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THERMOPHYSICAL PROPERTIES OF PARAHYDROGEN FROM THE FREEZING 
LIQUID LINE TO 5000 R FOR PRESSURES TO 10,000 PSIA" 

Robert D. McCarty and Lloyd A. Weber 

Tables of thermophysical properties of parahydrogen a r e  presented 

for temperatures  f rom the melting line to  5000 R for p re s su res  from 1 

to 10,000 psia. The tables include entropy, enthalpy, internal energy, 

density, volume, speed of sound, specific heat, thermal  conductivity, 

viscosity, thermal  diffusivity, Prandtl  number and the dielectric constant 

for 65 isobars. 

special  utility in heat t ransfer  and thermodynamic calculations: ( a P / a V ) l ,  

Also included in the isobaric tables a r e  quantities of 

(aP/aT),  , v(as/av), , wawau),, -v(aP/av), , i / v ( a v / a T ) ,  . 
In addition to  the isobaric  tables, tables fo r  the saturated vapor and 

liquid a r e  given which include all of the above properties,  plus the surface 

tension. Tables for the P-T of the freezing liquid, index of refraction and 

the derived Joule-Thomson inversion curve a r e  a l so  presented. 

Key Words: Density; dielectric constant; enthalpy; entropy; equation of 

state; fixed points; heat t ransfer  coefficients; hydrogen; index of refraction; 

Joule -Thornson coefficient; latent heat; melting point; Prandtl  number; 

specific heat; speed of sound; surface tension; thermal  conductivity; 

thermal  diffusivity; vapor pressure ;  viscosity; volume. 

1. Introduction 

The purpose of this document is to  assemble,  under a single cover, data on many 

of the propert ies  of hydrogen commonly used for engineering calculations, over as wide a 
temperature  and pressure  range as possible, and present these data in a form convenient 

t o  the engineer. 

the ''best values" for that particular property at this time. 

All of the data presented here  have been critically selected and represent  

* 
Contract T-181% and NASA-OART Contract W-13, 353. 

This work car r ied  out at the National Bureau of Standards, supported by NASA-MSC 

- .- - - .  - -  - . -  . _ -  --_ 
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2. Thermodynamic and Related Propert ies  

2 . 1  PVT Surface 

The PVT surface of Roder,  e t  a l .  (1965), which is based on the experimental data 

of Goodwin, et a l .  (1963). was used to calculate all of the thermodynamic and related 

properties for temperatures below 90 K. 

was modified to allow extrapolation to p re s su res  of 10,000 ps i ,  see Region B, figure 1. 

F o r  densities greater  than 5 lb/ft3,  the representation of the PVT surface by Roder,  e t  al. 

(1965) was replaced with a n  empirical equation of state like that previously used for 

oxygen (Weber, L. A . ,  1970). This equation is cubic in both temperature and density 

and f i ts  the experimental data with an average standard deviation of 0.01% in density. 

An equation of state of the modified Strobridge (1962) type was used to calculate all of the 

thermodynamic and related properties for  temperatures above 100 K. 

transition between the two surfaces a weighted average of the low and high temperature 

surfaces was used between 90 and 100 K. This average was calculated by equation (1). 

The computer program used by Roder,  e t  a l .  (1965) 

To insure a smooth 

The equation of state developed for temperatures above 100 K has not been 

previously published and will be described here.  The equation of state is: 

where P is in atmospheres,  T i s  i n  Kelvin, and p i s  in moles per l i ter .  

The parameters  for equation (2 )  a r e  given in table 1. 

2 
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Table 1. Least  squares  es t imates  of parameters  Ni in equation (2) 

N, = 1.4961551208 x 

N, = - 1.5006828624 x 

N3 = -2.8434013385 x 10" 

N, = 1.5564502978 x 

N, = -2.1545800614 x 10' 

Ne = -3.5038610714 x lo-* 

N., = 3.8441135632 x lo-' 

N, = 1.4760364722 x 

Ne = 9.7378323406 x lo'* 

Nlo = -3.1263011903 x 10" 

N,, = 5.3359371204 x 

N,, = 8.8611547530 x lo+, 

N1, = 2.0727677845 x 10-1 

N,, = -2.2517870830 x 10+l 

N,, = 6.8278056458 x 

Nle = 4.9195075735 x 10" 

y = -0.0018 

R = 0.0820535 

The PVT data used to estimate the coefficients for  equation ( 2 )  consisted of the 

following: the 90 and 100 K isotherms of Roder, e t  al. (1965) extrapolated to 700 

atmopsheres; all of the PVT sources used by Woolley, et al. (1948) i n  their compilation; 

and all of the isotherms reported by Michels, e t  al. (1959, 1963). 

data described above, the derivatives (aP/aT)  ( a P / a p ) T ,  the internal energy and Cv 

data f r o m  the extrapolated 90 and 100 K isotherms of Roder ,  et at. were  used in the fit. 

The internal energy and Cv values of Michels, et al. (1959, 1963) were  a l so  used in the 

f i t .  A s  a resu l t  of including the internal energy and Cv data of Michels, et al. in the 

fitting procedure, the disagreement between the calculated internal energies and Cvts  

and those of Michels, et  al. was reduced by a n  order  of magnitude. 

maximum disagreement is about 2 BTU/lb in U for  p re s su res  less than 10,000 psi. 

In addition to the PVT 

P '  

At 300 K ,  the 

The highest temperature  for  the experimental PVT data used in the least squares  

fi t  is 673 K. At the time the equation was developed it was desirable  to extrapolate the 

p re s su res  at temperatures  to 3000 K. An investigation of the contribution of the second 

and third virial t e r m s  in the equation of s ta te  for  temperatures  f rom 700 to 3000 K and 

p res su res  to 700 atmospheres  indicated a strong compensating relationship between 

the two t e rms ,  i. e.,  .if the resu l t s  of the least squares  estimation produced a small 

second virial fo r  these high temperatures  a large third v i r ia l  resulted,  and if the second 

virial turned out to be too large, .  the third vir ia l  was compensatingly small. 

calculated densit ies f rom the two ext reme situations agreed to within 0.570. 

Thus the 

The uncertainties l isted in table 2 a re  based on the goodness of f i t  in the region 

where experimental data exist and upon the variation in calculated density between 

various extrapolations into regions of p re s su re  and temperature  where no experimental 

data exist. (See f igures  1 and 2.)  

4 
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I Table 2.  Uncertainties in the PVT Data 

Temperature Range P r e s s u r e  Range Uncertainty in Density 

700 - 3000K 1 - 700 a t m  1 70 (extrapolation) Region D, figure 2 

100 - 700 K 1 - 340 a t m  0.5 '7'0 

i 100 - 170K 340 - 680 a t m  1 yo (extrapolation) Region C ,  figure 1 

170 - 700 K 340 - 680 a t m  0 .5  '70 
13 - 100K 1 - 340 a t m  0.1 70 (except cri t ical  region) 

Critical Region T c +  I % ,  p c +  20% 6 % I 

I 
~ Solid - 100 K 340 - 700 a t m  1 % (extrapolation) Regions A and B, 

figure 1 

2 . 2  Derived Thermodynamic Propert ies  

The enthalpy H ,  speed of sound W ,  entropy S,  specific heats Cp, Cv, and 

the internal energy U ,  were  calculated for the lower temperature range directly f rom 

the equations taken f r o m  Roder,  et al. (1965). and should be identical to those of Roder 

when proper unit conversion is applied. 

and the region of extrapolation, the uncertainty in these derived properties calculated 

f r o m  Roder 's  equations is estimated to be l e s s  than 270. 
uncertainties of the derived properties in the cri t ical  region. 

heat near  the cri t ical  point becomes ve ry  l a rge  but quantitative estimates a r e  not 

available. In the extrapolated region below 100 K,  the uncertainty of the derived 

properties is estimated to be no g rea t e r  than 10%. 

K, equation (1) was used for  each property. 

Except in the cri t ical  region, (Tc ?r 170, p c  t. 200/0) 

It is difficult to a s s e s s  the 

F o r  example, the specific 

I 

F o r  temperatures between 90 and 100 

F o r  the high temperature range, T > 100 K ,  the derived thermodynamic 
I properties w e r e  calculated by means of the equation of state,  equation ( 2 ) ,  and the 

following relation ships: 

6 



H = f[p - L(E) ] d p +  - R T + s  T C; dT 
T o  P 2  P 2  a T  p P 0 

cv = c," (5) 

where P is 1 atmosphere and the ideal g a s  propert ies ,  

f rom Woolley, e t  al. (1948) who estimates the uncertainty in these properties to be l e s s  

than 0.30/0. The subscript T before the integral signs indicates a n  isothermal 

integration. 

C i  and C$ a r e  for  parahydrogen 
0 

In all cases  the input variable p a i r  was pressure ,  P, and temperature ,  T .  The 

uncertainty of the derived propert ies  including the specific heat is  estimated to be no more 

than 270 over the temperature range f rom 100 to 700 K for pressures  l e s s  than 350 

atmospheres.  

no grea te r  than 5%. 

and has been taken into account; 

calculations, see Roder,  e t  al. (1972). 

F r o m  700 to 3000 K the uncertainty of the derived propert ies  is probably 

At the upper l imit  of the temperature range dissociation is important 

Fo r  a detailed description of the dissociation 

At the boundary of the high and low temperature surfaces for  pressures  below 350 

atmospheres  the disagreement between the two is no greater  than 0.870 in any of the 

derived propert ies  including specific heat. 

disagreement a t  the boundary of the high and low temperature surfaces is as much as 3%. 

For pressures  above 350 atmospheres the 

2.3 Related Proper t ies  

A number of parameters  such as the specific heat input [ V(aH/aV), ] a r e  of use  

to the engineer. 

here  for  the convenience of the user .  

PVT surfaces  described in section 2.1. 

Several of the more useful quantities of this kind have been tabulated 

These quantities have been derived f rom the two 

Specific heat input 

7 



Energy derivative 

@ = v($) = - V (S) 
V cV V 

Isothermal bulk modulus 

Volume expansivity 

( 9 )  

2.4 Extrapolations 

An immediate need exists in NASA's space shuttle program for  hydrogen property 

Since no experimental data data a t  p ressures  to 10,000 pisa and temperatures  to 5000 R .  

exist  for  hydrogen propert ies  over much of this pressure  and temperature range, see 

f igures  1 and 2,  the existing data were  extrapolated to these higher p re s su res  and 

temperatures  to provide interim values until new experimental data become available. 

General methods of extrapolation were investigated with varying resul ts .  

extrapolations to higher temperatures  varied little f rom method to method; however, the 

extrapolations to higher densit ies a t  the lower temperatures were  much more dependent 

upon the method used. 

propert ies  such as  CP; however, the various extrapolations of density disagree by as  much 

as 5%. 

the extremes just  mentioned because some of the methods of extrapolation were  discounted 

on the basis of behavior which was known to be incorrect.  

the calculation of the tabular values varied f rom region to region and a r e  described in the 

individual sections. 

extrapolation a r e  shown here  in f igures  3 through 8. 

behavior of the properties in the extrapolated regions and provide a handy reference for  

the reader .  

The 

The la rges t  disagreements,  as much a s  3070, occur in the derived 

The uncertainty of the tabulated values in appendix E is estimated to be l e s s  than 

The actual methods used for  

Plots of some of the properties in the high density region of 

These plots demonstrate the 
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3 ,  Transport  Propert ies  

3.1 Thermal Conductivity 

The thermal  conductivity values which appear in the tabulations in this document 

for  temperatures  below 100 K have been taken f rom Roder and Diller (1970). 

paper by Roder and Diller does not give interpolation formulas  and the calculations 

necessary for  the tabular values appearing he re  were  performed with a computer program 

furnished by Roder. 

measurements. 

estimate.  

The uncertainty of the thermal  conductivity in the extrapolated region below 100 K is 

estimated to increase f rom 370 at 150 a tmospheres  to 10% at 700 atmospheres .  

The original 

Roder and Diller (1970) ass ign an  uncertainty of 3% for  their  

In the range of their experimental data-to 150 atmospheres  this is a good 

The computer routine furnished by Roder was extrapolated to 700 atmospheres .  

F o r  temperatures  of T > 100 K the thermal  conductivity was calculated using a 

modified Enskog theory (Hanley, McCarty and Cohen, 1971). The uncertainty of the 

t h e r p a l  conductivity calculations in the upper temperature  region is estimated as follows. 

At 100 K and low densit ies where the calculations may be compared with the experimental 

data of Roder and Diller (1970) the agreement is very  good, i. e. , 1%. Comparing the two 

methods of extrapolation along the 100 K isotherm shows a 270 difference a t  100 K and 

700 atmospheres  of pressure.  

possible, however, since s imilar  calculations for  other gases  differ f rom experimental 

data by as much as 1070, the uncertainty is estimated to be on the order  of 10%. 

For  temperatures  above 100 K no d i rec t  comparisons a r e  

3 . 2  Viscosity 

In the lower temperature range of T < 100 K the viscosit ies tabulated here  a r e  

based on the experimental measurements of Diller (1965). 

extend to a maximum of 350 atmospheres at temperatures below 100 K .  

suggests using an  interpolation formula of the type: 

These experimental data 

Diller (1965)  

where Bo (T)  is  the dilute gas  contribution and ‘I)E ( p ,T )  is called the excess  or dense 

gas  contribution. Woolley, et  al. (1948) proposes 

T o  (T) = 8.5558 [ T3’ a / (T + 19.55) ] [ (T + 650.39) / (T + 1175.9) ] 

15 



for the dilute gas contribution and Diller proposes 

for the excess viscosity contribution. The extrapolation of the functions A(p) and B(p) 

a s  originally published by Diller proved unsatisfactory. 

modified to  the following: 

Therefore the functions were 

x 10-6 
(306.4636~ - 3350. 628p2 t 3868. 092p3) 

(1.0 - 18 .47830~  t 110. 915p2 t 25. 3524:) 
A(P) = 

3 
3 - 

6 2 58. 75(p/. 07) 
B(P) = 10. 0 t 7. 2[(P/.  07) - (p/. 07) ] - 17. 63/e 

3 -6 where T i s  in Kelvin, p is in g / cm and q is in g/cm-s x 10 . Diller (1965) 

estimates the uncertainty of his  data t o  be 0. 5%. 

perature region of extrapolation the uncertainty in the calculated viscosities could easily 

reach 10%. 

At the highest densities in the low t e m -  

For temperatures  of T > 100 K, the viscosity w a s  calculated using a modified 

Ehskog theory (Hanley, McCarty and Cohen, 1971). 

very similar t o  that for thermal  conductivity and the interested reader  is re fer red  t o  the 

original publication. 

t u r e  region i s  estimated as follows. 

pared t o  the experimental data of Diller (1970) the disagreement is about 4% at 5000 psia. 

Since the Enskog theory is not as accurate for viscosity a s  it is for thermal  conductivity, 

the uncertainty for the viscosity in the upper temperature  range of extrapolation is 

estimated to  be 15%. 

The Ehskog theory for viscosity is 

The uncertainty of the viscosity calculations in the higher tempera-  

At 100 K where the calculated values may be com- 

4. Surface Tension 

Existing experimental data for the surface tension of hydrogen disagree by about 

Corruccini (1965a) showed that they could be made to  ag ree  by applying corrections 10%. 

t o  the data. 

published the following equation: 

He then combined the older data with additional recent measurements and 
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where yo = 5. 328 for parahydrogen and 5, 369 for normal hydrogen, and T = 32. 976 K 

for parahydrogen and T = 33. 18 for normal hydrogen. The surface tension, y, is in 

dyn/cm. 

the above equation i s  1. 370, the average deviation i s  approximately 0. 6%. 

data exist above the normal boiling point. 

C 

C 
The maximum deviation of the experimental data from values calculated from 

No experimental 

At the cr i t ical  temperature,  equation (17) i s  constrained to  a value of zero. How- 

ever ,  between the cr i t ical  point and the normal boiling point, experience with other fluids 

has  shown deviations of a s  much a s  576, expecially for temperatures  above T / T  

The values of surface tension which appear in the tabulations were calculated from 

equation (1 7). 

= 0. 8. 
C 

5. Dielectric Constant 

The dielectric constant of a fluid may be calculated from the Clausius-Mossotti 

equation 

€ - I  1 
€ t 2  p 
- - =  

where E is the dielectric constant, p i s  the density, and p is the specific polarization, 

a property of the substance having dimensions of specific volume. 

of the dielectric constant of parahydrogen by Stewart (1964) are used here. 

his  data to  an equation of the form 

Recent measurements 

Stewart f i t  

- 1 = A t B p t C P  2 (19) 
P 

where A = 0.99575, B = -0.09069 and C = 1. 1227. The density, p,  in equation (19) is in 
3 

units of g / c m  . 
and (19). 

Stewart estimates a maximum e r r o r  of 0. 1% in €-I using equations (18) 

6. Index of Refraction 

The refractive index of a non-polar fluid depends on the wavelength of the incident 

radiation and on the density of the fluid. 

is usually small enough to  be neglected. 

on wavelength can be t reated independently of the dependence on density. 

dispersion formula: 

The dependence on temperature at fixed densities 

In addition, the dependence 

The Cauchy 

accurately represents  the wavelength dependence of r (specific refraction). 

Corruccini (1965b) pointed out the equivalence of the Maxwell's relation 
A 

17 



2 
m 

e = n  

P = rm 

which allows the calculation of r- f rom the polarizability as a function of density, and 

therefore 

(23) 
2 - 0. 99575-0, 0 9 0 6 9 ~  t 1. 12270 1 1 - - - -  

P r J P )  
I 

3 

and g2 = 0. 495126 x 

where p is density in g / c m  . Combining equation (20) and equation (23) Corruccini (1965b) 

found 9 
6 

= 0. 7799569 x 10 The specific refraction ( r  ) is in 
1 A 

, cm 3 /g, density is in g/cm3,  and the wavelength ( A )  is in A .  Values of the index of 

refraction in Table 3 have been calculated f rom equations (20), (23) and (24) 

A comparison between Dil ler ' s  (1958) experimentally determined indices of 

refraction and those calculated using the method outlined by Corruccini (1965b) ag ree  to  

about 0. 1% except near  the critical point where the densities are uncertain. 

shows the variation of n with wavelength and density. 

Figure 9 
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Figure 9. Index of refraction, n, as  a function 
of density and wavelength. 
experimental values from Diller (1968) at a wave- 
length of 5462 A. 

The points are 
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I Table 3 Index of refraction of saturated liquid parahydrogen at three  wavelengths 

Temperature,  K 

15 

16 

17 

18 

19 

20 

21  

22 

23 

24 

25 

26 

27 

28 

29 

30 

4358 A 
n 

1.1222 

1. 1208 

1. 1192 

1. 1176 

1. 1159 

1. 1141 

1. 1123 

1. 1103 

1. 1082 

1. 1059 

1. 1034 

1. 1007 

1.0977 

1. 0944 

1,0906 

1. 0862 

Wavelength 

5462 A 
n 

1.1204 

1. 1189 

1. 1174 

1. 1158 

1. 1141 

1.1124 

1.1106 

1. 1086 

1. 1065 

1, 1042 

1. 1018 

1.0991 

1.0962 

1.0929 

1. 0892 

1.0849 

6939 A 
n 

1.1191 

1. 1177 

1. 1162 

1.1146 

1. 1129 

1.1112 

1. 1095 

1. 1075 

1. 1054 

1. 1032 

1. 1008 

1. 0981 

1.0952 

1.0920 

1.0883 

1.0840 

7, Thermal  Diffusivity 

The thermal  diffusivity of a fluid is defined as 

where is the thermal  diffusivity, X is the thermal  conductivity, and C is the specific 

heat at constant pressure.  

have been calculated using the above equation and the p,  X and < 
maximum uncertainty of a is estimated 10% except in the cr i t ical  region and the regions 

of extrapolat ion. 

P 
The tabulations of thermal  diffusivity in appendices D and E 

in the tables. The 
P 

8. Prandt l  Number 

The Prandtl  number, Pr, is frequently used in engineering calculations and is 

defined as: 

Pr = Cpq/X - (26) 

I 
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where C is the specific heat at  constant pressure ,  q i s  the viscosity, and is the 

thermal  conductivity, The tabulations of the Prandt l  number in appendices D and E have 

been calculated f rom equation (26) using values of q, X and C 

in the tables. 

much as 15% except in the regions of extrapolation. 

P 

f rom the adjacent en t r ies  
P 

Since Pr is a function of both q and 1, the uncertainty in P r  could be as 

9. Joule -Thornson Inversion Curve 

The Joule-Thomson coefficient for a fluid is defined as 

J = (g) 
H 

The locus of points where J = 0 is called the Joule-Thomson inversion curve. The 

inversion curve state points in Table 4 were calculated using the relationship: 

Temperature  

K R 

28 

29 

30 

31 

32 

34 

36 

40 

50 

60 

80 

100 

120 

140 

. 160 
180 

200 

50. 4 

52. 2 

54.0 

55. 8 

57.6 

61. 2 

64. 8 

72. 0 

90.0 

108.0 

144.0 

180.0 

216.0 

252.0 

288.0 

324.0 

360.0 

Table 4 Joule-Thomson inversion curve 

P r e s s u r e  Density 

a tm 

9. 87 

15.05 

20.08 

25.01 

29. 85 

39. 16 
48.06 

64.59 

98.93 

124.4 

153.5 

161.4 

162. 1 

140. 5 

102.2 

50.97 

.54 

psia 

145. 1 

221.2 

295. 1 

367.6 

438.7 

575.5 
706. 3 

949.2 

1454. 

1828. 

2256. 

2372, 

2353. 

2064. 

1502. 

749.1 

8. 6 

3 3  mol/cm x10 

30.06 

29.90 

29.73 

29.56 

29.40 

29.05 
28. 70 

27.99 

26.16 

24. 30 

20. 58 

17.04 

14. 12 

10.86 

7.176 

3. 321 

0.036 

1bm/ft3 

3. 783 

3.763 

3. 742 

3. 720 

3. 700 

3. 656 
3.612 

3. 523 

3.292 

3. 058 

2. 590 

2. 145 

1.777 

1. 367 

0.9031 

0. 4179 

0.0045 
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10. The Melting Line 

The melting curve for parahydrogen is reported by Goodwin (1962). The values 

given in  Table 5 for T 25 K were calculated from: 

Patm = Pt + ( T  - Tt)[Al eil’*+A2T] 

where P (the triple point p re s su re )  is 0. 0695 atm, T (the triple point temperature) is 

13. 803 K, Al  = 30, 3312, A2 = 2.0/3.0 and a = 5, 693. 

312. 23 atmospheres were included in the determination of the above parameters.  

temperatures  above 22 K, the equation f rom Mills and Grilly (1955) was used 

t C 
~ 

No data for p re s su res  higher than 

F o r  

(30) 
1. 764739 - -270.‘52 + 2. 53487T 2 -  P 

kg / cm 
2 

where T is in K and P is in kg/cm . At T = 22 K the calculated p res su res  f rom the 

equations (29) and (30) disagree by less than 0. 1%. 

equation (30) becomes negative. 

At low temperature,  i. e . ,  T = 14 K, 

I 
At T = 50 K calculated p res su res  disagree by about 0.25%. 

Table 5 Melting line for  parahydrogen 

Temperature  

K R 

14  25. 2 

15 27. 0 

16 28. 8 

17 30. 6 

18 32. 4 

19 34. 2 

20 36. 0 

22 39. 6 

25 45. 0 

30 54. 0 

35 63. 0 

40 72. 0 

45 81. 0 

50 90. 0 

P r e s s u r e  

atm psia 

5. 89 86. 5 

36. 89 542. 0 

70.19 1031. 

105. 7 1553. 

143. 2 2105. 

182, 7 2685. 

224. 1 3293. 

312.2 4588. 

457.2 6719. 

730. 1 10730. 

1040. 15290. 

1386. 20370. 

1767. 25970. 

2182, 32060. 

Density 
3 3  mol /cm x10 

38. 38 

39. 19 

39.98 

40. 76 

41. 50 

42.19 

42.84 

44.10 

45.89 

4. 830 

4. 932 

5.031 

5. 130 

5. 223 

5. 310 

5. 392 

5. 550 

5.775 
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11. Summary 

The objective of the previous sections was: to describe how the calculations were 

performed in assembling the property tables,  and to document the references used in 

preparing th i s  document. In some cases,  where the procedures of particular calculations 

have previously been documented in great length and detail,  these descriptions were not 

repeated k r e .  

In addition an uncertainty was assigned to  every property where it was possible. 

Uncertainty is defined he re  to  be an estimate of accuracy of a 95% confidence level. These 

a s ses smen t s  a r e  given in the text of the section or subsection concerned with that property. 

Finally, the number of digits in the tables of appendices D and E should not be taken as an 

indication of the accuracy of the number. The tabulations a r e  a direct  copy of computer 

printouts where often more  digits for a property a r e  present than its accuracy justifies. 

The preparatory work which went into the calculation of these tables  has solved 

some of the existing problems with the PVT surface for hydrogen. In the past all attempts 

t o  join a high temperature  PVT surface with the PVT surface of Roder, et al. (1965) at 

100 K has been thwarted by the problem of discontinuities in the derived thermodynamic 

properties which were too large to  allow a mechanical smoothing such as equation (1). 

Also the disagreement of the derived thermodynamic properties calculated by an equation 

of state such as equation (2 )  with older calculations such a s  Woolley, et  al. (1948) was 

too large to be attributed to  randomness in the data. Both of these problems were solved 

by including in the least squares fitting procedures the actual values of the derived 

thermodynamic properties in question. 

Certain other problems which exist with the PVT surface of hydrogen were not 

solved and any future work should be aware of these problems. 

points given here have not been corrected to the IPTS 68 temperature scale. 

is an apparent e r r o r  in the densities near  the cri t ical  point. 

as 670, and it would seem that recent dielectric constant and index of refraction measu re -  

ments offer a possibility of correcting th i s  e r r o r .  Third, there  exists a disagreement of 

about 0. 3% in density and 15 J /mol  in enthalpy between Michels, et al. (1959, 1963) and 

Roder, et al. (1965). All  efforts to  explain this difference have not provided clear cut 

evidence for choosing one source in preference to  the other. 

F i r s t ,  the hydrogen fixed 

Second, there  

This e r r o r  may be as much 
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Appendix A, List of Symbols and Units 

The calculation of the tables and properties presented here  was performec in 

many different systems of units, and converted to  engineering units at the very end of the 

calculations; therefore the reader  is cautioned to  pay particular attention t o  the units when 

consulting individual sections of this document. 

f rom the National Aeronautics and Space Administration Report Number SP-7012 

(Mechtly 1964). 

All conversion factors  have been taken 

R = gas constant, 5. 32328 ft3 - psia/lb 

P = pressure,  psia 

V = specific volume, f t  /lbm 

T = absolute temperature,  degrees Rankine 

p = density, lb / f t  

P 

S = entropy, BTU/lbm-R 

H = enthalpy, BTU/lb 

U = internal energy BTU/lbm 

W = speed of sound, ft/s 

(aP/aT)p = isochore derivative, psia/R 

( a P / a p ) =  = isotherm derivative, f t  -psia/lbm 

9 = specific heat input, BTU/lbm 

@ = energy derivative, psia ft  /BTU 

a = isothermal bulk modulus, psia 

fl = volume expansivity, 1 /R  

n = index of refraction, dimensionless 

r = specific refraction, ft /lbm 

-R m 

3 

3 
m 

C 

C 

= specific heat at  constant pressure,  BTU/lbm-R 

= specific heat at constant volume, BTU/lbm-R 
V 

m 

3 

3 

3 

P r  = Prandtl  number, dimensionless 

p = specific polarizability, ft / lb  m 
J = Joule-Thomson coefficient, R/psia  

X = thermal  conductivity, BTU/ft -hr -R 
q = viscosity, Ib /ft-s 

c = dielectric constant, dimensionless 

y = surface tension, lbf/ in 

A = wavelength, angstrom 
2 

a = thermal  diffusivity, f t  / h r  

3 

m 
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Appendix B, Fixed Points 

Crit ical  Point 

P = 187. 51 psia (12. 759 atm) 
C 

= 
3 3 = 1.962 lb / f t  (0. 01559 mol/cm ) 

59. 357 R (32. 976 K) 
T C  

'C m 

Normal Boiling Point 

P 
T 

= 14. 696 psia (1 atm) 

= 36. 482 R (20. 268 K) 
3 3 = 0. 08351 lb / f t  (0. 0006636 mol /cm ) 

3 3 gas m 
= 4. 419 lbm/ft (0.03511 mol /cm ) 

P 

' liquid 

Triple Point 

P 

T 

= 1. 021 psia (0.0695 atm) 

= 24. 845 R (13. 803 K) 

= 7. 84 x 10 -3 lbm/ft3 (6 .23 x mol /cm 3 ) P 

'liquid m 
gas 

= 4. 808 lb /ft  3 (0. 038207 mol/cm 3 ) 

Appendix C, Conversion Factors  

Temper at ur  e 

Pr e s sur  e 

Specific Volume 

Internal Energy, Enthalpy 

Entropy, Specific Heat 

Thermal Conductivity 

Viscosity 

Speed of Sound 

Molecular Weight 

Surface Tension 

l . 8 R =  1 K  
5 2  

14. 695949 psia = 1 atm = 1 . 0 1 3 2 5 ~  10 N/m 
3 3 

0.00794590 f t  /lbm = 1 cm /mol  

0. 213405 BTU/lbm = 1 J / m o l  

0. 118558 BTU/lbmR = 1 J/mol-K 

0.0578176 B T U / f i - h r - R  = 1 m W / c m - K  

0.067196897 lb /ft-s = 1 g /cm-s  

3.2808 ft/s = 1 m/s  

2.01594* 

0. 5710147 x 10 

m 

-5 
lbf/in = 1 dyn/cm 

(1 d y n =  1 0  N) -5 

* On the C12 = 12.000 scale 
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Appendix D, Saturation Proportiem 

THEPHOOYNAHIC PROPERTIES OF ; O E X I S I I N G  GASEOUS AN0 LIPUIO HYOlOGEN 

T E M P  

OEG. R 

24.845 
24.845 

25 
25 

26 
26 

27 
27 

28 
28 

29 
29 

30 
30 

31 
31 

32 
32 

33 
33 

34 
34 

35 
35 

3b 
56 

37 
37 

38 
30 

39 
39 

40 
40 

41 
41 

42 
42 

45 
43 

44 
44 

45 
45 

46 
46 

47 
47 

48 
48 

4 9  
69 

50 
50  

5 1  
5 1  

52 
52 

53 
53 

P R E S S  

P31A 

1 .021 
1.021 

1.075 
1.073 

1.462 
1.462 

1.950 
1.950 

2.553 
2.553 

3.288 
3.288 

4.175 
4.170 

5.217 
5.217 

6.446 
6.446 

7.877 
7.877 

9.527 
9.527 

11.416 
11.416 

13.561 
1 3 . ~ 6 1  

15.984 
15.384 

18.694 
18.694 

21.723 
21.T23 

25.089 
25.089 

28.813 
28.813 

32.315 
J2.315 

37.415 
37.415 

4 2 . 5 3 4  
4 2 . 3 3 4  

47.693 
47.693 

53.514 
53.514 

59.317 
54.817 

66.525 
66.525 

73.357 
75.357 

81.338 
6 1 . ¶ 3 8  

90.207 
9 0 . 2 8 7  

99.321 
99.529 

i o 8 . 3 a 7  
108.337 

VOLUNE 

CU FT/LU 

0.20798 
127.58583 

0.20817 
122.06814 

0.20945 
9L.80760 

0.210 78  
71.90028 

0.21215 
56.65205 

0.21358 
45.30272 

0.21505 
36.71097 

0.21659 
30. 10398 

0.21819 
24.95C46 

0.21386 
20.87822 

0.22160 
17.622 07 

0 . 2 2 5 4 2  
14.990 0 4  

0.22534 
12.8411b 

0.22735 
11.097 0 7 

0.22346 
9.62028 

0.23170 
8.38207 

0.23406 
7.33729 

0.23656 
6.45515 

0,23323 
5.69217 

0.24PU7 
5.04065 

0.24511 
4.47736 

0 .24538 
3.98762 

0.25190 
3.5545 D 

0.2S57i: 
3 . 1 8 3 2 U  

0 .25389 
2.85895 

0.26445 
2.55587 

0 .20v .e  
2.29249 

0.27SlO 
2.95312 

0 .28142 
1.842 76 

0.28363 
1 6438 8 

ISOTHERI( l S O C H O R E  INTERNAL 
DERIVATIVE DERIVATIVE ENERGY 

CU FT-PSIAIL8 PSIAlR BTUILB 

2724.08 
128.17 

2688.34 
128.82 

2593.05 
132.85 

2494.23 
136.64 

2404.74 
140.16 

22b6.71 
143.39 

21 94.82 
146.32 

2102.72 
148.92 

2010.33 
151.19 

1936.78 
153.10  

1866.02 
154.65 

1773.47 
155.78 

1696. OY 
156.53 

1600.41 
156.95 

1520.15 
156.84 

1440.64 
156.28 

I3 48.34 
155.23 

1261.17 
153.70 

1182.83 
151.65 

ID 99.37 
149.09 

1018.64 
145.93 

936.66 
142.3U 

U58.98 
138.03 

780.15 
133.15 

7 0 2 . 1 0  
127.60 

b21.2J 
12i.3b 

540.06 
l l v . 3 d  

474.29 
liIC..oD 

403.61 
97.9s 

332.87 
68.34 

76.17 
0 . 0 4  

76.65 
0 . 0 4  

75.75 
0.06 

74.56 
0.07 

73.57 
0. I O  

72.64 
0.12 

71.86 
0.15 

71-12 
0.18 

70.41 
0.22 

69.68 
0.26 

6b.93 
0.31 

68. 14 
0.37 

67.37 
0.43 

66.54 
0.51 

b5.59 
0.59 

b4. b3 
0. bb 

63.59 
0.78 

62.40 
0.89 

6 1  -1 
1.02 

59.8 
1.10 

5a .4 
1.32 

56.3 
1.49 

55 .2 
1.69 

53.5 
1.91 

51.7 
2. l b  

49.7 
2.44 

47.7 
2.75 

45.5 
5 .  11 

43 .J  
3.53 

41.3 
4. u1 

-132.932 
36.261 

-132.689 
36.447 

-131.087 
37.759 

-129.436 
39.037 

-127.733 
40.277 

-1 25.976 
41.476 

-12 4.161 
42.632 

-122.207 
03.761 

-120 .3SO 
4 4 . 8 0 1  

-118 .S50  
4 S . 8 0 8  

-116.284 
66.759 

-114.150 
47.652 

-111.946 
48.482 

-109.67 0 
49.260 

-107.318 
49.954 

-104.888 
50.573 

-102.377 
51.110 

-99.780 
51.562 

-97.094 
51.921 

-94.314 
52.180 

-91.434 
52.332 

-b8.447 
52.367 

-85.346 
52.274 

-82.122 
52.l138 

-78.762 
51.645 

-75.253 
51.074 

-71.577 
50.302 

-67.7lU 
49.239 

-63.622 
ca.uzz 

-53 .273 
46.419 

ENTHALPY 

BTUILa 

-132.892 
60.357 

-132.647 
60.699 

-131.050 
62.879 

-129.360 
65.002 

- 1 2  7.633 
67. J 8 2  

-125.816 
69.1156 

-123.995 
70.977 

-122.077 
72.821 

-120.090 
74.5a4 

-11a.029 
76.261 

-115.a93 
77.848 

-113.618 
79.339 

-111. 380 
00.729 

-108.997 
02.105 

-106.524 
83.256 

-103.956 
84.290 

-101.289 
b5.199 

-98.517 
65.976 

-95.656 
86.614 

-92.637 
07.103 

-09.513 
87.431 

-86.254 
87.584 

-82. a20 
87.246 

- 79.289 
87.298 

-75.556 
do. 817 

-71.631 
66.077 

-61.493 
65.043 

-63.111 
b3.674 

-58.*46 
01.910 

-55.448 
79.69b 

ENTROPY 

BTUILO-R 

1.18566 
8.%627 

1.19542 
8.93163 

1.25826 
8.71777 

1.32059 
b.52002 

1.38255 
6.33642 

1.44425 
8.16526 

1.505b1 
8 .00510 

1.56732 
7.85466 

1.62886 
7.71284 

1.69048 
7.57869 

1.75225 
7.451 33 

1.81420 
7.330 02 

1.87641 
7.21406 

1.93894 
7.10534 

2.001b3 
6.99812 

2.06516 
6.89440 

2.12902 
6.79381 

2.19346 
6.69599 

2.25855 
6.60055 

2.32440 
6.50708 

2.39113 
6.41516 

2.45888 
6.32439 

2.52177 
6.23433 

2.59798 
6.14452 

2.60975 
6.05448 

2.74J.34 
5.96365 

2.81908 
5.87141 

2 ,89742 
5.77703 

Z.978Yb 
5. 67958 

S.06445 
5.57784 

c, CQ 

BTU I L6  -R 

1.126 
1.484 

1.129 
1.486 

1.151 
1.487 

1.174 
1.491 

1.198 
1-496 

1.221 
1.501 

1.245 
1.507 

1.267 
1.513 

1.289 
1.520 

1.3iO 
i . 527  

1.329 
1.535 

1.548 
1.543 

1.365 
1.551 

1.380 
1.559 

1.395 
1.567 

1.400 
1.576 

1.420 
1.584 

1.431 
1.592 

1.441 
1.601 

1.451 
1.610 

1.459 
1.619 

1. 467 
1.629 

1.475 
1.639 

1.482 
1.650 

1.490 
1.663 

1.498 
1.677 

1.507 
1.693 

1.516 
1.712 

1.526 
1.734 

1.537 
1.761 

1.557 
2.513 

1.568 
2.516 

1.619 
2.532 

1.669 
2.551 

1.723 
2.573 

1.780 
2.598 

1.819 
2.627 

1.915 
2.b59 

1.985 
2.695 

2.051 
2.734 

2.125 
2.778 

2.195 
2.826 

2.270 
2.879 

2.360 
2.935 

2.443 
2.998 

2.532 
5.068 

2.637 
3.146 

2.743 
3.233 

2.843 
3.331 

2.969 
3.441 

3.091 
3.566 

3.242 
3.709 

3.393 
3.875 

3.567 
4.070 

3.772 
4 . 3 0 0  

w e 0 1 6  
4.578 

4.307 
4.919 

4 .641  
5.344 

5.074 
5.692 

5.61r3 
6.623 

VELOCITY SURFACE 
OF SOUND TENSION 

FTlSEC L B t I N  X lb 
4177 
1 0 0 3  

4158 
1006 

4110 
1024 

1 0 5 5  
1041 

CB03 
1057 

3937 
1072 

3817 
1007 

3837 
1101 

3787 
1 1 1 4  

3747 
1i27 

3697 
1139 

3656 
1150 

3616 
1160 

3561 
1170 

3512 
1179 

3664 
11b7 

3406 
1195 

3346 
1202 

3291 
1209 

3228 
1215 

3165 
l Z Z U  

3097 
1225 

3026 
12JO 

29+9 
1253 

2870 
l Z J 6  

2778 
1233 

2669 
1241 

2S93 
1242 

2434 
1262 

236.4 
1241 

1.7076 

1.6995 

1.6469 

1.59*3 

1.5419 

1.4696 

1.4374 

1.3853 

1.3333 

i .zai5 

1.2298 

1.1782 

1.1267 

1.0755 

1.0243 

0.9753 

0.9225 

0.8718 

O.bt13 

0.7710 

0.7209 

0.6710 

0.6215 

0.5719 

0.5228 

0.4739 

0.*253 

0.3771 

0.3292 

0.2818 



THERMOOVNAHIC PROPERTIES OF :GEXISTING GASLJUS ANU L I U U I O  HVOROGEN 

TENPERATURE 

OEG. R 

24.845 
24.845 

25 
25 

26 
21 

27 
27 

28  
2 8  

29 
29 

3 0  
3 0  

31 
31 

32 
32 

33 
33 

34 
34 

35 
35 

36 
36 

37 
37 

38 
38 

39 
39 

40 
40 

41 
41 

42 
42 

43 
43 

44 
44 

45 
45 

66 
46 

67 
47 

48 
48 

49 
49 

50 
50 

51 
51 

52 
52 

53 
53  

OENSITV WlOHlOVb WlOP/UU\ - W  1 O P I U V ) r  IOWlDIyV THERMAL V ISCOSITY THEKHAL U I E L ~ L T ~ ? I ~  

L B l C U  FT B l U I L J  PSIA-CU F T l 0 l U  P S I A  OEG. K BTUIFT-HR-R LBlFT-SEC SP F I l H R  
CDNOUCTI W I T V  O I F F U S L V I I V  CGWSIANT 

x 105 

4.80827 
0.00784 

4.80377 
0.00819 

4.77434 
0.01077 

4.74423 
0.01391 

4.71359 
0.01765 

4.68219 
0.02201 

4.65003 
0.02724 

4.61705 
0.05322 

4.58321 
0.04006 

4.54844 
0.0 4 730 

4.51266 
0.05675 

4.47512 
0.06671 

4.43782 
0.07787 

4.39858 
0.09011 

4.35801 
0. IO 395 

4.31600 
0.11335 

4.2r243 
0.13629 

4.22718 
0.15504 

4.18010 
0.17568 

4.13102 
0.19839 

4.07975 
0.22335 

4.02 108 
0.2507a 

3.96975 
0 - 2  8094 

3.91027 
8.31 41 4 

3.847d6 
0.35076 

3.78148 
0.39126 

3.71070 
0.13621 

3.63503 
0.48635 

3.35344 
0.54266 

3.46460 
0. bo 647 

265.60 
60 -15 

264.16 
60 .4Y 

214.56 
62 -65 

264.93 
64.76 

265.44 
66.62 

263 -30 
68.82 

262 -62 
70.76 

261.41 
72 -62 

259.71 
74.41 

259.02 
76 -12 

256.82 
77. I4 

255.67 
79.27 

253 -66 
80 .IO 

219.66 
8 1 - 0 5  

246.77 
8 3  -26 

243.60 
84 .37 

238.91 
85.35 

234.36 
8b.22 

230.30 
06-97 

225.43 
87.01 

220 -46 
88.13 

214.98 
88.55 

209.54 
88.86 

203.55 
89.06 

197.23 
89.17 

190.00 
89.19 

183.01 
89.13 

175.70 
88.98 

167.91 
88 -75 

159.34 
88.44 

14.177 
3.609 

14.127 
3.610 

13.780 
3.609 

13.384 
3.609 

13.033 
3.608 

12.705 
3.607 

12.416 
3.605 

12.156 
3.604 

11.918 
3.60i 

11.697 
3.601 

11.491 
3.600 

11.296 
3.599 

11.125 
1.600 

10.9bO 
3.601 

10.792 
3.b04 

10.635 
3.608 

10.479 
3.613 

10.313 
3.619 

10.151 
3.627 

9.9811 
3.637 

9.805 
3.648 

9.628 
3.660 

9.431 
3.6)s 

9.224 
3.667 

9.013 
3.701 

8.7b6 
3.715 

8.529 
3.728 

6.262 
3.740 

1.994 
3.750 

7.699 
3.757 

13098.11 0.0058609 
1.00  0.0411855 

lL914.17 0.0053353 
1.06 0.0415863 

12380 .IO 8.0001184 
1.43 0.11404077 

11833.37 0.0003005 
1.90 0.0533821 

11334.96 0.0004909 
2.47 0.U384993 

10706.81 0.5007818 
3.17 0.0377483 

10205.95 0.00?0405 
3.99 0.03712Lt 

9708.38 0.0073258 
4.95 0.0300118 

9213 -78 0.0076421 
6.06 O.OJo2124 

8800.21 0.0079185 
7.33 0.0359196 

8330.47 0.0062741 
8.78 O.OJSt318 

7937.70 0.0085820 
10.39 0.0356477 

7526.95 0.0069505 
12.19 0.0~56683 

7039.52 0.0094522 
14.14 0.0357640 

6624.83 010093007 
16.30 0.0560J86 

b217.80 0.0103939 
18.64 0.0303705 

0 .Ul IO 382 
21.16 0.0308634 

5331.20 0.0117045 
23.83 0.0374994 

4944.35 O.UlL3077 
26.64 0.0Sd2941 

4541.50 0.0131609 
29.58 0.0332710 

4155.81 0.1140457 
32.60 0.0402560 

3771.06 0.0150803 
35.69 0.0418db4 

3409.95 0.01b1905 
38.78 0.043610d 

3050.76 0.0175231 

57 60 e67 

41.83 o.orsb91.i 

2701.56 0.01912L6 
44.76 0.0482254 

2349.06 0.12113bb 
17-48 0.0513292 

2026.39 0.8235331 
19-89 0.0551860 

1724.07 O.UB4115 
51.85 0.0605662 

1434.92 0.0302079 
53.16 O.Ubb1902 

1153.26 0.0555419 
53.57 0.0748895 

0. J 41 99 
0.057 19 

o.ow5o 
0.00721 

0.04551 
0.011739 

0.OW00 
0.00756 

0.05004 
0.011715 

0.0 51 68 
O.UO793 

0.05297 
0.00813 

0 . 0 5 4 U 2  
8.00834 

0.05469 
0.00856 

0.05555 
0.00860 

0 . 0 5 6 0 1  
0.0 09 04 

0.05631 
5.08329 

0.55690 
0.00962 

0.05748 
0.00998 

0.05793 
0.0103b 

0.05824 
0.010 76 

0.C5843 
0.01117 

0.05651 
U. 01159 

0.05848 
0 - 0 1 2 0 4  

0.05835 
0.01251 

0 . 0 5 8 1 1  
0.01301 

0.05778 
0.01354 

J.05734 
0.01411 

0.056 79 
0.91472 

0.115616 
0.0 1539 

0.05542 
0-OlblZ 

0 . 0 5 4 S 9  
J. 01694 

0.~15364 
0.01787 

0.05258 
0.01895 

0.U5139 
8.02025 

1.751 U.005bl 
0.0511 0.36488 

1.730 O.OOae4 
0 .J50  0.35006 

1.605 0.00589 
0.052 0.27078 

1.496 U.OO60b 
O.JC.4 b.21324 

1.4JO O.OO6lb 
8.057 0.17856 

1.315 O.UO6ld 
0.059 0.13836 

1.240 O.OOb16 
0.061 0.11361 

1.172 0 . 0 0 6 1 1  
0 . 0 1 3  0.09439 

1.112 U.0060J 
0.066 0.07929 

1.056 8.00595 
0.1168 0.01117 

1.006 0 . 0 0 5 0 4  
0.U70 0.U5734 

0.359 0.00573 
0.072 0 . 0 4 9 ~ ~  

0.~75 0.0*29i 
O . Y l ?  0.005b5 

0.877 0.00554 
0.077 O.UJ775 

0.840 5.00544 
0.079 U.03325 

0.805 0.00533 
J.082 0 . U ~ 9 3 8  

0.773 0.00519 
0.U84 0.02004 

0.742 0.50505 
0.087 0.02315 

0.713 (1.00491 
0.019 O.OP05J 

0.685 0.110416 
O.OY2 0.01633 

0.659 0.00268 
0.095 0.01634 

0.034 0.00143 
0.097 0.01456 

0.609 O.OO42b 
0.100 0.01296 

0.586 O.OU407 
0.103 0.U1152 

0.563 0.00387 
0.106 0.01OZC 

0.540 0 . 0 0 5 6 5  
0.109 0.00')00 

0.519 O.UO342 
0.112 0.0078Y 

0.497 O . O O J 1 8  
U.116 O.OObd7 

0.476 O.UO292 
U.120 O.JO593 

0.454 0.00262 
0.124 0 .00504 

1.25523 
1.00036 

1.25503 
1.JOOI.J 

1.2533J 
1.00'152 

1.25154 
1.001167 

1.24974 
1 . 0 0 J 8 5  

1.24790 
1.00107 

1.240U2 
1.0 0132 

1.2441u 
1.10160 

1. 24213 
1.03194 

1 . 2 4 J l l  
1 . U 0 2 3 1  

1.23803 
1.0U274 

1.235Y0 
1.80322 

1.2337U 
1.. aas 16 

1.23143 
1.11043b 

1.22910 
1.00503 

I.ZZb08 
1.00577 

3.22418 
1.0 Ob59 

1.22153 
1.00750 

1.218d9 
1.00050 

1.21609 
1.80361 

1.21318 
I. GlU82 

1.21016 
1.012lb 

1.2JbSC 
1.01363 

1.2 'I 35 3 
1.61525 

1.20006 
1.01703 

1.19b33 
1.111901 

1.19238 
1.021LZ 

i. l a815  
1.112366 

1.18361 
1.02644 

1.17603 
1.02953 

r UANO I L 
NUHBEH 

2 .33?4 
C.6232 

2.2378 
0.6258 

2.0541 
0.  0425 

l.872II 
I.bjq2 

1.7352 
0.0759 

1.6369 
0.6927 

1.5561 
0.7017 

1.4904 
0172b3 

1.4469 
J.7423 

1.4041 
0.7566 

1.3736 
0.7754 

1.3460 
0.7928 

1.3168 
0.8049 

1.2961 
0.8156 

1.2754 
0.8275 

1.2605 
0.8406 

1.2557 
0.8551 

1.2526 
0.8712 

1.2503 
0.d192 

1.2555 
0.9091 

i.Zb42 
0 . 9 3 ~  

1.2800 
0.93d4 

1.2978 
0. 988.9 

1.3241 
1.0241 

l.3bJb 
1.0656 

1.4537 
1.1151 

1.4727 
1.1751 

1.5475 
1.2431 

1.6519 
1.3423 

1.8016 
1.4630 



T H E ~ H O O ~ N A N I C  P e O P t R T I E S  OF COEXISTING GASEOUS AN0 L I P U I D  HYDROGEN 

TEMP 

DEG. R 

54 
54 

55 
55 

56 
56 

57 
57 

58 
56 

59 
59 

59 
59 

PRCSS 

P S I A  

119.297 
119.247 

133 - 2  99 
130.299 

142.027 
142.027 

154.522 
154.522 

167.848 
167.840 

182.156 
182.136 

187.510 
187.510 

V O L M E  

cu F T I L S  

0.29702 
1.471 31 

0.50701 
1.30700 

0.51335 
1.15273 

0.3354u 
1. 00rJb 

0 . 5 5 9 3 6  
0.65-53 

U.407U5 
0.67362 

0.50360 
0.5Oli.8 

ISOTHERH ISOCHORE 
L E K I V I I T I Y E  DERIWAl I Y E  

cu F T - p s i u L a  PSIAIR 

268.61 38.5 
77.63 6.58 

207.33 35.9 
65.66 5.27 

151.44 33.0 
52.14 6.12 

98.55 29.8 
3.9.78 7.15 

49.14 26 01 
23.81 8.72 

10.95 19.8 
6.45 11.55 

- J . l l . )  15.3 
-0.09 15.30 

I NT E RNA1 
ENERGY 
B l U / L B  

-54.605 
44.41U 

- 4 9 . 5 3 0  
41.818 

-43.904 
38.627 

-37.450 
34.350 

-29.515 
28.004 

-17.606 
16.563 

-1.129 
-1.325 

E NTH ALPY 

drU/LB 

-48. u44 
76.912 

-42.122 
73.413 

-55.505 
68.923 

-27.851 
65.OU8 

-16.355 
54.564 

-5. do0 
53.563 

16.568 
16.372 

ENTROPY 

BTWLB-R 

3.15501 
5.47014 

3.25236 
5.35399 

3.35932 
5.22i31 

3 . 4 8 1 3 6  
5.07753 

3.63154 
4.80948 

J.8616D 
4.59547 

4.13953 
4.19667 

C" c, 
ETU / L d  -U 

1.549 6.626 
1.792 7.646 

1.564 7.52a 
1.831 9.187 

1.5D4 9.203 
1.881 11.782 

1.612 12.346 
1.927 15.978 

1.654 20.904 
2.071 27.211 

1.892 06.750 
2.208 i o 6 . o u u  

2.357 -7218.894 
2.330 -7218.92i 

V t L  OCI  T V  SURF L C t  
OF SOUND TENSION 

F T / S E C  L O I I N  X 1 8  

2272 0.2340 
1539 

2150 0.1884 
1235 

2019 0.1427 
1230 

1070 0.0979 
1221 

1696 0.0544 
1204 

1338 0.0131 
1196 

1148 0.0000 
1152 

30 



Tl iE~ l lOOVNAUIC PROPERTIES OF C O E X I S l I N i  GASEOUS 4NO L I 2 U I U  r(VOX73GEt4 

T E M P E R I T U R E  

OEG. R 

5 4  
5 4  

5 5  
5 5  

56 
56 

5 7  
57  

sa 
5.9 

5 9  
5 9  

59.357 
59.357 

OENSITV V t O t i / O V l ,  VtOP/OU+ - V I O P / O V +  ( U g I J r I d V  ThElUlAL YfSCUSITl ThcNRAL J I t L t C T K I C  
C O N U U C T I V I T l  U I F F U S I V f T I  CUNSTANT 

LB/CU FT B T U l L d  PSIP-CU F T l U T U  P S I A  OE;. R dTU/FT lHP-U L d l F T - S E C  
x 105 

3.36676 
0.61967 

3.25720 
O.7b511 

3.13140 
0.66751 

z . w o a z  
0. 495bb 

2.7U507 
1.17023 

2.45667 
1.47194 

1.96252 
1.96252 

150 . U l  
d 8  -115 

141.65 
87.59 

152.13 
U7 -06  

121.5k 
86.24 

109.45 
86.78 

90 -66 
87.22 

85 -66 
85 .a0 

7.389 
3.761 

7.043 
3.760 

6 . 6 5 U  
3.752 

6.213 
3.723 

5.b74 
3.605 

4.261 
3 . 5 * 0  

J.308 
3.545 

904.36 
52.76 

6 7 5 . 3 1  
SO -23 

474.25 
45.23 

293.76 
31 -02  

136.86 
21.86  

26 .9U 
9.50 

-0.18 
-0.18 

J.0426133 
0 .O dmU4 Jd 

O . d 5 3 1 * Z S  
0.101d7YY 

0.d6Yb555 
U.1353227 

L4.1015951 
0 . I8527 U6 

0 .1903J4J 
0 . 3 1 1 5 5 d l  

0.7Jo3362 
1 .2163dU4 

- 1 5 . 2 7 1 9 7 2 1  
-84.2719721 

0.d5JlJ5 0.*33 
0.J2189 0.129 

0.54360 5 . b l J  
0 . 2 2 * Z Z  0.135 

0.U4978 J.287 
0.02772 5.143 

0.05103 3.362 
u.033C1 J.153 

J.05695 2.333 
0.04557 3 . 1 6 8  

J.09753 0.L92 
0.12523 0.196 

-b.Y9925 0.240 
-6.39328 O.L4O 

1.173L9 
1.0 3 3 2 0  

1.1 b727 
1.U374.3 

l . l bOJ3  
1.04252 

1.15221 
1.04J32 

3.14165 
1 .0 i76d  

1.1L413 
1.07327 

1.09818 
1.09618 

PRANIITL 
NUilBES 

1.9393 
1.0248 

2.2425 
1.8458 

2 . 5 7 7 a  
2.1821 

3.1559 
2.65'36 

4.4044 
J . 6 0 2 0  

7.1851 
5.9749 

8 . Y Z U l  
8.9201 
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THERMOD7NlMIC PQOPERTIES OF PARAHYDROGEN 

1 P S I A  I S W A R  

TEHPERLlUWE VOLUME ISDTHERH ISOCHORE INTERNAL ENTHLLPV ENTROPV CV CP VELOCITV 
D E R I V A T I V E  O E I I Y A I I V E  ENERGV OF SOUND 

DES. R C U  F T ~ L B  CU F l - P S I A I L B  P S I A I R  B T U l L B  B l U f L B  B l U l L B - R  BTU I L 3  -R F T I S E C  

129.12 
134.67 
145.75 
156.69 
167.58 
170.45 
189.30 
200.12 
210.93 

221.71 
232.48 
243.24 

0.0408 31.485 
37.988 
40.986 
43.978 
46.964 
49.947 
52.927 
55.906 
58.879 

61.852 
64.824 
61.794 
70.763 
73.731 
76.699 
79.665 
82.631 
85 e 596 
88.561 

91.526 
94.490 
97.455 

1 0 0 . 4 1 9  

110.802 
118.231 
125.678 
133.155 
140.675 

1 48.253 
155.908 
163.660 
1 71.528 
179.536 
187.700 
196.017 
204.595 
213.363 
231.621 

I os. 385 

60.765 
63.273 
68.278 
73.270 
78.252 
83.228 
88.197 
93.162 
98.123 

103.0 8 1 
108.035 
112.988 
117.938 
122.886 
127.833 
132.778 
237.722 
142.665 
147.607 

152.548 
is?. 4 8 9 
162.430 
167.370 
172.311 
184.666 
197.031 

. 209.414 
22 1.825 
234.279 

9.00257 
9.10097 
9.20641 
9.450 61 
9.61939 
9.77021 
9.91223 

10.046b5 
10.17368 

10.29162 
10.40987 
10.51993 
10.62527 
10.72627 
10.82327 
10.91b58 
11.00648 
11.09321 
11.17698 

11.25799 
11.33642 
11.41244 

1.483 
1.483 
1.482 
1.481 
1.481 
1.481 
1.480 
1.480 
1.480 

1.480 
1.480 
1.480 
1.480 
1.480 
1.400 
1.480 
1.180 
1.480 
1.480 

1.480 
1.480 
1.480 
1 .480 
1.481 
1.483 
1.486 
1.491 
1.498 
1.508 

1.522 
1.539 
1.580 
1.586 
1.616 
1.650 
1.688 
1.730 
1.776 
1.877 

1.986 
2.216 
2.435 
2.621 
2.762 
2.857 
2.908 
2.925 
2.919 
2.891 

2.855 
2.813 
2 - 7 7 1  
2.731 
2.693 
2.659 
2.629 
2.603 
2.581 
2.562 

2.547 
2.534 
2.524 
2.505 
2.495 
2.487 
2.486 
2.488 
2.536 
2.644 

2.791 
3.020 
3.798 
6.191 

2b.475 

2.511 
2 .506 
2.499 
2.493 
2.489 
2.48b 
2.483 
2.481 
2.479 

2.478 
2.477 
2.475 
2.474 
2.474 
2.473 
2.472 
2.472 
2.471 
2.471 

2.470 
2.470 
2.470 
2.470 
2.470 
2.472 
2.474 
2.479 
2.486 
2.496 

2.509 
2.526 
2.548 
2.573 
2.603 
2.637 
2.679 
2.717 
2.763 
2.863 

2.973 
3.202 
3.421 
3.607 
3.748 
3.843 
3.694 
3.911 
3.902 
3.876 

3.841 
3.799 
3.757 
3.716 
3. 678 
3.645 
3.615 
3.589 
3.567 
3.540 

3.533 
3.520 
3.510 
3.  4 9 1  
3.480 
3.473 
3.471 
3.474 
3.522 
3.630 

3. I 7 7  
4.013 
4.84b 
7.799 

31.705 

1 0 0 6  
1027 
1067 
1105 
1142 
1178 
1213 
1247 
1279 

1311 
1343 
1373 
1403 
1432 
1460 
1488 
1516 
1543 
1569 

25.GOO 131.12050 
26 116.55195 
28 147.38482 
30 158.1b709 

0.0392 
0.0363 
0 . 0 3 3 0  
0.0316 3 2  

34 
36 
38 
40 

42 
44 
4b 
48 
50 
52 
54 
56 
5 8  
60 

6 2  
bC 
66 
be 
70  
75 
8 0  
85 
90 
95 

1 0 0  
1 0 5  
1 1 0  
1 1 5  
120 
1 2 5  
130 
1 3 5  
140 
150 

160 
1 8 0  
2 0 0  
220 
2 40 
2 LO 
2 8 0  
3 0 0  
320 
340 

360 
3 8 0  
4 0 0  
4 2 0  
440 
C 60 
4 80 
5 0 0  
520  
540 

560 
5 b0 
600 
650 
700 
LOO 
9 0 0  

1 0 0 0  
1 5 0 0  
2 0 0 0  

2 5 0 0  
3 8 0 0  
3 5 0 0  
4000 
5 0 0 0  

160.96628 
179.72741 0.0297 

0 .e200 
0.0265 
0.0252 

0 .0240 
0.J229 
0.0218 

i9O. 47402 
201.20872 
211.93149 

222.64991 
233.35921 
Z44.06240 
254.76032 
265.45363 
276.16292 
286.82868 
297.51131 
308.19116 
318.8 6855 

329.54373 
340.21691 
350.88832 
3bl .55110 
372.226*2 
398.89165 
425.55022 
452.20341 
478.85219 
505.49732 

532.13940 
55 8.7 7 88 9 
585.51619 
612.05159 
63 0.6053 6 
665.31771 
691.94882 
718.57 b84 
745.20 78 8 
798.46349 

851 -71634 
958.1481J 

1061.63217 
1171- 1120 0 
1277.58874 
1384.0 6313 
1490.5 3567 
1597.00672 
1703.47656 
1 8 0  9.94542 

1916.41346 
2022.88001 
2129.3475 9 
2235.81380 
2342.27975 
2448.74527 
2555.21041 
2661 -67543 
2768.14015 
2874.60666 

253.99 
264.13 
275.46 

~~ 

0.0209 
0 . 0 2 0 1  
0.0193 

286.19 
296.91 
307.62 
318.33 

329.03 
339.73 
350.42  
361.12 

0.01bb 
4.0179 
0.0175 
0.0167 

0.0162 
0.0157 
0.0152 
0.0147 
0.0143 
0.0134 
0.0125 
0 . 0 1 1 8  
c . 0 1 1 1  
0.0105 

0.0109 
0.0095 
0 .0091 
0.0067 
0 . 0 0 8 3  
0.0080 
0.0077 
0.0076 
O.DO71 
11.0067 

1595 
1621 
1646 
1b71 
1b95 
1754 
1811 
1866 
1918 
1968 

2016 
2 0 6 1  
2 1 0 4  
2144 
2183 
2219 
2253 
2286 
Pit? 
2375 

l l - W b 1 8  
11.55779 
11.72827 
11.88737 

371.81 
198.52 
125.22 
451.91 
478.59 
505.21 

531.93 
558.59 
585.22 
611.90 
638.55 
665.1Y 
691.84 

745.12 
798.40 

7 ia .48  

1 2 . 0 3 ~ 0 1  
12.17989 
12.31455 

246.791 12.44290 
259.379 12.56573 
272.063 12.60374 

12.79753 
- ~. . . ~. 12.90765 
310.899 13.01458 
324.177 13.11874 
337.651 13.22047 
351.355 13.3Z010 

13.51408 

ia .70233  
14.06501 
14.41386 
16.74900 
15.0 69 11 
15.37332 
15.66022 
15.92971 
16.18196 
16.41752 

16.63817 
16. b4473 
17.03861 
17.22 0 8 8 
17.39294 
17.55569 
17.7 0993 
17.85713 
17.39756 
18.13180 

18.25990 
18.30347 
18.50273 
18.7 83 04 
19.04161 
19.50586 
19.91460 

284.863 
- 297.801 

379.477 

508.651 
470.364 
536.631 

390.124 606.982 
444.051 600.626 
500.310 756.601 
558.053 834.060 
616.421 912.143 
674.868 990.306 
732.959 lOb0.112 

851. b7 
958.15 

106C.64 

0.0063 250.936 
0.0016 292.941 
0.005G 339.489 

2430 
2533 
2632 
2733 
2834 
2937 

3145 
3250 
3353 

3456 
3558 
3657 
3755 
3850 
3944 
4035 
4123 
4210 
4294 

4377 
4457 
4536 
4?26 
4908 
5249 
5568 
5868 
7167 
8229 

9134 
9914 

10192 
10886 
12139 

3041 

1171.14 
1271.63 
1384.11 
1490.60 
1597.07 
1703.55 
1810.03 

191b.50 
2022.97 
2129.44 
2235.91 
2342.38 
2448.85 
2555.32 
2661.79 
2768.25 
2874.72 

