 a42 -649776E-02 
1274 • 00(*) 1285 .3462 -.P9099694 
1814.0000 18428.3018. 
2369 . noon 2424.7098 -2•249981 
2252.. 0a0 3ra4P.a76F, --1.21=t111 
3586.0000 3722.5945 -3.8091048 

766 .00000 766 .02287 -2.9856396E-03 
 133.5..00.00 • 02.06_ 7_906067-4 

1905.0000 1933.5690 -1.4994750 
.2492.00nn 2.5504_0&59 -2.•aan.2.897 
3117.000n 321987960 -3.1683317 

.17Q1...rionn 3932401A5:7  0  

2 

6 



ETHANE -HYDROGEN 

(79.97% •• 20.03%) 

GUNN-CHUMZPRAUpNITZ 

METHOD 



PER-CENT 
DEVIATIQU 

PRESSURE PRESSURE 

(PSI • ) ( PS I • ) 

-194- 
T=90•0 
S SUR E .P.RE PRESSURE P_E2_-_CENT 

( L I TERATURE ) 
1 P__S_I 

( CALCULATED ) 
( PS Le_l_ 

DEVIATION 

387.00000 396.41275 -2.4322351 
694.72803 -3..98457443 

888.00000 933 .92736 -5 • 1720000 
-___1067.0000 .11264E8374 -5.60_80r/37 

1228 • 0000 1311.8097 -6.8?48Q41 
1 39.5.-M20  14R1,7121  --A.21c,;4211 

- T=12-0ii_Q 

4-1-5,DD000 423 • 73229 -2.1041662 
730 .00000 753 • 93032 -3.2781260 
989 .0000_0 e_4f32.6 
1212 • 0000 1271 •1812 -4 *8829372 

....1422.000[0 75.2724120 
1637 • 0000 1725.9727 -5.4351069 

T=150 • 0 
PRESSURE . PRESS-UPF -PER :CELT 

( L I TER ATURE ) ( CALCULATED ) DEVIATION 
(P __LP_S I • I . 

442 • 00000 450.48849 -1.92.04728 
2.9.0..-0-0-0 Q0_ 90_99.8e -2 • 77341.5.1 
1087 • 0000 1124 • 0484 -3.4083164 
1353.-0000-. 1 407.8714 -44-0555 .18 
1608.0000 1680 • 1832 -4.4890049 

- 1878. 1.96-5-* 0.82-L .6-16-9595- 

PRESSURE 
TER A TUR E ) 

PRESSURE 
UL AT ED-). 

7FR-CENT 
-DEA! I. ATLON 

( PS I • ) 
_ _5_6_0000000_ 

469 • 00000 

( PS • ) 

476 • 67194 -1.6358081 
12 R7 Q.4aLas 97 -2.4713_0412 

I 184 • 0000 1216.6890 -2.7608952 
11 -1492_. 0000 . . 1.541 8267___________-3•3-39_5911 

1795 • 0000 1863 •4692 -3.8144401 
- --2-1-18a 0000 2202 • 4.382 - - C19.4_9 _ 

9 - - 
PRESSURE PRESSURE PEP-CENT 

3 _ --( L I TERATURE-1- • • ( CALCULATED-) --DE V I AT-1-0-111 
(PS141) (PSI.) 

4-96.00000-- 503.15347 - .  1 • 4A-2-2318---- 
907 .00000 925.24709 -2•0118070 

6 - 130 7.818.8 -2-'337344- 
1628 • 0000 1675• 7767 -2 .9346867 
197.9• 0000 204 5.0875 . 

2355 • 0000 2440• 4421 -3.6281146 

T=240.0 
-P.P.E%-SUP-g 

- 



( L I TERATURE ) 
S I • ) _(.13  

( CAL CUL A TED ) 
( PS I • ) 

DEVIATION 

522 • 00000 529 • 10069 -1.3602854 

9_64 • 0000D 982 .28784 -1.8970788 

1371 • 0000 1398.7958 -2.0274106 
_1761..0000. 5Pa 9.4 _ 63_6 2.862 _7-2, 
2160• 0000 2225.82.61 -3.0475046 

....25.89..0000.. . . 2677...8360_ . -3.431211AP  

T=2.70.0 
PRESSURE PRESSURE 

(LITERATURE.)__ ___(.CALCULATED)_ 
(PSI.) (PSI.) 

PFP-"CENT 
- -DEA/ 

 

 

54.8.0..0000.. _554..71251 -1.82249105 
1020.0000 1036.3905 -1.6069117 

Q 1486473.44 -14699P:393 
1894.0000 1939.9985 -2.4286430 
2339.0000.. 2406.3080 __ra•8776400 
2822.0000 2915.5259 -3.3141708 

T=300 • 0 

-PRE S SURE .212.FS SURE _RFp-rrNT  
( L TERATURE ) ( CALCULATED ) DEVIATION 

(.P SI a ) . • ) _ ..(PSI 
575 • 00000 581 • 04893 -1 .0919878 
.1076..0000. 1089.4377 • ?4_8Ei5.6.8 
1552..0000 1577.2095 -1.6243234 

_2.02611.0Q00 207166723 -2 •2543Qt3_9 
2516 • 0000 2586.7402 -2.8116136 
30550.000.0 _ 3152 • 7862 . •_=3....2.0.03 576 

. 