29U1.19 

3194.12 
3460.28 
3726.44 
4258.76 
4791 - 0 6  
5323.10 
7984.97 

10646 - 5 4  

13308.11 
15969.67 
10631 -24 
21292.80 
2 6615.93 

3oi17.65 

0.0045 
0 .0042 

0.0036 
0 . 0 0 3 3  
0.0031 
0 . 0 0 2 9  

o.oosa 

0 .0020 
0.0026 
O.JO25 

790.424 1145.292 
847.110 1221.693 
902.956 1297.254 

0.0024 
0 .0023  

957.969 
1012.202 

1445.928 1371.981 

1519.151 
159 1.7 3 9 
1663.761 
1735.31 5 
1806.450 

1877.168 
1947.676 
2017.990 
2192.921 
2367.203 
2714.646 
3061.933 
3409.073 
5155.375 
6 941.3 Z 3 

8792.164 
10731.786 
12905.999 
15935.606 
33023.752 

0.0022 
c . 0 0 2 1  
0.002G 
0.0019 

~~~~ ~.~ 
1015.710 
11 18.583 
1170.  896 
1222.731 

0 . 0 0 1 9  

0.0018 
0.0017 
0.0017 
0 .0015  
0.0014 

1274.151 

1325.155 
1375.948 
1426.549 
1552.194 
1677.191 
1926.012 
2174.779 
2423.349 
3676.800 
4969.898 

6327.8b9 
7774.055 
9228.746 

11944. 624 
27388.787 

2981.0bPOO 
3087.53318 
3193.99723 
3460.15b83 
3726.31585 
4258.63266 
4790.94836 
5323.26533 
7984.83309 

IO 646.40034 

0.0013 
4.0011 
O . O O l 0  
010007 

- . . . - . . 
20.28014 
21.69538 
22.72075 0.0005 

010004 
0.0003 
0 . 0 0 0 3  
0 . 0 0 0 3  
0.0042 

13308.07154 
15972.80667 
1 8670.40 04 8 

23.54613 
21.24319 
24.91479 
25.91245 
30.46359 

21552.73166 
3 0430.8250 0 

TUO-PHASE BOUNDARi 
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1 P S I 1  ISOBAR 

TUERMODVHAHIC PROPERTIES OF PARAHYDROGEN 

TEMPERATURE 

DEG. R 

OENSITY 

L B l C U  F 1  

25.000 
26 
28 
30 
32 
34 
36 
38 
40 

42 
44 
4 6  
48 
50 
52 
54 
56  
58 
60 

62 
6 4  
bb 
b8 
70 
75 
80 
85 
90 
9s 

100 
105  
110 
115 
120 
12s 
130 
135  
140 
150 

160  
180 
200 
220 
240 
260 
1 8 0  
300 
320 
3 SO 

3 60 
180 
400 
420 
440 
4bO 
480 
100 
520 
540 

560 
580 
LOO 
650 
700 
0 0 0  
900 

1 0 0 0  
1 5 0 0  
2080 

2500 
3 0 0 0  
3soo 
4 0 0 0  
5800 

0.00763 
0.0 0 712 
O.OOb78 
0.00632 
0.00592 
0.00556 
0. 0 0  525 
O.OOC97 
0.0 0472 

0.00449 
0.00429 
0 . 0 0 4 1 0  
0.00393 
0.00377 
0.00362 
0.00349 
0.00 33b 
0.00324 
0.00314 

0 . 0 0 3 0 3  
0.00294 
0. 0028s 
0.00277 
0.002b9 
0.00251 
0.00235 
0.00221 
0.00209 
0.0019n 

0.00188 
0.00179 
0 .00171 
0. DO 163 
0.00157 
0 .00150 
0 . 0  0 145 
0.00139 
0.00134 
0.00125 

0 - 0 0  117 
0.00104 
0 .  0 0  0 94 
0.00085 
0.00078 
0.00072 
0.00 067 
0.00063 
0. 0 0  059 
0.00055 

0 .00052 
0 .  00 049 
0.00047 
0 . 0 0 0 4 5  
O.OOOC3 
0.00041 
0.00039 
0 . 0 0 0 3 8  
0.00036 
0.00 035 

0 * 0 0  034 
0.00032 
0.00031 
0.00 029 
0.00027 
0.00023 
0.00021 
0.00019 
0.00013 
0.00009 

Y l O H / O V b  V1W/OUl ,  -V lDP/DV)T  

60.56 
63.07 
68 -10  
73.11 
78.11 
88.10 
88 .09  
93.07 
98.04 

103.01  
107.97 
112.93 
117 -88  
122.84 
127 .79  
132.74 
137.b9 
1I.Z.bU 
147.53 

152.55 
157.50 
Ib2.46 
167.43 
172.40 
184.90 
197.52 
210.32 
223.37 
23b.78 

250 -62  
2wl.98 
279.96 
295.64 
312.18 
329.30 
347.54 
3bb.60 
386.60 
429.30 

4 7 s  .45 
576.22 
684.11 
793.47 
899.4b 
999.00 

1090.16 
l L 1 3 . 1 9  
t248 .64  
1317.99 

1382.58 
1443.65 
1502.87 
1560. 8b 
lb18.50 
lb76.53 
1735.00 

1854.ll  
1915.8S 

1978.42 
2041 .bb 
2105 .a2 
2269. 30 
243b.3b 
2778.39 
3124.28 
3673.84 
5282.69 
7259.72 

179*.38 

0.00008 9442.18 
0.00OOb 12035.99 
0.00005 16918.8b 
0.00005 30820.45 
0 . 0 0 0 0 3  138651.05 

3- 809  
1. bo9 
1.608 
1.607 
1 .606  
1.606 
3.605 
3.604 
1 .604  

3.604 
3.603 
3. bo3 
3.603 
3.b03 
1.602 
J.bO2 
1.602 
1 .602  
3.601 

1.601 
1.600 
3.600 
3 .599  
1 .598  
1 .593  
3.585 
3.573 
3.555 
s. 5 3 1  

3 . 5 0 0  
1.460 
3.413 
5.358 
3 .295 
3.227 
3 .154  
1.077 
2.998 
2.837 

2 .bb l  
2 .403 
2.186 
2.031 
1 .927  
1 . 8 6 4  
L.831 
1 .820  
1.826 
1.842 

1 .865  
1.892 
1.921 
1 .950  
1.977 
1 . 0 0 2  
2.025 
2.045 
2.Ob3 
2.078 

2.090 
2 .101  
2.109 
2.125 
2.134 
2.140 
2.142 
2.140 
2 .099  
2.013 

1 .907  
1 . 7 6 3  
1.40s 
0 . 8 3 0  
0.230 

P S I 1  

0.98 
0.99 
0.99 
0.99 
0.99 
0.99 
0 .99  
0.99 
1 - 0 0  

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

I .on 
1.00 
1 .00  
1.00 
1.00 
1.00 
1.00 
1 .no 
1.00 
1.00 

1.00 
1.00 
1.00 
I .no 
1.00 
1.00 
1.00 
1.00 
1 .no 
1.00 

1.00 
1 .no 
1.00 
1.00 
1 .on 
1.00 
1.00 
1.00 
1.00 
1.00 

1 .on 
1.00 
1.00 
1 .00  
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1 .on 
1.00 
1.00 
1.00 
1.00 
1 .no 
1.00 
1.00 

1 .on 
1.00 
1.00 
0.99 
0 -87 

I D V I O T J ~ V  THERMAL VISCOSITY THERUAL D I E L E C T R I C  PRANOTL 

1 IDEG.  R BTUIF l -HR-R LBIFT- l iEC SP FT/MR 
O I F F U S I V I T Y  CONSTANT NUMBER CONOUCTIYITY 

0.0414b74 
0 -0397 332 
0 .OSbb918 
0.0341031 
0 .0  318 b75 
0 .O233147 
0.02U1925 
0.026b615 
0.0252909 

0.0240563 ..- .. 
0 .O229382 
0.0219207 
0.0203905 
0.020 I 3  69 
0.0193506 
0.0186239 .~~~. . .  . 
0.0179502 
0.0173240 
0.0167402 

0 . 0 1 6 1 9 a  
O.O156.¶39 
0 - 0  152045 
0-0147537 
0 . O i l S t S O  
0.0133b74 
0.0125272 
0.0117 867 
0 .0  1112% 
0-0105411 

0.0100123 
0.0095341 
0 .  0090 9% 

0.0063396 
0 .OOdOOSC 
0 dl076970 
0.0074114 
O.OO716bb 
0.01166693 

0.0062520 
0 - 0 055 569 
0.0050009 
0.0045460 
0. 0041 670 
0.0038464 
0.0 035716 
0 . 0 0 3 J 3 s 4  
0.0 OJlZSl 
0.0029412 

0.0027778 
0 s 0026316 
0 .0029000 
0 - 0  023809 
0 0 022 727 
0.0 021739 
0.0020833 
0.0020000 
0.0019230 
0.0018518 

0.0017857 
0.0017 241 
O.OOl6b66 
0 .0015  384 
0.0014285 
0 . 0  012500 
0 . O O l l l I l  
0 .0010000 
0.0 006667 
0 .0005000 

O.OG04000 
0.9003334 
0.0002863 
0.0002531 
0.0002287 

o .o 0.970 30 

0.007Zl 
0.00735 
0.007b3 
0.00792 
o.ooazz 
0.00856 
0.00896 
0 .00947  
0.00998 

0.0 10 49 
0.01100 
0 .01151 
0.01202 

0.01303 
0.01353 
0.01398 
0.01443 
0.01488 

0.01533 
0.01578 
O.Olb24 
0.01669 
0.01714 
0.01827 
0.02052 0.019bO 

0.02165 
0.02277 

0.02389 
0.02502 
0- 02bZS 
0.02747 
0.02872 
0.0299b 
0.03121 
0 .  032r5 
0.03370 
0.03662 

0.03981 
0.05175 
0.06130 
0.06916 
0.0 7554 
0.08J58 
O-O8bbh 
0.08741 
0.08962 
0.09130 

0.092bZ 
0.093b9 
0.09465 
0.09556 
0.03645 
0.09739 
0.09837 
0.09942 
0.10053 
0 - 1 0 1  b9 

0.10293 
0.10421 
0.10554 
0.1u901 
0.11265 
0.12024 
0.12790 
0.13562 
0.17454 
0.27727 

0.335 7 3  
0140937 
0.596 SI 
1.23893 
6.53184 

o . a m z  

x 12 
0 . 0 5 0  0.37634 
0.052 0 .40042 
0.0Sb 0.45032 
O.Obl 0.50264 
O.Ub5 0.55911 
0.019 0.61914 
0.073 0.68717 
0.077 0.7b791 
0 . 0 8 1  0.85309 

0.085 0.94269 
0.289 1.03672 
0.093 1.13494 
0.097 1.23720 

0.104 1.45481 
0 .108 1 .57015  
0.111 1 .68299  
0.115 1.79960 
0.118 1.92020 

a . m  i . 3 ~ 3 8 ~  

0.122 2 . 0 4 5 i ~  
0.125 2.17397 
0.129 2.306b0 
0.132 2.44302 
0.135 2.58319 
0.141 2.94889 
0.152 3.33592 
0.159 3.74339 
0.167 4.16947 
0 .174  4.61137 

0.182 5.06722 
0 .189  5.53343 
0.196 6.02670 
0.203 b.53475 
0.210 7.04646 
0.216 7 .55383  
0.223 8.07209 
0.229 8 .58255  
0.235 9.08925 
0.248 1 0 - 2 1 3 3 2  

0.280 11.40600 
0.307 15.48445 
0.343 19 .07601  
0.368 22.45534 
0.388 25.74792 

0 . 4 0 4  0.218 29.02548 32.33357 
0.431 35.b9498 
0.442 39.123b9 
0.453 42.62987 

0 .464  Cb . t lb38  
0.4?4 49.887CZ 
0.485 53.64414 
0.493 57.48923 
0.502 61.42010 
0.511 65.23712 
0.520 69.54361 
0.529 73.73959 
0.538 78.02443 
0.547 82.39456 

0.55b 8b.85574 
0 .564  31.40774 
0.573 96.04876 
0.595 108.04447 
0.616 120.61295 
0.658 147.4403b 
0.700 17b.52427 
0 .742  2 0 7 . 8 ~ 0 + 9  
n.941 395.74377 
1.128 813.25974 

1 ~ 3 0 4 1 1 8 2 ~ 9 b 7 5 2  
1. b721b29.50 147  
1.6332298.80871 
1.7953623.73169 
2.1806269.J7164 

1.000 37 
1.00035 
1.00033 
1 .00031 
1.00029 
1.00027 
1 . 0 0 0 2 5  
1.00021 
1. J 00 23 

1.00022 
1 .00021 
1.00020 
1.0 00 19 

1.00017 
1 . 0 0 0  17 
1 . 0 0 0 1 6  
l .JO016 
1 . 0 0 0 1 5  

i . a o o i 8  

i .090 is 
1.00014 
1.00014 1.00013 

1 .00013 
1 . 0 0 0  12 
1 . 0 0 0 1 l  
1 . 0  0011 
1 . 0 0 0  10 
1.00010 

1 . 0 0 0  0 9  
1 .00009  
1. 000  08 
1 . 0 0 0 0 8  
1 . 0 0 0  0 8  
1.00007 
1.00007 
1.0 0007 
1.OOOOb 
1. J 00 06  

1 .OOOOb 
I. 0 0 0  05 
1.00005 
l.00004 
1.000 04 
1 . l l O O  0 3  
1 - 0 0 0 0 3  
1.00003 
i . 0 0 0 0 3  
1.00003 

1.00003 
1.00002 
1.00002 
1 . 0 0 0 0 2  
1.00002 
1.00002 
I .  00002 
I. 0 0 0 0 2  
1 .00002 
1 .00002 

1. 0 00 02  
1.000 02 
1.000 02 
1.00001 
1. o o o  0 1  
1.00001 
1.000 01 
1.0 00 0 1  
1 . 0 0 0 0 1  
1.00000 

1.0 no OD 

i . a o o o o  
1 . 0 0 0 0 0  
1.00000 

1.0 00 00 

0. b250 
0.6384 
0.6633 
0.6860 
0.7015 
0 .7201  
0.7285 
0.7268 
0.72C9 

0.7227 
0.7204 

0.7157 
0.1112 
0.7107 
0.7080 
0.7082 
O.lO81 
0.7077 

0 . 7 i a o  

0.7070 
0.7060 
0 .7050 
0.7039 
0.702b 
0.6995 
0. b9b3 
0.6933 
0.6906 
0.6885 

0.6872 
0.6867 
0.6851 
0.6637 
0.6636 
0.6048 
0.6871 
0.6904 
0. (1947 
0.6972 

0.6982 
0. b846 
0. b883 
0.6909 
0.692b 
0. 6935 
0.6939 
0.6938 
Dab934 
0.b929 

0. b922 
0.6915 
0.6908 
0.6901 
0.b894 
Oab888 
0.b882 
0.b877 
0. (873 
0. bob9 

0. bob6 
0.b863 
0. b861 
0.6U5b 
0.6052 
0. be47 
0.6843 
0.6841 
0.683b 
0.5316 

0 . 5 2 ~  
0.5194 
0 * 4775 
0.4068 
0.3810 
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TUERWODYNAHIC P IOPERTIES OF PARAHYDROSEN 

5 P S I A  ISOOAR 

TEHPERATURE WOLUUE 

DEG. R C U  F T l L B  

32 
34 
36 
38 
40 

42 
44 
46 
48 
50 
52 
54 
56 
5b 
60 

62 
64 
66 
68 
70 
75 
80 
85 
90 
95 

1 0 0  
105 
1 1 0  
115  
120 
1 2 5  
1 3 0  
1 3 5  
140 
1 5 0  

1 60 
1 8 0  
z o o  
2 2 0  
2 4 0  
2 6 0  
2 8 0  
3 0 0  
320 
340 

3 60 
3bO 
4 0 0  
420 
* * O  
C 6 0  
4 8 0  
500 
5 20 
540 

5 6 0  
580 
6 0 0  
650 
700 
8 0 0  
3 0 0  

1 0 0 0  
1500 
2000 

2500 
3 0 0 0  
3500 
4 0 0 0  
5 0 0 0  

24.862 0.20795 
25  0 . 2 0 8 1 3  
26 0.20939 
28 0.21211 
30 0.21 50 4 
3 0 . 8 0 6  0.21629 
3 0 . 8 0 6  31.2571b 

32.62010 
34.80263 
37.12350 
3 9 . 3  4 85 8 
41.56135 

43.76420 
45.95890 
48.14677 
50.32883 
52.50592 
54.67170 
56.84772 
59.01345 
61.17626 
63 .33  650 

b 5 . 4 9 4 ~ 4  
b7.65DJZ 
69.8 043 b 
7 1.9567 3 
74.10761 
79.47911 
84.84382 
90.20307 
95.55786 

100.90696 

106.25697 
111.60238 
11 6.9455 8 
122.28681 
127.62652 
132.96277 

143.63765 
148.97257 
15  9 .63  992 

17 0.30452 
191.61764 
212.93162 
234.24136 
255.54803 

~ 3 6 . 3 0 ~ 7 6  

2r6.85235 
298 .154b l  
319.455?9 
360.75557 
362.05435 

383.35232 
404. 64960 
425.9463 1 
447.24253 
468.53833 
489.83378 
511.12893 
532.42381 
553.71046 
575.01291 

596.3071 8 
617.  60 12 9 
638.89527 
692.1297 1 
745.36156 
851.830P4 
958.2954L 

1 0  64.7 6 0 0 4  
1597.07816 
L129.39315 

2661.71652 
3194.31357 
3729.b5029 
4281.91111 
5667.35278 

ISOTHERM ISJCHORE INTERHAL 
OERIVATIVE D E Z I V A T I V E  ENERGY 

C U  F T - P S I A I L B  a Z I A / R  BTUILB 

2755.08 
2684.28 
2535.00 
2349.59 
2181.25 
2120.95 
148.4s 
155.77 
167.79 
179.57 
191 .19  
202.68 

214.06 
225.36 
236.60 
247.77 
258.89 
269.97 
281.02 
292.03 
3 0 3 . 0 1  
313.96 

324.83 
335.80  
3 ~ 6 . 7 0  . .. 
357.57 
368.43 
395.53 
422.56 
449.53 
~ 7 6 . 4 6  
503.36 

530.22 
557.06 
583.87 
610.66 
637 .44  
664.21 
690.96 
717.75 
744.43 
197.87 

851.2)  
958.01 

1064.69 
1171.35 
1277.95 
1384.51 
1491.07 
1597.62 
1704.15 
1810.68 

1917.211 
zi is . i i  
2130 -21 
2236.71 
2343.21 
2449.70 
2556.13 
2662 -67 
2769.16 
2875.64 

2982.12 
3088.60 
3195 - 0 8  
3461.26 
3727.45 
4259. 80 
4792.14 
5324.47 
1986.09 

lOm4?.67 

133 0 4 - 2 5  
15970.82 
1 b632.39 
21293 -95 
26617.09 

75.770 
7a. 662 
75.801 
73.612 
71.868 
71.259 
0.1741 
0.1665 
0.1551 
0.1454 
0.1370 
0.1295 

0.1229 
0.1169 
0.1115 
0.1066 
0.1021 
0.09bO 
L.0942 

0.0875 
0.0845 

0.0817 
0.0 791 
0.0766 
0.0743 
0.0721 
0.0672 
0 . 0 6 2 9  
0.0592 
6 . 0 5 5 9  
0.0529 

0 . 0 5 0 2  
0.0476 
0 . 0 4 5 0  
0.0436 
G.0418 
0 . 0 4 0 1  
0.0366 
G.0371 
C.0358 
0 . 3 3 3 4  

0.0313 
0.027b 
0.0250 
0.0227 
0.0208 
0 . 0 1 9 2  
0.0179 
0.0167 
0 . 0 1 5 6  
0.0147 

0.0139 
0 . 0 1 3 2  
0.0125 
t .0119 
0.0114 

0 . J I O C  
0 . 0 1 0 0  
0 . 0 0 9 6  
0.0093 

0.0089 
0.0086 
0 . 0 0 8 3  
0.0077 
0.0071 
0 . 0 0 6 3  
G.0056 
0 . 0 0 5 0  
0 .0033 
G.0025 

L O O 2 0  
0.0017 
0 . 0 0 1 4  
0 . J U l J  
0 . O O l O  

14.0907 

o .0109  

- 132.922 
-132.702 - 131.109 
-127.750 
-124.168 
-122.655 

43.530 
45.418 
4b. 545 
51. 640 
54.113 
57.769 

60. (113 
63.847 
66.873 
69.892 
72.906 
75.914 
78.918 
61.918 
b4.915 
87.909 

9 0 . 9 0 1  
93. e90 
96.1171 _..~ ~ 

99.  864 
102.850 
110.312 
117.779 
125 .259  
132.765 
140.310 

147 a 911 
155.566 
163.355 
171.240 
179.261 
187.440 
195.799 
204 -358 
213.136 
231.414 

250.742 
292.780 
339.348 
389.997 
443.936 
5 0 0 . 2 0 6  
5 57.958 
616.334 
674.788 
732.6b6 

790.  SSb 
b47.048 
902.898 
957.915 

1012.151 
1015.661 
1118. 539 
1170 .855  
1222.692 
1274.114 

1325.120 
1375.915 .. . .. 
1426. 518 
1 5 52.167 
1617.167 
1926.  043 
2174.763 
2423.636 
3676.79b 
4969.091 

6327.455 
7763 .  472 
9 3 3 9 . 9 3 0  

11 3 15.249 
20 0 73.865 

ENTIALPY 

BTIJ ILB 

-112.730 
-132 .509  
-130 .915  
-127.556 
-123.969 
-122.455 

72 .470  
75.520 
80.842 
8 6 . 0 1 1  
91.144 
96.249 

1 0 1 . 3 3 3  
106.3Y9 
111.451 
116.490 
121.519 
121 .539  
1 3 1 . 5 5 1  
13 6.5 57 
141 .556  
146.550 

151.540 
156.525 
161.507 .~ 
166.486 
171.463 
183.899 
196.333 
208.775 
221.239 
233 .738  

246.2 9 1  
258.915 
271.631 
2b4.461 
297.42 5 
310.547 
323.848 
337.347 
351.015 
379 .219  

408.421 
470.192 
536.494 
606.873 
6b0.539 
756.533 
b34.009 
912.1 Ob 
990.28 1 

1 0 6 8 . 0  99 

1145 .269  
1221. b90 
1297 .267  
1372.0 0 1 
1445.954 
1519.1 82 
1591.7 75 
1663.b07 
1735.360 
1 8 0  6.498 

1 b77.2 20 
1947.730 
201b.048 
2192 .985  
2367.272 
2714 .722  
3062.015 
3409.159 
5155.472 
6941.120 

8191 .844  
10720.973 
12793.266 
15279 .719  
25321.068 

ENTROPY 

BlUILB-R 

1.18604 
1.1948b 
1.25741 
1.38194 
1.50557 
1.55540 
?ab8311 
7.98346 
8.14173 
8.28947 
b.42824 
8.55917 

8.6b31b 
b.80102 
6.91330 
9 . 0 2 0 5 3  
9.1231b 
9.22162 
9.31620 
9.10722 
9.49494 
9.57959 

9.66139 
9.74053 
9.81718 -. 
9.89150 
9.96364 

10 .13523  
10.29572 
10.44658 
10.58905 
10.72422 

10.85298 
10 .97617  
11.09447 
11.20853 
11.31887 
11.42600 
11.53033 
11.03222 
11.73198 
11.92619 

12 .11461  
12.47765 
12.82669 
13.16196 
13.48216 
13.78645 
14 ,07341  
14.34295 
14.59525 
14.83084 

15.05152 
15.25809 
15.45199 
15.63421 
15.80136 
15.96912 
16.12338 
16.27058 
16.41102 
16.5 45 2 7 

16.67336 
16.79695 
16.91621 
17.19653 
17.45511 
17.91938 
18.32112 
l b .  69366 
20.1G091 
L1.13428 

21.95949 
22.65286 
23.2937b 
24.14867 
27 ,11964  

cw CP 

BTU l LE -R 

1 .127  
1.130 
1.151 
1.198 
1 .245  
1 .263  
1.512 
1.505 
1.497 
1.493 
1.490 
1.4b8 

1.4b7 
1.4bb 
1.465 
1.484 
1.484 
1.484 
1 .4b3  
It483 
1.483 
1.4b2 

1.482 
1.482 
1 .482  
1.483 
1.483 
1.484 
1.487 
1 .492  
1 , 4 9 9  
1.509 

1.523 
1.540 
1 . 5 b l  
1 .587 
1 .616  
1 .651  
1 .6b9  
1.731 
1.777 
1.677 

1.9)s 
2.216 
2.435 
2.621 
2.762 
2.857 
2.908 
2.925 
2.916 
2.891 

2.855 
2.813 
2 .771  
2 .731  
2 .693  
2.659 
2.629 
2.603 
2 . 5 8 1  
2 .562  

2.547 
2 .534  
2 .524  
2 .505  
2.495 
2.487 
2.486 
2.488 
2.536 
2.644 

2.7U8 
2 .965  
3.379 
4.648 

I4 .270  

1.510 
1.569 
1.630 
1.73b 
1.853 
1 .902  
2.652 
2 .627  
2.596 
2.575 
2.559 
2.547 

2.537 
2.529 
2 .522  
2.517 
2.512 
2 .501  
2 .504  
2.501 
2.498 
2 .496  

2.494 
2 .492  
2.490 
2 .489  
2.481) 
2.4bb 
2.487 
2.490 
2 .496  
2.505 

2 . 5 1 1  
2.533 
2.554 
2 .579  
2 .608  
2 .841  
2 .619  
2 .721  
2 .766  
2 . 8 6 6  

2 .975  
3 .204  
3.423 
3.606 
3 .749  
3.843 
3.894 
3.911 
3 .903  
3.877 

3.841 
3.799 
3.757 
3.717 
3 .679  
3.645 
3.615 
3.589 
3 .567  
3.548 

3.533 
3.520 
3.510 
3 .491  
3.4b1 
3 . 4 7 3  
3.471 
3 .474  
3.522 
3.630 

5 .774  
3 .953  
4.391 
5 .774  

t b . 8 7 8  

VELOCITY 
OF SOUND 

F l l S E C  

4166 
4156 

3912 
3879 
3847 
1098 
1122 
1161 
1198 
1233 
1268 

1301 
1333 
1364 
1395 
1425 
1454 
1483 
1511  
1538 
1565 

1591 
1617 
16k3 
1668 
1692 
1752 
1809 
1864 
1917 
1967 

2015 
2060 
2104 
2144 
2183 
2219 
2254 
22bb 
2317 
2376 

2430 
2533  
2633 
2733 
2835 
2938 
3042 
3146 
3250 
3354 

3457 
3558 
3658 
3756 
3151 
3944 
4035 
4124 
4211 
4295 

4378 
445b 
4537 
4727 
490 8 
5249 
5568 
5869 
7168 
8229 

9136 
9933 

10592 
11069 
12065 

4017 

TYO-PHASE BOUNDARY 
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I iERMOJYNANIC PQOPERr IES OF 'IRAHYDROGEN 

5 P S I A  I S O I A R  

TEHPERATURE OENSITl 

OEG. R LB/CU F T  

- Y  l O P / U U ~  

ITU P S I A  

(DY/Urb /Y  ThERNAL 
CONOUCTI V I  T I  

l I O E 2 .  R BTUIFT-HR-R 

VISCOSITI TiERMAL 
O I F F U S I Y I T  

LBIFT-~EC sa FT/HR 
x 10 

1.713 0.90560 
1.694 0.00564 
1.573 0.00585 
1.373 0.00612 
1.217 0.00615 
1.163 0.00612 
0.063 0.31200 
0.065 0.10509 
0.069 0.11767 
0.073 0.13164 
0.078 0.14800 
0.082 0.16520 

0.085 0.18326 
0 . 0 6 9  0.20218 
0.093 0.22193 
0.097 0.24247 
0 . 1 0 1  0.25388 
0.104 0.28614 
0.108 0.30926 
0.112 0.33200 
0.115 0.35549 
0.119 0.37976 

0.122 0 .10488 

0 SELECT RIG 
I CONSTANT 

P RP NO TL 
NUNBER 

24.062 4.80887 
25 4. 8 0  464 
26 4.77572 
28 4.71458 
30 4.65040 
30.806 4.62351 
30.806 0.03199 
32 0 . 0 3 0 s  
35 0.02867 
36 0.02694 
38 0.02541 
40 0.02406 

0.02205 
44 " 0.02176 
46 0.02077 
48 0.01987 
50 0.01905 
52  0.01829 
5 4  0.01759 
5 6  0.01695 
5 8  0.01635 
60  0.01579 

264.40 1b.170 
263.89 14.126 
260.31 13.785 
261.18 13.037 
261.51 12.517 
261.71 12.204 

17.27 15.079 
75.34 3.610 
00.49 3.615 
85.64 3 -  617 
90.77 3.610 
95.90 3.617 

l O l . 0 1  3.61b 
106.10 3.615 
111.18 3.615 
116.25 3.614 
121.30 3.613 
126.34 3.612 
131.37 3.611 
136.4J 3.611 
141.42 1.610 
146 -43 3.610 

13  008.37 
12897.01 
1 2  106. 47 
11077.33 
10143.67 

9806.24 
4.75 
4.78 
4.81 
4.84 
4.06 
4 .88 

4 .89 
4 .PO 
4.91 
4.92 
4.93 
4.94 
4.94 
4.95 
4.95 
4.96 

4 .% 
4.96 
4.97 
c.97 
4.97 
4.98 
4.98 
4.98 
4.39 
4.99 

4.99 
4.99 
4 .99 
c.99 
4.99 
5 - 0 0  
5.00 
5.00 
5.00 
5.00 

5.00 
5.00 
5.00 
5.00 
5.00 
5 .oo 
5.00 

0.0059015 0.04206 
0.0059452 0 .04251 
0.0062612 0.04552 
0.0066453 0 . 0 5 0 0 5  
O.OO7D 850 0.05298 

010367019 0.00633 
0*0348681 0.00846 
0.0322545 0.00876 
0 . 0 3 0 0 6 4 5  0 .00913 
0.0281887 0.0G962 
0.0265558 0.01012 

0 .d251169 0 . 0 1 0 6 2  
0.02383b6 0.01113 
0.0225803 0.31t63 
U - 0 2 1  6514 0. OlZlJ 
0 . 0  207 096 0.0 12 62 
0.0198500 0 .01512 
0.0190617 0.01362 
0.0103359 0.01407 
0.0176651 0.01452 
0 -0170 436 0.01496 

0.0165659 O.OlS42 

0.0072be.7 0.05502 

1.25533 
1.255 0 8  
1.25338 
1 .24980 
1.24605 
1.24448 
1 . 0 0 1 5 4  
1.00158 

2.2886 
2.2509 
2.0272 
1.7133 
1.5320 
1.4798 
0.2264 
0.7295 
0.7408 
0.7461 
0.7420 
0.7302 

0.7345 
0.7309 
0.7275 
0.7244 
0.7212 
0.7180 

0 . 7 l b l  
0.7136 
0.7128 

0.7116 
0.7103 
0.7089 
0.7075 
0.7O60 
0.7023 
0.6967 
0.6953 
0.6923 
0.6900 

0.6885 
0.6879 
0.6860 
0.6646 
0.6844 
0.6855 
0.6877 
0.6910 
0.6953 
0.6977 

0.6906 
0.6850 

0.7168 

.~ 
lsa0138 
1 . 0 0 1 3 0  
1 . 5 0 1 2 3  
1.00116 

1 . 0 0 1 1 0  
1 .00105 
1.a0100 
1.00096 
1.00092 
1 . 0 0 0 8 8  
1.00085 
1 .00082 
1.00079 
1.00076 

62 0.01527 151.4+ 
64 0.0 I 478 156.45 
66 0.01433 161.46 
68 0.01390 166.48 
70 0.01349 171.50 
75 0.01258 184.39 
80 0.01179 196.79 
65 0.01109 209.65 
90 0.01046 222.77 
95 0 .  a0 991 236.23 

3.609 
3.608 
3.607 
3.606 
3.604 
3.599 
3.591 

1.00074 
1.0 00 71 
1.00069 
1.00067 
1.00065 
1.00061 
1.00057 
l.OOO54 
1 .no051 
1.00048 

1.00045 
1.00043 
1 . 0 0 0 4 1  
I 1.00039 a 0  0 0 3 8  

1.000 36 
i. o ao 35 

0.0159264 0.01587 . . ._. 
0.5 15CZZS 0.0 1632 0.129 i ;45?42 
0.3149501 0.01677 0.132 0.40482 
0.01450b6 0.01722 0.136 0.51296 

0.144 0.58636 

~~ 

0.126 0.43077 

0.0135071 0.01834 
0.0 126387 0.01346 0.152 0.66400 

3.579 
3.561 
3.536 

0.0 118 769 0 a 3211 59 
0.0112029 0.02171 
0 .0106022 0 .02283 

0.160 0.74572 
0.167 0.83116 
0.175 0.91975 

1 0 0  
10s 

0.00941 
0.008% 
0.00 855 
0.0 0818 
0.00786 
0.00752 
9.00723 
0.00696 
0.00671 
0.00626 

0.00567 
0.00522 
0.00470 
0 .00  427 
0.00391 
0.00361 
0.00 335 

250 -11 
2bb.51 
279.52 
295 -23 
311.71 
329.02 
347.19 
366.21 
386.28 
429.01 

575.18 
576.03 
681.95 
793.34 
4Y9.39 
998.97 

1090.17 
1173.25 
1248.73 
1318.11 

1382.73 
144J.83 
1503.06 
1561 e07 
1618.72 
1676.76 
1735.24 
1794.64 
1854.97 
1916.11 

1978.69 
2041.94 
2106.11 
2269.59 
2436.67 
2770.71 
3124.61 
347C.10 
5283.06 
7260.02 

9434.40 
11859.77 
15334 * 83 
22969.65 
79269.92 

3.504 
3.465 
3.417 
3.362 
3.299 
3 .231 
3.157 
3 . 0 8 0  
3 . 0 0 1  
2.840 

2. b83 
2.405 
?. 188 
2 - 0 3 2  
L.929 
1.865 
1.832 
1 . 8 2 1  
1.826 
1.842 

1.866 
I. 893 
1.922 
1.950 
1.978 
2.003 
2.026 
2.046 
2.063 
2.078 

?.090 
2 . 1 0 1  
2 . 1 1 0  
2.125 
I.134 
z.141 
2.142 
?. 140 
2.099 
2.013 

0.0 10 0 632 0.0 23 95 
0.0095770 0.02507 
0.0 091 3 59  0. J 2 6 2 8 
0.0007340 0.02152 
0.0083662 0.02876 
0.0080283 0 .03001 
0.0077168 O.OJlZ5 
0.0074287 0.03249 
0.0071615 0.03374 
0.0066810 0.03666 

0.0062611 0.03985 
0.0055623 0.05175 
0.0050043 0.06130 
0.0045483 0.06916 
0 .OOClb8b 0.07554 

0 .0  035722 0.0 8446 
0.0038474 a. 080 58 

0.182 l . O L l 1 2  
0.189 1.10456 
0.196 1.20341 
0.203 1.30520 
0.210 1.40?72 
0.216 1.51558 
0.223 1.61320 
0.229 1.71533 
0.236 1.81604 
0.248 2.J4197 

0.260 2.20080 
0.307 3 .09511 
0 .343  3.81360 
0.J68 4.41976 
0.388 S.lk8bl 
0.404 5.80445 
0.418 6.46639 

- ~ .  
1 1 0  
115 
120 
1 2 5  
130 
135 
140 
150 

160 
l a 0  
LOO 
220 
140 
260 
2 80 

1.00034 
1 . 0 0 0 3 2  
1.00030 

1.00028 
1.0002s 
1.0 00 23 
1 . 0 0 0 2 1  
1 . 0 0 0 1 9  
1.000 17 

I ,000 1 5  
1.0 00 14 
1.0 00 13 

1.00013 
1.00012 
1.00011 
1 . 0 0 0 1 1  
1 .00010 
1.8 00 IO 
1 .a00 0 3  
1 .00009 
1 . 0 0 0 0 9  
1 .00008 

1 . 0 0 0 0 8  
1.000 08 
1 .00008 
1.00007 
1.0 0006 
1.00006 
1.0 00 05 
1.00005 
1.0 00 0 3  
1 . 0 0 0 0 2  

I. ooa 16 

0.6865 
0.6911 
0.6928 
0. b937 
0.6940 
0.6939 
0.6Y36 
0.6930 

0.6923 
0.6916 
0.6908 
0.6901 
0.6894 

0.6685 
0.6878 
0.6873 
0.687: 

0.6866 
0.6863 
0.6861 
0.6656 
0.6452 
0.6847 
0.6443 
0.6841 
0.6836 
0.5317 

0.6868 

300 
320 
3 40 

0.00313 
0.00293 
0.0027b 

5.00 
5.00 
5.00 

0.0033336 0.08741 
0.0031253 0.08962 
0.0029415 0.09130 

0.431 7.13898 
0.442 7.82502 
0.453 8.52654 

3 60 
380 
400 
520 
440 
4 60 
480 
5 0 0  
520 
5 4 0  

560 
5 8 0  
600 
650 
700 
800 
9 0 0  

1 0 0 0  
i500 
2 0 0 0  

0.  00261 
0.00247 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

5.00 
5.00 
5 .OO 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5-08  
5.00 
5.00 
5.00 

5 .oo 
5.00 
5 .no 
4.97 
4.70 

5.00 

0.002 7778 0.0 9262 
0.0025315 0.09369 
0.0021999 D.D%bb 

0.464 9.24411 
0.474 9.97858 
0.483 10.73025 
0.493 11.59945 
0.502 12.28586 
0.511 13.08951 
0.520 13.91103 
0.529 14.75048 
0.538 15.60764 
0.547 16.48189 

0.556 17.374SS 
0.564 18.28496 
0.573 19.21337 
0.595 21.61303 
0.616 24.12724 
0.659 29.49579 
0.700 35.31159 
0.742 41.57208 
0.941 19.16332 
1.128 162.65951 

1.304 236.49568 
1.472 323.21142 
1.633 437.49580 
1.790 619.73457 
2~1411185 .73541  

0.00235 
0.00224 
0.00213 
O.O020* 

. . . . . . . . . . . . . . 
0.0023808 0.09556 
0.0022726 0.09646 
0.0021737 0.09740 

0 .001% 
0.00188 
0 .00181 
0.00176 

0.00168 
O . O O l 6 2  
0.0 0 157 
0.001We 
0.00134 
0.00117 
o . o o i o 4  
0.00094 
0.00063 
0.00047 

0 .00038 
0 .00031 
0.00027 
0.00023 
0 .00018 

o .a ozo  a ~ i  o. oqa38 
0.00199% 0.09943 
0.0019229 0.10054 
0.0018516 0.10170 

0.0017855 0.10294 
0.0017239 O.lD422 
0.0016665 0.10555 
0.0015383 0.19902 
0.0014264 0.11266 
0.0012490 0.12025 
O ~ O O l l l l O  0.12792 
0.0009999 0.13563 
0.000666b 0.17456 
0. o 005 a JO o. 27727 

0 .0004000 0.33529 
0.0 003333 0.4JO 0 2  
0.0002860 0.51505 
0 .0002514 0.83563 
0 .0002129 3.53131 

2500 
3000 
3500 

1.910 
1.796 
1 - 5 1 ?  

1.00002 0.5205 
1 . 0 0 0 0 2  0.5237 
l . J O O O 1  0.5011 

4000 
5000 

1.151 
0.397 

1 .000  01 
1. J O O O l  

0.4453 
0.3684 
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IHERMOOVNAHIC PROPERTIES OF PARAMTDROGEN 

LO PSIA ISOBAR 

TEMPERATURE VOLUME ISOTIiERM ISOCHORE I N T E R M L  ENlHALPV 
DLRIYATIVE OE\ IVLTIYE ENEffitl 

ENTROPT 

BTUILB-R 

CV CP 

BTU I LB -R 

VELOCITY 
of SOUND 

F T I S E C  BTUILB DEG. R CU F T I L B  CU FT-PSIAILB ’ S I A I R  BruiLa 

-132.918 
-132.730 
-131.140 
-127.786 
-124.210 
-120.386 
-116.289 
-115.729 

47.000 
49.812 
53.110 
56.298 

59.451 
62.577 
65.682 
b8. 771 
71.847 
74.911 
77.965 
81. Oil 
84.050 
87.083 

90.109 
93.131 
96.149 
99.163 

102.175 
1 0  9.695 
117..210 
124.733 
132.276 
139.653 

i47.483 

1.127 
1.130 
1.151 
1.198 
1.244 
1.289 
1.329 
1.334 
1.537 
1.521 
1.509 
1.502 

1.498 
1.495 
1.493 
1.491 
1.490 
1.4b9 
1.488 
1.487 
1.487 
1.486 

1.48b 
1.485 
1.415 
1.485 
1.485 
1.486 
1.469 
1.493 
1 .500 
1.510 

1.524 
1.541 
1.562 
1.587 
1.617 
1.651 
1.689 
1.731 
1.?77 
1.877 

1.987 
2.216 
2.435 
2.621 
2.762 
2.857 
2.908 
2.925 
2.916 
2.891 

2.855 
2.813 
2.771 
2.731 
2.693 
2.659 
2.629 
2.603 
2 .581 
2.562 

2.547 
2.534 
2.524 
2.505 
2.495 
2.487 
2.486 
2.488 
2.536 
2.644 

2.787 
2.952 
3.279 
4.210 

11.157 

1.560 
1.567 
1.629 
1.734 
1.851 
1.982 
2.125 
2.142 
2.790 
2.730 
2.682 
2.64b 

2.623 
2.604 
2.588 
2.575 
2.564 
2.555 
2.547 
2.540 
2.534 
2.528 

2 . 5 2 4  
2.520 
2.516 
2.513 
2.510 
2.505 
2.503 
2.505 
2.508 
2.515 

2.527 
2.542 
2.561 
2.58b 
2.614 
2.647 
2.685 
2.726 
2.711 
2.870 

2.978 
3.207 
3.425 
3.610 
3.750 
3.855 
3.895 
3.912 
3.903 
3.878 

3.842 
3.800 
3.758 
3.117 
3.679 
3.645 
3.615 
3.589 
3.567 
3.548 

3.533 
3.52 0 
3.510 
3.591 
3.481 
3.473 
3.411 
3.474 
3.522 
3.630 

3.773 
3.939 
4.284 
5.293 

13.230 

2710.17 
2694.42 
25b3.06 

?&.I79 
75.681 
75. 876 
73.691 
71.944 
70.470 
68.935 
6b.721 
0.3278 
0.3069 
0.2b66 
0.2692 

0.2542 
0.2409 
0.2290 
G.2184 
0 .2087 
0.1999 
0.1919 
0.1845 
0.1777 
0.1714 

0.1655 
0.1600 
0 . 1 5 4 9  
0.1501 
0.1457 
0.135b 
0.1268 
0.1191 
0.1123 
0.1063 

0.1009 

0.0915 
t.0875 
0.0838 
0.08OC 
0.0773 
0.8744 
0 .0711 
0.0669 

0.0627 
0.0557 
0 .0501 
0.0455 
0 . 0 4 1 1  
0.03b5 
0.0357 
0 . 0 3 3 4  
0.5313 
0.0294 

0.027u 
0.0263 
0.0250 
0.0238 
0.0227 
0.0217 
0.0208 
t . 0 2 0 0  
0.0192 
0.0185 

0.0179 
0.0172 
0.0167 
0.0154 
0.0143 
0.0123 
0 . O l l l  
O . D l O 0  
0.0067 
O . O O 5 G  

0.0040 
0.0033 
0.0029 
0.0025 
0.0020 

o.0960 

24.883 0.20790 
2 5  0.20bJS 
26 0.2093 1 

-132.533 
-132.145 
-130.752 

1.18622 
1.19375 
1.25623 

4169 -. - 
4161  
4083 
3977 
3884 
3792 

23 0.21201 
30 0.21493 

2357 -1 7 
2189.05 
2018 ~ 5 5  
lb46.97 
1829 -35 
154.98 
166.54 
179.40 
191.90 

204.15 
216.19 
228.07 
239.82 
251.46 
263.00 
274.47 
285.86 
297.19 
308.46 

319-bY 
330.87 
342.01 
353 -13 
364 -21 
391.79 
419.24 
446.57 
473.81 
500.98 

528.09 
555.13 
582 -16  
609.13 
636.07 
662.98 
689.87 
716.73 

797 -22 
743 J58 

-127.393 
-123.812 
-119.982 
-115.878 
-115.318 

78.249 
83.040 
88.450 
93.779 

99.050 
104.276 
109.467 
114.630 
119.769 
124.888 

135.016 
140.150 
145.212 

150.264 
155.508 
160.543 
165.372 
170.395 
182.934 
195.455 

220.5 0 3  
233.061 

245.665 
258.334 
271.091 
283.958 
296.956 
310.108 
323.436 
336.961 
350.701 
378.b97 

408-134 
469.917 
536.323 
606.73 7 
680.431 
756.449 
83S.946 
912.061 
990.252 

1068.0 8 3 

i29.9a9 

z 0 7 . w ~  

1.38067 
1.50418 
1.62775 

.. . 
32 0.21810 
34 0.22159 
34.263 0.22207 
34.263 16.87591 

-. .~ 
1.75210 
1.76852 
7.41887 
7.55529 
7. TO1 I 3  

3691 
3639 
1142 
1177 
1215 
1252 

36 
38 
40 

42 
44 
46 
48 
50 
5 2  
5 4  
56 
58 
60 

b2 
62  
66 
68  
70 
75 
80 
85 
90 
95 

1 00 
163 
1 1 0  
115 
120 
125 
130 
135 
140 
1 1 0  

160 
1 8 0  
200 
220 
240 
260 
280 
3 0 0  
320 
340 

360 
380 
COO 
420 
440 
460 
480 
500 
5 2 0  
540 

560 
580 
600 
650 
700 
8 0 0  
9 0 0  

1000 
1 5 0 0  
2000 

2 5 0 0  
3 0 0 0  
3500 
4 0 0 0  
5 0 0 0  

17.91211 
19.0 8466 
20.24101 

21.38502 
22.51931 
23.64569 
24.7b552 
25.87983 
26.98943 
28.09497 
29.1969 7 
30.2958 7 
31.39206 

32. 4 8 5 8 2  
33.57744 
34.66714 
35.75512 
36.b4156 
39.55179 
42.25507 
44.95279 
47.64598 
SO 33543 

53.02175 
55.70546 
58.38693 
61.0 664 9 
6 3  7 4440 
66 .42088 
69.0 961 0 
71.77023 
74.44338 
79.78719 

7.83821 

7.96610 
8.08136 
8.20374 
b.31360 
8 .41850 
8.51881 

1217 
1321 
1353 
1385 
1416 
1446 
1475 
1504 
1532 
1559 

158b 
1612 
1638 
1664 
1689 
1749 
1807 
1863 
1916 
1966 

2014 

. ~ ~ ~ . . .  
b.61514 
8.70764 
8.79666 
8.88247 

8.96530 
9.04536 
9.12284 
9.19790 
9.27070 
9.44371 
9.6053& _.~... . 
9.75712 
9.90035 

10.0361b 

IO. 16543 
1 0 . 2  b906 
10.40774 
10.52212 
10.63276 
10.74013 
10.84467 
10.94675 
11.84669 
11.2C118 

i55.183 
162.975 
170.879 
178.918 

.~_  
2060 
2105 
2144 
2183 
2219 187. 114 

195.489 
204.062 
2iZ.852 
2 3 1  -153 

250.500 
2 92.578 
339.171 
389.839 
443.793 
500.016 

b16.225 
674.688 
732.794 

557.a39 

7 90 .zrz 
146.969 
902.825 
957.847 

1012.088 
1065.604 
l l l b . S b 4  
1170.803 
1 2 2 2 .  b43 
1274.068 

2254 
2286 
231 b 
2376 

2431 
2534 
2634 

85.12824 850.80 
95.80145 - 957.87 

11.42983 
11.79327 
12.14255 106.4691 b 

117.132bS 
127.79304 
1311.45101 
149.10728 
159.76199 
170.41550 
181.06802 

1064.7b 
1171.57 
1278.31 
1385.01 
1491 -67 
1598.30 
1704.91 
1811 -50 

1918.07 
2024.63 
2131 .I7 
2237 -71 
2344.24 
2450.76 
2557.27 
2663.78 
2770.29 
2b16.79 

12.47799 
12.79b32 
13.10Z70 
13.38973 
13.65934 
13.91168 
14. 14731 

14.36803 
14.57463 
14.76856 
14.95087 
15.12296 
15.28574 
15.44001 
15.58722 
15.72767 
15.b6193 

15.99005 

2734 
2836 
2939 
3043 
3147 
3251 
3355 

191.71972 
202.37074 
21 3.0211 8 

1145.285 
122 1.7 05 
1297.283 

3458 
3559 
3659 
3757 223.67114 

234.32069 
2M.96967  
255.blb76 
266.2b73b 
276.91577 
287.56395 

1372.025 
iCb5.986 3152 

1945 ;519.221 
1591.1120 
1663.856 
1735.416 
1bOb.559 

. .. 
4036 
4125 
4212 
4296 

298.21196 
308.859b2 
319.50754 

2983.29 
30 89.78 
3196.27 

1325.077 
1315.874 
1626.1.79 
1552.133 

1877.285 
i947.7 99 
201b.120 
2193.065 
2 36 7.3 5 8. 
2714.818 

4378 
4459 
4538 
4728 
4909 
5250 
5569 
5869 
7169 
8230 

9137 
993 8 

is. 11363 
16.23289 
16.51323 
16.77181 

346.12632 
372.74453 
425.97972 
479.2137 8 
532.44713 
798.60878 

1 0  64.1672 8 

1330 092809 
1591.18539 
1864.4b196 
2137.62104 
2783.49371 

3562.49 
3728.70 
4261- 0 9 
4293.46 
5325.81 
7987 -4b 

30649.09 

131 10.67 
15972.25 
18633 a b2 
21295 -39 
26618.53 

1b77.136 
1926.019 
2 1  74 -744 
2423.319 
3676.785 
4969.885 

j327.354 
7760.962 
9314.153 

11166-  100 
18318.724 

17.23609 
3 062.11 b 
3409.267 
5155.593 

17.64485 
1b.01039 
19.42565 
20.b5103 6941.545 

8791,872 
10718.516 
12766.659 
15124.395 
23473.000 

36 

21.27619 
2 1.96869 
22.60234 
2 3 . 4 2 3 4 0  
26.0e940 

. _. . 
10620 
11137 
12082 
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TWERHODIWLHIC PROPERTIES OF )LRAtlYDROGEN 

IO PSIA XSOIAR 

rEHP<RLTURE DENSITY 

OEC. R L w c u  FT 

36 
38 
40 

42 
44 
46  
48 
50 
5 2  
54 
56 
58 
60 

62 
64 
66 
68 
7 0  
75 
80 
85 
90 
95 

1 0 0  
105 
110 
115 
120 
125 

135 
140 
1 5 0  

1 LO 
1 8 0  
200 
220 
240 
ZbO 
280 
300 
320 
3 40 

3 60 
3 80 
400 
420 
440 
460 
480 
500 
5 2 0  
540 

560 
580 
600 
650 
700 
800 
900 

1 1 0 0  
1500 
2000 

2500 
3000 
3500 
4 0 0 0  
5000 

i sa 

24.883 4.81011 
25 4.80bW 
2 6  4.77765 
28 4.71665 
30 4.65267 
32 4.58501 
34 4.51290 

34.263 0.05926 
0.05583 
0.05240 

34.263 4.503011 

0.04940 

0.04676 
0. 04411 
0. 04229 
0.0403a 
0.03864 
0.03705 
0.03559 
0.03425 
0.03301 
0.03186 

0 . 0 3 0  78 
0.02978 
0.02885 
0.02797 
0.02714 
0.02528 
0.02367 
0 0 02225 
0.02099 
o .a1987 

O.OlK38 
0.0 1569 
0.01506 
O.OlC47 
0.01393 
0.01343 
0.01253 

0.01175 
0.01014 
0.00939 

0.00783 
o.ooa54 

0. 0 0  722 
0.00671 
0.00126 
0.00587 
0.00 552 

0.00522 
0.0049k 
0.00469 
0.0 0447 
0.00427 
a. 00408 
0.00391 

0.00361 
0.00118 

0.00315 
0.00124 
0 ~ 0 0 3 1 3  
0.00289 
0.00268 
0.00235 
0.00209 
0.00188 
O.OOlZ5 
0. 00 0 94 

a. o o 376 

0.00075 
0.OOObJ 
O.OOO5b 
O.OOOb7 
0.00036 

264.93 
264. 63 
260.  84 

I 261.68 
262.01 
260.34 
256.89 
256.76 

18.68 

87.98 
93.26 

a2 . 7 i  

96.52 
lP3.77 
108.99 
114.13 
119.37 
12b.53 
129.66 
134.19 
139.89 
144.99 

150.07 
155.15 
1bO.22 
165.29 
170 -36 
183.08 
195.88 
2 0 8 . n ~  
222.02 
235.54 

249.48 
263 -93 
278.9b 
29b.72 
311.24 
328.57 
346.77 
365.86 

428.65 

474.85 

683.74 
793.19 
099.29 

365 .a9 

575.00 

998.93 
1090.19 
1173.12 
1248.84 
1318.27 

1382.92 
1442.04 
1503.30 
1561 -33 

1677 -06 
1735.55 
1794.96 
1&55.30 
1916.45 

1979.04 

210 6. 47 
2269.97 
2437.05 
2779.11 
3125.03 
3474.60 
5283.51 
7260.48 

9432 -96  
11818.43 
14984.14 
21093 -88 
b32S8 -93 

ibi9.00 

2042.29 

lC.161 
1C. 1 2 4  
13.792 
13, 046 
12.426 
11.925 
11.492 

15.060 
3.615 
3.624 
3. 628 

3. 629  
3.629 
3.628 
3.627 
3.625 
3. 624 
3.623 
3,622 
3.621 
3.620 

3. 618 
3.617 
3.616 
3.615 
3.613 
1.607 
3.599 
3.586 
3.567 
3.562 

J-510 
3.470 
3.422 
3.367 
3 . 3 0 4  
3.235 
3.162 
3 . 0 8 4  
3.005 
2.843 

L. 686  

2.190 
2.034 
1.930 
1.866 
1.833 
I. 122 

1.8*& 

1.866 
1.894 
1.922 
1.951 
1.978 
2.003 
2 . 0 2 6  
2. 046 
2.064 
2.079 

2.091 

2 .110 
1.126 
2.135 
2.141 
2. 142 
2.140 
2.099 
2.014 

1.910 
1 . 8 0 1  
1.625 
1.219 
0.599 

11. 438 

2.407 

1. a27 

? . i n 2  

11036.22 
12950.  67 
1 2  1 4  9-04 
11117.96 
10184.93 

9255.04 
8335.19 
8237.69 

9.18 
9.30 
9.40 
9.48 

9.55 
9.60 
9.65 
9-68 
9.72 
9.74 
9.77 
9.79 
9.81 
9.83 

9.84 

9.87 
9.88 
9.89 
9.91 
9.92 
9.93 
9.94 
9.95 

9.9b 
9.97 
9.97 
9.97 
9.98 
9.98 
9.98 
9.99 
9.99 
9.99 

9.99 

10.00  
10 .00  
10.00 

9.85 

i o . o a  

10.00 
10.00 
10.00 
10.00 
10.00 

10.00 

10.00 
10.00 
10.00 
LO .on 
10.00 
10.00 
10.00 
10.00 

10.00 
10.00 
10.00 
io .on 
10.00 
10.00 
10.#0 
10.00 
10.00 
10.00 

18.00 
10.00  

9.99 
9 -96  
9 .S6 

i o .oa  

t O Y / O l y V  rHERHAL 
:ONOUCTIVITY 

I I O E G .  R BTU/fT-HR-R 

0.0058897 
0.0059216 
0.0 Ob2 450 
0 .0  0662 81 
0.0070638 
0.0 07 6 1 42 
0.0082703 
0.008J422 
0.0356996 
J .OS30055 
0 . 0 3 0  4856 
0. 02a3 9.33 

o.ot5a904 
0.0237 437 

0.02bb250 

0.0225 491 
0 - 0  2 1  4 799 
0 d 2 0 5  1 IO 
0.0196414 

0 .,a181 122 
o . a i eab35  

o.oi743a8 

O.Olb8 167 
0 - 0  162399 
0 .O157032 
0.0152026 
0.0147343 
0.0136851 
0.0121805 
0.0119913 
0.01129bZ 
0.010 6792 

0 - 0  l J I 2 7 3  

0 - 0  OQ1814 
0.0087727 

0.0 080569 
0.0077416 
0 .OO7bSOZ 
0.0 071 802 
0 e 0  066955 

.o.o 096398 

a. o 0 8  3 9 94 

a .0162725 .... ~. -. 
0.0055690 
0.0050 081 
o .oa455i2 
0.0 o ~ i i a 5  
O.OO384.7 
0 - 0  O3li731 
0.00333W 
0.0031256 
o.ao294i5 

0 .O 027778 
0 0 025315 
0.0024998 
0 ~ 0 0 2 3 8 0 7  
0.0 022724 
0.0021735 
0.0020 829 
0 .no19996 
0 - 0  019227 
0.001b514 

0.0011853 
0.0017237 
0.0016663 
0.0015381 
0.0014282 
0.0 0 1  2 497 
0.0011109 
0.0009998 
0.0006666 
0.0005999 

a.ooocoao 
0.0 OU33 33 
0.0 002 8 59 
0,00025 09 
0 - 0  002 091 

37 

a . 0 ~ 1 4  
0.04252 
0.04554 
0.05008 
0.05301 
0.05492 

0.05611 
0.00704 
0.00919 
0.00965 
0 .01032 

0 . 0 1 0 8 1  
0.01129 
0.01178 
0.01227 0.01276 

0.01325 
0.01374 
0.01419 
0 . 0 1 4 6 1  
0.01507 

0.01552 
0.01597 
0.01642 
0.01687 

0.01844 
0.0 1955 
0.02067 
0.02179 
0.02290 

0.02402 
0-02514 
0.02634 
0.02758 
0.02883 

0.03131 
0.03255 
0.03379 
0.03671 

0.05602 

a. 01732 

a. 030 07 

0.03989 
0.05171 
0.06130 
0.06916 
0.07553 
0 -  0. 080 08446 58 

0.087bl 

0.09131 

0.09262 
0.09370 
0.09466 
0.09557 
0.09647 

0.09b39 
0.09946 
0,10055 
0.10171 

0.10295 
0.10423 
0.10556 
0.10903 
0.11268 
0.12026 
0.12791 
0.13565 
0.17459 
0.27127 

0.33518 
0.39781 
0 495 74 
0.73921 
2.72170 

0. oa96z 

a.oq74i 

mxscosIiv THERHAL DIELECTRIC 
OIFFUSXVITY CONSTANT 

LBIFT-SEC SP FT/HR 
x 105 

1.715 
1.699 
1.577 
1.376 
1.220 
1.094 
0.991 
0. 979 
0.071 
0.074 
0.078 
0 .082 

o.006 

0.097 

0.090 
0.091 

0 . 1 0 1  
0.105 
0.108 
0.112 
0.116 
0.119 

0.123 
0-126 
0.129 
0.133 
0.131 
0.144 
0.152 
0.160 
0-168 
0.175 

0.182 

0 a 196 
0.203 
0.210 
0.217 
0.223 
0.229 
0.236 
0.248 

0.260 
0.307 
0.343 
0.368 
0 . 3 8 8  
0.4OI  
0.418 
1.431 
0.442 
0.453 

8.464 
0.474 
0.483 
0.493 
0.502 
0.511 
0.520 
0.529 
0.538 
8.547 

0.956 
0.564 
0.573 
0.595 
0.616 
0.659 
0.701 
0.742 
0.941 
1.128 

a . m  

0.00561 
0.00565 
0.00585 
O.OOdl2 
O.OPb16 
0 . 0 0 6 0 1  
0.00584 
0.00582 
0.17811 
O.06161 

0.07890 

0.08809 
0.09768 
0.10165 
0 . l l B O l  
0.12879 
0.13997 
0.15158 

0.17492 
0.18716 

0.19981 
0.21284 

0.240 02 
0.25416 
0.29103 
0 . 3 3 0 0 0  
0.37101 
0.41386 
0.45829 

0.50411 
0.55 095 
0 . 6 0 0 5 0  
0.65151 
0.70280 
0.75142 
0.80585 
0.85693 
0.90779 1.02056 

I .14015 
1.54644 
1.90581 
2.24407 

o.07008 

0. i6307 

O . Z Z L Z ~  

2.573 70 
2.90 182 
3.23299 
3.56948 
3.91269 
4.26362 

4. 62258 
4.98998 
5.36’198 
5.75 074 
6.14409 
b.54606 
6.95697 
7.37681 
7.80555 
8.24281 

8 .  68917 
9.14461 
9.60895 

10.80910 
12.06614 
14.75047 
17. 66005 
20.79 IO 0 
19.59068 
81.33490 

1.305 118.24127 
1.472 161.28691 
1.633 215.77101 
1.789 298.51987 
2.126 572.62853 

1.255 40 
1.25519 
1.25350 
1.24992 
1.246 18 
1.24224 
1.23805 
1.23748 
1.0 0286 
1.00270 
1.00253 
1.00239 

1.00226 
1.00214 
1.0 02 04 
1.00195 
1.00187 
1.00179 
1.0 0172 
1.00165 
1.00159 
1.001 54 

1.00149 

1.00139 
1.0 0135 
l.OO131 

I .oaf44 

1.00122 
1.JOlll 
1.00107 
1.0 0 1 0 1  
1.0 0096 

1.0 DO91 
1.0 00 87 
1 .00083 
1.00079 
1. 00076 
1.00073 
1.00070 
1.00067 
1.000 65 
1.000 60 

1.00057 
1.00050 
1.0 0045 
1.000 4 1  
1.000 38 
1.0 PO 35 
i .nno  32 
i;ioO3i 
1.0 00 28 
1.0 OD27 

1.0 00 25 
1.00024 
1.00023 
1.00022 
l . O O O 2 1  
1.00020 
1.00019 
1.00018 
1.0 00 17 
1.00017 

1.00016 
1.000 1 6  
1.0 00 15 
1.0 00 14 
1.00013 
1 . 0 0 0 1 1  
1 .00010 
1.000 09 
1.000 Ob 
1.000 05 

1 .00004 
1 .00003 
1.00003 
1.0 00 02 
1 .00002 

PRANOTL 
NUHBER 

2.2860 
2.2535 
2.0302 
1.7154 
1- 5332 
1.4220 
1.3533 
1.3453 
0.2410 
0.7760 
0.7661 
0.7503 

0.7S17 
0.7459 
0.7408 
0.7362 
01 7319 
0.7278 
0.7239 
0.7224 
0.7209 
0.7194 

0.1176 

0.7140 
0 .7 i21  
0.7103 
0.7058 

0. 6978 
0.6945 
0. b919 

0.6901 
0.6893 
0.6873 
0. 6857 
0.6854 
0.6863 
0. 6885 
0.6918 
0.6960 
0.6982 

0. 6990 

0.6888 
0.6914 
0 .6930  
0.b939 
0.6942 
0.b941 
0.6937 
0.6931 

0. 6924 
0.6917 
0.6909 
0.6902 
0.6895 
0.6889 
0.6883 
0. 6878 
0. 6874 
0.6870 

0.6867 
0.6864 
0.6861 
0.6856 
0.6852 
0.6867 
0.6843 
0.6841 
0.6836 
0.5318 

0.5286 
0.5248 
0.5079 
0. 4613 
0.3721 

a.7i56 

0.71117 

0.6a54 

’ TWO-PHASE BOUWOARI 



TtlERUOOYNAflIC PROPERTIES OF PARLHlOROGEU 

14.696 P S I *  I S O W R  

I S O l H E R U  
D E R I V A T I V E  

CU F l - P S I A l l  

27i4.95 
2703.91 
2550.61 
23 64 .27 
2196. 35 
2026.01 
1854.20 
1691.52 
1645.33 
156.83 
167.56 
181 -23  

194.43 
207.21 
219.84 
232.18 
244.34 
251.34 
268.22 

ISOCHORE 
DEPIVATIVE 

. B  SSXAIR 

75.789 
76.712 
75.946 
73.766 

I N l  ERNAL 
: ENERGY 

B T U l L 0  

-132.913 
-132.757 - i s i .  ibn 
-127.819 
-124.249 
-120.431 
-116.363 
-1 12.964 
-110.856 

48.872 
51. 469 
54.818 

58.097 
61.326 
64.518 

ENTHALPY 

8 T U I L 0  

-132.348 
-132.191 
-130.599 
-127.212 - 12 3. 6b4 
-119.838 
-115.?40 
-111.351 
-110.240 

81.452 
85.713 
91.309 

96.793 
102.196 
107.536 
112.828 
118.081 
123.300 
128.492 
133.660 
138.808 
143.936 

149.051 
154.151 
15 9.2 39  
164. 3 1 6 

ENTROPY 

BT U ILB-R 

1.18639 
1.19268 
1.25512 
1.37948 
1.50287 
1.62130 
1.75051 
1.87590 
1. 90658 
7.16221 
7.21660 
7.42015 

7.55393 
7.61960 
7.19831 
7.91092 
8.01813 
8.12049 
8.21846 
8.31243 
8.40275 
8.48971 

CY CP 

0TU I L E  - R  

1.128 1.560 
1.130 1.566 
1.152 1.628 
1.197 1.733 
1.244 1.65D 
1.289 1.980 
1.329 2.122 
1.365 2.2?3 
1.372 2.316 
1.555 2.904 
1.536 2.834 
1.521 2 -76?  

1.511 2.719 
1.505 2.684 
1 . 5 0 1  2-65? 
1.498 2.635 
1.496 2.617 
1 .494 2.602 
1.493 2.590 
1.492 2.579 
1.491 2.589 
1.490 2.511 

VELOCITY 
OF SOUND 

F T I S E C  

4172 
4166 
4087 
3982 

3798 
3704 
1613 
3566 
1165 
1197 
1236 

3.389 

1 EMPERA T URE YOL U f E  

OEG. R CU F T l L 0  

24.903 0.20785 
25 0.20798 
26 0.20923 
28 0.21193 
30 0.21483 
32 0.21799 
34 0.22146 
36 0.22530 
36.481 0.22629 

72.016 
7 0 . 5 4 4  
69.014 
67.392 
66.983 
0.4675 
0.4417 
0.4118 

0.3865 
0.3647 
0.3456 
0 .3285 
0.3113 
0.2995 
0 .2869 
0.2755 
0.2149 
G.2552 

12 14.21951 
1 4  15.01820 
1 6  15.80777 
48 16.58996 
50 17.3660 3 
52 18.13695 
5 4  18.90349 
56 19.6662 b 
50 20.42513 
60 21.18234 

1273 
1309 
1343 

6 7 .  bi2  
10 .822 
73.944 
77. 050 

1376 
1407 
1430 
1568 
1497 
1526 
1554 

279.99 
291.6b 
303.25 

80. 142 
83.225 
86.294 

89 356 
92. 410 
95.457 
90.498 

62 21.93b41 
66 22.68824 
b6 23.43808 
6 8  24.18 61 5 
70 24.93261 
75 26.79277 

31C.76 
32b.21 
337.59 

0.2462 
0 .2379 
0.2301 

8.57354 
8.65*50 
11.73278 

1.489 2.553 
1.488 2.527 
1.488 2.541 

1581 
1608 
1b34 

8.80856 
8.88202 
9.05640 
9.21911 
9.37171 
9.51571 
9.65210 

245.075 9.78189 
257.761 9 .90594 
270.584 10.02498 

10.13967 
10.2 5057 

10.46293 
10.56519 
10.  66528 
10.86004 

i o . 3 5 n i a  

1.488 2.536 
1 .468 2.532 
1.488 2.524 
1.491 2.519 
1.695 2.518 
1.502 2.520 
1.511 2.526 

1.525 2.536 2013 
1.542 2.550 2059 
1.563 2.569 2103 
1.588 2.592 
1.618 2.620 

1bb0 
1665 
174b 
1 8 0 5  
1061 
1914 
1965 

0 .2161 
0.2008 
0.1876 
0.1761 
0.1159 

101.535 
109.111 
116.673 
124.237 

169 .3 i4  
182.022 
194.627 
207.218 

360.22 
388.27 

80 28. 6 5 5 8 4  
85 3 0.4932 3 
90 32.33603 
95 34.17504 

1 OD 36.0 108 9 
IO5 37.8441 0 
110 39.67501 
115 C1.5040 9 
120 43.33147 
125 45.15741 
1 3 0  46.98209 
135 48.80567 
140 50.62821 
150 54.27098 

160 57.91092 
1 8 0  65.1841 6 
z o o  72.44993 
220 79.71166 
240 86.  96992 
2 60 94.2260 2 

3 0 0  108.73J04 
320 115.98461 
340 123.23519 

360 130.48495 
3 8 0  137.73403 
4 0 0  144.98253 
4 2 0  152.23055 
640 159.47816 
4 6 0  166.725b1 
4 8 0  173.97236 
5 0 0  181.21904 
520 188.46549 
540 195.71174 

210 i o i . 4 ~ 0 2 7  

416.11 
443.79 
471.33 
498.76 

526.10 
553.36 
580.56 
607.70 
636.79 
661  -84 
688.85 
715.83 
742.78 
796.61 

131.614 
139. 422 

147.079 
154.801 
162.616 
170 -540 
178.596 
186.808 
195.197 
203 - 7 8 3  
212.585 
230.907 

219.810 
232.623 0.1569 

0.1480 
0.1416 
0.1350 
0.1290 
0.1235 
0.1185 
0.1138 
0.1096 
(1.1056 
0.0985 

0.0923 
0 .0819 
0.0737 
O.Jb69 
0.0113 
0.0566 
0.0526 
0.0496 
G.046G 
0.0433 

0 . 0 4 0 9  
0.0387 
0.0368 
0.0350 
0.0334 
0.0320 
0.0306 
O.Jt94 
0.0283 
0 .0272 

283.485 
296.514 
309.695 
323.049 
336.598 
350.360 
378.595 

250.273 407.6b6 
292.389 469.775 
339.005 536.163 

60 6. 6 0 9  
680.330 
75b.371 
833.886 
912.01 8 
990.224 

1068.018 

2144 
2183 
2219 
2254 
2287 
2318 
2377 

2431 
2534 
2634 

2.621 3.611 2735 
2.762 3.752 2836 
2.857 5.846 2939 

3043 

1.652 2.653 
1.690 2.689 
1.732 2.730 
1.777 2.775 
1.878 2.874 

850.36 
957.74 

1064.83 

11.04891 1.987 2.982 
11.41273 2.217 3.209 
11.76223 2.436 3.426 

1171.85 
1278.67 
1 3 8 5 . 4 8  
1492.24 
15 36-95 
1705.62 
1812.27 

1916.89 
2025.49 
2132.08 
2236.65 
2345.2, 
2451.76 
2558.30 
2664.83 
2171.35 
2877 - 8 7  

2984.39 
3090. 89 
3197.40 
3463.65 
3729.88 
4262.31 
4794.70 
5327.07 
7988.79 

10650.42 

389.690 
443.659 
499.953 
557.728 
616.123 
674.595 
732.708 

790.192 
846.895 
902.751 
957.783 

1012.029 
IO 65.548 
11 18. 432 
1170.754 
1222.597 
1274.025 

1325.036 
1375.836 
1 426. 642 
1552.101 
1671.108 
1925.996 

12.09782 
12.41826 
12.72274 
13.00984 
13.27950 
13.53189 
13.76157 

13*98832 
14. 19495 
14.38889 
14.57122 
14.7  433 3 
14.906lZ 
15.06041 
15.20163 
15.34809 
15.48235 

15.61048 
15.73407 

16.13368 
16.39228 
16.85657 
17.26533 
17.63088 
19.0 4615 
20.07153 

20.89668 

i 5 .85333  

2.908 3.896 
2.925 3.913 
2.917 3.904 
2.891 3.878 

3148 
3252 
3356 

2.855 3.842 3459 
3560 
3660 
3757 
3853 
3946 
4037 

1145.281 
1221.711 
1297.298 
1372.0 49 

2.814 3.800 
2.772 3.758 
2.731 3.717 

1446.0 1 7  
151 9.2 5 8 
1591.863 
1663.90 6 
1735.468 
1806. 6 16 

1 8 7 7 . ~ 4 5  
1941.064 
2018.188 
2191.140 
2367.439 
2714.908 
30b2.216 
3409.368 
5155.701 
6941.663 

8791.950 
10717.545 
12755.479 
1 5 0 5 1 . 8 0 1  
22690.268 

38 

2.bY3 3.679 
2.659 3.645 
2.629 3.615 
2.603 3.589 
2.581 3.567 
2.562 3.548 

2.547 3.533 

4126 
4212 
4297 

4379 
4460 
4539 
4729 
4910 
5 2 5 1  
5570 

7169 
8230 

9137 
9940 

5n70 

560 202.95782 
5 8 0  21D.20374 
L O O  211.44952 

0.0262 
0.0 253 
0.0265 

2.534 3.521 
2.526 3.510 
2.505 3.492 650 235.56367 

700 253.67684 
8 0 0  209.90234 
900 326.12674 

1 0 0 0  362.35041 
1500 543.46370 
2000 724.57382 

2 5 0 0  905.68480 13312.01 
3 0 0 0  1086.84916 15973.53 
3 5 0 0  1268.59602 16635.17 
4 0 0 0  1453.62588 
5000 1879.61030 

0.0226 
9 .0210  
0.0184 
0.0163 
0 . 0 1 4 7  
0.0098 
0.0073 

G . J O 5 i  
C.0049 
0.0042 
0.0037 
0 .0029 

2.495 3.481 

2.486 3.472 
2.488 3.47C 
2.536 3.522 
2.644 3 . 6 3 0  

2.787 3.772 
2.94b 3.933 
3.237 4.238 
4.024 5 . 0 9 1  
9.818 11.678 

2.487 3 . 4 7 3  
1 i74 .725  
2 423.304 
3 676. 778 
4969.880 

6327.309 
7759.900 
9303.2CZ 

11 1 0 3 .  048 
i7575.2c.3 

21 .58881 
22.21939 
23.02614 
25.53754 

10632 
11171 
12101 

21296.74 
26619.88 

TYO-PHASE 0OUNOARl 



THERHOOYNAMIC PROPERTIES OF PARAHlOROGEN 

1 4 . 6 9 6  P S I A  ISOaAR 

TEMPERAlURE 

OEG. R 

’ 24.903 
25 
26 
2 8  
30 
32  
3 4  
36 
36.483 
36.483 
38 
40 

42 
44 
46 
40 
50 
52 
54 
56  
58 
60 

62 
6 4  
66  
bb 
70 
75 
80 
8 5  
9 0  
95 

1 0 0  
1 0 5  
110 
115 
120 
1 2 5  
130 
1 3 5  
1 4 0  
1 5 0  

1 60 
180 
Z O O  
220 
240 
260  
2 8 0  
300 
320 
340 

3 60 
3 8 0  
400 
420 
c40 
460  
480 
5 0 0  

540 

560 
5 80 
6 0 0  
650 
700 
8 0 0  
9 0 0  

1000 
1500 
2 0 0 0  

2500 
3 0 0 0  
3 5 0 0  
4 0 0 0  
5 0 0 0  

5211 

DENSITY 

L B I C U  F T  

4.81128 
4.80822 
4.77945 
4.71859 
4.65480 
4.58733 
4.51544 
4.43861 
4.41902 
0.08353 
0.07947 
0.07458 

0.07033 
0 - 06659 
0.06326 
0.06028 
0.05758 
0.05514 
0.05290 
0.05085 
0.04896 
0.04721 

0.04553 
0.04408 
0.04267 
0.04135 
0 .04011 
0 .os732 
0.03491 
0.03279 
0 . 0 3 0 9 3  
0.02926 

0.02777 
0.02642 
0.02520 
0.02409 
0 .023P8 
0.02214 
0.02120 
0.02049 
0 e01975 
0.01843 

0.01727 
0.01534 
0.01380 
0.01255 
0 .01150 
0.01061 
0 . 0 0 9 8 5  
0 .00920 
0. 0 0  862 
0 . 0 0 8 1 1  

0.0  0 766 
0.00726 
0.00690 
0.00657 
0.00 627 
0.00600 
0.00575 
0.00552 
0 . 0 0 5 3 1  
0.00511 

0 .  0 0  493 
0.00476 
0.00460 
0 .00425 
0.00394 
0.00345 
0.00307 
0.00276 
0 . 0 0 1 8 4  
0 .  0 0  138 

0 . 0 0 1 1 0  
0 .00092 
0.00079 
0.00069 
0.00053 

V(OH/OVlp YIOP/DUIv -V lOP/DV+ 

B r w L a  PSIA-:U FTIBTU PSIA 

265.43 
265.33 
261.34 
262.16 
262.57 
260 ma9 
257.45 
253.23 
251 .35 

81.37 
85.42 
90 .80  

96.20 
101.58 
106.93 
112.2a 
117.55 
122.02 
128.06 
133.27 
138.46 
143.63 

148.78 
153.92 
159.05 
1b4.18 
169.30 - -_  
182.13 
195.02 
208.01  
221.32 
234.90 

248.89 
263.39 
278.48 
294.25 
310.79 
328.15 
346.37 
365.48 

428.32 

474.54 
575.58 
683.55 
793.04 
899.20 
998.90 

1090.21 
1173.39 
1248.95 
1318.41 

1383.10 
1444.25 
1503.53 
1561.58 
1619.26 
1677.34 
lI35.8S 
1795.26 
1855.61 
1916.76 

1979.36 
2042.62 
2106.81 
2270.32 
2437.41 
2779.49 
3125 .42 
3475.00 
5283.94 
7260.92 

9432. 61 
11801.22 
14827.66 
20299.41 
56272.01 

389.52 

14. 152 
lk. 1 2 2  
13 .799  
13. 0 5 5  
12.435 
11.934 
1 1 . 5 0 1  
11.127 
11.046 

3.600 
3 .619  
3.632 

3 .638  
3.640 
3.640 
3 .638  
3.637 
3.635 
3.633 
3.632 
3.630 
3 .629  

3.628 
3 .626  
3 .625  
1 .623  
3 .621  
3 .615  
3 .606  
3. 592 
3.574 
3.548 

3 . 5 1 6  
3 .475  
3.427 
1 .371  
3 . 3 0 8  
3.239 
3.166 
3 .088  
3 . 0 0 8  
1 . 8 4 6  

2.689 
2.409 
2.192 
2 .036  
1-931 
1. 867 
1.834 
1.823 
1.028 
1.844 

1. 867  
1.894 
1.923 
1.952 
1 . 9 7 9  
2 . 0 0 4  
2.027 
2 .047  
2 .064  
2 .079  

2.092 
2.102 
2.111 
1 .126  
2.135 
2.141 
2.143 
2 . 1 4 0  
2 . 1 0 0  
2.014 

1.911 
1 . 8 0 7  
1 .646  
1 .327  
0.963 

3062.39 
3000.97 
2190.49 
1156.05 
0223.51 
9293.95 
8372.54 
7508.02 
7270.73 

13.10 
13.32 
13.52 

13.67 
13.00 
13.91 
1 4 . 0 0  
14.07 
12.13 
14.19 
14 -24 
14.28 
14.32 

14.35 
14.38 
14.40 
14.43 
14.45 
14.49 
14.53 
14.55 
14-50 
14.59 

14 .61  
14.62 
14.63 
14-64 
14.65 
14.66 
14 .66  
14.67 
14.67 
14.68 

14.68 
14 .69  
14.70 
14.70 
14.70 
14.70 
14.70 
14.71 
14.71 
14 .71  

14.71 
i 4 . 7 1  
14.71 
14.71 
14.71 
14.71 
14.71 
14.71 
l r . 7 0  
14.70 

14.70 
14.70 
14.70 
14.70 
14.70 
14.70 
14.70 
14.70 
14.70 
14.70 

14.70 
14.70 
14 .69  
14.65 
14.16 

l O V I O T l / V  THERMAL V ISCOSITY THERMAL D I E L E C T R I C  

I I O E G .  R BTUIFT-HR-R LBIFT-SEC 
COHOUCTIV I lV  O IFFUS I V I T I  CONSTANT 

sa FT/HR 

0.0 058 7 86 
0 . 0 0 5 3 0 0 5  
0 -0062 300  
0 .0066 122 
0.0070441 
0 e 0  075903 
0 . 0 0 8 2 4 2 9  
0.0089761 
0.0092127 
0 -03569 12 
0.0331 737 
O.OJOC691 

0 0282697 
0 -0264268 
0.0248487 
0.0234756 
0.0222656 
0.0211886 
0 . 0 2 0 2 2 2 0  
0.0193483 
0 .Ol85530 
0 .0  178274 

0.0 171 605 
0 00165454 
0.0153760 

0.0 143 5 42 
0.0138565 
0.0129161 
0 . 0 1 2 1 0 0 2  
0 . 0 1 1 3 8 4 9  
0 .OlO7521 

0 .0101 880 
0 .OO95816 
0.0092245 
0.0088093 
0 .O08430b 
0 .  0 0 8 0 8 3 8  
0 -0077648 
0.0074705 
0.0071979 
0.0067091 

0.0062 831 
0.0055753 
0 .OO50127 
0.0045538 

a . a i 5 w i  

0 .OO417ZZ 
0.0031498 
0.0035738 
0.0033348 
0 . 0  031 2 59 
0 .OO2941b 

0.0027779 
0.0026314 
0.0024997 
0 .o 023805 
0.0022722 
0.0021734 
0 .DO20 827 
0.0019994 
0.0019225 
0.0018512 

0.0017851 
0.0017235 
0.0016661 
0.0015379 
0 . 0 0 1 4 2 8 0  
0 0 012 4 96 
0.0011107 

0.0 006665 
0 .0004 999 

0.0003999 
0.0 00 3 3 33 
0. 0002 8 58 
0 .OOO2508 
0.0002075 

a. o 009997 

39 

0.04222 
0.04254 
0.04556 
0 . 0 5 U l l  
0.05305 
0.05497 
0.0 560 7 
0.05691 
0.05720 
0.00979 
0 . 0 1 0 1 0  
0 . 0 1 0 5 4  

0 . 0 1 1 0 0  
0.01147 
0.01194 
0. U1242 
0.01289 
0.01337 
0.0138b 
0.01430 
0.0 14 74 
0.01518 

0.01563 
0.01607 
0.01652 
0.01696 
0.01741 
0.01852 
0.01963 
0.02075 
0.02186 
0.02297 

0.02409 
0.02520 
0.02641 
0.02764 
0.02888 
0.03012 
0.03136 
0 . 0  32 59 
0.03384 
0.03676 

0.03994 
0.05177 
0.06130 
0.06916 
0 . 0 7 5 5 3  
0 .  0105a 
0.0844b 
0.08741 
0.08912 
0.09131 

0.09263 
0.09370 
0.09467 
0.09557 
0.09647 
0.09741 
0.09839 
0.09944 
0.10056 
0.10171 

0.10296 
0.10424 
0.10557 
0.10904 
0.11269 
0.12027 
0.12794 
0 ,13566  
0.17461 
0.27727 

0.33514 
0.39687 
0.48757 
0.69840 
2.36829 

x 105  

1 .716  
1 .703  
1.580 
1.379 
1.222 
1.097 
0.993 
0.906 
0.887 
0 .076  
0 .079  
0 . 0 8 3  

0.087 
0 . 0 9 0  
0.094 
0.098 
0.102 
0.105 
0 . 1 0 9  
0.113 
0.116 
0.120 

0.123 
0.126 
0 .130  
0.133 
0.138 
0.145 
0 .  153 
0.160 
0.168 
0 .175  

0.183 
0.190 
0.197 
0.203 
0.210 
0.717 
0.223 
0 . 2 3 0  
0.236 
0.248 

0.260 
0.307 
0.342 
0.368 
0 . 3 8 8  
o.bn6 
0.418 
0.431 
0.442 
0.453 

0 -464  
0.474 
0.483 
0.493 
0.502 
0.511 
0.520 
0.529 
0.538 
0.547 

0.556 
0 -565 
0.573 
0.595 
0.616 
0.659 
0.701 
0.742 
0.942 
1.128 

0.00562 
0.00565 
0 . 0 0 5 8 5  
0.00613 
0.00616 
0.00605 
0 . 0 0 5 8 5  
0.00564 
9.00559 
0.04037 
0.04487 
0 . 0 5 1 0 9  

0.05750 
0.06415 
0.07103 
0.07815 
0.08555 
0.09321 
0.10114 
0.10904 
0.11719 
0.12558 

0.13426 
0.14318 
0 .15235  0.16178 

0.17145 
0.19665 
0.22327 
0.25127 
0.28052 
0.11083 

0.34209 
0.37405 
0. 40 784 
0.44263 
0 .47766  
0.51280 
0.54786 
0.58264 
0.61732 
0.69417 

0 .77567  
1.05158 
1 .29619  
1.52648 
1.75091 
1.97 431 
1.19919 
2.42888 
2.66253 
2.90144 

3.14581 
3.39 5 92 
3.65187 
5.913 71) 
4.18154 
C.45515 
4.73485 
5.02014 
5.31245 
5 .61007  

5.91389 
6.22388 
6.53993 
7.35679 
8 .  2 1  262 

10.03934 
12.01962 14. 15056 

26.94551 
55.34025 

1 .305  80.45842 
1.472 109.65920 
1 .633  145.93852 
1.789 199.43043 
2.120 381.17027 

1.2 55 47 
1.25529 
1.253 60 
1.25003 
1.24630 
1.2423 7 
1.23819 
1.23375 
1.232 61  
1.00104 
1 . 0 0 3 8 4  
1.0 0360 

1 . 0 0 3 4 0  
1 . 0 0 3 2 2  
1 .00306  
1 . 0 0 2 9 1  
1. 0 0 2  78 
1.00266 
1 .00256  
1.00236 1.0 02 46 

1.00228 

1 . 0 0 2 2 0  
1.00213 
1.00206 
1.00200 
1.00194 
1.00169 I. 0 0 1 8 0  

1.00158 
1.00149 
1 . 0 0 1 4 1  

1.001 34 
I. 00128 
1.00122 
1.00116 
l . O O l l 1  
1 .00107 
1 . 0 0 1 0 3  
1 . 0 0 0  99 
1.00095 
1. 000 89 

1.00083 
1.00074 

1 a 0 00 6 1  
1. 00056 

1.00067 

1 . 0 0 0 5 1  
1.000 48 
1.000 44 
1.000 42 
1 . 0 0 0  39 

1.00037 .~. . .~ 
1.0 00 35 
1.000 33 
1.00032 
1.00030 
1.0 00 29 
1.0 0028 
1. 000 27 
1 .00026  
1. 00025 

1.00024 
1 .00023 
1.00022 
1.0 0020 
1 . 0 0 0 1 9  
1.00015 1 .000  17 

I. 1.00009 000 13 

1.00007 

1.00005 
1.00004 
1.00004 
1 .00003 
1 . 0 0 0 0 3  

PRANDTL 
NUMBER 

2.2835 
2.2559 
2. 0330 
1.I173 
1.5344 
1.4227 
1.3537 
1.3029 
1.2926 
0 . 8 0 9 0  
0.7954 
0.7815 

0.7708 
0.7620 
0.7547 
0.7485 
0.7429 
0.7378 
0.7330 
0.7305 
0.7282 
0.7259 

0.7235 
0.7212 
0.7189 
0.7166 
0.7144 
0.7093 
0.7045 
0.7003 
0.6966 
0.6937 

0.6916 
0.6906 
0.6885 
0.6867 
0.6863 
0.6871 
0.6892 
0.6925 
0.6966 
0.6907 

0.6994 
0.6858 
0.6892 
0.6916 
0.6932 
0.6961 
0.6944 
0.6942 
0. 6936 
0.6932 

0.6925 
0.6917 
0.6910 
0.6902 
0.6896 
0.6869 
0.6884 
0.6879 
0.6874 
0.6870 

0.6867 
0.6864 
0.6861 
0.6856 
0.6852 
0.6847 
0.6843 
0.6841 
0.6836 
0.5318 

0.5287 
0.5253 
0.5110 
0.4695 
0.3763 

THO-PHASE dOUWOARI 



THERHOOYNAUIC PROPERTIES OF PARAHYOROSEN 

IS PSIA ISOBAR 

TEHPERATURE VOLUM 

OEG. R CU F T l L B  

24.904 
25 
26 
2 8  
30 
32 
34 
36 
36.608 
56.608 
38 
4 0  

42 
44 
46 
48 
50 
52 
54 
56 
58 
60 

62 
bk  
66 
68 
1 0  
15  
80 
85 
90 
95 

1 0 0  
1 0 5  
1 1 0  
1 1 5  
120 
125 
130 
135 
140 
150 

1 60 
180 
2 0 0  
220 
240 
2 6 0  
2 8 0  
300 
320 
340 

360 
380 
coo 
4 2 0  
440 
4 60 
480 
5 0 0  
5 2 0  
540 

560 
580 
6 0 0  
6 5 0  
1 0 0  
S O 0  
900 

1 0 0 0  
1 5 0 0  
2 0 0 0  

2500 
3 0 0 0  
3500 
4 0 0 0  
5 0 0 0  

0.20184 
0 .20791 
0.20922 
0 2 1192 
0.21483 
0 -21798 
0.22145 
0. 22529 
0.22655 
1.15296 
2.3021 3 
3.11369 

3.90 91 5 
4.69408 

15.16920 
16.23668 
16.99840 
I 1. 75415 
18.50669 
19.25413 
19.99968 
20.14165 

21.48107 
ZZ.2laZ4 
22.95343 
23.68683 
24.41863 
26.24211 
28.0 5849 
2 9.8 6919 
31.61529 
33.4776 0 

35.27675 
31.01325 
38.8 675 I 
4 0 . 9 5 9 6 4  
4 2 . 4 5 0 5 1  
44.23914 
46.02771 
47.81459 
49.b0048 
53.1691 8 

5 6 - 7  363 0 
63.8 628 0 
10.98115 
18.09b41 
85 .20811 
92.31139 
99.42462 

106.53017 
113.63552 
120.13928 

127.84222 
134.94448 
142.04611 
149.1473 7 
158.24816 
1 63. 34859 
110.h4812 
111.54858 
184.64822 
1 9 1  - 7 4 7 6 5  

198 a 8469 1 
205.92651 
213.0 4497 
230.19187 
248.53820 
284.02961 
3 19.51 99 1 
355.0 0949 
532.45233 
709.89199 

8 8 1 .  33245 
1064.82525 
1242. 8 831 I 
1424.12258 
1840.8385 6 

ISOTHERM XSO’tlORE INTERNAL 
DERIVATIVE D E U Y A T I V E  ENER6Y 

CU FT-PSIAILB aSIA/R 

2715.26 
2104.52 
2551.09 
2364.73 
2196.82 
2026.49 
1854.61 
1692.05 
1634.45 

156.87 
166.76 
180.52 

193.79 
206.68 
2L9.29 
231.68 
243.87 
255.91 

279.61 
291. 30 
302.91 

267. 82 

314.44 
325.90 
337.31 
148 0 66 
359.96 
388.04  
415.91 
443.61 
471 .11 
498.62 

525.97 
553.25 
580 -46  
601.61 
634.71 
661 -77 

715. 7 1  
742.13 
196.58 

850.33 
951.13 

IO 64. 83 
1171 .81 
1218.70 
1385.51 

6n8.19 

_~.. ~~. 
1492.21 
15 98.99 
1105.61 
1812.32 

1918.94 
2025.55 
2132 -14 
2238.71 
2145.27 
2451.82 
2558. 3b 
2bb4.90 
2711.42 
2877.96 

2981.46 
3090.91  
3197.41 
3463.12 
3129.96 
4262.39 
4194.18 
5327.16 

10650 -50 
r98n.n.s 

13312.10 
15973.68 
18635.25 
21296 s 83 
2b619.96 

1 5 . 1 8 9  
I L . 1 1 4  
15.951 
73.711 
12. OZE 
7 0 . 5 4 9  
63.019 
61.391 
65.880 
0.4166 
0.4523 
0.4215 

0.3955 
0.3130 
0.3533 
0.3359 
0.3202 
0.3061 
0.2932 
0 .2815 
0 .2101 
0.2107 

0.2515 
0.24JO 
0.2350 
0.2276 
0.2207 
0.2051 
0.1916 
0 . 1 1 9 8  
0.1694 
0.1602 

0.1520 
6 . 3 2 4 5  
0.13711 
0 . 1 3 1 1  
G.1261 
0.1209 
0.1162 
0.1119 
0.1078 
0.1005 

0.0942 
0.0836 
0.0752 
0.0683 
0.0626 
0.0518 
0.0536 
0 .0501 
0.3469 
0.0442 

0.0411 
0 .0395 
0 . 0 3 7 5  
0.5357 
G.0341 
0.0326 
0.0313 
0.0300 
0.0289 
0.0218 

O.02bb 
G.0259 
0.0250 
6.3231 
0.0214 
0 .0188 
0.0167 
0.0150 
0 .0100  
0.0015 

0.0060 
0.0050 
o.ou43 
0.0038 
0.0030 

BTUlLB 

-132.913 
-132.758 
-131.170 
-127.821 
-124.251 
-120.434 - 11 6 .  346 
-111.968 
-110.511 

48 968 
51.351 
54.719 

58 .007  
61. 243 
64. 442 
67.610 
70.155 
13.881 
16.990 
80.086 
83.169 
86.243 

89.301 
92.363 
95.*12 
98.455 

101.593 

116.639 
i o 9 . 0 1 3  

124.204 
131.784 
139.394 

141.053 
154.119 
162.593 
170.518 
178.575 
186.188 
195.178 
103.765 
212.568 
230.891 

250.258 
292. 371 
338.395 
389.680 
443.650 
499.945 .. . 
557.721 
616.116 
674.589 
732.102 

r9o . iar  
846.691 
902.752 
957.179 

1012.025 
IO 65.555 
11 18.428 
I1 70.751 
1222.594 
1274.022 

1325.033 
1315.833 
1 4 2  6 .  440 
1552.099 
1 6 7 7 .  106 
1925.995 
2 1 7 4 . 1 2 4  _. ~ 

2423.303 
Jb16.717 
4969.819 

b 3 2 1 . 3 0 1  
1759.848 
9302.718 

I I I 00. 022 
17539.593 

ENTHALPV 

BTUILB 

-132.336 
-132.181 
-130.589 
-127.232 
-123.655 
-119.829 
- 1 l 5 . 1 3 1  
-111.343 
-109.942 

81.613 
8 5 . 5 2 1  
91.144 

96.6C3 
102.058 
107.409 
112.710 
117.370 
123.196 
128.394 
133.568 
138.120 
143.855 

148.912 
15k.076 
159 .167  
164.2&8 
169.318 
181.963 
194.574 
201.169 
21 9.165 
232.382 

245.031 
251.753 
270.551 
283.454 
2 9 6 . 4 8 6  
309.668 
323.024 
336.514 
350.338 
37 8 .  515 

CO1.848 
469.162 
536.152 
60 6. 6 0  1 
680.323 
756.3 66 . . . . ~~  
833.882 
912.016 
990.222 

1068.067 

1145.281 
1221.1 1 2  
1291.299 
1312. 0 5 0  
1446.0 19 
1519.261 
1591.866 
166 3.909 
1735.472 
1806.619 

1 617. 3 49 
1947.868 
2018.192 
2193.145 
2167.444 
2714.914 
3062.220 
3 4 0 9 . S 1 5  
5155.713 
6941 - 6 7 1  

8191.956 
10717.540 
12754.944 
15055.656 
22652.694 

40 

ENTROPY 

8 1  UILB-R 

1.10640 
1.19262 
1.25505 
1.37940 
1.50218 
1.62621 
1.15040 
1.87519’  
1.91439 
7.14838 
1.25330 
1.39135 

1.53151 
7.65746 
7.17610 

1.99657 
8.09906 
8.19115 
8.29122 
8.38162 
8.4b866 

7 . ~ 9 2 ~  

8.55256 
0.631’58 
8-71  191 
8.78774 
8.86125 
9.03571 
9.19849 
9.35120 
9.49520 
9. 63162 

9.76145 
9.88552 

10.05459 
10.11930 
IO -230 22 
10.33184 
10.44260 
1 0 . 5 4 4 8 7  
10.64498 
10.83915 

11.02864 
11.39248 
11.14199 
1 2 . 0 1 7 5 9  
12.39804 
12.70252 
1z.9ak.5 
13.25930 
13.51169 
13. 7 4 1  3 1  

13.96812 
14. 17115 
14.36810 
14.55103 
14.12314 
14.88593 
15.04022 
15.18744 
15.32190 
15 .462 l1  

15.59029 
15.11388 ~~~ ~~~~ 

15.83315 
16.11350 
16. 312 09  
16.83638 
17.24515 
11.61069 
19.02591 
20.05135 

20.87649 
21.56861 
22.19904 
23.00511 
25.50908 

cv CP 

BTU I L 8  -R 

1.128 
1.130 
1.152 
1.197 
1.244 
1.289 
1.329 
1.365 
1.374 
1.556 
1.538 
1.522 

1.512 
1.506 
1.502 
1.499 
1.496 
1.495 
1.493 
1.492 
1.491 
1.490 

1 . 4 8 9  
1 .489  
1.488 
I. 488 
1.488 
1.488 
1.491 
1.495 
1.502 
1.511 

1.525 
1.542 
1.563 
1.588 
l.bl8 
1.652 
1.690 
1.132 
1.717 
1.878 

1.987 
2.211 
2.436 
2.621 
2.762 
2.857 
2.908 
2.925 
2.911 
2.891 

2.855 
2.814 
2.712 
2.131 
2.693 
2.659 
2.629 
2.603 
2.581 
2.562 

2.547 
2.53C 
2.524 
2.505 
2.495 
2 .481 
2.481 
2.488 
2.536 
2.644 

2.181 
2.946 
3.235 
4.016 
9.754 

1.560 
1.565 
1.628 
1.133 
1.849 
1.9M 
2;122 
2.213 
2.326 
2.912 
2.845 
2.115 

2.726 
2.690 
2. 662 
2.6.59 
2.621 
2.606 
2-592 
2.581 
2.571 
2.563 

2.555 
2.548 
2.543 
2.538 
2.533 
2.525 
2.520 
2.518 
2.521 
2.526 

2.536 
2.551 
2.569 
2.593 
2.621 
2.653 
2.690 
2.731 
2.775 
2.814 

2.982 
3.209 
3.421 
3.611 
3.752 
3.826 
3.896 
3.913 
3.901 
3.878 

3. 842 
3.800 
3.158 
3.717 
3.679 
3.645 
3.615 
3.589 
3.567 
3.548 

3.533 
3.521 
3.510 
3.592 
3.481 
3.473 
3.412 
3.414 
3.522 
3.630 

3.772 
3.933 
4.236 
5.081 

11.604 

VELOCITT 
OF SOUND 

FTISEC 

4112 
4161  
4088 
3982 
3890 
3798 
3704 
3613 
36b0 
1166 
1195 
1235 

1272 
1308 
1342 
1375 
1407 
1438 
1668 
1497 
1526 
1554 

1581 
1608 
1634 
1660 
1685 
1746 
1805 
1861  
1914 
1965 

2013 
2059 
2103 
2144 
2163 
2219 
2254 
2281 
2318 
2317 

2431 
2514 
2634 
2735 
2836 
2939 
3043 
3148 
3252 
3356 

3459 
3560 
3660 
3158 
3853 
3946 
4037 
4126 
4213 
6291 

4379 
4460 
4539 
4129 
4910 
5251 
5570 
5870 
7169 
8230 

9137 
9940 

10633 
11173 
12102 

TYO-PHASE BOUNDARY 
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OENSITV 

L l l C U  F T  

24.904 
25 
2b 
28 
SO 
32 
34 
3b 
3b.bO8 
36.608 
38 
40 

42 
44 
4b 
48 
50 
52 
54 
56  
58 
b0 

b2 
b4 
bb 
b8 
70 
75 
80 
85 
90 
95 

1 1 0  
105 
1 1 0  
1 1 5  
120 
125 
130 
135 
140 
150 

1 60 
180 
2 0 0  
220 
2 6 0  
260 
280 
300 
320 
340 

360 
380 
4#0 
620 
440 
4 bo 
480 
500 
520  
540 

5 b0 
580 
600 
b50 
700 
100 
900 

1 0 0 0  
1500 
2000 

2500 
3 0 0 0  
3500 
4000 
5 0 0 0  

e 

4.81135 
4.80833 
4.77956 
4.71372 
4.65494 
4.58748 
4.51561 
4.43879 
4.41411 
0.08508 
0.08129 
0.07bZb 

0.07189 
O.Ob805 
0 - 0  b464 
0.06159 
0.05883 
0.05b32 
0.05403 
0.05194 
0.05000 
0.0 4821 

0.04b55 
0.04501 
0 .OS357 
0.04222 
0.04095 
0.03811 
0.03564 
0.03348 
0.03157 
0.02987 

0.02835 
0.O2b97 
0.02573 
0.02459 
0.0235b 
0.022bO 
0.02173 
0.02091 
0.0201b 
0.01881 

0.017bS 
0.015bb 
O.Ol409 
0 . 0  1280 
0.01174 
0 . 0 1 0 8 3  
0.0100b 
0.00939 
0.0 0880 
0.00828 

0 00782 
0.08741 
0.00704 
0.00670 
a.00140 
0. nab12 
0.00 587 
0.00565 
0.00542 
0.00522 

0 . 0 0 5 0 3  
0.0048b 
0.00469 
0.00433 
0 . 0 0 4 0 2  
0 s 0 0  352 
0.00313 
0.0 0 7.82 
0.00188 
0.00141 

0.00113 
0.00094 
0.00080 
0 0 08  70 
0 0 0  054 

265 46 
2b5.37 
261.38 
212 -19 
262.61 
260.93 
257.49 
253.28 
250.95 
81-51 
85.25 
90.b5 

9b.05 
101.44 
lOb.80 
112.13 
117.44 
122 -71 
127.95 
133.17 
138.37 
143.94 

148.70 
153.84 
158.98 
164.11 
1b9.23 
182.07 
194.97 
208.01 
22i.28 
23b.80 

248.86 
Zb3.35 
278.44 
294.22 
310 -76  
328.12 
346.34 
3b5.4b 
385.50 
428.29 

474.52 
575.56 
683.54 
793.03 
a99.19 
998.90 

1090.21 
1173.39 
1218.96 
1318.42 

1383.11 
1444.26 
1503.54 
15bl.bO 
lb19.28 
lb77.35 
1715.86 
1795.27 
1855 63 
191b.78 

1979.38 
2042.65 
2101.83 
2270.34 
2437.46 
2779.51 
3125.44 
3471.03 
5283.97 
72 b0 94 

9432.bJ 
11800.41 
14820 . lb  
20261.27 
55933.54 

IC. 152 
IC. 122 
13.799 

12.435 
11.9J4 
11.501 
11.127 
l l . 0 2 b  

3.bO1 
3.b18 
3 . 4 3 2  

3. b38 
1. b40 
3. b40 
3. b39 
3.638 
3 .636  
3.636 
3. b32 
3.631 
3.b29 

3.628 
3. b27 
3. b25 
3.524 
3.622 
3. b15 
3. bo6 
3.593 
3.574 
3.549 

3.516 
3 .476  
3.428 
3.372 
1.309 
3.240 
3.160 
3.088 
J.008 
2.847 

? a  b89 
2 .409  
2.192 
2.03b 
1.931 
1.867 
1.834 
1.823 
1.828 
1.844 

1.867 
1.894 
1.923 
1- 952 
1.979 
2.004 
2 .027  
2.047 
2.D64 
2 -079  

2.092 
2.102 
2.111 
2 .126  
2.135 
2.141 
2.143 
2.140 
2.100 
2.014 

1.911 
1.807 
1.647 
1.330 
1.566 

13.055 

13014.98 
13004.22 
12193 e l l  
11158 -51  
1022b.07 

929b.47 
8374.95 
7510.64 
7214.67 

13.35 
13.5b 
13.77 

13.93 
14.07 
14.18 
14.27 
14.35 
14.41 
14-47 
14.52 
14.57 
14.bO 

1 4 - 6 4  
12 -67  
14.70 
14.72 
14.74 
14.79 
14.82 
14.85 
14.88 
14.89 

14.91 
14.92 
14 -91  
14.W 
14.95 
14.% 
14.9b 
14.97 
14.97 
14-98 

14.99 
15.00 
15.00 
15.00 
15.01 
l S . 0 1  
15.01 
15.01 
15.01 
15-01 

15.01 
15.01 
15.01 
19.01 
15.01 
15.01 
15.01 
15.01 
15.01 
13.01 

15.01 
15.01 
15.01 
15.01 
15.oi  
15.01 

15.01 
15.00 
15.00 

15.00 
15-10 
14.99 
14.95 
14-56 

i s m  

0.0058779 
0 .0  058992 
0.0062290 

0 .0070428 
0.00758M 
0.0082411 
0.0089736 
0.0 092 7 0 0  
0.0357072 
0.0333702 
0 - 0  30 6 1  b9 

0.0283852 
0.026519C 
0.0249245 
0.0235386 
0 -0223 187 
0.0212 339 
0.0202b09 
0.0193820 
0.0185832 
0.0178532 

0 - 0  171832 
0 - 0  1656% 
0 - 0  159940 
0.5154632 
0.0149687 
0 - 0  138 b77 

a.00bb112 

0.0 129249 
0 e 0 121 0 73 
0 .O113907 
0 e 0  10 7569 

0.0 101919 
0 - 0  0%849 
0.0092271 
0.008811b 
0.0084327 
0.0080855 
0.00776b3 
0.0074718 
0.0071991 
0.0067lOO 

0 0 062 838 
0.0055757 
0.0050 130 
0.0045540 
a .a w t r z b  
0.0038499 
0.0035739 
1.0035349 
0.0031 259 
0.002941b 

0.0027179 
a. 0 02 b314 
0.0024997 

0 .on22 722 
0 .OO217 33 
0.0020827 
0.0019994 
0.0019224 
0.0018512 

a.0017851 
0.0017235 
0.0 016661 
0.0015379 
0.0 014 2 80 
0.0012495 
0.0011107 
0.0009997 
O.OOObb65 
0 . 0 0 0 4 9 9 9  

0.0003999 
0.000333J 
0.0002858 
0.0002508 
0.0002075 

o.ooz38as 

41 

0.04222 
0.04254 
0.04556 
0.05011 
0.05305 
0.05497 
0.05607 
0.05692 
0.05727 
0.00984 
0.01012 
0.01056 

0.01101 
0.01148 
0.01195 
0.01242 
0.01290 
0 . 0 1 3 3 8  
O.OlJ8b 
0.01430 
0 . 0 1 4 7 5  
0.01519 

a . o m . 3  
0.01608 
O.Olb52 
0.01697 
0.01742 
0 . 0 1 8 5 3  
0.01964 
0.02075 
0.0218b 
0.02298 

9.02409 
0.02521 
0.02641 
0.02765 
0.02889 
0- 030 13 
0.03137 
0.0 3260 
0.03384 
0.03676 

0.03994 
0.05177 
0.06130 
0.0691b 
o . 0 7 ~ ~ 3  
0.08058 
0.08446 
0.08741 
0.089b2 
0.09131 

0.092b3 
0.09370 
0.094b7 
0.09557 
0.09b47 
0.097 41 
9.09840 
0.09946 
0.10056 
0.10171 

8.10296 
0.10424 
0.10557 
0.10904 
0.112b9 
0.12028 
0.12795 
0.135bb 
0.17462 
0.27727 

0.33511 
0.39b83 
0.48718 
0.69b43 
2.35117 

1.71b 
1.703 
1 .580  
1.379 
1.223 
1.097 
0.994 
0.906 
0.882 
0.076 
0.079 
0.083 

0.087 
0.090 
0.094 
0 .098  
0.102 
0.105 
0.109 
0.113 
0 . l l b  
0.120 

0.123 
0.121 
0.130 
0.133 
0.13b 
0.145 
0.153 
0.160 
O.lb8 
0.175 

0.183 
0.190 
0.197 
0.203 
0.210 
0.217 
0.223 
0.230 
0.236 
0.248 

0.260 
0.307 
0.342 
0 -318  
0 . 3 8 8  
0.404 
0.418 
0.431 
0.442 
0.453 

0.464 
0.674 
0.483 
0.293 
0.502 
0.511 
0.520 
0.529 
0.538 
0.547 

0 -556 
0.565 
0.573 
0.595 
0 b l b  
0.659 
0.701 
0 742 
0.942 
1.128 

0.00562 
0.005b5 
0.00585 
0.00613 
O.OOb16 
0.00 bo5 
0.00585 
0.005b4 
0.00558 
0.03972 
0.04377 
0.04388 

0.05617 
0.062b9 
0.06944 
0.07643 
0.08368 
0.09118 
0.0989b 
0.10671 
0.11470 
0.12292 

0.13143 
0.14017 
0.14917 
0.15840 
0.16788 
0.19257 
0.21867 
0.24610 
0 -27  476 
0.30447 

0.33510 
0.3b642 
0 .39953  
0 . 6 3 l b l  
0 .66794 
0.50237 
0.53673 
0.57080 
0.60678 
8 .68009  

0.75994 
1.03023 
1.21988 
1.49551 
i .715ba 
1.93628 
2.15520 
2.37965 
2.60 858 
2.84266 

3.08208 
3.32712 
3 .57789  
3.83450 
4.09684 
4.SbI.92 
4.b3895 
4.91895 
5.20485 
5.49b45 

5 .79412  
b. 09783 
b.40748 
8.04bJO 7.20779 

9.03602 
1.77620 
3.86397 
b.39979 
4.22674 

1.305 78.82738 
1.472 107.43Zb2 
1.633 142.93887 
1.789 195.20752 
2.119 372.98989 

1.25548 
1.25530 
1.25361 
1 .2  50 04 
1.24631 
1.2W38 
1.2 38 20 
1.23376 
1.232 33 
1 m 0 0411 
1 . 0  039s 
1.30369 

1.0 0347 
1.00329 
1. J 0112 
1.00298 
1.00284 
1.00272 
1 .002b l  
1 .00251  
1.00242 
1.00233 

1 . 0  0225 
1.0 0217 
1.0 02 10 
1.0 0204 
1 . 0  0198 
1.00184 
1.00172 
1. 001b2 
1.00152 
1.00144 

1.J 0 1  37 
1 - 0 0 1 3 0  
1.001 24 

1.0 0114 
1.00109 

~ o e i i 9  

1.00105 
1 . 0 0 1 0 1  
1.00097 
1 . 0 0 0 9 1  

1 . 0  00 85 
1.00076 
1.00068 

1.00045 
1.00042 
1.00040 

1.09038 
1.00036 
1.0 0034 
l.OOO32 
I .  ooa 31 

1.00028 
1-00027 
1-3002b 
1.00025 

1.00024 
1.00023 
1 . 0 0 0 2 3  
1 .00021  
1.00019 
1.00017 
1.0 0015 
1.0 00 14  
1.0 00 09 
1.0 00 07 

1.00005 
1.00005 
1.00004 
1 .00003 
1 .00003 

i .aooso 

PRANOTL 
NUMBER 

2.2834 
2.2SbO 
2.0332 
1.7174 
1.5345 
1.4228 
1.3537 
1. SO29 
1.2900 
0.8104 
0.7975 
0.7832 

0.7721 
0.7632 
0.7557 
0.7493 
0. 743b 
0.7384 
0.733b 
0.7310 
0.7286 
0.7263 

0.7239 
0.7215 
0.7192 
0.7169 
0.7147 
0.7095 
0.7047 
0.7004 
0.6967 
0.b938 

0.6917 
0.b907 
0.6885 
0.6868 
0.68b4 
0.6872 
0.6893 
0. (926 
0. b966 
0.6987 

0.6995 
0. b858 

0.6916 
0.b932 
0.6941 
0.b944 
0.69C3 
Dab938 
0.6932 

0.6925 
0.6917 
0.6910 
0.b902 
0.b89b 
0.b889 
0. b884 
0.b879 
0. b874 
0.b870 

0.b867 
0. 6864 
0.68bl  
0. b85b 
0.6852 
Osb847 
0.6843 
0. b841 
0.b836 
0.5318 

0.5288 
0.5254 
0.5112 
0.4699 
0.37b5 

o.be92 
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I 

TERPERATURE YOLUly ISOTHEWR I53CHORE INTERNAL 
D E R I V P l I V E  DER1 VATIYE EHERGY 

DEG. R CU F T I L b  CU F T - P S I A I L B  r S I A I R  BTUILB 

+ 24.925 0.20779 
25 0.20789 
26 0.20914 
28 0.21179 
30  0.2 lC69  
32 0.21701 
34 0.22132 
36 0 .22514 
38 0.22942 
38.444 0.23044 
38.444 9.04340 
40 

42 
44 
46 
48 
5 0  
5 2  
5 4  
56 
58 
60 

62  
65 
66 
68  
70 
75 
80 
85 
90 
95 

1 0 0  
1 0 5  
110 
115 
1 2 0  
125 
1 3 0  
135 
140 
150 

160 
1 8 0  
2 0 0  
220 
2 4 0  
260 
2 8 0  
3 0 0  
320 
340 

360 
3 b0 
coo 
4 2 0  
440 
460 
480 
5 0 0  
520 
540 

560 

600 
650 
700 
8 0 0  
900 

1 0 0 0  
1 5 0 0  
2 0 0 0  

2500 
3 0 0 0  
3500 
4000 
5 0 0 0  

5 an 

9.53159 

10.15855 
10.77121 
11.31304 
11.9 663 5 
12.55275 
13.13344 
13.70934 
14.28115 
14. 8 4944 
15.41467 

15.97725 
16.53743 
17.09556 
17.65184 
18.20647 
19.58685 
20.95995 
22.3272 7 
2 3.6 899 0 
25,04870 

2 6.4043 0 
27.75723 
29.107b9 
3 0  -45662 
31.8036b 