ETHILNE-HYDROGEN 

(89 . 90-10. 04%) 

GUNN-CHUEH-PRAUSNITZ 

METHOD 



PRESSURE_ PER-*F.NT 
(CALCULATED) DEVIATION 

408.55035 
73-3..61241 

-1.6294402 
-2.4,,B317 

989.14794 -3.0362437 
1205•_121.6 .__ ..•3...R941°34 
1403.7105 -4.5983979 
1.6064.790.2-  -•.3...864912_7 

T=150.0 

(LITERATURE) 

402.00000 
______ito.aaacm 

960.00000 
____1160.00oo._ 

1342.0000 
1547,p0ao. 

-197- 
T=90410 

PRESSURE  _PRESSURE . PEP-rENT  
(LITERATURE) (CALCULATED) DEVIATION 

LPS-1_,) 
350.00000 357.19599 

617.97281 
-2.0559971 
-3.6867130 

758.00000 799.37290 -5.4581662 
867.00000_ __92.9.129g7.6 =3.1856701 
950.00000 1031.3341 -8.5614842 
LQ4.9.0o0n 1125.7239 -7.1144804 

PRESSURE PRESSURE PFR-CENT 
LCALCULATEDJ 7)EVLA_IIOISL_ 

(PSI.) (PSI.) 
337,00a0.0- 33.1,20416 -1.7702917 
657.00000 676.12632 -2.9111598 

m31.8915185 
1017.0000 1068.6964 -5.0832251 

_1149:0000 1218.0873 -6.01.28148 
1298.0000 1365.0616 -5.1665331 

PRESSURE 
-(LITERATURE4 

(PSI.) 
-428.00000 

774.00000 
--__ 

1301.0000 

1794.0000  

• 
PRESSURE 

----4-CALCULATED4-- 
(PSI.) 

-433•91543- 
789.50187 
_LnRn...63F13. 
1339.4034 

1849.0712 

PEP-CENT 
-DEV/AT-WN 

-1•3821098,_ 
-2.0028255 
=2.3.4349a1Q9 
-2.9518370 

-3.0697435 
10 

T=210.0 
9 PRESSURE PED.flocENT 

(LITERATURE) (CALCULATED) DEVIATION 
8 

453.00000 

1148.0000 

458.33480 -1.1776600 

1170.8142 -1.9872996 

 

 

f. 11394.00-0-0- 1-474...Z931  
1724 • 0000 1774.0338 
2i2;39..0000............20.91.4103.   

   

 

-2.9021925 
--2•57-03923. 

  

   

PRESSURE PRESSURE PEP-CENT 
DEV4-AZI  ON  



-198- 
(PF.I • ) 

-4790.000.00 
(PS I • 

..- 
-1.2814672 886.00000 897.35380 

1240_0_0(1)00 1.26_0•2483_ -.1.19274 
1575• 0000 1608 •2410 -2.1105396 
1909.000.0 .1.958.5820 
2282• 0000 2334• 0169 -2.2794434 

. • • _ 

T=270• 
P RES SURE 

(L I TERATURE) 
• ( PSI • ) 
503.00000 
941 •000.0_0.. 
1330• 0000 

_1_70 _0_0_0 a 
2091 •0000 
2524000.00_ 

TF-30.0.0.... 
PRESSURE 

LTERAT URE-1. 
(PSI • 

--PP FS S 11RE 
( CALCULATED ) 

) 
507 • 79959 

1348. 5267 
J2 1.22 6 
2141 .5238 
2577.9470 . 

PRESSURE 
C ULA IED_) 
(PS I • 

PEQ-C PALI-
DEVIATION 

-.95339761 
-094E151222 
-1.3929849 
-1.949,12  

•.*2 .4162505 
..f-2 .13736 L3_ 

PER-CENT 
nFv I LLTIOISL. 

52.7.00000. 531 .42603 
993.00000 1000.9972 -•80535750 

.• -__ _1-436 • 9294 - -1 • 
1841•0000 1873• 7141 -1.7769744 

—2274000D 5 P12.0_2327 -2.229771 
2764 •0000 2820.6876 -2.0509261 

11 
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0.00745x10.73x70.8 

243.0 e 

SAMPLE CALCULATIONS 

HYDROGEN 

(GENERALIZED METHOD) 

GIVEN: 

T=100°K 

P.1 atm. 

V.4069.64 cc./gm. 