3 3.1 492 9 
34.49365 
35.b3669 
3 7.1791 6 
39.86119 

42.54045 
47.89354 
53.23811 
58. 57844 
63.91569 
69.25059 
74.58363 
79.9 152 0 
85.24556 
90.57494 

95.90350 
101.23138 
10 6.5 5 b6 8 
111.88550 
1 1 7 ~ 2 1 1 9 1  
122.53796 
127.8637 1 
13 3.1892 0 
138.5 1445 
146.83951 

149.1643 8 
154.40911 
159.61369 
173.12465 
186.43503 
213.05456 
239.67298 
266.29067 
399.37409 
532. 45414 

615.53475 
79b. 6490 1 
932.13Ob4 

1067. 67810 
1374.01105 

2720.36 
2714.60 
2559.11 
2366.19 
2213.06 
2034.39 
1862.33 
1700.61 
1522.37 
1485.13 

156.65 
16b.42 

1b2.91 
196.79 

223.31 
236.11 
248.68 
261.06 
273 .27 
285.35 
297.30 

309.15 
320.90 
332 -57 
344.17 
355.70 
304.29 
412.58 
440  -65 
468.53 
496.26 

523.86 
551 e36 
571.76 
606.09 
633.35 
660.56 
6b7.71 
714.82 
741.90 
195.94 

b49.87 
957.59 

m . 2 2  

1064.91 
1172.06 
12 79.09 
13 b6.52 
1492.88 
1599.68 
1706.43 
1813.14 

1919.82 
2026.47 
2163.10 
2239.71 
2346.30 
2452.88 
2559.45 
2666.01 
2712 - 5 5  
2879.09 

2985.63 
3092.15 
3196.67 
3464.95 
3731.21 
4263.68 
4796.10 
5328.50 
7990 -27 

10651.32 

13313.52 
15975.11 
18636 -69 
21298.26 
26621 -40 

75.799 
75,740 
76.026 
73,872 
72.115 
73. 627 
63.103 
67.479 
63.615 
65.157 
0.6263 
9.5892 

0.1486 
0.5146 
0.4853 
6.4597 
0.4371 
0.4168 
0.3985 
0.3818 
0.3617 
0.3527 

0.3399 
0 . 3 2 8 0  
0.3170 
0.3067 
0.2912 
0.2757 
0.2573 
0.2413 
0.2272 
G.2147 

0.2035 
0.1935 
0.1844 
0.1761 
0.168b 
0.1617 
0.1553 
0.1295 
G.1440 
0.1343 

0.1251 
0.1116 
0 . 1 0 0 4  
0.0912 
0.0835 
0.0771 
0.0716 
0.0668 
0.3 626 
0.0589 

0.5556 
0.0527 
0.05011 
0.0477 
0 .0455 
0.0435 
0.0417 
0 . 5 4 0 5  
P.0385 
9.0370 

0.0357 
G.0345 
0 .033J 
0.0101 
0 .0286 
0.5250 
0.0222 
G.0200  
G.0133 
0 . J l O O  

0 .0080  
0.0067 
0 . 0 0 5 7  
0 .0050 
0.004b 

-132.908 - 132 78b 
-131.200 
-127.872 - 124. 304 - 120.683 
-116.603 
-112.035 - 107.538 
-106.248 

50.239 
53.010 

56.469 
59.840 
63.146 
66.406 
69. b26 
72.822 
75.391 
79.140 
82.272 
b5.389 

88.492 
91 -584 
94. bbb 
97.739 

100.805 
108.455 
116.063 
123.673 
131.291 
138.934 

146.621 
154.373 
162.210 
170.156 
17b.232 
186.462 
194.867 
203.4b7 
212.284 
230.629 

250.016 
292.175 
338.ai7 ....-- 
389.522 
443.507 
499.815 
557.602 
616.008 
b74. 489 
732. 610 

790.102 
046.612 
902. 6bO 
957.712 

IO 11% 962 
1065.486 
1118.373 
1170.699 
1222.545 
1273.976 

1324.990 
1375.792 
1426.401 
1552.065 
1677.076 
1925.971 
2174.705 
2623.286 
3 676.719 
4969.874 

6327.278 
7759.184 
9295.907 

11060.631 
170 74.776 

ENTWILPY 

B T U I L B  

-132.139 
-132.016 
'130.426 
-127.011 
-123.508 
-119.676 
-115.583 
-111.201 
-106.689 - 105.395 

83.731 
88.310 

94.091 
99.730 

105.266 
110.722 
116.117 
12 1.4 61 
126.763 
132.030 
137.266 
142.476 

147.663 
152.82% 
157.970 
163.112 
168.232 
180.985 
193.681 
206.361 
219.025 
231.701 

244.409 

ENTROPY 

B T U I L B - I  

1.1b659 
1.19149 
1.253b7 
1.37756 
1 .50103 
1.62468 
1.14872 
1.07393 
2.0013E 
2.02992 
6.95161 
7.06834 

7.20940 
7.34051 
7.46361 
7.5 7973 
7.6b9b4 
7.79464 
7.83469 
7.9904b 
8.08233 
8.17065 

8.25569 
8.35770 
8.41692 
0.49355 
8.56776 
8.74373 
8.90769 
9.06135 
9.20613 
9.34319 

9.47355 
257.171 9.59808 
270.010 9.71754 
282.951 9.83258 
296.0 1 6  
30 9.22 9 
322.612 
336.188 
349.375 
37 8.2 56 

40 7.562 
469.547 
535.982 
601.465 
680.216 
756.282 
833.819 
911.970 
990.192 

106 8.0 5 1 

1145.277 
1221.718 
1297.315 
1372.075 
1446. 0 5 1  
1 5 1  9.3 0 0 
1591.911 
1663.PbO 
1735.528 
1806.6 bG 

1877.414 
1947.9 3 6 
2018.265 
2193.224 
2 36 7.531 
2715.0 0 9 
3062.323 
3409.483 
5155.834 
694 1.7 9 7 

8792.050 
10 716.947 
12 748.0 1 4  
15014.732 
22163.369 

9.94378 
10.05165 
10.15663 
10.25909 
IO. 35937 
10.55443 

10.74355 
11.10779 
11. 457 53 
11.79330 
12.11307 
12.41845 
12.705 63 
12.97536 
13.22781 
13.46352 

13- 68431 
13.69097 
14.00494 
14.26729 
14. 43942 
14.60223 
14.75652 
14.90376 
15.04423 
15.17851 

15.38664 
15.43023 
15.54951 
15.82967 
16.08867 .. ... 
16.55278 
16.96155 
17.32710 
18.7 42 39 
19.76777 

20.59290 
21.28479 
21.91330 
22.71044 
25.11774 

cv CP 

BTU / L3 -R 

1.128 
1.130 
1.152 
1.197 
1.244 
1.288 
1.329 
1.364 
1.395 
1.401 
1.571 
1.548 

1.530 
1.519 
1.512 
1 .507 
1.503 
1.501 
1.499 
1.497 
1.495 
1.494 

1.493 
1.492 
1.491 
1.491 
1.490 
1.491 
1.492 
1.496 
1.503 
1.513 

1.526 
1.542 
1.563 
1.589 
1.618 
1.b52 
1.690 
1.732 
1.778 
i s b 7 8  

1 -96?  
2.217 
2.438 
2..b22 
2.763 
2.857 
2.908 
2.925 
2.917 
2. b91  

2.855 
2. b14 
2.772 
2.731 
2.693 
2.659 
2.629 
2.603 
2.581 
2.562 

2.547 
2.534 
2.524 
2.506 
2.b95 
2.487 
2.406 
2.488 
2.536 
2.644 

2.786 
2.942 
3.209 
3.900 
8.910 

1.560 
1.564 
1.627 
1.729 
l.bC6 
1.971 
2.119 
2.219 
2.442 
2.4d1 
3.029 
2.936 

2. b51 
2.791 
2.74b 
2.712 
2.686 
2. 6 6 1  
2.642 
2.625 
2.611 
2.599 

2.588 
2.579 
2.570 
2.563 
2.557 
2.545 
2.537 
2.533 
2.533 
2.538 

2.54b 
2.559 
2.577 
2.600 
2.b27 
2.659 
2.695 
2.735 
2.780 
2.878 

2.9d5 
3.212 
3.428 
3.613 
3.753 
3.841 
3.897 
3.914 
3.905 
3.879 

3.843 
3. ID1 
3.759 
3.718 
3.680 
3.64b 
5.616 
3.590 
3.568 
3.549 

3.534 
3.521 
3.510 
3.492 
3 . 4 b l  
3.473 
3.472 
3.474 
3.522 
3.630 

3.772 
3.929 
4.208 
4.954 

10.632 

VE L o t  I T Y  
OF SOUNO 

F T l S E C  

4175 
4112 
4093 
5996 
3900 
SbOb 
3710 
3b20 
3514 
3491  
1183 
1216 

1257 
1294 
1330 
1364 
1397 
1429 
1460 
1490 
1519 
1548 

1576  
1603 
1630 
1656 
1b81 
1743 
1892 
1859 
1913 
1964 

2013 
2059 
2102 
2144 
2182 
2219 
2z54 
228 7 
2318 
2377 

2432 
2535 
2655 
2736 
2837 
2940 
3044 
3149 
3253 
3357 

3460 
3561 
3661  
3759 
3854 
3947 
4038 
4127 
4214 
4298 

4380 
4461 
4540 
4730 
4911  
5252 
5571  
5871 
7170 
8231 

9138 
9942 

10641 
11196 
12121 

' TWO-PHASE BOUNL1ARI 42 



1HERHOOVNAMIC PROPERl IES OF ?ARAHYDROCEN 

2 0  P S I 4  ISOBAR 

TEHPERATURE DENSITY 

DEG. R L B I C U  FT 

V l O H I O V l p  V I O P I O U ~  - V  IOPIOV+ ( O V I O l ~ / V  THERMAL V ISCOSITY THERMAL 
OIFFUS I VITl CONOUCTIVITY 

E T U l L 0  PSIA-:J F T l E r U  C S I A  I I O E G .  R B T U I F T - H R - R  LB/FT-SEC SP F T l H R  
x 105 

OIELECTRIC 
' CONSTPNT 

P RA NO TL 
NUN0ER 

24.925 4.81259 
25  4.81016 
2 6  4.78147 
28 4.72172 
30  4.65778 
32 4. 5 8994 
34 4.51829 
3 6  4 .441  73 
38  4.35885 
38.444 4.33952 ' 38.444 0.11058 
40 0.10191 

42 0.09844 
44 0.09284 
46 0.08793 
48 0.08357 

52 0.07614 
54 0.07294 
56  0.07002 
58  0.06734 
60 0.06487 

62 0.06253 
64 0.06047 
66  0 .  05849 
68  0.05665 
70 0.05493 
75 0.05103 
80 0.04771 
85 0.04479 
90 0. 04221 
9% 0.03992 

1 0 0  0 - 0 3  787 
105 0.03603 
110 0.03435 

50 0 . 0 7 9 ~  

266.JO 14.143 13091.97 
266.11 1'..119 13057.67 
261.91 13 .806  12236.29 
263.74 13.066 11266.90 
263.82 12.446 10307.96 
2b1.51 11 .944  9337.75 
256.08 11 .511  8414.57 
253.39 11.136 7553.66 
246.96 13.794 6635.76 
245.44 10.719 6444.75 

83.77 3.505 17.32 
88.03 3.627 17.67 

0.0 OS8661 
0.0058770 
0.0062131 
0.0065566 
0.0069960 
0.0 075 636 
0.0082123 
0.0089333 

0.04231 
0 . 0 4 2 5 5  
0.04558 
0.05015 
0 .05310 
0.05501 
0.05612 
0.05698 
0.05794 
0 .05808  
0.01054 
0.01083 

1.718 0.00563 
1.707 0.00566 
1.584 0.00586 
1.384 0.00614 
1.226 0.00618 

0.996 0.00586 
0.909 0.00565 
0 . 8 3 3  0.0054s 
0.817 0 . 0 0 5 3 9  
0 .080  0 . 0 3 1 4 6  
0 . 0 8 3  0.03516 

i . i o a  0 .00606  

1.25555 
1 .25541  

2.2808 
2.258b 
2.0363 
1.7179 
1.5346 
1.4235 
1 . 3 5 1 1  
1.3025 
1.2635 
1.2570 
0.8322 
0 . 8 1 4 1  

0.7966 
0.7832 
0.7726 
0.7639 
0.7565 
0.7499 
0.7439 
0.7402 
0.7368 
0.7336 

0.7305 
0.7275 
0.7246 
0.7219 

0.7132 
0.7078 

a. 7193 

1.153 72 
1 .250 22 
1.24648 
1.2 1.2 6252 38 36 

1 .23393  
0 . 0  0988 81  
0.010i101 
0.03b1539 

1.229 14  
1.22803 
1.00535 
1.0 05 07 

1.00476 
1.00449 
1.0 0425 
1.0 0 4 0 4  
1.00385 
1.00368 
1.0 0 3  52 

93 -56 
99 .09  

101.59 
110.06 
115.50 
I20 .89 
126.24 
131.56 
136.85 
142.10 

147.33 
152 -51. 
157.74 
162. 92 
168.11 
181.06 
194 .07  
207.20 
220 .54 
234.19 

246.24 

277 .91  
262.78 

3.642 
3 .649  
3.651 
3.651 
3.649 
3.647 
3 .645  
3 .643  
3.641 
3.639 

3 .638  
3.636 
3.634 
3.633 
3.630 
3.62b 
3.614 

18.01 0.0304710 0.01124 0.087 0.04006 
18.27 0.0281660 0.01168 0.091 0 . 0 4 5 0 8  
18 -40  0.0262563 0.01213 0.095 0.05025 
18.66 0.0246359 0.01259 0 . 0 9 9  0 .05557 
18.aI  0.0232362 0 . 0 1 3 0 5  0.102 0.06106 
18.93 0 ~ 0 2 L 0 1 0 3  0.01352 0.106 0.06674 
i 9 . a k  0.020921.7 0.01399 0 . 1 0 9  0.07261 
i9.14 0.0139544 0.01443 0.113 0.07850 
19.22 0.019J805 0.01487 0.117 0.08*55 
19.29 0 . 0 1 8 2 8 8 0  0.01530 0 . 1 2 0  0.09078 

l.OG3.38 
1.00325 
1.0 0313 

19.35 
19.40 
19-45  
L9.50 
19.54 
19.62 
19.68 
19.74 
19.78 
19.81 

19.84 
19.86 
19.88 
19.90 
19.91 
19.93 
19 .94  
19 .95  
19.95 
19.97 

19.98 
19 .99  
2 0 . 0 0  
20.01 
2 0 . 0 1  
20.01  
20.02 
20.02 
20.02 
20.02 

20.02 
20.02 

20.02 
20.02 
20.02 
20.02 
20.02 
20.02 
20.02 

20.02 

0.0115659 
0 .Oi69042 
0.0162952 
0.8 157 322 
0 .o 1520 99 
0.0140544 
0.0130721 
0.0122251 

0.0 108354 

0.0 102 570 
0 .O 097393 
0 .0092731 
0.0088506 
0.0 O84b60 
0. 0 081 142 
0.0 077 911 
0 . 0  074933 
0.0 072179 
0.0067245 

0.0062 951 
0.0 055 8 24 
0 - 0  050 173 
0.0045568 
0.00bl 742 
0 . 0 0 3 8  512 
0.0035747 
0.0033354 
0.0031262 
0.0029417 

0 .0  02 7 779 
0.0026314 
0.0024996 
0.0 023804 
0.0022720 
0.0 021 732 
0 . 0 0 2 0  825 
0 .o 019992 
0.0033222 
O.OU18510 

a . o i i ~ m  

0.01575 
0.01619 
0.01b63 
0.01707 
0.01752 
0.01862 
0.01973 
0.02083 

0.02305 

0.02417 
0.02528 
0.02648 
0.02771 
0.02895 
0 . 0 3 0  19 
0.03142 
0.03265 
0.03389 
0.03681 

0.03999 
0.05178 
0.06130 
0.06916 
0.07553 
0.08057 
0.08446 
0.08741 
9.08962 
0.09131 

0.09263 
0.09371 

0.0 9558 
0.09648 
0.09742 
0 .09840 
0.09945 
0.10056 
0.10172 

0.10297 
O.lOC25 
0.10558 
0.10905 
0.11270 
0 . 1 2 0 2 9  
0.12796 
0.13568 
0.17464 
0.27727 

0.02194 

a.09467 

0.123 
0.127 
0.130 
0.134 

0.145 
0.153 
0.161 
0.168 
0.176 

0.183 
0.190 
0.197 
0.204 
0.210 
0.217 
0 e223 
0.230 
0.236 

0.137 

a.248 

0.260 
0.307 
0 e342 
0.368 
0.388 
0.404 
Il.418 
0.431 
0.442 
0.453 

0 -4b4 
0 .  474 
0 .483  
0.493 
0.502 
0.511 
0.520 
0.529 
0.538 
0.547 

0.09721 
O.10382 

1.00302 
1.00292 
1 . 0 0 2 8 3  
1.OG274 
1.002 65 

0.11061 
0.11758 
0.12473 
0.14334 
0.16299 
0 .18364  
0.20521 
0.22756 

0.25060 
0.27415 
0.29904 
0.3246b 
0.35047 
0.31635 
0 -40 217 
0.42774 
0.45328 
0.50 986 

0 .56983  
0.77212 
0.95 192 
1 .28625  1.12122 

1.45052 
1.61630 
1.78474 
1 .95653  
2.13217 

2.31183 
2 .49569  

2.87b38 
3.07321 
3.27434 
3.47994 
3.690 0 1  
3.90451 
4.12327 

4.34659 
4.57444 
4.80674 
5.40714 
6.03618 
7.37880 
8.83428 

IO. 40 046 
19. 80 434 
40.67267 

2 . M  3 8s 

3.60G 
3.581 
3.555 

0.7030 
0.6989 
0.6357 

1 . 0 0 2  04 
1.00193 

3 .522  
5.481 
3.433 
1 .377  
1.313 
3.244 
3.17C 
3.092 
3 . 0 1 2  
2.850 

2 .692  
1.411 
1.194 
2 .037  
1 .933  
1 . 8 6 8  
1.835 
1 .824 
1.829 
I. 845 

1 .868  
1.895 
1.924 
1.952 
1.980 
2 .005  
2 .027  
2.047 
2.065 
2 . 0 8 0  

Z.092 
2.103 
2 . 1 1 1  
2.127 
Z.13b 
2.142 
2.143 
2.141 
2 . 1 0 0  
2 .014  

0.6334 
0.6922 
0.6d98 
0.6879 
0.6873 
0 .6881  
0.6900 
0.6933 
0 ,6973  
0.6993 

0.6999 
0.6863 
0.689s 
0.6919 
0.6935 
0.69C3 
0.6946 
0.6944 
0.6940 
0.6933 

0.6926 
0.6918 
0.6311 
0.6903 
0.6896 
0 .6890 
0.6884 
0.6879 
0.6875 
0.6870 

0.6867 
0.6864 
0.6862 
0.6856 
0.6852 
0.6867 
0.6843 
0.6841 
0.6836 
0.5319 

0.5289 

1.OOl66 
1.00159 
1 .on152 

_. 
115 0.03233 
1 2 0  0.03144 
125 0.03017 
130 0.02199 
135  0.02790 

293. iz 
310 -29 
327 -68  
345.92 

l.OC146 
1.0 1140 
1.001 35 
1 ~ 0 0 1 3 0  
1 . 0 0 1 2 1  

1 .00113 
1 . 0 0 1 0 1  
1.00091 
l . O O O 8 2  
1 .00076 1.00070 

1.00065 
1.0 0060 
i . 4 0 0 5 7  
1.30053 

1.00050 
1.00048 
1.00045 
1.00043 
l . J O O 4 1  
1 . 0 0 0 3 9  
1 .00038 
1.00036 
1.00035 
1 .00034 

365.06 
385.12 
427 .94  

474.20 
575.33 
683.34 
792 88 
899.10 
998.86 

1090.23 
1173.46 
1249.08 
1318.58 

1383.30 
1444 -48  
1503.79 
1561 -86 
1619.56 
1677.65 
1736.16 
1795.59 
1855.96 
1917.12 

140 0.02690 
150 0.02509 

160 0.02 351 
180 0 . 0 2 0 8 8 ~  
2 0 0  0.01878 
2 2 0  0.01707 
240 0.0 156s  
260 0 . 0 1  4*4 
2 80 0.013I . l  
3 0 0  0.01251 
320 O . O l l t 3  
3 4 0  0.01104 

360 0.01043 
380 0.00986 

420 0.00894 
440 0.00813 
460  0.0 0816 
480 0.00782 
500 0.00751 
520 0.00722 
540 0 .006% 

560 0.00670 
580 0.00647 
600 0 -00626 
650 O.OOS7I 
700 0.00536 
800 0.00 469 
900 O.OOIl7 

1000 O.il0376 
1500 0 .00250 
ZOO0 0.00188 

2500 0 . 0 0 1 5 3  
3 0 0 0  0.00125 
3500 0.00107 
4 0 0 0  0 . 0 0 0 9 4  
5000 0.00073 

400 0 . 0 0 9 ~ 8  

1979 s 73 
E043.00  
2107.19 
2270.71 
2437.82 
2779.92 

20.02 
20.02 
20.02 

0.0017849 
0.0017233 
0.0016659 
0.0015377 

0.556 
0 .565  
0.573 
0.595 

1.J0032 
1 . 0  00 31 
1.00030 

20.01  
2 0 . 0 1  0.0014279 
2 0 . 0 1  0.0012494 
20.01 0 ~ 0 0 1 1 1 0 6  
2 0 . 0 1  0.00099% 
20.01  0.0006664 
20.01 0.0004999 

I .JOO28 
1.08026 
1 . 0 0 0 2 3  
1 .00020 
1 . 0 0 0  I8  
1.00012 
1.00009 

1.00007 
1.00006 
1*00005  
1.50005 
1 . 0 0 0 0 4  

0 .616  
0.659 
0.701 
0.742 
0.942 
1.129 

3125.86 
3475. 45 
5284 -42 
7261.42 

9432.59 1.911 2 0 . 0 0  0.0003999 0.33511 1 .305  59.12232 
11789.87 1.8lIl 2 0 . 0 0  0.0003333 O.3%24 1 .473  80.53466 
14722.61 1.660 19.99 0 . 0 0 0 2 8 5 8  0.48208 1 .633  106.79223 
19764.61 L.363 19.95 0 . 0 a o z ~ 0 6  0 .67089  1.789 14lr.58911 
51499.77 5.617 19.37 0.0002065 2.12689 2.115 272.85339 
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0.5257 
0.5132 
0.4756 
0.3806 



TMERMODYNAMIC PROPERTIE3 OF P ARAIYDROCEN 

25 P S I A  XSOBAR 

1EMPERATURE VOLWE 

OE6. R CU F T l L B  C 

ISOTHERM 
O E R I Y A T I  YE 
;U F T - P S I L I L  

ENTROPY 

BTUILY-R 

1.18677 
1.19036 
1.25274 
1.37630 
1.49966 
1.6231 6 
1.74704 
1.87208 
1.99920 
2.12740 
6.79632 
6.79719 

6.94743 
7.01l1.18 

CY CP 

BTU I L B  -R 

1.129 1.560 
1.130 1.562 
1.152 1.621 
1.197 1.728 
1.244 1.844 
1.288 1.976 
1.328 2.117 
1.364 2.265 
1.394 2.437 
1.420 2.635 
1.564 3.144 
1.583 3.163 

1.553 3.004 
1.535 2.910 
1.524 2.843 
1.516 2.793 
1.511 2.753 
1.507 2.721 
1 .504 2.695 
1.502 2.672 
1.500 2.653 
1.498 2.637 

VELOCITV 
OF SOUND 

F T l S E C  . 24.945 
25 

0.20774 
0.207Ol 
0.2090 6 
0.21170 
0 - 2 1459 
0.21775 
0.22119 
0.22499 
0.2292 5 
0.23400 
7.36165 
7.36419 

2725.46 
2724.65 
2594.94 
2394.34 
2221.17 
2042.27 
1869.96 
1709.14 
1530 -96 
1350.56 

155.26 
155.44 

171 -42 
186.46 
200 . 8 3  
214.69 
228.16 
2S1.31 
254.19 
266.85 
279.33 
291.64 

75.809 -132.903 
75.766 -132.814 
76.075 -131.229 
73.939 -127.907 
72.187 -124.344 
70.705 -120.531 
69.186 -116.459 
67.561 -112.101 
65.111 -107.417 
61.617 -102.441 
0.7772 51.098 
0.7768 51.141 

-131.942 
-131.852 
-130.262 
-126.92 7 
-123.351 
-119.523 
-115.435 
-111.059 
-106.356 
-101.358 

85.177 
85.232 

1,170 
4118 
4113 
4 0 0 1  
3906 
3810 
3716 
3626 
3521 
3407 
1195 
1196 

1239 
1280 
1318 
1353 
1388 
1421 
1452 

-. 
26 
28 
30 
32 
34 
36 
38 
39.975 
39.975 
40 

. . 
42 7.89501 
44 8.40898 
46 8.90823 
48 9.39854 
50 9.88105 
52 10.3572 4 
5 4  10.8281 9 
56 11.2 947 2 
58 11.75759 
60 12.2 170 1 

0.7163 54.820 91.369 
0.6673 50.354 97.278 
0.6261 61.789 103.028 
0.5907 65.155 108.662 
0.5598 68.463 1 1 4 . 2 0 1  
0.5324 71.732 119.679 
0.5079 74.967 325.094 
0.4859 78.173 130.460 
0.4158 81.356 135.786 
0.4475 84.520 1 5 1 ~ 0 7 6  

...... 
7.21269 
7.33258 
7.44575 
7.55308 
1.65526 
7.75285 
7.84628 
7.93596 

i u J  
1513 
1542 

1570 
1598 
1625 
1652 
1678 

62 12. 67371 
6 4  13.12734 
66 13.50001 
68 14.03016 

303.81 
315.07 
327.81 
339.66 

0.4107 87.665 146.335 
0.4152 90.791, 151.567 
0.b009 93.910 156.776 
0.3876 97.015 161.965 
0.3752 100.110 167.136 

0 .  OZLld 
8.10524 
8.18539 
8.262 83 
8.33778 
8.51528 

1.697 2.622 
1.495 2.610 
1.494 2.599 
1.493 2.590 
1.493 2.581 351.42 

380 -52 
409.25 
437.69 
465.90 
493.91 

5 2 1  -76 
549.4? 

1 1 0  23.25221 577.08 
115 24.33478 604.58 
1 2 0  25.41568 632.01 
125 21.49513 659.36 
130 27.57331 686.65 
135 28.65037 713.88 
140 29.72646 741.0? 
1 5 0  31.87613 795.31 

1 60 34.02302 849.42 
I 8 0  30.31204 957.46 
z o o  42.59197 1014.99 
2 2 0  46.86767 1172.31 
2 40 51.14028 1279.48 
260 55.41054 1386.53 
2 80 59.67895 1493.48 
3 0 0  65.94588 1600.37 
320 68.21161 1707.19 
340 72.17636 1813.96 

360 76.74029 1920.70 
3 8 0  81.00353 2027.40 
4 0 0  85.26621 2134.07 
420 89.52840 2240.71 
440 93.79018 2341.34 
CbO 98.05160 2453.95 
4 8 0  102.31272 2560.54 
5 0 0  106.57358 2667.12 
520 110.831120 2773.69 
540 115.09463 2880.25 

560 119.35418 2986.80 
3093.34 
3 i99  .81 
3566.19 

700 149.17313 3732.47 
100 170.16953 1264.98 

4797.43 
5329. 84 
7991.66 

1065S.33 

13314.94 
15976.54 
18638 -12 
21299.70 
26622 - 8 4  

70 14.47&0 
75 15.59334 
80 16.70062 
8 5  17.8020 1 
90 18.89863 
95 19.99137 

1 9 0  21.08088 
1 0 5  22.16769 

0.3476 107.813 180.000 1.493 2.565 
1.494 2.554 
1.498 2.518 
1 .504 . 2.546 
1.514 2.644 

1.527 2.556 
1.543 2.568 
1.564 2.565 
1.589 2.607 
1.619 2.633 
1.653 2.665 
1.591 2.700 
1.733 2.740 
1.778 2.784 
1.871 2.882 

1141 
1800 
1857 
1911 
1963 

2&12 
2058 
2102 
2143 
2182 
2219 
2254 
2287 
2319 
2377 

0.3240 
0.3035 
0.2853 
0.2697 

0.2555 
0.2428 
0.2313 
G.2209 
0.2114 
0.2026 
0.1946 
0.1872 
0.1804 
0.1601 

115.483 
123.138 
130.795 
138.672 

146.189 
153.966 
161 a827 
169.793 
177.888 
186- 135 
194.555 
203.170 
211.999 
230.368 

2 49.773 
291.974 
338.640 
389.364 
443.364 
499.685 
557.483 
615.899 
671.389 
732.519 

790.017 1145.273 
846.735 1221.725 
902.607 1297.332 
957.644 1372.100 

1011.198 
1065.427 
1118.318 
1170.617 
1222.497 
1273 ~ 9 3 0  

1324.947 
1375 -752 
1426.361 
1552.031 
1677.04b 
1925 947 
2174.685 
2423.270 
3676.761 
4969. 869 

6327.257 
7758.729 

192.796 
205.549 
218.282 
231.018 

243.7?9 
256.588 
269.469 
282.447 
295.546 
308.189 
322.201 
335.802 
349.613 
377.933 

407.277 
469.333 
535.812 
606.329 
600.109 
756. 199 
833.757 
911.926 
990.163 

1068. 0 3 5  

8.60046 
8.83509 
1.98065 
9.11836 

9.24927 
9.37425 
9.49410 
9. 60947 
9.72096 
9.82908 
9.93428 

10.03693 
10.13738 
1 Q. 3 32 73 

10.52207 
10.88671 
11.23669 
11.572 62 
11.09532 
12.19799 
12.48525 
12.75504 
13.00754 
13.24329 

0.1574 
0.1397 
0.1256 

1.988 2.988 
2.217 3.214 
2.436 3.430 

2432 
2536 
2636 

0.1141 
0.1045 
9.0964 
0.0895 
U.0835 
0.0782 
0.0736 

0.0195 
0.0659 
0.5126 
O.059b 
0.5569 
0.0544 
0.0521 
0 .0500 
0.0481 
0.0463 

0.0447 
0.0431 
0.0417 
0.0385 
0.0357 
0.0313 
0.0278 
0.0250 
0.0167 
0.0125 

0 .0100  
0 . 0 0 8 3  
0.0071 
0.0063 
0 .0050 

2.622 3.615 
2.763 3.754 
2.857 3.848 
2.908 3.090 
2.925 3.915 
2.917 3.901 
2.891 3.380 

2.155 3.843 

2736 
2838 
2941 
3045 
3150 
3254 
335n 

3461 
3562 
3662 
3759 
3855 
3948 
4039 
*128 
4214 
4299 

4301  
-. . _ _  4462 
2.524 3.510 4541 
2.501 3.492 4731 
2.495 3.481 4912 
2.487 3.473 5253 
2.486 3.472 5571  

13.46412 
13.670 80 
13.86180 
14.04717 

2.814 3.801 
2.772 3.759 
2.731 3.718 
2.693 3.680 1 W6.083 

1519.339 
1591.956 
1664.011 
1735.584 
1806.741 

1877.479 

14.21932 
14.38214 
14.53645 
14.68370 
14.82418 
14.95816 

15.08660 

2.659 3.646 
2.629 3.616 
2.103 3.590 
2.581 3.568 
2.562 3.549 

2.547 3.534 
2.534 3.521 

. .. --.... .~ 
580 123.61497 
bOD 127.87493 
650 138.52432 

i9rs.005 
2018.337 
2193.304 
2367.617 

15.21020 
15.32948 
15.60986 
15.86847 

2715.1 0 5 
3062.421 

16.33279 
16.14157 900 191.76481 

1 0 0 0  Z13.05938 
1 5 0 0  319.52715 
2000 425.99174 

340 9.5 9 0  
5155.955 
b 94 1.9 22 

11.10113 
18. 52242 
19.54781 

2.488 3.471 
2.536 3.522 
2.644 3.630 

5872 
7170 
8231 

2 5 0 0  532.45618 
3 0 0 0  638.34471 
3500 745.69607 
4 0 0 0  853.92568 
SOD0 1095,60366 

8792.168 
10716.611 
1 2  74 3.32 6 
14986.846 
Z1829.3bO 

20.37294 
21.06467 
21.69187 
22.48290 
24.82422 

2.786 3.772 
2.940 3.921 
3.191 4.188 
3.820 4.867 
8.332 9.968 

9138 
9943 

10646 
11212 
12138 

9291.258 
l l O 3 3 . 7 b 9  
16 757. 437 
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lUERNOOINAI(IC PROPERTIES OF ?LRAUlOROGEN 

25 PSIA ISOBAR 

IENPER4TURE OENSIT? 

OEG. R L w c u  c i  

VIOHIOVI YIJP/OU)V 

BTUfl.8 PSII-:U F T l B l  

- Y  I O P I O V ~  

iU P S I A  

I O V I D l J  / V  THERHAL Y I S C O S I T V  TdERUAL 

1 I D E G .  R BTUIFT-HR-R L B I F T -  EC SP FTIUR 
p CONOUCTIVIT? D I F F U S I V I T I  

x 10J 

0.0058544 0.04239 1.719 0.00564 
0.0050550 0.04257 1.711 0.00566 
0 -0061 289 0.04560 1.588 0 .00588 
0.0063373 0.05018 1.387 0.00615 
0.0069741 0.05313 1.229 0.00618 
0.0079388 0.05506 1.102 0.00607 
0.0081838 0.05617 0.998 0.50587 
0.0088936 0.05704 0.911 0.00567 
0.0098395 0 .05801 0.635 0 . 0 0 5 4 6  
0.0110222 0.05043 0.769 0 .00519 
0.0368492 0.01116 0.084 0.02612 
0.0368026 0-01116 0.084 0.02615 

0.0329896 0 .01151 0.080 0.03026 
0.0300882 0.01191 0.092 0.03441 
0.0277723 0.01233 0.095 0.03864 
0.0258609 0.01277 0.099 0.04298 
0.0242449 0.01322 0.103 0.047C4 
0.0228534 0.01367 0.106 0.05203 
0.0216380 0.01413 0.110 0.05677 
0.0205642 0.01456 0.113 0.06154 
0.5196066 0.01499 0.117 0.06644 
0.0181451 0.01543 0.120 0.07148 

OIELEClRIC 
CONSTANT 

PRANDTL 
NUNEER 

24.945 4.81382 
2 5  4.81200 
26 4.78331 
28 4.72377 
30 4.66001 
32 4.59239 
34 6 - 5 2  0 97 
36 4.44465 
38 4.3621J 
59.915 4.27355 
39.975 0.13584 
40 0 . i s 7 9  

42 0.12666 
44 0.11893 
46 0.11226 
48 0.10640 
SO 0.10120 
52 0.09655 
5 4  0.09235 
56 0,08854 
58 0.08505 
60 0 08185 

62  0.07890 
64 0.07617 
6 6  0.07364 
6 8  0.07128 
70 0.06907 
75 0.06413 
80 0.05988 
85 0.05617 
90 0.05291 
95 0.05002 

1 0 0  0.0474* 
1 0 5  0.04511 
110 0.04301 
1 1 5  0.04109 
120 0.0 3935 
125 0.03774 
130 0.03627 
135 0,03490 
1 4 0  0.03364 
150 0.03137 

160 0.02939 
180 0 a 02610 
2 0 0  0.02348 
220 0.02134 
240 0 -01955 
260 0.0 1 a05 
2bO 0.01676 
300 0.01 56C 
320 0.01466 
340 0.01380 

3 60 0.01303 
3 8 0  0.01235 
COO 0.01173 
420 0.01117 
440 0.01066 
460 0.01020 
48# 0.00977 
500 0.00938 
520 0.00902 
540 8 - 0 0  869 

560 0.008pl 
500 0.00889 
600 0.00782 
650 0.00722 
700 0.00670 
800 0.00587 
900 0.00521 

1 0 0 0  0.004.69 
1 5 0 0  0.00313 
2 0 0 0  0 .00  235 

2500 ’ 0.00188 
3 0 0 0  0 .OOlS7 
3 5 0 0  0.00 134 
4 0 0 0  0.00117 
5 0 0 0  0.00091 

266.53 lC.134 
266.85 16.117 
264.41 13.809 
264.31 13.073 
264.39 12. 455 
262.09 11.953 
258.67 11.520 
254.69 l l . l C 4  
247.70 1 0 . 8 0 4  
239.02 10.283 

85.33 3.613 
85.39 3.613 

91-06 3.642 
96.72 3.655 

102.37 3 .661  
107.98 3.66Z 
113.55 3.660 
119.06 3.658 
125.53 3.656 
129.95 3.653 
135.33 3.651 
140.66 3.649 

145.96 3.647 
151.24 3.646 
156.50 3.644 
161.75 3.642 
166.98 3.639 
180.06 3.632 
193 e17 3.621 
20baJ9 3.607 
219.80 3.587 
233.52 3.561 

247.62 3.528 
262 -21 3.487 
277.38 3.438 
293.23 3.302 
309.83 3.318 
327.24 3.249 
345.50 3.174 
364.66 3.096 
384.74 3.016 
427.59 2.853 

13119.87 
13111.00  
12412.38 
11310.31 
10350.70 

9378.90 
8454.04 
7 596.54 
6678.23 
5771  -70 

21.09 
21.11 

21.71 
22.18 
22.54 
22.84 
23.09 
23.30 
23.47 
23.63 
23.76 
23.87 

23.97 
24.06 
24.14 
24.21 
24.27 
24.50 
24.51 
25.59 
24.65 
2C.71 

24.75 
24.79 
24.82 
24.84 
24.87 
24-09 
24.90 
24.92 
24.93 
24.95 

24 -97  
24.99 
25.00 
25.01 
25.02 
25.oz 
25.03 
25.03 
25.03 
25.03 

1.25562 
1.25551 
1.2 53 83 
1.250 34 
1.24661 
1.24267 
1.23851 
1.23409 
1.22933 
1 -22424  
1.00657 
1.00657 

1.00613 
1.00575 
1.00543 
1.00514 
1.00189 

1.00446 
1.00428 
1.00411 
1.00396 

1.00381 
1.00368 
1.0 03 56 
1.00344 
1.00334 
1.0 0310 
1.00289 
1.00271 
1.00256 
1.00242 

1.0 0229 
1.00218 
1.00208 
1.00148 

i .00467 

2.2783 
2.2612 
2.0324 
1.7197 
1.5357 
1.4242 
1.3545 
1.3021 
1.2628 
1.2478 
0.8536 
0.8533 

0.8262 
0.806) 
0.7919 
0.7802 
0.7706 
0.7623 
0.7550 
0.7499 
0.7454 
0.7413 

0.0179661 0.01586 
0.01725 67 0.0163a 
0.0166074 0.01674 
0.0860101 0.017111 
0.0154585 0.01762 
0.0142454 0.01872 
0.0132213 0.01982 
0.0123447 0.02092 

0.124 0.07667 
0.127 0.08200 
0.131 0.08747 
0.134 0.09308 
0.137 0.09883 
0.145 0.11379 
0.153 0.12958 
0.161 0.14616 

0.7373 
0.7337 
0.7302 
0.7270 
0.7239 
0.7170 
0.7110 
0.7057 
0. 7012 
0.6977 

0.6951 
0.6936 
0.6911 
0.6b90 
0.6883 
0.6089 
0.6908 
0.6941 
0.6980 
0.6998 

0.7003 
0.6867 
0.6898 
0.6922 
a.6937 
0.6945 
0.6947 
0.6946 
0.6941 
0.6935 

0.6927 
0.6919 
0.6911 
0.6904 
0.6897 

0.6884 
0.6879 
0.k875 
0.6071 

0.6867 
0.6864 
0.6862 
0.6856 
0.6053 
0.6847 
0.6844 
0.6861 
0.6836 
0.5320 

0.5290 

0.5146 
0.4798 
0.3843 

0.6890 

n.5260 

0.0115830 0.02202 0.168 0.16348 
0.0109146 0.02313 0.176 0.18141 

0.0103225 0.02424 0 . 1 U  0.19990 
0.00379CI 0.02535 0.190 0.21879 
0.5093192 0.02654 0.197 0.23875 
0 .O 080b98 
0.00849% 
0 -0011 430 
0.0078 160 
0.0075149 
0.0072366 
0.0 067 3 89 

0.00630 64 
0.0055891 
0 dl050216 
0.0045597 
0 .OOCL 76% 
0.0 038524 
0.0035755 
0.0033359 
0.0 031 2 65 
0.0029419 

0.0027779 
0.0025313 
0.00249% 
8.9023802 
0.0022719 
0 .E021 730 
0.0020 823 
0.0019990 
0.0019220 
0.0018508 

P.OOl7bl7 

OaP2778 
0 .02901 
0.03025 
0.03148 
0.0 32 70 
0.03394 
0.03686 

0.04003 
0.05179 
0.06130 
0.06914 
0.07552 
0.08057 
0+08446 
0.08741 
0.08962 
0.09131 

0.09263 
0.09371 
0.09468 
0.09558 
0.096C9 
0.09743 
0.09041 
0.09946 
0.10057 
0.10173 

. ..._ - .. 0.10298 
0.0017231 0.10426 
O.OOiL656 0.10559 
0.0015375 0.10106 
0.0014277 0.11271 
0.0012492 0.12030 

0.0009995 0.13570 
0.0006664 0 -17467 
0 .0004998 0.27727 

0.0003999 0.33509 
~ . P P U J S S ~  0.39584 

0.47860 
0.65344 
1.97229 

o. o a i i m  o .12798 

0.205 0.25930 
0.211 0.27999 
0.217 0.30074 
0.224 0.32144 
0.230 0.34190 
0.236 0.36238 
0.249 0.*0772 

i .OOl90 
1.00182 
1.00175 
1.00169 
1.30162 1.00151 

1.00142 
1.00126 
1.00113 
1 ~ 0 0 1 0 3  

473.87 2. b95 
575.31 2.413 
683.13 2.196 

0.261 0.45577 
0.307 0.61726 
0.342 0.76115 

792.73 2.039 
099.01 1.934 
792.73 2.039 
099.01 1.934 
P9b.83 1.869 

1090 -26 i .836 
1173.54 1.825 
1249.20 1.839 
1318 a 74 1.846 

0.368 0.89667 
0.388 I.02877 I .a0095 

1.0 00 87 
1.0#081 
1.000 75 
1.00071 

P9b.83 1.869 
1090 -26 i .836 
1173.54 1.825 

0.504 1.16026 
0.418 1.29297 
0.431 1.42779 
0.142 1.56530 1249.20 1.839 

1318 a 74 1.846 0.453 1.70589 

0.464 1.04968 
0.47C 1.99683 
0.484 2.14742 
0.491 2.30151 
0.502 2.45904 
0 .511 2.62000 
0.520 2.78453 
0.529 2.95265 
0.538 3.12430 
0.547 3.29937 

0.556 3.47a07 
0.565 3.66041 
0.573 3.04630 
0.595 4.32675 
0.616 4.83011 
0.659 5.90447 
0.791 7.06912 
0.742 8.32235 
0.942 15.84708 
1.129 32.54022 

1.305 47.29942 
1.473 64.40685 

1.0 OD67 

1.00063 
1.00060 
1.00017 
1.0 0054 
1.00051 
1.00049 
1.00047 
1.00045 
1.0 0046 
1.00042 

i.nooco 
1.0 00 39 
1. 000 38 
1.00035 
1.00032 
1.00028 
1.000 25 
1.00023 
1.0 00 15 
f.OOOl1 

1.000 09 
i . ooaoa 

1383.43 1.869 
1444.70 1.896 
150C.03 1.924 
1562.12 1.953 
1619.84 1.980 
1677.94 2.005 
1736.47 2.028 
1795.91 2.048 
1856.28 2.065 
1917.46 2.080 

1900.07 2 . 0 9 1  
2543.35 2.103 
2107.55 2.112 
2271.09 2.127 
2418.21 2.136 
2780.32 2.142 
3126.27 2.143 
3475.88 2.141 
5284.87 2 .100 
7261.89 2.014 

9432.74 1.911 

25.03 
25.03 
25-03 
25.03 
25.93 
25.03 
25.03 
25.03 
25.03 
25.03 

25.02 
25.02 
25.02 
25.02 
25.02 
25.02 
25.02 
25 .oz  
25.01 
25.01 

25.01 
25.00 
24.99 
24.94 
24.30 

11782 a85 1.811 
14656.21 1.669 
19425.62 1.397 
40425.60 0.657 

. . . . . . . . 
0.0002858 
0.0002506 
0 .DO02058 

1.633 85.20732 
1.769 114 .637 l l  
2.112 216.77108 

1.00006 
1.000 06 
1.00004 

45 



THERMODVNAMIC PROPERTIES OF ~ARAMYOROGEN 

3 0  P S I A  ISOBAR 

TEMPERATURE V O L U R  

DEG. R CU F T I L B  

24.966 0.20768 
25 0.20774 
26 0.20898 
28 0.21160 
30 0.21449 
32 0.21763 
3 4  0.22106 

.- 
42 
44 
46 
48 
50 
52 
54 
56 
58  
60 

b2 
64 
66 
68 
70 
75 
80 
85 
90 
95 

1 0 0  
105 
1 1 0  
115 
1 2 0  
125 
130 
135 
1 4 0  
150 

160 
1 8 0  
2 0 0  
220 
240 
2 60 
2 8 0  

320 
3 4 0  

360 
3 8 0  
4 0 0  
420 
4 4 0  
460 
4 8 0  
500 
520 
540 

560 
580 
bOU 
650 
7 0 0  
8 0 0  
9 0 0  

1 0 0 0  
1500 
2 0 0 0  

2 5 0 0  
3 0 0 0  
3500 
4 0 0 0  
5000 

300 

41.299 0.23734 
41.299 6.21091 

6.37309 
6.82350 
7.25829 
7.68157 
8.09600 
8.50337 
8.90498 
9.30181 
9.694bO 

IO. 08395 

1 0 . 4 7 0 3 1  
10.85408 
11 2 356 0 
11.61512 
11.99288 
12.93071 
13.86090 
14.78508 
15.70443 
16.61983 

17.53197 
18.44138 
19.34849 
20.25363 
21.1571 0 
22.0591 0 
22.95963 
23.85945 
24.75808 
26.55284 

2 8.3 4482 
31.9262 
35.49459 
39.06052 
42.62338 
46.18387 
49.74253 
53.29970 
56.8556 7 
60. 41066 

63.96483 
67.51832 
71.07124 
74.  62367 
78.17570 
81.72737 
85.27873 
88.82986 
92.38071 
95 -93138 

99.48188 
1 0 3 . 0  322 2 
106.58243 
11 5.45 744 
124.33187 
142.01951 
159.82604 
177.57195 
216.29585 
355.01668 

443.73715 
532.47585 
621.41445 
711.47764 
910.79118 

ISOTMEIIM IS lCHORE I N T E R N I L  
DERIYATIUE D E U V A T I V L  ENERGY 

CL F I - P S I A I L B  S S I A I R  LTJlLa 

2130.56 
2734 -67 
2604.55 
2402 -46 
2229.25 
2056.14 
1877.55 
1711.63 
1539.59 
1356.20 

1235.47 
153.1k - . ~  ~. 
1 5 9 . 2 0  
175.62 
191.07 
205.81 
220.00  
233.77 
247.20 
260.34 
273.23 
285.92 

298.43 
310.79 
323.02 
335.13 
347.13 
376.75 
405.92 
414.74 
463.27 
491 -56  

519.66 
527.60 
575.40 
b03.09 
630.67 
658.17 
685.59 
712.95 
740 0 2 4  
794.69 

848.97 
957.33 

IO 65.07 
11 72.56 
12 79.87 
1387.04 
1494.09 
lbO1.06 
1707.95 
1814.79 

1921.58 
2028.32 
2135.03 
2241 -72 
2348.38 
2455.01 
2561.63 
2660.23 
2774.82 
2881 .4J 

2987.97 
3094.55 
3201.07 
3467.42 
J733.73 
4266.27 
4798.75 
5331.18 
7993.06 

10654.74 

13316.37 
15977.97 
18639.55 
21301 - 1 3  
26624.28 

76.820 
75.791 
75.104 
75.006 
1E.260 
70. 7 8 4  
63.269 
61.642 
6 5 . 8 0 6  
b3.696 

62.033 
0.9300 
0.9919 
0.8331 
11.7770 
0.7298 
LI.6891 
0.5536 
0.6220 
0.5938 
0.5683 
0.5451 

0.5240 
0.50bb 
0.48b8 
0 .4102 
0.4549 
0.4208 
0.J917 
0.3666 
0.3446 
0.3252 

0.3079 
0.2925 
0.2185 
0.2659 
0.2544 
0.2438 
0.2341 
0.2252 
0.2169 
0.2021 

0.1892 
0.1678 
0.1508 
0.1370 
0.1255 
0.1157 
0.1074 
c.1002 
O.OY39 
0.9884 

0.0835 
c .0790 
0.0751 
0.0715 
0.3582 
0.0651 
0.D 625 
0.0b00 
0.0577 
L.0556 

0.0536 
0.9517 
0.0500 
0 . 0 4 6 2  
0.0429 
0.0375 
0.J 333 
0 .0309  
0 .0200  
0.0150 

0 .0120  
0 .0100  
t .0086 
0.0075 
C.0ObY 

-1 32.898 
-132.842 
-131.259 
-1 27.941 - 124.385 - 120.581 
-116.515 
-112.  l b b  
-101.496 
-102.469 

-98.985 
51.679 
53.031 
56.773 
60.361 
b3.846 
67.256 
70. bo8 
73.915 
77.184 
80.423 
83.635 

8b. 824 
89.993 
93. 145 
96.282 
99.407 

101.176 
314.900 
122.600 
130.296 
136.007 

145.755 
' 153.559 
161.443 
169,430 
177.544 
185.808 
194.244 
202.873 
211.715 
2 3 0 .  106 

249.531 
291.772 
338.463 
389.205 
443.221 
499.55b 
557.365 
615.191 
b74.290 
732.427 

789.933 
846.656 
902.534 
957.576 
011.835 
0 65.368 

11 18.263 
1170.596 
1222.448 
1273.885 

1324,904 
1375.711 
1426.324 
1 5 5 1  -997 
1677.016 
1925.923 
2174.665 
2423.253 
3676.755 
4969.864 

6327.241 
7 758.393 
9287.826 

11013.905 
16523.125 

ENli lALPV 

B T U I L B  

-131.745 
-131.688 
-130.098 
-12  6.76 6 
-123.193 
-119.372 
-115.287 
-110.917 
- 1 0  6.2 2 3  
-101.170 

-97.667 
86.182 
88.440 
94.679 

1 0  0.682 
10 6.519 
112.231 
117.846 
123.384 
128.858 
134.278 
139.654 

144.989 

ENTROPY 

BTUILB-R 

1.18696 
1 .18924 
1.251 57  
1.37505 
1.49829 
1.62158 
1.74537 
1.87024 
I. 99711 
2.12667 

2.21286 
6.66720 
6.72142 
6. 86656 
7.00000 
7.12421 
7.21081 
7.35093 
7.45543 
7.55496 
7.b5007 
7.74119 

7.82lbb 
150.290 
155.561 
160.007 

7.91281 
7.99391 
8.07221 

166.030 
179.008 
191.900 
204.734 
217.537 
230.334 

243.1k8 
256.0 04 
26 6.92 7 
281.943 
295.076 
308.350 

335.416 
349.250 
37 7. 612 

406.992 
469.118 
535.642 
606.194 
6 8 0 . 0 0 1  
756.116 
833.694 
91 1.881 
990.134 
068.019 

145.269 
221.732 
297.348 
372.125 
446.116 
519.378 

1592.002 
1664.012 
1755.640 
1806.801 

1877.544 
1948.0 7 4 
2 0 1  8-41? 9 
2193.384 
2367.703 
2715.201 
3062.529 
340 9.698 
5156.076 
6942.018 

8792.283 
10716.396 
12739.900 
14966.2 96 
21582.741 

x i . r 9 0  

46 

8.147 92 
8.32700 
8.49341 
8 .  6490s 
8.79539 
8.93376 

9.06521 
9.190 66 
9.31089 
9.42660 
9.53838 
9.64675 
9.15217 
9.85502 
9.95563 

10.15127 

10.34084 
10.70587 
11.05609 
11.39219 
11.71301 
12.0 1777 
12-  3 0 5 1 1  
12.57496 
12.82751 
13. O b S 3 l  

13.28416 
13.49088 
13. 68490 
13.86729 
14.05946 
14.Z0229 
14.35662 
14.5 0388 
14. 64437 
14.77866 

14.90681 
15.03041 
15.1497U 
15.43009 
15.68871 
16. 15304 
16.56183 
16.92739 
18.34270 
19.36808 

20.14321 
20.88482 
21.51106 
22.29759 
24.59018 

CY CP 

BTU I LB -R 

1.129 
1 . 1 3 d  
1.152 
1.197 
1.244 
1.288 
1.328 
1.364 
1.394 
1.420 

1.434 
1.595 
1.581 
1.554 
1.537 
1.527 
1.520 
1.515 
1.511 
1.508 
1.505 
1.503 

1.500 
1.699 
1.497 
1.496 
1.492 
1.495 
1.496 
1.499 
1.506 
1.515 

1.528 
1.544 
1.565 
1.590 
1.619 
1.653 
1.691 
1.733 
1.779 
1.879 

1.988 
2.218 
2.436 
2.622 
2.763 
2.857 
2.908 
2.926 
2.917 
2.891 

2.855 
2.814 
2.772 
2.731 
2.693 
2.659 
2.629 
2.603 
2.581 
2.562 

2.547 
2.535 
2.524 
2.506 
2.495 
2.487 
2.486 
2.488 
2.536 
2.644 

2.786 
2.938 
3.178 
3.762 
7.903 

1.560 
1.561 
1. b l 9  
1.727 
1.842 
1.972 
2.114 
2.261 
2.433 
2. 632 

2.716 
3.261 
3.195 
3.053 
2.955 
2.d84 
2.830 
2.787 
2.752 
2.723 
2.698 
2.677 

2.651 
2. 643 
2.629 
2.617 
2.606 
2.586 
2.572 
2.563 
2.559 
2.560 

2.566 
2.577 
2.593 
2.614 
2.640 
2.671 
2.706 
2.145 
2.789 
2.885 

2.992 
3.217 
3.432 
3.616 
3.756 
3.849 
3.899 
3.916 
3.906 
3.880 

3.844 
3 .802 
3.760 
3.719 
3.680 
3.656 
3.616 
3.590 
3.568 
3.549 

3.534 
3.521 
3.511 
3.492 
3.411 
3.473 
3.472 
3.474 
3.522 
3.630 

3.772 
3.925 
4.174 
4 . 8 0 4  
9.478 

VELOCITY 
OF SOUND 

F T I S E C  

4 1 8 1  
4183 
4119 
4 0 0 6  
3911 
3819 
3721  
3633 
5528 
3412 

3328 
1204 
1221 
1zb4 
1304 
1342 
1378 
1412 
1444 
1476 
150 6 
1536 

1565 
1593 
1b21 
1648 
1674 
1738 
1798 
1855 
1910 
1962 

2 0 1 1  
2058 
2102 
2143 
2182 
2219 
2254 

2433 
2536 
2137 
2737 
2839 
2942 
3046 
3151  
3255 
3359 

3462 
3563 
3663 
3760 
3856 
3949 
4040 
4129 
4215 
4300 

4382 
4463 
4542 
4732 
4913 
5254 
5572 
5872 
7171  
8232 

9139 
9964 

10651 
11225 
12153 

THO-PHASE BOUNDARl 



THERl+OOYNAl+IC PROPERl IES OF P4RAHYOHOGEN 

3 0  P S I 4  ISOdAR 

1EMPERATURE DENSITY 

DEG. R L e i c u  F T  

Y l O H / D V $  V lJP /OUl ,  - Y i D P / D V ~  

e r u i L e  PSIA-:U Frieru PSIA 

I D V l O l ~ l V  THERMAL 
: O N D U C T I V I T Y  

I I O E G .  R dlU/FT-MR-R 

VISCOSITY THERMAL D I E L E C T R I C  
O I F F U S I V I T Y  CONSlANT 

PRANDTL 
NUH0ER 

2.2757 
2.2639 
2.0344 
1.7215 
1.5369 
1.4236 
1.3549 
1.3018 
1.2621 
1.2469 

1.2469 
0.8751 
0.8626 
0 . 8 3 6 4  
0.8141 
0.7986 
0.7861 
0.7758 
0.7670 
0.7603 
0.7545 
0.7493 

0.7445 
0.7401 
0.7361 
0.7323 
0.7287 
0.7209 
0.7142 
0.7084 
0.7035 
0.6996 

0.6968 
0. 6951 
0.6926 
0.6901 
0.6893 
0.6898 
0.b916 
0.6948 
0.6987 
0.7004 

0.7001 
0.b872 
0.6902 
0.6924 
0.b939 
0.694? 
0.6949 
0. 6947 
0.6942 
0.693b 

0.6928 
0.6920 
0.6912 
0.6905 
Dab897 
0.6891 
0.6885 
0. b880 
0.6875 
0.6871 

0.6868 
0.6865 
0.6862 
0.6857 
0.6853 
0.6847 
0.6844 
0.6641 
0.6836 
0.5321 

0.5290 
0.5262 
0.5157 
0.4031 
0.3876 

L W F T - S E C  
x 105 

SP F T i H R  

. 

24.966 4.81505 
25 4 .a1382 
26 4.78521 
28 4.72582 
30 4.66224 

4.59494 

36 4.44756 
38 4.36540 
40 4.27607 

32 34 4.5236.3 

267.06 
267.59 
Zb5.20 
264.87 
262.97 
263. I8 
259.25 
255.39 
248.44 
239.62 

232.95 
bb.46 
88.50 
94.33 

100.13 
105.88 
111.58 
117.23 
122 .81 
128.33 
133.61 
139.23 

144.60 
149.94 
155.27 
160.57 
165.86 
179.06 
192.27 

14.125 
14.131 
1 3 . 8 0 8  
13.080 
12.465 
11.962 
11.530 
11.153 
i o .  8 1 3  
10.489 

IJ.  265 
3.622 
3.635 
3.658 
3.668 
3.671 
3.671 
3.669 
3.666 
3.664 
3. b61 
3.858 

3.657 
3.655 
3.653 
3.651 
3.648 
3.640 
3.629 
3.614 
3.594 
3.568 

3.534 
3.493 
3.444 
3.387 
3.323 
3.253 
1.179 
3.100 
3 . U 2 0  
2.857 

2.698 
2.416 
2.197 
2.041 
1.935 
1.871 
1.837 
1.826 
1.831 
1.847 

1.870 
1.897 
1.925 
1.954 
1.981 
1.00b 
?. 029 
?.OSY 
2.066 
2 . 0 8 1  

2.093 
2.104 
?.I12 
2.121 
2.136 
1.142 
2.144 
?. I41 
2.100 
2.014 

1.911 
1.812 
1.676 
1.418 
0.691 

13147.80 
13164.24 
12463.32 
11 353.62 
10 393 -32 
9447.82 
8493.37 
7639.27 
6720.51 
5799.20 

5205.39 
24.66 
24.98 
25.7C 
26.32 

0.0058428 
0.0058 333 
0.0 0 6 1  062 
0 .OOb518Z 
O.OO69525 
0.9074922 
0.0081556 
0.0018545 
0.0097918 
0.0109835 

0.04247 
0.04258 
0 s 04562 
0.05021 
1.05317 
0.05510 
0.05623 
0.05710 
0.05608 
0.05851 

0 . 0 5 6 5 1  
0.01173 
0- 0 1183 
0.01217 
0.01256 

0.01339 
0.01383 
0.01427 
0.01470 
0.01512 
0.01555 

0.01598 
0.01642 
0.01685 
0.01?29 
0.01772 
0.01882 
0.01991 
0.02100 
0.02210 
0.02321 

0.02431 
0.025.2 
0.02661 
0.02785 
0.02907 
0.03031 
0 .03154 
0.03276 
0.03399 
0.05691 

0.04008 
0.05180 
0.06131 
0.06915 
0.075SE 
0.08057 
0.08445 
0.08741 
0.08962 
0.09132 

0.092bC 
0.09372 
0.094b8 
0.0'1559 
0.09649 
0.09743 

0.09947 0.10058 

0.10174 

0.10299 
0.10427 
0.10560 
0.10908 
0.11272 
0.12032 
0.12799 
0.13571 
0.17469 
0.27727 

0.33507 
0.39555 
0.47603 
0.64056 
1.85745 

o.aiz97 

a.09842 

1.721 
1.715 
1.592 

0.00565 

0.00589 
0.00615 
0,00619 
0.00608 
0.00588 
0.00568 
0.00547 
0.00520 

0.00567 
1.25569 
1 m 2 5562 
1.25394 1.250 46 

1.24674 
I .  2 42 8 1  
1.23867 
1.23426 
1.22952 
1.22439 

1.391 
1.232 
1.105 
1.001 
0.913 
0.837 
0.770 

0.730 
0.087 
0.089 
0.092 
0.096 
0.100 
0.103 
0.107 
0.110 
0.114 
0.117 
0.121 

0.124 
0.128 
0.131 
0.134 
0.138 
0.14b 
0.154 
0.161 
0.169 
0.176 

0.183 
0.190 
0.197 
0.204 
O.21i 
0.217 
0 .224 
9.230 
0.237 
0.249 

0.261 
0.307 
0.342 
E. 368 
0 . 3 8 8  
0.404 
0.418 
0.431 
0.442 
0.453 

0.464 
0.475 
0.484 
0.493 
0.502 
0.511 
0.520 
0.529 
0.538 
0.547 

0.556 
0.565 
0.573 
0.595 
0.616 
0.659 
0.701 
0.742 
0.942 
1.129 

1.305 
1.473 

41.299 4.21329 
41.299 0.16101 

0.15691 
0.14655 

0 -01191 71 
0.0377198 
0 - 0  361040 

0.00500 1.22079 
0.02233 1.00779 
0.02359 1.00759 42 

44 
46 
48 
SJ 
52 
54 
56 
58 
60 

0 .OS23680 
0.02951 70 

0.02720 
0.03084 

0.03831 
0.04219 
0.04618 
0.05021 
0.0543b 
0.05859 

0.06295 
0.06743 
0.07203 
0.07673 
0.08156 
0.09409 
0.10731 
0.12118 
0.13565 
0.15065 

0.16blO 
0.18188 
0.19856 0.21572 

0.23300 
0.25033 
0.26762 
0. 28468 
0. SO 178 
0.33963 

0.37973 
0.51403 
0.63597 
0.76697 
0.85711 
0.96676 
1.07741 
1.18983 
l .JOC48 
1.42170 

1.54158 
1.6b426 
1.78981 
1.91827 
2.04959 
2.18377 
2.32093 
2. 46107 
2.60416 
2.75010 

2.89906 
3.05105 
3. 20 600 
3.60649 
4.02607 
4.92158 
5.89235 
6.93695 
13. 20 890 
27.11860 

39.41769 
53.66014 

o.ascs3 

1.00709 
1.0 Ob67 0.13777 

0 . 1 s o l e  
0.12352 
0.11760 

26-79 
27.17 
21.49 
27.76 

0.0272 3 93 
0.U253602 
0.023772b 
0.02240 71 

1.00639 
1.00597 
1.00569 
1.00543 0.11230 

0.10751 
0.10315 
0.09917 

0.09551 
0.09213 
0.08905 
0.08609 
0 . 0 8 3 3 8  
0.07734 
0.07215 
0.06764 
0.06368 
0.D6017 

0.05706 
0.05423 
0.05168 
0.04937 
0.04727 
0.04533 
0.0 4355 
0.04191 
0.04039 
0.03766 

27.99 
28.18 
28.35 

28.50 
28.63 
28.75 
28.85 
28.94 
29.14 
29.29 
29.40 
29.50 
29.58 

29.64 
29.69 
29.74 
29.78 
29.61 
29.84 
29.86 
29.68 
29.90 
29.93 

29.95 
29.99 
30.01 
30.02 
3 0 . 0 3  
3 0  .a3  
30.04 
30.04 
30.04 
30.04 

30 .0*  
30.04 
30.05 
10.04 
30.04 
30.04 
30.04 
33.01 
30.04 
30.04 

30.04 
30.03  
30 .03  
39-03  
3 0 . 0 3  
30.03 
30.02 
30.02 
30.02 
30.01 

30.01 
30.01 
30.00  
29.94 
29.23 

0.02121% 
0.0201b40 
0.0 lY22 62 

0 .O 183849 
0.0 l7523P 
0.016P313 
0.01b2974 
0.0 157 145 
0.014441u 
0.0 133747 
0.012 4661 

0.0 1 0  9 946 

0.0103886 
0.0 098492 
0 .O 093655 
0.0089291 

0.0081717 
0.00784U8 
0.0075364 
0 - 0  072554 
0.00675J3 

0.00631 7b 
0.0055958 
0.0050258 
0.0045625 
0.0041780 

0.0 ii68io 

o.ao6;Jsa 

1.00520 
1.00499 
1.00479 

1.00162 
1.00445 
1.00130 
1.00416 
1 .00103 
1.0 03 74 
1.003 49 
1.00327 
1.00308 
I. 0 0291 

1.00276 
1.00262 
1.0 0250 
1.0 0238 
1.00228 
1.00219 
1.0021J 
1 . 0 0 2 0 2  
1.0 0 1  95 
1. 0 0 1  82 

1.00170 
1.00151 1.00136 

1.00124 
1.00113 

64 
66 
b8 
70 
75 
80 
85 
90 
95 

100 
105 
1 1 0  
115 
1 2 0  
125 
1 3 0  
135 
140 
1 5 0  

1bO 
1 8 0  
200 
2 2 0  
240 
2 6 0  
2 1 0  
300 
320 
340 

360 
3 8 0  
400 
C2O 
440 
460 
4 8 0  
500 
520 
540 

560 
580 
L O O  
650 
709 
000 
900 

1 0 0 0  
1 5 0 0  
2000 

2500 
3000 
3500 
4000 
50 00 

205.98 
219.07 
232.85 

247.01 
261.65 
27b.86 
292 -74 
309.37 
326.80 
345.09 
364.27 
384.36 
427.25 

473.55 
571.b8 
682.94 
792.50 
198.92 
998.80 
1090.28 
1173 ~ 6 1  
1249.32 
1318.90 

1383.68 
1444.92 
1504.28 
1562.39 
1620 -12 
1678.24 
1756.71 
1796.23 
1851.61 
1917 .bo 

1980.42 
2043.71 
2107.91 
2271.46 
2438.53 
2780 a72 
J126.63 
347b.30 
5281.33 
7262.36 

9432.98 
11777.80 
14607.33 
19175.41 
46176. 64 

0.03528 
0.03132 
0.02 817 
0.02560 
0.02346 
0.02165 
0. OZOlO 
0.01876 
0.01759 
0.01655 

0.01  563 
0.01401 
0.01407 
0.01340 
0.01279 
0.01224 
0.01173 
0.01126 
0.01082 
0.01042 

0.01005 
0.00971 
0.00938 
0.00866 
0.00b04 
0.00704 
0.00621 
0.00563 
0.0 0 376 
0.00282 

0.00225 
0.00 I88 
0 .OD161 
0.00141 
0.00113 

0 .  U 0 3 8  536 
0.0035763 
0.0 0 33 3 64 

1.001 0 5  
1.50097 
1.00091 

0. a 0 3 1  267 
OsOO29k20 

0 0 027779 
0.002631J 
0.302b994 
O.OOZS801 

0 -0021 728 
0. 0 020 821 
0.3019988 
0.0019218 
0 a 0  018506 

0.0017 845 
0.0 017 229 
0.0016654 
0.0015373 
0.0014275 
0.0012491 
0.0011103 
0.0 OO9Y 93 
0.0006663 
0.000499a 

0.0 0 0 3  999 
0.0003333 
0.0002858 
0.0 00 2505 
0.0002053 

o.aoz27i7 

1.000 85 
1. 000 80 

1.00075 
1.000 71 
1.00068 
1.00065 
1.00062 
1.000 59 
i.0005? 
1.00054 
1.00052 
1.00050 

1.00049 
1.000 47 
1.00045 1.00042 

1.50039 
1.00034 
1.00030 
1.00027 
1.00018 
1.00014 

1.000 11 
1.00009 
1.0 00 08 
1.000 07 
1.00005 

1.634 70.86636 
1.789 94.87555 
2.110 178.49359 
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TMERHOJINAMIC PROPERTIES OF * IRAHIDROCEN 

35 P S I A  ISOBAR 

1 EMPE RAT URE 

DEG.  R 

24.987 
25 
26 
2b 
30 
32 
34 
36 
3b 
40 

42 
62.475 
42.475 
46 
46 
4 8  
50 
52 
54 
56 
Sb 
60 

62 
64 
66 
6 8  
70 
75 
80 
85 
90 
95 

1 0 0  
105 
110 
115 
120 
1 2 5  
130 
135 
140 
150 

160 
180 
2 0 0  
220 
240 
260 
280 
3 0 0  
3 2 0  
340 

3 60 
3bO 
4 0 0  
420 
440 
460 
480 
5 0 0  
520 
540 

560 
5 bo 
6 0 0  
650 
700 
bo0 
9 0 0  

1 0 0 0  
1 5 0 0  
2000 

2 5 0 0  
3 0 0 0  
3500 
4 0 0 0  
5000 

m o L u w  ISOTHERM 
DERIVATIVE 

CU F T I L B  CU F r - P S I A I L  

0.20763 2735.67 
0.20766 2744.67 
0.20819 2114.14 
0.21151 2410.57 
0.21439 2237.31 
0.21792 2014.36 
0.22093 1885.11 
0.22470 1726.08 
0.22890 1567.99 
0.23365 1370.83 

0.23914 l lb6 .52  
0.24055 1143.05 
5.37081 150.50 
5.6823b 
6.07313 
6.45027 
6.8172 4 
7.17630 
7.5290 2 
7. b7652 
0.21969 
8.55916 

b.b9551 
9.22913 
9.56038 
9.8b957 

10.21693 
11.0285b 
11.83239 
12.63001 
13.42253 
14.21160 

14.9970 7 
15.7797 8 
1b.56017 
17.33859 . . ~ ~ . . .  
18.11532 
18.89058 
19.66251 
20.43743 
21.20931 
22.75056 

26. 28992 
2 7. 3blb 7 
30.42506 
33.48402 
36.53990 
3 9.5 934 2 
42.64510 
45. 6953 0 
48 .74450 
5 1.7923 1 

54.8 395 1 
57.88604 
60.93199 
63.97745 
67.02251 
70.06721 
73. 11161 
76.15574 
79.19%5 
82.24336 

05.28689 
8b.33026 
9 1  .37350 
98.98110 

IO 6.5881 2 
121.00093 
137.01263 
152.22362 
22b.273C9 
304.32020 

300.36642 
456.42702 
532. 6462 2 
609.757b9 
779.2090 5 

164.17 
180.88 
196.62 
211.62 
226.07 
260 .08 
253.72 
267.06 
280.14  

293 - 0 1  
305.69 

330.51 
342. b2 
372.9b 
402.59 
431.19 
460 -6-  
489.22 

517.57 
565.73 
573.73 
601.60 
629.34 
656.93 
684.54 
712.02 
739.43 
794.07 

b68.53 
957.20 

1065.16 
1172.82 
1280.27 
13 b7.55 
1696.70 
1601.75 
1708.72 
1615.62 

1922 - 4 6  
2029.25 
21Jb.00 
2242.72 
2349.41 
245b.Ob 
2562.72 
2669.35 
2775.96 
2682.56 

29b9.14 
3095.71 
3202.28 
3468.65 
3734.98 
4267.57 
4800.07 
5532.53 
7994.45 

1065b.16 

13317.79 
15979 -39 
lbbC0.98 
21302.57 
26625.72 

318.20 

I I O C H D R E  INTERNAL 
O E U V A T I Y E  ENERGY 

0 a S I A / R  BTUlLB 

75.830 -132.893 
75.b17 -132.169 
75.133 -131.289 
74.072 -127.916 
72.332 -124.425 
70. b58 -120.629 
63.351 -116.571 
67.723 -112.232 
65.900 -101.574 
61.806 -102.5bb 

61.193 -97.134 
63.530 -95.7bb 

1.015 52.057 
1 .015 

0.9397 
0.8780 
0.8258 
0.7b06 
0.7410 
0.7059 
0.6144 
0.6459 

0 .4200  
0.596* 

0.5547 

0 .4952 

0 . s r w  

0 . 5 3 6 i  

0.4604 
0.2304 
0.4063 
0.3813 

0.3600 
0.3425 
0.3261 
0.3112 
0.2976 
0.2052 
0.2738 
0.2633 
0.253b 
0.2362 

0 . 2 2 1 1  
0.1960 
0.1161 
0.1599 
0.1465 
0.1351 ~ . .  .. 
0.1254 
0.1170 
0 .109b  
0.1031 

0.5974 
0.0922 
0.0 b7b 
0 .0834 
0.0196 
0.0762 
0.0730 
0.0701 
0.0 674 
0 .0649 

0.0625 
0 .0604 
0.05b4 
0 .0539 
0 .0500 
0 .0438 
0 .0309 
0.5350 
0.0233 
0 .0115 

0 . 0 1 4 0  
O . U l 1 7  
O . O l 0 C  
O.OOb8 
0.0070 

55.079 
Sb.852 
62.179 
66.002 
69.44b 
72.834 
76.171 
79.469 
b2.735 

85.970 
89.181 

95.561 
9b. 697 

106.533 

92.170 

114.313 
122.060 
129.796 
137.542 

145.319 
153.150 
lb1.05b 
169.067 
177.199 
185 -480 
193.932 
202.575 
211.430 
229.844 

249.289 
291.570 
336.216 
389.047 
443.078 
499.426 
557.247 
615.683 
b74.190 
732.335 

789.848 
846.577 
902.412 
957.509 

1 0  11.772 
1065.309 
1118.208 
1170.544 
1222 ~ 3 9 9  
1273.839 

132C.860 
1 3  75. 670 
1426.285 
1551.963 
1676.98Q 
1925.899 
2174.645 
2423.237 
3 676.765 
4 969.859 

6327.221 
7 7511.132 
92b5.158 

1099b.481 
16340.9b4 

ENTHALPV 

BTU/LB 

-131.548 
-131.523 - 129. 9 3 5 
-126.605 

-119.219 
-115.139 
-110.775 
-106.090 
-101 .0SZ 

-95.584 
-94.227 

b6.865 

- i z ~ . a a b  

91.307 
98.213 

1 0 1 . 2 6 1  
110.1b5 
115.958 
121.630 
127.219 
132.741 
138.207 

143.623 
1 C 8 - 9 9 5  
1 5 b J 3 1  
159. 636 
164.314 
178.010 
190.999 
203.916 
216.190 
229.64b 

242.516 
255.420 
268.385 
281.439 
296.606 
307.911 
321.379 
335.031 
34b.b88 
377.292 

401.707 
4bb.904 
535.472 
606.058 
679.895 
756.033 
835.632 
911.836 
990.105 

1060.004 

1125.2bb 
1221.760 
1297.365 
1372,150 
1446.149 
1519.618 
1592.048 
1664.113 
1735. 6 96 
1806.862 

1877. 6 0 9  
1948.143 
2 01.8.4 82 
2193.464 
2367.789 
2715.297 
3062.631 
3409.801 
515 b. 197  
6942.174 

b792.402 
10716.259 
1 2 7 3 7 . E 6 6  
lC950.354 
21391.079 

ENTROPY 

BTU/LB-R 

1.18716 
1.18812 
1.25041 
1.37379 
1.49692 
1.62007 
1.74371 
l.bbb40 
1.99503 
2.12423 

2.25759 
2.28971 
6.55595 
6.67258 
6.81275 
8.94196 
7.06242 
7.17563 
7.28266 
1.30431 
1.48120 
7.573b5 

7.66263 
r .ru79z 
7.83002 
7.90921 
7.98570 
b.16641 
8.33407 
8.49019 
b.63786 
8.77690 

8.90191 
9.03682 
9.15545 
9.27149 
9.38357 
9.49219 
9.597b3 
9.70087 
9.80166 
9.99758 

10.187J8 
10.55281 
10.90326 
11.23952 
11.56046 
11.66533 
12.15274 
12.42265 
12.61525 
12.91109 

13.13198 
13.33872 
13.53277 
13.71518 
13.b8736 
14.05021 
14.20455 
14.35182 
14.49232 
14.62662 

14.75478 
14.87839 
14.99769 
15.27809 
15.53672 
1 b ~ O O l O b  
16.40986 
16.77542 
l b .  19014 
19.21613 

20.04125 
20.732 78  
21.35826 
22.14130 
24.39600 

CY CP 

BTU I LE -R 

1.130 1.560 
1.130 1.559 
1.152 1.618 
1.197 1.725 
1.243 1.b40 
l .28b 1.969 
1.328 2.112 
1.363 2.25b 
1.394 2.428 
1 .420 2.621 

1.441 2.847 
1.646 2.905 
1.605 3.381 
1.577 
1.553 
1.539 
1.529 
1.522 
1.517 
1.513 
1.510 
1.507 

1.506 
1 . 5 0 2  
1 . 5 0 0  
1.499 
1.498 
1.497 
1.49b 
1.501 
1.507 
1.516 

1.529 
1.545 
1.566 
1.591 
1.620 
1.b54 
1.692 
1.733 
1.779 
1.879 

1.988 
2.21b 
2.436 
2.622 
2.763 
2.857 
2 . 9 0 b  
2.926 
2.917 
2.891 

2.855 
2 .814 
2.772 
2.731 
2.693 
2.b59 
2. 629 
2.603 
2.581 
2.562 

2.547 
2.535 
2.524 
2.506 
2.495 
2.487 
2.486 
2.48b 
2.536 
2.644 

2.7b6 
2.937 
3.167 
3.7lb 
7.569 

3.227 
3.087 
2.9b9 
2.916 
2.b59 
2.614 
2.777 
2.746 
2.719 

2.696 
2.677 
2.660 
2.645 
2.632 
2.607 
2.590 
2.578 
2.572 
2.572 

2.576 
2.586 
2.601 
2.621 
2.646 
2.676 
2.711 
2.750 
2.793 
2.b89 

2.995 
3.219 
3.434 
3.618 
3.757 
3. b50 
3.900 
3.916 
3.907 
3. b b l  

3.844 
3. bo2 
3.760 
3.719 
3.681 
3.647 
3.616 
3.590 
3.5bb 
3.549 

3.534 
3.521 
3.511 
3.492 
3 . 4 8 1  
3.473 
3.472 
3.474 
3.522 
3. 630 

3.772 
3.924 
4.163 
A.754 
9.097 

VELOCITY 
OF SOUNO 

FTISEC 

4103 
41bb 
4124 
4012 
3917 
3b25 
372? 
3639 
3535 
3424 

3293 
3262 
1212 
1248 
1291 
1330 
1367 
1402 
1436 
1669 
1 5 0 0  
1530 

1560 
1589 
1617 
1644 
1671 
1735 
1796 
1856 
1909 
1961 

2 0 1 0  
2057 
2101  
2143 
2182 
2219 
2254 
2288 
2319 
2378 

2634 
2537 
2638 
2738 
2840 
2963 
30b? 
3152 
3256 
3360 

3663 
3564 
3664 
3761 
3b57 
3950 
4041 
4130 
4216 
4 3 0 1  

4383 
4664 
4542 
4732 
4916 
5254 
5573 
5873 
7172 
8232 

9139 
9915 

10654 
11235 
12166 
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T4ERHOOVNAMIC PROPERTIES OF ~ARAHYOROGEN 

35 PSIA I f O d P R  

TEHPERAlURE DENSITY 

DEG. R LBfCU FT 

24 .987  4.81629 
25 4.81565 
26 4.78710 
28  4.72786 
30 4. 66146 
32 4.59736 
34 4.52628 
36 4.45046 
38 4.36864 
40 4.27986 

44 
4b 
48 
50 
52 
54 
56 
58 
60 

6 2  
64 
66  
b8 
70 
75 
80 
85 
90 
95 

1 0 0  
105  
110 
115 
120 
I25 
1 3 0  
135 
140 
150 

1 60 
180 
200 
220 
2 4 0  
260 
2 a0 
300 
320 
340 

3 60 
380 
500 
420 
440 
160 
480 
500 
520  
540 

560 
580 
L O O  
650 
780 
8 0 0  
900 

1 0 0 0  
1500 
2000 

2500 
3 0 0 0  
3500 
4000 
5000 

42 4.18158 
42.475 4.15706 
42.475 0.18619 

0.17596 
O.lb466 
0.15503 
0.14669 
0.13935 
0.13282 
0.126% 
0.12166 
0 .I1683 

0.11242 
0.10835 
0.10410 
0.10112 
0.09788 
0.09017 
0.08451 

0.07450 
O.OTOJ7 

0 0 bbb8 
0.0 6337 
0.01039 
0.05767 
0.05520 
0.05294 
0.05085 

0 .079 ia  

0.04893 
0 -04715 
0.04395 

0.04117 
0 9 0365s 
0.03287 
0.02986 
0.02737 
0.02126 
0.02 345 
0.021b8 
0.02052 
0.0 1931 

0.01824 
0.01728 
0.01b41 
0.01563 
0.01492 
0.01427 
0.013W 
0.01313 
0.01263 
0.01216 

0.01173 
0.0 1132 
0.01094 
0.01010 
0 00938 
0.00821 
0.00730 
0. OOb57 
0.00438 
0.00329 

0.002b3 
0.00219 
0. 0 0  188 
O.OOlb4 
0.00128 

267.60 
268.32 
265.91 
265.44 
265.54 
263.79 
259.83 
256.09 
249.17 
2*0.98 

230 -46 
228.01 

87.29 
91-88 
97.85 

103.76 
109.61 
115.38 
121.08 
126.72 
132.29 
137.80 

143.24 
148.65 
154.03 
159.4J 
164.74 
178.07 
191.39 
204.78 

2J2.19 

24b.40 
261.09 
276.34 
292.25 
308.91 
326.37 
344.68 
363.86 
383.99 
426.91 

473.24 
574.65 
682. 74 
792.b4 
898.81 
998.77 

1090.31 
1173.69 
1249.44 
1319.01 

1383.88 
1445.14 
1504.52 
1562.b5 
1620.40 
1678.54 
1737.09 
179b.55 
1856.94 
1918.14 

1900.77 
2044.06 
2108.27 
2271.83 
2438.98 
2781.12 
3127.11 
3476.73 
5285.78 
7212.84 

9433.28 
11774 s 00 
14569.45 
18981 .JO 
44404.34 

z i a . 3 5  

V I J ? l O U ~  - J  I DPfDVI* 

;IA-CU FTlETU P S I A  

14.117 13175.75 
14.113 13217.36 
13.807 12514.16 
13.066 $1396.82 
1 2.4 7 1 1 0  435.83 
11.970 9490.61 
11.539 8532.5b 
11.161 7681.86 
10 .823  6762.bO 
10.500 5866.94 

10.155 4953.26 
10.072 4751.73 

3.632 28.02 
3. b57 28.89 
3. b74 29.78 
3.680 3 0 . a  
3.681 31.04 
3. 680 31.50 
3. b77 31.89 
1 . 6 7 4  32.21 
3 .671  32-40 
3 .668  32.73 

3. 666  32 e 9 4  
3. 665 33.12 
3.662 33.28 
3.660 33.43 
3.  657  33.55 
3. 648 33.82 
3.637 34.02 
3. 622 34.19 
3 . 6 0 1  34.32 
3.574 34.42 

3.540 34.51 
3.498 34.58 
3.449 34.65 
3.392 34-70 
3.S28 34.74 
3.258 34.78 
3.183 34.81 
3.104 34.84 
3.024 34.86 
2.860 34.90 

2 .701  34.93 
2.418 34.98 
2.199 55-01  
2 .042  35.03 
1 .937  35.04 
1.372 35.04 
1.8311 35.05 
1 .827  35.05 
1.832 35.05 
1.848 35.06 

1. b70 3 5 - 0 1  
1.098 35.06 
1.926 35.0b 
1.954 55-05 
1.982 35.05 
2.007 35.05 
2.029 35.05 
1 .049  35.05 
2.0b7 35.05 
?.a82 35.05 

2.094 15-05 
2 .104 35.05 
2. I13 35.05 
Z.128 35.04 
2 . 1 3 7  35.04 
2.143 35.04 
2.144 35.03 
2.142 35.03 
2 . 1 0 0  35.02 
2.014 35.02 

1.911 35.01 
1.813 35.01 
1.682 3S.00 
1.436 34.94 
0 .721  34.17 

I OVIOlblV-  THERHAL VISCOSITY THERHAL 

1fOEG. R BlU/FT-HR-R LBfFT-SEC SP FTlHR 
~ O N O U C I I V I T V  D I F F U S I V I T I  

x Id 

DIELECTRIC PRANOIL 
I CONSTANT NUMBER 

0.0058312 0.04255 1.722 0.00566 1.25577 2.2732 
0 . 0 0 5 8 1 1 8  0.04259 1.720 0.00567 1 .25573  2.2665 
0 - 0  Ob0 837 0 . 0 4 5 6 4  1.596 0 . 0 0 5 8 9  1.25405 2.0364 
0.0054994 0 . 0 5 0 2 3  1.394 0.00616 
0.0069311 0.05320 1.235 0.00620 
0.0074662 0.05515 1.108 0 .00609  

1.003 0 .00569 0.0081278 0.05628 
0 . 0  U68 159 0 ~ 0 5 7 1 b  0.915 0.00569 

0.839 0.00548 0.0097448 0.05615 
0.0 108 756 0.05860 0.772 0.00522 

0.0 123 5 42 0.05851 0.711 0.00491 
0.0127381 0.05843 0.698 0 . 0 0 4 8 4  
0.0 387 341 0.0 1226 0.090 0.01948 
0 .O 351 255 
0.0 315514 
0 .02d6 045 
0 0266 0 13 
0.0247797 
0.0232391 
0 .a213131 
0.0 20 7559 
0.0 197 334 

0 .a 1882 38 
0.0180017 
0.0172675 
0 a0165946 
0.0159785 
0.014b414 
0.0 135303 
0 e 0  125893 
0.0117801 
0.0110754 

0.0104551 
O.OO99U46 
0.0 094 121 
0.0089685 
0.0085666 
0.0 0820 05 
0.0078657 
0.0075580 
0.0072742 
0.0067677 

0.01247 
0 . 0 1 2 8 0  
0.01318 
0.01358 
0.01399 
0.01442 
0.01484 
0.0 1526 
0.01568 

0.01611 
0.01654 
0.01697 
0.01740 
0.01783 
0.01892 
0 . 0 2 0 0 0  
0 .02109 
0.02219 
0.02328 

0.02438 ’ 

0.02549 
0.02668 
0.02791 
0.02913 
0.0 30 37 
0. OJlbO 
0 . 0 3 2 8 1  
0.03404 
0.03b95 

0.093 0.02196 
0.097 0.02519 
0 . 1 0 0  0.02644 
0.104 0.03175 
0.107 0.03513 
0.111 0.03850 
0.115 0.04209 
0.118 0.04569 
0.121 0.04936 

0.125 0.05315 
0.128 0.05702 
0.131 0.06099 
0.135 O.ObSO5 
0.138 0 .01921 
0.146 0 .08001 
0.154 0.09139 
O.lb2 0.10333 
0.169 0.11578 
0.176 0.12867 

0.184 0.14195 
0.191 0.15552 
0.198 0.16985 
0.204 0.18459 
0 .211 0.19944 
0.218 0.21433 
0.224 0.22918 
0.230 0.24381 
0.237 0.25849 
0.249 0.29099 

0.0063288 0.04013 0.261 0.32542 
8.0056021 0.05181 0.107 0.44029 
0 .005OJOl  0.06131 0.342 8.54313 
0.0045653 0.06915 
0.0041798 0.07552 
0.0038548 0 . 0 8 0 5 7  
0.0035771 0.08445 
0.0 033368 0.08741 
0.0031270 0.08Y63 
0.0029421 0.09132 

0.0027780 0.09264 
0.0 026 312 0.0 9372 
0.0024993 0.04469 
0.0023799 0.09560 
0.0022715 0.0%50 
0.0021726 0.09744 
0 . 0 0 2 0 8 1 9  0.09843 
0.0019985 0.09948 
0.0019216 0 . 1 0 0 5 9  
0.0018504 0.10175 

0.0017842 0.19299 
0.0017227 0.10428 
0.0016652 0.10561 
0.0015371 0.10909 
0.0014273 0.11274 
0.0012489 0.12033 
0 . i o i I i o z  0 . 1 2 8 0 i  
0 .0009992 0.13573 
0 .O OObbb3 0.17472 
0.0004998 0.27727 

0.0003999 0.33506 
0.0003332 0.39532 
0.0 00 2857 0.47403 
0.0 0025P5 0.63054 
0 . 0 0 0 2 0 4 9  1.76775 

0.368 
0.368 
0.40* 
0.418 
0.431 
0.442 
0.453 

0.464 
0.474 
0.484 
0.493 
0.502 
0.511 
0.521 
0.530 
0.538 
0.547 

0.556 
0.565 
0.573 
0.595 
0.616 
0.659 
0.701 
0.742 
0.942 
1.129 

1.306 
1.473 
1.634 
1.790 
2.108 1 

0. b4004 
0.73450 
0.82854 
0.92345 
1.01986 
l . l l 8 i b  
1.21870 

1.32151 
1.42671 
1.53437 
1.64452 
1.75712 
1.87218 
1.98979 
2.10995 
2.23264 
2.35776 

2.48548 
2.61580 
2.748b5 
3.09202 
3.45175 
4.21952 
5.05160 
5 .94737  
11.32449 
23.21601 

33.78798 
45.98670 
60.64943 
80.87540 
151.42496 

1.25058 1.7233 
1.24b87 1.5381 
1.2C295 1.4242 
1.23882 1.3553 
1.23443 1.3015 
1.22971 1.2614 
1.22460 1.2433 

1.21898 1.2460 
1.21758 1.2487 
l .UO902  0.8971 
1.00852 0.8677 
1.00797 0.8398 
1.00750 0.8193 
1.00710 0.8034 
1.00674 0.7906 
1.006b2 0.7799 
1.00114 0.7714 
1.00588 0.7b42 
1.00565 0.7578 

1.00544 0.7520 
1.00524 0.7468 
1.00501 0.7421 
1.00489 0.7377 
1.00473 0.7337 
1.00438 0.7249 
1.00408 0.71Z5 
1.00383 0.7111 
1.00360 0.7058 
1.00340 0.7016 

1.00322 0.6985 
1.0U30b 0 .6961  
1.00292 0.b936 
l.JO279 0.6912 
1.00267 0.6903 
1 . 0 0 2 5 6  0.6907 
1.00246 0.6923 
1.00236 0.6951 
1 . 0 0 2 2 8  0.6993 
1.00212 0.7009 

1.00199 0.7012 
1.00176 0.b876 
1.00159 0.6905 
1.00144 0.6927 
1 . 0 0 1 3 2  0.b941 
l . U O 1 2 2  0.69b9 
1.OOllJ 0.b951 
1.00106 0.6949 
1.0009Y 0.6944 
1.00093 0.6937 

1.00088 0.6929 
1 .00083  0.b921 
1 .00079  0.b913 
1.00075 0.6905 
1.00072 0.6898 
1.00069 0.6891 
i.00066 0.6885 
1.00163 0.b880 
1.JOObl 0.6876 
1.00059 0.6871 

1.00057 0.6868 
1.00055 0.6865 
1.00053 0.6862 
1.00019 0.b857 
1.00045 0.6853 
1.00040 0.6847 
1 . 0 0 0 3 5  0.68b4 
1.00032 0.b841 
1.00021 0.6836 
1.00016 0.5322 

1.00013 0.5291 
1 . 0 0 O l l  0.5261 
1.00004 0.51bb 
1 . 0 0 0 0 8  0.4857 
1.00006 0.3906 
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rNERMODINAt4IC PROPERTIES Of ~ARAHIOROGEN 

40 P S I I  I S W A R  

rEMPERATURE VOLUM ISOTHERW ISOCHORE 
DERIUATIWE D L P I V A T I V E  

OEG. R CU F T I L B  CU F T - P S I A I L B  ' S I A I R  

25.008 0.20758 2740.77 7L.840 
26 0 .20881 2623.7d 75.162 
2 8  0.21142 2418.64 74.138 
30 0.21429 2245.S3 72.404 
32 0.21740 2072.55 70.932 
34 0.22080 1892.64 64.433 
3 6  0.22455 1734.43 67.603 
38 0.22874 1556.43 65.994 
40 0.23345 1380.27 63.906 

44 
46 
48 
5 0  
5 2  
5 4  
56  
5 8  
60 

62 
64  
6 6  
66  
70 
75 
80 
85 
90 
95 

100 
1 0 5  
110 
1 1 5  
1 2 0  
125 
130 
1 3 5  
1 4 0  
150 

160 
1 80 
L O O  
220 
240 
263 
2 8 0  
3 0 0  
320 
3 4 0  

360 
380 

420 
5 4 0  
5 6 0  
4 8C 
500 
5 2 0  
5 4 0  

560 
580 
6 0 0  
6 5 0  
700 
8 0 0  
900 

1 0 0 0  
1 5 0 0  
2 0 0 0  

2 5 0 0  
3 0 0 0  
3 5 0 0  
4000 
5 0 0 0  

400 

42 U.23890 1194.53 61.317 
43.536 0.24368 1057.22 59.044 
43.536 4.72852 147.49 1.244 

4.816b3 151.99 1.216 
5.17749 170.21 1.116 
5.52194 187.08 1 - 0 3 ?  
5.85458 202.99 C.9706 
6.17827 
6.49492 
6.80590 
7.11218 
7.41455 

7.71556 
8.00972 
8 .30341 
8 . 5 9 4 9 5  
8.88460 
9.60175 

10.31087 
11.01374 
1 1 ~ 7 H b l  
12.40544 

13.09592 
13.78363 
14.46849 
15.15237 
15.83405 
16.51426 
17.1931 8 
17.87098 
18.54780 
19.89831 

21.24724 
2 3.93 99 8 
26.62295 
29.30168 
31.97732 
35.65061 
37.32205 
39.9920 2 
42. 66079 
45.32857 

47.99554 
SO. 66183 
53.3275 6 
55.99280 
5 8 .  6576 2 
61.32210 
63.9 862 7 
66 .  6501 8 
69.31186 
71.97734 

74.64065 

79.96681 
86.62384 
93.28030 

101.59199 
119.90257 
13 3.2 1244 
199.75672 
266.29784 

332.83837 
399.39061 
466.07263 
533.48514 
680. 7751 4 

77.3 o 3a0 

218.19 
232.82 
247.00 
260 e 8 0  
274.30 

287.53 
300.54 
313.35 
3 2 6 . 0 0  
338.49 
369.19 
399.26 
428.84 
458.02 
286.89 

515.43 
543 .88 
572.08 
600.12  
628.02 
655.81 
683.55 
711.10 
738.63 
793.47 

848.09 
957.08 

1065.25 
1173.08 
1280.67 
1 3 8 8 . 0 7  
1495.32 
1602.45 
1709.C3 
1816.45 

1923.34 
2030.18 
2136.97 
2243 .73 
2350 -45  
2457.15 
2563.82 
2670.46 
2777.10 
2883.71 

2990 -31 
3096.90 
3203.48  
3469.88 
3736.24 
4266.86 
4801 -60 
5333.87 
7995.85 

10157.57 

1 33 19.21 
15980.82 
1 8642.42  
21304.00 
26627.16 

0.9123 
0.8654 
0.8224 
0.7842 
0.7499 

0.7168 
0.6906 
0.6648 
0.6611 
ll.0191 
0 .5709 
0.5301 
0.4951 
L Z b C b  
0.4379 

0.4142 
0.3930 
0.3740 
G.3568 
0.3411 
0.3218 
0.3137 
0 .3016 
0 .2904 
0.2704 

0 .2531 
0.2242 
0 .2014 
0.1829 
0.1675 
0.1545 
0.1433 
0 . 1 3 3 7  
0.1253 
0.1179 

0.1113 
0.1054 
O . l O O 1  
0.9954 

0.0870 

0 .3801 
0.0775 
0 . 5 7 4 1  

0.0715 
0 .0690 

o.9910 

(1.0834 

0.0167 
0.0616 
0.0572 
0 .0500  
0.0445 
0 . 0 4 0 0  
0.0267 
0.0200 

0.0160 
0.3133 

0 . 0 1 0 0  
0 .0080 

n.9114 

INTERNAL 
ENERGV 
BTUIL~ 

-132.888 
-131.319 
-128.010 
-124.465 
-120.67b 
-116.626 
-112.2% - 107.851 
-192. 658 

-97.247 
-92.782 

52.276 
53.268 
57.249 
61.043 
64.6% 
68.241 
71.721 
75.133 
78.495 
81.817 

85.102 
88.356 
91.585 
96.792 
c7. s i 0  

105.805 
113.721 
121.516 
129.293 
137,074 

144.883 
152.741 
1 60. 672 
168.702 
116.854 
185.152 
193.619 - .  ~ - .  
202.277 
211.145 
229.582 

249.047 
291.369 
338.106 
388.888 
442.935 
499.2% 
557.128 
615.574 
674. 091 
7 32.244 

789.764 
846.499 
902.319 
957.461 

1 0 1 1  ~ 7 0 9  
1065.250 
1118.152 
1170.492 
1222.351 
1273.793 

1324.817 
1375.629 
1426.241 
15  51.929 
1676.956 
1925.875 
2174.626 
2423.221 
J 676.736 
4 969.854 

6321.216 
?757.920 
3263.007 

10986.049 
16194.145 

ENTHALPY 

a i u i ~ a  

-131.351 
-129.772 
-126.444 
-122.878 
-119.066 
-114.991 
-110.633 
-105.957 - 100 - 92 9 

-95.477 
-90.977 

87.300 
88.924 
95.598 
101.344 
108.061 
111.009 
119.828 
125.553 
131.174 
13 6.736 

142.236 
147.684 
153.080 
158.452 
l b d . 7 8 7  
177.004 
1 9 0 . 0 9 3  
20 3.0 9 4  
216.040 
228.960 

241.683 
254.835 
267.843 
280.335 
294.136 
307.472 
320.968 
334.646 

376.972 

406.423 
568.590 
535.302 
605.923 
679.788 
755.350 
833.569 
911.792 
930.076 

1017.389 

1145.263 
1 2 2 1 ~ 7 4 7  
1297.382 
1372.175 
1446. 1 8 2  
1519.458 
1592.093 
1664.165 
1735.753 
1806.923 

1877.674 
1948.212 
2018.554 
2193.544 
2367.876 
2715.393 
3062.734 
3CO9.314 
5 156.318 
6942.3 0 0 

8792.522 
10716+173 
12735.168 
14937.528 
21236.590 

34a.527 

ENTROPV 

BTUILB-(1 

1.18733 
1.24924 
1 . 3 7 2 5 5  
1.49556 
1.61857 
1.74206 
1.86650 
1.99297 
2.12189 

2.25485 
2.360 08 
6.45761 
6.49472 
6 .  6 4 3 0 8  
b.77814 
6.90300 
7.01966 
7.12947 
7.23340 
7.33220 
7.42648 

7.51665 
7.60313 
7.68627 
7.76617 
7.8b367 
8.02605 
8.195 0 1  
6.35265 
8.50064 
8.64035 

8.77292 
8.89930 
9.02033 
9.13671 
9.24907 
9.35795 
9 .46381 
9.50705 
9.66801 
9.86421 

10.05425 
10.52007 
10.77075 
11.10718 

11.73320 
12.02069 
12.29067 
12.54131 
12.77919 

13.0 D O  12 
13.20689 
13.40096 
13.58340 
13.75559 
13.91046 
16.0 72 8 1  
14.22009 
14.36060 
14.49491 

14.62308 
14.76670 
14.06600 
15.14641 
15.49505 
15.86940 
16.27821 
16.64378 

1 9 . 0 8 4 5 0  

19.90962 
20.60108 
21.22595 
22.00617 
22.23034 

i i . 4 2 8 2 4  

i a .  0 5 9 ~ 1  

CY CP 

BTU I 1 3  - R  

1.131 1.580 
1.152 1.616 
1.197 l . ? Z 4  
1.243 1.839 
1.287 1.967 
1.328 2.109 
1.363 2.254 
1.393 2.424 
1.420 2.614 

1.441 2.838 
1.455 3.034 
1.615 3.506 
1.604 3.442 
1.572 3.256 
1 .552 3.109 
1.540 3.012 
1.531 
1.525 
1.520 
1.516 
1.512 

1 . 5 0 8  
1.506 
1.503 
1 . 5 0 2  
1.500 
1.499 
1.499 
1.502 
1.508 
1.517 

1.530 
1.546 
1.566 
1.591 
1.621 
1.65h 
1.692 
1.734 
1.779 
1.879 

1.988 
2.218 
2.436 
2.622 
2.763 
2.857 
2.909 
2.926 
2.917 
2.891 

2.855 
2. 814 
2.772 
2.731 
2.693 
2.659 
2.629 
2.603 
2.581 
2.562 

2.547 
2.535 
2.524 
2.501 
2.495 
2.487 
2.486 
2.488 
2.536 
2.644 

2.786 
2.936 
3.159 
3.680 
7.300 

2.939 
2.882 
2.835 
2.797 
2.764 

2.736 
2.712 
2.692 
2.676 
2 . 6 5 9  
2.629 
2.608 
2.594 
2 . 5 8 1  
2.583 

2.586 
2.595 
2.609 
2.628 
2.653 
2.682 
2.717 
2.755 
2.798 
2.893 

2.998 
3 .222 
3.436 
3.619 
3.758 
3.851 
3.901 
3 . 9 1 7  
3.908 
3.881 

3.845 
3.803 
3.761 
3.719 
3.681 
3.647 
3.617 
3 .591  
3.589 
3 . 5 4 9  

3.534 
3.521 
3.511 
3.492 
3.481 
3.474 
3.472 
3.474 
3.522 
3.630 

3.772 
3.922 
4.154 
4.714 
8.789 

WELOCITV 
OF SOUNO 

F T I S E C  

4186 
4129 
4017 
3922 
3830 
3733 
3645 
3541 
3431 

3301 
3195 
1218 
1230 
1276 
1 3 1 8  
1356 
1393 
1428 
1461 
1493 
1524 

1554 
1584 
1612 
1 6 4 0  
1667 
1732 
1794 
1 8 5 2  
1907 
1960 

2 0 1 0  
2057 
2101  
2143 
2182 
2 2 2 0  
2255 
2288 
2320 
2379 

2434 
2538 
2638 
2739 
2841 
2944 
3048 
3153 
3257 
3361 

3564 
3565 
3665 
3762 
3058 
3 9 5 1  
4042 
4131 
4217 
4302 

4384 
4465 
4543 
4733 
4915 
5255 
5574 
5674 
7172 
8233 

9140 
99bb 

10657 
11244 
12178 
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IHFRMOOINANIC PROPERTIES OF JARAHYOROGEN 

40 P S I A  I S M A R  

TEIPERATURE OENSITV 

OEG. R L w c u  F T  

V ( O H / O V $  V I J P l O U t  - V  l O P l D V $  

B T U l L d  PSIA-;J F T I B T U  P S I A  

THERMAL V ISCOSITY THERMAL 
: O N D U C T I V I l Y  OIFFUSIYITI 

D I E L E C T R I C  
’ CONSTANT 

PRANOlL 
NUMBER 

1 lDEG.  R OTWFT-HR-R L W F T - S E C  Sa F l l H R  
x 105 

2 5 . 0 0 0  4.81751 
26 4.78899 
28 4.72990 
30 4. b6667 
32 4.59978 
34 4 - 5 2  892 
36 4.45354 

40 4.28348 

C2 4.18580 
43.536 4.10385 
43.536 0.21148 
44 0.20761 
46 0.19314 
48 0.18110 
so 0.17001 
52 0.16186 
54 0.15397 
56 0.14693 
58  0.14 060 
60 8.13487 

62 0.12964 
6 4  0.12485 
66  0.12043 
68  0.11635 
70 0.11255 
75 0.10415 
80 0.09698 
85 0.09080 
90 0 .  08539 
91 0.08061 

100 0.07636 
1 0 5  0 - 0  7255 
1 1 0  0.06911 
1 1 5  O.Ob600 
120 0.06316 
125 0.06055 
130 0.05816 
135 0.05536 
IC0 0.05391 
150 0.05025 

38 4.37187 

268.13 lb.108 13203 .72  
266.62 13.605 12564.89 
266.00 13.093 11439.93 
266 .11  121479 10478 .22  
264.40 11.978 9533.27 
260 .41 11.548 8571 -61 
256.78 11.170 1724.30 
249.90 10.833 6804.50 
241.84 1 0 . 5 0 9  5912.36 

231.4J 10.167 4999.24 
222.93 9 .88b  4338.61 

67.91 3.645 31.19 
8 9 d 5  3 .652  31.56 
95.52 3 .678  32 -87 

0.0058196 
0 - 0  060615 
0.0064806 
0.0069099 
0.0074405 
0.0 0 8 1  0 04 
0.0087779 
0.0096986 
0.0 198089 

0.0122652 
0.0 13 b 0 89 
0.0398786 
0.0385457 
0.0319616 
0.035bO 0 6  
0.0279928 
0 - 0  258 889 
0.0241428 
0 .O226622 
0.02136% 
0.0202690 

0.0192843 
0.0184063 
0 .0  176169 
0.0 169021 
0.0162508 
0.0 148 4 66 
0.0 136889 
0.0 127 144 
O.Oll8803 
0.0 111 569 

0 - 0  IO5222 
0.0099603 
0.0094588 
0 . 0 0 9 0 0 8 0  
0.008~OO2 
0.0 082294 
0.0078905 
0.0 075 795 
0.0 072929 
0.0067821 

0.0063COO 
0.0 05 6092 
0.0 05 0 3 44 
0.0045681 
0.0041817 
0 . 0 0 3 1 5 6 1  
0.0035778 
0.0033373 
0.00J1273 
O.OO29422 

0 r 3  027 780 
0. OOZbSlZ 
0.0024991 
0.0023798 
0.0022714 
0 -0  021724 
0.0020817 
0.0019983 
0.0019214 
0.0018502 

0.0017 840 
0.0 017225 
0.0016650 
0.0 01 5 369 
0.0014271 
0.0012 488 
0.001llO1 
0.0009991 
0 .OOO66bZ 
0 . 0  006997 

0 .o 00 3 998 
0.0003332 
0 .0  002 857 
0 . 0 0 0 2 5 0 4  
0 .OOJZUCS 

0.04264 1 .723  0.00567 
0.04566 1.600 0.00590 
0.05026 1.397 0.00616 
0.05324 1.238 0.00620 
0.05519 1.110 0.00610 
0 .05633  1.006 0 . 0 0 5 9 0  
0.05721 0.917 0.00570 
0.05822 0.841 0.00549 
0.05868 0.774 0 . 0 0 5 2 4  

1.25564 
1.25416 
1.25069 
1.247 0 0 

2.2707 
2.0385 
1.7251 
1.5392 
1.4248 
1.3557 
1.3012 
1.2608 
1.2417 

1.2437 
1.2568 
0.9198 
0.9084 
0.8700 
0.6430 
0.8227 
0.8069 
0.7939 
0.7833 
0.7744 
0.7668 

0.7599 
0.7538 
0.7483 
0.723C 
0.7388 
0.7290 
0.7208 
0.7139 
0.7081 
0.7036 

0.7002 
0.6980 
0.6949 
0.6924 
0.6913 
0.6915 
0.6931 
0.6963 
0.7000 
0.7014 

0.7016 
0.6881 
0.6908 
0.6930 
0.6944 
0.6951 
0.6953 
0.6950 
0.6945 
0.6938 

0.6930 
0.6922 
0.6914 
0.690b 
0.6899 
0.6892 
0.6886 
0.6881 
0.6876 
0.6872 

0.6868 
0.6865 
0.6062 
0.6857 

0.6847 
0.6844 
0.6841 
0.6836 
0.5322 

0.5292 
0.5266 
0.5173 
0.4880 
0.3933 

a.6853 

i: i 4 3  li  
1.25896 
1.23460 
1.22989 
1.22481 

1.21922 
1.21455 
I. 0 IO 24 
1.010 06 
1. 0 0935 
1.00877 
1 .00827  
1 .00783  
1.00745 
1.00711 
l.OOb80 
1.00652 

1.00627 
1.00606 
1.005 82 
1.00563 
1.00544 
1.005O4 
1 .00469  
1.00439 
I. 0 0413 
1.00390 

1.00369 
1.00351 
1.0 0334 
1.00319 
1.003 05 

0.05661 
0.05823 
0.01270 

0.713 
0. b70 
0.093 

0.00493 
0.00468 
0.01724 
0.01793 
0 . 0 2 0 8 9  
0 . 0 2 3 8 3  
0.02679 
0.02980 
0.03286 
0.03599 
0.03917 
O.OI2b3 

0.04578 
0.04920 
0.05270 
0.05628 
0.05 994 
0.06945 
0.07945 
0 .  08994 

0.11219 
o . i o o 8 7  

0.01282 
0 . 0 1 3 0 9  
0.01542 
0.01378 
0.01417 
0.01458 
0.01499 
0.015C0 
0.01582 

0.01624 
0.01666 
0.01709 
0.01751 
0.0 1794 
0.01902 
0 . 4 2 0 0 9  
0 . 0 2 1 l 8  
0.02227 
0.02336 

0.094 
0.097 
0.101 
0.105 
0.108 
0.112 
0.115 
0.118 
0.122 

0.125 
0.129 
0.132 
0.135 
0.138 
0.146 
0.154 
0.162 
0.1b9 
0.177 

1 Q l . b l  
107.61 
113.53 
119.35 
125.10 
130.77 
136.36 

141.68 
147.36 
152 -81 

3.688 
3 .691  
3.690 

33.88 
34.67 
35 -32  
35.85 
36.29 
36.67 
37.00 

37.28 
37.52 
37.74 
37.93 
38.10 
38.45 
38.72 
38 .94 
39.11 
39.25 

3.687 
3.683 
3.68LI 
3 .677  

3.676 
3 .674  
3.672 
3 -669  
3.666 
3.657 
3.645 
3 .629  
3.608 
3.581 

i58.2J 
163.63 
117.00 
190 .so 
203 .99  
217.63 
231.54 

ZC5.80 3 .546  39.36 
260 -53 3.504 39 -66  
275.82 3. 454 39.54 

0.02446 0.184 0.12384 
0.02556 0.191 0.13575 
0 .02674  0.198 0.14832 

291.77 3 .397  39.61 
108.46 3.333 39.66 

0.02797 0.205 0.1b125 
0.02920 0.211 0.17427 
0.03043 0.218 0 .18733  
0.03166 0.224 0.20035 
0.03286 0.231 0.21315 
0 . 0 3 4 0 9  0.237 0.22603 
0.03700 0.249 0.25452 

O.ObO17 0.261 0.28469 1.00227 
0 .051  8 1  0.307 0.38499 1 . 0 0 2 0 2  
0.06131 0.342 0.47500 1.00181 
0.01415 0.368 0.55984 
0.07552 0 . 3 8 6  0.64255 

0.404 0.72488 0.08057 
0 . 0 8 4 4 5  0.418 0.80797 
0.08741 0.431 0.89238 
0.08963 0.442 0.97846 

0.453 1.06646 0.09132 

325.9C 3.262 39.71 
344.28 3.187 39.75 
363.49 1.109 39.79 
383 -62 3.027 39.82 

1. 00293 
1 . 0 0 2 8 1  
1.00270 
1. 00260 
1 .00243  C26.57 ?. 864 39.87 

IbO 0.04706 
1 8 0  0.04177 
200 0 - 0 3  756 

472.93 2.704 
574.43 2.420 
682 a55 2 . 2 0 1  
792.29 2.044 
898.74 1.938 
998.74 I. 873 

1090.32 1.839 
11 73-77 1.828 
1269.57 1.8J.3 
1319.22 1.848 

39.92 
39.98 
40.01 
50.03 
40.05 
40.06 
40.07 
40.07 
40 -07 
40.07 

220 0.03913 
2 4 0  0.03127 
260 0.02806 
2 8 0  0.02679 
3 0 0  0.02500 
320 0 02344 
340 0.02206 