43.6 
T  lc  

 

- 39.3°K 

 

14-  
21.8 

2.02x100 

20.2 
= 16.6 atm. 

1 , 44.2 

2.02x100 

Te=1.8x39.3=70.8°R 

Pc=14.7x16.6=243.0 psi. 

do=1/(4069.64x0.016)=0.0152 gm./co. 

d =0.0152/2.02= 0.00745 gm. mole/cci 

3.SOLcL = 2.55 
70.8 

= 0.0232 

ST=2.55x0.0232=0.0592 



-201- 

Q-(0.114x2.55-0.343-0.098/(2.55)2)x(0.0232)2=0.42x10-4 

W=(0.0275x2.55-0.0232)x(0.0232)3.0.745x10-6 

V.0.0000875x(0.02306.2.2x10-14 

Z=0.035x(0.0232)6x(1•0.052x(0.0232)2)x exp(-0.052x(0.0232)2) 

(2.55)2 
=0.675x10-7 

2..0.0592+0.42x10-4+0.745x10-64.2.2x10-1440.675x10-7 
-0.0592 

Pz1.243.0x0.0592=14.5 psi. 

Px.14.5/14.7.0.987 atm. 

(with the use of the computer,2xx0.999) 



ETIIANE-HYDROG EN 

PRAUSN IT Z:-GUNN IvETHOD 

(PROPOSED IOTHOD) 

GIVEN: 

T 7.70°F 112:0.799 

P.214 psi. C2He0.201 

Z.0.9955 

70x459.6 
T. o- 284 IN- 

1.8 

T
14

43.6 

21.8 

 

i.42.0°K 

 

1+  
2 . 02x284 

 

Plc_ 
20.2 

.18.8 atm. 

 

44.2 

 

1+ 

  

   

2.02x284 

V - c- 
51.5 

.52.4 co./gin. mole 
1 - 991 

2.02x284 

Om=0.201x0.1062+0.799x0=0.0215 

A10=0' 343-0.128x0.0215-0.509x(0.0215)2.0.340 

B10=0'114+0.127x0.0215-0.243x(0.0215)2+.0.117 

Al • -0 0235+0.290x0.0215-0.295x(0.0215)2%.0.0297 

B1.0•0275+0.131x0.0215-0.135x(0.0215)2=0.0303 

01 - o-O• 098+0.401x0.0215-0.0397x(0.0215)2=0.107 

C1 = 0* 0357+0.185x0.0215-0.230x(0.0215)2=0.0396 



-203- 

A- 0‘1.0.0000875 

)1-0.052-0.090x0.0215+0.105x(0.0215)2.0.0501 

Tem=0.201x505.44.0.799x42.0.94.6801 

Vemz0.201x148.0+0.799x52.4-71.52 cc./gm. mole 

Zo.0.291 

Zera..0.201x0.2854.0.799x0.291-0.289 

Pcm 82.06x94.68x0.289 
-51.4 atm. 

71.52 

Pt.214/14.69.14.5 atm. 

14.5 
d_  = 6.28x10-4 oco/gm. mole 
0.9955x82.06x284 

A  284 
Q= = 3.01 

94.68 

6.28x10-4x82.06x94.68 
"' = 0.155 

31.4 

ST=3.01x0.155=0,466 

(4(0.117x3.01-0.340-0.107 )x(0.155)2 5.25x10-4 

(3.01)2 

1...(0.0503x3.01-0.0297)x(0.155)32.27x10-4 

V.(0.0000875)x(0.155)6-1.18x10-9 

Z.(0.0396x(0.155)3)x(1+0.0501x(0.155)2)x exp(-0.0501x(0.155)2) 

(3.01)2 



2.1.63x10'"5 

P 1-  -0• 466+5.25x10-44.2.27x10- 1.18x101-1.63x10-5 
.0.466 

Pz.31.4x0.466=14.6 atm. 

Px.14.6x14.69.215.0 psi. 

(with the used of the computer,Px=215.17 psi.) 
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NOTATION 

A0,B0,CO3a,b,c, Constants of the original B=W-R equation 

Bi ab" 0
, 0, 0, , ,o,o(1 .- Constants of the generalized B-W-R equation 

P- Pressure 

Temperatuat 

d- Density 

R- Gas constant 

Reduced pressure 

e_ Reduced density 

E)- Reduced temperature 

03 Acentric factor 

Tc- Critical temperature 

T°-.Classical critical temperature 

Pc- Critical pressure 

Po- Classical critical pressure 

Vc- Critical volume 

V0- Classical critical volume 

citc2,c3 - Constants given by Equations(11),(12),(13) 

m - Molecular weight 

Tem- Pseudo-critical temperature of the mixture 

Pcm- Pseudo-critical pressure of the mixture 

y - Mole fraction 

V0 - Pseudo-critical volume of the mixture 

Z - Compressibility factor 



-SUBSCRIPTS 

c-critical 

i-component 

Iii-Mixture 
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