360 0 . 0 2 0 8 4  
380 0.01974 
4 0 0  0.0 1875 
420 0.01786 
440 0.01705 
460 0.01631 
480 0.01563 
5 0 0  0 .01500 
520 0.01  443 
540 0 . 0  1389 

560 0. 0 1 ~ 4 0  
580 0.0 1294 

1.001b5 
1.JOl 51 
1 .0013S 
I .a 0 1  2 9  
1.00121 
l . O O l l 3  
1 .OO107 

1384.37 1 .871  40.07 
1645.37 1.898 40.07 
1504.  77 1 .927  40 -07 
1562.92 1.955 40.07 
1620 -69  1.982 40.07 
1678.84 2 .007  20.07 
1737.45 2.030 CO A 7  
1796.08 1 . 0 5 0  40.07 
1657.28 2.067 40.07 
1918.48 2 .082  40.06 

0.09266 
0.09372 
O.OY469 
0.09560 
0.09651 
0.09745 
0.09843 
0.09919 
O.lJO60 
0.10176 

0.10300 
0.13429 

0.464 1.15646 
0 .474  1.24855 
0.48C 1.34279 
0.493 1.43921 
0.502 1.53778 
0.512 1.63849 

1 . 0 0 1 0 1  
1.00095 
1.01091 
1.00086 
1.00082 
1.00079 
1.00075 
1.000 72 
1.00070 
1.00067 

1.00069 
1.0 0062 
1. 00060 
1 .00056  
I .  0 00 52 
1.0 0065 
l.00040 

1.00024 
1. 000  18 

i. a 00 36 

1.00015 1.0 00 12 

~ ~.~ 
0.521 1.74143 
0.530 1.8C661 
0.538 1.95399 
0.547 2.06351 

1981 .ll 2 .094  
2044 041 2.105 
2106.63 2.113 
2272 -21 2.128 
2439.36 2 .137  
2781.53 2.143 
3127.52 2.144 
3477 -15  ?.142 
5286.24 2 .101  
7263.32 ?.a14 

94J3.62 1.911 
11771.03 1.014 
14539.03 1 .686  
18824.36 1.450 
42970 - 5 1  5.746 

4O.Ob 
4 0 . 0 6  
40.06 
40.Y6 
CO.05 
40.05 
4 0 . 0 4  
40.04 
40.03 
40.02 

40 e 0 2  
60.01 
40.00 
39.93 
39.11 

0.556 2.17530 
0.565 2.28936 
0.573 2.4056C 
0.595 2 .70b l6  
0.616 3 . 0 2 1 0 1  
0.659 3.69297 
0.701 C.42139 
0.743 5.20519 
0.942 9.91118 
1.129 20.34157 

1.306 29.56577 
1.474 40.23327 
1.634 53.00260 
1.790 70.44546 
2.107 131.30273 

. .. 
600 0.01251 
b50 0.01154 
700 0.03072 
800 0.00918 

~. 
0.10562 
0 . 1 0 9 1 0  
0.11275 
0.12034 

9 0 0  0 . 0 0 8 3 4  
1 0 0 0  0.00751 
1 5 0 0  0 . 0 0 5 0 1  
P O 0 0  0.0 0 376 

0.12802 
0.13575 
0.17474 
U.27727 

2500 0 .  00300 
3 0 0 0  O.OO25J 
3500 0.00215 

0.33505 
0.39513 
0.47242 
0.62246 
1.69516 

1 . 0 0 0 1 0  
1 . 0 0 0 0 9  
1.00007 

4 0 0 0  0.00187 
5 0 0 0  0.00147 
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TMERMOOVNlMIC PROPERTXES O f  ~ARAHYOROGEN 

45 P S I 4  ISOdAR 

CY CP 

BTU / L 3  -17 

1.131 1.560 
1.152 1.614 
1.197 1.723 
1.243 1.837 

VELOCITV 
OF SOUND 

FT/SEC 

4189 
4135 
4022 
3928 
3836 
3744 
3651 
35b8 
3439 

3310 
3168 
3130 
1223 
1260 
1504 
1345 
1383 
1b19 
1453 
1486 
1518 

1 EMPERAl URE 

O E C .  R 

25.029 
26 
2 8  
30 
32 
3b 
36 
38 
4 0  

42 
44 ’ 44.508 

+ 45.501 
46 

VOLUIE 

CU F T l L B  C 

0.2 075 2 
0.20873 
0.21133 
0.21418 
0 -2172 9 
0.22068 
0.22441 
0.22857 
0.23326 

0.2 3 b66 
0.24498 
0.24674 
4.22020 
4.47374 
4.7 9496 
5.10226 
5.39935 
5.6886 0 
5.97161 

ISOTIERM 
OERIVATIYE 
;U F T - P S I A I L  

ISOCHORE 
D E 2 1  V A T  I V E  

. B  ‘SIA/R 

75. b51  
76.191 
74.204 
72.475 
71.005 
63.514 
67. 883 
65.018 
65.0 05 

61.439 
5B.436 
57.619 

1.406 
1.310 
1.208 

1 NTERNAL 
ENERGV 
BTU/LB 

-132.883 
-131.348 
-1Pb.044 
-124.505 
-120.723 
-1 16.681 
-112.360 
-107. 727 - 102.749 

-97.399 
-91.4% 
-89.931 

52.365 
55.533 
59.528 

ENTHALPY 

BlUlLB 

-131.154 
-129.60 9 
-126.283 
-l22.720 
-11b.312 
-114.842 
-110.491 
-105.823 
-100.806 

-95.370 
-09.254 
-b7.b75 

87.531 
92.811 
99.4b3 

105.b48 
111.994 
117.975 
123.827 
129.574 
135.239 

140.b27 
146.354 

ENTROPV 

BTU/LB-R 

1. 240 09 
1.18752 

1.37130 
1.49421 
1.61lO8 
1.74051 
lab6476  
1.99092 
2.11957 

2745.89 
2633.24 
2426.70 
2253.33 
2080.70 
19lD.02 
1742.87 
1564. 82 
1389.65 

1.2b7 1.965 
1.327 2.103 
1.363 2.250 
1.393 2.419 
1.419 2.607 

1.441 2.829 
2.459 3.044 
1.463 3.169 
1.62b 3.636 
1.593 3.434 
1.567 3.250 

lZOb.04 
1021.58 

976 m 77 

2.25214 
2.38972 
2.42541 

144.18 
158.95 
177.15 
19b.08 
210.10 
225.41 
240 -16 
254.56 
261.39 

2b2.01 
295.35 
308.48 
321 .*O 
J34.15 
365. 40 
395.93 
425.89 
455.41 
484.57 

6.36894 
6.4b565 
6.62765 
6.75758 
6.b7811 
6-99098 
7.09759 
7.19b24 
7.29426 

48 
50 
52 
5 4  
5 6  

. . - ~ ~  
1.125 
1 .055 

0.3957 

. - ~ ~ ~ .  
63.332 
67.003 
70.573 
74.067 

- .  ~. 
1.551 3.122 
1.540 3.020 
1.532 2.956 
1.526 2.898 
1.521 2.b51 

0.9439 
0.b981 
0.8573 

0.8206 
0 . 7 8 7 4  
0.7572 
0.7292 
0.7039 
0.6479 
0.6008 
0.5.606 
0.5257 
0.4951 

0.4680 
G.4439 
0.4222 
0.4026 
0.3849 
0.36b6 
0.3537 
0.3400 
0.3274 
0.3048 

0.2851 
0.2526 
0.2268 
0.2059 
0.1885 
0.1739 
iI.1613 
0 .1505 
0 .1410  
0.1327 

0.1255 
0.1186 
0.1127 
0.1073 
0.1025 
0.0919 
0.0930 
0.9901 
0.0866 
0.0834 

0.0104 
’ 0.0776 

0 .5750 
0.0193 
0.0643 
0.0563 
0.0500 
0 .0450  
0 .0300 
0.0225 

0.01b0 
0 .0156 
0.0129 
O . O l l 3  
0.009u 

5 8  6.24954 
60 6.52329 

62 6.79347 
64 7.06064 

77.498 
80.882 

84.219 
87. 519 
9t .789 
94.013 
91.254 

105.231 
113.126 
120.970 
128.788 
136.605 

144.445 
152.330 
160.286 
168.337 
176.509 
1 b4. b24 
193.307 
201.979 
210.860 
229.320 

248.804 
291.167 
337.931 
388.730 
442.792 
499.166 
557.010 
615.466 
673.991 
732.152 

789.679 
846.421 
902.316 
957.375 

1 0 11. b47 
1065.191 
1118.097 

1.517 2.811 

1.513 2.778 
1.509 2.750 
1.507 2.725 
1.505 2.705 
1.503 2.687 
1 .501 2.651 
1.501 2.626 
1.504 2.609 
1.509 2.599 
1.518 2.595 

1.531 2.597 
1.547 2.604 
1.5b7 2.617 
1.592 2.636 
1.621 2.659 
1.655 2.6b8 

7.38588 
7.47l62 
7 . 5 5 7 0 5  
7.63890 
7 .  r t r  01. 

1549 
1579 

66 7.32524 
6 8  7.5816 0 
r a  ?.a4799 
75 be19179 
80 9.12736 

151.829 
157.259 
162.650 
175.991 
189.182 
202.269 

1608 
1636 
1663 .. 

7 . 9 U l l k  
8.07141 
8.23009 
8. 3 78 92 
8.51931 

_ _ _ ~  
1729 
1?91 
1850 85 9.75654 

95 11.00066 

100 11.6172b 

90 10.38065 

1 0 5  12.23110 
1 1 0  12.8425 7 
1 1 5  13.4520 3 
1 2 0  1 b .  0 5 97 9 
125  14.6660 6 
1 3 0  15.27105 
1 3 5  15.87492 
1 4 0  L6.47779 
150 17.68102 

160 lb.88145 
1 8 0  2 1 - 2 1  b55 
2 0 0  23.6657 b 
220 26.04876 
240 28.42867 
260 30.80622 
280 33.18192 

21 5.2 8 b 
228.2 7 1 

241.249 
25b.249 
207.300 
280.430 
293.666 
307.033 
520.557 
334.261 
348.166 
376.652 

406.139 
468.476 
535.133 
605.789 
679.681 
755.867 
8.i3.507 
911.748 
990.041 

1057.974 

1145.260 
1221.751 
1291.399 
1372.200 
1446.214 
151 9.4 97 
1592.139 
1664.21 6 
1735.bO9 
1 bO6.984 

137?.739 
194 8.2 8 1 
2018.627 
2193.62k 
2367.962 
2715.489 
3062.837 
3410.022 
5156.439 
6942.426 

8792.643 
10716.124 
12733.453 
14926.928 
21108.634 

1906 
1959 

2D09 
2056 
2101  
2143 
21b2 
2220 

513.42 
542.03 
510.53 

8.652b5 
8.71930 
8.90 072 

598.65 
626.71 
654.65 
682.47 
710.19 
737.83 
792.87 

841.66 
951.96 

1065.34 
1173.35 

13bb.59 
1495.93 

1281.07 

9 r  0 1745 
9.13011 
9.23924 
9.34532 
9.44875 
9.54960 
9.74638 

9,93664 
10.30285 
10.65377 
10,99036 
11.311 55 
11. 61661 
11.90417 
12.17421 
12.42690 
12.662bZ 

12.88378 
13.09059 
13.28468 
13.46714 
33.639S5 
13.80223 
13.95660 
14.10189 
15.24441 
14.37873 

14.50690 
15.63053 
14.74983 
15.03025 
15.28090 
15.75327 
16.16208 
16.52766 
17.94300 
18.96840 

19.79352 
20.48491 
21.10929 
21. (8717 
24.01603 

- ... 
1.693 2.722 
1.734 2.760 
1.740 2.bO2 
l.8bO 2.897 

_ _ ~ ~  
2255 
22b8 
2320 
2379 

1.989 3 .002 
2.219 3.225 
2.436 3 . 4 3 8  
2.622 3.621 
2.763 3.760 
2.858 3.852 
2.909 3.902 
2.926 3.918 
2.917 3.908 
2.892 3.882 

2.856 3.845 
2 .814 3.803 
2.772 3.761 
2.731 3.720 
2.693 3.682 
2.659 3.647 
2.629 3.617 
2.603 3 .591  
2.5b1 3.569 
2.562 3.550 

2435 
2538 
2639  
2740 
2862 
2945 
3049 
3154 
3258 
3362 

3b65 
3566 
3666 
3763 
3859 
3952 
4023 
4132 
4218 
4303 

4385 
4566 
4544 
4734 
1915 

3 0 0  35.55615 
3 2 0  37.92918 
340 40. SO 123 

1603.15 
1710 -26 
1b17.28 

360 42.67246 
3 b0 45.04302 
4 0 0  47.41301 
420 49.78251 
540 52.15161 
460 54.52035 
480 56.88879 
5 0 0  59.25697 
520 61.62492 
540 63.99267 

560 66.36024 
5 8 0  68.72766 
600 71.0 9494 
650 77.01265 
700 82.92978 
bo0 94.76282 
900 106.59475 

1 0 0 0  118.42597 
1500 171.57701 
2000 236.724b9 

2500 295.bTZ12 
3 0 0 0  355.02939 
3500 414.29480 
4 0 0 0  474.17272 
5 0 0 0  604.37575 

1924.22 
2031.11 
21 37.94 
22 44.74 
2351.49 
2458.21 
2564.91 
2671.58 
2778.23 
Zb84.87 

2991.49 
3098.09 
3204.68 
3111.12 
3731.50 
4270 -16  
4802.72 
5335.21 
7997.24 

10658 -98 

133ZO. 64 
15982.25 
18643.85 
2ISO5.44 
26628.59 

1 1 7 0 .  4 b l  
1222.302 
1273.747 

1324.774 
1315.  5b8 
1426.  208 
1 5 5 1  -895 
lb76.926 
1925.851 
2 174. 606 
2423.204 
3676. 728 
4969.849 

2.547 3.535 
2.535 3.522 
2.524 3.511 
2 . 5 0 1  3.492 
2.495 3.411 
2.467 3.474 
2.486 3.472 
2.488 3.474 
2.536 3.522 
2.644. 3.630 

. _ _  
5256 
5575 
5875 
7173 
8234 

9140 
9947 

10660 
11251 
12189 

6 327. 206 
7 757.745 
9 2  b l .  225 

2.786 3.7?2 
2.935 3.921 
3.152 4.147 

10975.750 
160 12.504 

3.649 4.681 
7.076 8.53b 

1YO-PHASE 8OUNDPRl 
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1 dERHOOVlAH1C PaOPERTIES OF 'ARAHVOROGEN 

45 PSIA ISOdAR 

IEMPERATURE DENSITY 

OEG. R L W C U  F T  

~ O W I U T J  I V  IHERMAL V ISCOSITY THERMAL OIELECTRIC PRANDTL 
3 0 N O U C T I Y I l V  O I F F U S I V I T V  CONSTANT N U H E R  

1/DEG. R BTUIFT-HR-R 

0.04272 
0.045 67 
0 . 0 5 0 2 9  
0.05328 
0.05524 
0.05638 
0.05727 
0 .05829  
0.05875 

0.05670 
0.05816 
0.05795 
0.01328 
0.01341 
0.01368 
0 . 0 1 4 0 1  
0 .01437 
0.01475 
0.01515 
0.01555 
0 . 0  1596 

0.01637 
0.01679 
0.01721 
0.01763 
0.0 18 us 
0.01912 
0 . 0 2 0 1 9  
0.02127 
0.02235 
0.02344 

0.02453 
0.025bJ 
0.02681 
0.02804 

1 .725  
1.604 
1 . 4 0 0  
1.241 
1.113 
1 . 0 0 8  
0 . 9 2 0  
0.843 
0.776 

0.715 
0.659 
0 -646 
0.096 
0.098 
0.102 
0.105 
0.109 
0.112 
0 . l l b  
0.119 
0.122 

0.126 
0.129 
0.132 
0.131 
0.139 
0.147 
0.155 
0.162 
0.170 
0.177 

0.184 
0.191 
9.198 
0.205 
0.212 
0.218 
0.225 
0.231 
0.237 
0.249 

0.261 
0.307 
0.342 
0.368 
0.368 
0.404 
0.418 
0.431 
0.442 
0.453 

0.464 
0.471 
0.484 
0.193 
0.502 
0 - 5 1 2  
0.521 
0.530 
0.538 
0.547 

0.556 
0.565 
0.573 
0.595 
0.617 
0.659 
0.701 
0.743 
0.942 
1.130 

1.306 
1 .474  
1.634 
1.790 
2.106 

0.00560 
0.00591 
0.00617 

1.25591 
1.25427 
1.250 81 
1.24712 
1.2 432 4 
1.23913 
1.2 3676 
1 . 2 3 0 0 8  
1.225 02 

2.2683 
2.0406 
1.7269 
1.5404 
1.4255 
1.3535 
1 . 3 0 0 9  
1.2602 
1.2502 

1.2415 
1.2625 
1.2711 
0.9434 
0 .9060 
0.8702 
0.8444 
0.8248 
0.8091 
0.7961 
0.7854 
0.7763 

0.7682 
0.7611 
0.7548 
0.7192 
0.7441 
0.7332 
0.7242 
0.7167 
0.7.105 
0.7056 

0.7019 
0.6995 
0.6962 
0.6935 
0.6423 
0. 6924 
0.6939 
0.6971 
0.7007 
0.7020 

0.7021 
0. 6885 
0.6912 
0.6933 
0.6946 
0. 6953 
0.6954 
0 -  6951 
0. 6946 
0.6939 

0.6931 
0. 6923 
0.6915 
0.6907 
0.6899 
0. 6892 
0. 6646 
0.6881 
0. 6876 
0. be72 

0. 6869 
0.6665 
0. 6663 
0. 6857 
0. 6853 
0. 6848 
0.6844 
0.6841 
0.6836 
0.5323 

0.5293 
0.5268 
0.5180 
0.4098 
0.3958 

25.029 4.81874 
26 4.79088 
28 4.73193 
SO 4.66687 
32 4.60219 
34 4.53154 
36 4.45621 
36 4.37507 
40 4.24708 

42 1.18998 
44 4. 08193 
44.506 4.05281 
44.508 0.23196 

268.66 
267.32 
266.56 
266.68 
265.01 
261.05 
257.47 
250 -62  
242.70 

14.103 
13.804 
13.100 

13231.72 
12615.53 
1 1482.95 
l O 5 Z J  -50 

9575.79 
8655.32 
7766.59 
6046.21 
5957.56 

0.0058081 
0.306039b 
O.JO64bZl 
0.0018890 
0 - 0  074151 
U .OO8OJ13 
0.0087404 
0 .OD95532 
0.0 107435 

12.488 
11.907 
11.557 

0 . 0 0 6 2 1  
0.00611 
0.00592 
0.00571 11.178 

10.842 
10.518 

10.178 
3.811 
3.716 
3.654 
3. 679  
3.695 
3. 699 
3.699 
3. b9b 
3.693 
3. 690 
3.687 

3. 665 
3 .640  
3.661 
3.678 
3.575 
3.666 
3. 6 5 3  
3. 637  
3. 615 
3 .587  

3.552 
3.510 
3.460 
3.102 
3.338 
3.217 
3.192 
3.113 
3 . 0 3 1  
2. 867 

2.707 
2.422 
2 . 2 0 3  
2.045 
1.940 
1 . 8 7 4  
1.840 
1.829 
1.634 
1. 849 

1 .872  
1.899 
1 .927  
1 . 9 5 6  
1.983 
2 . 0 0 1  
2 . 0 3 1  
2.050 
2.060 
2.083 

2.095 
2 . 1 0 5  
2.114 
2 .129  
2 . 1 3 8  
2.144 
2.145 

0 . 0 0 5 5 1  
0.00526 

o.uo495 
0 . 0 0 ~ 6 1  
0. 00 451 
0.01541 
0.01747 
0 . 0 2 0 1 6  
0.02219 
O . J Z S b 2  
0.02839 
0.03122 
0.03409 
0 .03703  

0 . 0 4 0 0 4  
0.04311 
0.04625 
0.04945 
0.05273 
0.06123 
0.07016 
0.07952 
0.08928 
0.09937 

232.34 
220.76 
217.79 

5044.91 
4170.02 
3958.bb 

0 - 0  121 784 
0 . 0 1 4 0  133 
0.0145553 

1.21946 
1.21330 
1. 21165 

88.36 
93.13 
99.42 

105.59 
111.66 
117.62 
123.48 
129.25 
134.94 

140.52 
146 .07  
151 -58 
157 .06  

34.17 
35.53 
36.94 

0.0411492 
0.0368142 
0.0 326882 
0.0295663 
0 .O271179 

0.0234693 
0.0 220 576 
0.0208356 

0 -0197 681 
0 .O188237 
0.0179001 
0.0172205 
0 - 0  165317 
0 . 0 1 5 0 ~ 6 8  
0.0138506 
0.0128414 
0.0119816 
0 .O112392 

0 dl105897 
0.0 IO 0 1 6 4  
0.0095057 
0.0 090 4 76 
0.0006339 
0.0 002583 
0.0079152 
01007bOlO 
0 .OO73117 
0 -0  Ob 7 965 

o .0251205 

1.0 1148 
1.01083 
I. 010 1 0  
1.00959 
1.00897 
1.00851 
1 . 0 0 1 1 1  
1.00774 
1.00742 

1.00712 
1.00685 
1.00660 
1 .00638 

46 
46 
50 
52  
54 
56 
58 
60  

62  
64 
66 
6 U  
70 
75 
8 0  
65 
90 

0.22353 
0.20855 
0.19599 
0.18521 
0 .17573  
0.1674b 
0 . 1 6 0 0 1  
0.15330 

U.14720 
0.14163 
0.13651 
0.13179 

..._. 
30.04 
38.91 
39.62 
40 .22 
4 0  -72 
41.11 

41 . S t  

42 .ll 
42 -36 
42.58 
43.03 
43.38 
13-65 
43.87 
44.05 

b4.19 
44.32 
44.42 
44.50 
44.57 
44.64 
44. 69 
44.74 
44.78 
44.84 

44.89 
44.97 
45. 02 
45-04 
45.06 
45.07 
45.0b 
45 -09 
45.09 
45.09 

45. 09 
45.09 
45.09 
45.09 
b5.09 
45.09 
45.09 
45.08 
4 5 - 0 1  
45.08 

45.08 
45.08 
45 .08  
45.07 
45.07 
15.06 
55.06 
45.05 
45 .04  
45 .03  

45.02 
45.02 
45.00 
44.93 
44.06 

41.03 

..-~- . 
0.12742 
0.11776 
0.10916 

162.52 
176.09 
189.62 
203.20 

. .~... 
1 ~ 0 0 6 1 6  
1.0 05 69  
1 .00530 

0.10250 
0.09633 
0.09090 

0.08606 
0.00176 
0.07787 
0.07134 

1.00496 
1. JOCbb 
1.00439 

1.0051b 
1.0 0 3  95 
1.00376 
1.00359 
1.00344 
1.00329 
1.00316 
1 . 0 0 3 0 4  
1.00293 
1.00273 

1.00296 
1.00227 
1 . 0  0204 
1.00185 
1.00170 
1.0 0 1  57 
1.00146 
1.00136 
1.0 0127 
1.00120 

1.00107 1 . 0 0 1 1 3  

1 .00102  
1 .00097  
1. 00093 
1.0 0989 
1.00085 
1.000 81 
1.00078 
l.OOO75 

1.000 7 3  
1.0 0070 
1.0 0068 
1 . 0 0 0 6 3  
1.00011 1.00056 

1.00045 
1. 0 0 0 4 1  
1 .00027  
1 . 0  0020 

1.OOOlb 
1.00014 

216.91 
230.88 

100 
1 0 5  
1 1 0  
1 1 5  
120 
125 
130 
135 
140 
150 

1 bJ 
180 
2 0 0  
220 
240 
2 LO 
2 80 
3 0 0  
320 
340 

3 60 
380 
4 0 0  
420 
440 
460 
460 
500  
520 
540 

560 
580 
6 0 0  
650 
700 
8 0 0  
900 

1 0 0 0  
1500 
2 0 0 0  

2500 
3 0 0 0  
3%00 
4J 00 
5000 

245.21 
259.98 
275.31 

0.10976 
0.12037 
1.13157 

291.30 
308.01 
325.52 
343.88 
363 -11 
383.26 
426.23 

472.62 
574.20 
682 -35 
792.15 
b98.66 
998.71 

1090.37 
1113.85 
1249.69 
1319.38 

1384.27 
1445 - 59 
1505.01 
15b3.19 
1620.97 
1679.13 
1731.71 
1797.20 
1857 -61 
1918.82 

1981.46 
2044.77 
2108.99 
2272.58 
2439.75 
2781.93 
3127.96 
3477.58 
5266. 69 
7261.79 

9433.99 
11768. 66 
145 13.92 
18694 -68  
41719.25 

0.14310 
0 .15469  
0.16633 
0.17 793 
0.18931 

0.22615 
0 .-2o 079 

0.07112 
0.06818 
0.06548 
0.06299 

. ~ ~ _ . ~  
0.02926 
0.03049 
0.03171 
0.03291 
0.03415 
0.0 3705 

0.04022 
0.05182 
0.0blSI 
0.06915 
0.07552 
0 .08056 
0-Ob445 
Osob741 
0.01963 
0.09132 

0.06069 
0 0 05656 

0.052% 
0.02700 
0.04226 
0.03839 
0.03518 
0 . 0 3 2 4 b  
0.03014 
0.02812 
0.02636 
0.024(11 

0. 0063512 
0.0056156 
0 - 0  050 386 

0.25301 
0.34197 
0. 42202 

0.0045708 
0 e 0  041 815 
0 - 0  038573 
0 - 0  035 7 66 
0.0033378 
0.0031275 
0.0029424 

0.49746 
0.57 I 0 3  
0.64426 
0.71816 
0.79324 
0.86979 
0.94805 

1 .02808 
1.10998 
1.19379 
1.27953 
1.36718 
1.45673 
1.55826 
1.61179 
1.73727 
1.83465 

1.93405 
2.03516 
2.13885 
2.40606 
2.68599 
3.28314 
3.93107 

O.Ll2343 
0.02220 
0.02109 

0.0027780 
0.0 026 311 
0.0024990 
0 - 0  0237% 

0.09265 
0.09373 
0.09b70 

0.02009 
0.01917 
0.0183b 
0.01758 
0.01688 
0.01623 
0.0 1563 

0.01507 
0.01455 
0.01407 
0.01298 
O.Ol2Ob 
0.01055 
0.00938 
0.00844 
0.0 0 5b3 
0.00 422 

0.00 338 
O.OO282 

0.09561 
0.0 9651 
0.09746 
0.09844 
0.09949 
0.100 61 
0 ~ 1 0 1 7 7  

0.10301 
0.10430 
0.10565 
0.15911 
0.11276 
0.12036 
0.12805 
0.13577 
0.17477 
0.27727 

0.33505 
0.39498 
0.47108 
0.61577 
1.63164 

0 0022 712 
0.0021722 
0.0020815 
0.0019981 
0.0019212 
0.0018499 

0.0017838 
0.0017223 
0 .0016648 
0.0015367 
0.0014270 
0.0012186 
0 . 0 0 1 1 1 0 0  
0 .o 009990 
0.0 OObbb2 
0.0004997 

0.00U3998 
0.0 O S  33 32 

2.142 
2.101 
2.015 

4. 62794 
8.61194 

18.08256 

1.912 
1.815 

26.28167 
35. 75942 

0.00241 
0.00211 
0.00165 

1 .690  
1.462 
0 . 7 6 9  

0.0002857 
0 . 0  002 504 
0.00 a2  343 

47.01519 
62.37883 

115 .77629  

1.00012 
1 .OD0 1 0  
1. 00008 
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THERHODVNAHIC PROPERl IES OF '&RAHYOROGEN 

5 0  P S I A  ISOBAR 

TEHPERITURE YOLUIE 

DE&. R C U  F l / L B  

' 25.049 0.20747 
26 0.20865 
28 0.21124 
30 0. 2140 8 

ISOTHERH ISDCliORE 
D E R I V A T I  Y t  O E U  V A T I V i  

CU F T - P S I A / L B  P S I A I R  

2751.00 75.861 
2642.75 75.219 
2434.72 74.270 
2261.30 71.547 

1918.21 63.591 
1751.25 67.963 
1573.11 65.180 
IJ9b.98 bb.104 

1213.67 61.560 
1031.87 53.579 

90bsb8 55.202 
140.64 1.57d 
146.98 1.525 
166.76 1.393 

2 0 8 8 . n ~  71.079 

INTERNAL 
L ENERGI 

LITUlLB 

-152.b78 
-131.378 
-128.07b 
-1 24.545 
-120.769 
-1 16.736 
-112.424 - 107.803 
-102. b40 

-97.469 
-91.631 
-87.202 

52.345 
53 e 680 
57.921 
61.903 
65.709 
69.38b 
72.971 
76.478 
79.927 

ENrHAL P I  

B T U I L B  

-139.957 
-129.446 
-126.122 
-122.563 
-111.759 
-114.694 
-110.348 
-1U5.6b9 
-1OO.bb2 

-95.262 
-09.366 
-84.890 

87.593 
89.816 
96.883 

103.537 
1 0  9.906 
11 6.066 
122.0 66  
127.940 
133.714 

139.397 
145.006 

ENTROPY 

BTUILB-R 

1.1b770 
1.24693 
1.37006 
1.492 bb 
1.61559 
1.73877 
1.86295 
1.98888 
2.11726 

2.24946 
2.38656 
2.48670 
6.28776 
6.35641 
6.48684 
6.62267 
6.74758 
6.16383 
6.97295 
7.07601 
7.175 a8 

7.25705 
7.35611 

c v  CP 

BTU I LB -R 

V E L O C I T Y  
OF SOUNO 

F l l S E C  

4192 
4140 
4027 
3933 
3b42 
3750 
3656 
3555 
3546 

3318 
3177 

1.132 1.560 
1.152 1.613 
1.197 1.721 
1.245 1.835 
1.287 1.963 
1.327 2.100 
1.365 2.247 
1.393 2.415 
1.419 2.601 

1.440 2.821 
1.459 3 . 0 8 1  
1.470 3.297 
1.633 3.773 
1.618 3.670 
1.565 3.416 
1.5b4 3.247 

1.541 3.037 
1.533 2.966 
1.527 2.909 
1.522 2.062 

1.550 3.127 

.. ..-- ~. 
32 0.21717 
34 0.22055 
36 0.22426 
3b 0.22840 
40 0.23306 

42 0.23843 
44 0.24469 
45.406 0.24978 
45.406 3.80695 
46 3.90295 
48 4.20819 
50 4.49671 
52  4.77357 
5 4  5.04154 
56 5.30265 
58  5.55825 
60 5.80935 

62 6.05665 
64 6.30079 

~~ 

30?0 
1227 
1243 
1291 
1334 
1373 
1410 
1446 
1479 
1512 

1543 

1603 
1632 
IbbO 
1726 
1709 
1849 
1905 
1958 

2008 
2056 
2 1 0 0  
2143 
2182 
2220 

1514 

-~ . . .  
184.86 1.283 
201.79 I. 204 
217.84 1.132 
233.21 1.071 
248.03  1.016 
262.42 lt.9683 

276.43 0.9255 
290.13 0.8869 

316.78 0.8198 
329.79 0.7904 
361.60 0.7263 
392.60 0.6726 
422.95 0.6269 
452.81 1).5b74 
482.25 0.5528 

1 0 0  10.43*40 511.36 0.5223 
1 0 5  10.96912 520.19 0 .4951 
1 1 0  11.54147 56b.13 0.4708 

597.18 0.4488 
625.41 O.CZb9 
653.50 0.4107 
681.45 0.3940 
709.29 0.3787 
737.04 0.3645 
792.28 0.3392 

b47.24 9.3173 
95b.85 9.2809 

1065.44 0.2522 
1173.61 0.2289 
12bl .48 0.2096 
1389.11 0.1933 
1496.55 0.1793 
1603.85 0.1611 
1711.03 0.1567 
1818.11 0.1475 

3 0 3 .  sr n. 8518 

83.320 
bb. 670 

6b 6.54122 
68 6.78133 
70 7.01819 
75 7.60364 

89.982 
93.265 
96.521 

104.571 
112.526 

150.555 
156.051 
161.502 
174.971 
188.266 

7.?8b38 
7.960 00 
8.11974 
8.26942 
b.41050 

a n  8.1804 5 
b5 8,75074 

95 9.87685 
90 9.31587 

120.420 
128.281 
136.132 

201.440 
212.533 
22 7.58 0 

1.511 2.611 
1.519 2.607 

1.532 2.607 
1.548 2.613 
1.568 2.625 
1.593 2.643 
1.622 2.666 
1.655 2.694 

144.005 
151.918 
159.899 

240.614 
253.663 
266.7 5 7 

8.54421 
8+67154 
8.79536 

1 1 5  12.09181 
1 2 0  12.64043 
125 13.1  b756 
1 5 0  13.73340 
135  14.2  781 1 
1 4 0  14.82184 
150 15.9067 5 

160 1 6 .  9bbb7 
180 19.14945 
2 0 0  21.30007 
220 23.44b46 
240 25.5897 6 
260 21.73072 
2 8 0  29.86983 
3 0 0  32.00 747 
320 34.14391 
3 4 0  36.27936 

360 38.41401 1925.11 0.1392 

400 42.6813b 2138.92 0.1252 
420 44.81430 
440 46.94680 
460 49.07896 
4 8 0  51.21061 
5 0 0  53.3 4240 
520 55.47377 
5 4 0  5 7. 60493 

560 59.73592 
5 8 0  61.86675 
600 63.99745 
650 69.32370 
700 74.64937 
800 b5.299rr8 
9 0 0  95.94849 

1 0 0 0  106.59679 
1500 159.83324 
2000 213.06653 

3bO 40.54798 2032.04 0.1319 

167. 972 
176.162 
184.495 
192.Y94 
201.680 
210.575 
229.058 

248.562 
290.915 
337.754 
588.572 
442.649 
499.036 
556.891 
615.358 
671.892 
732.011 

279.925 
293.196 
306.594 

8.91043 
9.02338 
9.13277 
9.239 0 7 
9.34269 
9.14400 
9.64078 

9.83128 
10.1978b 
10.54903 
10.88579 
11.20710 
11.51225 

~ ~ . .  . 
320.147 
333.8 76 
347.805 
376.333 

1.693 2.727 
1.735 2.765 
1.780 2.807 

2255 
2289 
2320 
2380 1.b80 2.901 

1.989 5 .005 2435 
2539 
2640 
2741  
2843 
2926 
3050 
3155 
3259 
3363 

3466 
3567 
3667 
3764 
3860 
3953 
4044 
4133 
4219 
4304 

4386 
4467 
4545 
4735 
4916 
5257 
5575 
5875 
7174 
8234 

9141 
9947 

10662 
11258 
12199 

405.856 
46b.263 
534.964 
605.654 
679.575 
755.785 
b33.446 
911.703 
990.0 18 

1067.959 

2.2i9 3.227 
2.437 3.440 
2.622 3.622 
2.763 3.761 
2.858 5.853 

11.79990 
12.0 6999 
12.32274 
12.55870 

.. 
2.926 3.919 
2.917 3.909 
2.agz 3.883 

2.856 3.846 
2.814 3.804 

789.595 1145.257 12.77969 
846.343 1221.762 12.98653 
902.244 1297.416 13.18064 
957.306 1372.226 13.36512 

1011.584 1446.247 13.53535 
1065.132 1519.537 13.69825 
111b.042 1592.185 13.b5263 
1170 -389 1664. 267 13.99993 
1222.254 1735.b65 1 4 . 1 4 0 4 6  
1273.701 ibo7 .045  i s . z ~ r 9  

1324.731 1877.805 14.40296 
1375.547 1941.350 34.52660 
1426.169 2018.699 14.64591 
1551.861 2193.705 14.92635 
1 616.  896 2 368.0 4 b 15.185 0 0 
1925.827 2715.585 15.64939 

~ .- 
2.712 3 . i ~  
2.731 3.720 
2.693 3.682 

2245.75 0 .1192 
2352.53 0.1138 
2459.21 0 .1088 
2566.00 0.1043 
2672.70 0 . 1 0 0 1  
2779.37 0.0962 
2886.02 0.0927 

2.659 3.648 
2.629 3.617 
2.604 3.591 
2.581 3.569 
2.563 3.550 

2.548 3.535 2992.66 0.0894 
3099.26 6 .5863 
3205.83 0.3834 

2.535 3.522 
2.524 3.511 
2.501 3.492 
2.495 3.482 

3472.35 (1.0770 
3738.76 0.3715 
4271.46 0.0625 
4804.04 0.0556 
5336.56 0 .0500 
7998.63 0.0333 

I0660.39 0.0250 

2.487 5.47+ 
2.486 3.472 
2.488 3.474 
2.536 3.522 
2.644 3 . 6 3 0  

2.7b6 3.772 
2.934 3.921 
3.146 4.140 
3.624 4.653 
6.bb6 8.319 

..- . .~ 
2174.587 3062.940 lb.05821 
2423.188 3410.130 16.42379 
3676.720 5156.560 17.83914 
4969.844 6942.552 18.86454 

6327.197 8792.766 19.68966 2 5 0 0  216.29912 
3 0 0 0  319.53997 
3 5 0 0  372.87363 

13322.06 0 . 0 2 B O  
15983.68 G.0167 
18645.2b 0.5143 
21306.b7 0.0125 
26630.03 0 .0100  

.._ .-. 
7757.596 10716.103 20.30100 

10967.038 14917.980 21.78086 
15969.590 21000~400 23.95832 

9279.717 12732.022 2 i . 0 0 4 9 ~  
4 0 0 0  426.73003 
5 0 0 0  541.36348 
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THERUOOVNAHIC PROPERTIES OF PARAHYiWOGEN 

SO P S I A  ISOdAR 

TEHPE RPl TURE OENSITV 

DEG. R L W C U  FT 

25.029 4.81997 
26 4.79276 
2 8  4. 73395 
30 4.67106 
32 4.60459 
34 2.53416 
36 4.45907 
38  4.37826 
40 4.29066 

46 
48 
50 
52 
54  
56 
58 
64 

62 
64 
66  
68  
70 
75 
80 
85 
90 
95 

100 
1 0 5  
110 
115 
120 
1 2 5  
1 3 0  
1 3 5  
140 
1 5 0  

160 
180 
200 
220 
240 
1 6 0  
2 8 0  
3 0 0  
320 
3 40 

360 
380 
4 0 0  
420 
440 
460 
4 8 0  
5 0 0  
520 
540 

560 
580 
600 
650 
700 
8 0 0  
9 0 0  

1 0 0 0  
1 5 0 0  
2 0 0 0  

2500 
3000 
3500 
4000 
5000 

42 4.19413 
44 4.08679 
45.406 4 . 0 0 3 5 5  
45.401 0.26268 

0.25622 
0.23 763 
0.22238 
0.20949 
0.19835 
0.18858 
0.17991 
0.17214 

0.16511 
0.15871 
0.15285 
0.14746 
0.11248 
O.lJ152 
0.12224 
0.11428 
0.10734 
O.iOl25 

0.09584 
0.09100 
0.08 664 
0.08270 
0.07911 
0.07583 
0.07282 
0.07004 
0.06747 
0 a 06287 

0.05886 
0.05222 
0.01695 
0.04265 
0 - 03908 
0.03b06 
0.03546 
0.03124 
0 . 0  2 929 
0.02756 

0.02603 
0.02 466 
0. 02343 
0.02231 
0 .02130 
0 .02038 
0.01953 
0.01875 
0 . 0 1 8 0 3  
0.01736 

0.01674 
0.01616 
0.01563 
0.01443 
0 .01340 
0.01172 
0. 01042 

0.00626 
0.0 0469 

o. o a 9 u  

0.00376 

o. 0026a 

o.aoi8s 

0.00313 

0.00234 

TIIO-PMASE BOUNOARV 

v ( o t v o w p  v ISP/OU), - v ( o ~ / o v l p  

B T U l L U  PSIA-:U FT /BTU P S I A  

l O V / O T t / V  TMERHAL 
5ONOUCTIV ITV 

l / O E 5 .  R BTU/FT-HR-R 

269.20 
260.03 
267 -11 
267 .24  
265.b1 
262.49 
258.16 
251. 14 
243.55 

233.26 
221 .81 
L 1 3 . 0 0  

d 8  . 63 
90.66 
91 -18  

103.54 
109.77 
115.87 
121.85 
127.73 
133.51 

139.17 
14b.78 
150.36 
155.95 
161 -42 
175.11 
188 .74  
202.41 
216.20 
230 .LC 

22k.62  
259.44 
274 .81  . . ~~ 

290.82 

325.10 
343.48 
362.74 

307.57 

382 -93 
425.90 

472.31 
573.99 
682.16 
792.01 
898.57 
998.69 

1090 -40 
1173.93 
1249.81 
1319.55 

1384 .45 
1445.81 
1505.26 
1563 -45 
1621.25 
1679.43 
1738.02 
1797.52 
1857.94 
1919.16 

1981.81 
2045.12 
2109.35 
2272.96 
2440.13 
2782.33 
3128.35 
3478.00 
5287.14 
7266 -27 

9434.38 
11766.74 
14492.77 
18585 .O4 
407b8.97 

14. 091 
13.803 
13 .106  
12 .496  
11.995 
11.566 
11.186 
10.851 
10.527 

1 J . l Y O  
3.825 
9.549 
3.665 
3.677 
3.699 
3.707 
3 .708  
3 .706  
3 .702  
3. 699  
3 .696  

3 .695  
3.693 
3 .691  
3 .688  
3.685 
3.674 
3.661 
3 .644  
3.622 
3.594 

3.558 
3 . 5 1 6  
3.465 
3 .407  
3.342 
3.272 
3.196 
3.117 
3.035 
2. 870 

2.710 
2.424 
2.205 
2.047 
1 .941  
1.876 
1.842 
1.830 
1 .835  
1.150 

1 .873  
1.9OJ 
1 .928  
1.956 
I. 984 
2 .009  
2 . 0 3 1  
2.051 
2.068 
2.083 

2.095 
2 .106  
2.114 
2 .129  
2.138 
2 .144  
2.195 
2 .142  
2.101 
2.015 

1 . 9 1 2  
1.815 
1 .693  
1. b72 
5 .789  

13259.73 
12666.0b 
11 525 -86 
10 562 -67 

961 8-16 
8691.80 
7808.74 
6 887.73 
6 002.51 

5090.28 
4217.02 
3630.74 

36.94 
37.66 
39.63 
41.11 
42.27 
43.21 
43.98 
44 .  62 
45.17 

45.64 
46.05 
46.40 
46.71 
46.99 
47.56 
47 .99  
48.33 
48.61 
48.83 

49.01 
49.16 
19-28 
49.39 
49.48 
49.55 
49.62 
49.68 
49.73 
49.81 

49.8? 
49.97 
50.02 
50.06 
50.01 
50.09 
50 .10  
JO.11 
50.11 
50 .ii 

59.11 
50.11 
50.11 
50 .11  
50.11 
50.11 
50.11 
50.10 
50.10 
50.10 

5 0 . 1 0  
50 .10  
50.09 
5 0  -09 
50.08 
50.08 
50.07 
50.06 
50 .01  
50 .os 

50.03 
50 .02  
5 0 . 0 0  
49.93 
49.01 

0.0 057 966 
0.3060 176 
0 - 0  064438 
0.0068682 
0.0073900 
0.0080 0 1 0  
0.0 OU7034 
0.0 096085 
0.U106795 

0.0120937 
0.0 138 911 
0.015b79b 
0.0 425479 
0.0204850 
0 . 0 3 5 1 5 2 1  
0.03136J4 
0.0284888 
0.0262087 
0.3243*18 
0.0227760 
0. OZl43bO 

0 .(I202 772 
0 -01926U3 
0.0183581 
9 rO17S504 
0.0168217 
0.0 152723 
0.0140154 
0.0129701 
0 - 0  120 8b5 
0.0113223 

0.0105577 
0 s 0 100 727 
0.0095529 
0.0030674 
0.0085b77 
0.0082872 
0 . 0  079403 
0.0076226 
O.OO733Ob 
0.0068108 

0.0063623 
0.0056225 
0.0050429 
O.OOb573b 
0.0041853 
0.0 0 3  85 8S 
0.0 035794 
0 . 0 0 3 3 3 8 3  
0 .OO31278 
0.0029525 

o . 0 0 ~ 7 7 8 0  

0.00219a9 
0.0026310 

0 . 0  023795 
0 . 0  O227lO 
0.0021 720 

0.0019979 
0.0019210 
0.0018491 

0 - 0  017836 
0.0017221 
0.0015646 
0. a015 365 
0 . 0 0 1 4 2 6 8  
0.0012485 
0 . O D 1 1  098 

0.0006661 
0.0004997 

0 . 0 0 0 3 9 9 8  
0 . 0  OJJ332 
0.0002857 
O.OOU?503 
O.OOO2U40 

0. o oza ai3 

0.0009989 

55 

0 .  042 8 0  
0 .04569 
0.050 32 
0.05331 
0 . 0 5 4 2 8  
0.05643 
0.05733 
0.05836 
0.05883 

0.05879 
0.05827 
0.05761 
0.01377 
0.01379 
0.01398 
0.01425 
0.01458 
0.01493 
0.01532 
0.01571 
0.01610 

0.01651 
0.01692 
0.01733 
0.01775 
0.01817 
0 . 0  1922 
0 . 0 2 0 2 9  
0.02136 
0. 02244 
0.02352 

0.02461 
0.02570 
0.02688 
0.02810 
0 .02932  
0.0 3055 
0.03177 
0.03297 
0.03420 
0.03710 

0.04027 
0.05183 
0.06131 
0.06915 
0.07551 
0.0805b 
0.0144S 
0.087*1 
0.08363 
0.09133 

0.09265 
0.09373 
0.09410 
0.09561 
0.09652 
0.09746 
0.09845 
0.09950 
0 .100  62 
0.10178 

0 . 1 0 3 0 2  
0.10*31 
0.10564 
0.10912 
0.11277 
0.12037 

0.13578 
0.17479 
0.27727 

0.33504 
0.39485 
0.46995 

1.58368 

o.izoos 

0 .6111~1  

VISCOSITY THE RHAL 0 IELECT R I C  
OIFFUSIVITV CONSTANT 

L U l  FT - SE C 
X 105 

1.726 
1.607 
1.401 
1.244 
1.116 
1.010 
0.922 
0.846 
0.778 

0.718 
0.611 
0.625 
0 . 0 9 8  
0.099 
0.103 
0.106 
0 .109  
0.113 
0.116 
0 .120  
0 .123  

0 .126  
0.130 
0.133 
0.136 
0.139 
0.147 
0.155 
0.163 
0.170 
0.177 

0.184 
0.192 
0.198 
0.205 
0.212 
0.218 
0.225 
0.231 
0.237 
0.250 

0.262 
0.307 
0.342 
0.368 
0.318 
0.404 
0.418 
0.431 
0.442 
0.453 

0 .464  
0.474 
0.484 
0.493 
0.502 
0.512 
0.521 
0.530 
0.539 
0.547 

0.556 
0 -565 
0 a 574 
0 .595  
0.617 
0 .659  
0.701 
0.743 
0.942 
1.130 

1.306 
1 .474  

Sa F l l H R  

0.00569 
0.00591 
0.00618 
0 . 0 0 6 2 2  
0 . 0 0 6 1 2  
Y.OO59J 
0.00572 
0.00552 
0.00527 

0.00497 
0.00463 
0. O G  636 
0.01389 
n.at1.67 
0 ~ 0 ~ 7 2 2  
0 .01974  
0.02225 
0 .02479  
0.02738 
0.03001 
0.03269 

0.03543 
0.03823 
0 . 0 4 1 0 8  
0.04399 
0.04696 
0.05 465 
0.P6273 
0.07119 
0 . 0 8 0 0 0  
0.08911 

0.09849 
0.10807 
0.11818 
0.12057 
0 . 1 3 9 0 3  
0.14953 
0.15999 
0.17024 
0.11059 
0 . 2 0  346 

0.22 767 
0 . 3 0  757 
0.37963 
0.44757 
0.51381 
0.57976 
0.65631 
0.71392 
0.78285 
9.85332 

0.92539 
0.99913 
1.07b58 
1.23 1.15178 0 69  

1.31132 
1.39373 
1.47793 
1.56319 
1 .65156  

1.74105 
1.83234 
1.92542 
2.16597 
2. 41 797 
2.95581 
3.53881 
4.16614 
7.93255 

16 .27535  

23.65417 
32.18104 

1 .635  42.32207 
1.790 55.95656 
2.105 103.44466 

1 .25598  
1.25438 
1.25093 
1 . 2 l 7 2 5  
1.213 3 8  
1.23928 
I. 23493 
1.230 26 
1.22522 

1 - 21970 
1.21358 
1 . 2 0 8 8 5  
1.0 1274 
1.01152 1 . 0  1242 

l.OlO7f 
1 . 0  10  1 5  
i . 0 ~ 9 6 1  
1.0 0913 
1.00871 
1.0 08 3 3  

1 .00799  
1 .00768  
1.00740 
1.DOTl4 
1 .00689  
1 .00636  
1 . 0  0591 
1.00553 
1.00519 
1 .00489  

1.00463 
1 . 0 0 4 4 0  
1.00419 
1 .00400 
1.00382 
1.00366 
1.08352 
1.0 0 3 3 8  
1.00326 
1 . 0 0 3 0 4  

1.002 84 
1.0 0252 
1.00227 
1 .00206  
1 . 0 0 1  89 
i . a o i 7 4  
1.0 0162 
1.00151 
1.0 01 41 
1.00133 

1.0 0 1  26 
1.00119 
1.00113 
1.00108 
1.00103 
1 .on098 
1.000 94 
1 . 0 0 0 9 1  
1.0 00 87 
1 . 0 0 0 8 4  

b . 0 0 0 8 1  l.UO078 

1.00075 
1.00070 
1.00065 
1.00057 
1.00050 
1.0 00 45 
1 .00030 
1.00023 

1.00018 
1 .00015 .~ 
1 . 0 0 0 1 3  
1 . 0 0 0 1 1  
1 .30009  

PRANOTL 
NUHBER 

2.2658 
2.0426 

1.5416 
1.4261 
1.3537 
1.3006 
1.2597 

i . 7 t a 7  

1 . ~ 3 . 3 8  

1.2394 
1.2592 
1.2858 
0 .9684  
0 .9c97  
0.9021 
0 .8690 
0.8447 
0.8257 
0.8099 
0.7971 
0.7863 

0.7769 
0.7687 
0.7516 
0.7553 
0.7495 
0.7375 
0.7277 
0.7196 
0.7129 
0.7077 

0.7037 
0.7011 
0.6975 
0.6946 
0.6933 
0.6933 
0.6947 
0.6979 
0.7014 
0.7025 

0.7025 

0.6915 
0.6935 
0.6948 
0.6955 
0.6956 
0.6953 
0.69b8 
0.6940 

0.6932 
0.6924 
0.6915 
0.6907 
0.6900 
0.6893 
0.6887 
0.6881 
0.6877 
0.6872 

0.6869 
0.6866 
0.6863 
0.6857 
0.6853 

0.6844 

0.6836 
0.5324 

0.5294 
0.5269 
0 . 5 1 8 5  
0.4915 
0.3981 

0 .6e90  

0.6018 

0.6841 



THERHOOYNAHIC PROPERTIES OF 'ARAhYDROGEN 

1 0 0  P S I A  ISOBAR 

ISQCHORE 
O E U V A T I V E  

.B 'S IA /R  

I N I E R N A L  ENTHALPY 

BTU/LB BTUILB 

-132.b24 -121.992 - 13  1.662 - 127- 1 13 
-12b.408 -124.513 
-124.929 -120.9b3 
-121.220 -117.219 
-117.263 -113.202 
-113.041 -101.914 
-1Ob.531 -104.332 
- 1 0 3 . 1 0 5  -99.423 

-98.517 -94.143 
-92.919 -1b.439 
-b6.b28 -02.223 

-72.559 -67.611 
-63.6b2 -58.674 
-63.320 -58.100 

47.919 81.771 
54.212 92.045 
59.652 100.9b7 
64.515 109.027 
69.030 116.50b 

73.265 123.551 
77.307 130.304 
81.206 136.820 
14.992 143.155 
b8.6b8 149.343 
91. 636 164.329 

lG6.219 178.813 
114.747 192.952 
123.075 206.850 
131.323 220.579 

139.538 234.204 
141.745 241.163 
155.9b2 261.306 
164.2b3 274.b72 
112.616 28b.497 
1b1.190 302.215 
189.152 316.056 
19b.616 330.047 
207.715 344.215 
226.435 373.164 

246.139 403.146 
2bb.943 466.137 
335.9b1 533.2bC 
3b6.9bb 604.320 
441.221 678.524 
291.741 754.973 

: ENERGY 

-8o.1~5 - t5 .359 

ENTROPY 

BTUILB-R 

1.18956 
i . 23557  
1.35784 
1.47959 

cv  CP 

0 l U  I LB - R  

1.137 1.55) 
1.153 1.59b 
1.197 1.109 
1.241 1.820 
1.285 1.942 
1.325 2 .074 
1.360 2.214 
1.391 2.370 
1.417 2.542 

VELOCITY 
OF SOUND 

F I I S E C  

4231 
4192 
407b 
3916 
3b91 
3808 
3?11 
3623 
3518 

3402 
3269 
3121 
2952 
2146 

TEHPERITURE VOLUME 

OEG. R CU f T / L E  < 
ISOTHERM 

D E R I V A T I V E  
;U F T - P S I A I L  

25.255 
26 
2b 
SO 
32 
34  
36  
38 
40 

22 
44 
46 
4b 
5 0  
52 
52.072 
52.072 
5 4  
56 
51 
60 

62 
64  
bb 
6b  
1 0  
75 
bo 
b5 
90 
9 5  

1 0 0  
105 
1 1 0  
1 1 5  
120 
125 
130 
1 3 5  
140 
1 5 0  

0.20695 
0.20785 
0.21036 
0.21310 
0.21607 
0.21931 
0.22287 
0.226bO 
0.23120 

0.23620 
0.24195 
0.24b70 
0.256b7 
0.26720 
0.2 b12 7 
0.2b190 
1.bZb26 
2.04310 
2.23222 
2.40376 
2.56397 

2.1 1591  
2.8620 1 
3. DO 33 9 
3.14103 
3.27561 
3.60163 
3.91653 
4.22339 
4.52414 
4.b2013 

5.11229 
5.40135 
5.6b7b5 
5.97221 
6.2 5477 
6.53578 
6.b1546 
1.09397 
1.37148 
7.92392 

2b19.91 
2736.47 
2513.71 
2339.52 
2168.21 
1990.99 
1b32.61 
1662.64 
1C69.Ob 

1311.65 
1129.67 
949.6b 
113.36 
5b9.bJ 
103.94 
39bsb3 

97.30 
IZb.17 
154.30 
171.19 
197.97 

217.22 
235.36 
2 5 Z - b U  
269-22 
215.23 
323 31 
359.32 
393.bO 
427.13 
459.56 

491.24 
522.32 
552.92 
5b3.10 
612.92 
642.45 
671.12 
700.16 
729.61 
7b6.79 

b43.43 
955.92 

1066.63 
1176.4b 
lZb5.11 
1395.4b 

75.976 
75.503 
75.917 
73.24b 
71.193 
70.352 
6b. 769 
67.073 
65.056 

1.60102 

1. b4529 
1.96914 
2.09499 

i .72275 

61.716 
59.959 
55.775 

2.2237b 
2.35644 
2.49456 

1.438 2.740 
1.457 2.975 
1.473 3.261 

55.00b 
4S.614 
43.400 
43.1b3 

3.562 
3.092 
2.770 
2.532 
2.343 

2.190 
2.662 
1.952 
1. b5b 
1.711 
1.594 
1.455 
1.340 
1.245 
1.163 

1.092 
1.030 

0.9754 
0.9266 

018431 
O.bO7l 
0.7742 
0.7439 
0.6903 

0.6442 
0.56b2 
0.5090 
0.4612 
0.4211 
0.3b85 
0.3602 
0.335b 
(1.3145 
0.2957 

0.2791 
0.2642 

0.1)828 

2.64059 
2.79b67 
2.97716 
2.98494 
5.67245 
5. b6629 
6.02194 
6.17004 
6.29607 

6.41245 
6.51956 
6.61983 
6.71439 
6. LO408 
7.01090 
7.197 b9 
7.36935 
7.52b22 
7.67669 

7.81641 
7.94blb 
8.0747b 
b.1953b 
8.31136 
8.42335 
b.53191 
b.63752 
8.74056 
b.94026 

9.13307 
9.50349 
9. b57OQ 

IO. 19541 
10.51795 
10.b2406 
11.11246 
11.38317 
11.63641 
11. b7219 

12.09412 
12.30124 

l.Cb7 3.618 
1.504 4.153 
1.526 5 . 0 1 8  
1.527 5.109 
1.736 5.938 
1.676 4.7b9 
1.638 4.201 
1.612 3.b57 
1.591 3.617 

1.571 3.442 

2496 
24b1 
1242 
1303 
1355 
1401 
1444 

14b5  
1523 
1558 
1592 
1b24 
1700 
1769 

1.520 2.801 l b 3 3  
1.523 2.160 1b94  
1.531 2.733 1950  

2003 
2052 
2099 
2143 

1.541 2.116 
1.556 2.709 
1.516 2.r09 
1.599 2.71b 
1.628 2.733 21b3 

2222 
225b 
2292 
2325 
2385 

~.._. 
1.661 2;755 
1.69b 2.1b2 
1.739 2.b15 
1.7b4 2.853 
1.b83 2.939 

1.992 3.03b 
2.222 3.253 
2.438 3.459 
2.623 3.63b 
2.764 3.114 
2.b59 3.864 
2.910 3.912 
2.927 3.927 
2.91b 3.916 
2.b93 3.bb9 

2.b57 3.b52 
2.b15 3.809 
2.713 3.766 
2.732 3.724 
2.694 3.6b5 
2.b60 3.651 
2.630 31620 
2.604 3.594 
2.582 3.571 
2.563 3.552 

2.54b 3.537 
2.535 3.524 
2.525 3.513 
2.506 3.494 
2.495 3.4b3 
2.468 3.474 
2.4b6 3.473 
2.48b 3.415 
2.536 3.522 
2.644 3.630 

160  a. 4735h 24c1 
2546 
264b 
2 1 4 9  
2b52 
2955 
3060 
3164 
3269 
3373 

3416 
3517 
3611 
3774 
3b70 
3963 
4054 
4142 
4229 
4313 

4395 
4476 
4555 
4144 
4925 

_.. .. . 
1 bo 9.56911 
2 0 0  10.6550 3 
220 11.7366b 
240 12.b1526 
260 1 3 .  b9148 
2 b0 14.96587 
3 0 0  16.03b19 
320 17.11053 
340 l b . l b l 2 9  

360 19.25125 
380 20.32054 
400 21.3b927 
4 2 0  22.45752 
440 23.52536 
460 24.592bb 
4b0 25.66006 
5 0 0  26.72699 
520 27 0 7937  1 
540 2brb6OZZ 

560 29.92657 
5 b0 30.99276 
600 32.05881 
650 34.72346 
7 0 0  31.3b754 
8 0 0  42.7 1 44 8 
900 48.04034 

1 0 0 0  53.3652b 
1500 79.98623 
2000 106.60386 

2 5 0 0  133.22060 
3 0 0 0  159.u3999 
3500 lb6.492D9 
4 0 0 0  213.32905 
5 0 0 0  270.15b81 

1502 .bb 
1610.99 
111b.bl 
1b26.55 

555.71i 832.83b 
b l 4 . 2 l b  911.273 
672.901 989.742 
731.149 1067.b17 

1934.07 18b.753 1145.234 
b45.564 1221.845 2041 - 4 5  

2148.13 
2255.91 

a;Iioi 
0.231Y 
0.2279 

901.521 1291.593 
956.634 1372.447 

1010.957 1446.583 
1064.547 1519.9*0 

12.49560 
12.67821 
12.85061 
13.01373 

2363.01 
2410.04 
2577.01 
2683.93 
2790.8J  
2897.64 

3004.44 
3111.21 
3217.96 
3414.72 
3151 -3b 
4Zb4.44 
Cb11.29 
5350.30 
8012.56 

lOO74.51 

13336.21 
15997.95 
18659.5b 
21321.19 
26644 a 3 8  

0.21bO 
0.2088 
0.2004 
0.1927 
G.ib55 

0.17b8 
C.1727 
0.1669 
0.154G 
0.1130 
0.1251 
0.1112 
G.1000 
0.06b7 
0 .0500  

0.0400 
0.5333 
0 . 0 2 l ) b  
G.025b 
0 .0200 

1117.494 1592.b49 
11 69.875 1664.7 86 
1221.770 1736.C34 
1273.246 180 1.659 

1324.301 1878. l60 
1375.142 1949.044 
1425.785 2019.42B 
1551.524 2194.509 
1676.599 2368.914 
1925.5b9 2116.546 

2423.026 3411.210 
3676.6bO 5157.769 
4969.796 6943.810 

6327.133 8794.018 
7756.7bO 10716.583 
9211.546 12724.b74 

10919.856 14070.132 
15412.223 20414.833 

~ 1 7 6 . 3 9 2  3063.9b9 

13.16b24 
13.31565 
13.4562b 
13.59169 

13.71895 
13. b4265 
13.96202 
14.24258 
14.50133 
14.96584 
15.37474 
15.74031 
17.155b.3 
1b.18126 

19.OJ038 
19.697C5 
20.31910 
21.Ob431 
23.145 86 

.. 
5265 
5513 
5bb3 
7180 
b24b 

2.186 3.772 
2.930 3.916 
3.115 4.107 

9146 
9953 

10676 
3.485 4.501 
5.856 7.150 

11295 
12269 
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THERMODIMAMIG PROPERIIES OF ~Al lAH'fOROGEN 

1 0 0  PSIA I S W A R  

TEMPERATURE DENSITY 

OEG. R LBICU FT 

ViI?/OU)v , 
PsIpI-:u F T I B l  

- I I i O P I o q  

I U  PSI1 

iDV/OTJ I V  

1IOEG. R 
* :  TNERMAL 

:ONOUCTIVIl  
BTUIfT-HR. 

VISCOSITY 
ry C 

THERMAL 
IIFFUS I V I T  1 

sa FTIHR 

OIELECTRIC 
I CONSTAN1 

PRANOTL 
NUMBER 

.R LBIFT- EC 
x l o ?  

25.255 4.83213 
2 6  4.81120 
28 4.75386 
30 4.b92b1 
32 4.62007 
34 4.55973 
3b 4.40699 
31 4.40915 
40 4.32522 

42 4.23376 
44 4.13316 
4b 4.02089 
48 3.89295 

52 3.  55533 
52.072 3.54733 
52.072 0.54697 
54  0.48945 
5 6  0. 44798 
58 0.41601 
60 0.39002 

6 2  0.36819 
6 4  0.34940 
bb 0.332% 

50 3.74258 

275.77 
274.96 
272 -59 
272.79 
271.51 
268.76 
2b4.78 
259.02 
251.b9 

242.58 
231 -66 
219.33 
205.51 
188.56 
168.03 
167.40 

88.73 
97.17 

1 0 5 . 0 0  
112.29 
119.19 

125. b8 
132.04 
138.31 

14.010 
13.792 
13.169 
lZ .573  
12.073 
11. b48 
11.270 
13.946 
10.b15 

13.298 
3 .956  
3.587 
3.154 
8 .634  
8 . 0 0 0  
7 .47J  
3.751 
3.770 
3.775 
3.77b 
3.775 

3 .785  
1 .789  
3.790 

13  bZb.18 
13165.90 
11949.# 
I O  978 -45 
1 0  034.91 

9114.8b 
8222.89 
7330.8S 
b440.62 

5553.22 
4669.10 
3818.54 
3010.64 
2207.49 
1436.15 
1414.80 

53.22 
b2.73 
69.13 
73.71 
77.21 

79.98 
82.21 
84.12 
85.71 
87.08 
89.77 
91.74 
93 .24 
96-41  
95.34 

9b.  09 
96 -10  
9 7 - 2 1  
97.63 
97.99 
98.30 
98.5b 
98.78 
98.98 
99.29 

99.54 
99.90 

100.11 
100.24 
100.33 
100.38 
100.42 
100.44  
100.4b 
100.46 

105.46 
100.4b 
100.W 
100.45 
100.45 
100.44 
100 .43 
100.42 
100.41 
100.40 

0.005b491 
0.0058107 
0.0062693 
0.0061720 
0 + 0 071 544 
0.0 077184 
0.0 083631 
0.0091495 
0 0 101 009 

0.0 112937 
0.012b41b 
0.0 148 682 
0.0 17 b 0 68 

0.043b2 
0.04588 
0.05059 
0.05366 
0.05571 
0.05694 
0.05791 
0 . 0 5 9 0 2  
0.05960 

0.059b8 
0.05930 
0.05846 
0.05713 

1.741 
1. 646 
1.437 
1 .273  
1.142 
1.034 
0.944 
0.8b7 
0.799 

0.738 
0.682 
0.b30 
0.580 
0.530 
0.478 
0.476 
0.120 
0.121 
0.124 
0.126 
0.129 

0.132 
0.135 
0.130 
0.141 
0.144 
0.152 
0.159 
8 . l b b  
0.173 
0.181 

0.187 
0.194 
0 . 2 0 1  
0.208 
0.21* 
0.221 
0.227 
0.233 
0.239 
0.252 

0.263 
0.308 
0 .  342 
0.368 
0.387 
0.404 
0.218 
0.431 
0 .443 
0.45C 

0.464 
0.474 
0.484 
0 .  493 
0.503 
0.512 
0.521 
0.530 
0.539 
0.548 

0.00579 
0.90597 
0.00623 
O-OOb28 
0.00620 
0.40602 
0.00583 
0.005b5 
0.00542 

0.00515 
0.00482 
0 .00446  
0.0040b 
0.00355 
0.00291 
0.00290 
0.00771 0- 0 0 5  86 

0.00447 
0.01114 
0.01278 

0-01440 
O.OlbO0 
0.017bO 
0.01921 
0.0208~ 
0.02496 
0.02923 
0. OSJbb 
0.03824 
0.04295 

0.01779 
0.05273 

O.Ob325 
0.01859 
0 . 0 7 3 9 5  
0.07930 
0.08445 
0.08973 
0.10137 

0.113b5 
0.15277 

a.05791 

0.1a892 0.2230 b 

0.25638 
0.28956 
0.32303 
0.35701 
0.391bb 
O.bZ70l 

0.4b327 
0.50030 
0.53819 
0.57b94 
O.blb54 
0. b57OO 
0.69835 
0 .74059  
0.78370.  
0 .82767 

1.25b70 
1.2 5547 
1.252 1 0  
1.24851 
1.24474 
1.24077 
1.2 36 54 
1 .23204 
1.22721 

1.22196 
1.21b22 
1.20984 
1.202 b0 

2.2383 
2.0643 
1.7477 
1.5543 
1.4334 
1.3567 
1.2996 
1.252b 
1.2265 

1.2192 
1.2317 
1.2648 
1.3218 
1.4341 
1.6605 
1.6675 
1.34bl  
1.1592 
1.0508 
0.9820 
0.9337 

0.8975 
0 .8699  
0.8480 
0.8302 
0.8153 
0.7869 
0.7665 
0.7509 
0.7387 
0.7293 

0.7219 
0.71b7 
0.7110 
0.7063 
0.7034 
0.7022 
0.7025 
0.7055 
0.7082 
0 .7079  

0.7068 
0.b934 
0.6948 
0. b962 
0.6972 
0.6975 
0.6974 
0.6969 
0 .69b l  
0.b952 

Dab912 
0.6933 
0.6923 
0.b914 
0.b90b 
0.6898 
0.6891 
0.b885 
0.b880 
0.b8Z5 

0.6872 
0.68b8 
O.bIb5 
0. b859 
0.6854 
0. b848 
O.bI44 
0.b841 
0. b83b 
0.5332 

o.5sas 
0.5281 
0.5219 
0.5014 
0.4149 

0.0220Z25 
0 . 0 3 0 2 1 9 4  
0.0305221 
0.0669217 

0.05525 
0.052b2 
0.05250 

~ ~ ... 
1.19415 
1.18371 
1.18327 
l .Ot6bb 0 . 0 1 9 0 3  

0.01807 
0.01785 
O.Oi788 
0 . 0 1 8 0 2  

0.01820 
0.01851 
0.01681 
0.01913 
0.0 1947 
0 -020 38 
0.02133 
0.02232 
0.02333 
0.02435 

0.02539 
0.02644 
0.02759 
0.02878 
0.02991 
0.031 17 
0.03237 
0.03351 
0.03472 
0.037bO 

0.06075 
0.05194 
0.06135 
0.06914 
0.07550 
0.08055 
O . O L ) 6 6 5  
0.08742 
0.00965 
0.09135 

0.09269 
0.09378 
0.09476 
0.03568 
0.09659 
0.09751 
0.09853 
0.09958 
0.10070 
0.10187 

0.049288S 
0.0400 758 
0 .os43474 
0 .03034W) 

8.0211842 
0.0250727 
0 .OZ32033 
0.021 6508 
0.0 203366 
0.0171593 
0.0158545 
0 - 0  143737 
0.0111816 
0.0121365 

0.011364b 
0.0106527 0.0 100 341 

0 094907 
0 -0090 08b 
0.0085774 
0.0 081 891 
0.0078371 
0.0 075 1 b3 
0 - 0  069524 

0.0014718 
0 . 0 0 5 b 8 P  
0.0050 8 54 
O.OoCbOO8 
0.0042032 
0.0038701 
0 - 0  035868 
0.0 OJ3428 
0.0 0313 03 
0.0029435 

0.0027780 
0.0026303 
0.0024977 
0.0023779 
0.0 022 692 
0.0021700 
0.0020792 
0.0019958 
0.0 0191 88 
0.0018476 

1 .023  03 
1.02179 
1.02023 
1.01895 

1 .01789  
1.01b97 
l . O l b l b  
1.01545 
1.01481 
1.01347 
1.0 12 38 
1.0 11 57 
l.OlO71 
1 01005 

1.00947 
1.0089b 
1.00851 
1 . 0 0 8 1 0  
1.0 0774 
1.00740 
1 0 07 10 
l.OOb82 
1.00b5b 
1.0 06 IO 

1.0 OS71 
1.0 0505 
1.00454 
1.00412 
1.00377 
1.00548 
1 .00325 
1.0 0301 
1.00282 
1.OOL6b 

1.00251 
1.0 0238 
1.00226 
1.0 0215 
1.00201 
1.00196 
1.00188 
1.00181 
1.001 74 
1.00167 

68  0.31837 
~. 

.. ..~... 141.48 
70 0.30529 150.58 
75 0.27765 165.57 
80 0.25533 180.28 

3 .7 i7  
3.783 
3.767 
3.747 

85 0 r2Sb78 
90 0.22104 
95 0. ZO7bb 

1 0 0  0.195bl  
1 0 5  0.18514 
1 1 0  0.17581 
tis 0 .  IC744 
120 0.15988 
125 0.15300 
130 0.14673 
135  0.140% 
140 0.13566 
190 0.12 b20 

1bO O.ll801 
180 0.10450 
Z O O  0.09385 
220 0.08520 
240 0.07803 
260 0.07199 
2 80 O-Pbb82 
3 0 0  0.06235 
320 0.05844 
340 0.05500 

3bO 0.05194 
380 0.04921 
4 0 0  0.94175 
420 0 .04453 
440 0.04251 
460 0.04066 
480 0 - 0 3897 
5 0 0  0.01742 
520 0.03591 
540 0.03469 

560 0.03342 
540 0.03227 
bo0 0.03119 
650 0.02880 
700 0.02175 
800 0.02341 
900 0.02082 

1 0 0 0  0 0 1874 
1500 0.01250 
2000 0.00938 

2500 0.00751 
3 0 0 0  0.00126 
3500 0.00536 
4000 0.00 469 
5000 0.00370 

19S.85 
209 .41  
224.09 

239.01 
254.28 
270.03 
211.31 
3J3.39 
321.17 
339.75 
359.19 
379.52 
422.80 

469.45 
971.90 
b80.37 
790.70 
897.84 
998.53 

1099 - 7 8  
1174.81 
1251.13 
1521.24 

138b.47 
lb48.10 
1507.77 
15b6.1b 
lbZ4.12 
lb82.44 
1741 .1b 
1000.7b 
18bl .27 
1922.57 

3.724 
3.69b 
3.bb2 

3. b22 
3 .575  
3.521 
3 .410  
3.392 
3.318 
3.240 
3.158 
3.074 
2.905 

2.741 
1 .447  
2 .224  
2 .063  
1.955 
1.888 
1.852 
1. 840 
I. 8 4 C  
1 .859  

1.881 
1 .907  
1.935 
1.9b3 
1.990 
2.015 
2.037 
2.057 
2.074 
2.089 

1985.30 1 .101  100.39 0.0017815 0.10312 0.557 0.87255 1.0Olbl  
2048.68 2.111 100.39 O.OOl72OO 0.10441 0.5b5 0.91833 1.00156 
2112.97 2.119 100.18 O.OOlbb2b 0.10574 0.574 9.9b499 1.00151 
2276.71 2.134 100.36 1.001534b 0.10923 0.5% 1.08559 1.00139 
2444.00 Z.142 100.34 0.0014250 0.11289 0.617 1.21191 1.00129 
278b.37 2.148 100.30 0.0012470 0.12051 0.bbO 1-48148 1.00113 
3132.51 L. 148 100.28 0.0011085 0.12821 0.702 1 .77317  1.00108 
3482.26 Z.145 100.25 0.0009978 4.13595 0.744 2.08805 1.00090 
5291 -69 2.103 100.17 0.0006b5b 0.17501 0.944 3.97528 1.OOObO 
72b9 0 OJ 2 .016  100.13 0.0004994 0.27727 1.131 8.14291 1.00045 

9438.76 1.913 100.11 0.00039% 0.33501 1.308 11.83318 1.00036 
11758.71 1.819 100.09 0.0003330 0.39215 1 .477  lb .08715  1 . 0 0 0 3 0  
14&SO ab8 1.711 100.Ob 0.5002156 0.46384 1 .637  21.06457 1.;10026 
17993.65 1.530 99.95 0.00025Ul 0.57943 1 .793  27.4b301 1.00023 
352b0.25 0.923 98-62 0.0002028 1.30452 2.103 C9.28779 1.00018 

THO-PMASE lOUNOARl  57 



THERMODVNANIC PROPERTIES O F  PIRWYDROGEN 

150 P S I 4  ISOBAR 

TEHPERA TURE 

DES. R 

2 5 . 4 6 0  
26 
2 8  

I S O l H E R H  IPOCMORE INTERNAL 
DERIVATIVE O E I I V A T I V I  ENERGV 

E N T A I L P I  

3 T U I L B  

- 1 2 1 . 0 3 1  
-126.179 
-122.901 
-119.399 
-115.672 
-111.700 
-107.464 
-102.951 

-98.132 

-92.969 
-87.423 
-81.425 
-71.887 
-67.656 
-5  9.46 0 
-49.721 
-36.748 
-30.117 

65.3bS 
19.424 
92.b04 

CY CP 

BTU I L 3  -R 

YE LOCI T I  
OF SOUND 

F T I S E C  

4261 
4241 
4127 
4036 
3949 
3863 
3775 
3686 
35bb 

3477 
3356 
3222 
3066 
2890 
2686 
2 b 3 5  
2093 
1925 
1221 
1290 
1357 

1417 
1467 
1512 
1553 
1591  
1676 
1752 
1822 
1b85 
1945 

2 0 0 0  
2051 
2099 
2 1 4 4  
2186 
2226 
2263 
2298 
2331 
2392 

2449 
2554 
2656 
2758 
2861 
2965 
3069 
3174 
3279 
3383 

3486 
3587 
3681 
3784 
3 8 8 0  
3973 
4064 
4152 
4239 
4323 

4405 
4485 
4 5 6 4  
4753 
4934 
5274 
5591 
5891 
7186 
8245 

9151 
9958 

1c684 
11315 
12312 

CU-FT-PSI4 I .B  - 3 S I A I R  Bruaa 
-132.765 - 131.930 - 12b. 720 
-125.292 
-121.645 
-117.758 
-1 13.618 
-1D9.209 
-104.505 

-99.473 
-9c.075 
-b8.248 
-b1.912 
-74.927 
-67.045 
-57.711 
-45.481 
-39. 860 

36.013 
45.126 
53.588 

60. 060 
65. 621 

2b73.16 
2827.77 
259U.46 
2415 -23 
2244.76 
20 76 -41 
1910 -49  
17b6.60 
1576.71 

77 .102 
73.780 
75.546 

1.142 
1.154 
1.191 
1.240 
1.283 
1.323 
1.35b 
1.388 
1.415 

1.437 
1.156 
1.471 
1.485 
1 . 5 0 0  
1.516 
1.537 
1.575 
1.601 
1.913 
1.806 
1.721 

1.659 
1.620 
1.594 
1.577 
1.564 
1.546 
1.537 
1.534 
1.536 
1.542 

1.551 
1.565 

1.60b 
1.634 
1.666 
1.703 
1 . 7 4 3  
1.788 
1.886 

1.994 
2.225 
2.640 
2.625 
2.765 
2.860 
2.911 
2.928 
2.919 
2.894 

2.858 
2.816 
2.774 
2.733 
2.695 
2.661 
2.631 
2.605 
2.583 
2.564 

2.548 
2.536 
2.525 
2.506 
2.496 
2.488 
2.486 
2.488 
2.536 
2.644 

2.766 
2.92b 
J.101 
3.423 
5.398 

1.583 

1.55b 
1.584 
1. 69b 
1.bOb 
1.924 
2 . 0 5 1  
2.186 
2 .331 
2.492 

2.675 
2.880 
3.123 
3.433 
3.837 
4.406 
5.420 
8.053 

10.913 
14.029 

7.976 
5.737 

4.822 
4.310 
3.980 
3.749 
3.577 
3.294 
3.122 
3.008 
2.929 
2.874 

2.835 
2.81 1 
2.799 
2.796 
2.803 
2.817 
2.839 
2.866 
2.899 
2.979 

3.072 
3.279 
3.479 
3.653 
3.787 
3.875 
3.922 
3.935 
3.922 
3.895 

3.857 
3.814 
3.770 
3.728 
3.6b9 
3.654 
3.623 
3.596 
3.574 
3.554 

3.539 
3.525 
3.515 
3.495 
3 .484 
3.475 
3.413 
3.475 
3.522 
3.630 

3.772 
3.914 
4.091 
4. 43 4 
6.633 

0.20644 
0 .20107 
0.20950 

1.191 43 
1.22455 
1.34597 

30 
32 
3 4  

0.2 121 6 
0.21502 
0.21814 
0.22155 

0.22947 

0.23416 
0.23949 
0.24566 
0.25294 
0.26178 
0.2 730 5 
0.28863 
0.31444 
0.32917 
1.05bb3 
I. 23480 
1.41189 

1.55532 
1.68238 
1.79934 
1.90933 
2 .01419 
2.26063 
2.49190 
2.7130 5 
2.92696 
3.13521 

3.3 395 8 
3.54037 
3.73043 
3.93423 
4.12814 
4.32044 
4.51137 
4.70112 
4.88984 
5. 2 b4b 7 

5. 63668 
6.37657 
7.10750 
7.83416 
8.55775 
9.27899 
9.91841 

0 . 2 2 5 ~ 0  

73.926 
72.481 
71.081 
63.552 
67.86s 
65.971 

63.790 
61.206 
5 5 . 2 4 1  
54. 843 
50.951 
45.443 
41.130 
3C.179 
J l . G Z 3  

5.739 
5.538 
b. 651 

4.119 
3.742 
3.452 
3.219 
1.024 
2. 648 
?. 3 7 1  
2.156 
1.981 
1.837 

1.713 
1 .601  
1.516 
1.435 
1.364 
1.298 
1.240 
1.18? 
1.138 
1 .055 

C.0807 

1.46675 
1.58699 
1.70759 ~. 

3 6  
38 
40 

-. . 
1.82840 
1.95039 
2.07391 

1401.75 
1229.15 
1055.96 

704.62 
535.82 
362 -93 
184.90 
116.72 

43.83 
81.39 

119.30 

149.00 
174.62 
197-67 
218-95 
238.b3 
2 8 4 . 6 4  
32b.56 
365.36 
4 0 2 . 3 1  
437.88 

472.18 
505.53 
538.11 
570.04 
601.44 
632 - 3 7  

878.02 

2.19989 
2.32886 
2.46216 
2.60126 
2.74881 
2.93947 
3.09315 
3.32878 
3.43582 
5.13275 
5.37837 
5. 60534 

5.77685 
5.92119 
6 . 0 2 8 6 5  
6.163b4 
6.26972 
6.505 97 
6.71261 
6.89832 
1.06789 
7.22469 

7.37118 
7.50 889 
7.63914 
1.76367 
l.8b280 
7.99149 
8 . i u 3 n  

42 
44 
46 
48 
50 
5 2  
54 
56  
56.665 
56.645 
58 
60 

62 
64 
66 
61 
7 0  

80 
85 
90 
95 

1 0 0  
1 0 5  
110 
I15 
120 
125 
130 
135 
140 
150 

160  
180 
2 0 0  
2 2 0  
2 4 0  
2 60 
2 8 0  
3 0 0  
320 
340 

360  
3 8 0  
coo 
4 2 0  
440 
460 
480 
5 0 0  
520 
540 

560 
5 80 
LOO 
650 
7 0 0  
8 0 0  
9 0 0  

1 0 0 0  
1500 
2 0 0 0  

2 5 0 0  
3 0 0 0  
3500 
4000 
5 0 0 0  

15 

1 0 3 . 2 6 1  
112.351 
1 2 0 . 6 2 0  
118.317 
135. 6 55  
152.768 
i b 6 . 7 r 8  

70. b42 
75.303 
79.709 .. _ _  
89.977 
99.563 

108.729 
117. 619 
126.328 

134- 937 
143.471 
151.991 
160.537 
169.iC7 
177.853 
186.681 
195.676 
204.845 
223.809 

243.718 
286.  916 
334.207 
385.401 
459.796 
496.449 
554.535 
613.203 
671.916 
730.242 

7 Br. 917 
844.790 
900.803 
955.967 

1 0 1 0  - 3 3 5  
1063.966 
11 16. 950 

1&4.086 
198.918 
213.418 

227.696 
241. 8 0  b 
255.829 
269.814 
283.810 
297.857 
311.995 
3 2 6 0 2 5 4  
340.665 
370.040 

400.282 
4 6 4 . 0 3 1  
531.625 
60 3.0 07 
677.495 
754.182 
b32. 25  0 
910.060 
989.4A2 

1067.691 

1145.226 
1221.921 
1297.782 
1372.758 
1446.929 
1520.352 
1593.121 

662.92 
693.12 
723.03 
782.03 

. . - ~ ~ ~ ~  
8.21600 
8.32082 
8.52345 

8 4 0 . 3 4  8.71860 
9.09275 
9.44.359 
9. l ab65  

10.41950 
IO. 7 9 6  65 
10.97497 
11.23370 
11.4 1048 

11.69215 
11.89955 
12.09415 
12.27703 
12.44961 
12.01280 
12.76744 
12.91497 
13.05569 
13.19019 

13.31852 
13.4422 8 
13.56171 
13.84239 
14.10123 
14.56586 
14.97484 

IO.ll24Z 

.~ 
955.41 

1068 -18  
1179.08 
1290.25 

0.8619 
0.7703 
0.6961 
0.6363 
0.5856 
0 .5425 
0.5054 
0 .4731 
0.4447 

0.4196 
0.3972 
0.3770 
0.3589 
0.3424 
0.1273 
0.3136 

1500.13 
1509.46 
1618.36 
1726- 91 
1&35.11 

19c3.19 
2051.02 
2158 s 68 
2266.20 
2313.60 
2480.90 
2588.11 

~. . .~ . -  
10.71617 
11.43315 
12.11897 

12.8b4OD 
13.57836 
14.29216 
15.00549 
15.71643 
16.43102 
17.1 4 3 3 1  
17.85535 
18.56716 
19.27878 

19.99023 
20.70153 
21.41269 
23.19012 
24.98698 
28.51951 
32.07096 
35.62171 
53.37052 
71.1 162 4 

88.86104 
106.60710 
12C.37088 
142.2353 0 
119.68284 

2695.25 
2802.32 
2909.35 

0 .3009 
i1.2893 
0 .2785 

I 169.365 
1221.290 
1272. 794 

1665.313 
1137.011 
180b.281 

3016.30 0.2685 
0.2592 
0.2505 
0.2311 
6.2146 
0.1877 
0.1668 
0.1501 
0.1uoo 
0.0150 

0 . 0 6 0 0  
0 .0500  

1323.875 
1374.739 
1425.406 
1551.190 
1676.303 
1925.353 
2174.199 
2422.865 
5676.562 
4965.749 

6327.086 
7756.406 
9267.917 

10898. 947 
15165.250 

1679.123 
1949.7 4 3  3123.22 

3ZJO.09 
3497.15 
3164.03 

2020.1  6 2  
2195.317 
2369.784 
2717.509 4297.45 

4830.56  
5363 .*5 
b026.49 

10688 - 6 1  

13350.46 
16OlZ - 1 8  
18673 e85  
213J5.48 
26658.70 

3065.000 
3412.291 
5158.978 
6945.0 6 9  

8195.261 
1 0  717.5 18 
12722.434 
14849.665 
20156.099 

15.34054 
16.75610 
17.78156 

16.6Obb8 
19.29763 
19.91827 
20.67814 
22.68893 

0 .0429 
0.0575 
c . 0 3 0 0  

58 
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-U l O P / D V b  I D v l O r l  /V- THERMAL V I S C O S I T Y  TRERMALL 
d O N D U C T I V I T Y  OIFFUSIVIT 

U PSIA l /DE(i .  R BTU/fT-MR-R L W F T - S E C  SP FT/MR 
x l@ 

D I E L E C T R l C  
V CONSTANT 

PRANDTL 
NUMBER 

IEHPERAT URE DENS I T V  

OEG. R LB/CU F1 

25.460 1.84411 
26 4.82932 

281.20 13.936 
281.71 13 .783  

1391  7 -91 
13656.20 
12366.81 
11384.07 
10 439.61 

9518.79 
8623.36 
7752.33 
6871.12 

5986.38 
5 132.40 
4298.47 
3471.32 
2691 -61 
1962.33 
1257.42 

~ 8 a . o ~  

0.0055 398 
0.0056Z24 
0.0061048 
0 a 0  Ob4938 
0.0 Ob9429 
0.0 074674 
0.0 48 0 656 

0 . 0 0 9 5 0 1 2  

0.0106558 
0 .0  119254 
0.0 135 493 
0 - 0  157989 

o.oaa7567 

0.0 4442 
0.04605 
0 . 0 5 0 8 5  
0 . 0 5 4 0 1  
0 . 0 5 6 1 2  
0.05742 
0.0 5847 
9.05966 
0.06033 

0.06051 
0.06027 
0 . 0 5 9 5 8  
0.05847 
0 .05691  
0 . 0 5 4 8 1  
0.05194 
0.04947 

1.755 
1.686 
1.471 
1.302 
I. 168 
1.058 
0.966 
0.887 
0 . 8 1 9  

0.757 
0.702 
0.650 
0.601 
0.554 
0.501 
0.456 
0.397 

0.00589 
0 . 0 0 6 0 2  
0.00627 
0.00634 
0.80627 
0.00611 
0 . 0 0 5 9 3  
0.00577 
0 . 0 0 5 5 6  

0 . 0 0 5 3 0  0 . 0 0 5 0 1  

0.00469 
0 . 0 0 4 3 1  
0.00388 
0.00340 
0.00277 
0.00193 

1.25140 
1 .25653  

2.2159 
2.0813 
1 .7678  
1.5680 
1.4418 
1.3611 
1.3005 
1.2479 
1.2171 

1.2050 
1.2072 
1.2266 
l r  2711 
1,3449 
1.4659 
1.7138 
2.3253 
2.9114 

-. . .. .~. .~. ~ 

28 4.77320 277.91 11.227 
30  4.71345 278.13 12.645 
32 4.65067 277 .15  12.147 

274.72 11 .724  

i .2532 3 
1.2 49 73 
1.2 46 06 
1.24219 34 4.58425 

36 4.51370 
38 4.43852 
40 4.35788 

42 4 .27  063 
44 4.17558 
46 4.07063 
48 3.95358 

271 .04  11.350 
266.17 11.016 
259.55 10.699 

1- 238 09 
1.233 74 
1.229 09 

1.22408 
1.21864 
1.21266 
1.20602 
1.191 49 
1.18967 
1.17869 
1.16306 
1.0464b 1.15530 

1 .03965  
1 03462 

1.03139 
1.02899 
1.02709 

1.02417 
1.02152 
I .  0 1951 
1.01790 
1 .01659  
1.0 1548 

1.01453 
1.01370 
1.01297 
1.01232 

1. OllZZ 
1 .01074  
1 . 0 1 0 3 0  
1.00991 
1 . 0  0920 

I. 00859 
1 .00759  
1 .00681  
1.00617 
1 . 0 0 5 6 5  
1.00521 
1 .00484 
1 .00451 
I .OU423  
1.00398 

1.00376 
1.00356 
1.00338 
1.0 OS22 
1.00307 
1.0 0294 
1.00282 
1.00271 
1.00260 
1 . O O P S 1  

1.00242 

i.azssi 

i . a i i 7 c r  

2 5 l . J D  10.396 
241.49 10 .07U 
230.46 9.724 
217.31 3.340 . .~ . 

50 3.81995 
52 3.66228 
5 4  3.46463 

~~ ~ 

202.72 8 . 8 9 3  
186a ld  9 .363  
165.75 r . 7 2 3  

i.iii9296 
0.0236672 
0.0 32 7 098 

56 3.18029 
56.645 3.03795 
56.645 0.94640 
58 0.00905 
60 0.70827 

62 0. b4296 
6 4  0.59440 
66 0.55576 
68 0.52374 

75 0.44235 

85 0.36859 
90 0.34165 
95 0.31894 

L O O  0.29944 
1 0 5  0.28241 

7 0  0. 49641 

8 0  0.4013~ 

138.55 b.822 
125.41 a . 3 7 9  

86 0 48 1 .723  
94.94 3.786 
104.23 3.814 

112.13 1 .863  
119.54 3.887 
126.65 3.897 
133.55 1 . 8 9 8  
140.23 3.894 
15b.63 3.873 
172 .** 3 . 0 u  
187.91 1.812 
293.22 3.776 
218.53 3.735 

233 .97  3 .689  
249.66 3.637 

0.0581229 
354.58 0.0874930 0.05038 0 .371  0 . 0 0 1 5 1  

41.54 0.1622275 0.03065 0.148 0 . 0 0 2 3 1  
65.91 0.0840159 0.02428 0.142 0.00376 
04.5Y 0 . 0 5 5 0 4 0 5  0.02203 0 .141  0 . 0 0 5 4 2  

95.80 0 . 0 4 3 0 0 0 9  0.02127 0.142 0.00686 

109.86 0.0314259 0 . 0 2 0 9 5  0.146 0.00447 
114.67 0.0280691 0.02103 0.148 0.01071 
118.60 0.0254960 0 . 0 2 1 2 0  0.150 0.01193 
125.91 0 . 0 2 1 0 3 1 0  0 .02180 0.157 0.01496 
130.91 O . O l $ l O b k  0 .02256 0.163 0 . 0 1 8 0 0  
134.61 0 .0160083 0.02341 0.170 0.02111 
137.47 0.0144131 0.02432 0.177 0 . 0 2 4 3 0  
139.66 0.0131505 0.02526 0.184 0.02756 

103.79 0.03b0555 0 . 0 2 1 0 0  0 . 1 ~ 3  o . o o a z o  

2.4387 
1.6850 
1.3232 

1.1578 
1 . 0 6 0 1  
0.9950 
0.9482 
0.9127 
0.8527 
0.8146 
0.7879 
0.7682 
0.7533 

0.7418 
0.7334 

141.19 
142.79 
143.94 
144.89 
145 .69  
146.37 
146.94 
147 -44 
167.86 
148.55 

149.08 
149.83 
150.29 
150.58 
159.77 
150.89 

151.02 
151.04 
151.06 

151.06 
151.05 
151.04 
151.02 
151.01 
150.99 
150 -97 
150.S 
150.93 
150 -91 

150.89 

150.85 
150.80 
150 a76 
150.68 
150 -62 
150.57 
150.39 
150 e 3 0  

i ~ a . 9 7  

is0 .a7 

0.0121 185 
0.0112604 

0.0039024 
O.OOJ3532 
0.0080684 
0.08U4367 
0.0010193 
0.0 076993 
0 .0  070 966 

0.0065779 
0.0057528 
0.0 0 5 1  2 52 

0 - 0  0 4 2 2 0 2  

o . o t a i s i 3  

a. 0 0 4 i 2 7 0  

0.02624 
0.02723 

0.02949 
0.030 65 
0 . 0 3 1 8 2  
0.03299 
0.03407 
0.05526 
0.03412 

0 . 0 4 1 2 4  
0 .05205  
0.06138 
O . O b Y l 5  
0 . 0 7 5 4 9  
0 .08055 
0.00445 
0.08743 
0.08967 
0 . 0 9 1 3 8  

0.09273 
0.09303 
0.094Ol 
0 .  a9574 

0.02a33 

0.191 
0.197 

0 . 0 3 0 9 0  
0 . 0 3 4 3 0  
0.03785 
0 . 0 4 1 4 8  
0 . 0 4 5 1 3  

0.05243 
0.05589 
0.05948 
0.06737 

0.07468 
0.10122 
0.12540 
0.14827 
0 . 1 7 0 6 1  0.19286 

0.21530 
0.23808 
0 .26129  
0 . 2 8 5 0 1  

0.30926 
0 . 3 3 4 0 5  
0.35941 
0.38534 
0.41184 
0.43891 
0.46657 
0.49482 
0.52365 
0.55$05 

0.58306 
0.61166 
0.64486 
0.72547 
0 . 8 0 9 9 0  
0.990 05 
1.18529 
1.39534 
2.65620 
5.43210 

o .  04a79 

110 0.26743 265.76 3.500 
115 0.25418 282.40 3.515 
120 0.24224 299.68 3 . 4 4 3  
125  0.23146 317 -67 1.366 
130 0.22 166 

~~ 

0 .204  
0 . 2 1 0  
0.217 
0.223 

0.7252 
0.7184 
0.7139 
0.7114 
0.7105 
0.7133 
0.7151 
0 .7133 

u.7111 
0.6980 
0.6982 
0.6990 
0.6995 
0.6995 
0.6991 
0.6984 
0.6974 
0.6964 

0.6953 
0.6941 
0.6931 
0.6921 
0.6912 
0 . 6 3 0 3  
0.6896 
0.6889 
0.6884 
0.6879 

0.6874 
0.6670 
0.6867 
0.6860 
0.6855 
0.6849 
0.6844 
0.6841 
0.6836 
0 .5340 

0.5311 

336.45 3.285 
356.U5 3.200 

0.229 
0 -236 
0.242 
0.254 

0 .265  
0.308 
0.342 
0.367 
0 . 3 8 7  
0.404 
0.418 
0 -431 
0.443 
0.454 

0.464 
0.474 
0.486 
0.494 
0.503 
0.512 
0.521 
0.530 
0.539 
0.548 

0.557 
0.566 
0.574 
0 -596 
0.618 
0.660 
0.703 
0.744 
0.945 
1.133 

1 3 5  0.21272 
1 4 0  0 .20451 
I50  0.18995 

160 0.17741 
110 0.15682 
2 0 0  0.14075 
2 2 0  0.12765 

LbO 0.10777 
280 0.10002 
300 OsO93JZ 
320 0.08746 
340 0.58231 

360 0 .0  7774 
380 0.07365 
400 0 . 0  b997 
420 0.06664 
440 0.06362 
460 0.06086 
4 8 0  0.05833 
5 0 0  0.05601 
5 2 0  0.05386 
5 4 0  0.05187 

560 O.OSOO2 
5 8 0  0.04831 
6 0 0  0.04670 
650 0.04312 
700 0.04005 
8 0 0  0.03506 

1 0 0 0  0.02807 
1500 0.01874 
2 0 0 0  5 .  01406 

2500 0 - 0  1125 
3 0 0 0  0 . 0 0 9 3 8  
3 5 0 0  0.00804 
4000 0.007d3 
5 0 0 0  0.0 0 557 

2 LO o.iisa5 

9 0 0  0 . n 3 i i 8  

376.53 3.114 
620.07 ?. 940 

466 -94 2.772 
570 - 0 3  z .470  
678.77 1 .244  
789 .59  2 . 0 8 0  
a 9 7 . 2 ~  1.969 
990.52 1 . 9 0 0  
1091.30 l - 8 b 3  
i i 7 5 . a  1.859 
12J2.55 1 .853  
1323 - 0 2  1.867 

i 3 8 e . s ~  1 .889  
1450 -45 1.915 
1510.35 1.943 
1568.92 1.970 
1627.05 1 .997  
1685.50 2 . 0 2 1  
1744.13 2.043 
1804.04 2.063 
1864.64 2.080 
1926.03 2.094 

1988.U3 ?.lob 
2052.27 2.116 

0.0 0388 11 

0.0033469 
o . n o s s 9 ~ 7  

0.0 OS1324 
0.0029461 

0.0 027778 
0.0026296 
0.0024963 
0.00237bZ 
0.0022673 
0 .0021  680 
0.0020771 
0.9019936 
0.0019166 
0.0 018 4 %  

0.0017 793 
0.0017178 
0.001b605 
0 .0015SZ7 
0.0014232 
0 .O 012 454 
0.0011 0 72 
0.0009967 

0.0004990 
a .ooo6r5o 

0.09666 
0.39761 
0.09861 
0.099b7 
0.10079 
0.1J196 

0.1u321 
0 . 1 0 4 5 1  
0.10585 
0 -10934 

-. - - 
1.00233 
1 .00226  
1 . 0 0 2 0 8  
1.00193 

-. ._. 
2116.62 2.124 
2200 .49 2.138 
2447.88 2.147 
2790 -62 2. I51 

0.11301 
0.12064 
0.12836 
0.13612 
0.17530 
O.2772? 

1.00169 
1. a 0 1 5 1  3L36.bO ?.is1 

3406.52 1 . 1 4 8  
5296.23 2.105 
7273.79 2.017 

9443.49 1.914 
11758.05 1.821 
14334.0J 1 .719  
17734. 6 3  1.558 
32801.27 0 .999  

i .0 o i  36 
1.00068 1 . 0 0 0 9 0  

150.24 0.0003994 0.33499 1.310 7.89280 
1 ~ 0 . 2 0  o . o o n ~ 3 2 9  0.39384 1 .479  11 .72639  

1.0 00 54 
1. 0 0 0  45 
1.0 0039 
1 . 0 0 0 3 4  
1.0 0027 

0.5292 
0.5239 
0.5066 
0.4258 

- . . - . . 
150.15 0.0002854 0.46113 1.640 14 .01713  
150.00  0 . 0 0 0 2 5 0 0  0.56583 1.796 18.15212 
148.37 0.0002022 1.17970 z . i a 1  3 1 . 9 ~ 9 2 2  
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TNERMODVNAMIC PROPERTIES OF PARAWYOROGEN 

181.510 P S I A  ISOBAR 

TEMPERITURE 

DEG. R 

25.612 
26 
28 
30 
32 
34 
36 
38 
40 

42 
44 
46 
48 
so 
52 
54 
56 
58  
6 0  

62 
64 
66 
b8 
7 0  
1 5  
80 
85 
90 
95 

100 
105 
1 1 0  
1 1 5  
1 2 0  
125 
1 3 0  
135 
140 
150 

1 60 
180 
z o o  
2 2 0  
2 4 0  
260 
2 8 0  
3 0 0  
320 
340 

3 60 
380 
4 0 0  
420 
440 
460 
580 
500 
520 
5 4 0  

560 
580 
600 
650 
r o o  
8 5 0  
9 0 0  

1 0 0 0  
1 5 0 0  
2 0 0 0  

2 5 0 0  
3000 
3 5 0 0  
4 0 0 0  
5 0 0 0  

VOLU* 

CU F T l L B  

0.20606 
0.2 065 0 
0.20889 
0.21146 
0.2142 6 
0.21129 
0.22061 
0.22423 
0.22825 

0.25213 
O.231bG 
0.24360 
0.25035 
0.25840 
0.2683 1 
0.2812 G 
0.29959 
0.33245 
0.61309 

1.03453 
1.11924 
1.29793 
1.403J2 
1.50030 
1.12011 
1.92035 
2.1084 4 
2.2 882 7 
2.46209 

2. 6312 6 
2 .19bbb 
2.95958 
3.11991 
3.21840 
3. 4552 0 
3.59060 
3.14480 
3.D919b 
be20167 

4.50253 
5.09915 
5.68862 
6.27321 
6.85412 
1.43341 
8.0 1121 
8.58118 
9.16193 
9.13512 

10.30  812 
10.08106 
11.45285 
12.02417 
12.5951 0 
13. 16568 
13.13591 
14.3060 1 
14.87583 
15 .44HS 

16.0 1491 
16.58421 
11.15338 
18.57583 
19.99112 
22.84032 
25.68185 
28.52261 
42.12194 
56.9181 3 

1 1 .11339 ~ . ~ .  
85.3 0 945 
99.5 181 3 

1 i 3 . 1 9 b 8 2  
143.59035 

ISOTHERM, ISOWORE INTERNAL ENTHlLPY 
DERIWATI VE OEPI Y A T I V E  ENERGY 

C U  F T - P S I A / L B  P S I A I R  

2912.75 
2894.77 
2664. Ob 
2419.20 
2309.46 
2140.11 
1913.50 

1638.12 
1806.91 

1411.03 
1291.17 
1129.55 

959.35 
792.05 
625.39 
460.94 
299.88 
133.29 
35 .33 

8 1 . 0 4  
123.12 
153.13 
179.35 
205.12 
255.10 
302.16 
344.73 
384.60 
422.45 

458.10  
493.13 
521.11 
560.99 
593.53 
625 s 49 
656.96 
661.01 
118.  68 
119.10 

838.50 
955 -30  

1069.59 
1182.30 
1293.86 

1514.56 
1624.03 
1133 - 0 1  
1841.15 

1950 .14 
2058.29 
2166.2I 
2214.00 
2381 -62 
2489.12 
2596.51 
2 1 0 3 .  80 
2811.02 
2918.16 

i404.55 

3025.24 
3132.26 
3239.2b 
3506.50 
3113.56 
4351.24 
4840.52 
5373.55 
8036.93 

10699 s 18 

13361.03 
16022.85 
18684.54 
2134b.19 
2bb69.42 

11. 142 
T i .  983 
1 5 . 9 3 0  
14.394 
12.910 
71. 6 0 1  
10.115 
63.468 
65.634 

64.527 
62.017 
53.252 
56.069 
52.450 
44.344 
43- 651 
38.075 
30.601 

3.140 

6.135 
5 .618 
5. 040 
b.562  
b .229 
3.599 
3.161 
2.846 
2.593 
2. 388 

2.216 
2 . 0 1 1  
1.946 
1. ( 3 1  
I. 740 
1.654 
I .  511 
1.5D8 
1.444 
1.333 

1.239 
1 . 0 8 1  

0.9692 
0.6156 
6.7919 
0.1348 
0.6803 
0.6335 
0.5928 
0.5511 

0.5254 
0.4912 
0 .2120 
0.4491 
0.42840 
0.4096 
0.3923 
0 . 3 1 6 5  
0.3619 
0.J483 

0.3358 
0.3241 
013133 
0.2890 
0.2683 
0.234b 
0.2085 

0.1250 
0. a938 

0 . 0 1 5 0  
0.0625 
0.5536 
0.546Y 
c.0375 

o . i a r o  

B T U l L a  

-132.711 
-132.122 - I-28.943 
-125.558 
-1 21.950 - 118.112 
-114.021 
-109.681 
-105.061 - 100.140 

-94.870 
-89.215 
-83.106 
-1b.441 
-69.060 
-60.655 
-50.576 
-36.722 
29.491 

45.011 
53.930 
60.710 
bb.633 
71.922 
83.663 
94. 149 

103.966 
113.355 
122.459 

131.398 
110.201 
148.950 
151.693 
1 bb -414 
115.332 
184.300 
193.410 
2 0 2 . 6 8 1  
221.838 

251.904 
215.392 
332.016 
384.221 
438.129 
495.403 
553.656 
612.400 
611.119 
129.565 

1 b1. 292 
844.212 
900.268 
955.469 

IO 09.811 
IO 63.532 
1116.556 
1168.983 
1220.932 
1212.458 

1323.558 
1314.439 
1425.120 
1550.9Cl 
1616.L83 
1925.118 
2174.056 
2422.746 
3616.504 
4 969.715 

6327.060 
1756.225 
9266.208 

10 b89.119 
15049. 181 

-125.562 
-124.952 
-121.690 
-11 8.2 15 
-111.510 
-110.567 
-106.361 
-101.902 

-91.142 

-92.059 
-86.615 
-80.757 
-14.413 
-61.469 
-59.144 
-50.891 
-40.114 
-25.118 

51.723 

60.998 
94.815 

115.165 
124.016 
143.370 
160.827 
171.111 
192.808 
201.941 

222.159 
231.313 

i05 .031  

251.1i2 
216.024 
280.301 
294.608 
308.312 
326.436 
338.031 
361.727 

398.240 
462.465 
530.395 
602.018 
676.1 3 1  
153.611 
831.821 
910.562 
989.298 

1 0 6 7 . 6 0 1  

1145.22 9 
1222.092 
1291.931 
1372.969 
1447.195 
1520.668 
1593.411 
1665.113 
1731.448 
1808.151 

1879.  b23 -~ ...-~ 
1950.212 
2020.116 
2195.921 
2 3 1 0 . 1 4 0  
2 12 6. 2 14 
3065.775 
3C13.10* 
5159.815 
6946.033 

8196.243 
10118.321 
12121.b54 
14840.416 
20034.S93 

ENTROPV 

BT UILB-R 

1.19284 
1.21650 
1.33732 
1.45716 
1.51672 
1. 69622 
1.81624 
1.93692 
2.05898 

2.18296 
2.10960 
2.43915 
2.57471 
2.11641 
2.86786 
3.03484 
3.22961 
3.49235 
4.69156 

5.21403 
5.49451 
5.66324 
5.80550 
5.93090 
6.19816 
6.42358 
6. 62181 
6.80059 
6.96432 

1.11629 
1.25831 

1.51952 
1.64109 

1.81052 
1.91969 
8.08585 
8.290 70 

8.48759 
d.864042 
9.Z2207 
9.56331 
9.88808 

10.19585 
10.48551 
10.15133 
11.01144 
11.2b852 

11.401044 

r.3922a 

7.151 85 

ii.67i05 
11.87282 
12.05585 
12.22856 
12.39187 
12.54659 
12. 69421 
12.83500 
12.96956 

13.09794 
13.22116 
13.34123 
13. 6 2 2 0 0  
13188091 
14.34563 
1 4 r 1 5 4 6 1  
15.12041 
16.53605 
11.56153 

18.38bb6 
19.01156 
19.6911 2 
20.45596 
22.44202 

cv CP 

a i u  I ~9 -R 

1.146 
1.154 
1-19? 
1.240 
1.282 
1.321 
1.356 
1-30? 
1.414 

1.436 
1.455 
1.410 
1.484 
1.698 
1.512 
1.529 
1.552 
1.601 
2.003 

1.781 
1.691 
1.641 
1.b10 
1.590 
1.562 
1.549 
1.545 
1.545 
1.550 

1.559 
1.571 
1,589 
1.611 
1.638 
1.670 
1.706 
1.147 
1.191 
1.889 

1.996 
2.227 
2.441 
2. 625 
2.166 
2.861 
2.912 
2.929 
2.920 
2.895 

2.858 
2.811 
2.115 
2.734 
2.695 
2.bbl 
2.631 
2.605 
2.583 
2.564 

2.549 
2.53b 
2.525 
2 . 5 0 1  
2.496 
2.488 
2.486 
2.488 
2.536 
2.644 

2.786 
2 . 9 2 1  
3.094 
3.394 
5.112 

1.557 
1.514 
1.686 
1.194 
1.909 
2.033 
2.164 
2.505 
2.459 

2.628 
2.823 
3.041 
3.310 
3 . u 5  
4. IO 3 
4.198 
6.052 
9.931 

19.369 

8.184 
6.006 
5.051 
u.514 
4.159 
3. b4J 
3.363 
3.189 
3.071 
2.989 

2.931 
2.893 
2.669 
2.858 
2.851 
2.865 
2.881 
2.905 
2.934 
3 . 0 0 8  

3.096 
3.299 
3.493 
3.665 
3.196 
3.884 
3.929 
3.941 
3.929 
3.900 

3.861 
3.818 
3.114 
3.731 
3. 692 
3.656 
3.625 
3.598 
3.516 
3.556 

5.540 
3.521 
3.516 
3.496 
3.465 
3.476 
3.41 4 
3.415 
3.522 
3 . 6 3 0  

3.111 
3.913 
4.084 
4.402 
6.389 

VELOCITY 
OF SOUNO 

FTlSEC 

4212 
4211 
41r0 
4011 
3992 
3906 
3820 
3730 
3634 

3532 
3415 
3290 
3148 
2988 
2804 
2589 
2321 
1959 
1258 

1361 
1423 
1476 
1526 
1569 
1662 
1143 
1816 
1882 
1943 

1999 
2052 
2 1 0 1  
2141 
2190 
2230 
2 2 6 1  
2302 
2336 
2398 

2455 
2560 
2665 
2165 
2868 
2912 
3077 
3112 
3287 
3391 

3493 
3595 
3694 
3192 
3687 
3980 
4071 
4160 
4246 
4330 

4412 
4492 
4511 
4160 
4940 
5280 
5591 
5896 
1191 
8249 

9154 
9962 

106a9 
11325 
12337 
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rUCRH001NPMIC PROPERTIES OF ~PRAHYOROGEN 

187.510 PSXA I S O B I R  

1 ERPERAl URE DENS XTV 

OEG.  R L W C U  F T  

~~ 

26 
28 
30 
32 
34  
3b 
38 
60 

42 
44 
46 
48 
50 
52 
54 
5 1  
58 
bo 

b2 
b4 
66 
b8 
70 
75 
80 
85 
90 
95 

100 
105 
1 1 0  
115 
120 
125 
130 
135 

IS0 

160 
1 8 0  
2 0 0  
2 2 0  
240 
2 bo 
2.0 
3 0 0  
320 
340 

3bO 
380 
COO 
4 2 0  
b40 
CbO 
480 
500 
520 
560 

5 b0 
580 
600 
b50 
700 
8 0 0  
9 0 0  

1 0 0 0  
1500 
2000 

2500 
3000 
3 5 0 0  
4000 
5000 

i b a  

25.612 4.85300 
4.84256 
4.78729 
4.72901 
4. bb722 
4.60209 
4.53294 
4.45964 
4.38120 

4.29678 
4.20522 
6.10512 
3.99441 
3.8b998 
3.72700 
3.55 613 
3.33791 
3.00795 
1.22988 

0.9bbbZ 
0.84801 
0 ,77045  
0.71260 
0. bbb53 
0.58134 
0.52074 
0.k7426 
0.43701 
0. Cob16 

0.38005 
0.35754 
0.33789 
0.12052 
0.30503 
0.29110 
0.27851 
0.21704 
0.25654 
0.23800 

0.22210 
0.19609 
0 -17579 
0.15941 
0.14588 
0.13652 
0.124&? 
0.11655 
0.10915 
0.10271 

0.09701 
0.0919a 
0.08731 
0.08317 
0.0  7960 
0.075% 
0.0 7280 
0.0 b990 
O.Ob722 
0.06474 

0.06266 
O.ObO30 
0.05830 
0 - 05383 
0.05001 
0.06378 
0.038% 
0.0350b 
0.02341 
0.0 1757 

O.Ol4Jb 
0.01172 
0.01005 
0.00879 
O.OOb96 

285.SJ 
281.60 
283.22 
282.76 
281.9’3 
279.67 
27b.13 
271.25 
264.96 

257.42 
248.10 
238.02 
22b.21 
213.03 
197.82 
180.15 
159.09 
130.23 

92.09 

102.24 
l lO .45  
118.37 
125.83 
133.14 
150.48 
lb7 .08  
183.20 
199.04 
214.79 

230.59 
216.57 
262.91 
279.75 - .. ~ 

297.21 
315.35 
334.25 
353.97 
374.54 
418.2b 

Cb5.28 
568.71 
677 .63  
788.87 
896.96 
998.62 

1091 - 7 9  
1176.64 
1253. 63 
1326.43 

1390.20 
1452 -27 
1512.33 
1571.04 
1629.28 
lb87  e 8 3  
1746.73 
180 b. 53 
18b7.2J 
1928.65 

1991.49 
2056.99 
2119.38 
2283.34 
2450.81 
2793.4b 
3139.81 
3489.72 
5299.63 
7277 .3b 

9447.1J 
11759.20 
$6313 .b2 
17b 14 e 4 7  
31b43.09 

13.874 
13 .776  
13.255 
12. b90 
12.197 
11.777 
11.406 
11.071 
10.760 

10.460 
10.147 

3.815 
3.c57 
3.047 
8.577 
¶.OS1 
7.348 
5.355 
1 .709  

3.913 
3.959 
3.985 
3 .993  
3.991 
3 -9b4  
1.926 
3.884 
3 . 8 4 0  
1 .193  

1.741 
1. b8b 
3.625 
3 .557  
3.482 
3.403 
3.319 
3.233 
3.144 
2 .967  

2 .795  
2.188 
2.259 
t . 0 9 2  
1.980 
1.909. 
1.872 
1 .857  
1 .860  
1.874 

I. 895 
1.921 
1.948 
1 .97b  
2.002 
?.02b 
2. 048 
2.0b7 
2.084 
t . 0 9 8  

2.110 
2. 120 
2.128 
?.142 
1.150 
2 .156  
1 .154  
2. 151 
1. 106  
2.018 

1.935 
I. 822 
1 .723  
1.572 
1.039 

14135.56 
l C O i 8 . 0 7  
1 2  753.72 
31724.16 
10778.77 

9848.97 
8945.76 
8058 .WI 
7179.55 

b320.70 
5454.88 
4636.95 
3832.04 
3065.20 
2330.81 
lb39.20 
1000.97 
401.52 

63.45 

84.14 
104.41 
117.98 
127.81 
135.38 
148.b5 
157.35 
l b 3  .SO 
lb8.07 
171.58 

174.33 
1 7 1  .53 
178.33 
179.81 
181 -04 
182 .08 
182.97 
183.72 
184.3F 
185.63 

18b.23 
187.32 
188.02 
188.47 
288.75 
188.94 
189.05 
189.12 
189.1b 
189.17 

189.17 
189.16 
189.14 
189.12 
189.09 
189-06  
189.03 
189.00 
188.97 
188.95 

188.90 
188.87 
188.84 
188.77 
188.70 
188.58 
188.48 
188.40 
188.12 
187 -97 

137.88 
187.82 
137.75 
187.58 
185.73 

l D Y / D l t / W  THERMAL Y ISCOSITY THERMAL D I E L E C T R I C  

I l D f G .  R BTUIFT-WR-R L W R - S E C  SP F T l M R  
X 1 0 5  

:ONOUCTlWIlY D I F F U S I W I T V  CONSTIN1  

0.0054573 
0.0 055917 
0.005953b 
0.0063454 
0.00b7698 
0.00?2699 
0.0078 378 
0.0084965 
0.0 092811 

0.0 102088 
0.0113783 
0 - 0  127781 
0.0146317 
0 - 0  1 7 1 1 ~ 1  
O.OZU7413 
0.026b331 
0.0380379 
0.07b22b6 
0.2103338 

0.0800 4b9 
0.0 543788 
0.0 627 195 
0 .OS58545 
0.5312370 
0.024209J 
0.0201304 
0 . 0  174051 
0.0154290 
0.0 139 172 

0.0 127 121 
0.011731b 
0 .0109120 

0.009b123 
0.0090 857 
0.008b206 
O.JO820b1 
0.0 078 3 39 
0.0 071915 

0.006b550 
0 .0058002 
0.0051548 
O.OO6b4bO 
0.0 042325 
0.0038889 
0.00359ab 
0 -0033497 
0.0031338 
0.0 029447 

0.0027775 
O.OOfb28b 
0 . O O Z C 9 U  
0.0023 749 
O.OOtZb57 
0 . 0 I Z l  bb4 
8.0020754 
0.0019919 
0.00191*9 
0.0018637 

O.OO1777b 
0.0 0171 b2 
0.001b589 
I .0015312 
0.0014218 

0.0011063 
0 .DO09959 
0. OOObb66 
0.0006988 

0.0003992 
0.0 003328 
0 .OOOZ854 
0.0002499 
0.00020 19 

0. a io2 i *6 

o.aoizi*s 

0.0450 1 
0.04619 
0 . 0 5 1 0 4  
0.0542b 
0.05643 
0.05778 
0 .558  87 
0.01913 
0.0 60 85 

0 . 0 b l l l  
0.01095 

0.05939 
0.05800 
0.05617 
0.05377 
0.05033 
0.049b8 
0.03909 

0.02679 
0.02439 
0.02347 

0.02292 
0.02309 
0.02362 
0.02433 
0.02513 
O.OPbO0 

0.02b92 
0.0278b 
0.02892 

0.03117 
0.03232 
0.03367 
0.03450 
0.035b8 
0.03851 

O.Oblb1 
0.05215 
0.06161 
O.Ob91b 
0.07550 
0.08055 
0.08646 
0.08166 
0.01969 
0.0 91 4 1  

0.09276 
0.09387 
0.0 948b 
0.09579 
0.09671 
0.097b7 
0.09867 
0.09973 
0.10086 
0.10203 

0.10329 
0 . 1 0 ~ 5 8  
0.10592 
0.10943 
0.11310 
0.12075 
0.12847 
0.13625 
0.17548 
0.27727 

0.33498 
0.393b9 
0.45906 
0.55943 
1.12081 

o . 0 6 0 ~ 7  

0.02307 

0.03004 

1.7bb 
1 .716  
1.496 
1.325 
1.188 
1.076 
0.983 
0.903 
0.633 

0.772 

0 -6b5 
0.617 
0.570 
0.525 
0.479 
0.429 
0.3b7 
0.175 

0.159 
0.155 
0.155 
0.155 
0.157 
0.162 
O.lb8 
0.174 
0 .180  
0.187 

0.193 
0 .200  
0.20b 
0.213 
0.219 
0.225 
0.231 
0.237 
0.243 
0.255 

0.267 
0 .308  
0.342 
0.3b7 
0.387 
0.406 
0.*18 
0.431 
0.443 
0.454 

0.4b6 
0.475 
0.484 
0.494 
0.503 
8.512 
0.522 
0.531 
0.540 
0.548 

0.557 
0.5bb 
0.575 
0.597 
0.618 
0.6bl  
0 .703 
0.745 
0.94b 
1.134 

1.312 

0.716 

0.0059b 
0 . 0 0 6 0 6  
0.00  632 
O.OOb40 
0 .00133  
0.00617 
0.OObOO 
0.00585 
0.005b5 

0.00541 
0 .00513 
0.00484 
0.00449 
0 . 0 0 4 1 1  
0.00167 
0 .oo 315 
0.00249 
0.00166 
0.001b4 

0 . 0 0 3 3 9  
0.00479 
0.00bOZ ....~~- 
0.00717 
0.00827 
0 .01090 
0.01349 
0.01609 
0.01873 
0.02142 

0.0241b 
0.02695 
0.02984 
0.032 80 
0.03577 
0.03874 
O.Ob170 
0.06448 
0.04740 
0.05379 

0.06051 
0.080bZ 
0 . 1 0 0 0 1  
0.11838 
0.13b3Z 
0.15419 
O . t T L Z 2  
0.19051 
0.20915 
0.22819 

0.267bS 
0.26755 
0.28789 
0.30870 
0 A 2 9 9 6  
0.351b7 
0.37385 
0.39650 
0.419b2 
0.64319 

0.4bIZC 
0.69178 
0.51b79 
0.581 40 
0.b4907 
0.79343 
0.94989 
1.11820 
2.12845 
4. 34756 

b. 31 633 
1.481 8.5i232 
l ab42  11.20448 
1.798 14.4bLOZ 
2.105 25.18893 

1 .25793  
1.25731 
1.25401 
1.250b4 
I .24703 
1.24323 
1.23921 
1.2349b 
1.2 30 43 

1.22558 
1.22033 
1.21662 
1.20833 
1.201 31  
1.19328 
1.18379 
1.17170 
1.153 b8 
1.0 bo 69 

1.047b7 
1.04155 
1.03770 
1.03683 
1.03255 
1.02835 
1.025Sb 
1.02308 
1.02125 
1.01974 

1.0 1867 
1.0173b 
1.01b40 
1.01556 
1.01480 
1.01412 
1.01351 
1.0 1295 
1.01244 
1.01153 

1.010 7b 
1 . 0  0950 
1.00851 
1.00771 
1.00706 
l.OOb51 
1.0060b 
1 . 0 0 5 6 3  
1.00528 
1.00497 

1.00169 
1.00144 
l.OO*ZZ 
1.00402 
1.00382 
1.003b7 
1.00352 
1.00338 

1.00313 

1.00302 
1.00291 
1. 00282 
1.002 60 
1.0 0242 
1.00211 
1.00188 
1.0 0 1  69  
1.00113 
1.OOO85 

l.OOOb8 
1.00057 
1.00049 
1. 00042 
1.00034 

i . 0 0 3 2 ~  

PRANDTL 
NUM8ER 

2.1993 
2.1054 
1.7790 
1.5772 
1.4568 
3.3633 
1 . 3 0 0 3  
1.2457 
1.2l23 

1.1947 
1.1939 
1.2056 
1.2370 
1.2904 
1.3803 
1.5373 
1.8557 
2.6433 
3.1170 

1.7458 
1.3761 
1.2000 
1.0947 
1.0241 
0.9186 
0.8590 
0.8204 
0.7931 
0.7731 

0.7579 
0.7467 
0.73b3 
0.7279 
0.7220 
0.7183 
0.71bb 
0.7192 
0.7202 
0.7173 

0.7142 
0.7016 
0.7007 
0.7011 
0.7013 
0+7010 
a - 7 0 0 4  
0.6995 
0 - 6984 
0. b973 

0.6960 
0. b948 
0.6931 
0. b92b 
0.b91b 
0.b907 
0.6899 
0.6892 
0.b88b 
OSb881 

0. b87b 
0.68?2 
0. bob9 
0.b862 
0.685b 
0.6849 
0.b845 
0.6041 
0.683b 
0.5327 

0.5318 
0.5299 
0.5251 
0.5094 
0. 6320 
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rHER+lOUYNlflIC PROPERTIES OF PARAMYOROGEN 

LOO P S I A  ISOBAR 

TEMPERATURE V O L U E  

OEC. R CU FT /LB 

25.662 0.20593 
26 
2 8  
3 0  
32 
3 4  
3 6  
3 8  
40 

42 
44 
46 
48 
50 
5 2  
54 
56 
58 
60 

62 
64 
66 
68 
70 
1 5  
80 
85 
90 
95 

t o o  
105 
1 1 0  
115 
1 2 0  
125 
130 
I 35 
140 
1 5 0  

160 
I80 
2 0 0  
220 
2 4 0  
260 
2 80 
300 
3 2 0  
340  

360 
3 80 
4 0 0  
420 
4 4 0  
460 
4 8 0  
5 0 0  
5 2 0  
540 

560 
5 8 0  
600  
650 
700 
8 0 0  
9 0 0  

1 0 0 0  
1 5 0 0  
2 0 0 0  

2500 
3 0 0 0  
3 5 0 0  
4 0 0 0  
5 0 0 0  

0.20634 
0.20868 .~ ~ 

0.2112 4 
0.2140 1 
0.21702 
0 .22030 
0.22389 
0.22785 

0.23228 
0.23726 
0.24295 
0.24955 
0.25737 
0.26692 
0.27914 
0.2960 7 
0.32377 
0.43496 

0.88259 
1 m 04401 
1.16762 
1.27390 
1.37002 
1.50449 
1.77738 
1.95744 
2.12687 
2 -2941 u 

2.45456 
2.61158 
2.76529 
2.91683 
3.06641 
3.21433 
3.36085 
3.5 0616 
3.65044 
3.93636 

4.21945 
4.78097 
5.33435 
5.88346 
6.42pl.8 
6.97318 
7.51501 
8.05550 
3.59477 
9.13308 

9.67061 
10.20 74 8 
10.74380 
11.27966 
11.8151 2 
12.35023 
12.88506 
13.41964 
13.95399 
1 4 . 4 8 8 1 5  

15.02214 
15.55599 
16.08970 

18.75674 
21.42204 
24.03627 
26.74981 
4 0 - 0 6263 
51.37238 

66.68121 
79.99071 

17.42350 

-.... . 
93.31167 

106.69800 
134. 58  751 

ISOrME17U I S J C H O l ? E  lNTERNAL 
OERIVATIVE O E R I V A I I W E  ENERGY 

CU F T - P S I A / L B  a j I A I R  B T U l L a  

2925.82 
2890.38 
2684. 81 
2196.23 
2328.76 
2159.51 
1993.19 
1826. 6 1  
1658.84 

1492.54 
1319.02 
1152.70 

983.78 
818.28 
653.23 
489.97 
333.52 
116.18 

17 .81  

64.05 
105.19 
137.61 
165.86 
191.10 
2*&.16 
294.26 
338.05 
37b.87 
417.49 

454.39 
449.97 
524.44 
5 5 8 . 1 1  
591.9. 
623.33 
655.13 
686.42 
717.34 
778.LO 

837.97 
955.31 

1070.11 
1183.21 
1295.10 
1406.05 
1516.23 
1625.95 
1735.15 
1843 -97 

1952 -48 
2060.73 ..~-. 
2168.77 
2276.62 
2584.31 
2491.87 
2599.32 - .. ~ 

2706.66 
2813.92 
2921.11 

3028.22 
3135.28 
3242.23 
3509.62 
3776.73 
4310.50 
4843.84 
5376.92 

10702 -70 
8 0 4 0 .  ha 

13364.62 
16026.40 
18b68 - 0 9  
213C9.75 
26672.99 

77.154 
77.034 
75.012 
74.537 
73.126 
71.766 
70.294 
64. b58 
65.. 850 

66.761 
62.544 
53.573 
5 5 . 4 5 3  
52.904 
45.903 
4 4 . 3 u 4  
33.091 
32.382 
18. 375 

5.166 
6. 610 
5.714 
5 .133  
4.699 
3.453 
3. 45b 
3 .092 
2.809 
2.581 

2 . 3 9 1  
2.231 
z.091, 
1.974 
1.869 
1.776 
1.692 
1.617 
1.548 
1.428 

1.327 
1.162 
1 .036 

0.9356 
0.1533 
0.7847 
0.7264 
0.b763 
0.5320 
0.5945 

0.5607 
u . 5 3 0 b  
0.5036 
6.1792 
0.4571 
0.4370 
U.4186 
0.401b 
0.3860 
G.3716 

0.3582 
0.3458 
3.3342 
0.3083 
0.2862 
0.2503 
0.2224 
0.2001 
u.1334 
G.1000 

L . 0 8 0 0  
0.0667 
6.0571 
0 . 0 5 0 0  
0 . 0 4 0 0  

-132.700 
-132.177 

-125.642 
-122.047 
- 1  18.226 
-114.159 
-109.842 
-105.247 

-100.352 
-95.123 
-89.519 
-03.577 
-76.906 
-69.664 
-61.488 
-51.858 
-39.346 
-10.792 

37.607 
48.974 
56.901 
63 * 380 
69. G68 

-129.016 

81.403 
92.269 

102.333 
111.90~ 
121.147 

130.203 
139.101 
147.929 
156.740 
165.580 
174.483 
183.503 
192.654 
201.968 
221.182 

241.301 
284.084 
332.433 
363.826 
438.374 
495.162 
553.364 
6 i z . i j 3  
670 -935 
729.341 

787.085 
844.021 
900.090 
955.303 

1009.717 
1063.  388 
1116.609 
1168.857 
1220.81* 
1272.346 

1323.452 
1374.339 
1425.026 
1 5 5 0 .  859 
167b.010 
1925.12J 
2174.009 
2422.706 
3676.485 
4969.703 

6327.051 
7756.176 
9265.748 

1 0  886.478 
15L17.990 

E N I r l l L P l  

B T U l L d  

-125.074 
-124.536 
-121.217 
-117.819 
-114.121 
-110.189 
-106.000 
-101.550 

-96.8 n 9 

-91.750 
-86.136 
- 8 0 . 5 2 1  
-74.235 
-67.375 
-59.779 
-51.150 
-40.891 
-27.355 

5.316 

70,293 
87.638 

100.144 
110.559 
119.806 
120.01)* 
158.093 
174.826 
190.744 
206.101 

221.107 
235.812 
250.340 
2b4.764 
279.143 
233.531 
307.971 
322.503 
337.160 
366.964 

397.567 
461.946 

60 1.71 7 
676.468 
753.411 
831.681 
930.465 
989.239 

1067.580 

l 14S .232  
1222.0 5 0  
1297.982 
1373.041 
1447.2 84  
1520 . l74  
1593.602 
1665.848 
1737.594 
1808.908 

1879.791 
1950.449 
2 0 2 0 . 9 0 1  

529.908 

. ~~ 

2196.131 
2370.658 
2718.476 
3066.034 
3413.374 
5160.187 
6 946.32 7 

8796.561 
10718.599 
12721.507 
14837,394 
20002.383 

ENTROPY 

B T U I L  B-R 

1.19331 
1.21*14 
1.33446 
1.45409 
1.57338 
1.69258 
1.81225 
1.93254 
2.05412 

2.17751 
2.30341 
2 . 4 3 2 6 3  
2.56637 
2.70636 
2.85528 

3.20446 
3. 44175 
3.99290 

5.06563 

3. n i 8  05 

..... ~ 

5.34129 
5.53382 
5.68933 
5. t.2319 
6.1P31.3 
6.33601 
6.53895 
6.72095 
6.88711 

7. 041 00 
7.18450 
7.31967 
7.44190 
7.57030 

7.91012 
8.01732 
8.22291 

8.42039 
8.79810 
9.15bJ4 
9.49806 
9.82307 

10.13108 
10.42098 
10.69290 
10.94712 
11.18431 

11.40131 
11.61399 
11.8U882 
11.99190 
12.16465 
12.32799 
12.48275 
12.63039 
12.77121 
12.90579 

13.03419 
13.15803 
13.27751 
13.55831 
13.81724 
14.212 0 0  
14.69101 
15.05680 
16.47247 
17.49796 

18.32309 
19.013Y7 
19.63401 
20,39105 
22.37123 

cw CP 

BTU / L I  -R 

1.147 
1.154 
1,197 
1.239 
1.281 
1.321 
1.356 
1.386 
1.413 

1.435 
1.454 
1.470 
1.484 
1.498 
1.511 
1.527 
1.548 
1.586 
2.013 

1.844 
1.722 
1.661 
1.623 
1.599 
1.567 
1.553 
1 . 5 4 8  
1.548 
1.553 

1.561 
1.571 
1.591 
1.613 
1.640 
1.671 
1.707 
1.748 
1.792 
1.889 

1.997 
2 .228 
2.441 
2.626 
2.767 
2.861 
2.912 
2.929 
2.921 
2.895 

2.859 
2.817 
2.775 
2.734 
2.696 
2.662 
2.631 
2.605 
2.583 
2.564 

2.549 
2.536 
2.526 
2.507 
2.496 
2.488 
2.486 
2.489 
2.536 
2.644 

2.786 
2.927 
3 . 0 9 3  
3.386 
5.124 

1.557 
1.575 
1.683 
1,791 
1.905 
2.028 
2.158 
2.297 
2.449 

2.614 
2.806 
3 .018 
3.277 
3.595 
4.023 
4.659 
5.712 
8.287 

57.170 

11.154 
7.088 
5.614 
4.869 
4.411 
3.780 
3.453 
3.25U 
3.121 
3 . 0 3 0  

2.965 
2.921 
2.893 
2.878 
2.815 
2.881 
2.896 
2.918 
2.946 
3.018 

3.105 
3.305 
3.498 
3.669 
3.800 
3.886 
3.931 
3.94.4 
3.931 
3.902 

3.863 
3.819 
3.775 
3.732 
3.692 
3.657 
3.626 
3.599 
3.576 
3.556 

3.541 
3.527 
3.516 
3.497 
3 . 4 8 5  
3.476 
3.474 
3.476 
3.522 
3.630 

3.771 
3.913 
4 . 0 8 3  
4.391 
6.324 

VE LOG I T Y  
OF SOUNO 

F T l S E C  

4290 
4275 
41 82 
4089 
4004 
3919 
3834 
3744 
3650 

3549 
3434 
3311  
3172 
3017 
2838 
2632 
2388 
2065 
1301 

1340 
1416 
1468 
1518 
1563 
1b59 
1741 
1814 

1943 

1999 

1881 

2053 
2102 
2148 
2191  
2231 
2269  
2504 
2338 
2400 

2457 
2562 
2665 
2768 
2872 
2975 
3079 
3114 
3289 
3393 

3496 
3597 
3697 
3795 
3890 
3963 
4074 
4162 
4248 
4332 

4414 
4495 
4573 
4762 
4 9 4 3  

5599 
5898 
7193 
8251 

9156 
Y963 

10691 
11328 
12344 

52 82 

TYO-PHASE BOUNOARV 
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TWEWOOVNAMIC PROPERTIES OF ~AKAHYOROGEN 

2 0 0  P S I 4  ISOBAR 

r EMPERAT URE O f  NS I l l  

DEG. R L B I C U  F T  

' 25.662 4.85594 
26 4.846W 
2 8  4.79194 
30 4.73400 

4.67260 
34 32 4.60790 
3 6  4.53925 
38  4.46652 
40 4.38876 

42 4.30521 
44 4.21474 
4 6  4.11605 
48 4.00723 
5 0  3.88547 
52 3.74651 
54 3.58244 
56 3.37761 
58 3.08860 
60 2.29908 

62 1.13303 
64 0.95785 
66  0.85644 
68  0.78499 
70 0 0 72992 
75 0.63112 
8 0  0.56263 
85 0.51087 
90 0.46973 
95 0.43590 

1 0 0  0.40 740 
1 0 5  0.382% 
I10 O.Jblb5 
115 0.34284 . 120 0.32611 
125 0.31111 
130 0 .297% 
135 0.28521 
1 4 0  0.27394 
IS0 0.25404 

160 0.23700 
I80  0.20910 
200 0.18746 
2 2 0  0. l b  997 
2 40 0.15553 
260 0.14341 
280 0.13307 
3 0 0  0.12414 
320 0.11635 
3 40 0.10943 

360 0.10341 
3 80 0.09797 
400 0.09308 
420 0.08866 
440 0.08464 
460 0.08097 
480 0.07761 
500 0.07452 
5 2 0  0.07166 
540 0.06902 

560 0.06657 
580 0.06428 
600 0 ~ 0 6 2 1 5  
(150 0.0573Y 
700 0.05331 
8 0 0  0.a4668 
9 0 0  0.01152 

1 0 0 0  0.03738 
1 5 0 0  0.024% 
2 0 0 0  0.01874 

2500 0 . 0 1  500 
3 0 0 0  O.Jl250 
3 5 0 0  0. OlO7L 
COO0 0.00937 
5 0 0 0  0.00743 

286.70 13.853 
286.38 13.773 
284.78 13.256 
284.15 12.703 
283.42 12.212 
281.17 11.793 
277.71 11.424 
272.90 11.088 
266.72 15 .779  

259.40 10.180 
250.20 10 .171  
2 4 0 . 3 8  3.844 
228.85 3.493 
216.06 3.092 
201.32 3 . 6 3 b  
184.26 8 .116  
lb4 .62  7. 477  
139.25 5.610 
W.04 3.971 

99.13 3.909 
1 0 8 . 0 4  4 .007  -.. . 
115.79 4 .017  
123.51 b.028 
130.92 C.GZ6 
148.57 3.997 
165.42 3.355 
181.74 3 .909  
197.74 3 .863  
213.63 3.813 

229.55 3 .759  
245.bl 3 .703  
262.03 3 .  b 4 0  
271.34 3.571 
296 -44 3 .49b  
314.65 3.415 
333.58 3.331 
353.33 3.243 
373.95 3.154 
417.70 2.975 

464.77 2 .803  
568.30 2.494 
677.36 2.264 
788 -65 ?. 096 
896.88 1.983 
990.67 1.912 

1031.96 1.874 
1176.94 1.860 
1254.09 1.862 
1324.91 1.876 

1390 -75 1 . 8 9 7  
1452.89 1.923 
1513.00 1.959 
1571.75 1.977 
1630 - 0 3  2 . 0 0 1  
1688.61 2 . 0 2 8  
1747.58 2.050 
1807.36 2 .069  
1868.05 2.085 
1929.51 2 . 1 0 0  

-v I O P I  OVJT 

'U P S I A  

14207.61 
1 4 0 0 8 . 0 5  
1 2  865.44 
11 826.62 
10801  -38 

9950.85 
9047.57 
8 158 -60 
7280.26 

6425.72 
5 559 .32 
4744.57 
3942 .24  
3179.40 
2447.34 
1755.30 
1126.49 
544.14 
29.58 

72.57 
100.76 . . ~  ~ 

117.85 
130 -20 
139.48 
155.36 
165.56 
172.70 
177.97 
181.98 

185.12 
107.63 
189.b7 
191 .3s 
192.75 
193.92 
194.92 
195.78 
196.51 
197.63 

198.60 
199.82 
200 -61 
201.11 
201.43 
201.64 
201.77 
2 0 1  .a4 
201.88 
201.90 

201.90 
201.88 
201.86 
201.83 
201.80 
201.77 
201.73 
201 .69  
201.66 
201.62 

I O V I O  1 yv 
C 

I I O E G .  R 

o.oos4Jo5 
0.  0054993 
0.00590 82 
0 .0  063024 
0 - 0  0672 03 
O.OO72121 
0.0 077 693 
0 .0084154 
0.5091823 

0 .U id0 784 
0 .  0 112144 
0.0125560 
0 . 0 1 4 3 2 0 0  
0 - 0  166397 
0.0199822 
0 . 0  252 857 
0.0347016 
0.0595 1 0 0  
0.621 1 455 

0.11252 54 
0.0655093 
0.0184820 
0 . 5 3 9 4 2 0 1  
0 - 0  336912 
0.02S4427 
0.0208770 
0 . 0  1790 45 
0 - 0  157847 
0.0141817 

0 a 0  129146 
0.01189b8 
0.0 110 399 
0.0 1031 88 
0 -0096984 
0.0091577 
0.0086813 
0.0082577 
0.0078781 
0.0072 245 

0.0066802 
0.0056158 
0 - 0  0 5 1  645 
0 .OO46522 
0.0 OS2364 
0 - 0  038915 
0.0035001 
0 . 0 0 3 3 5 0 6  
0 .0031342 
0.0029448 

0 .OO27774 
0.0026284 
0.0024948 
0.0023744 
0.0 022658 
0.0021658 
0 . 0 0 2 0  749 
0.0019913 
0.0019143 
0.0018431 

THERMAL V ISCOSITY 
ONDUCTXVITY 0 
OTWFT-HR-R LBIFT- 

x 1TC 
0 . 0 4 5 2 1  1.770 
0.04622 1.725 
0 . 0 5 1 1 1  1.504 
0 . 0 5 4 3 4  1.332 
0.05653 1.195 
0.05789 1.082 
0.05900 0.988 
0.06028 0 . 9 0 8  
0.06103 0 . 8 3 1  

0.06131 0 .776  
0.06117 0.721 
O.Ob062 0 .669  
0.05968 0.621 
0.05834 0.576 
0.05659 0.531 
0.05431 0.485 
0 . 0 5 1 0 9  0.437 
0 . 0  4939 0.381 
0.08664 0.273 

0.03096 0.170 
U.02625 0.162 
0.02463 0 .159  
0.02393 0.159 
0.02362 0.160 
0 . 0 2 3 5 8  0.164 
0.02s01 0 .169  
0 . 0 2 4 b 6  0 .175  
0 . 0 2 5 4 2  0.181 
0.02626 0.188 

0.02715 0.194 
0 .02008 0 . 2 0 1  
0.02912 0.207 
0 . 0 3 0 2 3  0.213 
0.03135 0 .220  
0 . 0 3 2 4 9  0.226 
0.03363 0 . 2 3 2  
0.03465 0.238 
0.03582 0.244 
0.03864 0.256 

0.04174 0.267 
0.05218 0 . 3 0 8  
0.06143 0.342 
0.06917 0.367 

0.08055 0.401 
0.08446 0.418 
0.0 8745 0 -431  
0.08970 0. 443 
0.09112 0.454 

0.09277 0.265 
0.09388 0 .  475 
0.09487 0.484 
0.09580 0.494 
0.09673 0.503 
0.09769 0.513 
0.09869 0.522 
0.09975 0.531 
0.10088 0.540 
0.10205 0.549 

0.07550 0.  s i 7  

THERMAL 
I I F F U S I V I T I  

sa FT/HR 

0 . 0 0 5 9 8  
0.00606 
0 .00  634 
0.00641 
0.00635 
0.50620 
0 . 0 0 6 0 2  
0. 0 0  588 
0.00568 

0 . 0 0 5 4 5  
0.00517 
0 . 0 0 4 8 8  
0 . 0 0 4 5 4  
0 . 0 0 4 1 8  
0 .00375  
0 . 0 0 3 2 5  
0.00265 
0 . 0 0 1 9 3  
0 .00066  

0.00245 
0.00387 
0 .00512 
0.0062b 
0.00734 
0.00980 
0.01236 
0 . 0 1 4 8 3  
0.01734 
0 . 0 1 9 8 8  

0.02218 
0 . 0 2 5 1 0  
0 . 0 2  784 
0.03063 
0 . 0 3 3 4 4  
0.03624 
0.03903 
0.J4164 
0.04439 
0.05040 

0.05672 
0.07548 
0.09367 
0.11091 
0.12776 
0.16454 
0.161S6 
0.17a63 
0.19613 
0.21400 

0.23227 
0.25094 
0.27004 
0.21956 
0.30951 
0.32988 
0.35069 
0.37195 
0.39364 
0 .4 lS75  

OIELECTRIC 
' CONSTANT 

I. 2 58 i o  
1 .25754 
1.25434 
1.25094 
1 .24734  
1.24357 ... 
1.23958 
1.2 3536 
1.2 JO 87 

1 .22606  
1.220 87 
1.21524 
1.20906 
1.20218 
1.19438 
1.18522 
1.17388 
1.15806 
1.11580 

1.055 81 
1.04703 
1. 0 4 1  97 
3.03842 
1 .03569  
1 . 0 3 0 8 0  
1.02743 
1.02488 
1.022 86  
I. 02120 

1.01980 
1.01861 
1.01756 
1.01665 
1.01583 
1.01510 
1.01444 
1.01383 
1.012 1.01328 32 

l . O i l C 9  
1.01013 
1 . 0 0 9 0 8  
1.00823 
1.00753 
1 .00696  
1 .00644  
1 . 0 0 6 0 0  
1.0 0563 
1 . 0 0 1 2 9  

1. 00500 
1.0 0474 
1.00450 
l.OOC29 
1 . 0 0 4 0 9  
1 . 0 0 3 9 1  
1.003 75 
1.00360 
1.00346 
1.00334 

1992 - 3 8  2.111 2 0 i . 5 0  o . a o i 7 7 7 i  o . i a 3 3 i  0.557 0.43832 1.00322 
2355.89 1.121 201.59 0.0017157 0.104b1 0.566 0.46134 1.00311 
2120.30 2.129 201.51 O.OOli584 0.10595 0.575 0.48480 1.00300 
2284.29 2.143 201.43 0.0015307 0.10945 0.597 0.54542 1.00277 
2451.79 ?.151 201.35 0.0014214 0.11113 0.618 6.60890 1.00258 
2794.48 2 .155  201.22 0.0012439 0.12078 0.661 0.74433 1.00225 
3140 - 8 6  
3490.78 
5300.77 
7278.55 

9448.31 
11759 -75 
14308 .4U 
17502.45 
31331.64 

2.155 201.10 0.0011060 0.12851 
2.151 201.01 0 .0009956 0.13629 
2 .107  200.70 0.0006b45 0.17555 
z.019 200.53 0.000CY87 0.27727 

1.915 200.43 0.0003992 0.33498 
1.822 200.35 0 .0003328 0.39365 
1.724 200.28  0.00U2853 0.45951 
1 .575  200 .10  0.0002499 0.55711 
1.G51 198.18 0 ~ 0 0 0 2 0 1 8  1.10496 

0.703 
0.745 
0.946 
1 .135  

1.313 
1.481 
1 .643  
I .  799 
2.105 

0.89110 1 . 0 0 2 0 1  
1 . 0 4 8 9 9  1 .00181  
1.99666 1 ~ 0 0 1 2 1  
4 .07669  1.00090 

5.92263 1.00072 
8.04696 1.00060 

10.50277 1.00052 
13.54410 1.00045 
23.51643 1.0 00 36 

PRANOTL 
HUMBE R 

2.1939 
2.1154 
1.7830 
1.5805 
1. 4489 
1.3615 
1.3006 
1.2452 
1.2110 

1.1920 
1.1902 
1.1999 
1.2285 
1.2768 
1.3581 
1.4989 
1.7604 
2.3035 
6.4786 

2.2103 
1.5715 
1.3058 
1.1634 
1.0729 
0.9446 
0.8758 
0.8322 
0 .8020 
0.7801 

0.7635 
0.7513 
0.7401 
0.7311 .. ~ _ _  
0.7247 
0.7207 
0.7187 
0.7211 
0.7220 
0.7187 

0.7153 
0.7025 
0.7016 
0.7018 
0.7018 
0.7015 
0.7009 
0.6999 
0.6988 
0.6975 

0.6963 
0.6950 
0.6939 

0.6917 
0.6908 
0 .6900 
0.6893 
0.6887 
0.6882 

0.6877 
0.6873 
0.6A69 
0.6862 
0.6857 
0.6850 
0.6845 
0.6841 
0.6836 
0 . 5 3 4 9  

0.5320 
0.5301 
0.5255 
0.5102 
0.4338 

e .  6928 

TdO-Pt4ASE BOUNOARl 
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1NERMODINAMIC PROPERTIES Of PARANIDROCEN 

2 1 0  P S I A  I S W A R  

TEMPERATURE 

OEC. R 

25.702 
26 
2b 
30 
32 
34 
36 
3b 
40 

42 
44 
46 
4b 
50 
52  
54 
56 
5b 
60 

62 
6 4  
66 
6b 
70 
75 
80 
b5 
90 
95 

1 00 
105 
1 1 0  
115 
120 
125 
130 
135  
1 4 0  
150 

1 60 
1 bo 
2 0 0  
2 2 0  
240 
2 6 0  
ZbO 
3 0 0  
3 2 0  
3 4 0  

360 
380 
400 
420 
440 
4 63 
4 8 0  
5 9 0  
5 2 0  
54a 

5 6 0  
5 8 0  
6 0 0  
650 
7 0 0  
8 0 3  
900 

1 0 0 0  
1500 
Z O O 0  

2500 
3 0 0 0  
3 5 0 0  
4000 
5000 

voLunE 

CU F T l L B  

0.205b3 
0.20619 
0. 2 0 (52 
0 . 2 1 1 0 1  
0.213b2 
O.2lbbO 
0.22006 
0.22361 
0.22754 

0.23192 
0.23684 
0.24245 
0.24893 
0.2565 7 
0.26585 
0.27760 
0 -29355 
0.31831 
0.37815 

0.75b21 
0.9432 1 
1.0 722 0 
1.1b016 
1.27614 
1 .*a72 5 
1. 67511 
1.84950 
2.01497 
2.17407 

2.3213 2 
2.47b87 
2.62147 
2.77169 
2.91492 
3.05 65 0 
3.19661 
3.33563 
3.47355 
3.74676 

4.01713 
4.55311 
5.0b111 
5.60465 
6.12550 
6.64383 
7.16034 
7.67541 
8.1b932 
8.70227 

3.21444 
9.72595 

10.23691 
1 0 . 7 4 7 b 1  
11.2 5752 
11.7 672 8 
12.27675 
12.7859 8 

13.80379 
i 3 . 2 9 4 9 n  

14. S124J 
1*.82092 
15.32928 
16.5 997 0 
1 7.8 695 6 
20.40812 
22.94560 
25.4824 0 
38.16150 
50.83754 

63.512Db 
76.18b36 
88.87473 

101.621bS 
128. 1541 b 

ISOTHERM 
OERIVATIVE 

CU FT-PSIA /L  

2936.26 
2905.39 
2701 .SO 
2513.31 
2344.10 
2174.93 
2008. b l  
1845.48 
1674.77 

1509.54 
1341.58 
1170.89 
1002.91 

8 3 8 . 6 8  
674.68 
5 l b . U  
360 -26 
205.08  

55 * 02 

44.36 
90.09 

124.95 
154.99 
181.47 
230.50  
28b.01 
332.77 
374.35 
413.60 

451 - 0 1  
4b7.02 
521.92 
555.b9 
589.10 
621.66 
653 -66 
6b5.20 
716.32 
771.52 

b37.59 
955.34 

1070.54 
1183.96 
1296.10 
1407.27 
1517. 6b 
1627.49 
1736.82 
1845.75 

1954.36 
20 62.69 
2170.85 
227b.71 
23b6.47 

2611.57 
27 08.96 
2816.25 
2921.47 

3048 .62 
3137.71 
3244 . I C  
3512.12 

4313.11 
4b4b.50 
2375.61 
8043.18 

10705.51 

13361 - 46 
lbb90.94 
21352.6G 
26675.  b4 

zs94.oa 

3779.2n 

a6025.21 

IJOCNORE 
O E 3 I V A T I V E  

.B P S I A l R  

77.165 
77.011 
16.077 
74.650 
73.250 
71. b97 
70.436 
6). b12 
61.020 

64. 946 
b2.561 
59.826 
5 i .753  
53.258 
43.334 
44.937 
33. b38 
33.580 
24. 0 1 2  

9. b l b  
7.471 
0.357 
5.618 
5.107 
4.251 
3.697 
3.296 
2.987 
2.739 

2.533 
2.361 
2.214 
2.0bb 
I. 974 
1.874 
1.785 
1 . 7 0 5  
1.632 
1.505 

1.397 
1.223 
1.090 

0 . 3 8 3 8  
0.8971 
0.b247 
0.7633 
0 . 7 1 0 1  
0.6628 
0.6246 

0.5891 
0.5574 
0.5230 
0.501J 
0.4801 
0.4590 
G.4396 
5.4210 
0.4854 
0.3953 

G.376L 
G.3631 
8.3509 
0.3238 
c . 3 0 0 5  
O.Zb2d 
L.2335 
u . 2 1 0 1  
C.1400 
6.1050 

C.Ll84G 
8.07CiJ 
U .0600  
0.0525 
0.0428 

I NTE ANAL 
ENERGI 
w u / L a  

-132.6b7 
-132.226 
-129.073 
-125.70b 
-122.125 
-1lb.316 - 114.264 - 109.964 
-105.389 

- 100.519 
-95.322 
-b9.757 
-b3.767 
-77.267 
-7O.lZb 
-62.11b 
-52.794 
-41.066 
-21.635 

29.5% 
44.409 
53.503 
60. 600 
66.671 
79.557 
9 0  * 735 

101.906 
110.726 
120.089 

129.241 
151.216 
147.108 
155.975 
162.863 
113.114 
182.065 
192.04b 
201.392 
220.657 

383.510 
438.U90 
494.905 
553.130 
611. 920 
670 -740 
129.161 

786.919 
843.  867 
899.94b 
955.171 

1 0  09.594 
10 63.271 
1116.302 
116b.756 
122G. 719 
IL71.250 

1313.368 
1374.26J 
1424.951 
155C. 793 
1 b75.552 
1925.073 
2173.971 
2422. b75 
3 6 7 6 . 4 6 9  
4 969. 694 

6327.G43 
7756.139 
9 2  65.410 

10884.515 
14995.059 

E N l N A L P I  

B T U l L B  

- 1 Z L b b 3  
-124.2OU 
-120.965 
-117.501 
- 1 l L b l O  
-109.185 
-105.706 
-101.268 

-96.541 

-91.501 
-86.112 
-bO.329 
-74 .087 
-b7.290 
-59.790 
-51.323 
-41.379 
-2b.6b7 

-6.930 

59 -03 )  
bl .087 
95.197 

10 6. 492 
116-295 
137.391 
155.873 
172.926 
1b9.081 
204.630 

219.7b1 
234.610 
249.242 
263.756 
27 b.2 13 
292,670 
307.172 
J21.75b 
336.4b5 
366.354 

397.030 
461.531 
529.664 
601.462 
b76.2b9 
753.259 
b31.569 
910.389 
919.192 

1067.560 

1145.235 
1222.074 
1290.024 
1375.39b 
1447.357 
1520.859 
1593.69% 
1 bb5.956 
1117.711 
id09.035 

1819.325 
1950.591 
2021.050 
2196.294 
2170.834 
2718.67C 
3Obo.248 
3C13.591 
5160.429 
6946.5 79 

8 790. b 16 
10718.824 
12721.42G 
14836.233 
i 9 w n . s g J  

ENTROPY 

81 U I L B -  R 

1.19369 
I. 212 04 
1.33219 
1.45165 
1.57073 
1.68969 
1. bo9 09 
1.92905 
2.05027 

2.17320 
2.29852 
2.42704 
2.55983 
2. 69b54 
2. b455b 
3.00530 
3.18604 
3.40154 
3.17646 

4. b5957 
5.21019 
5.42746 
5.59614 
5.73826 
6.02964 
6.26832 
6.47515 
6.65986 
6.82103 

6.98347 
7.12blb 
7.26433 
1.39336 
7.51642 
7.63445 
7.74620 
7.b58JO 
7.9b526 
b . l l l 4 5  

c v  CP 

8TU / LB -R 

1.14b 1.557 
1.154 1.573 
1.197 1.bbO 
1.239 1.788 
1.2b1 1.901 
1.320 2.024 
1.355 2.152 
1.386 2.289 
1.413 2.441 

1.435 2 . 6 0 4  
1.454 2.787 
1.470 3 . 0 0 1  
1.484 3.253 
1.497 3.559 
1.511 3.966 
1.525 4.53b 
1.545 5.481 
1.577 7.562 
1.674 1b.323 

1.915 16.256 
1.749 b.282 
1.679 6.222 
1.634 5.206 
1.607 4.640 
1.571 3.b99 
1.557 3.529 
1.551 3.301 
1.551 3 .163  
1.555 3.061 

1.563 2.992 
1.575 2.943 
1.592 2.912 
1.612 2.b95 
1.641 2.890 
1.672 2.b94 
1.708 2.907 
1.74b 2.92b 
1.792 2.955 
1.b90 3.026 

8.36939 1.997 3.111 
8.747bl 2.229 3.310 
9.10652 2.441 3.502 

2.626 3.612 9.44851 
9.77382 

10.082 02 
IO. 372Ob 
10. 62411 
10.b9b43 
11.1356Y 

11.35777 
11.56550 
11.76058 
11.9435 0 
12.11621 
12.27965 
12.43444 
12.5821C 
i2.7L294 
i2 . i>754  

i2.9m595 
13.1UYbd 
13.22929 
13-51511 
i3 .70906 
14.23385 
1 4. 642 92 
15.ilJ8bb 
16.41437 
L7.44986 

18. 27499 
18.965 87 
19.56561 
20.34301 
22.31781 

2.767 3.b02 
2.bbl  3.88b 
2.9lZ 3.933 
2.950 3.945 
2.921 3.932 
2.695 3.903 

2.b5’3 3.864 
2.817 3.820 
2.775 3.716 
2.734 3.733 
2.696 3.693 
2.662 3.658 
2.631 3.620 
2.685 3 . 6 0 i  
2.563 J.57f 
2.564 3 . 5 5 7  

2.549 a . > l i  
2.530 r .528  
2.526 3.517 
2.587 3.497 
2.490 3.485 
2.488 3 . 4 7 6  
2.486 3.474 
2.483 3.476 
L.5J6 3.522 
2.644 3 . 6 3 0  

2 .7b6  3 . 7 7 1  
2.927 3.913 
d.OYi 4.081 
3.381 4.387 
5.081 6.276 

VELOCITY 
OF SOUND 

F T l S E C  

4295 
4282 
4191 
4099 
4014 
3930 
3845 
3751  
3662 

3562 
3252 
3327 ..- 
3191 
3039 
2164 
2bbb 
2433 
2134 
1670 

1321 
1406 
1465 
1512 
1558 
1656 
1739 
1813 
18b1  
1943 

2000 
2053 
2103 
2149 ~. 
2192 
2233 
2270 
2306 
2339 
2 4 0 1  

2 6 5 9  
2564 
2667 
2769 
2873 
2977 
3081 
3186 
3291  
3395 

3498 
3600 
1699 
3797 
3b92 
3385 
4016 
4164 
1253 
4334 

1416 
4457 
4575 
4?64 
5944 
5254 
5661  
5908 
1194 
8252 

9157 
9964 

10692 
11330 
12349 

Two-PnhsE BOUNDARY 
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THERUOOVNAUIC PROPERTIES OF PARAUVDROGEN 

2 1 0  P S I A  ISOBAR 

28 
30 
32 
34 
36 
38 
40 

42 
44 
46 
48 
50 
52 
54  
56 
58 
60 

6 2  
64 
6 6  
68  
70 
75 
8 0  
85 
90 
95 

1 0 0  
105 
1 1 0  
1 1 5  
120 
1 2 5  
130 
135  
140 
150 

160 
1 8 0  
2 0 0  
220 
240 
260 
280 
3 0 0  
520 
340 

360 
380 
400 
420 
440 
460 
480 
500 
520 
540 

560 
580 
600 
650 
700 
8 0 0  
9 0 0  

1000 
1500 
2000 

2500 
3 0 0 0  
3500 
4 0 0 0  
5 0 0 0  

25.702 4.85829 
26 4. 82990 

4.79564 
4.13797 
4. 6 7667 
4. 61252 
4.54426 
4.47200 
4.39475 

4.31187 
4.22227 
4.12464 
4.01726 
5.89752 
3.76154 
3.60234 
3.40661 
3.14137 
2.64448 

1.31889 -.~-..- 
1.060zi 
0.93266 
0.84734 
0.78361 
0.67238 
0.59698 
0.54069 
0.49129 
0.45997 

0.4294Y 
0 . C O 3 C l  
0 .38074 
0.56079 
0.34306 
0.32717 
0.31203 
0.29979 
0.28 789 
0.26690 

0.24893 
0.21963 
0.19681 
0.17842 
0.16325 
0.15052 
0.13966 
0.13029 
0.12211 
0.11491 

0.10853 
0.10282 
0.09769 
0.09305 
0.08883 
0.08198 
0.08145 
0.07821 
0.07522 
0.0724+ 

0.06987 
0.06747 
0.06523 
0.06024 
0.05596 
0.04900 
0.04358 
0.03924 
0.02620 
0.01967 

0.01574 
0.01313 
0.01125 
0 0 0984 
0.0 0 780 

TWO-PUASE BOUWARI 

287.80 

286.01 
285.23 
284.56 
282.35 
278.96 
274.49 
268.11 

217.51 

260 -96  
252 - 3 8  
242.22 
230.91 
218.41 
2 0 4 . 0 0  
187.88 
168.86 
145.07 
111.03 

96.87 
105.88 
114.09 
121.69 
129.21 
147.11 
161.15 
180.61 
196.75 
212.74 

228.75 
244 .88 
261. J5 
278.31 
295 .85 
314.08 
333.05 
352.83 
373.*6 
417.27 

464.38 
567 -99 
677.10 
788 .49  
896.82 
998.71 
1092.11 

1391 -20 
1453.38 
1513.54 
1572.32 
1630. b3 
1689.24 
1748.21 
1808.03 
1868.74 
1930.21 

19Y3 e 1 0  
2056.62 
2121.04 
2285.05 
2452.57 
2795.29 
3141.69 
3491 .64 
5301.67 
7279.50 

9449.28 
11760 -25 
1430 4 .64  

31102.55 
ir558.9.a 

13.837 
13.767 
13.257 
12 .713  
12.225 
11 .806  
11.437 
11.103 
10 .794  

10.496 
10.190 

3.867 
9.521 
9 . 1 2 6  
8 .682  
0.179 
7.570 
5.776 
5.425 

3.888 
C.028 
4 .059  
4 .057  
4.056 
4.024 
3.978 
3.930 
3 .881  
3.830 

3.773 
3 .716  
3.652 
3.582 
3.507 
3 .425  
3 . 3 4 0  
3.252 
3.162 
2.983 

2 . 8 1 0  
2.198 
2 .268  
2.100 
1 .986  
1 .915  
1 .877  
1.862 
1 .864  
1.878 

1 .899  
I. 924 
1 .951  
1.979 
2 .005  
2.029 
2 .051  
2.070 
2 .087  
2 . 1 0 1  

2.112 
2.122 
2.130 
2.144 
E. 152 
2.156 
2 .155  
2 .152  
2 .107  
2.019 

1.915 
1. 822 
1 .725  
1 .578  
1.059 

14265.19 
1 4 0 9 0  -85 
12954.49 
11908 -25 
1 0 96 3.0 7 
10031 .88 

9128.54 
8252.97 
7360 -20 

6508.96 
5664.51 
4829.52 
4 020 94 
3268-78 
2537.83 
1860.53 
1227.27 

644.25 
145.50 

58.51 
95.51 

116.54 
131.33 
142.20 
160.42 
171.93 
179.93 
185.78 
190.24 

193.70 
196.67 
198.71 
200.56 
202.10 
203.39 
204.48 
205.42 
206.22 
207.52 

208.50 
209.82 
210.69 
211.24 
211.59 

211.96 
212.04 
212 .08 
212.10 

212.10 
212.08 
212.06 
212.02 
211.99 
211.95 
211.91 
211.37 
211.83 

211.~2 

2 i i . n  

211.75 
211.71 
211.67 
211.58 
211.49 _.. . 
211.34 
211.22 
211.11 
210-77 
210.s6 

210 -47 __. . 
210.39 
210.31 
210.12 
208.15 

( O Y / D T )  /Y THERMAL YISCOSITV THERMAL OIELECTRIC PRANOTL 

l / D E ; .  R BTWFT-HR-R LBIFT-SEC SP FT/HR 
' CONOUCTIYITV OIFFUSIVITV CONSTANT NUMBER 

X 105 

0.0054093 
0.0054639 
0 e 0  058726 
0.0062688 
0.0066815 
0.0071669 
0 0 077 160 
0.0083379 
0.0091058 

0 e 0  099779 
0.0 110 443 
0 . 0  123 875 
0.0140864 
0.0 162928 
0.0194395 
0.0241527 
0.03ZCb 06 
0.0521235 
0.1650289 

0 -16780 78 
0.0782230 
0.0545495 
0.0427791 
0.0359120 
0.02650Z5 
0.0215 026 
0.0 183 169 
0.0 lb0  756 
0.0 143965 

0.0130780 
0.0120190 
0.0111425 
0 . 0 1 0 4 0 2 3  
0.0097673 
0.0092151 
0.0087297 
0 . 0  082 988 
0.0079153 
0.0072507 

0.0067 0 0 1  
0.0058283 
O.UO51722 
0.0046571 
0.0042396 
0.0 038 935 
0.0036014 
0.0033513 
0 . 0  0 31 3 46 
0 .OO29448 

0. 0023373 
0.0026281 
0.0 02C 945 
0.0023740 
0.0022b48 
0.0021654 
0.002074b 
0.0019909 
0.0019139 
0.0018427 

0.0 0 1  7 766 
0 . 0 0 1 7 1 5 ~  
0.0016579 
0.0015 3 03 
0.0014210 
0 . 0  012 GI 
0.0009954 
0.0 011 0 57 

0.000664b 
0.0004987 

0.0003991 
0 .OOO3327 
0 . 0 0 0 2  853 
0.0002499 
0 . 0 0 0 2 0 1 8  

65 

0.0 4536 
0104626 
0.05116 
0.05441 
0.05661 
0.05798 
0.05911 
0.06040 
0.06116 

0.06146 
O.Obl34 
0.06082 
0.05991 
0.05861 
0.05691 
0.05472 
0.05165 
0.04957 
0.05339 

0.03745 
0.02820 
0.02579 
0.02472 
0.02424 
0 . 0 2 4 0 0  
0.02434 
0.02493 
0.02566 
0.02647 

0.02734 
0.02825 
0.02928 
0.0 30 38 
0.0 31 49 
0.03262 
0.01476 
0.03476 
0.03593 
0 . 0 3 8 7 5  

0.04184 
0.05221 
O.Obl4C 
0.06917 
0.07550 
0.08056 
0.08146 
0.08745 
0.01970 
0.09143 

8.09278 
0.09389 
0.09488 
0.09582 
0.09674 
0.09770 
0.09870 
0.09977 
0 . 1 0 0 9 0  
0.10207 

0.10333 
0.10463 
0.10597 
0.10968 
0.11315 
0.12081 
0.12854 
0.13633 
0.17560 
0.27727 

0.33498 
0.39362 
0.45926 
0.55645 
1.09329 

1 .772  
1.733 
1.511 
1.338 
1.200 
1 .087  
0.992 
0.912 
0.8S2 

0.780 
0 .724  
0 -673 
0.625 
0.580 
0.535 
0.191 
0.444 
0.391 
0.314 

0.185 
0.168 
0.164 
0.162 
0.162 
0.165 
0.170 
0.176 
0.182 
0.189 

0.195 
0.201 
0.208 
0.214 
0.220 
0.226 
0.232 
0.238 
0-244 
0.256 

0.267 
0 .308  
0.342 
0.367 
0.387 
0 . 4 0 4  
0.418 
0.431 
0 .443 
0.454 

0.465 
0 .SI5  
0.484 
0.494 
0.503 
0.513 
0.522 
0.531 
0.540 
0 * 549 

0.557 
0.566 
0.575 
0.597 
0.618 
0.661 
0.704 
0.745 
0.947 
1.135 

1.313 
1.482 
1.644 
1 .800  
2.1Ob 

0.00600 
0.00607 
0.00635 
0.00642 
0.00637 
0.00621 
0.00604 
0 . 0 0 5 9 0  
0.00570 

0.00547 
0.00521 
0.00491 
0 . 0 0 4 5 8  
0 . 0 0 4 2 3  
0 . 0 0 3 8 2  
0.00335 
0.00277 
0.00209 
0 . 0 0 1 1 0  

0.00175 
0.00321 
0.00444 
0.00560 
0.00667 
0 .00915  
1 .01155  
0.01394 
0.01635 
0.01879 

0.02128 
0.02379 
0.02641 
0.02909 
0.03177 
0.03b45 
0.03712 
0.03960 
0.04221 
0.04798 

0.05402 
o . a a q i 4  0.07181 

0.10558 
0.12164 
0.13764 
0.15377 
0 .17014  
0.18683 
0.20316 

0.22127 
0.23907 
0 .25727  
0.27588 
0.29489 
0.31430 
0.33414 
0 . 3 5 4 3 9  
0.37507 
0 .59614  

0.11765 
0.43958 
0.46194 
0.51970 
0.58019 
0 .70923  
0.84907 
0.99951 
1 .90244  
3.88306 

5 . 6 L l l O  . . . 
7.66422 

1 0 . 0 0 1 3 1  
12.88883 
22.32575 

1 .25824  
1.25775 
1.25455 
1.25117 
1 .24759  
1.21384 
1.23987 
1.23568 
1.23121 

1.22131 1.2 2644 

1.2 15 73 
1.20963 
1.20286 
1.19522 
1.10633 
1.17548 
1 .16093  
1.13412 

1.065 19 
1.05215 
1 .04152  1.065 77 

1.03835 
1.03284 
1.02912 
1.02635 
1.02416 
1 .02238  

1.02089 
1.01961 
1.01850 
1.0 1752 
1.01666 
1.01588 
1.01518 
1.01455 
1.01396 
1.01294 

1.012 1.0 1064 07 

1 .00953  
1 .00864  
1.00790 
1.00728 
1.00676 
1.00630 
1.00591 
1.0 0556 

i. 00525 
1.0 0497 
1 .00472  
1.00450 
1.00429 
1.00411 
1.00378 1.00394 

1.00363 
1.00350 

l.JO338 
1.0032b 
1.003 15  
1.00291 
1.00270 
1.00237 
1.00210 
I .  0 0 1  90 
1.00127 
1.0 0095 

1.00076 
1.00065 
1.00054 
1.00047 
1.000 31) 

2.1897 
2.1209 
1.7862 
1.5832 
1.4507 
1.3655 
1.3009 
1.2441 
1.2101 

1 .1900 
1.1851 
1 .1956  
1.2222 
1.2669 
1.3424 
1.4b44 
1.6954 
2.1472 
5.8851 

2.8956 
1.7812 
1 .4206  
1.2288 
1.1178 
0.9675 
0.8901 
0.8421 
0.8094 
0.7858 

0.7680 
0.7550 
0.7432 
0.1337 
0.7269 
0.7226 
0.7203 
0.7227 
0.7233 
0.7197 

0.7161 
0.7034 
0.7023 
0.7023 
0.7023 
0.7020 
0.7012 
0.7002 
0- b990 
0.b971 

0.6965 
0.6952 
0.6940 
0.6929 
0.6919 
0.6909 
0.6901 
0.6894 
Oab888 
0.6b82 

0.6877 
0.6873 
0.6870 
0.6862 
0.6857 
0.6850 
0.6845 
0.6841 
0.6836 
0.5350 

0.5322 
0.5303 
0.5258 
0.5108 
0. 4352 



THER~OOVNAHIC PROPERTIES OF PARAHYDROGEN 

220 P S I 4  ISOdAR 

1ENPERATURE VOLUME 

OEG. R CU FT/LB 

25.742 0.20573 
26 0.20604 
2 8  0 . 2 0 8 3 6  
30  0 .21089 
32 
34 
36 
38 
40 

12 
44 
46 
48 
50 
52 
54 
56 
58 
60 

62 
6b 
66  
68  
70 
75 
8 0  
85 
90 
95 

100 
1 0 5  
110 
115 
120 
125 
130 
135 
140 
1 5 0  

160 
180 
2 0 0  
220 
240 
260 
280 
3 0 0  
3211 
3 40 

360 
3 8 0  
4 0 0  
$ 2 0  
440 
460 
4 8 0  
5 0 0  
520 
540 

560 
5 8 0  
600 
650 
700 
8 0 0  
900 

1 0 0 0  
1500 
2 0 0 0  

2500 
3000 
3500 
4 0 0 0  
5 0 0 0  

0.21362 
0.21659 
0.21982 
0.22334 
0.22724 

0123156 
0.23642 
0.24195 
0. 24832 
0.25579 
0.26482 
0.2761 4 
0.29125 
0 . 3 1 3 8 3  
0.35906 

0.6230 8 
0.84691 
0.98435 
1.0 938 0 
1.19oLS 
1 .39066  
1.58209 

1.91147 
2.06502 

2.21361 
2 .3  5847 

i . r 5 i m  

2.50034 
2.6398 1 
2.7772 8 
2 .91308  
3 . 0 4 7 4 8  
3.18066 
3.31279 
3.57444 

3.83325 
4.34599 
4.85092 
5.35159 
5.84917 
6.34w13 
6.83788 
7.32989 
7.82074 
8 . 3  1063 

8.79975 
9.2882 1 
9.77612 

10.26356 
10.75061 
11.23733 
11 -72315 
1 2 . 2  0 992 
12.69588 
13.18164 

13.6672 3 
14.15268 
14 .63799  
15.85079 
17.06304 
19.48631 
21.90 863 
24.3 302 0 
36.4331 9 
48.53314 

60.63215 
72.73110 
84.  8411 6 
9 7.00127 

122.30776 

2946.68 
2920 -32 
2717.71 
2528.41 
2359.34 
2190.23 
2024.31 
1861.39 
1690.54 

1526.35 
1359.61 
1188.80 
1021 -66 
660.95 
691.91 ...~.. 
539.26 
384.50 
235.67 

90.38 

27.57 
15.56 

144.13 
171.87 

281.83 
327.57 
369.91 
409.7? 

447.68 
484.13 
519.40 
553.70 
587.20 
620.02 
652 - 2 6  

i i 3 . 3 a  

211.a7 

684.01 
715.33 
776.87 

837.24 
955.39 

1010.99 
1184.72 
1297.12 
1408.50 
1519.59 
1629.05 
1738.50 
1847.5U 

195b.24 
2064.66 
21 72.84 

2388.63 
2496.29 
2603.83 
2711 -25 
2818.59 
2925.84 

30 33.02 
3140.13 
3247.19 
3514.63 
3781.83 
4315.72 
4829.16 
5382.31 
8045.96 

10703.33 

13370.29 
160 32 - 0 7  
18693 - 7 8  
21355.44 
26678.69 

22.30 .a2 

I IOCHORE INTERN41 
O E 2 I V A T I V E  ENERGV 

.B " S I L I R  BTUlLB 

71.176 -132.673 
77 .039  -132.275 
7 5 . 1 4 1  -129.130 
7C.763 -125.774 
73 .373  -122.201 
7 2 . 0 2 0  -118.404 
75.577 -114.367 
bB.964 -110.08u 
67.189 -105.529 

65 .129  -100.684 
62.773 -95.517 
63 .075  -89.990 
5 7 . 0 4 8  -81 .051 
53.608 -77.622 
4 3 . 7 5 3  -70.571 
45 .464  -62.717 

3P.626 -42.536 
25.b95 -26.222 

1 2 . 3 8 1  17.844 
5 .509  39.148 
7.051 49.812 
i . 1 7 1  57.643 
5 . 5 4 5  64.163 
4 .565  77.664 
3 .946  39-174 
3 .505  99.  663 
3.168 109.540 
2.900 119.023 

2 .678  128.274 
Z.494 137.321 
2.336 146.286 
2 .199  155.208 
2 .080  164.1W 
1.974 173.138 
1.879 182.226 
1 .793  191.442 
1 .716  200.815 
1.582 220.132 

1 .468  240.336 396.495 
1 . 2 8 4  284.071 461.118 
1.144 331.723 529.340 
1.032 383.195 601.208 

C.3409 437.8Q7 676.091 
D.8618 494.648 7 5 3 . 1 0 8  
6 . 8 0 0 J  552.897 
0 . 1 4 5 0  611.707 
0.6969 670.544 
0.6547 728.981 

0.6174 786.754 
0.5842 843.714 
0 .5544  899.806 
0.5275 955.039 
L.5031 1009 .471  
0 .4809  1063.158 
0.4606 1116.194 
0.44211 1168 .655  
0.4248 1220.624 
0 . 4 0 8 9  1272 .167  

0.3942 1323.284 
L e 3 8 0 5  1314.180 
0.3677 1424 .876  
0.3392 1550 .727  
0.3149 1675.894 
0 . 2 7 5 4  1925.027 

C.2202 2422 .643  
0.1467 3676.454 
0.1100 5969.686 

0.5880 6327.037 
G.0733 7756.105 
0 .0629  9265 .094  
0.0555 10812.726 
0.044C 14973.692 

40.540 -53.660 

0.2447 2173.933 

831.459 
910.312 
98 9.14 6 

I06 7.540 

1145.238 
1222.098 
1298.066 
1373 .157  
14C7.430 
1520.945 
1593.797 
1666.064 
1737 .829  
1809.161 

~ 8 8 0 . ~ 6 0  
1950.7JJ 
2021 .199  
2196.457 
2371.0 09  
2718 .863  
3066.447 
341 3.80  8 
5160 .671  
6946 .831  

8797.072 
10719.0 52 
12721.357 
14834 .613  
19956.270 

. ENTHALPY 

B T U l L B  

-124.292 
-123.881 
-120.642 
-117.183 
-113.499 
-109 .581  
-105.412 

-96.272 

-91.251 
-85.886 
-80.154 
-73.935 
-67.201 
-5 9 .789  
-51.467 
-41.795 
-29 .752  
-11.595 

43.227 
73.650 
89 .913  

- i o n . g a s  

102 .202  
112 .648  
134. bU2 
153.625 
171.011 
187 .409  
203.148 

218.452 
2 3 3 . 4 0 7  
248 .145  
262.748 
277.2 65 
291 .811  
306.374 
321.016 
335.772 
365.747 

ENTKOPV 

BTUILB-R 

1.19406 
1.20994 
1.32994 
1.44922 
1.56810 
1. 68685 
1.80595 
1.92561 
2.04646 

2.16894 
2.29371 
2.42153 
2.55342 
2.69084 
2.83615 
2.99314 
3.16893 
3.38009 
3.68736 

4.58388 
5.06810 
5.31656 
5.50210 
5.65355 
5.95738 
6.2025h 
6.41341 
6.60092 
6 . 7 7 1 i 3  

6.928 16 
7.07k09 
7.21122 
7.341 OS 
7 .46479  
7.58338 
7.69761 ~. ._ 
7.80812 
7.91545 
8.12223 

8.32064 
8.69975 
9.05894 
9.4Cl32 
9.72682 

10.03521 
10.32541 
10 .59756  
10.85198 
11 .08932  

11 .31146  
11.51925 
11.71418 
11.89734 
12.07015 
12.23355 
12.38836 
12.53605 
12.67690 
12.811 52 

12.93995 
13.06381 
13.18332 
13.46416 
is. 72312 
14.18793 
14.59702 
14.96279 
1 6 . 3 7 8 5 0  
17.40400 

18.22913 
18.92000 
19.53985 
20.29665 
22.26701 

cv 

87 U 

1 .149  
1.154 
1.197 
1 .239  
1.281 
1.320 
1.355 
1 .386  
1.412 

1.435 
1.b54 
1.470 
1.*84 
1 .497  
1.510 
1.524 
1.542 
1 .571  
1.638 

2 . 0 i 9  
1.782 
1.702 
1.646 
1.615 
1 .576  
1.560 
1.553 
1 .553  
1 .557  

1.565 
1.577 
1 . 5 9 4  
1 .615  
1.642 
1.673 
1.709 
1 .749  
1 . 7 9 3  
1 .891  

1.998 
2 .229  
2.442 
2 .626  
2.767 
2.862 
2 .913  
2.930 
2.921 
2 .895  

2.859 
2 . 8 1 7  
2.775 
2.734 
2.696 
2.662 
2.632 
2.606 
2 .583  
2.564 

2 .549  
2.536 
2 .526  
2.507 
2.496 
2.488 
2.486 
2.489 
2.536 
2.644 

2.786 
2.927 
s .090 
3.375 
5.041 

CP 

/ L 3  -R 

1.557 
1.570 
1.677 
1.785 
1 .898  
2 .019  
2.147 
2 .282  
2.434 

2 .594  
2 .774  
2 .984  
3 .229  
3 .519  
3.902 
4.447 
5.302 
6.952 

12.76C 

26.802 
9.927 
6.894 
5 .628  
4. 899 
4 .026  
3.609 
3.364 
3.205 
3 .096  

3 .019  
2.966 
2 .932  
2 .912  
2 . 9 0 4  
2.907 
2 . 9 1 9  
2 .939  
2.965 
3.033 

3.118 
3 .316  
3 .506  
3.675 
3.805 
3.891 
3.935 
3.947 
3.933 
3.904 

3.865 
3.821 
3 , 7 7 6  
3 .733  
3 .694  
3.658 
3 .627  
3.600 
3.577 
3 .557  

3.541 
3.528 
3.517 
3.497 
3 . 4 8 5  
3 .476  
3.474 
3 .476  
3 .SZ2  
3.630 

3.771 
3.913 
4.080 
4.382 
6 .231  

WELOCITV 
OF SOUNO 

FT/SEC 

4301 
4290 
4200 
4108 
4024 
3940 
3855 
3769 
3674 

3575 
3467 
3344 
3210 
3062 
2892 
2700 
2475 
2198 
1806 

1302 
1396 
1459 
1511 
1554 
1654 
1738 
1813 
1861 
1943 

2 0 0 0  
2054 
2104 
2150 
2194 
2234 
2272 
2307 
2341 
2403 

2460 
2566 
2669 
2771 
2875 
2979 
3083 
3188 
3293 
3397 

3500 
3602 
3701 
3799 
3894 
3987 
4078 
4166 
4252 
4336 

4410 
4498 
4577 
4766 
4946 
5285 
5603 
5901 
7195 
8253 

9158 
9965 

10693 
11333 
12354 

TWO-PHASE BOUNOARV 

66 



TiERMOOVNAHLC PROPERTIES OF 'ARAMVOROGEN 

2 2 0  P S I A  ISOaAR 

TEHPERATURE OENSITY 

OEG. R L a i c u  FT 

25 .742  4.86063 
26 

30 
32 
34  
36 
38 
40 

42 
44 
46 
48 
5 0  
52 
54 
56  
58 
60 

6 2  
64 
66 
68 
70 
75  
80 
85 
90 
95 

1 0 0  
105 
110 
115 
120 
125 
130 
135 
140 
150 

160 
1 8 0  
2 0 0  
220 
240 
260 
2 8 0  
3 0 0  
320 
340 

360 
3 80 
C O O  
420 
440 
460 
480 
5 0 0  
5 2 0  
540 

560 
580 
600 
650 
700 
8 0 0  
9 0 0  

1 0 0 0  
1500 
2 0 0 0  

2 5 0 0  
3 0 0 0  
3500 
4 0 0 0  
5000 

2a 
4.85335 
4.79933 
4.74191 
4.68112 
4.61710 
4. 54922 
4.47740 
4.40 066 

4.31846 
4.22967 
4.13310 
4.02710 
3.90939 
3.77614 
3.62129 
3.43350 
3.18649 
2 .78501  

1.60492 
1.180 76 
1.01590 
0.91424 
0.84023 
0.71497 
0.63208 
0.57098 
0.  52316 
0.48426 

0.45175 
0.42403 
0.39995 

0.36006 
0.34328 
0.32814 
0.31440 
0.30186 
0.27976 

0 . ~ 7 8 a z  

0.26088 
0.23010 
0.20615 
0.18686 
0.170% 
0.15762 
0.14624 
0 -13643 
0.12787 
0.12033 

8-11 364 
0.10766 
0.10229 
0.09745 
0.09302 
0 . 0  8899 
0.08530 
0.08190 
0.07877 
0.07586 

0.07317 
0.07066 
0.06832 
0.06309 
0.05861 
0 . 0 5 l U  
0.04564 
0 .04110 
0.02745 
0.02060 

0.0 1649 
0 r 0  1375 
0.01179 
0 . 0 1 0 3 1  
0. OObl8 

2 8 8 . a ~  
288.69 
287 .2r  
286.31 
285.69 
283.53 
2 8 0 . 2 0  
275.82 
269.48 

262 -50 
254.11 
224.03 
232.91 
220.95 
206.97 
191.00 
172.66 
150.77 
1 2 1  -26  

95.78 
104.09 
112.63 
120 .14 
127.59 
145.69 
162.90 
179.52 
195.78 
211.88 

227.97 
244.16 
260.70 
277.70 
295.29 ~. -. 
313.54 
332.55 
352.35 
373.00 
416.05 

464.00 
567.68 

788.33 

998 .77 
1092.27 
1117.42 
1254.73 
1325.69 

1191.65 
1253.08 
1514 - 0  7 
1572.91 
1631.2J 
1689.87 
1748.86 
1808 -70 

1930.91 

1993 . d l  
2057.35 
2121.73 
2285.82 
2453.35 
2796-11 
3342.53 
3492.49 
5102.58 
7260.45 

9450.26 
11760.78 
14301.22 
17537 e 2 1  
30889.25 

6 7 6 . a ~  

096.76 

1069 .42 

13.821 
13.761 
13.258 
1 2 . 7 2 s  
12.237 
11 .819  
11.451 
11.117 
10.810 

10 .512  
10.208 

9.889 
3 . 5 2 8  
9- 160 
1 - 7 2 5  
I . 2 3 8  
7 .650  
5 .918  
5.807 

3 . 8 2 1  
4.043 
4.077 
4.100 
5 .007  
5.052 
b . 0 0 3  
1.952 
3 . P O G  
3 .146  

3.788 
3.729 
3.665 
3.594 
1.517 
3.436 
3.350 
3.261 
1 .171  
2.990 

2.816 
2 .503  
Z.272 
2.103 
1.989 
1.917 
I. 879 
1.664 
1 . 8 6 6  
1 .879  

1 . 9 0 0  
1 .926 
1 .953  
1.98 
?.u06 
E .  030  
2.052 
! .071 
? . D O 8  
2.102 

2.113 
2.123 
E .  131 
2.145 
2. 153 
L. 157  
2 .156  
2 .152  
E .  107 
?. 1 1 9  

1.916 
1.823 
1 .726  
1 . 5 6 1  
1 .068  

14322.69 
1417 3 -36 
13043.20 
11989.51 
11044.35 
10112.18  

9209.05 
8334.19 
7439.55 

6591.46 

CI13.43 
4114.34  
3365.80 
2 6839.18 
1W2 881 
1320.20  

7'50.96 
251.71 

44.25 
89.22 

,115.18 
131.74 
141.41 
165.21 
178.14 
187.04 
193.52 
198.43 

5159.70 

202.24 
205.28 
207.73 
209.75 
211.43 
212.84 
214.03 
215.05 
215.93 
217.34 

218.41 
219.83 
220.78 
221.38 
221.76 
222.01 
222.16 
222.2s 
222.29 
222.31 

222.31 
222.29 
222.26 
222 .22 
222.19 
222.14 
222.10 ~~~ ~ 

222.05 
222.01 
221.% 

221.92 
221 .88 
221  -83 
221.73 
221.64 
221.4? 
221.34 
221.22 
220.84 
220 -64 

220.51 
220 a43 
220.34 
220.14 
218.13 

tOU/Ort/V THERMAL 
i J N O U C T I V  I T Y  

I I O E G .  R dIU/FT-HR-R 

0 . 0 0 5 3 8 8 4  
0 . 0 0 5 4 3 9 0  
0.0058376 
0.0062357 
0 .OO66435 
0.0071226 
0.0076639 
0 .O 082 749 
0.0090314 

0 .0098808 
0.0109158 
0.0 122266 
0.0138655 
0.0 159273 
0.0168517 

0 - 0  3070 79 
0.0461081 
0.1052616 

0.0232112 

0.2798223 
0.0953716 
0.J612137 
0.0468452 
0 . 0  383 972 
0.0276511 
0.0221537 
0.0107405 
0.0163718 
0 - 0  146lCO 

0 .O132427 
0.0 121 478 
0.0112452 
0 - 0  101858 
0.0 098360 
0.0092724 
0 - 0  087779 
0.0083397 
0.0079482 
0.0072768 

0.0 06 7 I99 
0 .JO58406 
0.0051799 
0.00466 19 
0 0 0  042427 
0.0038954 
0 . 0 0 3 i U 2 S  
0.00JJ519 
0 . 0  03 I 349 
O.JO29449 

0.0027772 
0.0026279 
0.0024942 
0 . 0  023 736 
0.0022644 
0.0 021 6 49 
0.0020740 
0.001990* 
0.0019134 
0.0018422 

0.0011762 
0.0017 148 
0.0016575 
0.0015299 
0.0014206 
0.0012433 
0 . 0 0 1 1 0  52 
0.0009952 
0.0006643 
0.0004986 

0 . 0 0 0 3 9 9 1  0.0 003 327 

0.0002853 

0.04552 
0.04629 
0 . 0 5 1 2 1  
0.05447 
0.05669 

0.05921 
0 . 0 6 0 5 2  
0.06130 

0.06161 
0.06151 
0.06101 
0.06013 
0.05888 
0.05723 
0.05511 
0.05217 
0.04974 
0.05002 

0. 05030 
0.03077 
0.02709 
0.02564 
0.02491 
0.02443 
0.02467 
0.02520 
0.02590 
0.02668 

0.02753 
0.02843 
0.02945 
0.03051 
O.OSlb4 
0.0 3276 
0.03389 
0.03488 
0.03605 
0 . J 3 8 8 5  

0.34196 
0.05224 
0.06145 
0.06918 
0.07551 
0.08056 
0.08447 
0.087b6 
0.08971 
0.09124 

0.09279 
0.09390 
0.09190 
0.09583 
0.09675 
0.09772 
0.09872 
0.09979 
0 .10092 
0 . 1 0 2 0 9  

0.10335 
0.10465 
0.10599 
0.10450 
0.11318 
0.12083 
0.12857 
0.13636 
0.17565 
0.27727 

0.33598 
0.39360 
0.45903 
0.55527 
1. 08242 

0 .05807  

VISCOSITY T4ERHAL OIELECTRIS  

Sa F T I H R  
O I F F U S I Y I T Y  CONSTlNT 

La/FT-SEC 
X 105 

1.775 
1.741 
1 .518  
1.344 
1.205 
1.092 
0.997 
0 .916  
0.846 

0.784 
0.728 
0.677 
0 .629  
0.584 
0.540 
0.496 
0.450 
0.399 
0.334 

0.210 
0.177 
0.169 
0.166 
0.165 
0.167 
0.172 
0.177 
0.183 
0.190 

0.196 
0.202 
0.208 
0.214 
0.221 
0.227 
0.233 
0.239 
0.245 
0 .256  

0.268 
0 . 3 0 8  
0.342 
0.368 
0.387 
0.404 

0.r31 
0.443 
0.454 

0.465 
0 a 475 
0.485 
0 .491  
0.503 
0.513 
0.522 
0.531 
0.540 
0.549 

0.558 
0 .566  
0.575 
0 .597 
0.619 
0.661 
0.704 
0.746 
0.947 
1.136 

1.313 
1.482 
1.644 
l.bO0 
2.106 

o . u a  

0.00602 
0.00607 
0.00636 
0 . 0 0 6 4 3  

0. 0 0  623  
0 .00606  
0.00592 
0.00 572 

0 . 0 0 5 5 0  
0.00524 
0.00495 
0.00462 
0 . 0 0 4 2 8  
0 . 0 0 3 8 8  
0 .00342  
0.00287 
0 . 0 0 2 2 5  
0 . 0 0 1 4 1  

O.UOll7 
0.00262 
0.00387 
0.00498 
0 . 0 0 6 0 5  
0 . 0 0 8 4 9  
0 . 0 1 0 8 2  
0 . 0 1  312 
0.01544 
0.01779 

o. 0063a 

0.02019 
0.02260 
0.02512 
0.82768 
0.03025 
0.03283 
0.03536 
0 . 0 3  776 
0 . 0 4 0 2 8  
0.04578 

0.05156 
0.06847 
0.08503 
0.10073 
O . L l 6 0 8  
0 .13137 
0.14678 0.16243 

0.L78.37 
0.19S64 

0.21127 
0.22828 
0.24567 
E.26344 
0 s 28160 
0. 30 0 15 
0.31909 
0 . 3 3 b 4 4  
0.35618 
0.37831 

0.39885 
0 . 4 1 9 8 0  
0.42115 
0.49632 
0.55408 
0.67732 

0.95453 
1.81678 
3.70703 

5.38532 
7.31631 
9.54556 

12 .29  3 83 
21.24709 

o .a io87  

i.zsasa 
1.2 57 95 
1.2 5477 
1.25140 
1.24784 
1.2 4410 
1.21015 
1.23599 
1.2 31 56  

1.22682 
1.22173 
1.21621 
1.21019 
1.20353 
1.1%04 
1.18738 
1 .17697  
1.16340 
1.14165 

1.0 7976 
1 . 0  58 21 
1.04993 
l .OW85 
1 .04117  
1 . 0  3495 
1.03085 
1.02784 
1.025C8 
1.02357 

1.02198 
1- 0 20 6 2  
1.01944 
1.018CO 
1.01749 
l .Olb67 
1 .01593  
1.01526 
1.0 1465 
1.01357 

1.01265 
l . O l t l 5  
I. 0 0998 
1 . 0 0 9 0 5  
1.00828 
l .JO763 
1.00708 
1.0 0660 
1.00b18 
1.005bZ 

1.00550 
1.0 0521 
1.00495 
1 .00471  
1.00450 
1.00430 
1.00412 
1.00396 
I. 0 03 8 1  
1.00367 

1.0 03 54 
1.09341 
1.00330 
1 . 0 0 3 0 5  
1 .00283  
1.0 0248 
1.50220 
1.00198 
1.0 0133 
1.000 99 

1 . 0 0 0 8 0  
1.0 0066 
1.00057 
1 .00050 
1 .50039  

PRANOTL 
NUMBER 

2.1856 
2.1255 
1.7895 
1.5859 
1.4524 
1.3665 
1 . 3 0 1 3  
1.2438 
1.2093 

1.1881 
1.1820 
1.1916 
1.2164 
1.2560 
1.3243 
1.4392 
1.6458 
2 .0099 
3.0695 

4.0259 
2.0602 
1.5468 
1.3108 
1.1688 
0.9922 
0.9051 
0.8525 
0.8170 
0.7917 

0.7727 
0.7588 
0.7463 
0.7363 
0.7292 
0.7245 
0.7219 
0.7243 
0.7247 
0.7208 

0.7170 
0.7043 
0.7029 
0.7029 
0.7028 
0.7024 
0.7016 
0 . 7 0 0 5  
0.6993 
0.6980 

0.6967 
0.6954 
0.6942 
0.6930 
0.6920 
0.6910 
0.6902 
0.6895 
0.6888 
0.6883 

0.6878 
0.6874 
0.6870 
0.6863 
0.6857 
0.6850 
0.6845 
0.6841 
0.6836 
0.5352 

0.5323 
0.5305 
0.5261 
0.5114 
0.4365 

TYO-PHASE BOUNOARl 
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IdERMODYNAMIC PROPERTIES OF PARAHYOROGEN 

2 3 0  P S I A  ISOdAR 

TEMPERATURE V O L U I Y  

OEC. R CU FT/LB 

25.782 0.20564 

ISOrHERl l  ISOCHORE IN IERNAL 
OERIYATIVE J t 3 I V A T I V E  ENERGY 

C U  FT-PSIA /LB S S l A l R  B T U / L d  

ENIMALPY 

sru iLe  

-123.901 
-123.554 
-120.319 
-116.8bS 
-113.187 
-109.277 
-105.117 
-100.701 

-96.003 

-90.999 
-85.657 
-7 9.935 
-73.778 
-67.101 
-59.773 
-51.586 
-42.156 
-30.655 
-14.517 

23.077 
65.065 
84.140 
97.744 

108.851 
131.83b 
151.348 
169.080 
185.729 
201.6bO 

217.122 
232.203 
2b7.048 
261.743 
276.358 
290.954 
305.578 
32 0.2 75 
335.081 
365.142 

395.962 
460.706 
529.017 
600.954 
b75.893 
752.958 
831.349 
910.237 
989. 1 0  0 

lOb7.521 

1145.242 
1222.122 
1298.108 
1373.215 
1 b47.5 0 3 
1521.031 
1593.895 
1666. 172  
1737.947 
1809.288 

ENIROPY 

BlU/LO-R 

1.19444 
1.20786 
1.32770 
1.44680 
1.56549 
1.68398 
1.80284 
1.92220 
2.04269 

cv CP 

BTU / LE -R 

YELOCITV 
w sounn 

FT/SEC 

2957.07 
2935.19 
2734.04 
2543.37 
2374.48 
2205. 42 
2039.70 
1877.17 
1711.48 

7?.188 
77.116 
7b.205 
7C.875 
73.495 
72.157 
70.717 
63.115 
67.355 

65.310 
62.983 
60.31Y 
57.329 
53.948 
5J.174 
65.968 
41.198 
35.5811 
28.277 

15.261 
9.789 
7.839 
6.768 
5 .028 
C . 8 9 5  
c.205 
3.721 
3.354 
3. 064 

2.82b 
2.628 
1.459 
2.314 
2. 18b 
2.074 
1.973 
1.883 
1.801 
1.659 

1. 539  
1.345 
1.198 
1.08U 

0.9848 
0.9050 
0.837s 
0.7794 
0.7290 
0.684b 

6.6457 
0.6109 
0.5798 
0.5516 
0.5261 
0.5029 
0.4817 
0.4622 
G.4442 
1.4276 

0.4122 
0.3978 
6.3845 
0.3547 
0.3292 
0.1879 
(1.2558 
C.2302 
U.1534 
u.1150 

0.0920 
0.0767 
0.0657 
0.0575 
G.0460 

-132.659 
-132.323 
-129.186 
-125.839 
-122.277 
-118.492 
-116.469 
-110.202 
-1 05.6b8 

-100.846 
-95.709 
-90.219 
-84.329 
-77.963 
-71.010 
-63.289 
-5b.470 
-43.853 
-29 .309 

2.124 
32.961 
45.742 
54.513 

1 .150 
1.154 
1.197 
1.239 
1.281 
1.3211 
1.354 
1.385 
1.412 

1.434 
1.454 
1.470 
1.484 
1.497 
1.509 
1.523 
1.540 
1.565 
1.618 

1.996 
1.822 
1.725 
1.661 
l - b t l  
1.510 
1.563 
1.556 
1.555 
1.559 

1.5b7 
1.579 
I. 595 
1.617 
1.643 
1.674 
1.710 
1.750 
1.794 
I. 891 

1.998 
2.230 
2.442 
2.626 
2.767 
2.862 
2-913 
2.930 
2.921 
2.895 

2.859 
2.818 
2.775 
2.734 
2.696 
2.662 
2.632 
2.606 
2.583 
2.564 

2.549 
2.536 
2.526 
2.507 
2.49b 
2.488 
2.486 
2.489 
2.536 
2.644 

2.786 
2.926 
3.089 
3.370 
5.004 

1.556 
1.568 
1.674 
1.783 
1.895 
2.015 
2.142 
2.276 
2.423 

2.586 
2.761 
2.967 
3.199 
3.486 
3.851 
4.366 
5.153 
6.531 

10.286 

31.522 
12.272 

7.762 
6.088 
5.204 
4. 162 
3.692 
3.422 
3.249 
3.131 

3.047 
2.989 
2.951 
2.929 
2.919 
2.920 
2.931 
2.949 
2.974 
3.041 

3.125 
3.321 
3.510 
3.678 
3.807 
3.893 
3.937 
3.948 
3.935 
3.905 

3.866 
3.822 
3.717 
3.734 
3.694 
3.659 
3.628 
3.601 
3.577 
3.558 

3.542 
3.528 
3.517 
3.497 
3.486 
3.477 
3. 474 
3.476 
3.522 
3.630 

3 .771  
3.913 
4.079 
4.376 
6.189 

4387 
4298 
4209 
4117 
4035 
3950 
3866 
3780 
3689 

3588 
3481 
3359 
3231 
3083 - 
2918 
2730 
2512 
2254 
1908 

1349 
1388 
1452 
1510 
1553 
1652 
1737 
1813 
1881 
1943 

2001 
2055 
2105 
2152 
2195 
2235 
2273 
2309 
2342 
2405 

2462 
2568 
2671  
2773 
2876 
2981 
5085 
3190 
3295 
3399 

3512 
3604 
3703 
3801  
3896 
3989 
4080 
4168 
4254 
4338 

4420 
4500 
4579 
4768 
4948 
5287 
56B4 
5903 
7196 
8254 

9159 
9966 

10b94 
11335 
12359 

26 
2 8  
30 
32 
34 
3 6  
38 
40 

4 2  
4 4  
46 
48 
50 
52 
54 
56 
58 
60 

62 
64 
66 
68  
70 
75 
8 0  
8 5  
90 
95 

1 0 0  
1 0 5  
110 
1 1 5  
120 
125 
1 3 0  
135 
140 
150 

160 
180 
2 0 0  
2 2 0  
240 
260 
280 
3 0 0  
320 
340 

360 
380 
coo  
420 
C C O  
460 
480 
5 0 0  
520 
540 

560 
5 8 0  
6 0 0  
650 
7 0 0  
8 0 0  
900 

i d 0 0  
1500 
2 0 0 0  

2500 
3 0 0 0  
3500 
4 0 0 0  
5 0 0 0  

0.20530 
0 .20820 
0.21071 
0.21343 
0.2163 7 
0.21958 
0.22308 
0.22693 

0.23122 
0.2 360 2 
0.24146 

1542 a 96 
1377.40 
1206.43 

2.16473 
2.28896 
2.41611 

0.24772 
0.25505 
0.26384 
0.2747 7 
0.28913 
0.3099 0 
0.34738 

1145.13 
881.02 
720.52 
561.06 
407.19 
262-94 
123.62 

24.89 
61.75 

1 0 1 . 1 1  
134.22 
162-34 

2.54711 
2.68338 -. .. ~. ~ 

2.82704 
2.981 48 
3.15290 
3.35456 
3.62776 

0.49198 
0.75380 
0.90156 

4.24206 
4. 91081 
5.20464 
5.40782 
5.5b188 
5.88bk4 
6.I.5846 
6.35353 
6.54391 
6.7 1620 

6.87485 
7.02202 
7.16014 
7.29078 
7.41519 
7.53435 
7.64907 
7.76000 
7.86769 
8.07506 

8.27393 
8.65374 
9.01340 

1.01501 
1.1llJO b l  -534 

75 .720  
87.58b 
98.303 

108.343 
117.950 

1.31759 
1.69712 
1.6b183 
1.81701 

223-bS 
275.75 
322 -45 
365.54 

1.96551 

2.10895 

406.01 

444.4s 127.302 
136.436 
14s.460 
154.439 
163.425 
172  a 461  
181.586 
190.836 
201.239 
219.607 

239.853 
283.664 
331.368 
382.879 
437.523 
494.392 
552.661 
611.494 
670.349 
728.802 

78b. 588 
853.561 
8 99.664 
954.907 

1009.358 
1063.044 
11 16.087 
1168.555 
1 2 2 0  -530 
1272.078 

1323.200 
1374.101 
142b.801 
1 5 5 0  -661  
1675.836 
1924.981 
2173.895 
2422.612 
3676.439 
C969.677 

6327.030 
7756.073 
3 2 64.800 

108bl .  037 
14953.742 

2.24860 
2.38525 
2.51966 
2.65166 

481.31 
516.94 
551.57 
585.35 

2,78220 
2.91131 

618.43 
b50.91 - ~ . ~ ~  ~ 

3.03921 
3.16607 
3.41715 

.~ 
b82.86 
714.37 
776.26 

3.66539 
4.1569G 
4.64077 

836.91 
955.46 

1071.45 . .  
5.12037 
5.59689 
6.07109 
6.54346 
7.01443 

% S .  55 
1298.15 
1109.74 
1520.50 

. -  
9.35611 
9.68115 
9.99045 

10.28078 
10.55306 1630.61 

1740.19 
1849.34 

1958.13 
2066.63 
2174 e 88 
2282.93 
2390.79 
2498.50 
2606.03 
2713.55 
2820 -92 
2928.21 

30 35.12 
3142.5b 
32 49. b4 
3517.13 
3764.38 
4318.34 
4851 -82 
5305.00 
8048.74 

10711.14 

13373.11 
16034.91 
18696 -62  
21358 -23 
Zb681.54 

7.48422 
7.95306 

10.80757 
11.04499 

11.26719 
11.47504 
11.67001 
11.85321 
12.02606 
12.18919 
12.34433 
12.49203 
12.63291 
12.76754 

8.42112 
8.88853 
9.35539 
9.82179 

10.28700 
10.75326 
11.21884 
11.68397 
12.14888 
12.61359 

13.07816 
13.54255 
14.0 0 662 
15.1b701 
16.3266 b 
18.64477 
20.96163 
23.2782G 
34.85518 
46.42912 

58.00213 
69  -5756 1 
81.158J5 
92.79410 
11 6.9 7 14 7 

1880.195 
1950.875 
2021.348 

12.8 95 98 
13.01Y85 
13.13937 
13.42024 2196.621 

2371.184 
2719.057 
3066.655 
3414.025 
5160.913 
6947.082 

1797.327 
10719.282 
12721.3 1 5  
14033.116 
19935.530 

13.67922 
14. 14406 
14.55516 
14.91691 
16.33468 
17.360 18 

18.18531 
18.87617 
19.49594 
20.25235 
22.21857 
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TMERMOOYNANIC PROPERTIES OF PARAHYDROGEN 

230 PSXA ISOBAR 

1ENPERATUIE DENSITY 

o s .  R w c u  FT  

26 
28 
30 
32 
34 
36 
38 
40 

42 
44 
46 
48 
50 
52  
54 
56 
58 
60 

62 
64 
66 
68 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
1 2 0  
125 
1 3 0  
135 
140 
150 

160 
180 
200 
2 2 0  
240 
2 LO 
2 IO 
300' 
3 2 0  
340 

3 LO 
380 
400 
420 
c40 
460 
b80 
500 
520 
549 

I b0 
580 
LOO 
650 
700 
8 0 0  
900 

1000 
1500 
2000 

2500 
3000 
3500 
4000 
5 0 0 0  

25.782 4.86296 
4.85679 
4.80299 
4.74583 
4.68534 
4.62164 
4.55115 
4.48275 
4 .40 655 

4.32197 
b.23698 
4.1 4142 
4.03679 
3.92086 
3.7 9023 
3.63924 
3.45867 
5.22688 
2.87934 

2 .o 3258 
1.32662 
1.10918 
0.98511) 
0.90009 
0.75896 
0.667% 
0.60 175 
0.55035 
0.50877 

0.47417 
0.44472 
0.4192* 
0.39691 
0.37712 
0.359b.3 
0.34343 
0.32903 
0.31585 
0.29264 

0.272 82 
0.2405b 
0 -2  1548 
0.19530 
0.17867 
O.IbC72 
0.15282 
0.14256 
0.13361 
0.12 I 7 4  

0.11875 
0.11250 
0.10 689 
0.10181 
0.09720 
0.09299 
0.58914 
0.08553 
0. 08231 
0.07928 

0.076% 
0.0 7384 
0.07139 
0.06593 
0.06125 
0.053b.3 
0.04771 
0.042% 
0.02869 
0.02154 

0.0 1724 
0.01437 
0.01232 
0.01078 
0.00855 

289.97 
289.83 
288.46 
287.39 
286.81 
2bbc.69 
281 .43 
277.13 
271 -3.3 

264.01 
255.81 
245.80 
235.40 
223.23 
209.62 
193.95 
176.16 
155.75 
129.47 

98.06 
102.69 
111.05 
118.% 
126.15 
l Z I . 3 5  
161.71 
178.47 
194.85 
211.05 

227.22 
243.48 
260.06 
277.11 
294.74 
313.03 
332.06 
351.89 
372.57 
416.45 

463.63 
567 ~ 3 8  
67b.61 
788.18 
89b.72 
998.83 
IO 92.43 
1177.67 
1255.0b 
132b.ae 

1392.10 
1454.38 
1514.62 
1573 ~ 4 7  
1631. 84 
1690.50 
1749.51 
1609.37 
1870.11 
1931 -62 

1994.53 
2058.08 
2122.52 
228b.58 
2454.13 
2796.92 
3143.37 
3493.34 
5303.49 
7281.41 

9 6 1 . 2 3  
11761.34 
14298.09 
17516.95 
30190.01 

13.8Ob 
13.755 
13.259 
12.733 
12.249 
11.832 
11. 464 
11.131 
11.824 

10.527 
13.226 

9.910 
3.573 
3.193 
8.77G 
8.294 
1.735 
7.044 
5.071 

4 . 0 0 9  
4 .051 
4.097 
'e. 135 
4. 126 
4.082 

3.974 
3.919 
3.863 

5.803 
3.743 
3. 677  
3.601 
3.528 
3.446 
3.359 
3.270 
3.179 
2.997 

2.822 
2.508 
2.27b 
2.1Ob 
1.992 
1.920 
1.881 
1. 86b 
1.868 
1.101 

1.902 
1.927 
1.954 
1.982 
1 . 0 0 8  
2.032 
2.053 
2.072 
2.089 
2.103 

2.114 
2.124 
2.132 
2.146 
2. 153 
2.157 
2.157 
2.153 
2 .108 
2.02D 

1.916 
1.823 
1.727 
1.583 
1.075 

b . n z 9  

114380.10 
:L 4 255.57 
:l 3 131 -56 
12070.43 
11125 -23 
10192 -65 
9289.09 
8414.87 
7541.74 

6673.24 
583 6 -02 
4996.33 
4218.96 
3454.55 
2 730 e93 
2041.96 
1409.33 

848.48 
355.94 

50 .58 
81.92 

112.15 
132.23 
146.12 
169.74 
184.18 
194.03 

201.57 

210.73 
214.05 
216.l3 
218.92 
220.75 
222.28 
223.58 
224.68 
225.bJ 
227.1b 

228.33 
229.85 
230 -88 

t o i . i e  

231.53 
231.94 
232.20 
232 ~ 3 7  
232.46 
232.61 
232.53 

232.53 
232.51 
232 .47 
232 .43 
232.39 
232.34 
232 -30 
232.25 
232.2Y 
232.15 

232.10 
232.05 
232.00 
zat.89 
231.79 
231.61 
231.46 
231.33 
230.92 
230.70 

230 .5b 
230 .b7 
230.37 
230.17 
228.11 

I O W I O I I  / V  THERNIL  V ISCOSITY THERMAL O I E L E C T R I Z  PRINOTL 
P :oNcucTxmIry  OIFFUSIVITV CONSTANT 

0 .OO53677 
0.0 054 0 95 
0.0058032 
0.0062031 
0.00bbOb2 
0.0070 793 
0.0 076129 
0 - 0  082135 
0.0089309 

0.U097868 
0.0 107921 
0.0 120 727 
0.0 155884 
0.0156175 
0.0183?24 
0.0 225 119 
0.0 292529 
0.0419342 
0 .0794438 

0.5214705 
0 -1 1950 33 
0 0 698961 
0.0511806 
0.0412511 
0.02U8325 
0.0228308 
0.0191752 
0.0166732 
0.0148339 

O.OlJ408b 
0.012Z770 i i o  iilbai 
0.0105692 
0.0099045 
0.0093294 
0 .o 088258 
0.0083804 
0.0 079830 
0.0073026 

0.0067395 
0 .OOS8529 
0 - 0  0 5 1  8 75 
0.0046667 
0.0042458 
0.0038973 
0.0036037 
0.0033526 
0. OOSl352 
0.0029449 

0 .o 027 770 
0.0026277 
0.0021938 
0.0 023733 
0.0022 640 

0.0 020 735 
0 .0013900 
0.001 3130 
0.0018418 

o . 0 0 2 1 ~ 4 5  

0.0 017 758 
0.0 017 144 
0.0016571 
0. 0,015295 
0. OOl4203 
0. O O 1 2 C 3 O  
0.0 0 1 1  OS2 
0.0009950 
0 - 0  006 642 
0.0 0 0 4  985 

0.0003990 
0.~l003327 
0.0002853 
0.0 00 2 498 
0.0002017 

0.04567 
0 . 0 4 0 3 3  
0.05126 
0 .05454 
0.05977 
0.05817 
0.05932 
0 .060  64 
O.OblC3 

0.06176 
0.06168 
O.Ob121 
O.ObJJ5 
0.05913 
0.05753 
0.05549 
0.05267 
0 .05003 
0.04904 

0.05934 
0 .03428 
0.02868 
0.02663 
0.02566 
0.02490 
0.02502 
0.O2549 
0.02614 
0.02190 

0.02773 
0 .02661 
0.02962 
0.03069 
0.03179 
0.0 3290 
0.0 3402 
O+O3SO 0 
0.0 3616 
0.03896 

0.04204 
0.05227 
0.06147 
0.06918 
0.07551 
0.08051 
0.08447 
0.08746 
0.38971 
0.09144 

0.09280 
0.09391 
0.09491 
0.09584 
0.09677 
0.09773 
0.09874 

0.10093 
0.10211 

0.10337 
0.10467 
0.10601 
0-10952 
0.11320 
0.12086 
0.12860 
0.13659 
0.17570 
0.27727 

0.33498 
0.39357 
0.45881 
0.55417 
1.07227 

0.099~10 

1.778 
1.749 
1.525 
1.350 
1 .210 
1.096 
1.001 
0.920 
0.850 

0.788 
0.732 
0.681 
0. 633 
0.588 
0.544 
0.500 
0.556 
0.607 
0.348 

0.248 
0.189 
0.175 
0.170 
0.168 
0.169 
0.173 
0.179 
0.184 
0.190 

0.197 
0.203 
0.209 
0.215 
0.221 
0.227 
0.233 
0.239 
0.245 
0.257 

0.218 
0 . 3 0 8  
0.J42 
0.368 
0.387 
0 . W 4  
0.418 
0 .431 
0 . 4 4 3  
0 . 6 5 4  

0.465 
0.475 
0 . 4 8 5  
0.494 
0.504 
0.513 
0.522 
0.531 
0.540 
0.519 

0.558 
0.566 
0.575 
0.597 
0 9 619 
0.661 
0.704 
0.746 
0.947 
1.136 

1.314 
1.483 
1.645 
1 .801 
2.107 

0.  0 0  603 
0.00608 
0.00637 
0.00645 
0.00639 
0.00624 
0.00608 
0.00594 
0.90575 

0.00553 
9.00527 
0.00498 
0.00467 
O.OU433 
0.00 394 
0 .00349 0.00296 

0.00237 
0. 0 0  166 

0 .00093 
0 . 0 0 2 1 1  
0 . 0 0 3 3 3  
0.00414 
0.00548 
0. 00 788 
0 .01015 
0.01238 
0.01462 
0.01689 

0.01919 
0.02152 
0.02394 
0.02640 
0.02887 
0.03132 
0.03380 
0.03607 
0.03849 
0.04378 

0.04932 
O.Ob543 
0.08127 
0.09631 
0 . 1 1 1 0 1  
C.12564 
0 .14040 
0.15538 
0.17064 
0.18623 

0.20215 
0.21 843 
0.23507 
0.25209 
0.26917 
0.28722 
0.30535 
0.32387 
0.34277 
0.36203 

0.38169 
0.40174 
0.62217 
9.47497 
0.53025 
0.64813 
0.77598 
0.91 346 
1.73858 
3.54631 

5.15171 
6.99866 
9.12957 

11.75117 
28.21551 

1.25852 
1.25815 
1.25498 
1.2 5 1  63 
1 .24809 
1.24437 
1 . 2 4 0 4 4  
1.23630 
I. 2 J l 8 9  

1.2 27 20 
1.222 1 5  
1.21669 
1.210 74 
1.2 04 18 
1.19683 
1.18839 
1.17836 
1.16561 
1.146 72 

1.10185 
1.01558 
1.0 54 61 
1.0 4840 
1.04415 
I .O3713 
1.03262 
1.02935 
1.02682 
1.02678 

1.023 0 8  
l .OZlb3 
1.020 38 
1.01929 
1.01832 
1.01746 
1.01668 
1.01597 
1.0 1533 
1.0 1420 

1.01323 
1.011 66 
1. O l O C 4  
1.00946 
1.0 0865 
1.0 0797 
1.00740 
1.00690 
1 .00146 
1 .00608 

1.00574 
1.50544 
l .JO517 
1.0 0492 
1.0 G4 73 
1.00450 
1.0 0131 
1.00414 
1.00398 
1.00383 

1.00370 
1.00357 
1.0 0345 
1.00319 l.PO296 

1.0 0 2 5 9  
1.0 02 30 
1.00207 
1.00139 
l . O O 1 O C  

1.00083 
1 .000 69 
1.00059 
1.00052 
1.00041 

NUMBER- 

2.1815 
2.1307 
1.7928 
1.5887 
1.4543 
1.3175 
1.3017 
1.2435 
1.2069 

1.1864 
1.1791 
1.1879 
1.2077 
1.2473 
1.3106 
1.4172 
1.6050 
1-9142 
2.6302 

4.7448 
2.4368 
1.7081 
1.4006 
1.2292 
1.0190 
0.9210 
0.8632 
0.4248 
0.7977 

0.7774 
0.7626 

0.7389 
0.7314 
0.7264 
0.7236 
0.7258 
0.7261 
0.7219 

0.7178 
0.7053 
0.7036 
0.7034 
0.7033 
0.7028 
0,7019 
0.7008 
0.6996 
0 -  b982 

0.6969 
0. 6956 
0.6943 
0.6932 
0.6921 
0.6912 
0.6903 
0.6896 
0.6889 
0.6803 

0.6879 
0. 6874 
0.6870 
0.6863 
0. 6857 
0.6850 
0.6825 
0.6642 
0.6836 
0.5354 

0.5325 
0.5307 
0.5263 
0.5119 
0.4378 

0.7495 
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THERMODVNLMIC PROPERTIES OF PARAHYDROGEN 

2 4 0  P S I A  ISOBAR 

TEMPERLTURE VOLUME 

OfG. R CU F T I L B  

25.b22 
26 
2b 
30  
32 
34 
36  
38 
40 

42 
44 
46 
48 
50 
52 
54 
56 
58 
60 

62 
64 
66 
bb 
74 
75 
a0 
85 
95 
95 

100 
105 
113 
115 
120 
125 
130 
135 
140 
150 

1 65 
1 8 0  

220 
240 
260 
28ii 
305 
32; 
34G 

3 64 
3bG 
400 
420 
445 
464 
48B 
500 
520 
5 4 2  

560 
580 
630 
650 

b30 
9J5 

14JO 
1 5 0 i  
2 3 0 0  

2550 
3005 
3509 
40 G O  
5 4 t 5  

2 0 3  

704 

0.20554 
0.20575 
0.20805 
0.21054 
0.21324 
0.21616 
0.21954 
0-222b1 
0.22664 

0.230b7 
0.23562 
0.24099 
0.24114 
0.25432 
0.21289 
0.27345 
0.2871 5 
0.30 64 5 
0 - 3386 5 

0.42436 
0. 66348 
0.62367 
c * 9410 1 
1.C392Y 
1.24313 
1.41922 
1.57977 
1.73049 
1.8743 5 

2. 0130 B 
2.14796 
2.279dl 
2.40920 
2.5365 b 
2.66228 
2.7bb55 
2.90961 
3.03162 
3.27532 

3.51157 
3.9035 9 
4.44815 
4.988*3 
5 - 5 656 5 
5.82054 
6.27362 

7.17576 
7.6253U 

U. 0740 6 
be52217 
0.96974 
9.41664 
9.86555 
0.30993 
0 -75601 
1.25185 
1.64746 

12.09289 

12.53815 
12.90326 
13.428L4 
14.54021 
15.65164 
17.87331 
20.C9333 
22.31308 
33.4G86 6 
44.50G43 

6.7252 r 

55.59127 
66.6b223 
77.78246 
80.93212 

112.08137 

ISOTHERM IPOCHORE INTERNAL 
OERIVATIVE O E I I V A T I W E  ENERGY 

CU F r - P S I A I L B  a S I A / R  BTUILU 

2967.43 
2949.90 
2750.28 
2551.25 
23b9.52 
2220.50 
2054.96 
1092.81 
1727.89 

1559.39 
1394.97 
1223.79 
1064.35 
900.62 
741.43 
586.35 
434.63 
287.15 
149.53 

42.59 
49.63 
85.65 

1 2  -10  
153.99 
216.31 
269.75 
317 -42 
381.25 
402 .32 

C41.2C 
478.54 
514.5* 
549.49 
5b3-56 
616.89 
649.59 
681 -76 
713.40 
775.66 

856.62 
955.5* 

1 0 7 1  -93 
1186.29 
1299.13 
1410.99 
1521.92 
1 6 3 2 - l d  
1741 .69 
1851.14 

1960.03 
ZObd.61 
2176.93 
22d5.04 
2392.96 
2500.72 
2658.35 
2715.60 
2823.20 
293u.5b 

3037.82 
3144.Y) 
3252.J9 
3519.04 
37bb.93 
4320.95 
48b4.43 
5361.75 

1 E 713 .Po 

13375.91 
l6U31-75 
1 86 Y9.4 7 
21301.13 
20084.59 

8052.53 

7 7 . 2 0 1  
77.143 
76.269 
74.986 
71.617 
72.216 
72. b50 
63.265 
b7.515 

65.480 
63.190 
60.561 
57.604 
5C. 2 8 1  
50.582 
45.460 
41.855 
36.458 
23.755 

13.682 
11.406 

0.743 
7.415 
6.549 
5. iru 
b.473 
3.94z 
3.545 
3.232 

2.976 
2.76* 
2.584 
2.430 
2.294 
2 , 1 7 5  
2.069 
1.973 
1.d17 
1.731 

1. b l G  
1.407 
1.252 
1.129 
1.029 

0. &J 45 2 
0.U745 
G.8136 
4.7811 
G.7149 

0.6741 
G.b.376 
3 . 0 0 5 ~  
C.5758 
2.2492 
4.5249 
b .5G27  
Li.4625 
C.4636 
i . 4 4 6 d  

L C 3 D 1  
u . b l 5 L  
0 . 4 P l C  
0.3731 
(I.3435 
0.3634 
0.2669 
0.2462 
C.16GG 
3.12Gr 

5.090C 
C.382. 
i.Obd8 
P . S Q O L  
C.C+8" 

-132.645 
-132 -371 - 129.242 
-125.904 
-122.352 
-118.579 
-114.575 
-110.319 - 105.804 

-101.006 
-95.898 
-90. 444 
-b4.600 
-7b.296 
-71.4Z9 
-63.83b 
-55.134 
-45.036 
-31.721 

- 8 . e ~  
25.587 
C i s  254 
51.113 
58.811 
7d. 723 
(15.975 
96.927 

107.13LJ 
116.870 

126.325 
135.540 
144.b33 
153.669 
162.704 
171.703 
180.946 
190.250 
199.663 
219.082 

239.371 
2 83.257 
331.C1.3 
382.564 
437. i 4 0  
494.136 
5 52 * * J l  
611.261 
8?0.15* 
728.023 

786.423 
8 4 4 .  409 
6YY.523 
954- 776 

11 09.225 
IO 62- 929 
l i 1 5 . Y 8 0  
1168.45* 
1120.435 
1271.983 

1323.116 
1374.022 
1424.726 
155C.598 
1 b75.778 
1924.935 
2173.857 
242Z a 5 8 1  
3 876.42* 
4 989.868 

bJ27.C2d 
7756.u*2 
9 2  6b - 5 2 4  

1 3  b79.*5* 
14935 . i5c 

-123.511 
-123.2 2 7 
-119.996 
-116.547 
-112.b75 
-108.972 
-10*.822 
-100.417 

-95.732 

-90.746 
-05 .4 i l  
-74.734 
-73.617 
-66.993 
-59.746 
-51.685 
-42.472 
-31.417 
-16.671 

10.025 
55.973 
77.b5Y 
92.353 

1J5.002 
1L6.ibY 
149. J 42 
167.134 
l84.54C 
2G 0.109 

215.790 
25U.919 
245.951 
260.730 
275.433 
290.09b 
304.785 
319.537 
334.393 
304.54G 

395.431 
46i.294 
520.895 
bJ Lis 732 
675.697 
752.84Y 

310.162 

1067.523 

1145.257 
1Z22.147 
1298. 12 1 
1373.274 
1 447.576 
152 1-11 8 
1599.995 
i68b.  2 b 1  
173U.O 66 
ibS9.415 

031.240 

963.058 

219b.765 
2371.366 
2 7 1 9 . 2 5 1  
3 006.8 62 
3 414.2 42 
51b1.155 
6947.3 34 

11797.562 
10719.511 
11721.293 
14831.750 
19Y18.116 

LNTRDPV 

BTUILB-R 

1.44440 
1.56289 
1.68116 
1.79975 
1.918U2 
2.03895 

2.16057 
2.20427 
2 s i l J 7 7  
2.54093 
2.67659 
2 .  01619 
2.91025 
3.13772 
3.33158 
3.58128 

1.01798 
4.73420 
5.08526 
4.31575 
5.46546 
5 . 8 1 b b i  
6.4759d 
6.195J4 
6.48606 
6.66395 

Q.6L3d7 
0.97180 
7.11092 
7.2623 8 
7.36747 
7.48720 
7.60240 
7.71374 
7.82179 
8.02978 

8.22910 
(1.oG955 
8.96372 
9.312 16 
9.b3876 
9.34752 

l O . Z J 8 b Z  
15.51042 
1 d.  7 b5 L3 
11.0~223 

l l .Z2*8(I  
11.4527.1 
11.62171 
l l .d lOY5 
51.90384 
12.14730 
12. J"2 LO 
i2 .44988 
1 2 . 5 9 0 7 8  
i2.72542 

iz.8536a - -. . . . . . 
12.97777 
13.09735 
13+37819 
13.63719 
14.102L5 
14.51117 
1k.87696 
lb.ZY271 
17.518Z2 

18.1 *J 3 b 

19.4559U 
20.Li996 
22.17228 

:a.a3*2a 

CY CP 

aru I LB -R 

1.151 
1.154 
1.197 
1.239 
1.280 
1.319 
1.354 
1.315 
1.412 

1.434 
1.453 
1.47G 
1.403 
1.496 
1.509 
1.522 
1.536 
1.561 
1.603 

1.818 
l . d b 1  
1.747 
1.677 
1 .634  
1.5% 
1.506 
1.55'3 
l - 5 5 d  
1.261 

1.504 
1.58u 
1.591 
1.618 
1.644 
1.675 
1.711 
1.753 
1.795 
1.891 

1.999 
2.230 
2 . 4 4 L  
2.627 
2.167 
2.66d 
2.913 
2.930 
1.9L* 
Z.690 

2.859 
Z.818 
2.77s 
2.734 
2.656 
2.662 
2.632 
2.068 
2. b a r  
2.504 

2.543 
2 . 5 3 b  
2.526 
2 . 5 ~ 1  
2.4Y6 
2 . 4 8 b  
2 .480 
2 . 4 6 3  
r.536 
2.b44 

2.780 
2.9LO 
3.086 
3.560 
4.969 

1.5Cb 
1.566 
1.671 
1.780 
1.891 
2.012 
2.138 
2.270 
2.415 

2.574 
2.748 
2.952 
3.176 
3.456 
3.805 
4.275 
4.981 
6.231 
9.141 

21.008 
15.538 

be816 
6.633 
5.533 
4 .JGO 
3.77Y 
3.*81 
3.295 
3.1bb 

3.u75 
J.YlJ 
2.971 
2.946 
2.934 
2.933 
2.942 
2.959 
2.984 
3.549 

3 .1J I  
3.326 
3.514 
3.661 
3.813 
3.695 
3.939 
a.959 
~ . ~ 3 6  
3.906 

5.667 
4.823 
3.778 
3 . 1 3 ,  
4. 695 
3.bbO 
3.626 
3.031 
3.578 
3.556 

3.542 
3.52') 
3.516 
J.*96 
3.466 
.$.+I1 
3.47* 
5.k78 
a.522 
3.633 

3.771 
3.91' 
4.u7.a 
4 . 3 7 1  
8 . 1 5 U  

VELOC I T I  
OF SOUND 

F T I S E C  

4312 
4305 
421b 
4127 
4044 
3960 
3177 
3792 
3701 

3601 
3496 
3375 
3249 
J l G 4  
2943 
2762 
2554 
2304 
1988 

l5lC 
1385 
1448 
15U5 
1554 
;b51 
1737 
* a l a  
1b81 
1944 

2 U O l  
255b 
2196 
2153 
2196 
2237 
2275 
251G 
2344 
L406 

2464 
2569 
2674 
2775 
207a 
2Y(13 
3 0 8 7  
31YS 
3297 
3401 

35114 
J8C6 
57c5 
J8G.i 
3898 
3991  
4Db l  
4170 
d 5 b  
454 G 

4422 
4592 
c581  
4709 
4950 
5209 
56U6 
5904 
7198 
8255 

916C 
9 ~ 6 7  

13690 
11357 
12304 

THO-PHASE UCUWARV 

70 



rHERMODVNAttIC PROPERTIES OF ?ARWIOROGEN 

2 4 0  P S I A  I S O B A R  

TEMPERATURE OENSITV 

DEG. R L B l C U  FT 

25.822 4.86529 
26 4.86021 
2 8  4.80 664 
30 
32 
34 
36 
38 
40 

42 
44 
4 6  
4 8  
5 0  
52  
54 
56 
58 
60 

62  
64 
6 6  
68 
70 
75 
80 
85 
90 
95 

1 0 0  
105 
1 1 0  
1 1 5  
1 2 0  
125 
130 
135 
140 
150 

160 
180 
2 0 0  
220 
2 40 
2 60 
2 6 0  
3 0 0  
320 
3 4 0  

3 60 
380 
400 
420 
440 
460 
480 
5 0 5  
520 
540 

560 
580 
6 0 0  
650 
700 
8 0 0  
9 0 0  

1 0 0 0  
1500 
2000 

2500 
3000 
3500 
4 0 0 0  
5000 

4.74973 
4.bb953 
4.6261b 
4.55905 
4.48806 
4.41231 

2.33140 
4.24420 
b 1 4962 
4.04627 
3.93208 
3.80391 
3.65691 
3.28245 
3.26317 
2.95294 

2.35651 
1.50721 .... ~- 
1 .21 408 
1.06269 
0.96220 
0.80442 
0.70461 
0.63300 
0.57787 
0.53352 

0.49675 
0.1655b 
0 -43863 
0.41508 
0.39423 
0.37562 
0.35b87 
0.31369 
0.32986 
0.30553 

0.28477 
3.25103 
J -22481 
0.20373 
0.18647 
0.171dl 

0.14869 
0.13936 
0.13114 

0.1591.11 

0.12385 
0.11734 
J-ll149 
0 .:Ob19 
0.10138 
0.09b99 
0.09297 
0.08927 
0.08586 
0.08269 

0.07976 
0.07702 
0.07447 
0.06877 
0.06389 
0.05595 
0.04977 
O.144d2 
0.32993 
0.02247 

0.01799 
0.01500 
0.01286 
0.01124 
0.00 892 

TWO-PHASE BOUMDARI 

291.06 
290.97 
289.68 
288.46 
287.92 

282 -65 
278.43 
272.76 

2b5.51 
257.49 
247.54 
237.44 
225.44 
212.18 
197.28 
180.22 
160.11 
135.74 

106.04 
101.89 
109.76 
117.60 
125.19 
143.07 
160.57 
177.46 
AP3.95 
210.25 

226.50 
212.82 
254.45 
276.5* 
294.21 
312.53 
331.59 
351 -45 
372.14 
416.07 

463.21 
567.09 
676.38 
1-38 .Ob 
896.68 
998.89 

1092.59 
1117.92 
1255.39 
IJ26.48 

139L .56 
%454.89 
1515.16 
1574.05 
1632 -45 
1691 -13 
1750 -16 
1810.04 
1870 -80  

2as .m 

1932.52 

1995.25 
205d.81 
2123.26 
2287.35 
2454.92 
2197.74 
3144.21 
3494.LO 
5304.40 
1282.36 

9652.21 . ~ .~ 
11761.94 
14295.23 
17498 - 0 5  
30503.36 

1.3- 790 
13.750 
13.210 
12.743 
12.260 
11.844 
11.478 
l A . A C 5  
10.838 

10.542 
10.244 
9.931 
9.597 
9.225 
8 .  b12 
1. J48 
7.811 
1.158 
6.285 

4. 6 4 0  
4.066 
2.123 
b .  160 
4.165 
4.113 
4.055 
3.996 
3.938 
3.8bL 

3.818 
3.757 
3.690 
3.617 
3.539 
3.456 
3.369 
3.279 
3.187 
3.004 

2.829 
2.513 
2.280 
2.110 
l a y 9 5  
1.922 
1.883 
1,868 
1.869 
I .ddJ  

1.903 
1.929 
1.956 
1.98J 
2.009 
2. 033  
2.055 
2.074 
2 .096  
2. lOL 

2.115 
2.125 
2.133 
z.147 
2.154 
2.158 
2.157 
2.154 
2.108 
2.020 

1.916 
1.823 
1.727 
1.585 
1.003 

14637.42 
14337.50 
13i!19.58 
12 1.5 1. 0 d 
lli!OS. 72 
16?72.39 

9 368 -67 
8195.04 
7W4.09 

b1'54.33 
5820.50 
5 ti 7 8.27 
430 6. 64 
35851.32 
2 t ~ 2  0 -56 
2144.23 
15813.71 

5137 .02 
b41.55 

100.36 
74.80 

108.84 
l.31.46 
148.17 
174.02 
190.07 
200.93 
20U.76 
214.65 

219.19 
222.79 
225.69 
228.0b 
230.06 
231.71 
233.12 
2 3 4 . 3 3  
235.34 
23b.99 

238.25 
239.87 
240.98 
2 4 l . b d  
262.13 
242 .42 
242.59 
242.69 
ZIL.75 
242.76 

242.76 
242.73 
242 e70 
242.65 
242.61 
242.55 
242.50 
242.45 
242.39 
242.34 

242 -29 
242.23 
242.10 
242 .Ob 
241.95 
241.75 
241.59 
241 - 4 5  
241.00 
240.76 

240.61 
240.51 
L40.41 
240.20 
218.01 

l O W / D l ~ / V  THERMAL V ISCOSITV THERNAL OIELECTRIC 
CONOUCTIYITV O L F F U S L Y I T V  CONSTANT 

l/OEG. BTUIFT-MR-K L B I F l - S E C  

0.0053473 
0.3053 bo5 
0.0 057 6 94 
0.0561712 
O.Od65096 
0. GO70369 
0.0075630 
0 .  u 081 5 J6 
0.0088554 

0 -0096957 

0 e 0  119254 
0.0133757 
0.0153278 
0.0179332 

o .a i 0 6 7 i i  

0.0216b76 
0 10276365 
0.0383080 
0.0673870 

0.1981082 
0.1524827 
0.0803251 
0.05640 74 
0 .OS41 956 
0.0301104 
0.0235341 
0.0196201 
0.0169791 
0 . O t 5 O  562 

0.0135756 
0.0124067 
0.011b511 
0 a 0  lOb5Zb 
0.0099729 
0 -0 0938 62 
0. 0088735 
0.0084207 
0.0080174 
0. J073282 

0. Gob7589 
0 .0058651 
0 .0051 950 
0 .BO46715 
0.0042488 
0.0038993 
0.00460u9 
J .GJ3J5S2 
0.0931355 
0.0529450 

0.0027769 
0 00262 74 
0.0 024935 
0.0 023 7 29 
0.0122636 
a.OoLtbc0 
0 e 0  020 730 
O.GO19895 
0.0019125 
0.0018413 

0.0017754 
0.0 0 1  7 139 
0.0016567 

0.0 i l 4  199 
0.0012427 
0.00110 49 
0 .PO09947 
O.OOObb41 
0.0004985 

0.0003990 
0.0003326 
0.0 OD 2 8 52 
0.0002498 
0 .0002016 

0.a015231 

71 

0.41583 
0. J 4636 
0.05141 
0.35460 
3.3S684 
1.05826 
0.05942 
J.06076 
0- 06156 

0.01191 

0.i16140 
0.36057 
0.05339 
0.05783 
0.05566 
0.05314 
0.05037 
0.04908 

0.05300 
0.03909 
0.0 3057 
0.0277b 
0.02647 
0.02538 
0.02538 
0.02578 
0.02639 
0.027iZ 

0.02793 
0.02879 
0 . 0 2 9 r 8  
0.03085 
0.03193 
0.03S04 
O.OJ415 
U. 0 3512 
0.03627 
0 - 0  3907 

0.04214 
0.05230 
O.OO148 
Osab919 
0.07552 
0.08057 
0. Ub448 

0.06185 

o.uazc7 
0.06972 

0.J92dl  
0.39392 
J.09b92 
0.095d6 
0.0 9678 
0.09775 
0.09875 
5.J9982 
0.100Y5 
0.10213 

0.10339 
J -  106b9 
J . l G 6 0 3  

0.11323 
0.12019 
0.12863 
0.13643 
0.17575 
0.27727 

0.33498 
0.39J55 
0.458bO 
0.55314 
1.0 62 75 

0. J 9145 

a . in954  

x 105 

1.781 
1.757 
1.5J2 
1.356 
1.2lb 
1 .101 
1.OJS 
0.924 
G s b54 

0.791 
0.735 
0.684 
0 -637 
0.592 
0.548 
0.505 
0.461 
0.415 
0.460 

0.281 
0.204 
O.lb3 
0.175 
0.172 
Us172 
0.175 
0.180 
0.185 
0.191 

0.197 
0.203 
0.210 
0.216 
0.222 
0.228 
Us234 
0.240 
0.246 
0.251 

0.269 
0.306 
0. I 4 2  
0.368 
0.387 
0.404 
0.418 

0.443 
J . 4 5 4  

0.465 
0.475 
0.485 
0.494 
0.5Or 
3.514 
3.522 
0.531 
G.540 
2.549 

9.558 
0.517 
0.575 
0.597 
0.619 
0.662 
0.704 
0.746 
0.947 
1.136 

1.314 
1.483 
1.645 
1.801 
2.107 

0 . 2 3 ~  

SP FT/HR 

0.00605 
0.00109 
0.00639 
0 . 0 0 6 4 6  
J . O J 6 4 1  
0.00 626 
0.1ublO 
5.00596 
0.0057b 

0.00555 
0.00530 
t . 0 0 5 0 1  
O+JO471 
0.09437 
0 .00400 
0. 00 J57 
0.00306 
0.00248 
0 . 0 0 1 8 2  

0.00107 
0.00167 
0.00286 
0.U0394 
0.00497 
0.00733 
0.00953 
0.01170 
0.013b7 
0.01606 

0.01828 
0.02053 
0.02285 
0.02523 
0.027bl  
0.02998 
0.03235 
0.03453 
0.03686 
0.04194 

0.04726 
0.06264 
0.07783 
0.09225 
0.10635 
U . l Z J 4 0  
0.15456 
6 .  14893 
0.16556 
i .17851  

J. 19378 
0.20940 
0.22536 

0.25855 
6.27531 
0.31 0.29276 J 52 

0.32864 
0.34711 

0.46596 
0.38518 
0. 40 478 
0.45540 
0.50840 
0.6214d 
0.74401 

1.66689 3.39696 

4.93156 
6.10749 
8.74834 

11.25426 
19.36858 

5.24i6a 

0. a7582 

1.258 65 
1.25835 
1.25520 
1.251 86 
1.2 4833 
1.24463 
1.24073 
1.23661 
1 .25223 

1.227 57 
1,222 56 
1.21716 
1.21128 
1.20481 
1.19759 
1.18937 
1.17967 
1.16759 
1.15070 

1.11883 
1.07476 
1.05989 
1.0522b 
1.0 47 25 
1.03939 
1.03444 
L. 03090 
1.9281 8 
1.02599 

1.02419 
1.02265 
1.02133 
1.02018 
1.01916 
1.01825 
1.01743 
1.01669 
1.01601 
1.01482 

1.01381 
1.01217 
1.0 10 89 
1.00987 
1. J 0902 
1. 30832 
1.00771 

1.00674 
1 . J 0 6 3 4  

1.09599 
1.005b7 
1.00539 
1. J 0513 
1.0 GC9O 
A.50469 
1 . 0 0 4 b 9  
l.GO4J2 
1 .O 0415 
1.00400 

L J 0 3 8 5  
1.00372 
1.503 60 
1.00332 
1.003IJ9 
l.OU270 
1.00250 
1.00216 
1.001 45 
1 . D O 1  on 

1.00087 
1 .000 72 
1.dOOb2 
1.00054 
1.0 00 43 

1.00719 

PRANOTL 
NUMBER 

2.1775 
2.1358 
1.7961 
1.5915 
1 . 4 5 b l  
1.3687 
1.3J21 
1.2433 
1.2058 

1.1847 
1.1764 
2.1844 
1.2018 
1.2393 
1.2983 
1.3915 
1.5564 
1.8455 
2.41% 

2.0163 
2.9241 
1.9019 
1.5070 
1.2950 
1. 0481 
0.9379 
0. b744 
0.8329 
0 . 8 0 3 8  

0.7b22 
0.7bbL 
0.7526 
0.7415 
0.7336 
0.7283 
0.7252 
0.7274 
0.7275 
0.7229 

0.7186 
0.7062 
0.7043 
0.7040 
0.7037 
0.7032 
0.7023 

0-6998 
0.6905 

0.6971 
0.6957 
0.6945 
0.6933 
0.6902 
0.6913 
0.6904 
0.8896 
0.6890 
0.66b4 

0.6819 
0.6875 
1. 6871 
0.6863 
0.6858 
0.6850 
0.6845 
0. bb42 
0.6836 
0.5355 

0.5327 
0.5309 
0.5266 
0.5124 
0.4390 

0.10i2 



THERH001Nll4ZC PROPERTIES OF 'ARAHIDROGEY 

250 PSIA ISOdAR 

TEiIPERAlURE 

OEG. R 

'e 25.bb2 
26 
28 
30 ~~ 

32 
3 4  
36 
38 
40 

42 
44 
46 
48 
50 
52 
54 
56 
58  
60  

62  
64 
66 
6 8  
70 
75 
80  
8 5  
90 
95 

1 0 0  
1 0 5  
110 
115  
120 
125 
130 
1 3 5  
149 
1 5 0  

160 
180 
2 0 0  
220 
240 
260 
280 
3 0 0  
320 
340 

360 
380 
4 0 0  
420 
440 
460 
4 8 0  
5 0 0  
5 2 0  
5 4 0  

560 
580 
6 0 0  
b50 
roo 
8 0 0  
9 0 0  

1 0 0 0  
1 5 0 0  
2000 

2 5 0 0  
3000 
3 5 0 0  
4000 
5 0 0 0  

VOLUnE 

CU F T I L B  

0.20544 
0.20561 
0.20789 
0.21037 
0.21305 
0.21595 
0.21 91 1 
0.22255 
0.22634 

0.23053 
0.23522 
0.24051 
0.24bi7 
0.25361 
0.26197 
0. 27221 
0.28532 
0 .SO336 
0.33184 

0.39335 
0.57877 
0.75027 
0.87201 
0.97165 
1.17449 
1.34753 
1.50431 
1.65094 
1.79056 

1.92494 
2.05544 
2 .18287 
2. SO 783 
2.43076 
2.5520 1 
2.67103 
2.790C3 
2.90798 
3.14045 

3.37009 
3.82417 
4.27096 
4.71347 
5.15292 
5.59004 
6. 02536 
6.45925 
6.89198 
7.32376 

7.75477 
0.18512 
8.61494 
9.0 4429 
9.47325 
9.90188 

IO. 33021 
1 0  -75b30 
1 1 ~ 1 0 b l 7  
11.61384 

12.041J6 
12.46872 
12.89595 
13. 96356 
15.03062 
11. l b 3 i 7  
19.29546 
21.42667 
32.0 7787 
42.7260 4 

53.3732 7 
64. 0 208 9 . . . . - . . . 
74.67665 
85.37918 

107.58377 

IsornEuM 
DERIVATIVE 

CU FT-PSIAIL  

2977.78 
2966 . I O  
2766.43 
2573.04 
2404.47 
2235.48 
2070.11 
1908.32 
l l 44 .14  

1575.65 
1412.31 
1246.77 
1083.23 

919.80 
761.87 
608.34 
457.43 
315.12 
178.79 

67 -66  
42. 72 
79-06 

114.13 
145.00 
209.15 
263.61 
312.48 
357.05 
398.71 

438.12 
475.83 
512.20 
547.46 
581.81 
615.33 
648.32 
669.69 
712.58 
775.13 

836.35 
955. 64 

1072.42 
1187.09 
1300.24 
1412.25 
1523.36 
1633 76 
1743.59 
1852.95 

1961.93 
2070.60 
21 78. 99 
2287.16 
2395.14 
2502 -95 
2610 -62 
2718.17 
2825 a 6 1  
2932.96 

3040 -22  
3141~42 
3254.55 
3522.15 
3789.43 
4323.57 
4857.15 
5390.40 
8054.31 

10716.76 

13378 -77 
161r116.51 
i8702.31 
21363- 98 
26687.24 

I i O  :nORE 
O E P I V 4 l I V L  

0 * S I A I U  

77.214 
77. 17G 
76.333 
75.097 
73.738 
7Z.413 
70.993 
62.414 
67.b73 

65.665 
63.394 
60.798 
57.875 
54.606 
50.978 
45.941 
42.437 
37.273 
31.025 

22.533 
13.439 

9.708 
8 . 1 3 1  
7.102 
5 . 6 0 4  
C. 751  

3.739 
3 . 4 0 3  

3.128 
2.902 
2.111 
2.547 
2 . 4 0 3  
2.277 
2.165 
1.064 
1.973 
1.815 

1. 682 
1.469 
1.306 
1.176 
1.073 

6.3856 
0.9117 

0.7933 
0.7451 

0.7025 
0.6641 
0.b30b 
0.6000 
0.5722 
0.5469 
0.5238 
0.5025 
0.4030 
0.4649 

0.4481 
0.4325 
0.4180 
0.3056 
0.3519 
6.3130 
9.2781 
0 .2502 
0.1667 
0 .1250 

0 . 1 O O G  
0 . 0 8 3 3  
C.071C 
O.Ob25 
C.050J 

c . u L  

0.a483 

I Nt ERNAL 
ENERSI 
BTUIL~ 

-132.631 
-132.418 
-129.291 
-125.961) 
-122.426 
-118.665 
-114,670 
-110.435 
-105.939 

- 101. 164 
-%.On4 
-90.667 
-84.865 
-78. 620 - 71.835 
-64.364 
-55.952 
-46.119 
-33.709 

-14.951 
17. 012 
36.288 
47.519 
55.905 
71.671 
8 C . 3 2 6  
95.533 

105.917 
115.702 

125.344 
134.642 
143.803 
152.898 
161.982 
171.104 
180 .3Bb 
189.623 
199. 086 
218.558 

238.890 
282.850 
330.658 
382.248 
436.957 
493.880 
552.198 
611.069 
669.960 
728.444 

786.258 
843.256 
899.381 
954.644 

1009.103 
1062.815 
1115.873 
1 166.354 
1 2  20.341 
1271.900 

1323.932 
1373 -943 
1424. 651 
1550.510 
1615 -720 
1924.888 
2173.820 
2422.549 
3 676.609 
4969.659 

6327.017 
77'36.014 
9264.264 

1 0  877.967 
14917.495 

ENTtlALPT 

BTUILB 

-123.121 
-i22.899 
-119.673 
-116.229 
-112.563 
-100.668 
-104.526 
-100.132 

-95.461 

-90.491 
-85.192 
-79.533 
-73.451 
-66.880 
-59.707 
-51.762 
-42.743 
-32.075 
-18.347 

3.258 
53.805 
71.021 
87.887 

100.866 
126.042 
i46 .708  
i65.173 
182.344 
198.673 

214.456 
229.795 
244.855 
259.734 
27 4. 5 1 0  
289.245 
303.993 
318.801 
333.706 
363.939 

394.902 
459.883 

600.450 
675.502 

528.375 

752.661 
831.131 
910.388 
989.012 
1 Ob?. 4 8 5  

1145.252 
1222.172 
1298.194 
1373.334 
1447.650 
1521.205 
1596.092 
1666.390 
1738.185 
1809.543 

1.80.165 
195i.160 
2021.646 
2196.948 
2371.536 
2719.445 
3 067. 0 6 9  
341 4.459 
5161.397 
6947.5 85 

8797.838 
10719.747 
12721. 2 8 8  
14830.444 
19097.895 

ENlRDPT 

B1UILu-P 

1.19520 
1.20313 
1.32325 
1.44202 
1.56031 
1.67831 
1.19669 
1.91547 
2.03525 

2.15646 
2.27965 
2.40546 
2.53487 
2.66896 
2.80959 
2.95947 
3.12341 
3.31050 
3.54300 

3.89661 
4.54018 
4.95960 
5.21158 
5.40008 
5.74776 
6.01471 
6.23869 
6. 435 04 
6.61164 

6.77359 
6.92328 
7.06340 
7.19569 
7.32146 
7.44176 
7.55745 
7.66921 
7.77762 
7.98618 

8.18598 
8.56716 
8.92777 
9.27114 
9.59738 
9.906S3 

IO. 19698 
10.46949 
IO. 72420 
10.96118 

ll.18411 
11.3920 1 
11.58713 
11.77041 
11.94333 
12.10681 
12.26170 
12.40945 
12.55036 
12.68502 

12.81350 
12.93739 
13.05694 
13.33785 
13.596 87 
14.06175 
14.47089 
14.83669 
16. 2 52 46 
17.27798 

18.10311 
18. 79395 
19.41358 
20.16930 
22.12797 

CY 

BTU I 1 

1.152 
1.154 
1.197 
1.239 
1.280 
1.319 
1.354 
1.386 
1.411 

1.434 
1.453 
1.469 
1.483 
1.496 
1.509 
1.521 
1.536 
1.557 
1.593 

1.710 
1.882 
1.765 
1.694 
1.647 
1.588 
1.569 
1.561 
1.560 
1.563 

1 - 5 7 1  
1.582 
1.598 
1.619 
1.646 
1.677 
1.712 
1.752 
1.795 
1.893 

1.999 
2.231 
2.443 
2.627 
2.768 
2.862 
2.913 
2.931 
2.922 
2.896 

2.860 
2.818 
2.776 
2.735 
2.696 
2.662 
2. 632 
2.606 
2.184 
2.565 

2.549 
2.536 
2.526 
2.507 
2.496 
2.488 
2.486 
2.489 
2.536 
2.644 

2.786 
2.926 
3.087 
3.361 
4.936 

CP 

.B -I( 

1.555 
1.563 
1.669 
1.778 
1.888 
2.008 
2.133 
2.214 
2.408 

2.565 
2.736 
2.930 
3.154 
3.427 
3.763 
4.205 
4.860 
5.915 
8.180 

15.080 
18.661 
10.101 

7.240 
5 . 9 0 1  
4. 464 
3.870 
3.514 
3.339 
3.201 

3.103 
3.036 
2.99: 
2.963 
2.949 
2.947 
2.954 
2.970 
2.993 
3 . 0 5 1  

3.138 
3.331 
3.518 
3.684 
3.812 
3 . 8 9 I  
3.941 
3.951 
3.938 
3.908 

3.868 
3 .82 i  
3.779 
3.736 
3.696 
3.660 
3.629 ~ ~ . _ _  
S.bO2 
3.578 
3.558 

3.543 
3.520 ~ . ~ - -  
3.518 
3.498 
3.486 
3.417 
3.474 
3.476 
3.522 
3.630 

3.771 
3.912 
4.076 
4.366 
6.113 

YELOC 1 l T  

FTISEC 
OF soum 

4318 
4313 
4227 
4136 
4054 
3970 
3887 
3803 
3113 

5b14 
3510 
3396 
3267 
3124 
2967 
2191 
2589 
2355 
2062 

1660 
1401 
1446 
1503 
1552 
1650 
1737 
1813 
1882 
1945 

2002 
2057 
2107 
2154 
2198 
2238 
2276 
2312 
2346 
2408 

24b6 
2571  
2675 
2777 
2881 
2985 
3090 
3195 
3299 
3405 

3506 
3608 
3 7 0 1  
3805 
3900 
3993 
4083 
4172 
4258 
4342 

4424 
4504 
4582 
4771  
4952 
5290 
5607 
5906 
1199 
8256 

9161 
9968 

10691 
11339 
12368 

IUO-PtiASE BOUNDARr 
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250 P S I A  ISOBAR 

TENPE R A l U I  

OEG. W 

25.862 
26 
28 
30 
32  
34 
36 
38 
40 

42 
44 
46 
48 
50 
5 2  
54 
56 
58 
60  

62 
64 
6 6  
68 
70 
75 
80 
85 
90 
95 

1 0 0  
105 
1 1 0  
1 1 5  
120 
125 
130 
135 
140 
150 

160 
1 80 
200 
220 
240 
2 60 
280 
3 0 0  
320 
340 

360  
380 
400 
620 
440 
460 
680 
100 
520 
540 

560 
580 
600 
650 
700 
800 
900 

1 0 0 0  
1500 
2000 

2500 
3000 
3500 
4000 
5 0 0 0  

D E N S I T Y  

Lwcu  FT 

4.86761 
6.86361 
4.81026 
4. 75361 
4.69369 
4.63Obb 
4.56390 
4.49332 
4.41814 

4.33777 
4.25132 
4.15777 
4.05559 
3.94305 
3.81721 
3.673bb 
3.50484 
3.29638 
3.01348 

2.54223 
1.72780 
1.332A5 
1.16678 
1.02917 
0.851 43 
0.7b210 
U.66476 
0.60572 
0. 55849 

0.51950 
0 48651 
0.45811 
0. 43331 
1.61139 
0.39185 
0.37428 
0.31837 
0.34388 
0.31843 

9.29673 
0.26149 
0.23414 
0.21216 
Osi9406 
0.17889 
0.16597 
0.154&? 
0.14s10 
0.13654 

0.12899 
0.12217 
0.11608 
0.11057 
0.10556 
0.10099 
0.09680 
0.09295 
0.0 8940 
0.08810 

0.08305 
0.08020 
0.07754 
0.07161 
0.06653 
0. 05826 
0.05181 
0.0 (1667 
0.03117 
0 02 340 

0.01874 
0.01562 
0.01333 
0.01171 
0.00¶30 

292.14 
292.10 
200.89 
289.53 
289.02 
287.00 
283 .a5 
279.72 
274.17 

266.96 
259.15 
249.84 
239.43 
227.60 
214.65 

183.60 
164.84 
142.04 

114.78 
102.52 
108.76 
116.54 
122.04 
141 -67 
159.49 
176.50 
193.10 
209.48 

225.81 
262.18 
258.87 
276.00 
293.70 
312.05 
331.14 
351.02 
371.73 
415.69 

462.94 
566 -80 
676.15 
787.90 
896.65 
998.97 

1092.76 
1178.18 
1255.73 
1326.80 

1393.02 
1455 -40  
1515.71 
1574.63 
1633.06 
1691 -77 
1750.62 
1810.72 
1871.49 
1933 0 3 

1995.97 
2059.54 
2125.00 
2288.11 
2455.70 
2798.55 
3145.04 
3495.05 
5309. 30 
7283.31 

9453.19 
11762 -56 
14292.61 
17480.35 
30328.03 

zoo . ia  

13.775 
13. 744 
13.261 
12.752 
12.272 
11.857 
11.491 
11.159 
10.852 

10.557 
IO. 261  

9.952 
1.621 
3.255 
8.!453 
S.401 
7.881 
7.262 
6.464 

5.182 
4.133 
4. 160 
5.187 
b.191 
4.165 
C. 082 
4.019 
5.958 
3.897 

3.833 
3.771 
3.703 
3.629 
3.550 
3.466 
3.378 
3.288 
3.191 
3 .012 

2.815 
2.518 
2.284 
2.113 
1.997 
1.925 
1.885 
1.870 
I. 87L 
1.884 

1.905 
1.930 
1.957 
1.984 
2 .010 
2.034 
2.056 
2.075 
2 . 0 9 1  
2.105 

2.117 
2 .126 
2.134 
2.148 
2.155 
2.159 
2.158 
2.151 
2.189 
2.020 

1.916 
1.823 
1.728 
1.588 
1.090 

16494.66 
14C19.14 
13307.27 
1 2 ;?Si a 24 
11 iC85.82 
10:151.72 

9c47 .80 
8574.69 
7705 .85 

bI34.7C 
61104.17 
5 :L83.78 
4.I93.12 
3 li2 6.81 
2’308.21 
2234.63 
lliO3.20 
Ill38 e77 

‘538.78 

:171*51 
73.81 

105.3i 
130.88 
119.23 
:178.08 
.L95.82 
i!07.72 
i!16.27 
222.67 

<?27.60 
i?31.50 
iC34.64 
;!I 7.22 
il39.35 
iC41.14 
i!42. 65 
;?43.94 
iI49.04 
;?46 .82 

Zha.i7 
;?4 9.90 
251.10 
251.85 
252.33 
;!52.66 
i!52.12 
iz52.93 
i2s2.99 
i!53.01 

253.00 
252.97 
i!52.93 
i!52.88 
i!52.83 
i!52.78 
i!52.72 
i!52.66 
i!52.60 
it%!. !% 

i112.48 
i!52.43 
252.37 
;!52.24 
i!52.12 
i!51.90 
i!51.72 
i!51.57 
i!5 1.09 
i!50.83 

i!50.66 
i!51.55 
250 .& 
i!11.22 
i!48.06 

l D Y / O l b / V  THERMAL 
CONOUCTIV ITV 

1 lOEG. R BTUIFT-HR-I( 

0 S O  053271 
0.0053519 
a. o 05 7 362 
0.0061397 
0.0065337 
0.0 069953 
0.0075143 
0 S O  060952 
0.0087820 

0 a 0  096075 

0.0175291 
0. U 21U 0 41 
0.0264702 
0.0358824 
0.0575841 

0.13138 13 
0.1820860 
D.0928826 
0.0621243 
0.0 475 8 91 
0.0 31 46  75 
0.0 252636 
0.0200770 
0.0172908 
0.0152807 

0.0117434 
0.0125 366 
0.0 115 541 
0.0107355 
0.0100410 
O.OO94CZ7 
0.0089209 
0.0084609 
0.0080516 
0.0013535 

0.0 067 7 81 
0.0058773 
0 .OD52 025 
0.0046762 
0.004251A 
o.oo3Poii 
0 S O  036060 
0- 0 0 3  3519 
0.0031357 
0.002i450 

0 .00277M . . . . - . . _ _  
0 .OOZbZ71 
0 - 0  024932 
0.0023725 
0 0022631 
O.OEZl636 
0.0020726 
0.0019890 
O.OO19l20 
0.0018409 

0.0017749 
0 .  001 7 1  35 
0.0016562 
1.0 0 15 2 87 

0.001242S 
0. 00110 47 
0.0 009945 
0. 0006640 
9.0004984 

0 .o 003990 
0.0003326 

0.0002498 
0.0002016 

o .001r195 

o.aoa285~ 

0.06591 
0.04639 
0.05136 
0.05467 
0.05692 
0.05835 
0.05952 
0.06087 
0.06169 

0.06206 
0.06202 
0.06159 
0.06078 
0.05964 
9.05813 

0.05359 
0.050 66 
0.01911 

0.04969 
0.04429 
0.03285 
0.02996 
0.02737 
0.02590 
0.02575 
0.02609 
0.02665 
0.02734 

0.02813 
0.02897 
0.02995 
0.03101 
0.03208 
0.03318 
0.03429 
0.03524 
0.03639 
0.05917 

0.34225 
0.05233 
0.06150 
0.06920 
0.07552 
0.08057 
0.08448 
0.08747 
0.08975 
0.09146 

0.a5622 

0.09282 
0.09393 
0.09493 
0.09587 
0 .09680 
0.09776 
0.09877 
8.09984 
0.10097 
0.10215 

o . t a i u  
0.10471 
0.10605 
0.10957 
0. :1325 
0.12092 
0.12866 
0.13646 
0.17580 
0.27727 

0.33498 
0.39353 
0145841 
0.55218 
1.05381 

V I S C O S I T Y  THERHAL O I E L E C T R I C  
OIFFUS I V I T  I CONSTANT 

LWFT-SEC SP Fl /HR 
X 105 

1.786 
1.765 
1.534 
1.362 
1.221 
1.106 
1.010 
0.928 
0.858 

0.795 
0.739 
0.688 
0.640 
0.595 
0.552 
0.510 
0.467 
0.221 
0.370 

0.303 
0.223 
0.193 
0.181 
0.176 
0.174 
0.177 
0.181 
0.186 
0.192 

1.19A 
0.204 
0.210 
0.216 
0. 222 
0.228 
0.234 
0.240 
0.246 
0.258 

0.269 
0.309 
0.542 
0.368 
0.387 
0.404 
0.418 
0.431 
0 .  443 
0.491 

0.465 
0.475 
0.485 
0.494 
0.504 
0.513 
0.522 
9.531 
0.540 
0.549 

0.558 
0.567 
0.575 
0.597 
0.619 
0.662 
0.704 
0.746 
0.948 
1.137 

1.315 
1.484 
1.646 
1.802 
2.108 

0.00607 
0.00610 

0.00647 
0.00642 
0. 0 0  628 
0.00611 
0.00598 
0.00580 

0.00558 
0.00533 
0.00506 
0.00475 
0.00441 
0.00405 
0.00364 
0.00315 
0.00260 
0 .00199 

0.00130 
0.00137 
0 .  00  244 
0.00350 
0.00450 
0.00681 
0.00897 

0.01318 
0.01530 

0.01741 
0.01961 
0.02186 
0.02115 
0.02645 
0.02874 
0.03101 
0.03311 
0.03536 
0.04025 

0.04537 
0.06007 
0.07467 
0.01853 
0 .10208 
0.11557 
0.12918 
0.14299 
0.15705 
0.17141 

0.18609 
0.20109 
0.21642 
0.23210 
0.24812 
0.26447 
0.28117 
0.29823 
1.31564 
0.33338 

0.35149 
0.31995 
0.38877 
0.43739 
0.48830 
0.59691 
0.71459 
0.84118 
1.60093 
3.26344 

4.74055 
6.43962 
8.39769 

10.79755 
18.54592 

0.00640 

o . o i i a 7  

1.25879 
1.25855 
1.25541 
1.25208 
1.24858 
1.244 89 
1.24101 
1.23691 
1.Z3256 

1.2 2793 
1.22297 
1.21762 
1.211 80 
1.20543 
1.19834 
1.190 30 
I. 1 80 91 
1.16942 
1.15398 

1.128 67  
1.06607 
1.06590 
1.05650 
1.050 60 
1.04172 
1.03629 
1.03266 
1.02955 
1.02722 

1.02530 
1.02368 
1.02229 
1.02107 
1.02000 
1.01904 
1.0 18 18 
1.01741 
1.01670 
1.01545 

1.01440 
1.01268 
1.0 1135 
1.01028 
1.00940 
1.00866 
1.00803 

1.00702 
1.00661 

1.00624 
1.00591 
1.00561 
1.00535 
1.00510 
1.00188 
1.00468 
1.00449 
1.00432 
1.00416 

1 .00401 
I. 00388 
1.0 0375 
1.00346 
1.0 0321 
1 .00281 
1.0u250 

i .a0749 

i .oazzs 
1.00113 1.00151 

1.00090 

1.00065 
1.3 0057 
1.0 004s 

1.00075 

PUANOTL 
NUMBER 

2.1735 
2.1410 
1.7995 
1.5943 
1.4580 
1.3698 
1.3026 
1.2431 
1.2049 

1.1831 
1.1739 
1.1783 
1.1963 
1.2319 
1.2870 
1.3725 
1.5234 
1.7709 
2.2187 

3.3152 
3.3887 
2.1315 
1.6260 
1.3696 
1.0796 
0.9556 
0.8860 
0.8412 
0.8101 

0.7871 
0.7706 
0.7558 
0.7442 
0.7359 
0.7302 
0.7269 
0.7290 
0.7288 
0.7240 

0.7195 
0.7071 
0.7050 
0.7045 
0.7042 
0.7036 
0.7026 

0 . 7 0 0 1  
0- 6987 

0.6973 
0.6959 
0.6946 
0.6934 
0.6923 
0.6914 
0.6905 
0.6897 
0.6891 
0.6885 

0.6880 
0.6875 
0.6871 
0.6863 
0.6858 
0.6850 
0.6845 
0.6842 
0.6836 
0.5357 

0.5329 
0.5311 
0.5269 
0.5130 
0.4402 

0.7015 
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T EMPE RAT URE 

D E G .  R 

VOLUIE 

CU F 7 I L b  

0.20534 
0.20547 
0.20773 
O.21020 
0.212bb 
0.21575 

ISOTHERM 
DER1 Y AT I YE 

C U  Fl-PSIAII  

ISJCHORE 
D E i I Y A T I V ~  

.B ? S I A I R  

I N T E R W L  
i ENERGV 

B T u i L a  

-132.  617 
-132.464 
-129.351 
-126.D31 
-122.499 - 118.7.50 
-114.76b 
-110.549 
-106.071 

-1  01.321 
-96.266 
-90.881 
-85.123 
-18.937 
-72.229 
-64.869 
-56.631 
-47.112 
-35.412 

-18.945 
8.222 

30.817 
43. 653 

b9.5b3 
82.654 
9w.124 

104.688 
114. 688 

124.35b 
133.740 
142.971 
152.125 
161.259 
170.425 
179.665 
1b9.016 
198. 510 
218.833 

52. 848 

ENTM&LPV 

a T u i L a  

-122.730 
-122.572 
-119.350 
-115.911 
-112.250 
-111b.363 

-99.b4b 
-95.188 

-90.238 
-84.360 
-79.326 
-73.281 
-66.760 
-59.659 
-5 1.8 21 
-42.383 
-32 .64 i  
-19.7 0 5  

-0 .871 
32.6b1 
63,527 
82.536 
9 6 . 5 P l  

123.053 
144.346 
163.197 
180.640 
197.173 

213.121 
228.591 
243.160 
25b.733 
273.588 
286.394 
303.204 
31b.067 
333.022 
3 6 3 . 3 4 1  

394.376 
659.614 
52 8.0 55 
600.199 
675.307 
752.513 
83 1.024 
910.015 
911.968 

10b7.467 

1145.257 

-1os.230 

ENTROPY 

BTUILB-R 

1.19558 
1.20169 
1.32105 
1.41964 
1.55774 
1.67557 
i. 79365 
1.91215 
2.0 31 59 

2.15233 
2.27508 
2 .40028 
2.52891 
2.66198 
2.80120 
2.94906 
3.10972 
3.29110 
3.51022 

3.81861 
4.35046 
4. b2750 
5.11006 
5.31399 
5.67970 
5.95477 
6.18345 
6 .  30290 
6.56172 

C Y  

BTU I I 

CP 

.B -R 

1.556 
1.561 
1.666 
1.775 
1.885 
2.004 

V N O C I T V  
OF SOUHI 

f T I S E C  

4323 
4320 
4236 
4145 
4063 
3980 
3891  
3814 
3724 

3629 
3526 
3409 
3284 
3143 
2990 
2819 
2625 
2398 
2128 

1785 
1460 
1454 
1503 
1550 
1b51 
1737 
1813 
1882 
1946 

2003 
2058 
2109 
2156 
2199 
2240 
2278 
2314 
2348 
2410 

25.902 
26 
28 
so 
32 

298b.10 
2979.35 
2782.50 
25b7.75 
2419.32 
2250.36 
20b5.15 
1923.71) 
1760 -24 

1596.15 
3429.44 
1264.88 
1101.78 

938.57 
781.70 
629.54 
402 . 4 3  
338.67 
206.62 

92-11  
43.73 
70.17 

106.10 
136.21 
202.12 
258.11 
307.64 
352.93 
395.18 

435.07 
473.19 
509.41 
545.4b 
580.11  
613.94 
647.09 
679.67 
711 -74  
174.61 

836.12 
955 -76 

1072.93 
11b7.91 
1301.31 
1413.52 
1524.80 
1635.35 
1745.30 
l b 5 4 .  77 

1963.84 
2072.55 
2181.05 
2289.28 
2397.31 
2505.18 
2612 -89 
2720.48 
2827 -95 
2935.3u 

3042.63 
3149.85 
3257.01 
3524.68 
3792.03 
4126.19 
4659.b1 
5393.09 
8057.09 

107~9 .5 .3  

13381 - 5 9  
16043.42 
18705.15 
21366. b2 
26690.09 

77.228 1.152 
1.155 
1.197 
1.239 
1.280 
1.319 
1.353 
1.384 
1.611 

1.434 
1.453 
1.469 
1.483 
1.496 
1 .508 
1.520 
1.535 
1.554 
1.585 

1.652 
1.835 
1.779 
1.709 
1.659 
1.592 
1.571 
1.563 
1.562 
1.565 

1.573 
1.584 
1 .600 
1.621 
1.647 
1.678 
1.713 
1.753 
1.796 
1.893 

2 .000 
2.232 
2.443 
2.627 
2.768 
2.863 
2.914 
2.931 
2.922 
2.896 

2.bbO 
2.818 
2.776 
2.735 
2.696 
2.662 
2.632 
2.606 
2.584 
2.565 

2.550 
2.537 
2.526 
2.507 
2. 496 
2.48b 
2.486 
2.4b9 
2.536 
2. 644 

2.786 
2.926 
3.016 
3.357 
4.905 

77 . I97  
75.396 
75.207 
73.85b 
72.54u 3 c  

36 
3 8  
40 

42 
44 
46 
4 8  
5 0  
52  
54 
56 
5 8  
60 

62 
64 
66 
68  
70 
75 
8 0  
85 
90 
95 

0.218b8 
0.22229 
0.22605 

71.130 
63.561 
67.630 

65.843 
63.596 
61.028 
55.140 
54.924 
51.364 
47.404 
43.012 
3b.027 
32.145 

26.652 
15 .802 
11.993 

8.927 
7.701 
5.990 
5 . 0 4 0  
4.405 
3.939 
3.577 

3.213 
3.042 
2. b39 
2.665 
2.513 
2.380 
2.262 
2.155 
2 . 0 6 0  
1.894 

1.754 
1.531 
1.361 
1.227 
1.117 
I . 0 2 b  

2.12b 
2.259 
2.400 

0 .23019 
0.23483 
0.24005 
0 -2460 2 
0.25232 
0. 2610 9 
0.27102 
0.2 8359 
0.3005b 
0.3262 4 

0.37540 
0.50802 
0.68140 
0.80762 
0.90876 
1.11102 
1.28137 
1.43470 
1.51757 
1.71327 

2.553 
2.724 
2.915 
3.134 
3.400 
3.724 
4.142 
4.733 
5.697 
7.69b 

12.239 
19.298 
11.565 

7.960 
6.319 
4. 635 
3.965 
3.607 
3.30s 
3.237 

3.132 
3.060 
3.011 
2.980 
2.964 
2.9bJ 
2.966 
2.980 
3.003 
3.065 

108 
1 0 5  

1.84366 
1.97010 
2.09345 

6.72536 
6.87632 
7.01747 1 1 0  

115 2.21431 
2.3331 4 
2.45027 
2.56598 
2.60046 
2.79389 
3.01813 

7.15058 
7.27703 
7.397 91 
7.51408 
7.62626 
7.73504 
7.94419 

120 
125 
130 
1 3 5  
140 
1 5 0  

160 
1 bo 
2 0 0  
2 2 0  

3.23954 
3.67704 
6-10 742 
4.53353 

238.408 
282.443 
330.303 

8.16446 
8.52631 
8.a8739 
9.23109 
9.55757 

3.14b 
3.336 
3.522 
3.bb8 

2468 
2573 
2677 
2779 381.933 

43b.674 
4 93.624 

240 
26U 
2 6 0  
3 0 0  
3 2 0  
3 4 0  

3 6 0  
3bO 
4 0 0  
4 2 0  
440 
460 
4 0 0  
500 
5 2 0  
540 

560 
580 
600 
650 
700 
000 
300 

1 0 0 0  
1 5 0 0  
2 0 0 0  

2500 
3 0 0 0  
3500 
40 0 0  
SO08 

4.95657 
5.3 772 9 
5.79621 
6.21370 
6.63004 
7.04543 

7.46004 
7.87401 
b. 2 8 744 
b.70040 
9.11298 
9.5252 2 
9.93717 

10.348b7 
10.76036 
11.17165 

i i . 5 0 2 7 8  
11.9937 6 
12.b0462 
13.4312 7 
14.45730 
16.50842 
18.55641 
20.60772 
30.84944 
4l.08813 

51.32509 
61.56339 
71.80976 
82.09962 

103.4332 7 

3.815 
3.899 
3.942 
3.953 
3.939 
3.909 

3. b69 
3. b24 
3.780 
3.737 
3.697 
3. 661 
3.629 

2b83 
2987 
3092 
3197 
3302 
3406 

3508 
3b10 
3 7 0 9  
3807 
3902 
3995 
4085 
4174 
4260 
4344 

4426 
4506 

3.518 4584 
3.498 4773 
3.486 6953 
3.477 5292 
3.474 5609 

5907 
7200 
8257 

9162 
9969 

9.86612 
10.15751 
10.43014 
10.68495 
10,92260 

lL145OO 
i 222 .19b  11.35302 
1298.238 11.54b13 
1313.394 11.7J144 
1447.724 11.90439 

12.06791 
12.222b2 
12.37059 
lL.51152 
12.64620 

12.77469 
12.89860 

.~ ~ ~ ~ 

0.9489 
t.b828 
0.b255 
0.7755 

551 i965  
6 1 0  .a57 
669.165 
72b.265 

0.7309 
0.6914 
8.6561 
b . 6 2 4 1  
0.5952 
0.5689 
0 .5448 
0.5227 
0.5024 
0.4836 

0.4661 
8.4499 
0.4348 
0.4011 
0.3722 
0.3255 
0.2892 
0.2602 
0.1734 
0 .1300 

0.104U 
0 . 0 8 6 1  
0.0743 
0.0650 
0.0520 

786.094 
843.1 04 
899.240 
954.513 

111 00.980 
lD6Z. 701 
11 15.7 66 
l l b b . 2 5 4  
1 2 2 0  + 247 
1271.  812 

1322.949 
1 373. 86b 

1521.292 
1594.190 
1666.499 
1738.303 
1809.571 

18b0.601 
1951.3 U 3 

3.602 
3.579 
3.559 

3.543 
3.529 -~ . . ~ ~  

1424.576 
1550.465 
1675.  662 

2 i 2 i . 7 9 6  
2197.113 
2371.7 12 

13.0 18 15 
13.2 99 09 
15.55b13 

1924. 842 
2 1  73.782 
2422.518 
3616.394 
6969. 651 

b321.010 
7 755.986 
9264.020 

10816.566 
14900.960 

2719.640 
3067.276 

14.02303 
14.43219 

3214.676 
5161.639 
696 7. b37 

14.79799 
16.21379 
17.23931 

3.476 
3.522 
3 . 6 3 0  

8798.093 
30719.382 
12721.290 
l C 8 2 9 . 2 4 9  
19b80.751 

18.06445 
18.75528 
19.31484 
20.13024 
22.08548 

3.771 
3.912 
4.075 
4.362 
6.07b 

10698 
11341 
12372 
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CONDUCT I V I T V  O I F F U S I V I T Y  CONSlANT NUMEEH 

OEC. R L W C U  F l  BlU/LB PSIA-2U F T l B l U  P S I A  l l D E 5 .  R BTUIFT-HR-R L W F T - S E C  SP F l l H R  
x 105 

26 
2 8  
30 
32 
34 
36 
38 
40 

42 
44 
46 
48 
50 
52  
54 
56 
58 
60 

62 
64 
6 6  
68 
70 
75 
b0 
b5 
90 
95 

1 0 0  
105 
110 
1 1 5  
120 
125 
130 
135 
140 
150 

160 
180 
2 0 0  
1 2 0  
2 4 0  
260 
2bO 
3 0 0  
320 
340 

360 
3 8 0  
400 
120 
440 
460 
480 
500 
520 
540 

560 
580 
600 
650 
700 
800 
900 

1 0 0 0  
1 5 0 0  
Z O O 0  

2500 
3 0 0 0  
3500 
4000 
5 0 0 0  

25.902 4.86992 293.21 13.760 14551.80 0.0053071 0.04612 1.787 0.00609 1.25893 2.1697 
4.86700 293.22 13.739 14500.59 0.0053238 0.02643 1.773 0.00611 1.25875 2.1463 
4.81387 292.03 13.262 13394.62 0.0057035 0 .05141 1.545 0.00641 1.25562 1 .8029 
4.75747 2 9 0 . ~ 9  1 2 . 7 6 ~  12311.13 0.0061088 0.05473 1.36b 0.O064b 1.25231 1.5972 
4.69783 290.12 12.284 11365.55 0.3064984 5 . 0 5 1 0 0  1.226 13.00641 1.24602 1.4599 
4.63509 
4.56872 
4.49b54 
4.42385 

4.34415 
4.25835 
4116573 
4.06474 
3.95378 
3.83014 
3.68981 
3.52623 
3 32691 
3100527 

2.66379 
1.968b4 
1.46739 
1.23820 
1.10039 
0.90007 
0.7804L 
0.69701 
0.63389 
0.58368 

0.5 4240 
0.50759 
0.47768 
0. 45161 
0. 62861 
0.40812 
0.38972 
0.37307 
0.35792 
0.33133 

0.30669 
0.271% 
0.24346 
0.22058 
0.20175 
0.18597 
0.17253 
0.1b093 
0.15083 
0.1410* 

0.13405 
0.12700 
0.12066 
0.11494 
0.10 973 
0.10498 
0 .10063 
0.09663 

0.08951 

0.01634 
0.01338 
0.08062 
0.0 7445 
0.06917 

0.05388 
0.04853 
0.03242 

a.a9293 

0.06058 

a.a24s0 

0.01948 
0.01624 
0.01 393 
0.0121b 
0.00967 

288.14 
285.05 
280.99 
275.57 

268 ~ 8 5  
260.76 
251 -64 
243 .38 
229.70 
217.04 
202.96 
1b7.19 
168.81 
147.73 

122 .b3 
105.13 
108.26 
115.60 
123 .on 
140.78 
158.47 
175 -58 
192.28 
208.75 

225.14 
241.57 
258.30 
275.48 
293.21 
311.59 
330 -70 
350 -60 
371.34 
415.34 

462 -62 
566.53 
675.93 
787 .?7 
896.62 
999.04 

1092-93 
117#.C4 
1256.07 
1327.2Y 

1193 .48 
1455.91 
1516.21 
1575.22 
1633 -67  
1692 -4i) 
1751.48 
l b l l . 4 0  
1872.19 
1933.73 

1996.69 
2060 -21 
2124.74 
2288 .88 
2456-49 
2799.37 
3145.88 
3495.91 
5306 -21  
7284.2b 

PC54. 16 
11763.20 
14290.20 
17463.7s 
30162 -93 

11.669 
11.504 
11.172 
IO. 865 

10.572 
10.278 

9.971 
3.644 
3.285 
8.892 
8 . 4 5 0  
7.947 

5.611 

5.602 
C.374 
4.214 
4.219 
C. 218 
4.189 
4. 1 1 U  
4.042 
3.978 
3.915 

3.848 
3.784 
3.116 
3.641 
3.561 
3.476 
3.388 
3.297 
3.204 
3.019 

2.842 
2.522 
2.288 
2.117 
2.010 
1.927 
l - b 8 b  
1.872 
1. b73 
1.886 

1.907 
1.932 
1.959 
1.986 
z.1112 
2.035 

2.076 
Z.092 
2.106 

2 .1I8  
2.127 
2.135 
2.149 
2.156 
2.159 
2. I59  
2.155 
2.109 
2 .020 

1.916 
1.b24 
1.729 
1.590 
1.096 

7.355 

2.057 

10630.63 
9526.49 
8653.84 
7787.04 

6933.92 
6081.06 
5269.16 
4k78.45 
3 710 -88 
2994.01 
2322.87 
1701.16 
1126 .I2 

633.36 

247.39 
86.09 

102.97 
129.64 
149.84 
181.93 
201.43 
214.43 
223.72 
230 -66  

235.96 
2C0.19 
243.57 
246.34 
248.64 
250.56 
252.18 
253.56 
254.75 
256.65 

258-10 
259.93 
261 .22 
262.03 
2452.54 
252.87 
2163.07 
2b3.lb 
263.24 
2153.26 

213.25 
2153 .22 
2tb3.18 
263.12 
263.07 
21) 3.00 
21b2.94 
2152 -88 
262 .a1 
2152.75 

262.69 
262 -62 
2152 -56 
262 -42 
262.29 
2L2.06 
2151.87 
2151 -70 
2li1.17 
260.89 

260 -72 
260 -60 
2l50.06 
2LO.25 
21i8.04 

0 .OD69545 
0 -0074666 
0.0 080 382 
0 .OOb71O7 

0.0094958 
0.010447b 
0 0 0 115822 
0 .0129823 
0.0148007 
0.0171557 

0.0252841 

0.050 7531 

0.0996473 
0.1835558 
0.106b226 
0 -0688570 
0 .O51377S 
0.0329229 
0 .O25O 191 
0.0205435 
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o.a33?503 

o . o 1760 64 
o.oissarz 

0.0139120 
0.0126666 
0.0 116570 
0.0 IO8185 
0 .0 1010 b9 
0.0094990 
0.0 0896 80 
0.00850 07 
0.0680856 
0 - 0  0737 87 

0.0067971 
0.0058093 
0.0 052099 
0.0 046809 
0.0 OCZ5Cb 
0.1039030 
0.003b071 
0.00335b5 
0.0 OJ13 b0 
O.OOL9*50 

0.0027766 
0.0026269 
0.0024928 
0 -0  021721 
0.0022627 
0.0021631 
0 .OD20 721 
0.0 0198 b6 
0.0019116 
0.0 018404 

0.00177Cln . . . - . . . 
0.0017130 
0.0 01 6 558 
0.0 015 2 83 
o . o o i 4 1 9 2  
0 .o 012421 
0.0 011044 
0.0059943 
0.0006638 
0.0004983 

0.0 00 3 989 

0.0002b52 
0 .0002198 
0 - 0  002 015 

0.0003326 

0.0 5864 
0.05963 
0.06099 
0.06183 

0.06221 
0.0621b 
O.Ob178 
0.06100 
0.0598b 
0 .05841 
0.05656 
0.05402 

0.04930 

0.04164 
0.04741 
0.03550 
0.03054 
0.02831 
0.02645 
0.02614 
0.02640 
0.02691 
0.02757 

0.02833 
0.02916 
0.03012 
0 -03117 
0.0 3223 
0.03332 
0.0 3442 
0.03536 
0.03651 
0.03928 

0.04235 
0.05236 
0.06151 
0.06921 
0.07552 
0.08057 
0.0644b 

0.08974 
0.0 91 47 

0.09283 
0.09395 
0.09495 
0.09588 
0.09681 
0.09778 
0.09879 
0.099bb 
0.10099 
0.10217 

0.10343 
O.lOO73 
0.10607 
0.10959 
0.11327 
0.12094 
0.12869 
0.13649 
0.17585 
0.27727 

0.33498 

a.osa99 

o.oa71~b 

. ~ . ~ . . .  
0.39351 
0.45823 
0.55127 
1.04538 

1.111 
1.514 
0,932 
0. 861 

0.799 

0.692 
0.644 
0. 599 
0.556 
0.514 
0.472 
0 .428 
0.379 

0.319 
0.245 
0.204 
0.188 
0 . l b l  
0.177 
0.178 
O.lb3 
0.188 
0.193 

0.199 
0.205 
0 .211 
0.217 
0.223 
0.229 
0.235 
0.241 
0.247 
0.258 

0.269 
0.309 
0.342 
0.368 
0.388 
0.404 
0.41b 
0.431 
0. 443 
0.454 

0.465 
0.475 
0.485 
0.191 
0.504 
0.513 
0.522 
0 .531 
0.540 
0.549 

0.558 
0.567 
0.576 
0.597 
0.619 
0.662 
0.704 
0.766 
0.946 
1.137 

1.315 
1.481 
1.646 
1.803 
2.109 

0 . 7 ~ 3  

0.00629 

0.00600 
0.00582 

0.50561 
0.00536 
0.00509 
0.00479 

0 .00410 
O.OO37J 
0.00324 
0 .09269 
0 .00215 

0.00149 
0.00125 
0 .00209 
0 . 0 0 3 1 9  
O.OOCO8 
0.00634 
0.00 b45 

0 . 0 1 2 5 4  

a . n a 6 i ~  

a. 00045 

o . o i o 5 a  

o .a i459  

0.01668 
0.01877 
0.02094 
0.02316 

0.02758 
0 .03180 0.02978 

0.03397 
0.03869 

0.04363 
0.05770 
0.57175 
0.0850b 
0.09813 
0 . 1 1 l l l  

o.ozs3r 

0.12421 
0.13750 
0 .15104 
0.16486 

0.17898 
0.19342 
I . 2 0 8 1 8  
0.22326 

0.25421 
0.27 048 
0.28689 
0.30364 
0.32071 

0 .z3 iw  

0.33813 
0.35589 
0.37400 
0.42077 
0.46975 
0.57423 
0.6b 743 
0.80921 
1.54005 
3.13b33 

4.55869 
6.19237 
6.97409 

10.37636 
17.78075 

1.245 15 ~ ~ .~ 
1.241 29 
1 . 2 3 7 2 1  
1.232 8 9  

1.22839 
1 . 2 2 3 5 1  

1.19120 
1.1bZlO 
1.17109 
1.15679 

1.13515 
1.09b51 
1.07273 
1.0 61 11 
1.05417 
1.04415 
1.O3b 19 
1.0 34 06 
1.02b46 1. O309l 

1.02643 
1.02472 
1.02325 
1.02197 
1.02084 
1.0 l 9 b 4  
1.01b92 
1.01b12 
1.01738 
1.01608 

1.01498 
1.01319 
1. 01180 
1.01069 
I. o 0977 
1 .00900 
1-00b35 
1.00779 
1.00735 
1.00687 

1.0 0648 
l.OOCl4 
1.00584 
1.0 0556 
1 . 0 0 5 3 1  
1.0 0506 
1.00487 
1.00467 
1.00449 
1.00433 

l.JOC17 
1 . 0 0 4 0 3  
1.0 0390 
1.0 OS 60 
1.00334 
1.0 0293 
1 .O 0260 
1.00234 
1.00157 
1.00118 

i . 0 0 0 9 4  
1.0 00 78 
1.0 0067 
1 . 0 0 0 5 9  
1.00047 

1.3710 
1.3032 
1.2430 
1.2040 

1.1b03 
1.1715 
1.1746 
1.1912 
1.2250 
1.2768 
1.3556 
l . 4 8 b l  
1 . 7 2 0 1  
2.0749 

2.8921 
3.5816 
2.3919 
1.7665 
1.4540 
1.1145 
0.9744 
0.b981 
0.8497 
0.&165 

0.7920 
0.7743 
0.1591 
0.7469 
0.73bl  
0.7321 
0.72b5 
0.7306 
0.7302 
0.7250 

0.7203 
0.7080 
11.7057 
0.7051 
0.7047 
0.7040 
0.7030 
0.70ib 
0.7004 
0.6989 

0.6975 
0.6961 
0.6948 
0.6936 
0.6924 
0.6915 
0.6906 
0.6b98 
0.6b91 
0.6885 

0.6880 
0.6876 
0.6872 
0.6b64 
0.6858 
0.6850 
0.6845 
0.6b42 
0.6836 
0.5358 

0.1330 
0.5313 
0.5271 
0.5136 
0.4414 

THO-PHIS€ BOUNDARY 

75 



THERMODVNAMIC PROPERTIES OF PARNilDROGEN 

270 P S I A  I S W A R  

T EMPERAT URE WOLUK 

OEG. R CU F1A.B 

25.942 0.20524 
0.20532 
0.20 758 
0.21003 

2b 
28 
30 
32 
34 
36 
38 
48 

42 
4* 
46 
48 
50 
5 2  
5 4  
56 
58 
60 

62 
6 4  
66 
68  
70 
75 

85 
90 
95 

1 0 0  
1 0 5  
1 1 0  
115  
120 
125  
130 
135 
140 
1 5 0  

1 60 
180 
2 0 0  
220 
240 
2 60 
2 8 0  
3 0 0  
320 
340 

360 
380 
400 
4 2 0  
440 
460 
4 80 
5 0 0  
520 
540 

560 
580 
600 
650 
700 
8 0 0  
9 0 0  

1 0 0 0  
1 5 0 0  
2000 

2500 
3 9 0 0  
3500 
4 0 0 0  
5 0 0 0  

no 

0.21ffi5 
0.22204 
0.22576 

0.22987 
0.23445 
0.23960 
0.24528 
0.25225 
0.26023 
0.21988 
0 -28197 
0.29804 
0.32146 

0.36248 
0.45802 
0.6162 0 
0.74760 
0.85033 
1 0 5387 
1.22013 
1.37030 
1.50970 
1.04178 

1.76846 
1.89115 
2.01072 
2.12778 

2.35613 
2.4680 2 
2 -57869 
2.68830 
2.90491 

z .z4ca i  

3.11869 
3.54083 
3.95601 
4.36692 
4.77477 
5.18031 
5.5840 5 
5.98635 
6 a 3 875 1 
6.78772 

7.18716 
7.5 859 5 
7.98420 
8.38199 
8.77940 
9.17b46 
9.57324 
9.Qb978 

10.3 660 9 
10.76222 

11.15818 
11.55399 
11.94967 
12.93841 
13.92659 
15.90180 
17.87596 
19.84924 
29.7 120 0 
39.57155 

49.43017 
5 9.2 890 4 
69.15523 
79.06306 
99.5911 9 

1SOTliERH. ISOCHORt INTERNAL 
O E R I W A l I V E  OEPIWATXWE E N E R t l  

CU F T - P S I A I L B  S S I A I R  BTU/LB 

2996.39 
2993.93 
2798.50 
2102.37 
2434.08 
2265.14 
2100.08 
1938.91 
1776.20 

1612 -84 
1*46.36 
1282.74 
1120.02 

956.94 
1105.20 
650.01 
504.97 
365.1b 
233.32 

l l8 .OZ 
52.9? 
63 - 63 
96.61 

128.26 
196.37 
252.48 
302.92 
J48.91 
391.73 

432.09 
470.62 
507.68 
543.56 
578.46 
612.5J 
645 -91 
676.68 
710.93 
772.13 

835.91 
955.93 

1073.45 
1188.74 
1302.J9 
1414.80 
1526.25 
1636. 94 
1747.02 
1856.60 

1965.76 
2014.58 
2185.12 
2291.41 
2399.50 
2507 -41 
2615.16 _._ .. 
2722.79 
2830.30 
2937.72 

3045.04 
3152.29 
3259 -47 
3527.17 
3794.59 
4328.81 
4862 -48 
5395.79 
8059.87 

10722.39 

13384 -42 
16Ok6.25 
18707.98 
21369 -66 
21692.93 

71.243 
77.224 
75.459 
75.316 
73.971 
12.666 
71.266 
63.707 
67.986 

65.018 
63. ?96 
61.255 
59.402 
55.235 
51.735 
47. 851 
43.562 
39.737 
33.151 

25.309 
11.160 
12.391 
3.811 
s. 349 
5.384 
5.339 
4.647 
4. 143 
3.754 

3.440 
3.185 
2.969 
2.785 
2.625 
2.484 
2.359 
2.248 
2.147 
1.973 

1.827 
1.593 
1.416 
1.275 
1.161 
1.0bb 

0.9862 
0.31 74 
6.0571 
0 .8055 

0.7594 

0.6815 
(I.5.484 
0.6183 
0.5909 
0.5b59 
0.5430 
0.521b 
0 .5022 

0.4801 
G.4672 
0.C515 
0.4165 
0.3866 
0.338G 
0.3003 

0.1106 
0.1350 

b .1080  
0.0900 
0 .0771 
0.0675 

0.7183 

0.2702 

n . 0 5 ~ ~  

-I 52.602 
-132.510 - 129.405 - 126.093 
-122.571 
-118.834 
-114.866 - 110. 661 
-106.203 

-101.474 - 96.446 
-91.0% 
-85.380 - 79.246 
-72.611 
-65.356 
-57.284 
-48.036 
-36.909 

-22.089 
0. 650 

24.097 
39.528 
49.645 
67.460 
80.953 
92.696 

1 03.449 
113.587 

123.368 
132.836 
142.131 
151.350 
160.536 
169.746 
119.024 
188. 409 
197.934 
2 1 7 . 5 ~ 9  

23?. 927 - - . . . - . 
2 82.036 
329.948 
381.618 
436.391 
493 s 368 
551.733 
610.645 
669.571 
728.087 

785.929 
842.952 
899.039 
954.382 

1 0  08.858 
IO 62.586 
1115.659 
1168.153 
1220.153 
1271.723 

1322.865 
1373.785 

1 5  50.399 
I675 .605  
1924.791 
2 173.745 
2422.487 
3 676. 379 
4969.642 

6327.004 
7755.960 
9263.789 

IO 8750 244 
14885.353 

1424.. 502 

E N T d l L P l  

a r u i L e  

-122.340 - 122.244 
-119.0 2 6 
-115.593 
-111.938 
-108.057 
-103.934 

-99.560 
-94.915 

-09.981 
-84.724 
-79.117 
-73.107 
-66.b34 
-59.500 
-51.8C4 
-13.186 
-33.135 
-20.838 

-3.966 
23.549 
55.805 
76.905 
91-15? 

120.150 
141.955 
161.208 
178.928 
195.b70 

211.785 
227.387 
242.667 
257.132 
272.669 
287.544 
302.417 
317.335 
332.340 
362.745 

393.852 
459.015 
527.736 
599.950 
675.114 
752.366 
830.917 
909.942 
988.925 

1067.450 

1145.263 
1222.224 
1298.282 
1373.454 
1647.7 99 
1521.379 
15941290 
1666.609 
1738.423 
1809.798 

188 0.7 37 
1951.446 
t a z i . 9 4 6  

2 37 I. 8,88 
2191.277 

2719.834 
3 067.4 84 
3414.893 
5161.881 
694 8.0 8 8 

8798.348 
10720.218 
12721.322 
14828.135 
19864.583 

ENTROPY 

a 1 u t L e - R  

1.19596 
1.19966 
1.31886 
1.45728 
1.555 20 
1.61281 
1.79063 
1.90885 
2 s 02795 

2.14831 
2.27057 
2.39517 
2.52304 -.. . 
2.65514 
2.79305 
2.93900 
3.09674 
3.27302 
3.c8135 

3.75767 
4.19384 
b 6 9 0 7 b  
5.00607 
5.22725 
5.61428 
5.89595 
6.12950 
6.33214 
6.51321 

6.67856 
6.83082 
6.97299 
7.10693 
7.23407 
7.35552 
7.47219 
7.58479 
7.69392 
7.90367 

8.10440 
8.48692 

9.19251 
9.51923 
9.82856 

10.11951 
10.39226 
IO -66716 
10.88489 

11.10736 
11.31542 
11.51051 
11.69394 
11.86692 
12.03047 
12.18540 
12.33319 
12.47414 
12.60884 

12.73734 
12.86126 
12r98083 
13 9 261 7 9  
13.52084 
13.9857b 
14.39494 
14.7 60 76 
16.17658 
17.2J210 

18.02124 
18.71807 
19.33757 
28.09267 
22.04466 

a.64646 

CY CP 

BTU / LB -R 

1.153 
1.155 
1.197 
1.239 
1.28G 
1.318 
1.353 
1.384 
1.411 

1.433 
1.453 
1.469 
1.483 
1. 496 
1.508 
1.520 
1.534 
1.551 
1.5711 

1.632 
1.783 
1.784 
1.723 
1.671 
1.598 
1.574 
1.566 
1.564 
1.567 

1.575 
1.585 
1.601 
1.622 
1.648 
1.679 
1.714 
1.753 
1.797 
1.894 

2.000 
2.232 
2.443 
2.627 
2.768 
2.863 
2.914 
2.931 
2.922 
2.896 

2.860 
2.818 
2.776 
2.735 
2.697 
2.663 
2.632 
2.606 
2.584 
2.565 

2.550 
2.537 
2.526 
2.507 
2.496 
2.486 
2.486 
2.489 
2.536 
2.644 

2.786 
2.926 
3,085 
3.353 
4.876 

1.556 
1.559 
1.613 
1.773 
1.882 
2 .000 
2.124 
2.253 
2.393 

2.544 
2.713 
2.900 
3.114 
3.374 
3. 676 
4. 085 
4.632 
5.471 
6.986 

10.477 
17.260 
13.019 

0.734 
b.765 
4.199 
4.014 
3.672 
3.433 
3.274 

3.161 
3.084 
3.031 
2.998 
2.979 
2.973 
2.977 
2.991 
3.012 
3.G72 

3.151 
3.342 
3.525 
3.691 
3.817 
3.901 
3.944 
3.955 
3.940 
3.910 

3.870 
3.825 
3.781 
3.737 
3. 697 
3.662 
3.630 
3.603 
3.579 
3.559 

3.543 
3.530 
3.518 
3.498 
3.416 
3.477 
3.474 
3.416 
3.523 
3.630 

3.771 
3.912 
4.074 
4.357 
6.041 

VE LOC I T Y  
OF SOUND 

F l I S E C  

4329 
4327 
4245 
4154 .-. . 
4073 
3990 
3908 
3824 
3736 

3642 
3537 
3425 
3301 
3162 
3015 
2845 
2658 
2443 
2187 

1874 
1541  
1469 
150b 
1551 
1653 
1738 
1814 
1865 
1947 

2005 
2059 
2110 
2157 
2 2 0 1  
2242 
2280 
2316 
2350 
2412 

2470 
2575 
2679  
2781  
2885 
2989 
3094 
3199 
3304 
3408 

3510 
3612 
3711 
3809 
3904 
3997 
4087 
4176 
4262 
4346 

4428 
4508 
4586 
4775 
4955 
5294 
5610 
5909 
7201 
8258 

9163 
9970 

10699 
11342 
12377 
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270 PSIA I S 0 8 4 1  

TEMPERLT URE DENS111 

OEC. R w c u  FT 

-. 
20 
30 
32 
34 
36 
38 
40 

42 
44 
4 6  
48 
50 
52 
54 
5 6  
58 
60 

b2 
b4 
b6 
68 
70 
75 
80 
85 
90 
95 

1 0 0  
105 
110 
115 
120 
125 
1 3 0  
135 
140 
150 

160 
180 
2 0 0  
220  
240 
260 
280 
3 0 0  
3 1 0  
340 

360 
380 
500 
420 
440 
4bO 
480 
500  
520 
540 

5bO 
580 
600 
650 
700 
8UO 
9 0 0  

1 0 0 0  
1 5 0 0  
2000 

2500 

3500 
4 0 0 0  
5000 

m o o  

25-94.? 4.87223 
2 6  4.87037 

4.81746 
4.76110 
4.70194 
4.63952 
1.57351 
4.50371 
4.42951 

4.35038 
4.28530 
4.17358 
4.07373 
3.96429 
3.84272 
3.70541 
3.54b48 
3.35531 
3.11082 

2.75173 
2.18335 
1.61760 
1.33761 
1.17b02 
0.91888 
0.81959 
0.72977 
O.bb239 
0. 6G 909 

0.5b547 
0.52878 
0.49734 
0.21997 
0 .  44587 
0.42442 
0.40510 
0.38779 
0.37198 
0.34424 

0.32065 
0.28242 
0.25278 
O.22099 
0120943 
0.19304 
0-179D8 
0.1b705 
0.15656 
0 14732 

0.13914 
0-13162 
0.12525 
0.11930 
0.11390 
0 1 0  897 
0.1054b 
0.10030 
0.09bZ7 
0.09292 

0.08%2 
0 r08b55 
0.083b8 
0.07729 
0.07181 
0.01289 
0.05594 
0.05038 
0.03366 
0.02527 

0.02023 
O.Olb87 
0.014Wa 
0.012bS 
0 . 0 1 0 0 4  

Y l D H I D V l  YIDP/OU? - Y o P / o v &  

B l U l L B  PSIA-:J F T / W U  IPSIA 

294.29 
294.34 
293.28 
291 - 6 4  
291.21 
209.26 
286.23 
282.25 
27b.95 

270 -36 
262.36 
253.41 
243.29 - ..-. 
231 075 
219.82 
205.62 
190 -42 
173 .06  
152.95 

129.68 
109 .91  
108.48 
115.05 
i 22 .21  
140 .08 
157.51 
174.71 
191.50 
248.05 

224.51 
240.99 
251.76 
274.97 
292.74 
311. IS 
330 -29 
350.21 
370.96 
414.99 

462.30 
566.26 
675.72 
701.65 
896.60 
999.13 

1093-12 
1118.71 
125b.41 
1327.70 

1393.95 
1456 -42 
1516.81 
1575.80 
1634 - 2  B 
1693.04 
1752.14 
1012.01 
1812.80 
1934.44 

1997.41 
206% .oa 
2125. 49 
2289.65 
2457.20 
2000.13 
3146.72 
349b. 7b 
5307.12 
728S.21 

9455.14 
11763.87 
l W 8 7  -99 
17448-  14 
30007 -10 

13.746 
13 .733  
13.263 
12 .771  
12 .295  
11.881 
11. Sib 
11.106 
19.879 

10.587 
10.295 

3.99s 
3. 667 
9.314 
3.928 
0.498 
5 .009 
7.442 
6 .753  

s. 845 
4.6b5 
4 .294  
4 .257  
4.2411 
5.210 +. 138 
4.066 
3.998 
1.933 

3.8b3 
3 .799  
3.729 
3. b53 
3.572 
3.487 
3.397 
3.306 
3.212 
3 .026  

2.048 
2.527 
2.292 
2.1LD 
2.903 
1.930 
1.899 
1.87k 
1.875 
1.888 

1.908 
1.935 
1.9bO 
1.987 
2.013 
2.037 
2.050 
2.077 
2.093 
2.107 

2.119 
2 . 1 2 8  
2.13b 
2.149 
2 .157  
?.lbO 
2.159 
2.155 
2. i o 9  
2.021 

1 .317  
1.824 
1.729 
1.592 
1.103 

14,108.8b 
1 4  581.57 
13181.65 
12390. b9 
11444.90 
1 0  5 0 9 . 1 4  

9,604 -74 
8732.50 
70b7.67 

7016.45 
61b9.17 
5353.60 
4562.66 
3793.64 
309*.17 
2’608.54 
1790.8b 
1225.34 

725.83 

325.W 
115.66 
103.25 
129.23 
150.83 
181.34 
206.93 
221.06 
231.11 
238.bO 

244.33 
248.85 
252.49 
255.46 
257.92 
259.97 
261.11 
263 -19 
2b4.55 
216.59 

268.03 
269.97 
271.35 
272.21 
272.76 
273.11 
27S.SZ 
273.45 
273.51 
273.12 

273 .Si 
273.58 
273.53 
213.37 
273.31 
273.24 
273.17 
273.10 
213 .a3 
272.97 

272.90 
272.83 
272 . l7  
272.b1 
272.47 
272.22 
272.01 
271.84 
271.27 
270 -96 

270.77 
270.64 
270 -52 
270.29 
268.03 

l O V / O l l / V  THERMAL YISCOSI IY THERMAL OIELECTRI3 PRINOTL 

l/OE;. R BlU/Fl-MR-R LBIFT- EC SO. FT/HR 
0 ~ o ~ ~ o u c ~ ~ v ~ ~ v  O I F F U S I V I T V  CONSTANT NUMBER 

x 1 0 3  

0.0052874 
0.0 052960 
0.0059713 
0.0060 785 
0.0064637 
0.0Ob9145 
0.007C199 
0.0079025 
0.0085412 

0.009409D 
0.0103411 
0.0 114410 
0.0 127999 
0.01*5601 
0 -0167 203 
0.0 198672 
0.0213246 
0.0316146 
0 .O 4567 35 

0.0 00 7 931 
0.1570130 
0.1200059 
0.0759183 
0.0553510 
0.0342603 
0.0 257 9 99 
0.0210190 
0.01732bZ 
0.9151354 

0 .Ol40813 
0.0127971 
0.0117598 
O . O i J l O 1 l  
0.0101764 
0.0093549 
0.0090116 
0.008SCO3 
0 . 0 0 8 1 1 9 3  
0.0074036 

0.0068160 
0. 0 OS30 I3 
0.0052173 
0 .OObSb5b 
0 0 042577 
0.0039048 
0.0036082 
0 .0033551 
0.0 031 162 
0.0029450 

0.0027765 
0 - 0  0262bb 
0 .no24925 
0.0023717 
0.0022623 
0 a0021 627 
0.0 020 717 
0.0019881 
0 . 0  019lll 
0.001l400 

0,001 7 740 
0.001712b 
0.0016554 
0.0015279 
0.00141 08 
0.5012417 
0 . 0 0 1 1 0 5 1  
0.0009941 
0.0006b37 
0.0 004903 

0 e 0 0 0 3  989 
0.0003326 
0 . 0  00 2 852 
0.0002 497 
0 .OOO2015 

0.04629 
0.02646 
0.05145 
0 .OSS79 
0.05707 
0.05852 
0.05973 
0.06110 
0 .06196  

0.0623b 
0.06235 
0.06196 
0.06120 
0.06012 
0.058b9 
0.05669 
0.05444 
0.051 46 
0.0495b 

0.04832 
0.04798 
0.03836 
0.03217 
0.02943 
0.02700 
0.02655 
0.02671 
0.02718 
0.02181 

O.GZ854 
0.02915 
0.03030 
0.03133 
0.03238 
0.03346 
O.OS456 
0.03548 
0.05662 
0.03939 

0.04245 
0.05239 
0.56153 
0.06921 
0 . 0 7 5 5 3  
0.08058 
0.OtJC49 
0.08748 
0.08974 
0.091 48 

0.09284 
0.0939b 
0.0919b 
0.99590 
0.09683 
0.09779 
0.09880 
0.09987 
O . l O l O 1  
0.10218 

0.10311 
0.10475 
0.10609 
0.10961 
0.11330 
0.12097 
0.12873 
0.13b53 
0.17590 
0.27727 

0.33498 
0.39149 
0.45606 
0.55041 
1.03742 

1.790 
1 .781  
1.552 
1.374 
1.231 
1.115 
1 .019  
0.936 
0.8b5 

0.003 
0.746 
0.695 
0.048 
0.603 
0.560 
0.519 
0 .477 
0.434 
0.387 

0.332 
0.265 
0.217 
0.1% 
0.187 
0 .179  
0 .180  
0.184 
0.189 
0.195 

0.200 
0.206 
0.212 
0.218 
0.224 
0.230 
0.235 
0 . 241 
0.247 
0.259 

0.270 
0.309 
O.JI2 
0.316 
0.386 
0.404 
0.419 
0.431 
0.443 
0.456 

0 .SbS 
0.475 
0.585 
1.495 
0.504 
0.513 
0.522 
0.531 
0.540 
9.549 

0.558 
0.5b7 
0.57b 
0.597 
0.619 
0.662 
0.704 
0.746 
0.948 
1.137 

1.315 
1.405 
1.647 
1.003 
2.109 

0.00611 
0.00612 
0.00622 
0.00619 
0.00645 
0.00631 
0.00615 
0.00102 
0 . 0 0 5 8 4  

0.00563. 
0 - 0 0  539 
0.00512 
0. 0 0  482 

0 . 0 0 4 1 6  
0.00 376 
0.00331 
0.90280 
O.UO228 

0.00167 
0.00127 
0.00182 
0.00275 
0.00370 

o . oa 449 

.. .~ . 
0.00593 
0.00797 
0.00997 
0.01195 
0 .01  394 

o . a i 5 9 7  
0.01800 
8 . 0 2 0 1 0  
0.02224 
0.02438 
0.02652 
0.028b4 
0.03019 
0.032b? 
0.03724 

0.04202 
0.05551 
O.Ob905 
0 . 0 8 1 9 0  
0.09447 
0.10699 
O.tl9bZ 
0.23243 
0.11548 
0.15880 

0.17241 
0.18b32 
0.20054 
0.21508 
0.22993 
0.24509 
0.26058 
O.27b39 
0.29253 
0 .so 898 
0.3257b 
0.34288 
0.3b032 
0.40539 
0.45257 
0.55323 
O.bb229 
0.77961 
1.483b8 
3.02240 

5.39030 
5.96343 
7.77453 
9.98672 

17 .08963  

1.25906 
1.258 95 
1.255 04 
1.25254 
1 - 249 06 
1.24541 
1.24157 
1.23751 
1.23322 

1.2 20 b6 
1.22177 
1.21852 
1.21283 
1.20663 
1.19977 
1.19208 
1.18322 
1.172 bb 
1.15927 

I . lwIZ4 
1.10972 
1 .08041  
1.06611 
1.05797 
l.Obb58 
1 . 0 4 0 1 4  
1.0 35 b8 
1.0 32 35 
1.02972 

1.02757 
1.02576 
1.02421 
1.0 22 87 
1 .02169  
1.02014 
1.0 1970 
1.01884 
1.01807 
l .Olb71 

1.01551 
1.013 70 
1.01225 
1.0  1110 
1.0 10 14 
1.00935 
1.00867 
1.00809 
1.0 07 58 
1.00713 

I-OOb73 
l.OOb38 

1.00577 
1 .00551  
1.00527 
1.00505 
1.00585 
1.0046b 
1.00449 

1.00433 
1.00418 
l.OO404 
1.0 03 74 
1.00347 
1.00305 
I. 0 0270 
1.00243 
1.00163 
1.00122 

1 . 0 0 0 9 8  
1.00081 
1.00070 
1.000 6 1  
1.00018 

i . o o 6 a b  

2.1658 
2.1515 
1.8064 
1.6001 
1. 4619 
1.3722 
1.3038 
1.2430 
1.2032 

1.1787 
1.1692 
1.1712 
1.1ObC 
1.2186 
1.2634 
1.3406 
1.4606 
1.6600 
1.9640 

2 .5951  
3.4313 
2.b476 
1.9177 
1.5452 
1.148b 
0.9943 
0.9107 
0.8586 
0.8231 

0.7971 
0.7704 
0.1623 
0.7496 
0.7404 
0.7341 
0.7302 
0.7322 
0.7316 
a .  mi 
0.7211 
0.7089 
0.7064 
0.7057 
0.7051 
0.7044 
0.7033 
0 - 7 0 2 I  
0.700b 
6.b992 

0.6977 
0.69b3 
0.b949 
0.6937 
0.b92b 
0.b916 
0.b907 
0. be99 
0.6892 
0.b086 

0.b881 
O.bO76 
0.6872 
0.6864 
0.6858 
0. b85O 
0.6845 
0.6842 
0.b836 
0.5360 

0.5332 
0.5315 
0.5274 
0.5139 
0.5425 

’ TWO-PHASE BOUNJARI 
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THERHODYNAMXC PROPEUTIES OF PARAHYMlOGEH 

200 PSIA ISOBAR 

DEG. R 

TEHPERATURE VOLUME ISOTHEYH I j O 2 H O R E  INTERNIL ENTHALPl 
DERIVATIVE DEt IWATIVE ENERGV 

cu FTILB cu FT-PSIAILB ~ S I A ~ R  B T u i L e  

+ 25.902 
26 
20 
30  
32 
34 
36 
38 
50 

42 
44 
46 
48 
50 
52 
54 
56 
58 
60 

62 
64 
66 
b6 
70 
75 
80 
85 
90 
95 

1 0 0  
105 
1 1 0  
1 1s 
120 
125 
130 
135 
140 
1 so 

160 
180 
z o o  
220 
2 40 
260 
280 
3 0 0  
320 
340 

360 
180 
4 0 0  
420 
k 4 0  
460 
480 
500 
520 
540 

560 
5 8 0  
600 
650 
700 
800 
900 

1 0 0 0  
1500 
2 0 0 0  

2500 
3000 
3500 
4000 
5000 

0.20515 
0.20518 
0.20742 
0.20 986 
0.21249 
0.21 534 . .__.. 
0 21 84 2 
0.22179 
0.22547 

0 .22954 
0.23QOl 
0.2 391 6 
0.2449 4 
0.25160 
0.25940 
0.26817 
0.20044 
0.2 957 0 
0.31711 

0.35276 
0.42523 
0.56213 
0.6919b 
0.79593 
0.99924 
1.16329 
1.31056 
1.45674 
1.57547 

1.69810 
1.81790 
1.93396 
2.04750 
2.15098 
2.26076 
2.37711 
2.48423 
2.59030 
2.19902 

3.0 0 65 1 
3.41536 
3.81543 
4.21224 
4.60598 
4.09741 
5.3 070 5 
5.77525 
6.16231 
6.54643 

6.93377 
7-31 847 
1.70263 
8.08633 
8.46964 
8.05262 
9.23532 
9.61776 
9.99999 

10.38203 

10.1639 0 
11.15563 
11.52721 
12.48075 
13.43313 

17.2C226 
39.14532 
28.65581 
38.16330 

4 7.6698 6 
57.17667 
66.69013 
76.21345 
96.02441 

15.33852 

3008.66 
3000.45 
2814.51 
2616.92 
2448.75 
22 79 -81  
2114.90 
1954.09 
1192.01 

1629.35 
1463.00 
1300.34 
1137.96 

901.10 
825.48 
673.72 
526.51 
380.03 
259.12 

145.01 
68.50 
61.52 
69.39 

120.53 
109.68 
247.01 
298.3i 
355.99 
388.37 

429.19 
5b8. li 
505.52 
541.10 
576.86 
611.18 
644.77 
677.14 
710.17 
713.60 

835.74 
956.06 

1073.99 
1189.50 

1416.09 
1527.72 
1638 -55 
1748.15 
1058.43 

1967.68 
2076.59 
2185.19 
2293.5C 
2401.68 
2509.6‘4 
2bl7 .44  
2725.11 
2832.66 
2940.10 

3047.46 
315S.73 
1261 -94 
3529.69 
3197.14 
4331.43 
4865.14 
5398.49 
8062 -65 

10125.20 

13381.24 
16049.08 
18710.82 
21372.50 
26695.70 

i303.48 

77.250 
77.251 
75.522 
75.425 
lk.095 
72.191 
71.401 
63.852 
68.140 

66.191 
63. 993 
61.479 
58.659 
55.538 
52.090 
h3.284 
4C.087 
33.404 
34. 064 

21.712 
20.259 
11.949 
~ 0 . 7 a 8  
3.052 
6 . 8 0 6  
5.649 
4. 695 
C.352 
3.936 

3.601 
3.329 
3.101 
2.906 
2.737 
Z.589 
2.458 
2.141 
2.235 
2.053 

1.900 
1.656 
1.471 
1.325 
1.206 
1.107 
1.024 

0.3521 
0.8901 
0.8358 

0.1079 
0.7452 
0.7070 
0.b726 
0.6414 
0.6130 
0.5876 
0.5632 
8.5412 
0.5209 

0.5021 
0.4846 
0.4683 
0.4320 
0.4009 
0.3506 
0.3115 
G.2802 
0.1067 
0.1400 

0.1128 
C.0933 
0.0800 
0.07OG 
0.05bU 

-132.587 
-112.555 
-129.458 
-126.155 - 122.653 
-118.911 - 114.962 
-110 . I 72  - 106.432 
-101.624 
-96. 623 
-91.306 
-85.630 
-79.548 
-72.983 
-65.831 
-57.902 
-48.899 
-38.248 

-24.608 
-5.127 
18.7h8 
35.153 
46.285 
65.261 
79.223 

BTUILB 

-121.351 
-121.917 
-118.7 03 
-115.274 
-111.625 
-101.752 
-103.637 
-99.213 
-94.641 

-89.723 
-84.487 
-78.906 
-72.930 
-66.503 
-59.534 
-51.896 
-43.361 
-31.567 
-21.796 

-6.318 
16.920 
47.893 
71.029 
87.553 

117.050 
139.538 

91.255 159.205 
102.199 177.210 
112.479 194.165 

122.373 
131.928 
l I i . 3 6 1  
150.575 
159.011 
169.066 
110.381 
181.803 
197.358 
216.985 

237.447 
281.628 
329.594 
381.303 
436.108 
493.112 
551.501 
610.433 
669.377 
727.909 

785.765 
852.000 
1198.958 
954.251 

10 08. I36 
IO 62. 475 
1115.552 
1168.053 
1220.059 
1271.635 

1322 -782 
1373.706 
1524.427 
1 5 5 0  -334 
1675.547 
1924.?51 
2 i 73.708 
2422.456 
3676.364 
4969.631 

6 3 26.998 
7755 -936 
3263- 571 

1 0  8 73.993 
14870.589 

210.448 
226.103 
241+574 
256.734 
211.751 
206.697 
301.632 
11 6.6 06 
331.661 
362.151 

393.330 
558.658 
527. 4 18 
599.10 1 
614.321 
752.2 2 0 
830.810 
90 9.870 

1067.434 

1145.Z70 
1222.251 
1298.321 
1373.515 
1447.814 
1521.567 
1594.309 
1666.119 
1?36.542 
1809.921 

1880.873 
1951.589 
Z022.0  96 
2191.441 
2312.064 
2120.026 
3067.691 
3k15.110 
5162.123 
6948.150 

988.103 

8798.504 
10720.555 
12121.359 
14827.095 
138C9.303 

ENTROPY 

81 UILB-R 

1.19634 
1.19763 
1.31668 
1.43494 
1.55266 
1.67006 
1.70163 
1.90559 
2.02436 

2.14433 
2.26611 
2.39013 
2.51728 
2.64843 
2.78508 
2.92917 
3.00432 
3.25609 
3,45551 

3.70906 
4.07751 
4.55435 
4.9000b 
5.13971 
5.54760 
5.81015 
6.07675 
b.28264 
6.46601 

6.63110 
6.70666 
6.92986 
7.06464 
7.19247 
7.31450 
7.431 65 
7.54467 
7.65417 
7.06451 

8.06570 
0.44809 
8.81092 
9.15528 
9.48225 
9.79177 

10.082 86 
10.35572 
10.61072 
10.84054 

11.07107 
11.27919 
11.41439 
11.65773 
11.83080 
11.99438 
12.14934 
12.29715 
12.43812 
12.57283 

12.70135 
12.82528 
12.94486 
13.22584 
13.48491 
13.94907 
15.35905 
14~72488 
16.14Ol2 
17.16625 

17.99139 
10.68221 
19.30165 
20.05647 
22.00539 

CY CP 

e i u  I LB - R  

1.154 
1.155 
1.197 
1.238 
1.279 
1.310 
1.353 
1.303 
1.411 

1.433 
1.453 
1.469 
1.413 
1.496 
1.500 
1.519 
1.532 
1.549 
1.573 

1.617 
1.731 
1.779 
1.135 
1.662 
1.605 
1.577 

1.566 
1.570 

1.577 
1.587 
1.603 
1.623 
1.649 
1.680 
1.715 
1.754 
1.798 
1.894 

2.001 
2.233 
2.544 
2.628 
2.760 
2.863 
2.914 
2.931 
2.922 
2.897 

2.860 
2.020 
2.776 
2.735 
2.697 
2.663 
2.632 
2.606 
2.584 
2.565 

2.550 
2.537 
2.526 
2.507 
2.496 
2.408 
2 . 4 8 1  

2.536 
2 0 b44 

2.186 
2.926 
3.004 
3.350 
4.849 

1.568 

2.489 

1.556 
1.557 
1.661 
1.770 
1.079 
1.996 
2.119 
2.248 
2.386 

2.535 
2.702 
2.885 
3.095 
3.338 
3.637 
4.019 
4.543 
5.307 
6.578 

9.180 
14.571 
13.993 

9.586 
7.264 
4.992 
4.167 
3.?40 
3.481 
3.311 

3.191 
3.100 
3.052 
3.015 
2.994 
2.986 
2.909 
3.001 
3.021 
3.080 

3.150 
3.357 
3.529 
3.694 
3.820 
3.904 
3.946 
3.956 
3.942 
3.911 

3.871 
3.026 
3.781 
3 . 7 3 8  
3.698 
3.662 
3.630 
3.603 
3.580 
3.560 

3.554 
3.530 
3.519 
3.499 
3.487 
3.477 
3.475 
3.476 
3.523 
3.630 

3.771 
3.912 
4. 074 
4.353 
6.015 

VELOCITY 
OF SOUND 

F T I S E C  

4335 
4335 
4254 
4163 
6082 
4000 
3918 
3035 
3748 

3654 
3551 
3450 
1317 
1185 
3037 
2073 
2689 
2482 
2242 

1953 
1634 
1497 
1513 
1553 
1653 
1739 
1815 
1885 
1948 

2006 
2061 
2112 
2159 
2203 
2244 
2282 
2318 
2351 
2414 

2472 
2577 
2681 
2783 
2107 
2991 
3096 
3201 
3306 
3410 

3513 
3614 
3713 
3811 
3906 
3999 
4089 
4178 
4264 
4348 

4530 
4510 
4 5 8 1  
4177 
4957 
5295 
5612 
5910 
7203 
8259 

9164 
9971 

1 0 1 0 0  
11344 
12581 

THO-PHbSE BOUNOARl 
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THERHODYNlMIC PROPERTIES OF 'ARAHYOROGEN 

280 P S I A  I S O I P R  

IEMPERATURE DENSITY 

DEG. R LB/CU F T  

2 8  
30 
32 
34 
36 
38 
40 

42 
44 
46 
48 
50 
52 
54 
56 
58 
60 

62 
64 
66 
68 
70 
75 
8 0  
85 
90 
95 

1 0 0  
105 
1 1 0  
115 
1 2 0  
125 
1 3 0  
135 
140 
150 

160 
I80  
2 0 0  
220 
2 4 0  
260 
200 
3 0 0  
320 
340 

360 
3 8 0  
400 
420 
440 
460 
480 
500 
520 
540 

560 
580 
600 
650 
700 
800 
900 

1000 
1500 
2 0 0 0  

2 5 0 0  
3 0 0 0  
3 5 0 0  
4 0 0 0  
5000 

' 25.982 4.81453 
26 4. 87373 

4.82103 
4.76512 
4.70603 
4. 64391 
4. 57825 
4. so 884 
4.43511 

4.35654 
4.27217 
4.18132 
4.08251 
3.97460 
3. 85505 
3.72064 
3.56584 
3.31186 
3.1515J 

2.83482 
2.35160 
1.778% 
1.44521 
1.2 5639 
1. 00 0 76 
0.85963 
0.76303 
0 -69121 
0.63473 

0.58869 
0.55009 
0.51707 
0. 48840 
0.46318 
0.44077 
0.42068 
0.40254 
0.38606 
0.35717 

0.33261 
0.29288 
0.26209 
0.23740 
0.21711 
0.20010 
0.18 563 
0.11315 
0.16228 
0.15271 

0.14422 
0.13664 
0.12983 
0.12367 
0.11807 
0.112% 
0 . l o828  
0.10397 
O . l O O O 0  
0.09632 

0.09290 
O.OC972 
0.08675 
0.08012 
0.07444 
O.Ob520 
0.05800 
0.05213 
0.03490 
0.02620 

0.02098 
0.01749 
0.0 1499 
0.01312 
0.01041 

295.36 
295.46 
294 .4? 
292 -69 
292 -29 
290.38 
217.41 
283.50 
278.32 

271.85 
263.93 
255.16 
245.16 
234.40 
222.22 
208.63 
193.47 
176.73 
157.82 

136.22 
115.85 
109.79 
114.76 
121.53 
139.22 
156.61 
173.09 
190 076 
207.38 

223.90 
240.43 
257.25 
274.43 
292.23 
310.73 
329.89 
349.83 
570.60 
434.66 

462.01 
566+00 
675.52 
701.54 
8%.59 
999.22 
1093.30 
ii7a.98 
1256.76 
1328.11 

1394.42 
1456.93 
1517.37 
1576.39 
1634. 90 
1693.68 
1752.80 
1812.75 
1873.58 
1935.15 

1998.13 
2061 -74 
2126.23 
2290 -41 
2458.08 
2 8 0 1 . 0 J  
3147.56 
3497.62 
5308.03 
7286.16 

9456.12 
1126b.56 
14285.95 
17433 -44 
29659.72 

11.732 
13.728 
13.265 
12.781 
12.306 
11.893 
11.529 
11.199 
10.892 

1 0 . 6 0 2  
io. 311 
lJ.009 
9.689 
9.341 
¶. 962 
11.544 
1.066 
7.522 
6.872 

5.046 
4.977 
4.407 
4.303 
0.282 
4 . 2 3 b  
0 .  168 
4.091 
C. 019 
1.950 

3.079 
1.813 
3.742 
3.665 
3.583 
1.497 
3.407 
3.315 
3.221 
3.034 

2.855 
2.532 
1.296 
2.123 
?.a06 
1.912 
1.892 
1.076 
1.877 
I. 890 

1.910 
1.335 
1.962 
1.988 
2.014 
2.038 
2.059 
2.070 
2.095 
2.109 

2.120 
2.129 
2.137 
2.150 
2.158 
2.161 
2.160 
2.156 
2.110 
2.021 

1.917 
1.824 
1.730 
1.593 
1.109 

14665.83 
14662 -37 
13568 -35 
12469.93 
11523 a 8 9  
10587.25 
9682.57 
8810.68 
7947.75 

7098.33 
6250.54 
5437.15 
4645.82 
3899.48 
3182.23 
2506.66 
1877.45 
1312.25 
817.25 

411.2J 
161.08 
109.44 
129.18 
151.44 
i a q . 8 2  _ .~  .. 
212.34 
227.62 
238.46 
246.51 

252.66 
257.50 
261 -39 
264.57 
267.19 
269.39 
271.24  
272.81 
274.16 
276.33 

277.98 
280.01  
281.49 
282.41 
283.00 
283.37 
283.59 
283.72 
283.70 
283.a~ 

ms.7a 
283.75 
283.69 
283.63 
283.56 
283 .49 
283.42 
283.34 
283.27 
283.19 

283.12 
283 .os 
282.98 
282.81 
282.66 
202.39 
282.16 
281.97 
281 -36 
281.03 

280.83 
280 -69 
280.56 
280.32 
278.01 

( O U I O T l  I V  THERMAL UISCOSIlY THERMAL O I E L E C T R I C  PRlNDTL 
~ O N O U C T I V I T V  O I F F U S I V I T l  CONSTANT 

l/OEZ. R BTUIFT-HR-R L W F T -  EC SP FT /HR 
x 103 

0.0052679 
0.0052686 
0.0056397 
0 - 0  060 486 
0.0064297 
0.0068 753 
0.0873742 
0 . 0 0 7 9 2 8 1  
0 .OO85735 

0.0093248 
0.0102380 
0.01130 71 
0 - 0  126261 
0.0142424 
0.0163689 
0.0 192624 
0.0234824 
0.  OJUO28O 
0.0416813 

0 -0673 877 
0.1257677 
0.1274573 
0.0835090 
0.0597707 
0.0358537 . .....~ 
0.0 266 0 47 
0 .U215 0 52 
0.0182497 
0 - 0  159652 

0 - 0  142 511 
0.0129274 
0.0118623 
0 .OlO9835 
0.0 102137 
0 .0  096105 
0.0090613 
0.0085795 
0 .OO81527 
0.0074283 

0.0 068 346 
0 - 0  059132 
0.0052246 
0 .OO46902 
0.0 042606 
0.0039066 
0.0036093 
0.0031556 
0.0 0313 65 
0.0029450 

0.0027763 
0.0 O2626l 
0.0024921 
0.0023713 
0.0 022618 
0.0021622 
0 .OOZO712 
0.0019876 
0.0019107 
0.0018395 

0 - 0  017735 
0.0017 122 
0.0016549 
0.0015275 
0.0014184 
0.0012414 
0 0 0  011039 
0.0009939 
0.0006636 
0.0004982 

0 - 0  003988 
0.0 003325 
0.0002851 
0.0002497 
0 . O O O Z O l 4  

0.04644 
0.04649 
0.05150 
0.05486 
0.05715 
J.05861 
0.05983 
0.06122 
0.06208 

0.06250 
0.06251 
0.06214 
0.06141 
0.06035 
0.05896 
0.05722 
0.05483 
0.05197 
0.04986 

0.0 4820 
0.04747 
0.040 95 
0.01399 
0.03061 
0.02761 
0.02697 
0.02704 
0.02745 
0.02804 

0.02875 
0.02954 
0.03047 
0.93149 
0.03254 
0.03361 
0.03469 
0.035bl 
0.03674 
0 -03950 

0.04255 
0.05242 
0.06154 
0.06922 
0.07554 
0.08050 
0.08149 
0.08749 
0.08975 
0.09149 

0.09285 
0.09397 
0.09497 
0.0 9591 
0.0%04 
0.09781 
0.09882 
0.09989 
0.10102 
0.10220 

0.103 47 
0.10477 
0.10611 
0.10963 

0.121 00 
0 12876 
0.13656 
0.17595 
0.27727 

0.3 3497 
0.39347 
0.45790 
0. 54959 
1.02989 

0.11532 

1.793 
1.789 
1.559 
1.380 
1.237 
1.120 
1.023 
0.940 
0 e869 

0.806 
0.750 
0.699 
0.651 
0.607 
0.564 
0.523 
0.482 
0.439 
0.395 

0.344 
0.283 
0.231 
0.205 
0.193 
0.183 
0.183 
0.186 
0.190 
0.195 

0.201 
0.207 
0.212 
0.218 
0.224 
0.230 
0.236 
0.242 
0.248 
0.259 

0.270 
0.309 
0.342 
0.368 
0 . 3 8 8  
0.404 
0.419 
0.431 
0.443 
0. 456 

0.465 
0.475 
0.485 
0.4% 
0.504 
0.513 
0.522 
0.531 
0.540 
0.549 

0.558 
0.567 
0.576 
0. 598 
0.619 
0.662 
0.705 
0.747 
0.948 
1.138 

1.316 
1.485 
1.647 
1.804 
2.110 

0.00612 
O.uO613 
0.50643 0.00650 

0.00646 0.00632 

0.00617 
0.00604 
0.00587 

0.00566 
0.00541 
0.00515 
0.00486 
0.00455 
0.00420 
0 . 0 0 3 0 3  
0.00338 
o.ooz9o 
0.00241 

0.00185 
0.00139 
0.00164 
0.00245 
0.00535 
0.00553 
0.00753 
0.00918 
0.01141 
0.01334 

0.01531 
0.01727 
0.01931 
0.02139 
0.02346 
0.02553 
0.02759 
0.02967 
0 . 0 3  150 
0.03590 

0.04052 
0.05348 
0.06653 
0.07894 
0.09108 
0.10316 
0.11535 
0.12712 
0.14031 
0.15317 

0.16630 
0.17973 
0.19345 
0.20748 
0.22181 
0.23644 
0.25 138 
0.26664 
0.28221 
0.29808 

0.31428 
0.33079 
0.34762 
0.391 IO 
0.43662 
0.53373 
0.63694 
0.75212 
1.43134 
2.91991 

4.23394 
5.75086 
7.49642 
9.62520 
16.44219 

1.25920 
1.25915 
1.25605 
1.25276 
1.24930 
1.24567 
1.24184 
1.23711 
1.233 54 

1 .22901 
1.22416 
1.21896 
1.213 34 
1.20721 
1.20047 
1.19293 
1.16430 
1. i 7412 
1.16149 

1.14632 
1.11858 
1.088 70 
1.07161 
1.06203 
1.04918 
1.04213 
1.03733 
1.03377 1.03098 

1.02871 
1.02681 
1.02518 
1.023 70 
1.022 54 
1.021 44 
1.02045 
1.0 1957 
1.01876 
1.01735 

1.01615 
1.01421 
1.OlZ71 
1.01151 
1.01052 
1.00969 
1.00899 
1.0 0138 
1.007 8s 
1.007 39 

1.0 0698 
1.00661 
1.0 0628 
1.00598 
1.0 05 71 
1.0 0546 
1.0 0524 
1.00503 
1.00*83 
1.00466 

l.Om49 
1.0 0434 
1.00419 
1.00387 
1.0 OS60 
1.00280 1.00315 

1.0 0252 
1.00169 
1.001 27 

1.00101 
1.000 84 
1.00072 
1.00063 
1.00050 

NUMBER 

2.1621 
2.1568 
1.8098 
1.6030 
1.4639 
1.3734 
1.3044 
1.2430 
1.2025 

1.1113 
1.1671 
1.1679 
1.11119 
1.2085 
1.2533 
1.3222 
1.4367 
1.6154 
1.8738 

2.3553 
3.1306 
2.8358 
2.0818 
1.6475 
1.1889 
1.0152 
0.9239 
0.8677 
0.8298 

0.8022 
0.7824 
0.7657 
0.7523 
0.7427 
0.7360 
0.7319 
0.7337 
0.7330 
0.7272 

0.7219 
0.7099 
0.7071 
0.7062 
0.7056 

0.7037 
0.7024 
0.7009 
0-6994 

0.6979 
0.6964 
0.6951 
0.6938 
0.6927 
0.6917 
0.6908 
0.6900 
0.6893 
0.6886 

0.6881 
0.6877 
0.6873 
0.6864 
0.6859 
0.6851 
0.6845 
0.6042 
0.6036 
0.5362 

0.5334 
0.5316 
0.5276 
0.5144 
0.4435 

0.704a 

' THO-PHASE BOUNDARV 
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1HERHOOYNAHXC PROPERTIES OF PARAHYOROGEN 

290 PSIA XS00AR 

TEHPERPTURE 

OEG. R 

26.021 
28 
so 
32 
34 
36 
38 
40 

4 2  
4C 
46 
40 
50 
52 
54 
56 
5 0  
60 

62 
64 
66 
68  
70 
75 
8 0  
65 
90 
95 

1 0 0  
1 0 5  
1 1 0  
115 
1 2 0  
125 
130 
135 
140 
150 

160 
1 8 0  
2 0 0  
1 2 0  
2 4 0  
2 6 0  
2 8 0  
3 0 0  
320 
3 4 0  

3 60 
380 
coo 
C2O 
440 
460 
480 
5 0 0  
5 2 0  
540 

560 
5 8 0  
5 0 0  
650 
7 0 0  
8 0 0  
9 0 0  

1 0 0 0  
1 5 0 0  
2 0 0 0  

2500 
3 0 0 0  
3500 
4 0 0 0  
5000 

V0LU)IE 

CU F T I L 0  

0.2050 5 
0.20727 
0.20%9 
0.21231 
0.2 1513 
0 .?I82 0 
0.22154 
0.22519 

0.22Q.22 
i . I 3 3 7 0  
0 a 23872 
0.24442 
0.25096 
0.258bO 
0.26772 
0.27899 
0.29351 
0.31363 

0.34496 
0.40297 
0.51510 
0.64087 
0 .74540 
0.94846 
1.110*2 
1.255OG 
1.30820 
1.51379 

1.b3302 
I. 7 497 7 
1.86255 
1.9728 0 
2.08099 
2.18747 
2.29252 
2.39634 
2.4991 0 
2 . 7 0 2 0 1  

2.9021G 
3.29664 
3.68457 
4.06824 
4.44884 
4.82714 
5.20364 
5.5 787 2 
5.95265 
6.32565 

6.69787 
1.06945 
1.4404 8 
7.81107 
8.18126 
8.55112 
8.92070 
9.29003 
9.65914 

10.0200b 

10.39682 
1 0 ~ 7 6 5 4 4  
11.13332 
12.05&56 
12.97405 
14.81408 
16.65221 
18.48975 
27.67247 
36 .85217 

46.03094 
55.20 994 
64.39542 
73 * b1834 
92.70431 

ISOTHERM ISDCHORE INTERNAL ENlHhLPY ENTROPY CV CP VELOCITY 
DERIVATIVE D E Z I V A I I V E  ENERGY OF SOUND 

CU F T - P S I A I L 0  a S I A l R  BTUILO 0TUfL0 BTUILB-R 0TU I L 0  -R FTISEC 

3018.91 
2830 -24 
2631.39 
2463.33 
2296.39 
2129.62 
1469.10 
1807-  68 

1645.69 
1482.42 
1317.71 
1158.72 
1000.24 
845.27 
694.27 
547.16 
412.09 
283.15 

169.75 
86 .97 
63 e 4 3  
84.24 
114.32 
183.47 
241.70 
293.83 
341. 17 
385.09 

426.36 
465.67 
503.41 
539.89 
57.5.32 
609.86 
643.67 
676.b3 
709.44 
773.27 

835.59 
956.23 

1074.55 
1190.44 
1304.58 
1417.40 
1529.19 
1640.lb 
1750.4d 
1860.27 

1969.61 
2076.59 
2187.27 
2295.68 
2403.86 
2511.88 
2619.73 
2721.43 
2635.01 
2942.49 

3049.87 
3157.17 
3214.15 
3532.21 
3799.70 
4334.05 
4867.81 
5401.13 
8015.42 

10728.00 

13390.J7 
1 60 51.91 
18713.66 
21375.34 
21698.62 

77.274 
75.584 
75.534 
74.213 
72. 915 
71. 555 
69.996 
68.293 

66.362 
6b. 189 
61.699 
58.912 
55.834 
52.135 
40.697 
4C. 591  
40.043 
34. 908 

2B.931 
22.068 
15.610 
l l . 8bU 

9.813 
7. 249 
5.969 
5.151 
4.565 
k.120 

3.763 
3 . 4 7 5  
3. 2 3 4  
3 . 0 2 8  
?. 850 
2.695 
2.557 
2.434 
2.324 
2.133 

1.973 
1.719 
1.526 
1.374 
1.250 
1.148 
1.061 

0.9867 
0 . 9 2 2 4  
0.8661 

0.0164 
0 .7721 
0.7325 
O.LPb8 
0.6645 
0.6350 
0.6081 
0.5834 
i . 5 6 0 6  
0 0 5 3 9 b  

0.5201 
0 .5020 
0 .C851 
0.4475 
0.4153 
0.3631 
0.3226 
0.2903 
0.1934 
0.1450 

0.1166 
0.0967 
G.0829 
0.0725 
0.0580 

- 132.572 
-129.510 
-126.216 
-122.714 - 118.999 
-115.057 
-110.882 
- 1 0 6 .  459 

-121.561 1.19672 1 .155 
-118.380 1.31451 1.197 
-115.956 1.43260 1.238 
-111.312 1.55015 1.279 
-107.446 1.66733 1.318 
-103.340 1.78466 1.352 

-98.986 1.90235 1.303 
-94.367 2.02079 1 . C l O  

1.556 C340 
1.658 4263 
1.768 L172 
1.076 4091 
1.993 4009 
2.115 3928 
2.242 3046 
2.379 3759 

-101.713 -89.462 2.14039 1a.33 2.526 3666 
-96.799 -84.249 2.26166 1.453 2.689 3566 
-91.511 -?8.b92 2.38516 l a b 6 9  2.871 3654 
-05.015 -72.750 2.51159 1.483 3.073 3336 
-79.843 -66.367 2.64185 1.496 3.313 3 2 0 4  
-73.345 -59.C58 2.77730 1.508 3.602 3059 
-66.205 -51.909 2.91973 1.519 3.967 2098 
-58 .492 -43.511 3 . 0 7 2 4 0  1.532 4.464 2718 
-49.711 -33.955 3.24000 1.547 5.147 2520 
-39.461 -22.519 3 . 4 3 2 0 7  1.568 6.272 2290 

-26.731 -8.207 3.66818 1.606 8.542 2021  
-9.527 12.113 3.99043 1.690 12.466 1724 
12.753 40.413 4.C2593 1.765 14.223 1539 
30.575 64.990 4.79313 1.743 10.378 1524 
42.780 82.008 5.05155 1.693 7.759 1558 
62.968 l l J ~ 9 0 1  5.48158 1.612 5.191 1654 
77.465 157.095 5.78131 1.579 4.271 1740 
89.796 157.189 6 .02510 1.570 5.809 1017 

100.940 175.481 6.23433 1.569 3.531 1886 
111.365 192.65b 6.42003 1.572 3.349 1950 

121.374 209.110 6.58888 1.579 3.221 2 0 0 7  
131.018 224.981 6 . 7 4 3 7 6  1.509 3.133 2062 
140.464 240.483 6.88800 1.604 3.072 2113 
149.797 255.737 7.02362 1.625 3.032 2161 
159.086 270.835 1.15214 1.650 3.009 2205 
16B.3B5 215.153 7.27414 1.681 3 . 0 0 0  2246 - . . - -. -. . . 
177.742 300.050 1.39230 1.716 3.001 2284 
187.1% 315.879 7.50582 1.755 3.012 2320 
196.781 3 3 0 . 3 8 4  7.61568 1.798 3.031 2353 
216.4b2 361.580 7.02661 1.095 3 . 0 8 8  2416 

236.967 392.810 0.02827 2.002 3.164 2474 
281.221 450.251 8.41212 2.233 3.352 2579 
329.239 527.101 8.17462 2.C44 3.533 2683 
300.988 599.453 9.11931 2.620 3.697 2785 
435.826 674.729 9-44652 2.769 3.023 2889 
492.857 752.075 9.75623 2.063 3.901 2993 
551.269 830.705 10.04747 2.914 3.940 3098 
610.221 909.799 10.32045 2.931 3.950 3203 
669.183 988.842 10.57555 2.923 3.943 3308 
727.730 1067.419 10.81354 2.897 3.913 3412 

705. 601 
842.648 
898.817 
954.  120 

1008.614 
1 062. 359 
1115.446 
1 167. 954 
1219.965 
1271.547 

1145.277 
1222.278 
1298.372 
137 3.5 76 
1447.949 
1521.555 
1591.489 
1666.829 
1738.662 
1810.355 

11.03603 2.860 
11.24421 2.819 
11.43346 2.776 
11.62289 2.735 
11.79594 2.697 
11.95954 2.663 
12.11453 2.632 
12.26236 2.bOb 
12.40335 2.584 
12.53808 2.565 

3.872 
3.827 
3.782 
3.739 
3.699 
3.663 
3.631 
3.604 
3.500 
3.560 

3515 
3616 
3715 
3813 
3900 
4 0 0 1  
4091  
4180 
4266 
4350 

1322.699 1881.009 12.66661 
1 3  73.627 195 1.7 3 3 12.79056 
1424.353 2022.2Z6 12.91015 
1550.269 2197.601 13.19115 
1675.489 2372.241 13.45024 
1924.705 2720.223 13.91522 
2173.670 3067.899 1C.32442 
2422.425 3415.328 14.69026 
3676.350 5162.365 16.10612 
49b9.625 6948.592 17.13166 

2.550 3.544 4432 
2.537 3.530 4512 
2.521 3.519 4590 
2.507 3.499 4779 
2.496 3.487 4959 
2.408 3.477 5297 
2.487 3.475 5614 
2.409 3.476 5912 
2.536 3.523 7204 
2.644 3.63tI 0260 

6326.991 8790.859 17.95600 2.786 3.771 9164 
7755.912 10720.694 18.6*762 2.926 3.912 9972 
9263.3bb 12721.407 19.26699 3.083 4.073 1 0 7 0 1  

10872.808 14826.123 20.02154 3.346 4.350 11346 
14856.5% 19834.834 21.96755 4.823 5.985 12381  

TWO-PHASE BOUNDARY 
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1RERMODYNANIC PROPERTIES OF PARAlYOROGEN 

290 PSIA ISOdAR 

1ENPERITURE DENSITY 

DEG. R L W C U  fl 

21.021 4.8768J 
28 
30 
32 
34 
36 
3 8  

. 40 

42 
44 
46 
48 
50 
52 
54 
56 
50 
60 

62 
64 
6 6  
68 
70 
75 
80 
85 
90 
95  

1 0 0  
1 0 5  
1 1 0  
115 
1 2 0  
1 2 5  
130 
135 
140 
150 

160 
180 
2 0 0  
220 
240 
2 60 
280 
3 0 0  
320 
340 

360 
360 
400 
420 
440 
4 bo 
480 
500 
520 
540 

5 60 
580 
600 
650 
700 
8 0 0  
900 

1 0 0 0  
1 5 0 0  
2000 

2 5 0 0  
3 0 0 0  
3 5 0 0  
4000 
5 0 0 0  

4.b2459 
4.76891 
4.71009 
4.64827 
4.58297 
4.51394 
4.44067 

4.36265 
4.27902 
4.18895 
4.09131 
3.98470 
3.86698 
3.73525 
3.58440 
3.40 707 
3.188lr2 

2.89891 
2.48155 
1.94138 
1.56038 
1.34156 
1.05434 
0.90056 
0.79581 
0.72036 
0.66059 

0.61206 
0 57150 
0.53690 
0.50189 
0.48054 
0.45715 
0.43620 
0.41730 
0.40014 
0.37009 

0.34458 
0 . 3 0  334 
0.27120 
0.245bl 
0.22478 
0.20716 
0.19217 
0.17925 
0 -16799 
0.15809 

0.14930 
0.14125 
0.13440 
0.12802 
0.12223 
0.116% 
0.11210 
0.107bb 
0.10353 
0.09972 

0.09618 
0.09289 
0.08982 
0.082% 
0.07707 
0.06750 
0.06005 
0.05408 
0.03614 
0.02714 

0.02172 
0.01811 
0.01553 
0.01358 
0.01079 

296.43 
295.65 
293.73 
293.36 
291.50 
288.57 
284.74 
279.67 

273.32 
265.76 
256.87 
247.31 
236.51 
224:SC 
211-23 
196.36 
lb0.47 
162.20 

141.89 
121.92 
112.19 
115.02 
121.27 
138.51 
155.78 
173.13 
190.06 
206.75 

223.33 
239.93 
256.76 
274.04 
291.86 
310 -32 
329.90 
349.47 
370.26 
414.35 

461.72 
565.75 
675.32 
787.43 
896.59 
999.31 

1093.49 
I 1  79-86  
1257.11 
1328.53 

13oS.89 
1457.45 
1517.92 
1576.96 
1635 -52 
1694.33 
1753.4b 
1813.43 
18 7 h 2 7  
1935.86 

vion/ov$ v l0PIOU)v - V t O P / O V ~  

0 1 ~ ~ 0  PSIA-:J c i m u  PSIA 

1998.85 
2012.47 
212 6. 98 
2291-18 

2801.82 
3148.4J 
3498.48 
5308.94 
7287.11 

zcs0 .a5 

9457.1J 
11765.26 
142 ab. 08 
17419.56 
29720.05 

13.717 
13.266 
I?. 790 
12.317 
11.904 
11.542 
11.212 
10.905 

14722.71 
13654.73 

11602.52 
1 0  664 -98 

9759.97 
6880.39 
8027.29 

1 2 5 ~ 1 . 8 5  

1 0 .  b l b  
13.328 
10.028 

3.711 
9.368 
8.995 
8.585 
8.123 
7.597 
6.981 

5.216 
5.261 
C.556 
b.361 
C.321 
4.264 
4. 196 
‘ r e 1 1 6  
P. 040 
3.969 

3. 895 
3.827 
3.755 
1.677 
3.595 
3.507 
3.417 
3.324 
3.229 
3.041 

2.861 
2.537 
2 .300 
1.127 
2 .009  
1.935 
1.894 
1.878 
1.179 
L.891 

1.912 
1.937 
1.963 
1.990 
2.016 
2.039 
2 . 0 6 1  
2.079 
2.096 
2. 1 1 0  

7179.50 
6303.32 
5519.83 
4740 -67 
3985.64 
3268.63 
2593.28 
1961.24 
1404.01 

902.80 

492.09 
215.82 
123.11 
131.44 
153.37 
193.44 
217.67 
234.13 
245.76 
254.39 

260.96 
266.13 
270.28 
273.67 
276.46 
278.80 
280.77 
2 8 2 . U  
283.88 
286.18 

287.93 
290.06 
291. 63 
292.62 
293 -24 
293.63 
293.87 
294.00 
294.01 
294.08 

294.07 
294.03 
293.97 
293.99 
293.83 
293.75 
2P3 -67 
293.59 
293 -51  
293.23 

2.121 
2.130 
2.138 
2.151 

2.162 
2.161 
2.,156 
2 . 1 1 0  
2.021 

1.917 
1.824 
1.73G 
1.595 
1.115 

2.150 

293.35 
293.27 
293.19 
293.02 
292 -85 
292.56 
292 -32 
292 -12 
291  -46 
291  -11 

290.89 
290.74 
290.61 
290 -35 
288.00 

( O V I O r y V  THERMAL 
CONOUCl IVI lY  

I I D E G .  R BlUfFT-UP-R 

0.0052486 
0.00560 86 
0.0 060 192 
0.0 0 6 3 9 63 
0.0068369 
0.0 073 2 94 
0.0078749 
0.0 0850 76 

0.0092432 
O.OlU1192 
0.0111777 
0.012b270 
O.Ol40089 
0.0160420 
0 e01877 83 
0.0227360 
0 .5285202 
0.0386658 

0.0587 926 
0.1022507 
0.1267723 
0.09U2297 
0.0639838 
0.037C746 
0,027 4 2  02  
0.0219991 
0.0185 766 
0 S O  161962 

0.0144211 
0.0110576 
0 a0119647 
0 .0110  656 
0.0103105 
0 moo96658 
0.0091075 
0.0086185 
0.0 0818 58 
0 .!IO74527 

0 .OO68531 
0.0059251 
0 .0  052 319 
0.0046947 
0.0 0426 35 
0.0039084 
0.0036103 
0.00335b2 
0 -0031 367 
0.0 02 9 450 

0 .OO27761 
0 .JO2b260 
0 .OO2&918 
0.0 023 709 
0.0022614 
0 .OD21618 
0.0 020 7 07 
0 .OO19872 
0.0013102 
0 .001 83 90 

0.0017731 
0.0917117 
0.0 016565 
0.0015271 
0 .OO1418l 
0.0012411 
0.0011036 
0.0 00 99 37 
O.OOJ6635 
0.0004982 

0.0003988 
0 .OOO3325 
0.0 002891 
0.0002497 
0.0002014 

0.0 4659 
0.05155 
0.05692 
0.05713 
0.05870 
0.05993 
0.01133 
0.06221 

0.06264 
0.062 67 
0.06232 
0.06161 
0.06059 
0.05923 
0.05754 
0.05522 
0.05246 
0 .05020 

0.04839 
O.OC7ll 
0.04293 
0.03586 
0.03186 
0 .02825 
0.02740 
0.02738 
0.02773 
0.02820 

O.OL896 
0.02973 
0.03015 
0.03165 
0.03269 
0.03375 
0.03483 
0.03573 
0.03686 
0.03961 

0. 04266 
0.052k6 
0.06156 
0.06923 
0.07554 
0.080 59  
0.08450 
0.08750 
0.08976 
0.09150 

0.09286 
0.09398 
0.0 3499 
0.09593 
0.09686 
0.09783 
0.09884 
0.04991 
0.10104 
0.10222 

0.10349 
0.10479 
0.10614 
0.10966 
0.11335 
0.12102 
0.12879 
0.13660 
0.17600 
0.27727 

0.33497 
0.39345 
0.45774 
0.5Cb82 
1.02276 

VXSCOSITY 1HERMAL DIELECTRIC 

SP FT/NR 
OIPFUSIVITV CONSlANT 

LWPT-SEC 
x 105 

1.795 
1.566 
1.366 
1.242 
1.125 
1.027 
0.944 
o . a n  

0.810 
0.754 
0.702 
0.655 
0.611 
0.568 
0.527 
0.486 
0.445 
0.401 

0.353 
0.298 
0.245 
0.215 
0.200 
0.186 
0.185 
0.187 
0.191 
0.196 

0.202 
0.207 
0.213 
0.219 
0 -225 
0.231 
0.236 
0.242 
0.248 
0 a259 

0.271 
0.309 
0.343 
0.3b8 
0 . 3 8 8  
0.404 
0.419 
0.432 
0.4b.3 
0.454 

8.465 
0.475 
0.485 
0.495 
0.504 
0.513 
0.522 
0.531 
0.540 
0.549 

0.558 
0.567 
0.576 
0.598 
0.619 
0.662 
0.705 
0.747 
0.949 
1.118 

1.316 
1.486 
1.648 
1.804 
2.110 

0.00614 
0.00651 0.00 644 

0.00648 
0.00 634 
0.00618 
0.00606 
0.00589 

0.00568 
0. 0 0  545 
0.00518 
0.00490 
0.00459 
0.00425 
0.00388 
O.OO3C5 
0.00299 
0.00251 

0.00200 0.00152 

0.00155 
0 .00221 
0 .00306 
0 .00516 
0.00712 
0.00902 

0.01279 

0.01569 
0.01661 
0.01858 
0.02059 
0.02261 
0 . 0 2 4 1 1  
0.02661 
0.02843 
0.03039 
0.03466 

0.03913 
0.05159 
0.06420 
0.07619 
0.08792 
P.09960 

0. o i  090 

0.11138 
0.12 333 
0.13550 
U.iC793 

0.160 b2 
0.17359 
0.18685 
0.20041 
0.21425 
0.22839 0.24282 

0.25757 
0.27261 
0.21794 

0.30358 
0.31954 
0.33580 
0.37780 
0.42177 
0.51557 
0.61 721 
0.72653 
1.38260 
2.81475 

4.08837 
5.55295 
7.23754 
9.28889 

15.84096 

1.25933 
1.25625 
1.25298 
1.24953 
1.265 92 
1.24212 
1.238 11 
1.23386 

1.22936 1.22456 

1.21940 
1.2 13 83 
1.20779 
1.20114 
1.193 74 
1.18533 
1.17551 
1.16350 

1.1477b 
I. 12545 
1.09711 
1.07728 
1.0 6634 
1.05186 
1.04417 
1.03901 
1.03522 
1.0 3226 

1.02986 
1.02786 
1.02616 
I.02468 
1.02339 
1.02224 
1.02121 
1.02029 
1.01945 
1.01798 

1.01673 
1.01472 
1.01316 
I. 1.01191 010 89  

1.01003 
1.00931 
1.00868 
1.00413 
1.0 0765 

l.OO?ZZ 
1.00684 
I. 0 0650 
1.00619 
1.00591 
1.00566 
1.00542 
1.00520 
1 .00501 
1.00482 

1.00465 
1.0 0249 
1.00434 
1 . 0 0 4 0 1  
1. 003 72  
1.00326 
l.JO290 
1.00261 
I. 00175 
1.0 01 3 1  

1.00105 
1) 000 87 
1.00075 
1.000 66 
1.00052 

PRANOTL ’ 

NUN0Eq 

2.1584 
1.8132 
1.6060 
1.4659 
1.3747 
1.3051 
1.2431 
1.2018 

1.1759 
1.1641 
1.1648 
1.1761 
1 .2020 
1.24co 
1.3084 
1.4157 
1.5717 
1.80’56 

2.1932 
2.8400 
2.9204 
2.2368 
1.7502 
1.2312 
1.0368 
0.9375 
0. b770 
0.8367 

0.8074 
0.7866 
0.7690 
0.75Sl 
0.7450 
0.7380 
0.7336 
0.7353 
0.7344 
0.7282 

0.7223 
8.7108 
0.7077 
0.7068 
0.7061 
0.7052 
0.7041 
0.7027 
0.7012 
0.6996 

0.6981 
0. 6966 
0.8952 
0.6940 
0. 6928 
0. 6918 
0.6908 
0.6900 
0.6893 
0. 6387 

0.6882 
0.6877 
(1.6873 
0.6865 
0. 6859 
0. 6851 
0.6845 
0.6842 
0. 6836 
0.5363 

0.5335 
0.5318 
0.5279 
0.51b8 
0. 4446 

THO-PUASE BOUNOARI 
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THERHODlNAflIC PROPERTIES OF PARAHlOROGEN 

300 P S I A  ISOBAR 

TEflPERATURE V O L U M  

DEG. R CU FT /LB 

ISOT HEHM 
D E R I V A T I V E  

CU F T - P S I A I L  

ISDCHORE 
OEZIVATIVE 

.a P S I A l R  

INTERNAL 
: ENERGl 

B T U l L d  

ENTHALPY 

dTU/LB 

-121.171 
-110.056 
-114.637 
-110.999 
-107.140 
-103.042 

-90.698 
-94.091 

-09.203 
-04.008 
-78.215 
-72.565 
-66.225 
-59.375 
-51.909 
- 4 3 . 6 4 3  
-34.2 00 
-23.343 

-9.756 
0.629 

33.872 
50.928 
71.957 

110.695 
134.633 
155.lb2 
173.756 
191.144 

ENTROPl  

ET U/LU-R 

1.19710 
1.31236 
1.43028 
1.54765 
1.66462 
1.78111 
1.09913 
2.01726 

2.13649 
2.25131 
2.38026 
2.506 0 1  
2.63540 
2.76970 
2.91056 
3.06084 
3.22491 
3 . 4 1 0 3 7  

3. 63298 
3.92458 
4.31272 
4.68116 
4.96315 
5.41600 
5.72540 
5.97447 
6.10111 
6.37519 

6.54501 
6.714202 
6.U4731 
6.91377 
1.11290 
7.23617 
7.35*30 
7.46816 
7.51038 
7.76990 

cw 
niu I I 

CP 

.n - R  

1.556 
1.656 
1.766 
1.074 
1.989 
2.111 
2.237 
2.373 

2.518 
2.67 0 
2.058 
3.055 
3.289 
3.569 
3.919 
4.372 
5 . 0 2 1  
6.000 

1.799 
10.937 
13.592 
11.005 

8.203 
5 .401 
4.376 
3.879 
3.581 
3-38? 

3.251 
3.151 
3.093 
3.050 
3.b24 

V E L O C I T l  
OF SOUHD 

F T l S E C  

20.061 0.20495 
2 8  0.20712 
30 0.20953 

3029.13 
2045.99 
2645 . I 7  
2471.83 
2301.88 

77.291 
76.646 
75.641 

-132.551 
-129.562 - 126.271 

1.156 
1.197 
1.230 
1.219 
1.317 
1.352 
1.303 
1.410 

1 a 433 
1.652 
1.469 
1.483 
1.496 
1.501 
1.510 
1.531 
1.545 
1.565 

1.591 
1.661 
1.737 
1.146 
1.701 
1.619 
1.5L);I 
1.573 
1.571 
1.574 

1.581 
1.591 
1.606 
1.626 
1.651 
1.682 
1.117 
1.156 
1 * 799 
1.896 

2.002 
2.234 
2. 444 
2.628 
2.769 
2.064 
2.915 
2.932 
2.923 
2.897 

4326 
4271 
4101 
4101 
4019 
3930 
3856 
3770 

32 
3 1  
36 
38 
4 0  

42 
44 
46  
40 
50 
52 
54 
56 
58  
60 

62 
64 
66 
68 
70  
75 
8 0  
15 
90 
95 

1 0 0  
1 0 5  
1 1 0  
115 
120 
1 2 5  
130 
135 
140 
1 5 0  

160 
180 
2 0 0  
2 2 0  
2 4 0  
260 
200 
3 0 0  
320 
340 

360 
3 8 0  
4 0 0  
4 2 0  
440 
460 
480 
5 0 0  
5 2 0  
540 

5 60 
580 
6 0 0  
650 
7 0 0  
8 0 0  
900 

1 0 0 0  
1 5 0 0  
2 0 0 0  

2500 
3 0 0 0  
3500 
4 0 0 0  
5000 

0.21213 
0.21493 

74.330 
1 3 . 0 3 8  
71.667 
70.130 
68.444 

65.532 
64. 377 

- 122. 104 
-119.080 
-115.151 
-110.991 
-106.506 

-101.919 
-96.970 
-91.713 
-06.115 
-00.132 
-73.690 
-66.725 
-59.064 
-50. 401 
-40.501 

-28.561 
-12 rn 890 

7.334 
25. 006 
39.145 
60. b37 
75.685 
01. S 2 1  
99.610 

110.244 

120.371 
13G.105 
139.624 
149.013 
156.360 
167.704 
177.100 
1bb.589 
196.205 
215.938 

236.487 
2 bb ,014 
328.684 
380 a613 
435.543 
192.602 
551.037 
610.010 
b68.990 
721.553 

7 05.437 

690.677 
953.390 

1008.493 
1062.245 
1115.340 
1167.852 
1219.071 
1271.458 

n42.496 

0.21798 
0.22129 
0.22491 

2144.23 
1983.99 
1823.21 

0.22890 
0.23333 
0 -2383 0 
0.24191 
0.25034 
0.25782 
0.26671 
0.27759 
0.29149 
0.31032 

0.33051 
0.3073 8 
0.41711 
0.59480 
0.69865 
0.90109 
1.06114 
1.ZO 32 2 
1.33363 
1.45631 

1.57333 
1.60621 
1.79597 
1.9031 5 
2.00826 
2.11165 
2.21361 
2.31434 
2.4  1402 
2.61076 

2.80468 
3.10678 
3.56245 
3.93385 

1661 -07 
1499.33 
1334.85 
1176.90 
1019.01 

864.59 
714.21 
571.60 
433.18  
301.41 

191 -3’1 
106.59 

70 -29 
81.51 

108.68 
177.52 
236.58 
219.41 
337.46 
301.91 

423.62 
463.30 
531.37 
538.14 
573.02 
600.60 
642-61 
615.97 
708.75 
772.8Y 

8J5.40 
956.42 

10 75.12 
1191.31 
1305.69 
1418.71 
1530.61 
1641.79 
1152.23 
1062.11 

1971.55 
2080.61  
2189.35 
2297 e 0 3  
2406.07 
2514.13 
2622.01 
2729.76 
2031.37  
29 44.88 

3052.29 
3159.62 
3266. 87 
3534.72 
3002.26 
4336.61 
4870.47 
5403.09 
8060.20 

10730 -81 

13392.89 
16054.74 
16716.49 
21370.16 
26701.46 

3679 
3579 
3469 61.917 

53.162 
5 b . 1 2 5  
52.773 

3352 
3222 
3080 
2922 
2 1 5 0  
2555 
2337 

2 0 1 1  
1 8 0 3  
1596 
1543 
1566 
3.656 
t740 
1819 
1880 
1 9 5 1  

2009 
2066 
2115 
2163 
2207 

49.098 
45.002 
40.649 
35.699 

30.039 
23.580 
17.285 
13.016 
10.632 

7 . 7 1 5  
6.293 
5.413 
C. 784 
4.30 0 

3.929 
3-62.? 
3.369 
3.152 
2.965 
2.002 
2.657 
2.529 
2.413 
2.213 

2.047 
1 .782 
1 .581  
1.423 
1.295 
I. 188 
1.091) 
1.021 

0.9548 
0.0964 

207.172 
223.779 
239.393 
L 5 4 . 7 4 2  
269.922 
285.010 
300.070 
315.155 
330.309 
360.971 

392.292 
457.846 
526.7 05 
599.206 
614.530 
751.331 
0SO.Bli l  
909.129 
980.0 0 1  

10~7.404 

3 .013  
3.J13 
3.P22 
3.040 
3.096 

2247 
22Ob 
2322 
2356 
2410 

Pk76 3.171 
3.357 
3.537 

- .. - 
2 5 8 1  
2605 
2 1 8 1  9.00451 

9.41197 
9.12107 

1 0 . U l J Z S  
10.28635 
IO s 52156 
10.71’352 

1145.205 11.00218 
1222.JJ6 11.21040 
1298.411 11.40570 

11.58917 
11.76226 
11.92509 
12.08090 
12.22075 
12.36176 
12.5d450 

12.63305 
12.75101 
12.87661 
13.15164 
13.41674 
13.68175 
14.29096 
14.65681 
16.07269 
17.09023 

17.92338 
10.61419 
19.23351 
19.90101 
21.93106 

3.700 
3.025 
3.901 
3.950 
3.959 
3.945 
3.914 

3.073 

3.783 
3.?40 
3.699 
3.663 
3.631 
3.604 
3.501 
3.561 

3.544 
3.531 
3.519 
3.499 
3-41)? 
3.478 
3.475 
3.476 
3.523 
3.630 

3.771 
3.912 
4.072 
4.346 
5.958 

3.028 

~ ~ ~ ~ ~ . .  
4.30219 
4.66823 
5.03248 
5.39530 

2891  
2995 
3 1 0 0  
3205 
3310 
3412 

3517 
3618 
SI17 
3815 
3910 
4 0 0 3  
4093 
4102 
4268 
4352 

4 4 3 3  
4514 
4592 
4100 
4960 
5299 
5615 
5913 
7205 
8261 

9165 
9972 

1 0 1 0 2  
11348 
12380 

5.75698 
6.11772 

6.47169 
6.03103 
1.19582 
7.55416 

0.6449 
0.7991 
t .7500 

2.061 
2.819 
2.771 
2.735 
2.697 
2.663 

0 . 7 2 1 0  
0.6076 
0 .0571 
0.62Y2 
0.6036 
G . 5 0 0 1  
0.5583 

0.5301 
0.5194 
0.5019 
0.4629 
0.4296 
0.3757 
0 . 3 3 3 8  
0.3003 
0 . 2 0 0 1  
0.1500 

1371.637 
1448,025 
1521.644 
1594.503 
1666.940 
1738.702 
1010.184 

1601.146 
1951.877 
2022.396 
2197.711 
2372.4 1 7  
2720.410 
30bb.lU6 
3415.545 
51b2.601 
6968.843 

0799.115 
10720.933 
12721.466 
14025.214 
19821.101 

7.91211 
8.26972 
8.6270b 2.633 

2.607 
2.584 
2.565 

2.550 
2.537 
2.526 
2.501 
2.696 
2 . 4 0 8  
2.487 
2.449 
2.536 
2.644 

2.706 
2.926 
3 . 0 0 3  
3 . 3 4 3  
4.190 

0.98414 
9.34102 
9.69770 

10 -05  42 2 
10.41059 
10.76663 
11.65697 
12.54651 
12.3246 0 
16.10159 
17. 07790 
26.75461 
35.62044 

1522.615 
1373.549 
1424.279 
1550.204 
1675 -1.32 
1924.659 
2173.633 
2422.394 
3 676.335 
4969.617 

42.50120 
53.37432 
62.25352 

0.1200 
0 . 1 0 0 0  
0 .0857 

6326.985 
1755.890 
9263.167 

0.0750 
0.06UO 

1 0 8  71.602 
12843.100 

THO-PHASE BOUNOARl 
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I htRMODYNAMIC PKOPERTIES OF PlYAHIDROGEN 

3 0 0  P S I A  l S O o A R  

TEMPERATURE J E N I I T i  

OEG.  R L B l C U  F1 

21) 
30  
32 
34 
36 

40 

42 ** 
46 

50 
52 
54 
56 
58 
60 

62 
04 
66 
68  
70 
75 

85 
90 
95 

1 0 0  
105 
1 1 0  
1 1 5  
1 2 0  
125 
1 3 0  
135 
140 
1 5 0  

160 
180 
2 0 0  
220 
2 40 
2 60 
280 
3 0 0  
3 2 0  
3 40 

360 
3 8 0  
COO 
420 
440 
460 
4bO 
5 0 0  
5 2 0  
540 

560 
580 
600 
650 
700 
800 
900 

1 0 0 0  
1500 
2000 

2500 
3 0 0 0  
3500 
4 0 0 0  
5 0 0 0  

30 

sa 

an  

' 26.061 4.d7912 
4. 02012 
4. 77260 
4.71413 
4.65261 
4. SO765 
4.5i099 
4.44616 

4. 36 bb9 

4.19646 
4.0 9968 
5.99411 
3 .  b7866 
3.74943 
3.6023b 
3.43067 
3.22253 

2.95412 

2.09331 
1.66124 
1.43133 
1.10976 

0.83110 
0.74983 
0.68667 

0.63559 
0.59303 
0.55660 
0.52545 
0.497% 
0.47356 
0. 45175 
0.43209 
0 .41C25 
0.38303 

0.35655 

S.ZOS?J 

2 . 5 0 ~ 4 5  

0.94230 

0.31360 
0.280 71 
0.25420 
0.23244 
0.21421 
0.19871 
o . io555 
9.17370 
0.16346 

0.15436 
0.14626 

0.13238 
0.12639 
0.12092 
0.11591 
0.11131 
0.10 705 
0.10312 

0.09946 
0.09606 

0.08579 
0.07970 
0.069b1 
0.06211 
0.05593 
0.0 3730 

o. 13097 

o.ng288 

o.02007 

0.02247 
0.01874 
0.01606 
0.01205 
0.01116 

297.49 
290.U2 
294.16 
294.43 -. . .. 
ZY2.bD 
209.72 
205.96 
281.01 

27*.71 
267.35 

249.13 
238.56 
(26.80 
213.74 
199.68 

lbb.59 

146.79 
127 a 6 3  
115.70 

121.10 
137.90 
155.01 
172.41 
189.41 
206.16 

222.79 
239.40 
256.29 
273.60 
291 -45 
309.94 
329.14 
349.12 
369.93 
414.05 

461 -45 

25a.55 

1 ~ 3 . 0 3  

115.07 

565.51 
675.14 

896.59 
707.33 

999.41 
1093.69 
1179.54 
1257.47 
1328.96 

1395.36 
1457.97 

1577.57 
1636.14 
1694-  97 
1754.13 
1814.12 

1936.56 

1999.58 
2063.21 
2127.72 
2291.95 
2459.64 
2602.62 
3149.24 
3499.33 
5309.84 

i s i a . 4 0  

i a  74. 9 1  

7 ~ 0 8 . 0 6  

9456.08 
11765.98 
14282 -35 
17406.CJ 
29587.15 

13.704 
13.267 
12.799 
12.328 
11.916 
11.554 
11.225 
10.910 

10.631 
10.343 
1O.OI.b 

9.732 
9.394 
3.026 
8.625 
0.176 
?ab68 
7.080 

6.369 
5.500 
4.755 
4.434 
4.366 
4.293 
b.21b 
4.142 
5.062 
3.987 

3.910 
3.841 
3.768 
3.669 

3.518 
3.426 
3.333 
3.238 
3.04b 

2.868 
2.542 
2.304 
2.130 
2.012 
1.937 
1.897 

1.881 
1. b93 

1.913 
1.938 
1.964 
1.991 
2.017 
2.041 
2.062 
2 . 0 8 1  
2.097 
2.111 

2.122 
2.131 
2.139 
? a 1 5 2  
2.159 
2.162 
2.161 
? . i l l  
2.110 
2.021 

1.917 
1.b24 
1.731 
1.597 
1.121 

3.606 

i . m o  

1 C779.50 
13740 -79 

2627.44 

0742.31 
1600.79 

9036.96 
0 9 6 5 . ~ 6  
8106.31 

7260.21 
b425.70 
5801.67 
4025.13 
4070.55 
1353.17 
2677.89 
2059.13 
1408.15 

990.65 

565.38 
275.17 
147.13 
137.04 
155 -56 
197 .no 
222.95 
240 -59 
253.03 
262.LS 

269.25 
271.75 
i79;17 
282 -76 
285.73 
288.21 
290.30 
292.Ob 
293.60 
29b .Ob 

297.69 
300.12 
301.79 

303.49 
305.91 
304.16 
304.30 
304.37 
304.38 

304.36 
304.31 
304.25 
304.18 
301.10 
301.02 
303.95 
303.bC 
303.75 
303.67 

303.58 
303.50 
303.42 

~ 0 2 . 0 4  

303.23 
303.05 
302.74 
302.46 
302.27 
301.56 
301.19 

300.96 
3oo.uo 
300.65 
300.59 
297.99 

l D I I / U T 1  / Y  TIIERMAL V I S C O S I T Y  IUEUUPL UIELECTRIC 

l/UES. W dTU/FT-HR-R L W F T - S E C  SP i l / H R  
C O N O U C l I W I I V  OIFFUS I W I T  I 6ONSfANT 

X 1 0 5  

0.0 U522 '36 
0 .0055 780 
0 .O US9902 
0. J GbJb35 
G.GOo7991 
0. i 312  855 
0. J07d230 
D .  D 08- 433 

0.00916J9 
0.6IJd 106 
0.0110533 
6 .&122612 

4.0 157 3 69 
0.0183346 
0.0218937 
0.5273152 
9.0360359 

0.0531JO* 
0.0 b56922 
0.117C7 62 
0 -0 949 790 
0.O6U3 492 
0.0 391 636 

0.0225003 
0 - 0  1890 64 
0.0 164283 

0 .U 145914 
0.0131877 
0.0120667 
0.0111472 
0.0 103770 
0.0 0972 06 
0.0 091 533 
0.0006571 
0 .0 062 1 86 

J .  0131001 

o .o 202269 

a. ~ 0 7 ~ 7 7 0  

0.0060 713 
0.005936b 
0.0052391 
0.9026992 
0 - 0  042663 
0.0 039 1 0 2  
0.0036114 
0 . 0 0 3 3  567 
0.0031369 
0.0029450 

0.0027 759 
0.0026257 
0.0 024 9 l r  
0 ~ 0 0 2 3  7 0 4  
0.0022609 
0 . D O 2 1  613 
0.0020 703 
0.0019867 

0.0 Olb386 

0.0017726 
0.0017113 
0.0016541 

0. 0019091 

0 - 0  015267 
0.0014177 

0.0 011 034 
0.0 oi2400 

0. 0 009932 
0.0006634 
0.0004981 

0.0003988 
0.0003325 

0.0002497 
0.0 002014 

0.0002.551 

0.04676 
0.05160 
0.05498 
5.05730 
0.05679 
0.li6093 
0.00145 
0.06234 

o.abz79 
~ 0 6 2 0 3  
0.00250 
0. G61 02 
0.96081 
0.05949 

c.05559 
0.05293 
0.05053 

0.04873 
0.04704 
J . 0 4 4 0 6  

0.03320 
0.O2b93 
0.027b4 
0.02772 
0.02b01 
0.02853 

0.02918 
0.02992 
0.030b3 
0.03182 
0.03284 
0.03390 
0.03497 
0.035b5 
0.03697 

0 . 0 5 r 0 5  

0.53760 

a.03972 

0.04276 
0.05249 
0.06158 
0.06924 
0.07555 
0.08059 
0.08151 
0.01750 
o .oaw7 
0 1 0 9 1 5 1  

0.09207 
0.09399 
0.09500 
0.09594 
0.096b7 
0.097b6 

0.09993 
0.lOlOb 
O . l O Z Z 4  

0.10351 
0 .10481 
0.10616 
0.10968 
0.11337 
0.12105 
O.lZbb2 
0.13663 
0.17605 
0.27727 

0.33497 
0.39343 
0.45760 
0.54bO9 
1.015911 

0 . 0 9 1 ~ 5  

1.798 
1.573 
i s 3 9 2  
1.247 
1. A30 
1.932 
0.948 
~ . a 7 7  

0.814 
0.757 
O.70b 
0 -659 
Omb14 
0.572 
0.531 
0 - 4 9 1  
0.450 
o.4oa 

9.362 
0.311 
0.259 
0.225 
0.207 
0.190 
0.187 
0.189 
0.193 
0.197 

0.203 
0.20b 
0.214 
0.220 
0.225 
0.231 
0.237 
0.243 
0 -249 
0.2bO 

0.271 
0.309 
a. 343 
0 a360 

0.404 
0.419 
0.432 
0.443 
0.455 

0.308 

0.465 
0.475 
0.485 
0.495 
0.504 
0.513 
0.522 
0.532 
0 .s*o 
0.549 

0.558 
0.567 
0.576 

0.619 
0.662 
0.705 
0.747 
0.949 
1. lJb 

1.317 
1. 4b6 
1.649 
1.805 
2.111 

0.590 

0.00blb 
O.(rObCb 
0 .60652 
U.dUb49 
U.dOb35 
0.0U620 
U.OUbO(L 
0.u0591 

O.OG5 7 1  
O.GU547 
0.06521 
0.00493 
0.00463 

0.00394 
0.00353 
0.00307 
O.002bl 

o . o a w a  

O.JO212 
0.90167 
0.80155 
0.0020* 
9.00219 
0.004b3 
0.0 0 6 7 5  

0.01043 
0.01227 

0.0141L 
0.01596 
0.01790 
0.01986 

o.ooe.60 

0.02376 0.02181 

0.02569 
0- 02745 
0.02936 0.03SSO 

0.03703 
0.049bZ 
0.06202 
0.07362 
0.08497 
0.09628 
0.10 767 
0.11924 
0 -  1 3 1 0 1  
0.14303 

0.15531 
0.1678b 

0.19381 
0.20720 

0.23484 
0.24909 
0.26364 

0.10069 

0 . ~ 2 ~ 8 7  

o . 2 7 0 ~  

0.29360 
0.30903 
0.32476 
0.36538 
0.40791 
0.49863 
0.59692 
0.70265 
1.33 712 
2.72127 

3.95250 
5.36b23 
be99596 
8.97523 

15.20120 

1.25947 
1.25646 
1.25320 
1.2 49 77 

1.2*2 3 Y  
1.23840 
1.23418 

1.22971 
1.22494 

1.2 1432 
1.20835 

1.19454 

1.176b1 
1.16537 

1.15076 
1.1307b 
1.105 0 1  
1.06367 
1.07090 
l.OSC64 
1.04626 
1.040 7 1  

1 e 0  3355 

1.03102 

1.2 46 i o  

1 . 2 ~ 9 0 3  

1 .2~1100  

i . i a 6 3 3  

1.03661) 

1.02892 
1.02714 
1.02560 
1.02424 
1.02305 
1 ~ 0 2 1 9 b  
1.021 0 1  
1.02014 
1.01861 

1.01732 
1.01523 
1.0 13 6 1  
I. 012 32 
1.01126 
1.0103b 
1.00962 
1.00897 
l - 9 O b C l  
1.0 0791 

1.00747 
1.007011 
1.00672 
1.00640 
1.00611 
1.00485 
1.00561 
1.00538 
1 - 0 051  8 
1.00499 

1.00481 
1.0 0464 
1-'00449 
1 .00415 
1.003b5 
1.0 0337 
1 .00300 
1.00270 
1.00181 
1.00136 

1 .00108 
1.00090 
1.00078 
1.00068 
1.00054 

PRANDTL 
NUM8ER 

2.1547 
1.8169 
1.6030 
1.4660 
1.3761 
1.3050 
l r 2 6 3 2  
1.2012 

1.1746 
1.1620 
1.1619 
1.171b 
1.1960 
1,2355 
1.2958 
1.3901 
1.5380 
1.7440 

2.0863 
2.6008 
2.8765 
2,3646 
1.U5b4 
1.2764 
1.05b6 
0.9516 
O.88b7 
0.8437 

0.0128 
0.7908 
0.7724 
0.7579 
0.7473 
0.7399 
0.7352 
0.7369 
0.7358 
0.7293 

0.7236 
0.7117 
0.7084 
0.7073 
0.7066 
0.7056 
0.7044 
0.7030 
0.7Oik 
0.6999 

0.6983 
0.6968 
0.6954 
0.6941 
0.6929 
0.6919 
0.6909 
0.6901 
0.6b94 
0.6b81 

0.6682 
0.6878 
O.hb73 
0.6865 
0.6659 
0.6U51 
0.6845 
0.6042 
O.6b36 
0.5365 

0.5337 
0.5320 
0.5281 
0.5153 
0.4456 

' TYO-PHASE 8OUNoARY 
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TMERUODIUAUIC PROPERTIES OF 'ARAHVOROGEN 

350 PSIA ISOBAR 

TEMPERATURE 

DES. R 

26.258 
28 
30 
32 
34 
36 
3 8  
40 

42 
44 
46 
48 
so 
52  
54 
56 
58 
60 

62  
64 
66 
68  
70 
75 
8 0  
8 5  
90 
95 

1 0 0  
1 0 5  
110 
115 
120 
125 
1 3 0  
135 
1 4 0  
150 

160 
1 8 0  
200 
220 
240 
260 
280 
100 
320 
340 

160 
3 80 
400 
420 
440 
460 
480 
5 0 0  
520 
540 

560  
580 
600 
6 5 0  
700 
8 0 0  
9 0 0  

1 0 0 0  
1 5 0 0  
2 0 0 0  

2500 
3 0 0 0  
3500 
4 0 0 0  
5 0 0 0  

WOLUE ISOIMERU 130CUORE INTERNAI  
O E R I V A I I V E  O E U V A I I Y E  BNERGT 

CU F ~ / L B  CU F l -PSIA/LB P S I A / R  B l U / L B  

0.20448 
0.20638 
0 - 2 0  872 
0.21124 
0.21396 
0 21690 
0. 2200 8 
0.22356 

0.22737 
0.23156 
0.23626 
0.2415 0 
0.24743 
0.25423 
0.26214 
0.27155 
0.2830 2 
0.29753 

0.31676 
0.3238 8 
0.38457 
0.44499 
0.52186 
0.70 82 3 
0 . 8 6 0 0 3  ~.....~ 
0.99070 
1r10874 
1.21921 

1.32372 
1.42317 
1.52094 
1.61533 
1,70763 
1.7 982 0 
1.88733 
1.97524 
2.06210 
2.2 332 1 

2. 40 15 3 
2.73192 
1.05 673 
3.37729 
3.69481 
4 . O l O O 4  
4.3 234 8 
4.63553 - 
4.94b43 
5.25b41 

5.5 6563 
5.8742 1 
b.18227 
6.48961 
6.79709 
7.10398 
7.41059 
7 - 7  I695  
8.02310 
8.32907 

8.63488 
8.94052 
9.24607 

10.00943 
10.7722 6 
12.29677 
t3.82025 
15.34306 
22.95237 
30.55870 

38. 16412 
45.76961 
53.37996 
61.01853 
7 6. 7787 7 

3079.88 
2912.52 
2726.86 
2554.75 
2389.67 
2224.22 
2063.56 
1903.88 

1740.46 
1581.08 
1424.26 
1263.80 
1112. '19 

961.74 
8lb.  95 
676.66 
523.87 
419.84 

307.08 
212.58 
142.84 
107.60 
lOS.11 
156.06 
215.82 
270.66 
320.72 
361.49 

411.16 
452.56 
492.15 
530.26 
567.16 
603.03 

612.28 
705.89 
771.50 

835.35 
957.67 

1018.21 
1195.87 
1311 -45 
1425.44 
1538.22 
l O 5 0 . 0 3  
1761 -06 
1871.45 

1981.32 
2090.76 
2199.84 
2308.61 
2417 .I2 
2525.41 
2633.50 
2741.43 
2149.22 
2956.80 

3064. 41 
3171.88 
3279.25 
3547.35 
3815.09 
4349.80 
4883.82 
5411.39 
8082.09 

b ~ a . 0 3  

i n 7 ~ c . a ~  

13406.99 
1 60 6 8 - 8 0  
18760.65 
21392 - 3 5  
2 6715.05 

77.382 
75.947 
7b. 087 
74.868 
73.61b 
72.296 

69.182 

61.355 
65,283 
62.956 
60.354 
57.495 
55.361 
50.968 
47. 295 
43.335 
33.043 

35.384 
2 3 . 3 3 b  
24.149 
13.201 
15.534 
10.399 

8.125 
b. 005 
5.945 
5.303 

b. 795 
4.39b 
4.067 
3.791 
1.555 
3.550 
3.170 
5.0111 
2.868 
2 .624 

2.421 
2 . 1 0 1  
1.860 
1.672 
1.519 
1.393 
1.287 
1.19b 
1.117 

70.82a 

i .oca 

0.9878 
0.9540 
0.8858 
0.5425 
0.8032 
0.7675 
L.7349 
0.7049 
Q . b 7 7 3  
0.6519 

0.b28S 
6.6063 
0.5859 
0.5404 
0.5014 
0.4384 
0.3895 
(1.3501 
t .2334 
0.1750 

0 . l C O D  
0.1161 
u.1000 
0 . 0 8 1 5  
0.070G 

-132.479 
-129.811 
-126.569 
-123.124 - 119.472 
-115. bo4 - 111.516 
-107.192 

-102.622 
-97.791 
-92,675 
-87 + 251 

-75.331 
-68.  734 
-61.595 
-53.790 
-45.119 

-35.283 
-23.831 
-10.228 

5.233 
20.519 
48.278 
66.494 
80.795 
93.187 

104.552 

-8 i .406  

115.301 
125.503 
135.402 
145.112 
154.720 
164.294 
173.890 
183 -555 
193.328 
213.327 

234.094 
278.777 
327.113 
379.102 
434.134 
491.330 

bO8.956 
668.025 
726.666 

784.620 
841.742 

953.340 
1007.887 
1011.680 
1114.811 
1161.356 
1219.605 
1 2 7 1  s 020 

1322.202 
1373.158 
1423.909 
1549.881 
1675.141 
19ZC.432 
2 173.448 
2 4 2 2 . 2 U  
3 b7b-262 
4969.575 

5 49. 882 

897.971 

6326.956 
1755.791 
9262.313 

1 0  8 66.797 
14 785. 648 

E N T a I L P I  

a T u i L e  

-119.2 2 b 
-116.435 
-113.04z 
-109.434 
-105.605 
-101.547 

-97.25s 
-92.102 

-87.886 
-b2.782 
-77.363 
-7l.bOO 
-65.450 
-58.857 
-51.744 
-43.996 
-35.447 
-15.836 

-14.754 
-1.544 
14.696 
34.073 
54.341 
94.179 

122.233 
1b5.003 
165.045 
183.570 

201.091 
217.791 
233.915 
249.803 
265.393 
280.837 
296.20Y 
311.572 
32 6.974 
358.06.1 

389.738 
455.834 
525.221 
597.986 
673.597 
751.222 
83 0.083 
90 9.387 
988.606 

1067.337 

1145.331 
1222.452 
1298.653 
1373.951 
1448.410 
1522.092 
1595.095 
1667.497 
1739.387 
1810.831 

1881.833 
1952.599 
2023.152 
2198.597 
2373.302 
2f 21.392 
3064.146 
3416.633 
5163.817 
695 0. IO 1 

8800.393 
10722.143 
12721.895 
148Z1.440 
19761. 72  0 

ENTROPY 

81 UILB-R 

1.19900 
1.30189 
1.41892 
1.53532 
1,651 36 
1.76733- 
1.88339 
2.00008 

2.11755 
2.23626 
2.35669 
2.47931 
2.60412 
2.73409 
2.86629 
3.OP914 
3.15911 
3.32198 

3.50361 
3.71320 
3.96294 
4.25212 
4.54611 
5.0 97 14 
5.45978 
5.736 09 
5.96531 
6.16569 

b.32550 
6.50848 
6.65907 
6.79979 
6.93250 
7.05859 
7.17917 
7.29513 
7.40715 
7.62162 

7.82603 
8.21372 
8.57906 
8.92572 
9.25440 
9.56522 
3.85134 

10.131 0 3  
10.18669 
IO. 62505 

10.84604 
11.0 56 53 
11.2520 6 
11.43572 
11.60897 
11.77274 
11.92787 
12. 07583 
12.21693 
12.35176 

12.48038 
12.60440 
12.7240b 
13.00520 
13.26439 
13.72952 
14.13881 
14.50471 
15.92069 
1b.94626 

17.77151 
18.46220 
19.08129 
19.63448 
21.76574 

cv CP 

BTU I L a  - R  

1.160 
1.191 
1.238 
1.270 
1.316 
1.351 
1.381 
1.409 

1.431 
1.451 
1.468 
1.482 
1.495 
1.507 
1.517 
1.528 
1.539 
1.553 

1.571 
1.598 
1.640 
1.684 
1.704 
1.647 
1.604 
1.585 
1.581 
1.563 

1.590 
1.599 
1.613 
1.632 
1.657 
1.607 
1.721 
1.760 
1.803 
1.899 

2.005 
2.236 
2.446 
2.629 
21770 
2.865 
2.916 
2.933 
2.924 
2.898 

2 862 
2.820 
2.777 
2.736 
2. 698 
2.664 
2.633 
2.b07 
2.585 
2.566 

2.550 
2.537 
2.527 

2.497 
2.489 
2.487 
2.489 
2.536 
2.644 

2.786 
2.925 
3.079 

4.690 

2.508 

3.326 

1.555 
1.645 
1.752 
1.858 
1.970 
2.088 
2.210 
2.339 

2.479 
2.629 
2.791 
2.977 
3.119 
3.419 
3.702 
4.055 
4.509 
5.124 

5.994 
7,271 
9.020 

10.227 
9.704 
6.474 
5.955 
4.229 
3.837 
3.584 

3.205 
3.28P 
3.197 
3.138 
3.101 
3.079 
3.011 
3.075 
3.087 
3.135 

3.203 
3.383 
3.556 
3.715 
3.838 
3.919 
3.959 
3.967 
3.951 
3.920 

3.819 
3.833 
3.787 
3.743 
3.703 
3.666 
3.634 
3.607 
3.583 
3.563 

3.546 
3.532 
3.521 
3.500 
3.488 
3.478 
3.475 
3.477 
3.523 
3.630 

3.711 
3.911 
4.068 
4.330 
5.837 

YELOCITY 
OF souwo 

F T l S E C  

4374 
4308 
4228 
4148 
4070 
3991 
3911  
3621 

3737 
3643 
3522 
3429 
3311  
3180 
3039 
2885 
2717 
2533 

2133 
2117 
1908 
1740 
1665 
1686 
175r 
1829 
1899 
1963 

2020 
2075 
2126 
2173 
2217 
2258 
2297 
2333 
2366 
2429 

2417 
2591  
2695 
2198 
2901 
3005 
3110 
3216 
3320 
3424 

3527 
3629 
3728 
3825 
3920 
4013 
4103 
4192 
4217 
41b1 

4463 
4523 
460 1 
4789 
4969 
5307 
5623 
5921  
7211  
8267 

9170 
9977 

10701  
11355 
1 2 4 0 5  

T H O - W I S E  BOUNJARI 

84 



rHERI IOOINhI I IC  PROPERTIES OF aARAHYOROCEN 

350 PSIA ISOBAR 

TERPERATURE DENSITY 

DEG. R L w c u  F T  

26.258 4.89049 
28  4.84535 
so 4.79118 
32 
34 
3 6  
38 
40 

42 
44 
4 6  
48 
50 
52 
54 
56  
58 
60 

62 
64 
66 
68 
70 
79 
80 
85 
90 
95 

100 
1 0 5  
1 1 0  
I t 5  
120 
125 
130 
135 
140 
150 

160 
180 
2 00 
2 2 0  
240 
260 
280 
3 0 0  
320 
sen 

360 
380 
4 0 0  
420 

460  
480 
SO0 
520 
540 

560 
5 1 0  
600 
650 
700 

900 
1 0 0 0  
1 5 0 0  
2 0 0 0  

440 

8oa 

zsaa 
3 0 0 0  
3500 
40 00 
5 0 0 0  

4.73403 
4.67385 
4.61046 
4. 54375 
4.47299 

4.39804 
4.31818 
4.23269 
4.14085 
4.04154 
3.93347 
3.81471 
3.68259 
3.53332 
3.36103 

3.15693 
2.90801 
2.60032 
2.24725 
1.91622 
1.41198 
1.16275 
1.00938 
0.90 192 
0. 82020 

a .75545 
0.70226 
0.65749 
0.61907 
0. ’18561 
0.55611 
0.52985 
0.50627 
0 .U4% 
0.44779 

0.41640 
0.36604 
0 s 32715 
0.29610 
0 .27  065 
0.24937 
0.23129 
0.21573 
0.20217 
0.I902C 

0.17967 
0.1702C 
0.16175 
0.15409 

0.14077 
0.13494 
0.12958 
0. 1246b 
0.12006 

0.11581 
0.11185 
0.10815 
0.09991 
0.09283 
0.08132 
0.07236 
0.06518 
0.04357 
0.03272 

a . i w t z  

o . o z 6 ~ a  
0.02185 
0.01873 
0.01639 
0.01302 

V ( O H I 0 V l  vcar/ou& -v  r:OPIOIIl* 
P 

BTU/LB PSIA-:U F T l B T U  PSIA 

302.74 
301.77 
300.78 
300 -17 
298.84 
296.11 
292.53 
287.94 

281.78 
274.97 
267.28 
251.09 
248.71 
237.93 
226.33 
213.66 
199.91 
i.as.ia 
169.45 
153.22 
138.72 
128.79 
126 .64  
137.19 
153.05 
169.76 
186.75 
203.74 

220.54 
237.3J 
254.32 
271.75 
289.71 
308.29 
327.58 
347.63 
368 -51 
412.76 

460 a27 
564.43 
674.32 
786.95 
8%.69 

1 0 0 0 . 0 1  
1094.75 
1181.02 
L259.31 
133% .11 

1397.79 
1460 -62 
1521.32 
1580.57 
1639.27 
1698.22 
1757 -47 
1817.55 
1878.41 
1940.15 

2003.22 
2016.91 
2131.97 
2295.81 
2463.59 
2806.7S 
3153.44 
3503.62 
5314.38 
7292.81 

9462 -99 
11769.79 
14275.57 
17350 -22 
290 12.45 

13.640 
13.273 
12.829 
11.374 
11.968 
11.610 
11.286 
10.981 

10.699 
10.41b 
10.131 

9.832 
3.513 
9 .172  
8.809 
8.408 
7.968 
7 .482  

5.933 
5.314 
3. 662  
5 .074  
4.727 
4 .671  
4. 355 
b. 253 
C. 169 
4.083 

3.992 
3.915 
3.835 
3.751 
3.663 
3 .571  
3.476 
3 .379  

3 .086  

2.909 
1 .567  
2. 325 
2.147 
2.026 
1.950 

1 .890  

3 . 2 8 ~  

1 .900  

1.890 
1 .902  

1.921 
1 .946  
1.972 
1.998 
2.024 
2.067 
2 .068  
2.087 
2.102 
2 .116  

2.127 
2.136 
1.144 
2.157 
1.163 
2.16b 
2.164 
2.160 
2 .112  
E .  0 2 3  

1.918 
1 .826  
1 .733  
1.604 
1 .146  

15062.13 
14112 -15 
1 !I 064.86 
12094.25 
11.168.99 
lClZS4.68 

9376.31 
t1516.04 

i’654.59 
h827.37 
fe  02 8 -45 
I; 23 3 -21  
4~498.21 
3782.97 
3116.W 
2’491 -87 
1.921 -65 
1 411.09 

971.95 
618.19 
371.42 
241.81 
201.42 
220.36 
250.95 
m . t a  
2a9.27 
301.42 

310.61 
317.82 
323.58 
328.27 
332.13 
335.35 , 
331.06 
346.55 
342 -32 
345.47 

347.84 
350.55 
352.73 
354.09 
354.94 
355.41 
355.78 
355.95 
356.03 
356.03 

355.99 
355.9z 
355.83 
355.73 
355 -61 
355.49 
355.37 
351 -25 
355.11 
355.01 

354.89 
354.78 
354. 66 
354.40 
354.16 
353.74 
353.38 
353.08 
352.12 
351.61 

351.30 
351.08 
350 .89 
350.59 
347.96 

(DVI!JTb/W THERMAL V ISCOSITY THERMAL DIELECTRIC PRANDTL 

1 I O E i .  R BTUIFT-HR-R LBIFT-SEC SP F T I H R  
:ONOUCTIVXTY D I F F U S I V I T Y  CONSTANT NUMBER 

0.0 051 376 
0 a 0  054526 
0.0058238 
0.0061904 
0.0065911 
0 - 0  070500 
0.5075540 
O.OD81237 

0.00879W 
0.0095619 
O . O l U C 4 3 1  
0.0115330 
O.Jl27818 
0.0143698 
0.0163546 
0.0189798 
0.0225502 
0.0276690 

0.0353758 
0 ~ l C 7 4 5 W I  
0 dl650 180 
0.0794042 
0.0766287 
0.04719OZ 
0.0323718 

0.0205479 
0.0 175930 

0 .0154386 
0.0138312 

0.0 115481 
0.0107023 
0 .o 099885 
0.0093764 

a.otz91ao 

a .  a ~ 2 5 6 9 1  

0 .008844a 
0.0083779 
0.0075941 

0.0052741 
0 .OD47211 
0.0042799 
0.0039185 
0.0 036162 
0.9 0 3 3 5 92 
0 . 0  031 377 
0.0029447 

0.0027749 
0.0025242 
0 .  0 024895 
0.0023683 
0.002258? 
0.0021590 
0.0020679 
0.0019843 
0 s 0019073 
0.0018362 

0.0017703 
0 .00170 90 
0 - 0  Olb519 
0.0015247 
0.0014159 

0.0011021 
0.0009923 
0.0 006629 
O.OOOC978 

o.ooiz393 

0.0003986 
0 .000  3323 
0.0  002 850 
0.0002 4% 
0. 0 0020 12 

x 16 

0.04749 1.813 
0.05184 1.607 
0.05529 1.422 
0.05768 1 .274  
0.05922 1.153 
0 . 0 6 0 5 2  1.053 
0.06200 0.969 
0.06296 0.896 

0.06348 0.832 
0.06360 0.775 
0.06336 0.723 
0.06278 0.676 
0.06191 0.632 
0.06074 0.531 
0.05929 0.551 
0.05729 0.512 
0.05499 0 .474  
0.05234 0.436 

0 .050  37 6.397 
0.04837 0.357 
0.06623 0 a315 
9.04338 0.277 
0 . 0  3959 0.248 
0.03271 0.213 
0 . 0 3 0 3 0  0.201 
0.02955 0.199 
0.02952 0 . 2 0 0  
0.02981 0.201 

0. 0 30 30 0.208 
0.03093 0.213 
a. o 3175 0.218 
0.03267 0.223 
0.0 3565 0.229 
0.0 3466 0.231 
0.03567 0.240 
0.03648 0.245 
0.03757 0.251 
0.04028 0.262 

0.04329 0.273 
0.05266 0.310 
0.061 68 0.343 
0.01930 0 .368  
0.07559 0.388 
0.08063 0.404 
0.08654 0.419 
0.08754 0.432 
o. 0098: 0-444  
0 .09 t55  0 .455  

0.09293 0.465 
0.09405 0.476 
0.09506 0.485 
0.09601 0.495 
0.0%95 0.504 
0.09792 0.514 
0.09894 0.523 
0 .10002 0.532 

0.541 0.101 is 
O.LOZ34 0.550 

0.103 LO 0.519 
0.10491 0.568 
0.10626 0.576 
0.10979 0.598 
0.11349 0.620 
0.12119 0.663 
0.12897 0.706 
0.13680 0.748 
0.17630 0.950 
0.27727 1. 140 

0.33497 1.319 
0.39336 1.489 
0.45697 1.651 
0.54491 1.808 
0.98653 2.114 1 

0. 0 0  b24 
0.00650 
0.00659 
0.00656 
0.00643 

0.00618 
0.00602 

0 .006zg  

a.00582 
0.00536 G.00560 

0.00509 
0.00482 
0.00452 

0.00384 
0.00345 
0 .00304 

0.00266 
0.00229 
0.00197 
0 . 0 0 1 8 9  
0 . 0 0 2 1 3  
0 . 0 0 3 5 8  
0.00526 

0 . 0 0 8 5 3  
0 . 0 1 0 1 4  

0.01178 
0.01342 

0 .01682  
0.01852 
0.02023 
0 .02192  
0.02343 
0.02510 
0 .02869  

0 .03265  
0.04252 
0 . 0 5 3 0 1  
0.06300 
0.07277 
0.08251 
0.09233 
0.10229 
0.11242 
0.12277 

0.13334 
0.14414 
0.15518 
0.16646 
0.17798 
0.18974 
0.20174 
0.21400 
0 .22651  
0.23926 

0.25226 
0.26552 
0 .27904  
0.31395 
0.350 49 
0.42843 
0.51287 
0.60369 
1.14866 
2.33401 

3.38960 
4 .60304  
5.99562 
7.67833 

12.97753 

a.00420 

0 .00692  

o . n i 5 i a  

1.2b014 
1.25748 
1.25429 
1.2 50 94  
1.24742 
1.26372 
1.23984 
1.23573 

1.2 3140 
i . 22681  
1.221 9 0  
1.21665 
1.21101 
1.20189 
1.19820 
1.19080 
1.18249 
1.17297 

1.16178 
1 . 1 4 8 2 7  1.131 76  

1.11308 
1 . 0 9 5 8 0  
1.06992 
1.05731 
1.04961 
1.04b24 
1.040 17 

1.0 3695 
1.03432 
1.03210 
1.03021 
1.02856 
1.02711 
1.02581 
1 0 2665 
1.02361 1.02178 

1.02024 
1.01778 
1.01588 1.01436 

1.01312 
1.01209 
1.01121 
1 .01015 
i-0 0979 
1.0 0921 

1.00870 
1 . 0  0824 
1.00783 
1.00746 
1.00712 
1.0 0681 
1.00653 
1.00627 

1 .0058 l  

1 .00560 
1.00541 
1.00523 
1.00483 
1.OOb49 
1.00393 
1.00350 
1 .a 0315 
1.00210 
1.00158 

1 .00127  
1 . 0 0 1 0 5  
1.0 0090 
1 .00079  
1.00063 

i .oo6as  

2.1372 
1.8367 
1.6214 
1.4773 
1.3809 
1.3079 
1.2428 
1.1979 

1.1695 
1.1529 
1.1269 
1.1537 
1.1685 
1.1968 
1.2384 
1.3058 
1.4006 
1.5374 

1.7020 
1.9311 
2.2154 
2.3508 
2.1878 
1.5159 
1.1855 
1.024I 
0.9376 
0.8813 

0.8408 
0.8126 
0.7898 
0.7721 
0.7591 
0.7499 
0.7437 
0.7449 
0.7427 
0.7345 

0.7277 
0.7163 
0.7119 
0.7101 
0.7089 
0.7077 
0.7062 
0.7045 
0.7028 
0.7010 

0.6993 
0.6977 
0.6962 
0.6948 
0.6935 
0.6924 
0.6914 
0.6905 
0.6897 
0.6891 

0.6885 
0.6880 
0.6875 
0.6867 
0.6860 
0.6852 
0.6846 
0.6842 
0.6836 
0.5373 

0.5346 
0.5329 
0.5293 
0.5173 
0.4502 

1YO-PHASE aOUNOARY 



l U E R M 0 0 I N A M I C  PROPERTIES OF PARAliIDROGEN 

4 0 0  P S I A  ISOBAR 

TENPERATUWE VOLUME 

DEC. R CU F T I L B  

26.454 0.20401 
2 8  
30 
32 
34 
36 
3b 
40 

4 2  
44 
46  
4b 
50 
52  
54 
56 
5b 
60 

62 
64 
66 
6b 
70 
75 
b0 
b5 
90 
95 

1 0 0  
105  
llJ 
115  
1 2 0  
125 
130 
135  
140 
i 5 0  

160 
1bO 
2 9 0  
220 
240 
260 
280 
3 0 0  
120 
3 4 0  

3 60 
380  
4 0 0  
4 2 0  
6 4 0  
460 
480 
500 
520 
540 

560 
580 
600  
650 
7 0 0  
bo0 
900 

1000 
1500 
2 0 0 0  

2500 
3 0 0 0  
3500 
40 00 
5000 

0.2056b 
0.20793 
0.2103b 
0.21302 
0.215b6 
0.21b94 
0.2222 b 

0.22533 
0.22994 
0.23C37 
0.2392 9 
0.244bl 
0,25106 
0.25822 
0.26655 
0.27642 
0.28839 

0.30332 
0.32257 
0.36826 
0.3b317 
0.42952 
0.57463 
0.7 1293 
0.b3360 
0.94231 
i .04283 

1.13b12 
1.22870 
1.31598 
1.40066 
1.48325 
i . 5 6 4 i Z  
1.64355 
1.72177 
1.79835 
1.95075 

2.0997 9 
2.39116 
2.6717 6 
2.96015 
3.23951 
3.51660 
3.79192 
4.06585 
4.33866 
4.61056 

4.bbl69 
5.15220 
5.42219 
5.69173 
5.96089 
6.22973 
6.49829 
6.76661 
7.03472 
7.30264 

7.57041 
7.b3b03 
8.10552 
b.77380 
9.42155 

10.17591 
12.10925 
13.44193 
20.10062 
26.7563b 

33.41122 
40.06606 
46.724b4 
53. l O 6 l 2  
67.1660 6 

ISOTUERM 
D E R I Y A T I V E  

CU F T - P S I A I I  

3130.03 
2982. b l  
2bOO.61 
2626.24 
2462.70 
2291.43 
2131.19 
1980.10 

1b21.99 
1664.93 
1506.91 
1352.90 
1199.71 
1055.42 

911.82 
773.45 
644.36 
523.b3 

412.27 
314.78 
234.46 
177.40 
145.b3 
152.24 
203.02 
256.79 
307.30 
355.39 

401.02 
4 4 3 .  81 
464.66 
523.93 
5 6 l . b l  
598.70 
634.59 
669.65 
704.01 
770.96 

b35.91 
959.40 

1011.12 
1200.79 
1317.50 
1432.45 
1546.01 
1658.48 
1770.08 
1880.96 

1991.26 
2101.06 
2210.46 
2319.52 
242b.28 
2536.79 
2645.09 
2753.20 
2861.15 
296b.95 

3076.64 
31bb. 2 1  
3291.69 
3560.03 
3827 -96 
43b2.96 
4b97.1b 
5430.95 
8095.97 

10758.b6 

13621 -06 
160 82 * 99 
18744.74 
21406.49 
26729. b0 

ISOCUORE INTERNAL 
D E P I Y A T I V E  ENERGI 

LB ' S I A I R  B T U I L E  

77.48b -132.396 
77.161 -130.050 
75.437 -126. bb7 
75.374 -123.446 
7C.172 -119.bbC 
72.901 -116.034 
71.4b4 -112.010 
63.b93 -107.762 

68.132 -103.tb3 
ba. 142 -9b.555 
63.926 -93.565 
61.457 -bas293 
5D.741 -b2-713 
55.798 -76.792 
52.626 -10.492 
49 .223 -63.750 
43.5b9 -56.482 
41.119 -4b.5bC 

37.620 -39.901 
33.297 -30.250 
2). b18 -19.407 
24.401 -7.298 
20.393 5.6% 
13.619 35.499 
10.274 56.809 

b -409  72.~398 
7.21G 06.597 
6.362 98.749 

i . 7 2 9  110.156 
5.220 120.091 
4.1101 131.151 
4.463 141.190 
4 . 1 7 2  151.073 

3.330 190.4bJ 
3.045 213 .7Ld 

2.804 231.714 
2.427 276.743 
2.144 125.343 
1.923 377 -535 
1.746 432.730 
1.599 490.063 
1.476 548.732 
1.371 607.908 
1.280 667.066 
1 . 2 0 1  725.785 

1 .131  783.80b 
1.069 840.991 
1 . U l 4  897.26L 
0.9642 352.694 
0.9191 1007.2b5 
0.b7b2 1061.118 
0 .8107 1114.285 
0.8064 1166.b65 
0.7741 121b.942 
0.7456 1210.5bC 

0.71b5 1321.791 
0.6934 1372.771 
0.6700 1423.543 
0.6178 1549.560 
0.5733 1674.D64 
0.5011 1924.207 
0.4452 2173.265 
G.4005 2422.0b9 
0.2668 3676.191 
0.200U 4969.535 

0.1600 6326.929 
0.1333 1755.709 
0.1143 9261ib23 
0 .1000 10862.859 
0 .0800 14739.168 

ENTHALPI  

B T U I L B  

-117.285 
-114.816 
-111.446 
-107.b63 
-10*.066 
-100.045 

-95.794 
-91.29a 

-16.519 
-81.524 
-16.205 
-70.569 
-64.5 8 0  

-5 1.3 6 6  
-44.0 0 7  
-36.008 
-27.223 

-17.435 
-6.357 

6.388 
21.0b3 
37.C96 
7b.062 

109.615 
134.740 
156.393 
175.991 

194.456 
211.863 
228.624 
244.935 
260.930 
276.736 
292.42u 
3118.058 
323. 70 7 
355.218 

3d7.24C 

-51.196 

612.670 
750.534 
829.597 
909.061 
98 1.42 7 

1067.215 

3145.391 
1222.611 
lL9b.899 
1374.275 
144b.804 
1522.549 
1595. o 0 8  
166b.062 
1739.9'38 
1 bl1.485 

1882.525 
1953.32 7 

ENTROPI  

ETUILB-R 

1.20090 
1.2915b 
L C O I ~ S  
1.52340 
1.63850 
1.75319 
1.86829 
1.98359 

2.09942 
2.21630 
2.13449 
2.45441 
2.57663 
2.?0181 
2.83069 
2.96444 
3.104bO 
3.25368 

5.41412 . ~. 
3.5b991 
3.18595 
4.00524 
4.22309 
4.b03bO 
5.21148 
5.5165G 
5.76407 
5.97658 

6.36556 
6.31546 
6.49143 
6. b3645 
6.772b6 
6.9U165 
7.S24Q9 
7.14272 
7.2 5-54 
7.47393 

7.60U59 
453.b51 8.07134 
523.6bS 8.43902 

9.11720 
9.42895 
9.72179 
9.99606 

10.25220 
io. 59094 

10.71625 
10.92301 
11.11076 
11.3G261 
11.47603 
11.63994 
11.795 19 
11.9 4325 
12.08446 
12.21935 

12.34804 

5 9 6 . ~ 9 0  0.711732 

2023.912 
2199.428 
2374.191 
272 2.3 7 b 
3070.187 
3 411. 722 
5165.021) 
6951.158 

8 b0 1.6 7 1  
10123.369 
12722.491 
14418.650 
19714.102 

12.47212 
12.59183 
12.87309 
13.13237 
13.59761 
14.0069b 
14.372 93 
15.78302 
i 6 . n i 4 6 i  

17.6397b 
1b.33054 
l b .  94944 
19.70174 
21.62334 

cv CP 

m u  I L a  -R 

1.164 1.555 
1.196 1.634 
1.237 1.739 
1.277 1 . 8 4 5  
1.315 1.953 
1.349 2.06b 
1.3bO 2.186 
1.407 2.310 

1.430 2.442 
1.451 2.583 
1.4CB 2.736 
1.482 2.903 
1.495 3.091 
1 .507 3.297 
1.516 3.541 
1.526 3.b34 
1.536 4.1b3 
1.547 4.617 

1.559 5.1b5 
1.57b 5.919 
1.598 6.b48 
1.626 7.831 
1.654 b.468 
1.656 7.243 
1.620 5.534 
1.591 4.611 
1.591 4.095 
1.592 5.711 

1.599 3.561 
1.607 3.409 
1.620 3.1U2 
1 .63Y 3.227 
2.663 3.177 
r.632 3.14b 
1.7d6 3.130 
1.764 J . i Z 7  
1.807 3 . i 3 *  
i . 902  3.173 

2.067 d.205 
2.239 3.409 
2.447 5.576 
2.631 3.731 
2.771 Arb50 
2.666 3.929 
2.911 3.%b 
2.93* 3.975 
2.925 3.958 
2.899 3,926 

2.b63 3.8b4 
2.821 3.b38 
2.778 3.791 
2.137 3.747 
L.699 3.7Ob 
2.664 3.669 
2.634 3.b37 
2.601 3.6119 

2.566 3.565 

2.551 3.54U 

2.585 3.505 

2.530 3.534 
2.527 3.523 
2.50b 3.502 
2.497 3.489 
2.4119 3.479 
2.4b7 3.476 
2.4b9 3 . 4 7 1  
2.536 3.523 
2.644 3.630 

2.1b6 3.?71 
2.925 3.911 
3.071 4.066 
3.317 4.316 
4.604 5.739 

VELOCITY 
OF SOUND 

F T I S E C  

4 4 0 1  
4365 
4269 
4192 
4117 
4039 
3961 
0881 

3796 

3608 
3504 
3390 

3106 

3271 
3141 
3000 
2851  
2692 

2520 
2321 
2157 
19b9 
186C 
1756 
1793 
1b53 
1y14 
1915 

2034 
208Y 
2139 
2186 
2230 
2 2 7 1  
23u9 
2345 
2379 
2 * 4 1  

2499 
2602 
2706 
2809 
2912 
3016 
3121 ~~~ 

3226 
3331 
3435 

353b 
3639 
3738 
3835 
3930 
4023 
4113 
4201 
4287 
4371  

4453 
4532 
4619 
4799 
497b 
5315 
5 6 3 1  
5929 
7218 
8272 

9175 
9982 ~. ~ 

10112 
11562 
12420 

TWO-PHASE BOUNDARI 
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TIIERBOOYNABIC PROPERTIES OF PARAIIYDROGEN 

4 0 0  P S I A  ISOBAR 

TEMPERATURE O E N S I T I  

O E G .  I L B I C U  F T  

30 
32 
3 4  
36 
38 
40 

42 
44 
4 6  
48 
5 0  
52 
54  
56  
58 
60 

62 
6 4  
66  
68 
70 
7 5  
80 
85 
90 
95 

1 0 0  
1 05 
110 
115 
120 
125 
130 
135 
IC0 
150 

160 
1 8 0  
200 
220 
2 4 0  
260 
2 8 0  
3 0 0  
390 
340 

360 
380 
C O O  
420 
440 
460 
480 
500 
520 
540 

560 
5 80 
690 
650 
700 
8 0 0  
9 0 0  

1 0 0 0  
1 5 0 0  
2000 

2 5 0 0  
3 0 0 0  
3300 
4 0 0 0  
5 0 0 0  

2b.454 4.90171 
2 8  4.86236 

4.80927 
4.75331 
4.69447 
b.63262 
4.56754 
4.49876 

4mC2617 
4.34899 
4.26602 
4.17904 
4.08479 
3.98305 
3.07263 
3.75166 
3.61767 
3.467% 

3.29681 
3 . 1 0 0 1 4  
2.87144 
2.60963 
2.32925 
1.74025 
1.40266 
1.19950 
1.06123 
0.95892 

0.87 064 
0.81387 
0.75989 
0.71395 
0.67420 
0.63934 
0.60844 
0.5a080 
0.55500 
0.51262 

0.47624 

0.37345 
0.33782 
0.30  869 
0.20437 
0.21372 
0. 24595 
0.23049 
0.21689 

0.41821 ' 

0.20185 
0.19409 
0.18443 
0.17569 
0.16776 
0.16052 . - ~ . ~ -  
0.15369 
0.14778 
0.14215 
0 -13696 

0.13209 
0.12758 
0.12337 
0.11398 
0.10591 
0.09280 
0.08258 
0.07439 
0.04975 . 0.03737 

0.02993 
0.024% 
0.02140 
0.0 1 872 
0. Ol48J 

V(OH/DVl V(DP/OU\ -V(OP/UYIT ( D V I U T I  I V  THERMAL V ISCOSITY TIIERIIAL D I E L E C T R I C  PRANOTL 
O I F F U S I V I T I  CONSTANT NUIIBER C O N O U C T I V I T I  

B T U I L B  PSIA-:J FT/BTU P S I A  I I O E G .  R BTUIFT-IIR-R LBIFT-SEC SU F T l I I R  
X 1 0 5  

307 .89  13.582 15342.53 0 . 0 0 5 0 5 0 5  0.04823 1 .827  0.00633 1.26080 2.1209 
307.13 13.266 14503.49 0.0053201 0.05207 1 .642  0 . 0 0 6 5 5  1.25848 1.8554 
306.35 12.844 13468.91 0.0056750 0.05559 1.452 O.OO065 1 .25535  1 .6346  
355.50  12.415 12483.35 O.OOaOJ80 0 . 0 5 6 0 4  1.300 0.00662 1 .25207  1.4877 
3 0 C . 4 2  12 .016  11561.07 0.00o4156 0.05964 1.177 O.OOb50 1.24862 1.3877 
301.88 11.663 10b43.13 0.0068495 0.06100 1.075 0.00637 1.24501 1.3116 
298.55 11.342 9761.71 0.0073229 0106254 0 .909  0.00626 1.24122 1.2442 
294.42 11.040 8907.99 0.0078461 0.06J57 0.914 0.00612 1 .23723  1.1963 

289.02 10 .762  
282.72 1 0 . b 8 4  
275.21 10.208 
267.07 3.922 
257.90 3 .616  
240 -41 9.298 
237.62 8.963 
226.01 8 .597  
213.89 8.204 
2 O l . O l  . 7 . 7 7 9  

275.21 10.208 
267.07 3.922 
257.90 3 .616  
240 -41 9.298 
237.62 8.963 
226.01 8 .597  
213.89 8.204 
2 O l . O l  . 7 . 7 7 9  

187.35 7c.318 
173.46 6.817 
159.99 . 5.280 
140.59 3 .749  
141.04 5 .293  
140.91 4 .725  
153.20 4.522 
168.88 C.387 
185.17 4.271 
2JZ.Od 4.167 

219.10 4. 077  
235.89 3.992 
252.96 3.905 
270 .45 3 . 8 1 5 ,  
288.47 3.722 
307.10 3 .625  
326.44 3-52 b 
346.55 3.425 
367.47 3.324 
411.81 3.123 

459.42 2.933 
563.5? 2.592 
673.71 ?. 346 
766.74 2.164 
896.95 2 . 0 4 1  

1000.74 1 .962  
1095.93 1 . 9 1 9  
1182.61 1 . 9 0 0  
1261.25 %.a99 
1333 -36 1.910 

1100.29 1.929 
14b3.14 1 .953  
1524.22 1 .979  
1583.62 2.005 
1642.45 2.030 
1701.51 2.053 
1760 -86 2 . 0 7 s  
1821.02 2.092 
1882.02 2 .108  
1943.76 2 .122  

2006.89 2.132 
2070 -63  2. 141 
2135.24 2 .149  
2299.69 2 .161  
2467.56 2.168 
2810.84 2.170 
3157.65 2 . 1 6 8  
3507.90 2 .163  
5318.92 2.114 
7297.56 2 .024  

9667.91 1 .919  
i i 7 7 3  .a6 1 .827  
14271. 14 1.73b 
1 1 3 0 5 .  98 1.610 
28529.65 L.lb7 

806b.45 
72b0.75 
6429.70 
5653.81 
4900.57 
4203.80  
3531.16 
2901.72 
2331.08 
1816.42 

13 59 -19 
" 975.87 

673.25 
462 -99 
339.67 
264.93 
284.76 
308.02  
326.11 
340.79 

352 -35 
361.20 
368.29 
374.06 
378.81 
382.77 
3I6 .11  
388.93 
391.35 
395.21 

398.12 
401.23 
403.% 
405.65 
606.70 
407.34 
407.71 
407.90 
401.91 
COF.97 

407.90 
407.80 
407.67 
601.52 
607.37 
607.21 
c07 .04 
406.88 
406.72 
406.56 

406.40 
406.25 
406.10 
405.76 
405.44 
404.88 
404.42 
404.03 
402.77 
402.10 

401.69 
eo1.41 
401.17 
400.82 
397.97 

0-0084485 
0.0091 348 
0.00Y9423 
0.0108700 
0.0119866 
0 . O m 7 3 3  
0 . 0 1 4 9 0  32 
0 -0169632 

'0.0195572 
0 -0229 678 

0.0276779 
0.0 3*12Ok 
0 d J W 8 0 4 9  
U.0527 037 
0.0600390 
0.05140 55 
0 A 3 6 0  784 
0 - 0  273 0 (I7 
0.0221 0 04 
0.0186681 

0 .O162601 
0.0 14b522 
0.0 130 518 

0.0085285 
0 - 0  077054 

0 1087Ob21 
0.0 060 494 
0.00536 75 
0 .0  047417 
0.00bLJ27 
0.0 039262 

0 . 0 0 3 3  bl3  
0~0031313 
0.0 OD9Sl2 

o.on36205 

0 . 0 0 2 n a r  
0.0 026225 
D.OOZC875 
0.0023661 
0.0022563 
0 .OD21565 
0.0020654 
0 .OO19819 
0.0 019 0 49  
0.0018339 

0.0017680 - ... 
0.0017060 
0.0016497 
0.0015227 
0.0014140 
0.0 012 S77 

. - ... 
0.0017060 
0.0016497 
0.0015227 
0.0014140 
0.0 012 S77 
0.00110 on 
0.0009912 
0 .OOOb623 
5 .  3004975 

0.0 003983 
0.0003322 
0.0 002 849 
0. 5 OU2 495 
0 .O OOZGlO 

0.00415 
0.06*35 
0.06219 

0.06293 
0.06189 
0.06059 
0.05879 
0.05675 
0.05445 

0.05207 
0.05023 
0.04821 
0.04597 
0.04313 
0.0 3680 
0.03310 
0.03162 
u.03115 
0.03117 

0.03150 
0.03199 
0.0  3270 
0.0 3355 
0.03C45 
0.03540 
5.03638 
0.93712 
0.03819 

0 .0637a  

o.a*oarr 
0.04182 
0.05206 

0.06937 
0.07564 
0.08067 
O.O8*5b 
0.08758 
a.08986 
0.09161 

0.09299 
0.09412 
0.09513 
0.09609 
0.0 9703 
0.09801 
0.09902 
0 .10010 
0.10125 
0.10243 

0.10370 

0. 861 79  

iiiosoi 
0.10637 
0 .10990 
0.11361 
0.12132 
0.12912 
0.13697 
0.17655 
0.2772 7 

0.33497 
0.39330 
0.45b46 
0.542d5 
0.96217 

0.850 
0.792 
0.740 
0.693 
0.049 
0.608 
0.569 
0 .532  
0.496 
0.460 

0.424 
0.189 
0.353 
0.319 
0 .288  
0.240 
0.219 
0.212 
0.210 
0.Lll 

0.214 
0.210 
0.222 
0.227 
0.232 
0.238 
0-243 
0 ~ 2 4 8  
0.254 
0.265 

0.275 
0.310 
0.343 
0.368 
0.388 
0.405 
0 .419 
0.432 
a ,444 
0.455 

0 .C66  
0 .476 
0 -466 
0.495 
0.505 
0.514 
0.523 
0.532 
0.541 
0.550 

0.559 
0 .568  
0.577 
0.599 
0.621 
0 .664  
0.706 
0 .749  
0.952 
1.142 

1.321 
1.491 
1. b5C 
1.811 
2.117 

0.00594 
0.J0573 
0.00550 
0.00525 
0.00498 
0.00471 
0 . 0 0 4 4 2  
0.00409 
0.00375 
0.00 340 

O.OOJO5 
0.00274 
1.00245 .~ ~~ ~ 

0.00225 
0.00220 
0.00292 
0.00426 
0.00572 
0.00717 0.50862 

0 .01006  
0.01153 
0.01456 0 . 0 1 3 0 1  

0.01609 
0.01760 

0.02044 
0.02192 
0.02511 

o . o i 9 i a  

0.02844 
9.03707 
0.04627 
0.05505 
0.06364 
0.0722G 
0 . 0 8 0 8 3  
0.08951 
0.09850 
0.10759 

0.11687 0.12636 

8.13605 
0.14596 
0.15607 
0.16639 
0.17693 
0 .18769  
0.2098s 0 0  19866 

0.22126 
0.23290 
8.24575 
9.27537 
0130743 
0,37578 
0.44983 
0.52948 
1 .00735  
2.04356 

2.967 b3 
4.02920 
5.24590 
6.70849 

11.26 7 43 

1.23303 
1.22858 
I ~ 2 2 3 8 6  
1.21803 
1 .21346  
1.20769 
1.201 46 
1.19466 
1.18718 
1.1 78n5 

1.16944 
1 .15869  
1.1b630 
1.13227 
1 .11739  
1.08671 

1.05916 
1.05220 
1.04708 

1.04308 
1.01985 
1.03717 
1.03490 
1.03293 
1. G 3121 
1.02968 
1 .a28 32 
1.027 0 9  
1.02497 

1- 023 18 
1.02033 
1 .01814 1.01640 

1 .014 90 
1.013 79  
1.01279 
1.01192 
1.01117 
1 . 0  10 5 1  

1.00992 
1.00940 
1.00893 
1 . 0 0 8 5 1  
1.00812 
1.00777 
1.00745 
1.00715 
1.00688 
1.00662 

1.00639 
1.00617 
1.00597 
1.00551 
1.00512 
1 .00449  
1.00399 
1.00359 
1.002 1 0  
1.00180 

1.001 45 
1.00121 
1 . 0 0 1 0 3  
1 . 0 0 0 9 0  
1.0 00 72 

~ ~ 6 9 4 s  

1.1642 
1.1444 
1.1361 
1.1368 
1.1400 
1.1664 
1.1970 
1.2419 
1.3154 
1.4040 

1.5213 
1.6193 
1.8069 
1.9562 
2.0233 
1.6976 
1.3204 
1.1106 
0.9924 
0.9188 

0.8711 
0.8358 
0 . 8 0 8 1  
0.7868 
0.7713 
0.7600 
0.7523 
0.7529 
0.7496 
0.7393 

0.7317 
0.7209 
0.7153 
0.7129 
0.7113 
0.7097 
0.7079 
0.7061 
a.1061 
0.7022 

0.7003 
0.6985 
0.6969 
0.6954 
0.6941 
0.6929 
0.6910 
0.6909 
0.6901 
0.68% 

0.6888 
0.6802 
0.6478 
0.6868 
0.6461 
0.6852 
0.6846 
0.6842 
0.6836 
0.5381 

0.5354 
0.5330 
0.5304 
0.5191 
0.4543 
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THERMOOYNANIC PROPERllES OF PARAHIOROGEN 

450 PSIA I S W A R  

TEWERATURf 

OEG. R 

' 26.647 
2b 
30 
32 
3 4  
36 
3b 
40 

42 
44 
46 
4b 
5 0  
5 2  
54 
56 

60 

62 
64 
66 
6b 
70 
75 
0 0  
85 
90 
95 

1 0 0  
105 
110 
1 1s 
120 
125 
130 
135 
140 
1 5 0  

160 
1 b0 
2 00 
220 
240 
ZbG 
2 b0 
3 0 0  
3 2 0  
3 4 0  

360 
3 b0 
4 0 0  
4 2 0  
440 
~ 6 0  
4bO 
500 
520  
540 

5a 

563 
5bO 
6 0 0  
650 
7 0 0  
d o 0  

I J J .  
1506 
2 0 0 i  

2 5 0 5  
3056 
3 5 0 6  
4 J O a  
5tGO 

900 

VOLUtE 

CU F T I L B  

0.20355 
0.20496 
0.28717 
0 - 2 095 5 .~...~. 
0.2121 1 
0.21487 
0.217b4 
0.22106 

0 -2245 7 
0.22140 
0.2326 0 
0.23125 
0.24243 
0.24023 
3.25479 
0.2623 0 
0.2710Z 
0.21129 

0.29363 
3.30670 
0.32774 
0.351b4 
G.38243 
a. * a  70 s 
0.60565 
0.71557 
O.bl549 
0.90790 

0.99462 
1.07825 
1.157bl  
1.23461 
1.30971 
1.38297 
1.45419 
1 .52S l l  
1.59502 
1.73169 

1.86565 
2.12646 
2.3b32 9 
2.63595 
2.bb560 
3.13239 
3 -37  b65 
3.62232 
3.86608 
4.10833 

4. 349rnb 
4.5907 3 
4.b3l lO 
5 .07105 
5.3105b 
5.54902 
5.7bb78 
6.02156 
6.26651 
6. S 0 43 5 

6 .  14252 
6.98055 
7.21 646 
7,81277 
b.40656 
9.59352 

10.77647 ~. 
11.9632 6 
17.88259 
23.7995 0 

29.7145C 
35.62395 
4 1  + 54866 
47.48674 
59. b9455 

XSOTnERll 
DERIVATIVE 

CU F T - P S I A I I  

3179.66 
3051.49 
2872.57 
2695. b4 
2533.61 
2360.31 
2200.30 
2053.43 

1b97.03 
1743. 60 
15b9.30 
1434.08 
12 b8 .  0 0 
1144.75 
1004.23 

070.43 
741.65 
621.04 

51l.OC 
411.60 
326.99 
259.57 
Z A A . ~ ~  
171.56 
201.91 
249.b0 
299.32 
347 . I 7  

392.5b 
437.19 
419.01 
519.21 
550.03 
595 -67 
632 -32 
660.10 
703.12 
711.27 

037 -34 
961.64 

1015.64 
1206.05 
1323.87 
1439.71 
1554.04 
1667 -15 
1719.29 
1890 -64 

2001.34 
2111.55 
2221.21 
2330.54  
2439.55 

2656.76 
2105.05 
2073.15 
ZPUi .10  

30db. 91 
3196.60 
3304.16 
3572.75 
3040.07 
4376.14 
1910.50 
>444.*3 
b109Sb5 

1 G772.05 

13435.11 
16097.07 
10756.88 
21420.bU 
26743.92 

25ca.2i  

ISOCHORE 
OE3IYPTIVE 

. B  P S I A I R  

77.570 
77.369 
76.777 
75.867 
74.711 
73.4b6 
72.117 
70.576 

68. (170 
65.960 
64. 0 3  7 
62.48Y 
53.90L 
57.112 
54.115 
50.926 
41.546 
43.909 

4 0 . Z 5 2  
36.375 
32.399 
28.423 
2u.626 
11.093 
12.699 
10.198 

0 .  622 
7.536 

6.720 
5.091 
5.587 
5.161 
4.816 
5.515 
4.254 
5.025 
3. b22 
3.477 

3.195 
2.759 
2 . 4 3 2  
2.178 
1.975 
1.807 
1.667 
1.548 
1.44* 
1.355 

1.276 
1.205 
1.143 
1.006 
1.035 

0.1891 
0.9468 
0.9CbO 
0.b723 
O.d39+ 

L.bU09 
0.7805 
0.1541 
0.6954 
0.6452 
0.563Y 

6.4506 

0.225C 

d.lb50 
G.150b 

G.1125 
Gall900 

c . 5 5 0 9  

5.3301 

G . 1 2 8 ~  

INTERNAL 
ENEYGY 
a r u i u  

-132.309 
-130.275 
-127. ill 
-123.752 
-120.196 
-116.441 
-112.478 
-108.300 

-103.902 
-99.269 
-94.392 
-89.255 
-63.035 
-7b.111 
-72.055 
-65.621 
-56.76U 
-51.404 

-43.469 
-34.032 
-25.457 
-15.221 

-C-226 
23.u37 
C7.107 
65.078 
19.910 
92.93* 

1 0 4 .  964 
116.1b2 
126.bb7 
137.262 
147.42b 
157.47b 
167. 4b6 
117.511 
187.603 
2 Ob. 142 

229.349 
274 a 705 
323.577 
375.972 
431.332 

547.5b8 
606.066 
666.112 
rz4.910 

7b3. 002 
640.24b iZ22.7b2 
896.591 1299.156 
952.052 1374.61 0 

418.1)01 

IO 06.680 
1C60.560 
1113.763 
1166.576 
1216.4hl  
1210.152 

1321.364 

8.66451 
8.99559 
9.30825 
9.6D102 
9.87666 

10.13326 
10.37236 

10.596 0 9  
10.80503 
11.00100 
11.18505 
11.35062 
11.52267 
11.67034 
11. 02621 
11.96149 
12.1c247 

12.25123 
1372.386 -. 12.3553b 
1423.179 2024.677 12+47514 
1549.242 2200.263 12.75651 
1 b74 .5b3 2375.0 83 15.01507 
1923.984 2723.350 1 3 r C b 1 2 3  
2173.GbC 13. 19068 
2421.940 11.25867 
367b.122 
4969.497 i6 .69b49 

oJZ6.904 17.52J 66 
1755. 641 l b . Z l S 4 . i  

ioa59.597 19.58472 
14700.QbS 21.49831 

i s .  672 06 

9261.l151 l a .  03316 

ENlllALPY 

BTUILB 

-115.341 
-113.196 
-109.b48 
-1t6.290 
-102.522 

-9b.537 
-91.325 
-b9.b79 

-85.1b9 
-boa238 
-15.0 IO 
-69.415 
-63.636 
-57.426 
-50.825 
-43.?64 
-3b.177 
-27.965 

-19.091 
-9.12P 

1.053 
14.091 
97.639 
64.SZJ 
97.514 

124.705 
117.863 
1bb.307 

lb7.bCO 
ZOb.030 
223.365 
240.156 
256.565 
272.71b 
20b.110 
304.621 
325.512 
352.440 

3b4.810 
451.b99 
522.172 
595.620 
671.7b2 
769.b67 
8L9.123 
90b.756 
988.2b4 

1067.24b 

1145.464 

1449.207 
1523.014 
1596-129 
166 0.  634  
174t .616  
1612.145 

lO83.2Zd 
1951.060 

3071.231 
3410.812 
5166.238 
6952.6 1 5  

6802.949 
10724.61)b 
12 723.2 11 
14816.563 
i9674.ab4 

ENTROPY 

BTUILB-R 

1.202bO 
1.28156 
1.39701 
1.51182 
1.62603 
1.73990 
1.85373 
1.96775 

2.08215 
2.19731 
2.31348 
2.631 P4 
2.55044 
2.67217 
2.79673 
2.925G9 
5.05620 
3.19737 

3.3*431 
3.50110 
3.66993 
3.b5264 
4.0SlJ.39 
4.55641 
4.90500 
5.31426 
5.57917 
5.b0336 

6.00117 
6.17049 
6.33979 
6.4b908 
6.62b76 
6.760 64 
6.bb609 
7.0061b 
7.12177 
7.34203 

7.55092 
7.94457 
8.31459 

CY 

8TU I 1 

1.16b 
1 196 
1.237 
1.277 
1.314 
1.34b 
1.379 
1.406 

1.429 
1.450 
1.467 
l .4b2 
1.496 
1.507 
1.516 
1.525 
1.535 
1.543 

1.553 
1.565 
1.579 
1.597 
I.61b 
1.660 
1.b27 
1.600 
1.599 
1.599 

1.606 
1.614 
1.627 
1.645 
1.66b 
1.697 
1.730 
1.160 
1.810 
1.905 

2.009 
2.241 
2.549 
2.632 
2.?73 
2.861 
2.918 
2.935 
2.916 
2.900 

2.864 
2.622 
2.779 
2.738 
2.699 
2.bb5 
2.635 
2.601 
2.506 
2.5b7 

2.551 
2.538 
2.528 
2.509 
2.497 
2.409 
2.487 
2.489 
2.536 
2.644 

2.?bb 
2.925 
3.075 
3.307 
4.532 

CP 

.a -R 

1.555 
1.623 
1.726 
1.832 
1.938 
2.050 
2.165 
2.284 

2.410 
2.543 
2.6b6 
2. b4S 
3 . J l l  
3.197 
3.4G9 
3.651 
3.939 
4.203 

4.692 
5.195 
5.794 
6.44 0 
7.GbS 
7.LS6 
5.966 
4.962 
4.351 
3.967 

3.714 
3.533 
3.466 
3.315 
3.252 
3.212 
3.10b 
3.176 
3.180 
3.210 

3.267 
3.435 
3.595 
3.746 
3.863 
3.940 
3.977 
3.9b3 
3.915 
3.932 

3.009 
3.842 
3.796 
3.751 
3.709 
3.672 
3. bCO 
3.611 
3.587 
3.567 

3.5511 
3.536 
3.524 
3.503 
3.490 
3.48J 
3.476 
3.478 
3.523 
5.633 

3.172 
A.911 
4.063 
4.307 
5.651) 

YELOC I T I  
OF SOUKI 

FTISEC 

4428 
4380 
4309 
4234 
4161  
4085 
4008 
3931 

3049 
3764 
3672 
3571  
3466 
3355 
3234 
3167 
2976 
Zb25 

2674 
2517 
2357 
2203 
2067 
1b72 
1b52 
10911 
1943 
1991  

2051  
2105 
2156 
2202 
2245 
2286 
2323 
2359  
2392 
2454 

2511 
261  3 
2717 
2b20 
2923 
3027 
3132 
3237 
3342 
3446 

3548 
365s 
3749 
3846 
3941 

4123 
4211 
4297 
*3&1  

4462 
4542 
4620 
4bO0 
49b7 
5324 
5639 
5936 
7224 
b270 

9lSG 
Y906 

10711  
1136Y 
1 2 4 3 4  

. 

Tno-Pn&sE BOUNDARY 

00 



TWERHODVNAHIC PROPERTIES OF PARAHYOROGEN 

450 PSIA ISOBAR 

TEHPERITURE OENSITV 

OEG. R LBICU F T  

30 
32 
34 
36 
38 
40 

42 
14 
46 
48 
50 
52 
54 
56 
58 
60 

62 
64 
66 
68 
70 
75 
00 
85 
90 
95  

1 0 0  
105  
110 
115 
120 
125 
130 
135 
140 
150 

160 
1 80 
2 0 0  
220 
240 
260 
2 8 0  
3 0 0  
320 
340 

360 
380 
400 
428 
140 
460 
480 
5 9 0  
520 
541  

560 
5 80 
LOO 
650 
700 
8 0 0  
900 

1000 
1 5 0 0  
Z O O 0  

2500 
so00 
3soo 
4000 
5010 

26.647 4.91280 
28  4.87899 

4.82693 
4.77208 
4.71449 
4.65408 
4.59051 
4.52 356 

4.45301 
4.37833 
4 .29915  
4.21192 
4.12496 
4.02856 
3.92487 
S . i l 2 4 l  
3.68982 
3.55505 

3.40560 
3.23854 
3.05119 
2.81219 
2.61486 
2.05316 
1.65112 
1.39748 
1.22626 
1.10144 

1.00$20 
0.92743 
0.86370 
0.80984 
0.76351 
0.72308 
0.68738 
0.65556 
0.62695 
0.97717 

0 53601 
0.47027 
0.41959 
0 37937 
0 -31655 
0.31918 
0.29598 
0.27602 
e.2SbKb 
0.24361 

0.22989 
0.21783 
0.20199 
0.19720 
0.18830 
0.18019 
0.17275 
0.16591 
0.15959 
0.15374 

0.14831 
0.14326 
0.13853 
0.12800 
0.11895 
0. IO 424 
0.09278 
0.08359 
0.05592 
0.04202 

0.03365 
0.02b07 
0.02407 
0.02106 
0.01675 

Y (OH/OVJ 

BTUILB PS 

313.05 
312.35 
311.76 
310.67 
509.83 
307.45 
304.33 
300.61 

295.60 
289.91 
283.08 
275.13 
267.10 
258.19 
240.30 
237.92 
226.72 
214.94 

202.86 
190.48 
178.41 
167.38 
158.28 
149.53 
156.66 
169.91 
185 .24  
201.48 

218.10 
235.15 
252.23 
269.71 
287.73 
306.38 
325.74 
345.87 
366.81 
411 - 2 1  

458.88 
512.93 
673.30 
786.72 
897.38 

1001.63 
1097.24 
1184.31 
12b3.29 
1335. b9 

1402.87 
1166.12 
1527.18 
1586.72 
1645. 60 
1701.84 
1764.28 
1824.52 
1885.60 
19C7.45 

2010.58 
2074.37 
2130.04 
2305.59 
2171.54 
2832.96 
3161.a7 
3512.20 
5323.46 
73OZ.10 

9472 .84 
11778 -11 
14268.39 
17270.28 
28167.02 

13.522 
13.210 
12.858 
12.454 
12.Gb2 
11.713 
11.396 
11.097 

10.820 
10.548 
10.279 
10 .003  

9.710 
3.408 
3 .091  
8 .757  
8 .397  
8 .017  

7.608 
7.178 
6 . 7 2 3  
5 .261  
5.821 
5 .059  
4 .727  
4 .539  
c. 397 
1 . 2 7 5  

4.163 
4.069 
3.977 
3.880 
3 .782  
3.680 
3.577 
3.472 
3.368 
3.162 

2 .967  
2 .618  
2 .367  
1 . 1 8 2  
2.055 
1.975 
1.930 
1.910 
1 -90 .  
1 .919  

1.937 
1 .961  
1 .986  
2.012 
2.037 
2.010 
2.080 
2.090 
2.114 
2.127 

2.136 
2 .147  
2.154 
1 .166  
2.172 
1 .173  
2.171 
1. 166 
2.116 
2.025 

1 .920  
1.828 
1.737 
1.615 
1 .186  

-Y  t DP/OV)* 

ru PSIA 

15621.01 
14880.17 
1 3865. 66 
12864.76 
11944.67 
11022.32 
10137.21 

9288.83 

8447 .49 
7634.04 
6832.63 
6 044.44 
5113.26 
1611.71 
3941.41 
J 318.45 
2736.54 
2207.83 

1740.39 
1333.64 

997.71 
737.75 
$51 .83 
352.25 
333.40 
349.21 
367 e05 
382.39 

394.61 
405.47 
413.72 
120.48 
426.06 
433.72 
434.65 
437.98 
HO.83 
415.39 

448.82 
452.23 
455.52 
457.54 
458.78 
659.53 
459.% 
460 a17 
160.21 
lbO -20 

660.10 
C59.95 
459.77 
459.- 
459.37 
159.16 
458.95 
458.74 
458.53 
458.32 

458.12 
457.93 
157.74 
157.35 
45b.89 
156.18 
155.59 
455.10 
453.51 
152.66 

152.14 
451.78 
451.49 
151.09 
418.01 

0.0043651) 
0.0051967 
0.0055372 
0.0058973 
0 .0062 547 
O.UO66670 
0.0 0 71 141 
O.OO7j 980 

0.0001527 
0.0087712 
0 - 0  094 893 
0.0103383 
0.0112 737 
0.0123842 
0.0137296 
0.0353465 
0 .0  173754 
0.0199241 

0.0231283 
0 d 2 7 2  751 
0.0324734 
0.0385261 
0.0446217 
0.0 6852 56 
0.0380798 
0.0 292 035 
0.0231900 
0 ~ 0 1 9 6 9 1 0  

0.0 170 299 
0.0150226 
0.0135048 
0.0122917 
1.0113 039 
0.0 104821 
0 -0097865 
0.0091889 
0.0086192 
0.00780 74 

0.0071192 
0.0061019 
0.0 0533 91 
0.0047611 
0.0013046 
0.0039332 
0.0036244 
0.0031630 
0.0 031 385 
0.0029435 

0.0027723 
0.0026206 
0.0 026853 
8.0023637 
0.0 022539 
0 .0021540 
0.0020629 
0.0019794 
3.001PO25 
0.0018315 

G.001Ib57 
0.UOl7J45 
0.0016475 
0.001$207 
O.GJlClZ2 
0.0 0 12 d 62 
O.r)010995 
0.0009901 
0-0106618 
O.PO04971 

0.0003981 
0 a 0003 320 
0.0002848 
0.0 00 2 494 
0. 0002 009 

THCRHAL YISCOSITV 
:ONOUCTIVITY L 
a r u / n - n u - R  LBIFT-SEC 

x 105 

0.04895 1.841 
0.05230 1.678 
0.05588 1.102 
0.05839 1.327 
0.06OUS 1.201 
0.06146 1.097 
0.06307 1.009 
0.06415 0.913 

0.064bO 0.867 
0.06506 0.809 
0.06498 0.757 
0.86257 0.709 
0.063 09  0.666 
0.06296 0.625 
0.06160 0.587 
O.ObOl4 0.550 
0.05829 0.515 
0.05624 0.681 

0.05598 0.447 
0.05196 0.411 
0.05013 0.382 
0.04814 0.351 
0. 54602 0.322 
0.04039 0.267 
0.03105 0.239 
0.03385 0.226 
0.03291 0.221 
0.03264 0.220 

0.03276 0.221 
0.03109 O . L Z 4  
0.03370 0.227 
0.03446 0.232 
0.03529 0.236 
0.03618 0.241 
0.03712 0.246 
0.03778 0.251 
0.03881 0.256 
0.04142 0.267 

0.04436 0.277 
0.05301 0.311 
0.06192 0.314 
O.GbY46 0.369 
0.07570 0 .sa9 
0- 08072 0.405 
0.08463 0.420 
0.08764 0.132 
0.0.3991 0.614 
0.O91bT 0.456 

0.09305 0.466 
0.99419 0.476 
0.09521 O.4bb 
0.09616 0.196 
0.09711 0.50s 
0.09809 0.514 
0.59911 0.524 
0.10020 0.533 
U ~ l C A 3 4  0.542 
0.10253 0 .s51 

0.103bO 3.560 
1.lO5.ll 0.56Y 
1. 1 0647 0.577 

0.599 O.111G2 
0.11373 0.621 
0.12146 0.664 
0.12927 U.lU7 
0.13714 0.749 
0.17b80 0.953 
0.27727 1.143 

0.33496 1.323 
0.39525 1.494 
0.49603 1.657 
0.54023 1.014 
0.9430 6 2.120 

THERMbL 
I I F F U S I Y I T I  

SP F l I I I R  

0.00641 
0.00660 
0.00671 
0.00668 
0.00657 
0 . 0 0 6 4 4  
0. 00 635 
0.00621 

0.00604 
0 . 0 0 5 8 4  
0.00563 
0.00519 
0.00514 
0.00419 
0 .00462  
0 .  O O C S L  
0 . 0 0 4 0 1  
0.00319 

0.00338 
0.00309 
0.00284 
0.00263 
0.00249 
O.GO271 
0.00 366 
0 . 3 0 4 8 8  
O.PB617 
0.00747 

0.00877 
0 . 0 1 0 1 0  
0.01 146  
0.01284 
0.01421 
0.01558 
0.01691 
0.01813 
0.01947 
0.02234 

0.02533 
9.03205 
0.04105 
0 . 0 4 8 8 8  
0.05055 
0.56420 0.0719U 

0.07972 
0.G8767 
0.09579 

0.10407 
0.11254 
0.12118 
0.13002 
0.13904 
0.14824 
0.15 761 
G.16723 
0.17701 
G.16698 

0.19715 
1l.20752 
0.21809 
6.24537 
0.27395 
0.33481 
0.40481 
0.47176 
u.09743 
1.81766 

2.63907 
3.58291 
4.66312 
5.955 98 
9.44908 

DIELECTRI: 
’ CONSTANT 

1. 26146 
1.25946 
1 .25139  
1.25317 
1.249 79  
1.24626 
1.24256 
1.23866 

1.23458 
1.23027 
1 .22571  
1.22088 
1.21575 
1.21027 
1.2 0440 
1 .190  07 
1.1912U 
1.18370 

1.17543 
1.16624 
1.15603 
1.144 72 
1.13254 
1.10292 
1.08213 
1.01918 
1. G 60 5 1  
1.05422 

1.04940 
1.04551 
1.04233 
1.03965 
1 037 35 
1.0 3535 
1.03358 
1 - 0 3 2 0 1  
1.03060 
1.02816 

1.02612 
1 .02289  
1.02040 1.018*3 

1 . J l 6 8 3  
1.01549 
1 0 143 6 
1.01339 
1.0 12 54 
1.011.30 

1.01114 
1.0 10 55 
1 . 0 1 0 5 3  
1.0 0955 
1.00912 
1 .00872  
1.00836 
1.35803 
f.JG772 
1.30744 

1.60718 
1.OObYJ 
1.00671) 
1 .00119  
1.00575 
1,50504 
1.90448 
1.054G4 
1.402 70 
1.00283 

l.OU163 
1 .00136 
1.00116 
1 . 0 0 1 0 2  
1.00081 

PRA NOTL 
NUMBER 

2.1054 
1.8747 
1. 6484 
1.4989 
1.3952 
1.3166 
1.2465 
1.1960 

1.1613 
1.1384 
1.1215 
1.1250 
1.1294 
1.1425 
1.1650 
1.2021 
1.2527 
1.3180 

1.3997 
1.4920 
1.5905 
1.6930 
1.7787 
1.7265 
1.4218 
1.1939 
1.0511 
0.9612 

0.9020 
0.8596 
0.8273 
0.8022 
0.7838 
0.7704 
0.7611 
0.7610 
0.7566 
0.7450 

0.7357 
0.7255 
0.7108 
0.7158 
0.7137 
0.7117 
0.7097 
0.7076 
0.7054 
0.1033 

0.7015 
0.6994 
0.6977 
0.6961 
0.6946 
0.6934 
0. b922 
0.b913 
0.6304 
0.6097 

0.6890 
0.6884 
0.688U 
0.6070 
0. b862 

0.604b 
O.Cd42 
0.6636 
0.539u 

0.53b3 
0.5348 
0.5315 
0.5208 
0.4580 

0.6653 
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THERMODYNAHIC PROPERTIES OF PARAHVOROGEN 

5 0 0  P S I A  ISOBAR 

TEMPE RAT URE YOLUHE 

OEG. R CU FTILB 

26.040 0.20310 
2 8  0.20428 
30 0.20643 
32 0.20075 
34 
36 
38 
40 

42 
44 
46 
4 8  
so 
52 
54 
56 
58 
60 

62 
64 
6 6  
6 8  
70 
75 
8 0  
85 
90 
95 

1 0 0  
1 0 5  
110 
1 1 5  
1 2 0  
1 2 5  
130 
1 3 5  
1 4 0  
1 5 0  

160 
1 8 0  
ZOO 
2 2 0 .  
240 
2 60 
280 
3 0 0  
320 
340 

3 60 
380 
4 0 0  
420 
440 
4 6 0  
4 0 0  
5 0 0  
520 
5 4 0  

560 
5 8 0  
600 
650 
700 
8 0 0  
900 

1000 
1 5 0 0  
Z O O D  

2500 
3 0 0 0  
3 5 0 0  
4 0 0 0  
5 0 0 0  

0.21124 
0.21392 
0.21679 
0.21990 

0.22327 
0.22694 
0.23095 
0.23537 
0.24024 
0.24566 
0.25173 
0.25059 
0.26642 
0.27548 

0.2660 9 
0.29869 
0.31305 
0.33231 
0.35484 
0.4315 7 
0.52829 
0.62591 
0.71718 
0.80225 

0.80235 
0.95860 
1.03182 
1 ~ 1 0 3 2 0  
1.17109 
1.2 3892 
1.30457 
1.16905 
1.43253 
I. 5510 1 

1.61085 
1.91502 
2.14798 
2.37681 
2.60266 
2.82628 
3.04817 
3 s 26869 
3.48812 
3.7 0 665 

3.92444 
4.14162 
4.35829 
4. 5745 2 
4.79039 
5 .00534 
5.22121 
5.43625 
5.6510 9 
5.86574 

6.08024 
6.29460 
6.50083 
7.04397 
7.57859 
0.64672 
9.71385 

10.78033 
16. 1081 4 
21.4335 b 

26.7571 1 
32.08103 
37.40774 
42.75096 
53.72071 

ISOlHERM IS3CHORE INTERNAL 
O E R I l l A T l Y E  D E I I V A T I V Z  ENERGV 

CU FT-PSIA I .0  a S I l I R  BTUlLB 

3220.59 
3118.65 
2942.83 
2768.07 
2601.64 
2445.98 
22&6.07 
2129.96 

1976.03 
1822.18 

.1666.10 
1519.65 
1373.17 
1228.80 
1093.13 
959.41 
831.44 
713.09 

604.47 
505.22 
b16.70 
342.54 
285.03 
210.97 
214.63 
251-35 
Z%.75 
342.88 

388.54 
432 .ll 
474.54 
5lb.16 
555.65 
593 -96 
631 -25 
667.61 
703.23 
772 .*C 

839.46 
964 -42 

1089.99 
1211 -60 
1330.54 
1447.25 
1562.30 
1676.02 
1780.69 
1900.49 

2011.50 
2122.00 
2232.09 
2341 -68 
2450 -92 
2559.85 
2668.53 
2776.98 
2b85.23 
2993.31 

3101.25 
3209 a 0 5  
3316.73 
3585.52 
3853.81 
4389.36 
4923.96 
5457.96 
8123.71 

10786.03 

13449.14 
16111.13 
18772 -95 
21434.60 
26758.01 

7 r . m  
77.573 
77.110 
76.302 
75.206 
74.022 
72.713 
71.228 

69.577 
67.741 
65.698 
63.444 
60.982 
58.319 

52.465 
49.296 
45.970 

42.508 
38.937 
33.301 
31. 654 
23.106 
20. 455 
15,294 
12.145 
10.148 

8.783 

? . I 8 4  
7.020 
6.411 
5.900 
5.487 
5.131 
C.824 
4.556 
b.320 
1.929 

3.595 
1 .098 
2.724 
2.436 
2.206 
2.017 
1.859 
1.725 
1.609 
1.509 

1.420 
1.342 
1.272 
1 . 2 0 9  
1.152 
1 .100 
1.053 
1.010 

0.9701 
0.9334 

0.8994 
0.8678 
0.8384 
0.7130 
G.7172 
0.6261 
G.5567 
0.5007 
0.3335 
0 .2500 

0 .2000 
U.1667 
0.1429 
0.1250 
0 . 1 0 0 0  

55.470 

-132.218 
-130.489 
-127.361 
-124.041 
-120 e 5 3 0  
-116. b24 
-1 12.921 
-108.808 

-104.185 
-99.940 
-95.1b4 
-90.114 
-84.867 
-79.311, 
-73.463 
-67.285 
-60 . I 46  
-53.798 

-46. 390 - 38. 468 
-29.978 
-20.882 
-11.209 
15.315 
37.946 
57.260 
73.231 
87.109 

99.786 
111.486 
122. 601 
133.3U 
143.793 
154.086 
164. 303 
174.510 
184.763 
205.573 

227.000 
272.674 
321.816 
374.415 
429.939 
481.546 
546.450 
605.829 
665.164 
724.040 

782.200 
b39.506 
895.905 
951.415 

10 06.094 
1 0 6 0 . 0 0 6  
1113.245 
1165.890 

12b9.723 

1320.979 
1372.004 
1422.818 
1528.926 
1 674. 305 
1923.764 
2 172.905 
2421.192 
3676.853 
4969-  460 

6326.881 
7755.581 
9260.568 

10856.b39 
14668.098 

1210.027 

ENTHLLPV 

B T U I L B  

- 11 3.414 
-111.575 
-108.240 
-104.713 
-100.972 

-97.010 
-92.849 
-86.240 

-83.813 
-70.920 
-73.781 
-68.353 
-62.625 
-56.5 7 0  
-50.157 
-43.343 
-36.0 79  
-28.292 

-19.302 
-10.814 

-0.920 
9.085 

21.644 
54.273 
06.858 

115.211 
139.632 
161.186 

181.480 
200.240 
21 8.134 
235.404 
252.294 
268.793 
205.088 
301.266 
317.396 
349.731 

382.439 
449.979 
520.690 
594.c75 
670.910 
749.221 
828.569 
908.466 
988.117 

1067.225 

1145.550 
1222.964 
1299.424 
1374.954 
1449.620 
1523.408 
1596.659 
1669.214 
1741.221 
l b l P ~ 8 1 1  

1883.927 
1954.7 9 9  
2025.448 
2201.102 
2375.979 
2724.333 
3072.276 
3419.904 
5167.449 
6953.072 

880 4. 2 2  6 
10725.851 
12724.011) 
15814.999 
19641.900 

ENTROPY 

0TUILB-R 

1.20471 
1.27179 
1.38654 
1 .50058 
1.61396 
1.72692 
1. 03963 
1.95249 

2.06554 
2.17915 
2.29354 
2.40905 
2.52595 
2.64468 
2.765 6 8  
2.08956 
3.01700 
3.14897 

3.2 8650 
4.43015 
3.58295 
3.74221 
3.91462 
4. J 6462 
4.78567 
5.12973 
5.40900 
5.64442 

5.85066 
6.03376 
6.20027 
6.35453 
6. 49765 
6.63233 
6.76016 
6.88227 
6.99959 
7.22267 

7.43374 
7.83016 
8 .20249 
8.55402 
0 . 0 8 6 2 8  
9.19915 
9.59413 
9.76954 

10.02659 
1 0  2 66 10 

10.49003 
10.69932 
IO. 89551 
11.01974 
11.25347 
11.41166 
11.57314 
11.72141 
11.862 79 
11.99765 

12.12660 
12.25088 
12.37070 
12.6521b 
12.91163 
13.37711 
13.7 86 62 
14.15267 
15.5 6 8  96 
16.59461 

17.41979 
18.11953 
1 bs 72914 
19.4b008 
21.50691 

c v  CP 

BTU I L 3  -R 

1.171 
1.195 
1.237 
1.276 
1.313 
1 .347 
1.377 
1 .405 

1.428 
1.449 
1. 467 
1.482 
1.496 
1.507 
1.511 
1.526 
1.534 
1.542 

1.550 
1.559 
1.570 
1.582 
1.595 
1.624 
1. b25 
1.613 
1.605 
1. 605 

1. 611 
1.619 
1.632 
1.650 
1.673 
1.701 
1.734 
1.772 
1.814 
1.907 

2.012 
2.244 
2.450 
2.633 
2.774 
2.869 
2.920 
2.937 
2.920 
2.9G1 

2.865 
2 .823 
2.780 
2.739 
2.700 
2.66b 
2.635 
2.609 
2.587 
2.567 

2.552 
2.539 
2.52b 
2.509 
2.49b 
2.489 
2.487 
2.489 
2.536 
2.644 

2.786 
2.924 
3.G73 
3.299 
4.471 

1.554 
1.613 
I. 7 1 5  
1.819 
1.922 
2.030 
2.142 
2.258 

2.378 
2.506 
2.644 
2.786 
2.943 
3.116 
3.301 
3.515 
3.762 
4.041 

4.359 
4.732 
5.170 
5.649 
6.118 
6.754 
6.131 
5.231 
4.580 
4. 152 

5.860 
3.657 
3.510 
3.403 
3.327 
3.276 
3.245 
3.229 
3.225 
3.247 

3.298 
3.460 
3.614 
3.761 
3.875 
3.950 
3.986 
3.990 
3.972 
3.937 

3.894 
3.847 
3.800 
3. 754 
3.712 
3.675 
3.642 
3.614 
3.589 
3.569 

3.552 
3.537 
3.526 
3.504 
3.491 
3.481 
3.477 
3.478 
3.523 
5.630 

3.772 
3.910 
6.061 
4.298 
5 . 5 9 0  

VEL OCI T I  
OF SOUWO 

F T l S E C  

4455 
4415 
4348 
4276 
4205 
4133 
4059 
3982 

3904 
3821 
3730 
3638 
3538 
3430 
3320 
3200 
3073 
2942 

2806 
2665 
2 5 2 1  
2381  
2251 
EOlb 
1931 
1943 
1981 
2027 

2077 
2126 
2174 
2220 
2262 
2302 
2339 
2374 
2407 
24bb 

2525 
2625 
2729 
2831 
2934 
3038 
3143 
3248 
3353 
3457 

3559 
3660 
3759 
3856 
3951  
4043 
4134 
4221 
4307 
4390 

4472 
4551 
4629 
4817 
4996 
5332 
5647 
5944 
7230 
8283 

9185 
9990 

10721  
11375 
12446 

' TYO-PHASE BOUNOARV 
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T4ERMOOYNA8lIC PROPERTIES OF aARAHYOROGEN 

5 0 0  P S I A  ISOBAR 

TEMPERATURE OENSITV 

O E G .  R L W C U  F T  

26.840 4.92375 
28 4. 89524 

i O W / O T \ / V  THERMAL 
:ONOUCTIVITY 

l / O E G .  R BTU/FT-HR-R 

V ISCOSITY THERMAL OIELECTRIC 
O I F F U S I V I T V  CONSTANT 

PRANOTL 
NUMBER 

2.0905 
1.8946 
1.6629 
1.5092 
1.4024 
1.3200 
1.2477 
1.1954 

1.1580 
1.1332 
1.1196 
1.1126 
1.1144 
1.1240 
1.1390 
1.1689 
1.2089 
1.2572 

1.3155 
1.3677 
1.4500 
1.5319 
1.5986 
1.6482 
1.4713 
1.2597 
1.1056 
1.0035 

0.9335 
0.8851 
0.8475 
0.8183 
0.7967 
0.7811 
0.7700 
0.7692 
0.7636 
0. 7502 

0.7397 
0.7301 
0.7223 
0.7186 
0.7161 
0.7138 
0.7115 
0.7091 
0.7068 
0.7045 

0.7023 
0.7003 
0.6984 
0.6967 
0.6952 
0.6939 
0.6927 
0.6917 
0.6908 
0.6900 

0.6893 
0.6887 
0.6882 
0.6871 
0.6864 
0.6853 
0.6847 
0.6842 
0.6836 
0.5398 

0.5372 
0.5357 
0.5326 
0.5223 
0 a 4613 

SP FT/HR 

318.21 
317.4J 
317 e 0 2  
316.18 
315.44 
313.61 
319.68 
307.06 

302.51 
297.03 
290 -31 
283.54 
275.83 
267.23 
258.35 
248.57 
238.18 
227.53 

216.68 
205 -56 
194.45 
183.96 
174.85 
161.42 
162 -86  
172.98 
186.74 
202.05 

218 -33 

13.460 
13.25b 
12.873 
12.484 
I2.100 
11.757 
11.444 
11.149 

IO. 876 
10.608 
13.344 
10.07b 

3.795 
3.505 
3.208 
8.893 
8.561 
9.212 

7.843 
7. 459 
7.057 
5.650 
6.254 
5. 435 
b 9 1 1  
4.713 
4. 534 
4.390 

4.263 
4. 157 
4. 053 
3.949 
3.843 

3.629 
3.520 
3.412 
3.200 

3 . 0 0 0  
2.644 
2.388 
2.199 

1.988 
1.921 
1-920 
1.918 
1.921 

I. 925 
1.969 
1.994 
2.019 
2.044 
2.066 
2.086 
2.104 
2.119 
L. 133 

2.143 
2. 152 
2.159 
2.170 
2.17b 
2.177 
2.174 
2.169 
2.118 
2.027 

1.321 
1.828 
1.739 
1.620 
1.202 

3.738 

z.070 

15896.77 
15266.53 
14255.55 

O.OO48829 
0 .DOSO812 
0.0 054091 
0.0057526 
0.0060941 
0.0066737 
O.OOb895b 
0.0073537 

0.04966 
0.05252 
0.05617 
0.05874 
0.06045 
0.06191 
0.06J58 
0.06472 

0.06SC3 
0.06575 
0.06573 
0.06540 
0.06481 
0.06397 
0.06291 
0.06139 
0 0 05969 
0.05782 

0.05579 
0.05359 
0.05187 
0.05009 
0. 04819 
0.04326 
0.03890 
0.03616 
0.03477 
0.03418 

9.03407 
0.0 3626 
0 .a3474 
0.03540 
0.33616 
0.0 3699 
0.03787 
0.03645 
0.03945 
0 . 0 4 2 0 1  

0.04491 
0.05328 
0.06206 
0.06956 
0.07578 
0. 080 79  
O.O.346P 
0.08769 
0.08997 
0.09173 

0.09312 
0.09426 
0.09528 
0.09624 
0.09719 
0.09817 
0.09920 
0 .10029 
0.10143 
0.10263 

0.10390 
0.10522 
0.10658 
0.11013 
0.11385 
0.12160 
9.12923 

0.17705 
0.27727 

0.33496 
0.39321 
0.45568 
0.53843 
0.92638 

0.i3130 

1.656 
1.714 
1.513 
1.354 
1.225 
1.118 
1.029 
0.952 

0.865 
0.826 
0.773 
0.725 

0.641 
0,603 
0.567 
0.533 
0.500 

0.468 
0.437 
0.406 
0 -377 
0.350 
0.291 
0.259 
0.242 
0.233 
0.229 

0.229 

a .662 

0.00649 
0.00665 
0.00676 

0.00664 
0 . 0 0 6 X  
0.00643 
0.00630 

o . o a 6 7 ~  

1.26022 1.262 IO 

1.25741 
1.25424 
1.25095 
1.24747 
1.24385 
1.24005 

3 0  
32 
3 C  
36 
36 
40 

4 2  
42 
46 
48  
5 0  
52 
5 4  
56 
58 
60 

62 
64 
66 
68  
70 
75 
80 
65 
90 
95 

1 0 0  
105 
110 
i 15 
120 
125 
1 3 0  
1 3 5  
140 
1 5 0  

160 
1 8 0  
2 0 0  
220 
2 4 0  
260 
2 8 0  
300 
320 
3 40 

360 
380 
600  
420 
440 
C60 
480 
5 0 0  
520 
540 

5 6a 
580 
600 
650 
700 
8 0 0  
900 

1 0 0 0  
1 5 0 0  
2 0 0 0  

2500 
3000 
3500 
4 0 0 0  
5 0 0 0  

4.84416 
4.79032 
4.73390 
4.67472 
4.61276 
4.54747 

4.47886 
4.40642 
4, 32986 
4.2 4869 
6.16255 
4.07074 

3.86714 
3.75347 
3.63006 

3.49544 
3 . 3 4 8 0 0  
3.18624 
3.00924 
2.81813 
2.31712 
1.892% 
1.59769 
1.39434 
1.24650 

1.13334 
1.04319 
0.96916 
0.90645 
0.85332 
0.80716 
0.76654 
0.73044 
0.69807 
0.64226 

0.59565 
0.52219 
0.46555 
0.42073 
0.38422 
0.35382 
0.32807 
0.30593 
0.28669 
0.26979 

0.25481 
0.24145 
0.22945 
0.21 860 
0.20875 
0.19976 
0.19153 
0.18395 
0.176% 
0.17048 

0.16147 
0.15887 
0.15364 
0.14197 
0.13 195 
0.11565 
0.10295 
0.0 9276 
0.06208 
0.06666 

0 - 0 3  IS7 
0.03117 
0.02673 
0.02339 
0.0 1861 

s.9tzs.a 

13263.79 
12339.58 
11 434.2 7 
t O W  -12 

9685 -94  

8450.37 
8029.29 
7213.99 

0.0078612 
0.0084367 
0.0 091 070 

8.00614 
0.00595 
0.00574 

1.2360 7 
1.23189 
1.22748 

6 456.55 
5 715 -90 
5002.12 
4342.55 
3110.18 
3 120 e78 
2‘588 -56 

2112.89 
1691 -46 
1.127.69 
1130.79 

003.25 
I .B I .8 I  
1.06.28 
1401.57 
I.13.77 
lr27.40 

b40.3b 

b59.90 
b67 -87 
b74.15 
C79.42 
b83.81 
487.66 
#,90.90 
b96. IO 

500.02 
503.61 
5 0  7.45 
!809.79 
2811.22 
512 .07 

I.SO .71 

0.0098262 
0.0 106669 
0.011b588 
0.0127755 
D.0  lYlLD7 
0.0157960 
0 a 0177588 

0.0201182 
0 0230 198 
0 A265878  
0.0307088 
0.0349909 
0.0418425 
0.0 376438 
0.030242b 
0.0245264 
0.0205493 

0.0 176781 

0.00552 

0 . 0 0 5 0 4  
0 .00  b80 
0.00452 
0.00223 
a. 0 0  394 

0.00366 
0 . 0 0 3 3 8  
0.00315 
0.00295 
0.00280 
0.00276 
0.00335 
0 .00433 

0.00660 

0. 00 779 
0.00898 
O . O l J 2 1  
0 . 0 1 1 ~ 8  
0.01274 
0 .01  399 

a. oas29 

0.00544 

1.22282 
1.21789 ..~. . 
1.21266 
1.20710 
1 .20115 
1.19476 
1.187 87 

1.18039 
1.17225 
1.16338 
1.153 75 
1.14343 
1.1 1675 
1.09459 
1.07939 
1.06902 
1.061 53 

l.OSS83 
1.05130 
1.047 59 
1.04646 
1.04182 
1.0 3952 
1.03750 
1.03571 
1.03411 
1.03135 

1.02905 
1.02544 
I. 0 2265 
1.02046 
1.01867 
1-01718 

l.OlC84 
1.0 1391 
1.0 13 0 8  

1.01235 

1. a 1592 

234.80 
251.83 
269.55 
287.48 

0.  0155 741 
0.0 139 397 
0 - 0  126265 
0.0115719 

..... 
0.230 
0 .L33 
0.236 
0 .241 
0 .215 
0 -250 
0.254 
0.259 
0 .210  

0.2.90 

3 w . i u  
325.65 
345.57 
366.52 
110.95 

458.63 
562.51 
673.10 
786.86 
397.97 

1002.65 
1098.68 
1185.11 
1265 -43 
1338.10 

1405.52 
1468.97 

0.0 1 0  7 0 22 
0.00996% 

. .-~. .  
0.01523 
0.01631 
0.01752 

. ~ ~ . - ~  ~ .. 
0.0093426 
0.0087993 
0.0 079 0 25 0 .02014 

0.02286 
0.02949 
0.03669 
0.04396 
0.05089 
0.05780 
9.QCb77 

0.0071903 
0 .OO61515 
0.0053689 
0.0047792 
0.0043155 
0.0039396 
0.0036277 
0.0 033643 
0 -0031 385 
a.aoz94zs 

0. DO27 707 
0 a 0  026 187 
0 - 0  026831 
0.0 02 S b i 3  
0 .O 022516 
0.3021 515 
0 .OO2O6Ob 
0. ooi 916.9 
o.ooi9aoo 
0.0018290 

0.0017633 
0.0017022 

0.0015186 
0.0014103 
0 .OO12346 
0.0010982 
0.0009891 
0.0006613 
0.0 004968 

0 .DO03979 
O.OOU3319 
0.0002 847 
0 .OOOZ493 
0 .0002008 

o.aoi6+53 

. ~ ~ . .  
0 .si2 
0.345 
0 -369 
0.389 
0.406 
9.520 
0.433 
0.445 
0.456 

0.466 
0.477 
0.487 
0.496 
0.506 
0.515 
0.524 
0.533 
0.542 
0.551 

0.560 
0.569 
0.578 
00600 
0.622 
0.665 
0.708 
0.750 
0.954 
1.145 

1.325 
1.496 
1. b6O 
1.817 
2.124 

5 . 1  2-54 
5812.75 
512.79 
412.72 

0.07183 
0.07902 
0.006ss 

512.58 
512.38 
512.15 
511.40 
511.63 
511.36 
511.09 
510.83 
510 -56 
511.30 

510.05 
509.81 
509.51 
509.02 
506.51 
507.63 
506.90 
506.29 
504.32 
503.28 

0.09384 . ~. 
0.10148 
0.10929 
0.11127 

I .  0 11 70 
1.011 1 2  
1.01059 
1.01011 

. ~... 
1530 . I 9  
1589.88 
1648.95 
1708.21 

0 . l Z S C l  
0.13372 
0.14221 
0.15086 
0.15969 
0.16469 

0.17787 
0.18723 0.19676 

0.22138 
0.24714 
0.30208 
0.36159 
0.42558 
0.80950 
1.63693 

2.37639 
3.22589 
4.19711 
5.35520 
8.90253 

i.00961 
1167.74 
1828.01 
1889.20 
1951.01 

21114.30 
2078.14 
2142.86 
2307.50 
2475.54 

3166.09 
3516.50 
5327.99 
7307.05 

9277.16 
11782.50 
14266.87 
17241.93 
27844 - 0 4  

28i9.09 

1.0  0927 
1.00891 
1.0 0857 
1.00825 

1;00796 
1.0 0769 

1.0 0687 
1.0 0638 
1.00559 
1.00498 
1.00448 
1.00300 
1.0 0225 

1.0 01 80 

i.00~43 

I. 1.001 0 0129 51 

1.00113 
1.0 0090 

502.6b 
502.20 
501.85 
501.38 
438.09 
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TNER)IOOYNAI(IC PROPERTIES OF *ARAHYOROGEN 

550 P S I 6  ISOBAR 

1EMPiRAlURI VOLU?E ISOTHERN ISOCHORE INTERNAL ENrLALPV 
OERIVATIVE O E R I V A T I V E  ENERGY 

DE&. R CU F T l L B  CU FT-PSIAiLB 'SIA/R BTU/LB 

27.030 
20 
30 
32 
34 
36 
38 
40 

42 
44 
46  
4b 
5 0  
52  
54 
56 
5 8  
60 

62 
64 
66 
6b 
7 0  
75 
80 
b5 
90 
95 

1 0 0  
105 
1 1 0  
115 
120 
1 2 5  
130 
135 
140 
1 5 0  

160 
1 b0 
200 
2 2 0  
2 4 0  
2 60 
280 
300 
3 2 0  
340 

360 
3 6 0  
coo 
CZJ 
44s 
460 
480 
5 0 0  
520 
5 4 0  

5 60 
5 b0 
600 
650 
7OJ 
8 0 0  
900 

1 0 0 0  
1500 
2000 

2500 
3 0 0 0  
3 5 0 0  
4000 
5 0 0 0  

0.20265 
0.20362 
0.20572 
0 - 2079 b 
0.2104G 
6.21306 
0 * 2157 b 
0.21679 

0.22204 
0.2255 7 
0 .229*0  

0.24b96 
0. 255SO 
0.26244 
0.27051 

0.27991 
0.2907 6 
0.303kb 

0.3SbSS 
0.39520 
0. 4730 6 
0.5576b 
0.64013 
0.71622 

0 - 7921 9 
0.b6273 
0.93046 
0.99591 
1.ObOOU 
1.1Zlb6 
1.1b238 
1.24177 
1.30019 
1.41Gl 

n . s i e i  

1.52665 

1.95570 
i .74233 

2.16498 
2.37133 
2.57547 
2.7779t 
2.97898 
3.17696 
3.3 780 9 

3.57641 
3.77424 
3.91151 
4.16835 
4.36462 
4.56099 
4.75668 
4.95254 
5.11799 
5.34327 

5 - 5 5  b4 6 

5.92825 
6.41496 
6.90117 
7.07248 
8.b428G 
9.01247 

14.65611 
19.49730 

2 4. 33740 
29.17736 
34.01971 
38.67837 

5.73330 

48.03537 

3250.74 
3104.0c 
3007.33 
2037.50 
2675.53 
2516.57 
2356.50 
2201.06 

2049.37 
1896. 95 
1747.71 
1599.72 
1452.94 
1513.90 
117b .I 4 
1047.0b 

922.92 
b04.09 

693.06 
592.97 
504.67 
425.04 
163.11 
Z b C . l *  
240.54 
261.94 
S80 .07  
353 -62 

3b7.63 
4dO.91 
473.26 
513.96 
554.78 
593.59 
631.37 
668 -25 
704.33 
714.115 

n42.30 

io91.r.s 
967.75 

1217. 67 
1337.52 
1455.05 
1510.79 
1685 -10 
1790.27 
1910 .50 

2021.97 _ ~ ~ _ ~ .  
2132.19 
2253.09 
2352.93 
2462 .SY 
2571.53 
2680.36 
27Ub.99 
2b97.39 
3005.60 

3113.65 
3221.56 
J329.34 
3598.3* 
3bbb.80 
4402 - 6 9  
4937.30 
5471 a 5 1  
b137.57 

10800.bO 

13463.15 
1 6125.16 
18786.99 
21448.73 
26772.07 

77. 696 
77.757 
77.379 
75.6?2 
75.680 
74.54d 
73.216 
71.854 

70.25a 
68.4bG 
66.512 
64.350 
61.996 
53.444 
si. 7 3 4  
53.bbb 
50. bb3 
47.730 

44.4b4 
41.151 
37.765 
34.371 
S1.030 
23.522 
17.919 
14.200 
11.774 
50.115 

b.909 
7.994 
7.27G 
5.6bl  
6 .160 
5.77G 
5.412 
5.103 
4. b31  
4 .374  

4.404 
3. 443 
3.021 
2 -69?  
?. 4CG 
2.229 
2. OS3 
1.904 
1.715 
1.664 

1.565 
1.479 
1.401 
1.331 
1.26Y 
1 .212 
1.155 
1.112 
1 . 0 6 8  
1.027 

0.9900 
0.J55L 
0.922b 
u.8507 
0.7392 
6.6896 
9.6124 
0.5509 
6.3663 
0.2751 

0 .2200 
0.1835 
0 . 1 5 7 1  
0.1375 
O . l l O 0  

-132.124 
-130.691 - 127.596 
-124.317 - 120.846 
-117.191 
-113.349 - 109.289 

- 105.0 35 
- 1 G O .  570 

-95.806 
-90.975 - b5.825 
-00.410 
-74.7+4 
-68.779 
-62.499 
-55.175 

-4b. b73 
-41.45b 
-33.597 
-25.273 
-16.500 

6.813 
29.767 
49.790 
66.682 
bl.3W. 

94.643 
106.b3b 
1 l b  355 
129.109 
140.174 
150.714 
161. 140 
171.530 
l b l . 9 4 3  
203.023 

224.670 
270 -648 
320.060 
372 b6S 
628.S52 
486.297 
545.518 
604.799 
664.222 
723.175 

731. %Ob 
838.775 
895.224 
950.712 

1005.505 
1 0  59.456 
1112.731 
1165. 401 
1217.574 
1269.297 

132Q. 576 
1371-  b25 
1 4 2 2  -460 
154b.613 
1674.029 
1925.545 
2 172.728 
2421.645 
3675.9bb 
4969.524 

6326.059 
7755.530 
3260.152 
108SC. Ibb 
14640.078 

BTUlLB 

-111.1165 
-109.953 
-1Gb.644 
-153.135 

-99.42G 
-95.49b 
-91.364 
-b7.(10b 

-82.1121 
-77.54b 
-72.522 
-67.183 
-61.563 
-55.63b 
-49.3 6 8 
-42.7 7 8  
-35.771 
-28.31 9 

-20.Jbb 
-11.846 

-2.689 
7.165 

17.TS3 
47.013 
77.946 

106.585 
tJ1.077 
154.4Yl  

175.523 
194.703 
213.117 
230.b38 
248.130 
264.910 
2b1.560 
297.99b 
314.3 61  
347.094 

3b0.132 
CZb.096 
519.2 J b 
593.356 
670.061 
740.596 
b2 b. 234 

9b7.9U5 
1067.216 

1145.619 

966. i 93 

1223.150 
1299.703 
1375.3G b 
1450.041 
1523.970 
1597.195 
1669. bb 0 
1741.872 
l b l 3 . 4 6 3  

1686.637 
1955.552 
2026.293 
2201.945 
2376.b79 
2725.3 I 8 
3073.323 
352 0.9 97 
5160.660 
6955.129 

bbO5.504 

12724.bY3 
14613.834 
19613.720 

i o 7 2 7 . i n i  

ENTROPV 

BlU/LB-R 

1.20161 
1.26219 
1.37639 
1.44960 
1 . 6 ~ 2 1 9  
1.71427 
i. 826 02 
1.93777 

2.01961 
2.16179 
2.27457 .~ 
2.3081b 
2.502b7 
L.61906 
2.7369b 
2.b5716 
2.96010 
3.10640 

3.23677 
3.37201 
3.512b7 
3.65995 
3 . 8 1 3 S Y  
4.2i7b4 
4.61629 
4. 96396 
5.25326 
5.29790 

5.711 72 
5.90087 
6.07223 
6.22Y79 
6.37698 
6.51447 
6.64460 
6.76b68 
b.bb770 
7.11553 

7.32673 
7.72577 
8.1003b 
6.55350 
8.76694 
9.10141 
9.59639 
9.67236 
9.92907 

10.16975 

lO.J3$99 
10.60354 
10.79994 
10.9b436 
11.15b24 
11- 32256 
11.47bl7 
11.62654 
11.76800 
11.98314 

12.03203 
12.15630 
12.27617 
12.55776 
12.81729 
13.26209 
13.69241 
14. u 5857 
15.47496 
16.50061 

17.32513 
lb.01656 
lb.63506 
19. 33516 
21.2 8646 

C V  W 

B l U  I L 3  -R 

1.175 
1.195 
1.230 
1.275 
1.312 
1.346 
1.376 
1.464 

1.427 
1.449 
1.466 
1.402 
1.4% 
1.5Ob 
1.517 

1.5JC 
1.542 

1.540 
1.556 
1.565 
1.574 
l.5b2 
1.606 
1.61b 
1.614 

1.609 

1.615 
1.623 
1.636 
1.655 
1.67b 
1.706 
1.130 
1.716 
1.817 
1.919 

2.014 
2.246 
2.1152 
2.635 
2.775 
2.b70 
2.921 
2.93b 
2.929 
2.903 

2.866 
2.b24 
2.781 
2.740 
2.701 
2.667 
2.636 
2.610 
2.587 
2.566 

2.552 
2.53Y 
2.529 
2.559 
2.49b 
2.490 
2.487 
2.439 
2.537 
2. 644 

2.786 
2.925 
3.071 
3.292 
4.418 

a.526 

1.609 

1.556 
1.603 
1.704 
1.bO6 
1.909 
2.014 
2.123 
0.236 

2.351 
2.473 
2.601 
2.737 
2.b86 

3.213 
3.399 
3.60b 
3. b4b 

1.117 
4. 41 0 
4.746 
5.119 
5.472 
6.15b 
6.043 
5.3b2 
4.762 
4.315 

3.995 
S.769 
3.bD5 
3.489 
3 . 4 6 1  
3.340 
3.300 
3.278 
3.269 
3.2b3 

3.32b 
3.485 
3.633 
3.776 
3.887 
3.960 
s.994 
3.99b 
3.970 
3.913 

3.899 
3mb51 
3.806 
3.758 
3.716 
3.67b 
3.645 
3.616 
3.5Y2 
3.571 

3.554 
3.539 
3.527 
3.505 
3.492 
3.Cb1 
3.477 
3.478 
3.523 
3.630 

3.772 
3.910 
4.060 
4.291 
5.531 

3 . w  

VELOCITY 
ff S O U M  

F l I S E C  

4467 
4449 
4363 
4315 
4246 
4177 
ClG4 
1030 

3954 
3174 
3790 
3700 
3603 
3506 
3391  
32b7 
3171 
3049 

2921  
2792 
2663 
2533 
21112 
2165 
2046 
2012 
2029 
2065 

2197 
2153 
219b 
2211  
22bS 
zszo 
2356 
2391  
2423 
2413 

2539 
2638 
2741  
Zb13 
2946 
3050 
3155 
3259 
3366 
346b 

3570 
3 6 7 1  
3170 
3b67 
3 9 6 1  
4054 
4144 
4231 
4317 
4404 

4481 
4561 
4639 
4826 
5004 
5340 
5655 
5951  
723b 
b2ba 

9190 
9995 

10726 
l l J b 0  
1 2 4 5 7  

TYO-PHASE BOUNOARl 

92 



T h E K l l O O V N a ~ I C  PROPERTIES OF P A N A ~ Y L J R O ~ E N  

550 P S I A  I S W A R  

IEMPERATURE DENSITY 

OEG. R L W C U  F T  

' 27.030 4.93457 
28 
30 
32 
34 
3 6  
38 
40 

62 
44 
kb 
48 
50 
52 
54 
56  
58 
60 

b2 
6 4  
6b 
68  
70 
75 
80 
85 
90 
95 

100 
105  
1 1 0  
115 
120 
1 2 5  
1 30 
135 
140 
150 

160  
180 
2 0 0  
220  
240 
2 bo 
280 
300 
320 
340 

3 60 
- 380 

4 0 0  
620 
440 
4bO 
480 
500  
520 
940 

5bO 
580 
LOO 
650  
700  
800 
900 

1000 
1500 
2000 

2500 
3000 
3500 
4 0 0 0  
5 0 0 0  

4.91113 

4.80817 
4.75265 
4.69493 
4.63429 
4, 57 056 

4 .5 0 368 
4.43331 
4.35911 
4.28077 
6.197% 
I. 11006 
4.01666 
3.91700 
3.81038 
3.69592 

3.57257 
3.43926 
3.29503 
3.13960 
2.97330 
2.52909 

1.79321 
1.56219 
1.39234 

1.26233 
1.15912 
1.07474 
1.00411 
0.94340 
0.89118 

0.80530 
0.76912 
0.70691 

0 -65511 
0.573% 
0.51 133 
0.46190 
0.42170 
0.38828 
0.35998 
0.33569 
0.31457 
0.29b03 

0.27961 
0.26495 
0.25179 
0.23990 
0.22910 
0.21925 
0.21022 
0.20192 
0.19125 
0.18715 

0.18056 
0 . 1 7 4 U  
0 - 16868 
0.15589 
0.14490 
0.12702 
0.11309 
O.lOl91 
0.06823 
0.05129 

0.04109 
0.03427 
0.02939 
0.02572 

+.ab087 

z . i i s a 9  

0.14575 

0.02 041 

321.32 
322.39 
321.92 
321 -41 
320.71 
319.16 
31b.37 
311.00 

308.86 
303.74 
297.94 
291.32 
283.90 
276.23 
267.57 
258.80 
249 .44  
239.47 

229.18 
218.93 
201.97 
199.03 
190.35 
174.78 
171.48 
178 - 0 4  
189.b7 
203.92 

219.62 
235.50 
252.25 
269.49 
287.67 
306.26 
325.56 
345.6S 
366.57 
410 -96 

451.61 
562 -33 
673.10 
787.22 
898.71 

1003.81 
1100 .24 
ll11.OJ 
1267.66 
1340. bO 

1408.2c, 
147L.88 
1533 -26 
1593.08 
1652.27 
1711.b3 
177 i .24  
1831.63 
1892. 84 
1954.76 

2018.05 
2081.94 
21 4 6 - 6 9  
2311.64 
2479.55 
2823.23 
3170.32 
3520 -80 
5332 -53 
7311 -78 

9282.b8 
11786.99 
14266.31 
17216.64 
27566 -14 

13 .405  
13.250 
12.880 
12 .504  
12 .136  

11.490 
11.198 

10.928 
10.664 
IO. 405 
10.144 

3.872 
9.595 
3.310 
3.011 
8.700 
3.377 

1. 038 
7. b88 
7 .324  
i. 9 5 7  
6 .597  
5 .791  
5.240 
C.906 
b.684 
4.513 

C. 3 6 9  
4.249 
4.134 
4.022 
3. 909 
3 .795  
3.681 
3.5bY 
3.457 
3.239 

3 .034  
2.67G 
? a 4 1 0  
2.217 
2.0115 
2.000 
1.952 
1.930 
1 .927  
1 .936  

1.954 
1 . 9 7 6  
2 . 0 0 1  
2 .026  
2.050 
2 .072  
2.092 
2.110 
2.125 
2.138 

11.791 

z . i w  
2 .157  
Z . lb3  
2 .175  
2.180 

2 .177  
2 . 1 7 1  
2.120 
2.028 

1.922 
1 .829  
1 . 7 4 1  
l a b 2 4  
1 - 2 1 6  

2 .111  

i i618 .21  
136,43.17 
12716.39 
11115.13 
1 0  920 -71 
10060.08 

9229.73 
8409.77 
7618.45 
b841.'J4 
b099.40 
5 ~ l O  a 2 0  
4724.17 
41 01. 41 
3516.66 
29'71 -85 

2476.00 
2039.38 
1662.93 
1 3  36 - 33 
1079.- 

668.02 
508.48 
469.71 
468.77 
478.44 

489.32 
499 .47 
508.63 
516.07 
523.38 
529.11 
533.91 
531.14 
541 -72 
547.46 

551.80 
555.44 
559.79 
562 -44 
564.04 
564.97 
565.46 
565.66 
565.ba 
565.5b 

565.35 
565.09 
5b4.79 
564.W 
564.14 
563 a 81 
563.47 
563.14 
562.82 
562 -50 

562.19 
561-90 
5b1.61 
5hO.W 
560 -31 
559.24 
558.35 
5 5 7 . u  
555.23 
553.96 

553.19 
352% 
552.24 
551.72 
5C8.21 

l O V / O T $ / V  TIIEKMAL V ISCOSITY THERMAL OIELECTRIC 

X 1 0 5  

CONOUCI I V  I I Y  O I f F U S I V I T Y  C O N I T A N T  
~ / O E G .  R e r u / F T - n R - u  LWFT-SEC su FTIHR 

0.0 048436 
O.UO49726 
0.0052934 
0.0 0561 98 
0 - 0  059514 
0.0063091 
0 .OOb? 107 
0.0 071 425 

0.0 076115 
0 .0081C29 
0.0007304 
0.0093968 
0.0101642 
0.0110 t 7 7  
0 a 0  120094 
0.013133b 
0.0144635 
0.0160606 

0.0179662 

0.0 227 0 98 
0 s 0257 2 03  

0.0352117 
0 .Od52IlO 
0.0302316 
0.0251159 
0.0211379 

0.0182071 
0.0 160055 
0. Glk2931 
0 - 0  129466 
0.0 118 2 36 
0 a 0  109059 
0.0131 360 
0.0094827 

J -90798% 

0.0072554 
0 -0 061 980 
0.0053967 
0 .OW7961 
0.0043255 
0 ~ 0 0 3 9 4 5 2  
0.0036305 
0.0 033 652 
O . O O J l ~ a L  
0 .0029413 

o .020i  7 .as 

o.irza748s 

0 . ~ 0 0 9 i a i  

o.ooz76a9 
0.0021165 
0.002Cb07 
0.0023588 

0.0021489 
0.0020578 
0.0 019 7 43 
0.0018975 

0.0022418 

o.ooi0266 

0.0 017 6 09 
0 - 0  016999 
0.0016 431 
0 mOO1516b 
0.0014984 
O.OO12S31 
0 . 0 0 1 0  969 
0.0009d80 
0 .OO0660? 
0.0004965 

0 -0  0 0 3  977 
0.0003317 
0.0 002 846 
0.0002492 
O.OOJ2007 

0.05036 
0.05274 
0.05645 
0.05908 

0.06236 
0.06408 
0.06527 

0.06604 
0.06642 
0.06646 
0.06620 
0.06368 
0.06493 
0.06396 
0.06254 
0.06096 
0.95924 

0.05739 
0.05540 
0.05344 
0.05181 
0.05008 
0.04560 

0.03845 
0.03667 
0 -33577 

li.03543 
9.03545 
u.03581 
0- 0 3638 
0. u3705 

J.03664 
0.03914 
0. 040  16 
0.04260 

0.04546 
0.65352 
0.06222 
0.06967 
0.0 758b 
0.08086 
0.08475 
0.08776 
0 .09003  
0.09140 

0.09319 
0.09433 
0.09536 
0.0 9632 
0.09727 
0.09626 

0.10038 
0.10153 
0.10273 

0 . 1 0 4 0 0  
0.10532 
0.10669 
0.11024 
0.11397 
0.12173 
0.12958 
0.i.3747 
0.17730 
0.27727 

0.33496 
0.39318 
0.45537 
0.53689 
6.91202 

J . O I O ~ ~  

o. o 41 4 1  

0 . 0 ~ 1 ~  

o. 09929 

1.870 
1.750 
1.544 
1 .381  
1-249 
1.140 
1.049 
0.970 

0.902 
0.843 
0.789 
0.741 
0.697 
0.657 
0 -619  
0.583 
u.549 
0.517 

0.4Ub 
0.456 
3.427 
0 . 4 0 0  
0.374 
0.417 
0.279 
0.258 
0.246 
0.240 

0.238 

0.LJ9 
0.242 
0.245 
0.249 
0.253 

0.263 
0.272 

0 .LO2 
0.313 
0.345 
0.370 
0.389 
0 .406  
0.420 
0 43.3 
0.445 
0.456 

0.467 
0.477 
0.487 
0.497 
O.bO6 
0.515 
0.524 
0.534 
0.543 
0.552 

0.561 
0.569 

0.600 
0.622 
0.666 
0.709 
0.751 
0.956 
1-14? 

1.327 
1.499 
1.663 
1.821 
2.127 

3.231 

0.250 

0.37a 

0.00656 
0.00678 
0.80682 
0 . 0 0 0 8 0  
0.00671 
0.00660 
0.00651 0.00639 

0.00624 
0.006D6 
U.00586 
0.00565 
O.OOS42 
0.00520 
0.00 496 
0.00470 
0.00443 
0.00217 

0.00390 
0.50365 
0.00342 
0.60322 
G.OO3GU 
0.00293 
0.00325 
0.00398 
0.0049J 
0.90596 

0.00703 

0.00Y24 
i . 0 1 0 3 8  

o . o o a i i  

9 . ~ ~ ~ 5 5  0.01270 

o.otcas 
0.01384 

0.01635 0.51595 

0.02015 
0.02676 
0.03350 
0.03995 

0.05258 
0.05894 
0.06539 
0.07195 
0 .07864  

0 . 0 4 6 ~ 1  

0.08517 
0.09245 
0.09957 
0.10685 
0.11427 
0.12185 
0.12958 
0.13748 
0.14553 
0.15373 

0.16209 
0.17062 
0.17931 
u.20175 
0.22523 

0.32950 

0 .73755  
1.48906 

2.16147 

3.8160U 
1.86450 
8.05212 

0.27521 

0. 31780 

2 . 9 3 ~ a i  

1.262 74 
1.26136 
1.2 58 39 
1.25529 
1.252 0 4 

1.245 1.241 11 40 

1.23751 
1.23344 
1.22916 
1.22266 
1.2 1991 
1.21490 
1.20960 
1.20396 
1.197Y6 
1.19155 

1.18467 
1.17729 
1.16935 
1.16084 

1.12797 
1.106 09 
1.08944 
1.0 7757 
1.06892 

1.06233 
1.05712 
1.0526l) 
1.G4934 
l .G46d1 
1.043 71  
1.0 41 44 
1 sO39C3 
1.G3763 
1. U 1455 

1.6 31 99 
leL12798 
1.02490 
1. G22 47 
1. (20 50 

1.01748 

t .14165 

i . i ~ i a ~  

~ ~ 1 8 1 7  

l.UlSZ7 i . 0 1 6 ~ 0  

1.0143b 

1.01356 
1.01285 
1.01221 
1.01163 
l . O l l l 0  
1 .01062 
1.01011) 
1-00978  
1 . 0 0 9 4 1  
1.00906 

1 .00874  
1 .JO844 
1.00817 
1.0G754 
1.00701 
1 .00614  
J.00547 
1.0 0493 
1.00330 
1.0SZ48 

1.00196 
1.00166 
1.0 0 1  42 
l.GOi24 
1. I) GO99 

PRANOTL 
NUMBER 

2 . 0 8 0 8  
1.9149 
1.6776 
1.5199 
1.4105 
1.3252 
1.2507 
1.1963 

1.1565 
1.1246 
1.1121 
1.1034 
1.1029 
1.1072 
1.1192 
1.1411 
1.1706 
1.zoao 

1.2557 
1.3098 
1.3664 
1.4217 
1.4693 
1.5415 
1.4646 
1.2905 
1.1504 
1.0412 

0.9644 
0.9036 

0.8351 
0.81J5 
0.7923 
G.7791 
0.7775 
0.7707 
0.7555 

0.7436 
0.7346 
0.7257 
0.7214 
0.7184 

0.7132 
0 -  7 1 0 6  
0.7011 
0 . 7 0 5 6  

0.7033 
0.7011 
0.6992 
0.6974 
0.6958 
0.6944 
0.6931 
0. (1920 
0.6911 
0.6902 

0.6695 
0.6689 

0.6873 
0. 6865 

0. 1070 

0.7150 

0.6814 

0.605* 
0.6047 
0.6843 
0.6836 
0.54U6 

0.5380 
0.5366 
0.5336 

G . 4644 
U.5231 

TYO-PHASE BOUMARY 

93 



THERHOOYNAHIC PROPERTIES OF ?ARAHYDROGEN 

6 0 0  P S I A  ISOBAR 

cv CP VELOCITY 
OERIV AT1  VE D E P I  VAT I VE €NE RGV OF SOUND 

TEHPERATURE V O L U l  I S O l H E R H  ISOCHORE INTERNAL ENTHALPY ENTROPY 

OEG. R CU F T I L B  C U  F T - P S I A / L B  2 S I A I R  BTU/L¶ B l U l L B  BTUILB-R BTU I L3 - R  F T I S E C  

27.220 0.20221 3 3 0 1 . 7 0  7 7 . 7 8 8  -132.025 -109.559 1.2U852 1.178 1 .555  4495 
0.20298 3248.20 77.876 -130.882 - 1 0 6 . 3 3 0  1.25301 1.194 1 .593  4480 
0 .20503 3073.26 7 7 . 6 4 2  -127.822 - 1 0 5 . 0 4 2  1.36641 1 .235  1 .693  4418 

28 
30  
32 
34 
36 
38 
40 

42 
4 4  
4 6  
4 8  
50  
52 
54 
56  
58 
6 0  

62 
64 
66  
68 
70 
75 
60  
85 
90 
95 

100 
105 
110 
115 
120 
1 2 5  
130 
1 3 5  
140 
150 

160 
180 
2 0 0  
220 
2 40 
260 
2 80 
3 0 0  
320 
3 4 0  

360 
3 8 0  
4 0 0  
4 2 0  
4 4 0  
4 60 
480 
500 
5 2 0  
540 

560 
5 8 0  
600 
650 
7 0 0  
6 0 0  
9 3 0  

1300 
1 5 0 0  
2 0 0 0  

2500 
3 0 0 0  
3500 
4 0 0 0  
5000 

0.2 0 723 
0.20 95 9 
0.2121 I 
0.2 148 1 
0.21773 

0.2208 7 
0.2242 6 
0.22794 
0.23195 
0.2 3633 
0.24114 
0.24644 
0,25233 
0.25892 
0 -26631 

0.27469 
0.2842 7 

0.30800 
0.32276 
0 . 3  7033 
0.43332 
0.50561 
0.5792 9 
0.65065 

0.71891 
0.78430 
0.84721 
0 . 9 0 8 0 2  
0.96705 
1.02461 
1.08123 
1.13631 
1.1904 6 
1.29642 

1.39987 
1.59878 

1.98865 
2.17872 
2.366bO 
2.55280 
2.73766 
2.92145 
3 . 1 0 4 3  6 

3.2 865 6 
3 .4681 5 
3.b4925 
3.8299 2 
4.01023 
4.19023 
4.36997 
4.54947 
4 . 7 2 8 7 8  
4.90791 

5.08689 
5.26573 
5.44445 
5.69088 
6.33666 
7.22726 
8.11692 
9 . 0 0 5 9 2  

13 .44645  
17.88415 

22.32096 
2 6.75162 
31.19635 
35.64764 
44.76593 

0.29527 

I .79569 

2904.52 
2742.66 
2585.20 
2424.84  
2269.85 

2120.14 
1968.81 
1822.68 
1675.91 
1534.68 
1392.42 
1259.87 
1128.34 
1007.29 

880.50 

778.93 
679.12 
588.14 
508.86 
440.80  
322 .a7 
277.56 
281.66 
310 -57 
348.96 

390 - 5 2  
*32.57 
4 7 4 . 0 3  
515.19 
555.12 
594.19 
632.69 
669.95 
701.42  
777.30  

845.87 
371 -67 
1100.02 
1224.02 

1463.12 
1579.52 
1694.39 
1808.J3 
1920.68 

i341,.iio 

2032.55 
2143.64 
2 2 5 4 . 2 1  
2364.30 
2473 -97 
2583.30 
2692.32 
2 8 0 1 . 0 8  
2509.62 
3017.96 

3126.12 
3 2 3 4 . 1 3  
3 3 4 2 . 0 1  
3611.20 
3879.82  
4415.87 
4950.82 
54115.07 
8151.42 

10814.74  

13477 -14 
16139.16 
18801.01  
21462.75 
26786.10  

77.033 
75,142 
75. 050 
73.842 
72.466 

70.905 
63. 191 
61.290 
65.209 
62.945 
60.502 
57.902 
55 .163  
52.297 
49.331 

45.258 
43.107 
39.915 
35.723 
33.570 
45.270 
2 0 . 4 5 6  
1 5 . 3 0 4  
1 3 . 4 7 2  
11.510 

10.087 
9. 011 
8 .166  
7 . 4 8 3  
6 .917  
5.446 
b .  026 
5 .665  
5 . 3 5 5  
5 - 8 5 ?  

4 . 4 2 0  
3 . 7 9 3  
3 .322  
2 .962  
2.676 
2.442 
? e  248 
Z.083 
1.942 
1.819 

1.711 
1. 616 
1 .531  
1 .455  
1.386 
1.323 
1.266 
1 .214  
1.166 
1 .122  

1 . 0 8 1  
1 . 0 4 3  
1 . 0 0 7  

G.9284 
O.8b12 
0 .7525 
Li.6682 
0.681C 
0.4602 
0.3001 

G . 2 4 0 0  
0.2000 
0.3714 
0.1500 
b.1200 

-124.579 
-121.151 
-117.538 
-113.738 
-109.742 

-1 us. 554 
-101.164 

-96.565 
-91.752 
-86.712 
-81.439 
-75.020 

-64 .077 
-57.719 

-51.637 
- 4 4 . 0 0 9  
-36.619 
-28.857 
-20.732 

0 I028 
22.728 
42.868 
60. 392 
75.713 

89.579 
1 0 2 . 2 4 4  
114.149 
125.529 
136.550 
147.339 
158.000 
168.576 
179.128 
200 .496  

222.363 
268.628 
318.310 

427.172 
4 8 5 . 0 5 4  
544.193 
603.774 
663.285 
722.315 

MO. 612 
638.039 
694.547 
950.153 

1Li 04.920 
1058.910 
1112.220 
1164.930 
12 17.125 
1268.874 

1320.180 

1 4 2 2 . 1 0 4  
1548.302 
1673 .755  
1923 .328  

2421.501 
3675.921 
4969.389 

6326.838 
7 755.485 
9259.190 

IO 852.397 
11615.638 

- r o . m  

571.318 

I 311.250 

2172.552 

-101.555 
-97.865 
-93.972 
-89.872 
-85.554 

-81.015 
- 7 6 . 2 4 8  
-71.240 
-65.982 
- 6 0 . 4 5 5  

-4 8.5 39 
-42.1 0 4  
-35.310 
-28.131 

-20.518 
-12.426 

-3 .513  
5 .363  

15.128 
41.973 
79.872 
99.042 

1 2 4 . 7 5 4  
1 4 8 . 0 0 2  

169.453 
189 .383  
2 0 8 . 2 7 7  
221.412 
243.9 93 
261.177 
278.129 
294.824 
311.412 
344 .533  

377.891 
446.2 49 
51?.817 
592.265 
669 .236  
747.993 
827.B16 
901.938 
987.869 

1067 .221  

1145 .761  
122 3.364 
1299.992 
1315 .672  
1450.471 
1524.461 

1670 .393  
1 7 4 2 . 5 1 0  
1814.161 

1885.352 
1956.291 

-54.646 

1597.r40 

2 U27.6 0 3 
2202 .793  
2 3 7 1 . 7 8 1  
2726.306 
3 074.3 72 
S422.0 92 
5 1 6 9 . 5 7 2  
6956 .385  

8606.781 
10728.357 
12725.821 
14812.984 
1 9 5 8 9 . 3 0 0  

1.47891 
1.59074 
1.10198 
1.81283 
1.92354 

2.03425 
2.14512 
2.25642 
2.36831 
2.481 IO 
2.59497 
2.71025 
2.82725 
2.94644 
3.01811 

3.19292 
3.32136 
3.453 86 
3.59081 
3.73234 
4.10253 
4.47552 
4.81743 
5.11151 
5 .3  63 01 

5.58317 
5.77770 
5.95353 
6.11478 
6.26C44 
6.40474 
6.53772 
6 .66373  
6.78439 
7 .01289  

7.22317 
7.62969 
8.00655 
8.36124 
8.69584 
9.01120 
9.30687 
9 . 5 8 3 4 0  
9.84136 

lO.il8161 

10 .30615  
10.515 95 
10.71257 
1 0 . 8 9 7 1 7  
11.07121 
11.23567 
11.69139 
11.53986 
11.68140 
11.81662 

I1 9455 8 
12.06391 
12.18983 
12.47153 
12.73114 
13.19685 
13.60651 
13.97265 
15.38914 
16.41484 

17.24005 
1 7 . 9 3 0 7 7  
18.54911 
19.29911 
21.19503 

1.275 
1.311 
1.145 
1.315 
1.403 

1.427 
1 . 4 4 6  
1.466 
1.482 
1.496 
1.508 
1 .518  
1.527 
1.535 
1- 542 

1.549 
1.555 
1 .562  
1.569 
1.575 
1.593 
1-608 
1 .612  
1.611 
1.613 

1 .619  
1 .627  
1.640 
1 .658  
1.681 
1.710 
1.742 

1 . 8 2 0  
1 .913  

2 .017  
2 . 2 4 8  
2.453 
2 .636  

2.871 
2.922 
2.939 
2.930 
2 . 9 0 4  

2 .867 
2 .825  
2 . 7 6 2  
2 .74D 
2 . 7 0 2  
2. 667 
2 .637  
2.610 
2 .588  
2.568 

2.553 
2.540 
2.529 
2.510 
2.498 
2.490 
2 . 4 8 8  
2 .490 
2.537 
2 .644  

2 .186  
2.924 
3 .070  
3.286 
4 . 3 7 3  

1.719 

2.577 

1.794 
1.896 
1.998 
2.105 
2 .215  

2 .326  
2.444 
2.566 
2.695 
2 . 8 3 1  
2.980 
3 . 1 3 4  
3.3Li7 
3.490 
3.700 

3.929 
4.175 
4.449 
4.735 
5 .028  
5.665 
5.802 
5 .410  
4 . 8 8 0  
4.440 

4 . 1 l J  
3.872 
3.696 
3 .566  
3 . 4 7 3  
3.406 
3.358 
3.325 
3.312 
3.318 

3 .367  
3.510 
3.651 
3.790 
3 .899  
3.970 
4 .003  
4 . 0 0 5  
3.985 
3 .949  

3 . 9 0 4  
3 .856  
3 .807  
3.761 
3.719 
3 .601  
3.647 
3.618 
3 .594  
3 .572  

3.555 
3.541 
3 .529  
3 .507  
3 .493  
3.482 
3.478 
3.479 
3.523 
3 .631  

3 . 7 7 2  
3.910 
4.058 
4.284 
5 .480 

4353 
4286 
4218 

4075 

4002 
3924 
3854 
3758 
3668 
3 5 7 0  
3471 
3365 

3143 

3025 
2906 
2786 
2667 
2553 
2306 
2154 
2092 
2087 
2110 

rri1.7 

3257 

2144 
2184 
2225 
2266 
2305 
2342 
2377 
2 4 0 8  
2440 
2499  

2 5 5 4  
2651 
2754 
2856 
2958 
3062 
3166 
3271 
3375 
3479 

3581 
3602 
3781 
3877 
39?2 
4064 
4154 
4241 
4327 
4410 

4491 
4570 
4648 
4 8 3 5  
5013 
5349 
5663  
5959 
7 2 4 3  
0294 

9194 
9999 

1 0 7 3 0  
1 1 3 8 6  
12467 

TYO-PHASE BOUHOARl 

94 



600 P S I A  ISOBAR 

TiERMOOINAMIC PROPERTIES OF PARAHYDROGEN 

TEMPERATURE O E N S I l V  

OEG. R L w c u  F T  

27.220 4.94526 
2 8  
30 
32 
34 
36 
38 
40 

42 
44 
46 
48 
5 0  
5 2  
5 4  
56 
58 
60 

62  
64 
66 
68  
70 
75 
80 
85 
90 
95 

L O O  
1 0 5  
110 
115 
120 
125 
130 
135 
1 4 0  
150 

160 
I 8 0  
Z O O  
220 
240 
260 
280 
3 0 0  
320 
3 4 0  

360 
380 
400 
420 
440 
460 
480 
so0 
5 2 0  
540 

560  
580 
6 0 0  
650 
700 
800 
900 

l o n o  
1500 
2 0 0 0  

2500 
3 0 0 0  
3500 
4 0 0 0  
5000 

4.92671 
4.87715 
4.82585 
4.77152 
2.71457 
4 . 6 5 5 b 9  
4.59291 

4.527b4 
4.45916 
4.38714 
4.31134 
4.23140 
4.14713 
4.05712 
3.96301 
3.86226 
3.75505 

3.64047 
3.51784 
3.38670 
3.24174 
3.09824 
2.70026 
2 -30776 
1.97782 
1.72624 
1.53693 

1.39099 
1.27502 
1.18035 
1.10130 
1.03407 
0 . 9 7 5 9  
0.92487 
0.88004 
0 .84001 
a.77136 

0.7i435 
0.62551 
0.55689 
0.50285 
0-45899 
0.42255 
0.39173 
0.36528 
0.34235 
0.322IJ 

0. 30 427 
0.28834 
0.27403 
0.26110 
0.2493b 
0.23865 
0.22883 
0.21 981 
0.21147 
0.20375 

0.19658 
0.18991 
0.183b7 
0.16976 
0.15781 
0.13836 
0.12320 
0.11104 
0.07437 
0.05592 

0.04480 
0.0373? 
0.03206 
0.02805 
0.02234 

v ioniovip v i w ~ o u c  -,v I O P ~ O V I ~  

B T U I L e  PSIA-:U F T I B T L I  P S I A  

326.50 
327.37 
326.92 
326.50 
325 e 8 2  
324.52 
321 - 8 6  
318.70 

314.94 
310 .I4 
304.87 
298.63 
232.08 
284.42 
276.63 
268.11 
259.61 
250.24 

2 4 0 . a ~  
231.41 
221.99 
213.01 
204.54 
187.99 
181.67 
181.84 
194.18 
206.89 

221.46 
236.97 
253.26 
270.40 
218.17 
306.68 
326.03 
346.09 
566.97 
411.30 

459.00 
5b2.40 
673.31 
787.75 
899.62 

)005.11 
1101.91 
l i 9 0 . 0 5  
1269.98 
1343.18 

,1411 - 0 3  
1574 .b6 
1536.39 
1596.34 
1655.63 
1715.08 
1774.77 
1835.23 
1896.51 
1958 .48 

2021.82 
2085.76 
2150.55 
2315.39 
2483.58 
2827.38 
3174.56 
3525.11 
5337. Ob 
7316.52 

9487.61 
11791 -55 
14266.49 
17195.78 
27325.70 

13.356 
13.236 
I?. 887 
12.525 
12.171 
11.837 
11.533 
11.245 

10.977 
10.7lb 
10.462 
10.207 
3.943 
3.673 
3 . 4 0 1  
3.117 
9.822 
9.521 

3.204 
7.879 
7.545 
7.209 
6.878 
3.106 
5.511 
5.112 
4.844 
4.643 

4.479 
4.345 
b.220 
4.090 
3.979 
3.860 
3.740 
3.618 
3.502 
3.278 

3.060 
2.697 
2- 432 
2.234 
2.099 
2 . 0 1 3  
1.964 
1.940 
1.936 
I. 955 

1.962 
1.984 
2 . 0 0 8  
2.033 
2.057 
t .  0 79 
2.099 
2.116 
I.131 
2.143 

2.15J 
2.162 
2.168 
2.179 
1.184 
2.184 
1.180 
2.174 
2.122 
2.029 

1.923 
1.830 
L.742 
I. 627  
1.229 

1632 7.7’3 
16002.95 
14989.38 
14016.07 
I3 086.14 
12188.11 
11288.08 
1 0 4 2 5 . 2 4  

9599.21 
6779.25 
7996.36 
7225 -47 
6493.85 
5 774.42 
5112.13 
4471 -64  
389O.W 
3 336 -35 

2835.68 
2389.05 
1991.84 
1652.35 
1365.69 

871.83 
640 -53 
557.08 
536.12 
536.33 

543.*9 
551 ; i i  
559.52 
567.38 
574.03 
579.91 
585.1b 
589.59 
593 -40  
599.57 

604.25 
607.79 
612.59 
615.50 
617 e 2 5  
618.24 
618.71 

b18.13 
618.09 
617.72 
611.32 
616.92 
616.50 
616.10 
615.b9 
615.30 
614.92 

614.54 
614.19 
613.84 
613.02 
612.28 
611.00 
609.94 
609.05 
606.21 
604.71 

603.79 
603.1b 
602.b7 
602.08 
590.36 

I O V l D l I J V  THERI(4L V I S C O S I l V  THERMAL D I E L E C T R I C  PRANOTL 

1 l D E G .  R BTU/FT-HR-R LBIFT-SEC SP C T l H R  
CONOUCTIVITV DIFFUSIYIlY CONSTAN1 NUMBER 

x 109 

0.0047642 
0.0048b63 
0.0051798 
0 - 0  054960 
0.0058185 
0 - 0  Ub1576 
0.0065416 
0.0 Ob9584 

0.0 073 8 65 
0.0078812 
0.0 0 8 4 1 5 1  
0.0 09U 2 48 
0.0096930 
0.0104776 
0.0113262 
0.0 123363 
0.0135426 
0 .0  1478 60 

0.0163129 
0.J180434 
0.0200 393 
0.0222276 
0 . 0 2 b 5 8 1 ~  
0.0301324 
0 - 0  319359 
0.0 292 6 71 
0 .O251291 
0.0 21 4 5 98 

0 - 0  185699 
0.0 163 304 
0.0145945 
0.0 131888 
0.0 120 5 0 1  
0 S O  ill 0 52 
0 - 0  1P2984 
0 - 0  096082 
0.0090249 
0 .OOdO6(U 

0.0 0 73 143 
0.0062410 
0.0 051224 
0.0 048115 
0 .0  043 346 
0.0 0395 02 
0.0035329 
0.0033658 
0.0031375 
0.1029399 

0.0021b70 
D.OO261W 
0.0 024782 
O.OO235bZ 
0.0022461 
0 a0021462 
0 - 0  0205% 
0.0019717 
0.0018949 
O.OOl8241 

0.0 017 5 85 
0.0016976 
O.OOib408 
0.0 015 145 
0.0015065 
0.0 012315 
0.0010956 
0 0 0 0  3869 
0.0006602 
0 .OOOC962 

0 a0003975 
0.0 003316 

0 ~ 0 0 0 2 4 9 1  
0.0 0020 05 

a.0002845 

0.05104 
0.05295 
0.05673 
0.05941 
0.06122 
0.06273 
0 ,06456 
0.06581 

0.06663 
0.06707 
0.06717 
0.06697 
0.0 6651 
0.06584 
0.06496 
0.06363 
0.06215 
0 .060  55 

0.05883 
0.05700 
0.05507 
0.05337 
0.05178 
0.0476b 
0.043 75 
0.04013 
0.03857 
0.03139 

0.0 3683 
0.03667 
0.03690 
0.03737 
0.03796 
0.03866 
0.03312 
0.03984 
0.04076 
0.04320 

0.04602 
0.05377 
0.06239 
0.06979 
0.07596 
0.08094 
0.08483 
0.08783 
0 .09010 
0.09187 

0.09326 
0.09441 
0.09544 
0.09640 
0.09736 
0.09635 
0.09938 
0.10047 
O.lOi63 
0.10283 

0 .10411 
0.10543 
0.10679 0.11036 

0.11409 
0.12187 
0.12973 
0.13764 
0.17755 
0.27727 

0.33496 
0.39315 
9. 455iO 
0.53554 
0.89949 

1.885 
1.786 
1.575 
1.408 
1.273 
1.162 
1.068 
0.989 

0.920 
0.859 
0.805 
0.757 
0.713 
0.672 
0.634 
0.599 
0.565 
0.534 

0.503 
0.474 
0.446 
0.420 
0.394 
0.339 
0.299 
0.273 
0.259 
0.251 

0.247 
0.245 
0.246 
0 - 2 4 1  
0.250 
0.254 
0.257 
0.262 
0.266 
0.275 

0.285 
0.315 
9.346 
0.370 
0.390 
0.406 
0.421 
0.434 
0.446 
0 - 457 

0.467 
0.477 
0.487 
0.497 
0.506 
0.516 
0.525 
0.534 
0.543 
0.552 

0.561 
0.570 
0.579 
0.601 
0.623 
0.666 
0.709 
0.752 
0.957 
1.149 

1.329 
1.501 
i . 665  
1.824 
2.131 

0.00664 
0.00675 
0.00687 
0.00686 
O.OOb77 
0.00666 
O.OOb59 
0.00647 

0.00633 
0.00615 
0.00597 
0. 0 0  576 
0 .00555 
0.00533 
0.00511 
0.00485 
0.00461 
0.00436 

0. 004li 
0.00 388 
0.00366 
0.00347 
0.00332 
0.00312 
0.00327 
0.00380 
0.00458 0 .00548 

0.00644 
0.00743 
0.00846 
0.00951 
0.01057 
0.01163 
0.01289 
0.31361 
0.01465 
0 .01  688 

o.oi919 
0.02449 
0.03068 
0.03662 
0.04244 
0.04824 
0.05410 
0.06003 
0.06606 
0 . 0 1 2 2 2  

0.07850 
0.08492 
0.09147 
0.09816 
0.10499 
0.11196 
0.11907 
0.12633 
0.13372 
0.14121 

0.14895 
0.35679 
0116477 
0.18539 
0.20 696 
0.25295 
0.30276 
0.35632 
0.67759 
1.36584 

1.98236 
2.69041 
3.4985i 
4.45621 
7.34780 

1.263 38 
1.26228 ~ ~ ~~~ 

1.25936 
1.25631 
1.25312 
1.24980 
1.24633 
1.24270 

1.23890 
1.2 3493 
1.23077 
1.22641 
1.2Z183 ~ ~ ~~~ 

1.21701 
1.21193 
1.2 0656 
1 .20087 
1.19485 

1.18845 
1.18163 
1.17438 
1.16669 
1.15858 
1.13710 
l . r l 6 2 6  
1.09900 
1.08599 
1.07628 

1.0 b885 
1.06297 
1.05119 
1.05422 
1.05084 
1.04794 
1.0 4538 
1.0 4315 
1.0 4115 
1.03774 

1.03292 
1.030 53 
1.027 14 
1.02449 
1.02233 
1.0 20 55  
1.01904 
1.01774 
1.01662 
1.01563 

1.0 1476 
1.01399 
i. o is 2s 

i . o i i 5 r  

1.01266 
1 .01209 

1.0 1109 ~~ ~ ~~ ~. 
1.01065 
1.01025 
1.0 0987 

1.0 0952 
1 .00920 
1. o oaaq ~ ~... 
1. 00822 
1.0 0764 
1.00669 
1.00596 
1.00537 
1.0 0359 
1.002ro 

1.00216 
1 .00180 
i . 0 9 i 5 5  
I .  0 0 1  35 
1.0 0108 

2.0675 
1.9348 
1.6926 
1.5311 
1.4191 
1.3310 
1.2544 
1.1900 

1.1560 
1.1272 
1.1072 
1.0964 
1.0918 
1.0949 
1.1014 
1.1205 
1.1429 
1.1740 

1.2099 
1.2505 
1.2980 
1.3405 
1.3788 
1.4508 
1.4252 
1.3102 
1.1794 
1.0725 

0.9922 
0.9328 
0.8865 
ll.8508 
0.8243 
0.8044 
0.7893 
0.7859 
0. 7778 
0.7607 

0.7476 
0.7391 
0.7291 
0.7242 
0.7208 
0.7179 
0.7150 
0.7122 
0.7094 
0 . 7 0 6 8  

0.7043 
0.7020 
0.6999 
0.6980 
0.6961 
0.6949 
0.6936 
0.6925 
0.6914 
0.6905 

0.6898 
0.6891 
0. 6886 
O.b.374 
0.6866 
0.6855 
0. 6848 
0.6843 
0.6835 
0.5414 

0.5389 
0.5375 
9.5346 
0.5252 
0.4673 
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TUERHODVUAMIC PROPERTIES OF PARAHVOROGEN 

650 P S I A  ISOBAR 

TEMPZRATURE WOLUM 

DEG. R CU F T I L B  

27 .408 0.20178 
0.20235 2 8  

30  
32 
34 
36 
38 
40 

42 
44 
46 
48 
so 
52 
54 
56  
58  
60 

62 
64  
6 6  
68  
70 
7 5  
8 0  
85 
90 
95 

1 0 0  
105  
1 1 0  
115  
120 
1 2 5  
I30 
1 3 5  
1 4 0  
1 5 0  

160 
180 
2 0 0  
220 
240 
260 
2bO 
3 0 0  
3 2 0  
340 

360 
3 8 0  
4 0 0  
420 
440 
460 
480 
5 0 0  
520 
540 

5 60 
5 8 0  
6 0 0  
650 
7 0 0  
.8 0 0 
300 

1 0 0 0  
1 5 0 0  
2 0 0 0  

2 5 0 0  
3G00 
3500 
4 0 0 0  
5000 

0.20435 
0.20650 
0.20880 
0.21126 
0.213d 8 
0.21671 

0.21 974 
0.22.301 
0.22 65 5 
0.23039 
0.23456 
0.23913 
0.24413 
0.24965 
0.25576 
0.26256 

0.2701b 
0 -27677 . 
0.2 8851 
0.29958 
0.31222 
0.35132 
0 . 4 0 4 0 6  
0 -46567 
0.53030 
0.59504 

0.65873 
0.1193 8 
0.77194 
0.83464 
0.88973 
0.94344 
0.99535 
1.04743 
1.09b12 
1.19984 

1.29313 
1.47743 
l.bbO5G 
1.83%2 
2.01588 
2.18931) 
2.362.3 
2.53355 
2.70362 
Z.bT282 

3.04131 
3.20921 
3 .376b l  
3 .54360 
3.71023 
3.87655 
4.04261 
4.20045 
4.37408 
4.53955 

2.70486 
4.87003 
5.03559 
5.4 475 0 
5.85950 
6 .61134  
7.50271 
8.32345 

12.42270 
1 6 - 5 1  91 5 

2 0  -61475 
24.71013 
2 8 . 8 0 7 3 5  
32.91571 
41.3238 (I 

ISOTHERH ISOCHORE I N l E R N A L  
D E R I V A T I V E  O E 2 I V A T I Y E  ENERGV 

CU F T - P S I A I L B  P P I A I R  B T U I L B  

3352.16 
3311.11 
3137.81 
2970.04 
2810.9b 
2655.76 
2499.99 
2345.1* 

2194.46 
2045.80 
1b98.52 
174b. 70 
1610.75 
1473.85 
1341.42 
1212.0b 
1090.58 
91b.79 

861.55 
764.47 
672.43 
590.01 
516.28 
3 8 7 . 1 2  
323.01 
309.95 
326.98 
359.2b 

397.36 
437.37 
477.a4 . 
518.28 
557.70 
596.72 
634.93 
672.83 
709.49 
780 .97 

850.16 
976.19 

1105.73  
1230.75 
1352.40 
1 4 7 1  - 4 6  
158b.47 
1703.88 
1817.98 
1331.02 

2045.18 
2154.bL 
2265.45 
2375.77 
2485.05 
2595.16 
2704.35 
2813.25 
2921.92 
3050.31) 

3138.65 
3246.76 
3354.72 
3624.11  
3892.83 
4429 -16 
4964.27 
5498.64 
8165.26 

10828.67 

13491.15 
16153 -14 
18014.93 
21476.74 
26600 - 9 9  

77.898 
77.992 
71. b99 
71.386 
75.571 
73.521 
74.355 
7 3 . 0 3 0  

71.530 
63 .868  
b8.034 
65.029 
63.840 
61.496 
58.994 
55.365 
53.622 
50.7b5 

47. b59 
b4.867 . .- -.. 
41. bJ9 
38. 8 0 2  
35.800 
28.717 
2Z.845 
18.393 
15.209 
12.954 

11 .309  
10.066 

3.094 
0.309 
7 .663  
1.120 

. 6.655 
5 .254  
5 .896  
5.31U 

4.843 
C.150 
1. 627 
3 .228  
2.913 
2 - 6 5 ?  
2 .444 
2.264 
2.109 
1.915 

1.b57 
1.754 
1 .661  
1.578 
1 . 5 0 3  
1.435 
1.373 
1.316 
1.264 
1 .216  

1 .171  
1 . 1 3 0  
1 .092  
1 . 0 0 6  

0.9333 
0.8154 
C.724U 
0.6512 
C.4336 
0 . 3 2 5 1  

0.2600 
0.2161 
3.1857 
G.1625 
G.1300  

- 131.924 
-131.062 
-128.036 
-124.028 
-121.439 
-117.8b7 
-114. 116 
-110.177 

-106.041 - 101.725 
-97.205 
-92.481 
-87.544 
- 8 2 . 3 8 7  
-77.  004 
-71.382 
-65.507 
-59.369 

-52.951 
-46.237 
-39.216 
-31.885 
-24.251 

-4.069 
16. 744 
36.b04 
54.451 
70.282 

84.640 
97.734 
1 0 . 0 0 5  
21. 696 
32.986 
44 .007  
54.861 
65.630 
76.378 
97.393 

220.073 
266.617 
316.567 
Sb9.780 
425.799 
4b3 .b l9  
543.L74 
602.755 
662 .354  
721.461 

779.b26 
837.313 
093.015 
949.529 

1004.339 
1058.368 
1111.713 
1164 .454  
1 2 1 6 ~ 6 7 b  
126b.455 

1 3 19 .  784 
1370 .876  
1421.752 
1547 .994  
1673.484 
1923 .114  
2172 .379  
2421.358 
3675.857 
4969.356 

6326.819 
7 755. 445 
3259.471 

IO 850.513 
14594.077 

EUTMILPV 

B T U I L B  

-107.636 
- 1 0  6.7 0 7 
-103.439 

-99.97 4 
-96.307 
-92.440 
-bb . f72  
-b4.093 

-79.599 
-74.b83 
-69.936 
-64.751 
-59.311 
-5 3. 6 0 5 
-47.620 
-41.334 
-34.724 
-21.767 

- 2 O . C S 1  
-12.bb3 

-4,490 
4.174 

13 .329  
38.269 
65 .378  
92.652 

118.367 
141 .999  

163.327 
184.321 
203.640 
222.155 
2 4 0 . 0 7 7  
251.561 
27S.736 
291.702 
3 0 8 . 5 5 1  
342.057 

3 7 5 . 7 1 7  
444.444 
516.429 
591.201 
668.455 
747.410 
827.421 
907.7 0 0  
987.76b 

lD67. 2 4 0 

1145.8b5 
1223.58 1 
1300 .292  
1 37 6.  0 45  
1450.91 1 
1524.359 
1590.292 
167U. 9 9 3  
1743.154 
1b14.845 

16b6.072 
1957.045 
2 0 2 7 . 7 8 7  
2203.644 
237b.bb8 
2727.296 
3075.423 
3423.188 
5171.Ob3 
695 7.66 1 

b8Ob.558 
10729.616 
12726.793 
14012.3b7 
19561.908 

ENTROPY 

BT UILB-R 

1.210 42 
1 .24397  
1.35667 
1.46848 
1 .57961  
1.69010 
1.800 07 
1.90978 

2.01940 
2.12910 
2.23303 
2.34936 
2.46039 
2.57227 
2.68521 
2.79950 
2.91547 
3.03339 

3.1S363 
3.27662 
3.4G267 
3.53198 
3.66466 
4 . 0 0 8 8 7  
2.35846 
5.68945 
4.38353 
5.23917 

5. 46422 
5. b632b 
5.14306 
6.00769 
6.16025 
6.30302 
6.43775 
6.56581 
6.68b36 
6.91946 

7.13675 
7.540 63 
7.91969 
8.27593 
8.61168 
8.92191 
9.22427 
9.50135 
9.75975 

10.00036 

10.22521 
10.43526 
10.6320 9 
10.81687 
10 .99106  
11.15565 
11.31148 
11.460 05 
11.60169 
11.75691 

11.b6601 
11.99039 
12.11037 
12.39217 
12. b5187 
13.11769 
13.52142 
13.b9361 
15 .31019  
16.35592 

17.161 13 
17. (5185 
1 be 4 7 0 1 1  
19.21969 
21.11113 

CV CP 

BTU I L 3  -R 

1.181 
1.195 
1.235 
1.274 
1.310 
1.344 
1.376 
1.402 

1.42b 
1.447 
1 .466  
1.482 
1.496 
1.509 
1.519 
1.528 
1.536 
1.542 

1 .549  
1.555 
1.551 
1.567 
1.572 
1 . 5 8 5  
1. bUO 
1 .609  
1.612 
1.615 

1.622 
1 .630  
1.643 
1 .661  
1 .685  
1.713 
1.746 
1.783 
1.824 
1 .916  

2 .019  
2.251 
2.455 
2 .637  
2.778 
2.873 
2.924 
2.940 
2.931 
2.905 

2.b68 
2 .  b26 
2.7b3 
2.741 
2 .703  
2 .668  
2.63T 
2.611 
2.588 
2 .569  

2 .553  
2.540 
2 .529  
2.510 
2 .499  
2.490 
2.488 
2.490 
2 . 5 3 7  
2.644 

2.786 
2.924 
3.069 
3.281 
4.332 

1.555 
1 .513  
1.683 
1 .783  
1.bb3 
1 .983  
2 .086  
2 .193  

2.301 
2.414 
2.532 
2.658 
2.785 
2.921 
3.065 
3.222 
3.388 
3.569 

3 .769  
3.980 
4 .209  
4.451 
4.70 b 
5 .254  
5.508 
5.334 
4 .936  
4.532 

4.201 
3.961 
3.776 
3-63? 
3 .537  
3.463 
3 .411  
3.317 
3.35 6 
3.352 

3.386 
3.534 
3 .669  
3.805 
3 .911  
3.900 
4.012 
4.013 
3 .991  
3.954 

3 .909  
3. b6O 
3.011 
3.765 
3.722 
3.684 
3.650 
3. 621 
3 .596  
3.574 

3.551 
3.542 
3.530 
3.508 
3 .494  
3. b83 
3 .479  
3.479 
3.524 
3.631 

3 .772  
3.910 
4 . 0 5 7  
4.27b 
5 .435  

WELOCITV 

F T I S E C  

4522 
4511 
4452 
43b9 
4526 
4261 
4193 
4122 

4051 
3976 
3898 
3812 
3727 
3636 
3541 
3441 
3339 
3232 

3122 
3011 
Z89b 
2787 
2677 
2438 
2210 
2162 
2154 
2161 

21b6 
2219 
2256 
2293 
2329 
2364 
2398 
2430 
2460 
2516 

2570 
2665 
2767 
28bb 
2970 
3073 
3178 
3Zb2 
3386 
3490 

3592 
3693 
3791 
38b8 
39b2 
4074 
4164  
4251 
4337 
4420 

4501 
4580 
4657 
4844 
5022 
5357 
5671 
5966 
7249 
8299 

9199 
1 0 0 0 4  
10735 
11391 
12476 

OF soum 
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rMERMOOYNIMIC PROPERTIES OF PARAllVOROGEN 

(50 PSIA I S W A R  

rEMPERITURE OENSITY 

DES. R LBICU F 1  

i s  
SO 
32 
34 
36 
38 
40 

42 
44 
46 
4b 
50 
52 
54  
5b  
58  
b0 

62 
bb 
bb 
b8 
70 
75  
80 
85  
90 
95 

1 0 0  
105 
1 1 0  
115 
120 
125 
130 
135 
140 
150 

l b 8  
180 
2 0 0  
220 
240 
2bO 
280 
3 0 0  
320 
340 

3bO 
380 
4 0 0  
420 
440 
660 
480 
5 9 0  
520 
540 

5bO 
5 80 
bo0 
b5C 
700 
8 8 0  
900 

1 0 0 0  
1500 
2000 

2500 
3000 
3 5 0 0  
4080 
5000 

27.408 4.95583 
5.94197 
4.89349 
4.b4264 
4.78932 
4.73359 
4. 67543 
4.61456 

C.55084 
4.48405 
6.41402 
C.34054 
4.26323 
4.18189 
4.09b17 
4.00567 
3.90995 
3.808 64 

3.70 I 2 3  
3 -5E 717 
3.Cbbll 
3.337% 
3 -20287 
2.84156 
2.4748b 
2.14746 
1.88332 
1.67831 

1.51806 
1.39008 
1.28545 
1.19113 
1.12393 
1.05995 
1.00407 
0.95471 
0.910b5 
0 a 83554 

0.77332 
0.b7685 
9.bO223 
0.55359 
0.49bOb 
0.45b62 
0.42329 
0.39470 
0.39988 
0.34809 

0.32881 
0.311 LO 
0.29615 
0.28220 
0.26955 
0.257-  
0 .24736 
8.23762 
0.228bz 
0.22029 

0.21255 
0.20534 
9 . 1 9 8 b l  
0 .18358 
0.170b8 
0.14%7 
0.13329 
0.12014 
0 . 0 8 0 5 0  
0.01054 

0.0 4851 
0.04047 
0.03471 
0.03036 
0.02420 

331.59 
332.21 
331.79 
331 .45 
331.01 
330.07 
327.9b 
324.9b 

321.32 
S l b . 9 8  
311.84 
305.55 
299.611 
292.81 
285.45 
277.50 
269.41 
260.91 

252.02 
243.27 
234.49 
225.89 
217.47 
201.1J -.- ~. 
192.72 
193.04 
199.85 
210 -95 

22C.45 
239.22 
255.05 
271.82 
289.31 
307.64 
32b.78 
346.85 
367.55 
411.94 

459.59 
562.70 
673 .73  
788.45 
900.68 

1006.55 
1103.71 
1192.17 
1 2 7 2 - 3 8  
1345 -83 

1413.83 
1477 -89 
1539.57 
1599.64 
1659.03 
17 l8 .57  
177E.34 
1838.87 
1900 -20 
19b2.23 

2025.b2 
2089.60 
2154.43 
2319.35 
2487.62 
2831.54 
3178.81 
3529.63 
5341.60 
7321.25 

9192.53 
11796.18 
14267.27 
17178.20 
z r i i s . 5 7  

V(JPI0U)" - v I : o P I o V ~  

IA-CJ F T l 6 r U  P S I 1  

13.312 l(ib12.76 
13.224 113363.37 
12 .894  15354.85 
12.545 lZ382.84 
12.200 l ~ l 4 6 2 . 7 0  
11 .871  1.2571.28 
11.571 11b8b.51 
11.288 10821.81 

11.023 9986.b3 
10.766 9173.45 
10.515 8380.10 
10.2bb 7590.28 
lO.OJ7 b866.92 

3.747 6163.18 
3.484 5494.70 
3.211 4855.21 
8.930 4264.10 
8.615 3712.62 

8 .347  3199.90 
S.044 2742.30 
7.734 2330.71 
7.420 1969.44 
7.112 1653.58 
;.sac 1100.01 
5.770 799.41 
5.323 665.60 
3 . 0 1 0  615.81 
'r. 779 b02.% 

c .593  603.22 
4.444 b07.96 
4.307 614.24 
C.175 620.96 
4 .047  b26.88 
S a  922 632 -59 
3.797 637.51 
3.675 642.3b 
5.552 646.09 
3.318 b52.53 

1.102 657.44 
2.724 660.74 
2.453 bb5 ~ 9 0  
2.252 669.03 
2.114 b70ab8 
2 . 0 2 b  b71.90 
1 975 612.39 
1 .950  672.53 
1.945 672.43 
1 .953  672.17 

i . 9 7 0  6 7 i . e ~  
1.992 b71-39 
2.015 b70.93 
7 . 0 1 0  673.b4 
2.0b3 bb9.95 
2.085 6b9.45 
2.105 668 m9b 
2.122 bb8 -48 
2.13b bb8.01 
2.149 667.55 

2.159 667.11 
2.1b7 666.68 
2.173 bbb.7.? 
2.184 665.30 
? . l b b  bbC.43 
2.188 bb2 -91 
2.184 bblmbb 
2.177 660.62 
2.123 b57.29 
E. 031  655.52 

1.924 654.44 
I. 8Sl  b53.71 
1 .743  653.13 
1.630 652.48 
1.240 648.54 

( 0 V I O I ) I V  THERMAL VISCOSITY 

I IDEG.  W BTWFT-HR-R L 6 l F T  
X 13'c 

;ONOUCTIYITY 0 

0.0046890 0.05172 1.899 
0.0047bbZ 0.05316 1.823 
0.0050732 0.05700 1.607 
0.0 053 804 0.059 74 1.436 
0 a0056876 0. 06160 1.297 
0 - 0  060 074 0.51321 1.184 
O.OOb3614 O.Ob5Ok 1.08b 
0 .00674b4 0.06644 1 . 0 0 7  

0 .0071625 
0.00761 63 
0.0081 1b5 
0 .J085991 
0 - 0  092968 
0.0099774 
0 .OlO73b5 
0.0 116092 
0.0125751 
0.0135790 

O.BbI2l 0.937 
O.Oe770 0.876 
O.rlb785 0 . 0 2 1  
0.01771 0.772 
0.06732 0.727 
0.06671 0.b87 
0.01590 0.649 
0.06465 0.614 
0 . 0 1 3 2 1  0.581 
0.06176 0 .549  

0 - 0  149563 0.060 16 0.519 
0.0163611 0.05846 0.491 
0.0179513 0.05667 0.462 
0.0197020 0.05481 0.43b 
0.0216502 0.05333 0.413 
0.0261243 0.05948 0 .359  
0.0285776 0.04578 0.417 
0.0276535 O.OI267 0.219 
0.0246979 0 . 0 4 0 4 2  0 .272  
0.0214848 0 .03901 0.262 

O.01137b82 0.03824 
0.0165563 0.03791 
0.0148052 0.03bO2 
0.0143801 0.03837 
0.0122240 0.03bb9 
0.0112574 0.03951 
0.0104397 0.04022 
0.0097365 0.040 55 
0.0091295 O.Ok143 
0.00813b2 0.04381 

0 .251  
0.254 
0.253 
0.254 
0 .251  
0.258 
0.262 
0.265 
0.219 
0.278 

0.0073b70 0.04659 O.Zb7 
0.0062804 0. a5404 0.316 
0.0054460 0.06157 0.347 
0.004b256 0.06993 0.371 
010043427 0.07607 0.391 
0.0039546 0 . 0 8 1 0 3  0.407 
0.0036347 0.08491 0.421 
0.0033bbO 0.08790 0.434 
0 .0031366 0 .0  90 18 0 -446 
0.0029383 0.09194 0 .C57 

0.0027649 0.09334 O.*bb 
0.0025118 0.09449 0.478 
0.0024756 0.09552 0.488 
0.0 023535 0.09649 0 -497 
0.0022434 0.097C5 0.507 
0.0021435 0.09b44 0 . 5 l b  
0.0020524 0.09947 0 .525  
O.OOlYb90 0.10057 0.535 
0 .0018923 0.10172 0.544 
0.001S216 0.10293 0.553 

0.00175bl  0 . 1 0 C Z l  0 .562 
0.0011952 0-10553 0.570 
0.0016385 0.10690 0.579 
0.0015124 0.11047 0.601 
O.ORl4047 O.il422 0.623 
0 . 0 0 1 2 3 0 0  0 .12200 0. 667 
J . 0 0 1 0 9 k 3  J.129bb 0.710 
0 a 00098 58 0.137 b l  0 .753 
0.00065% 0.17780 0.958 
0.0004959 0.27727 1.150 

0.0003973 0. 3349b 1.332 
0 .OOJSS15 0.39312 1.504 
O.GO02843 0.45487 1.660 
0.0002491 0.53435 1.827 
0 . 0 0 0 2 0 0 4  0.88843 2.132 

TllERliAL 
I I F F U S I V l t V  
SP FTIMR 

0.00 b71 
0 . 0 0  0 . 0 0 6 9 2  679  

0.00692 
O.OOb83 
0. D O  673  
0.00667 
0. 0 0  656 

O.OOb42 
0 . 0 0  625 
0 . 0 0  607 
0.00587 
0 .00567  
0.00546 
0.00525 
0.00501 
0.00478 
0.00454 

OIELECTRIC 
CONSTANT 

1 .21400 
1.26318 
1.260 32 
1.25732 
1.25418 
1.25091 
1 a24751 
1.2 43 96  

1.24025 
1.23637 
1.232 33 

0.00599 
0 .00783  O.OObb9 

O.OOb81 
0.0097b 
0.01076 
0.01174 
0.01250 
0.01355 
OaO15b4 

0.01779 
0.02259 0.02832 

0.03381 
0.03920 
0.0445b 
0.05000 
0.05550 
0 + 0 6 1 0 9  
0.06b79 

0.07Zb1 
0.07856 
0.88462 
0 . 0 9 0 8 2  
0.09714 
0.10359 
0 . 1 1 0 1 8  
0.116b9 
0.12374 
0.13072 

0.13783 
0.14509 
0.15247 
0.17155 

0.003b9 
0.30354 
0 . 0 0 3 3 1  
0 . 0 0 3 3 6  
0.30372 
0.00435 
0.00513 

1 . 2 2 8 0 9  
1.22305 
l.Zl900 
1 .21411  
1.20897 
1 .20356  
1.19186 

0.00431 1.19184 
0.00409 1.18548 
0.003b8 1.17877 

1.17170 
1.16429 
1 .144b9  
1.12509 
1 .10784  
1.08352 1.09410 

1 . 0  7532 
1.01860 
1.06350 
1.05909 
1.0 55 35 
l.O5.?lC 
1.04934 

1 .04467  
1.04093 

1.03784 
1.033 Ob 
1.02938 
1.0 26 49 
1 .02415 
1.02222 
i .OZE58  

1.04687 

. _ .  
0.19151 
0.23401 
0.21013 
0.3296U 
0. 62686 
1.26157 

1.83081 
2.48 447 
3.22995 
,4. I1 119 
6.75513 

. ~ ~ . . .  
1.01918 
1.0 1797 
1 .01690  

1.0159b 
1.015 12 
1.01437 
1.013 69 
1.01307 
1.01251 
1 .o 11 99 
1.0 11 52 
1 .01108 
1.0 10 67  

1.01030 
1.00995 
1.00962 
1.00889 
1 .00826 
1-00724  
1.00145 
1 .0  0581 
1 .00389  
1.00292 

1.00234 
1.0 0 1  95 
1 . 0 0 1  b8 
1.0 0 1  47 
1 . 0 0 1 1 7  

PRANOTL 
NUMBER 

2.0552 
1.9551 
1.7ObO 
1.5428 
1.4277 
1.3365 
1.2561) 
1.198b 

1.1552 
1.1240 
1.1027 
1.0910 
1.0837 
1.0827 
1.0865 
1.1010 
1.1193 
1.1426 

1 .1716  
1.2033 
1.2401 
1.2800 
1.3136 
1.3720 
1.3732 
1.3003 
1.1946 
1.0952 

1.0151 
0.9535 
0.9044 
0.8659 
0.8372 
0.8155 
0.7992 
0.795? 
0.7058 
0.7660 

0.751b 
0.7435 
0.7325 
0.7270 
0.7232 
0.7199 
0. ?lb? 
0.7137 
0.7107 
0 . 7 0 7 9  

0.7053 
0.7C29 
0.7007 
0.6987 
0.6969 
0. b954 
0.6940 
0.6928 
0.6917 
0.b908 

0.6901 
0.6b94 
0.68b8 
0. 687b 
0.6bb7 
0.6855 
0.6848 
O.bb43 
0.6b35 
0.5422 

0.5397 
0.5384 
0.5357 
0.5266 
0.4700 
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THERMOOTNAMIC PROPERTIES OF PARAHYOROGEM 

700 P S I A  ISOBAR 

TEMPERATURE VOLUME ISOrHERM ISOCHORE I N T E R U L  
UERIVATIUE r ) E U V A T I V E  ENERGY 

OEG. R CU F T l L B  CU F I - P S I M L B  ' S I A I R  BTUlLB 

E N l H l L P Y  

B T U I L B  

-105.118 
-105.084 
-101.134 

-9b.3b8 
-94.147 
-90.906 
-86.868 
-b2. 625 

-78.172 
-73.504 
-6bab14 
-63.493 
-58.133 
-52.520 
-46.644 
-40 .489 
-34.039 
-27.270 

-20.167 
-12.b97 
-4 ,  ( 3 9  

3.423 

ENTROPV 

BTU/LB-R 

1.21231 
1.23514 
1.34721 
1.45838 
1.56b74 
1. 67869 
1.7b763 
1.89644 

2 .0d507 
2.11364 
2.22231 

c v  CP 

BTU / L3 -R 

1.184 1.554 
1.192 1.574 
1.234 1.674 
1 .273 1.772 
1.310 1.b71 
1.343 1.969 
1.374 2 . 0 7 0  
1 . 4 0 1  2.175 

1.425 2.280 
1.447 2.389 
1.465 2.502 
1.682 2.619 
1.497 2.742 
1.509 2 .874 
1.519 3.007 
1.529 3.149 
1.537 3.305 
1.543 3.465 

1.550 3.646 
1.555 3-03? 
1.561 4.026 
1.566 4.234 
1.570 4.444 
1.580 4.931 
1.593 5.231 
1.605 5.206 
1.612 4.927 
1.617 6.587 

1.624 4.2bO 
1.632 4 .037 
1.645 3.b45 
1.bb4 3.703 
1.688 3.595 
1.716 3.515 
1.749 3.459 
1.786 3.422 
1.b27 3.399 
1.911 3.587 

VE LOC Ill 
OF SOUND 

FTlSEC 

4549 
4542 
4485 
4425 
4363 
4300 
4234 
4165 

2096 
4 0 2 4  
394b 
3869 
3785 
3696 
3606 

27.594 
2 8  
30 
3 2  

78.023 
78.105 
75 .147 
77.69b 
75.956 
71.977 
7 4 . 8 5 4  
7 3 . 5 8 3  

72.133 
70.519 
bb.746 
65.802 
64.694 
62.438 
60.024 
57.491 
54 .  b57 
52.128 

43.339 
46.478 
43.578 
40.67b 
37.802 
3 0 . 3 6 0  
25.071 
21.425 
16.959 
1C.430 

1?.56b 
11.153 
10.048 

9.161 
8 . 4 3 1  
7.819 
7.298 
5. b4b 
i . 4 5 5  
j .79b 

5.274 
4.512 
3.935 
3.498 
3.153 
?. b74 
2.641 
2.445 
2.277 
2.132 

2.004 
1.892 
1.791 
1.702 
1. b2G 
1 . 5 4 7  
1.48LI 
1.419 
1.362 
1.310 

1. 262 
1.218 
1.176 
l.Ob4 
1 . 0 0 5  

0.11185 
u.7799 
0 . 7 0 1 4  
0.4bb9 
0.3501 

0.2bOD 
0.2333 
0.200c 
0.1750 
0.1406 

-131.81b 
- 1 3 1  0233 
-121.238 
-125.0bk 
-121.712 - 118.1 b2 
-114.475 
-110.587 

-106.515 
-102.257 

-97.808 

0.2013b 
0.20174 
0.20370 
0.205bO 
0.20803 
0.21043 
0.2129 b 
0.21572 

0.21866 
0.22182 
0.2252 3 

3452.05 
3372.77 
3201.11 
3036.71 

34 
36 
38 
4 0  

42 
44 
4 6  
4 8  
50 
5 2  
5 4  
56 
5 1  
60 

62 
6 4  
66 
bb 
70 
75 
b0 
85 
90 
95 

1 0 0  
1 0 5  
110 
115 
1 2 0  
125 
130 
135 
1 4 0  
1 5 0  

160 
1 bo 
2 0 0  
220 
2 40 
2 60 
280 
3 0 0  
320 
340 

360 
3bO 
4 0 0  
4 2 0  
440 
460 
4 b0 
5 0 0  
520 
540 

560 
580 
6 0 0  
650 
7 0 0  
I O 0  
900 

1 0 0 0  
1 5 0 0  
2 0 0 0  

2500 
3 0 0 0  
3500 
4000 
5000 

2876.27 
2722.54 
2568. 1 0  
2413.32 

2263.20 
2116.54 
1970.22 
1828.12 
1687.85 
1548 -2J 
1418.45  
1292.43 
l i b 9  .05 
1055.39 

924.81 
642.57  
752. b5 
bbb.54 
594.24 
453 - 1 4  
373.16 
344.55 
350.39 
37C.51 

4Ob.lb 
445.01  
484.21 
523.33 
562.b5 
601.43  
639.55 
677.09 
713.86 
705.46 

855.14 
9b1.35 
1111.91 
1237.87 

l4bO s Ob 
1597.66 
1713.57 
1828.10 
1941 -52 

1360 .3z 

0.22892 
0.23291 
0.23725 

-93.165 
-bb. 322 
-83.273 

2.33127 
2.44067 
2.55073 

0.22139 
0.24716 
0.252b9 
0.25921 

0.2bbZO 
0.2140 2 
0.21217 
0.29260 
0.30368 
0.33773 
0.3blbS 
O.&34bb 
0.49232 
0.55105 

O.bOb89 
0.  66513 
0.71970 
0.77269 
O.bZW5 
0.87455 
0.92376 
0.97199 
1.01935 
1.11181 

-78.011 
-72.529 
-66.  b19 
-60 0 86b 

-54.672 
-48.216 
-41.492 
-34.504 
-27.257 

11.642 
31.019 
48.941 
65.108 

79.165 
93.336 

105.943 
1 17. 92b 
129.473 
140.711 
151.170 
162.114 
173.618 
195.517 

217. b10 
264.615 
314.833 
368.250 
424.433 
402.590 
541.961 
601.743 
bb1.429 
720.613 

- a . i n  

2.66161 
2.77352 
2.8b667 
3.00142 

3. 11786 
3.23643 
3.35732 
3.48063 
3.60647 
3.931)50 
4 . 2 6 0 0 0  
4 .57821 
4.8bbbZ 
5.125b4 

5.35424 
5.556bb 
5 . 7 4 0 0 2  
5.90766 
6.06284 
6 .20189 
6.32462 
6.47442 
6.59839 
6.83223 

3512 
3413 
3313 

3209 
3103 
2999 
2194 
2792 
2560 
2383 
2275 
222b 
2219 

2232 
2258 
2290 
2323 
2356 
23b9 
2421  
2 4 5 1  
2 4 b l  
2535 

2587 
26bO 
2 7 8 1  
2 8 8 1  
29b3 
30bb 
3190 
3294 
3398 
3 5 0 1  

12.106 
35.602 
bl .136 
87.360 

112.756 
136.535 

15b.7b9 
179.551 
199.232 
218.015 
236.314 
254.0 7 8  
271.508 
28b.704 
305.747 
434.640 

373.611 
442.681 
515.075 
590.165 
667.658 
7 4 6 .  8 5  0 
b27.043 
901.479 
967.6b3 

1017.273 

1.20190 
1.37374 
1.54482 

7.05146 
7.45757 
7.83b79 

2 . 0 2 1  3 .413  
2.255 3.557 
2.456 3.687 

1.71253 
l s b 7 6 4 3  
2.03111 
2.19935 
2.35869 
2.51691 
2.67442 

2.83115 

b.19656 
b.53343 
be85053 
9.14751 
9.4251b 
4.68403 
9.92500 

10.15014 
IO. 3 60 44 
10.5574b 
10.74243 
10.9167b 
l l . 0 8 1 5 0  
11.23744 
11.38611 
11.52783 
11. 663 19 

2.639 3.019 
2.779 3.923 
2.674 3.990 
2.925 4.020 
2 .942 4 .020 
2.932 3.997 
2.906 3.960 

2054.01 
2165.74 
2276.82 
2387.36 

779.045 
8 36.592 
b93.207 
948.909 

1146.022 
1223.blO 
1300.602 

2.869 3.914 
2.827 3.b64 
2.714 3.b15 

3603 

3b02 
3 1 0 4  2.9b731 

3.14297 
3.29b22 1376.42b 

1451.358 
152 5.4 6 5  
1598.851 
1 67 1. 60  0 
1743.804 
1815.535 

2.742 3.768 
2.703 3.725 
2.669 3.6b7 

3199 
3993 
4085 
4174 
4261 
4347 
4430 

4510 
45b9 
4667 
4b53 
5031 
5365  
5b79  
5974 
7255 
(1305 

9204 
1 0 0 0 8  
10759 
11396 
12485 

3.45312 
3.  60772 
3.76205 
3.91617 
4.07008 
4.22383 

4.37742 
4.530b9 
4.bb423 
5.0 671 6 
5.4496 0 
6.21340 
6.97625 
7.7384b 

11 -5451 9 
15.34915 

2497 - 4 3  
2601.11 
2716.46 
2825.51 
2934.30 
3042.07 

1003.761 
1 0 5 1 .  b23 
i i i i . z o 9  
1163.983 
1216.236 
1268.03b 

1319.392 
1310.506 
1421.402 

2.638 3.652 
2.612 3.623 
2.589 3.59b 
2.569 3.576 

2.554 3.559 
2.541 3.544 
2 .530 3.532 
2.510 3.509 
2.499 3.695 
2.490 3 . 4 6 3  
2.CC.U 3.479 
2.490 3.480 
2.537 3.524 
2.644 3.631 

2.786 3.772 
2.924 3.910 
3.068 4.056 
3.276 4.273 
4.296 5.395 

3151 -24 
5259.45 
3367.50 

1b86.798 
195 7.8 0 5  
2028.577 

11.79229 
11.91673 
12.0 3676 

3637. Ob 
3905.99 
4442 e40 
4977.74. 
5512.22 
8119.03 

10842.58 

1 3 5 0 5 . 0 k  

1547.6b3 
1673.215 

22J4.49Y 
2 3 1 9 . 5 9 7  

12.31867 
12.57844 
13.04537 
15.4541b 
13.82042 
15.25710 
lb . tbZb5 

17.08b07 
17.77879 
18.39702 
19.14bib 
21.0 33 62 

1922.901 
2172.201 
2421.217 
3 675.795 

2728.289 
3 07 6 ,476  
3 42 4.2 b 6 
5172.295 

C969.324 

6326.802 
7755.410 
9259.1bb 

1 0  848.950 
14574. b70 

6958.b97 

8809.334 
10736.b78 
12727.199 
14811.996 
19548.394 

19.15224 
22.95513 
26.759b3 
30.57410 

-~... . 
16167.10 
1882)  - 9 5  
21490 - 7 3  

3b.37435 26b14.05 

TYO-PHASE BOUNUARl 
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28 
30  
32 
34 
36 
3 8  
40 

42 
44 
46 
48 
5 0  
5 2  
5 4  
56 
58 
60 

62 
64 
66 
68 
70 
75 
80 
85 
90 
95 

I 0 0  
105 
110 
115 
120 
125 
130 
1 3 5  
140 
150 

I 60 
I 80 
2 0 0  
2 2 0  
240 
260 
280 
3 0 0  
320 
340 

560 
380 
c o o  
4 2 0  
440 
460 
C 8 0  
5 0 0  
520 
540 

560 
580 
600 
650 
700 
8 0 0  
9 0 0  

1 0 0 0  
1 5 0 0  
2 0 0 0  

2 5 0 0  
3 0 0 0  
3500 
4000 
5 0 0 0  

700 P S I A  ISOBAR 

TEMPERATUHE DENSITY 

DEG. K L W C U  FT 

27.594 4.96628 
4.95692 
4. 90922 
4.85920 
4 80 692 
4.75222 
4.69518 
4.63558 

4,57326 
4.50808 
4.43988 
4. 36843 
4.29355 
4.2149d 
4.15243 
4.04561 
3.95428 
3.85195 

3.75651 
3.64940 
3.53642 
3.41759 
3.292 97 
2.96095 
2.61893 
2.30066 
2.03121 
1.81472 

1.64235 
1.50346 
1.38946 
1.29418 
1.21322 
1.14344 
1.08254 
1.02882 
0.98102 
0 .a9938 

0.83196 
0.72794 
0.64732 ... 
0.58410 
0.53293 
0.49051 
0.45468 
0.423% 
0.39730 
0.37391 

0.35321 
0.33475 
0.31817 
0.30319 
0.28959 
0027718 
0.26581 
0.25535 
0.24570 
0.23679 

O.Zt844 
0.22071 
0.2134d 
0.19739 
0.18350 
0.16094 
0.14334 
0.12922 
0.08662 
0.06515 

0.05221 
0.04356 
0.03737 
0.03271 
0.02106 

336.60 
336.93 
336.54 
336.53 
33b. lD 
335.30 
313.43 
310. bd 

327.16 
323.21 
318.36 
313.06 
307.10 
400.31 
293.65 
286.38 
278.49 
270.67 

262.28 
25.3.83 
245.97 
237.82 
230 - 0 5  
213.63 
203.92 
202.03 
206.77 
216.02 

228.32 
242 -14 
257.47 
273.75 
291.05 
309.20 
328.20 
348.06 
318.77 
412 -82 

460 -44 
563.26 
674.37 
783.34 
901.90 

1008.12 
1105.62 
1194.40 
1274.88 
1348.56 

14lb.82 
1480.99 
1542.80 
1602.99 
1662.48 
1722.10 
1781.35 
1842.54 
1903.92 
1966.00 

2029.44 
2093.46 
2158.33 
2323.34 
2491.68 
2835.71 
3183.07 
3533.75 
5326.13 
7325.98 

9497.45 
11800.86 
14268.54 
17163.12 
26925 -16 

13.272 
13.214 
12 .902 
12.560 
12.223 
11.903 
11.607 
11.329 

11.067 
10.812 
10.566 
l J . 3 2 U  
10.Obd 

3.815 
3.561 
3.297 
3 .028 
8 .  754 

8. 474 
8.188 
7.894 
7.601 
7.314 
5. 618 
i . 0 0 9  
5 . 5 3 1  
5.181 
4.919 

4.711 
4.545 
b .  395 
4. 254 
k. 1 1 8  
3.985 
1.855 
1.727 
3.602 
3.359 

3.137 
2.751 
2.475 
2.270 
2.129 
2.038 
1.98b 
1.961 
1.955 
1- 962 

1.978 
1.999 
2.022 
2.047 
2. 070 
2 . 0 9 1  
2 . 1 1 1  
2.127 
2.142 
2.154 

2. 164 
2.172 
2.178 
2.188 
2.193 
2.191 
2.187 
2.180 
2.125 
2.032 

1.925 
1.832 
1.745 
1.633 
1.250 

16,895.55 
16718.54 
1 5  714.94 
lk755.% 
13,825-98 
12 938.08 
1 2 0 5  7.71 
11 187 -15 

lD350.20 
0541.53 
fl747.56 
7985.99 
7246.88 
6525.63 
5861.65 
4 2 2 8  -69 
b622.75 
1) 071.62 

1549.18 
3074.86 
i!bb2.40 
i! 28 4.80 
1.956 -81 
1.341.73 

977.27 
792.69 
711  e 7 1  
679.62 

670.38 
669.09 
672 -80  
677.28 
682.61 
687.70 
692.34 
b96.60 
700.32 
701.43 

711.45 
714.31 
719.76 
723.04 
724.93 
725.98 
726.43 
726.49 
726.31 
725.96 

725.50 
724.98 
724.42 
723.83 
723.24 
722. 65 
722.07 
721 a50 
720.94 
720.41 

719.89 
719.38 
718.90 
717.77 
716.75 
714.98 
711.53 
712.31 
708.44 
706.40 

705.14 
704.29 
703.63 
702.91 
698 . I5  

t o v m r y v  THERMAL wIscosIrv THERMAL OFELECTRIC 
CONDUCTIVITY D I F F U S I V I T V  CONSTANT 

I I U E G .  R BTU/FT-HR-R L W f T - f E C  SQ F T l H R  

0.0046180 
0 -0046 718 
0 .0  043 728 
0.3052155 
0 .0055660 
0 - 0  058723 
0.0 0620 80 
0 .do65775 

O.OOb9692 
0.0071907 
0 . 0  07 85 89 
0 .0083649 
0 .OD892 71 
0.0 995681 .. ~ ~.~ ... 
0.01024Ol 
0.0109954 
0 - 0  118667 
0 . 0  128326 

0 .dl39014 
O.OlSl155 
0 -0 163680 
0 - 0  1780 36 
0.0 193184 
0.0230743 
0.0256545 
0.U257669 
0.0 238 285 
0.0212325 

0 - 0  187 447 
0.0165700 
4.0149349 
0 - 0  1352 67 
0.0 123512 
O.Oll3692 
0.0105406 
0.0098303 
O.OO92171 
0.0082027 

0.0074135 
0.0063159 
0 . 0  054674 
0.0048383 
0.0043499 
0 a 0 0395 82 
0.0036360 
0.0033658 
0 -0031 3% 
0.0029365 

0 .OO27626 
0.0 0260 93 
0.002C729 
0.0023507 
0.0022406 
0.0021407 
0.0 020 497 
0.0019663 
0.0018897 
0 ~ 0 0 1 8 1 9 0  

0 .0  017536 
O.OOlk.928 
0.0016362 
0 .0015104 
0.0 o i c o  28 
0.0012284 
0.0010930 
0.0009847 
0 0 0 0 4  6591 
0 .OOO4956 

0.0003971 
O.OOOJ313 
0.0002842 
0 .0002490 
O . O O O Z O O 4  

0.05238 
0.05337 
0.05727 
0.06005 
0.06197 
0.06363 
0.06550 
0.06685 

0.06777 
0.0 6831  
0.06852 
0.06842 
0.06809 
0.06754 
0.06680 
0.06562 
0.06431 
0.06289 

0.06139 
0.05979 
0.05812 
0.05639 
0.05474 
0.05113 
0.04761 
0.04455 
0.04220 
0 . 0 4 0 1 1  

0.03916 
0.03917 
0.03914 
0.03940 
0.03982 
0.04037 
0.05102 
0 .04128 
0.04211 
0.04243 

0.04716 
0.05432 
0.06278 
0.07008 
0.07619 
0.08113 
0.08500 
0.08798 
0 - 0 9 0 2 1  
0 .09202 

0.09342 
0.09457 
0.09560 
0.09658 
0.09754 
0.09853 
0.09957 
0.10067 
0.10182 
O.lG303 

0.10431 
0.10564 
0.10701 
0.11059 
0 .114JC 
0.12214 
0.13003 
0.13797 
0.178 05 
0.27727 

0.33496 
0.39310 
0.45465 
0.53J29 
0.87356 

x 10) 

1.913 
1.861 
1.638 
1.463 
1.322 
1.205 
1.108 
1.026 

0.954 
0.892 
0.837 
0.787 
0.742 
0.701 
0.663 
0.628 
0.595 
0.564 

0.535 
0.507 
0.480 
0.455 
0.431 
0.377 
0.535 
0.304 
0.285 
0.273 

0.266 
0.262 
0.2bO 
0.260 
0.261 
0.263 
0.266 
0.269 
0.273 
0.281 

0.290 
0.317 
0.348 
0.372 
0.391 
0.408 
0.422 
0.435 
0 .*&I 
0.458 

0.468 
0.478 
0 . 4 8 8  
0.498 
0.507 
0.517 
0.526 
0.535 
0.544 
0.553 

0.562 
0.571 
0.580 
0.602 
0.624 
0.668 
0.711 
0.754 
0.959 
1.152 

1 .334  
1.506 
1.671 
1.830 
2.138 

0.00679 
0 . 0 0 1 8 4  
0.00697 
0.00697 
0.00689 
0.00680 
0.00674 
0.00663 

0.00650 
0.00634 
0.00617 
0 .50598 
0.00578 
0 .00558 
0.00538 
0 . 0 0 5 1 5  
0.00492 
0.00470 

0 .50448 
0.00427 
O.OO408 
0.00390 
0.00574 
0.50350 
0 .00348 
O.dO372 
0.00422 
0 .00488 

0.00564 
0.00645 
0.90733 
0.00622 
0.00913 
0 .01004 
0 .01095 
0.01173 
0.01263 
0.01459 

0 .0 lbb l  
0.02098 
0.U2630 
0.03142 
0.03664 
0.04145 
0.04650 
0.05 162 
0 . 0 5 6 0 3  
9.06215 

0.01757 
0.07311 
0.07876 
0.08453 
0.09042 
0.09663 
0.10256 
0.10881 0.11519 

0.12168 

0.12831 
0.13506 
0.14193 
0.15969 
0.17827 
0.21786 
0.2b074 
0.30185 
0.58338 
1.17220 

1.70091 
2.30795 
2.99982 
3.81581 
6.24969 

1.26462 
1.26407 
1.21125 
1.25829 
1.25522 
1.2 520 0 
1.24866 
1.2 45 18 

1.241 55 
1.23777 
1.23382 
1.22970 
1.22539 
1.2 20 89 
1.21618 
1.21124 
1.20bOb 
1.20013 

1.19494 
1.18895 
1- 182 66 
1.17609 
1.16923 . . . ~ . ~ ~  
1.15113 
1.13275 
1.11589 
1.10178 
1.09055 

1.08168 
1.07457 
1.06677 
1.06394 
1.05985 
1.05633 
i; o 532 7 
1.05058 
1.048 19 
l . O W l 1  

1.040 75 
1.035 5 9  
1.03160 
1.02848 
1- 0 2596 
1.0 23 88 
1.02212 
1.02062 
1.01911 
i . o i 8 l r  
1.01715 
1.01625 
1.01544 
1.0 1471  
1.01405 
1.01344 
1.01289 
1.0 12 38 
I .  01191 
1.01147 

1.01107 
1.010 69 
1; 0 LO 34 
1.00956 1.00888 

1.00779 
1 + 0 0 6 9 4  
1.00625 
1.00419 
1.00315 

1.00252 
1.00210 
1.00180 
1.00158 
1.50126 

PRANOTL 
NUMBER 

2.0439 
1.9759 
1.?238 
1.5541 
1.4365 
1.3429 
1.2608 
1.2009 

1.1558 
1.1227 
1.0997 
1.0844 
1.0760 
1.0742 
1.0748 
1.0852 
1.1011 
1.1190 

1.1532 
1.1704 
1.1970 
1.2290 
1.2587 
1.3091 
1.3231 
1.2795 
11jb3 
1.1089 

1.0324 
0.9714 
0.9203 
0.8804 
0.8494 
0.8259 
0.8083 
0.8042 
0.7937 
0.7718 

0.7557 
0.7478 
0.7359 
0.7298 
0.7256 
0.7219 
0.7185 
0.7152 
0.7120 
0.7091 

0.7063 
0.7037 
0.7014 
0.6993 
0.4975 
0.6958 
0.6945 
0.6932 
0.6421 
0. 6911 

0.6903 
0.6896 
0.6890 
0.6877 
0.6868 
0. 6856 
0. b848 
0.6843 
0.6835 
0.5431 

0.5406 
0.5393 
0.5367 
0.5279 
0.4725 
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TMERMODYNAMIC PROPERTIES OF PARAMYOROGEN 

750 PSIA ISDBAR 

TENPERATURE 

DEG. R 

27.780 
2 8  
30 
32 
34 
36 
3 8  
40 

42 
44 
46 
48 
50 
52 
54 
56 
58 
60 

62 
64 
66 
68 
70 
75 
10 
85 
90 
95 

1 0 0  
1 0 5  
110 
115 
1 2 0  
1 2 5  
130 
135 
140 
150 

1 60 
1 8 0  
200 
2 2 0  
2 4 0  
2 6 0  
2 8 0  
3 0 0  
320 
340 

360 
3 8 0  
400 
420 
440 
460 
480 
500 
520 
540 

560 
5 80 
600 
650 
7 0 0  
8 0 0  
900 

1 0 0 0  
1500 
2000 

2 5 0 0  
3 0 0 0  
3 5 0 0  
4 0 0 0  
5 0 0 0  

CU F T I L B  Cu F I - P S I A I L B  ' S l A I R  

0.20094 
0.20114 
0.20306 
0.20511 
0.20129 
0.20965 
0.21212 
0.21478 

0.21763 
0.22069 
0.22397 
0.22752 
0.23134 
0.23549 
0 .2400  0 
0.24490 
0.25028 
0,2561 7 

0.26266 
0.26984 
0.27781 
0.28bb7 
0.2965 4 
0.32637 
0 - 366b 2 
0.41017 
0.46112 
0.51419 

0.56728 
0.61941 
0.67031 
0.71991 
0.7 682 8 
0.81553 
0.86177 
0.90711 
0.95165 
1.03864 

1.12329 
1.28412 
1.44616 
1.60161 
1.75570 
1.90771 
2 s 05810 
2.20721 
2.35529 
2.50253 

2.64907 
2.7950 4 
2.94052 
3.0  856 0 . . . ... ~ 

3.23033 
3.37476 
3.51893 
3.  6628 8 
3.80bb4 
3.95023 

4.09367 
4.23697 
4.38017 
4.73772 
5.09478 
5.80786 
6.51998 
7.23149 

10.78468 
14.33513 

17.88472 
21.43411 
24.98294 
2 8.5447 4 
35.81889 

3451 -42 
3439.95 
3263.26 
3100.56 
2940.08 
2707.66 
2634.44 
2479.58 

2334.94 
2188.58 
2039.33 
1899.64 
1760.13 
1621.82 
1496.67 
1367.15 
1249.19 
1134.76 

1026.31 
923.38 
831.32 
745.77 
666.70 
518.09 
427.25 
386.61 
376.73 
394.55 

422.89 
456.40 
492.95 
531.02 
568.99 
607.30 
645.21 
002.47 
719.34 
791.56 

860.81 
987.15 

1118.58 
1245.31 
1368.55 
14 88.93 
1601.08 
1723 -46 
1830.41 
1952 -18 

20 61-98 
2116.98 
2288.30 
2399.05 
2509.31 
2619.16 
2728 - b5 
2837.83 
2946.15 
3055.42 

3163.95 
3272.19 
3380.32 
3650 e06 
3919.12 
4455 .82 
4991 -23 
5525.81 
8192.92 
10856.47 

13518 -96 
16181.03 
18842.118 
21504.64 
26827.98 

moLuly ISOTHERM ISOCHORL INTERNAL 
DERIVATIVE DEZIVArIYE ENERGY 

78.131 
78.214 
78.358 
77.499 
77.352 
1 5 - 4 2  1 
75.340 
74.121 

72.717 
71.148 
69.133 
67.546 
65.510 
63.321 

58.553 
56,009 
53.383 

50.696 
47.947 
45.172 
42.387 
33.618 
32.988 
27.l40 
22.37~ 
18.680 
15.920 

bo. 990 

13.846 
12.267 
11.020 
IO. 032 
9.217 
5 . 5 3 1  
7.954 
7.453 
7.017 
5.293 

5.713 
b.879 
5.248 
3.771 
3.396 
3.092 
2 .814 
2.628 
2.446 
2.289 

2.152 
2.030 
1.922 
1.825 
1.738 
1.659 
1.587 
1.521 
1.461 
1.405 

1.353 
1.306 
1.261 
1.162 
1.071 

O T U l L d  

-131.710 
-131.396 
-128.430 
-125.289 
-121.973 
-118.482 
-114. b i d  
-110.978 

-106.959 
-102.760 
-98.380 
-93.815 
-89.055 
-84.101 
-78.948 
-73.593 
-68.025 
-62.239 

-56.232 
-49.993 
-63.519 
-36.812 
-29.681 - 11 694 

7.249 
26.067 
43.874 
60.227 

75.286 
89.876 

101.982 
114.236 
126.622 
137.479 
148.721 
159.835 
170.893 
193.061 

215.571 
262 -624 
j i i . ios  
366.728 
423.075 
481.368 
540.855 
600.737 
6b0.510 
719.110 

778.269 
835.876 
892.544 
948.293 

10 os. 188 
1057.295 
1110. 709 
lib3 -514 
1215.796 
1267. 625 

ENTMALPY 

BTUILB 

-103.405 
- 1 0  3.463 
-100.230 
-96.1104 
-93.184 
-09.369 
-115.359 
-01.1 5 0 

-76.735 
-72.111 
-67.274 
-62.215 
-56.926 
-51.396 
-45.618 
-39.581 
-33.266 
-26.662 

-19.754 
-12.517 
-4.937 

S.JO0 
11.302 
33.632 
57.b60 
83.031 

107.914 
131.637 

154.Jb9 
175.039 
195.074 
214.217 
232.72G 
256,740 
268.404 
285.8 15 
303.059 
337.307 

371.573 
440.963 
513.755 
589.159 
666.907 
746.311 
826.684 
90 7 . 2 7 4  
987.612 
1067.320 

1 146. 171 
1224.0 50 
1308.922 
1376.820 
1451.815 
1525.980 
1599.417 
1672.212 
17441461 
1816.231 

1319.003 18d7.530 
1370.139 1958.569 
1421.055 2029.371 

2205.359 1547.386 
1672.948 

0.9412 1922.691 
0.8357 2172.037 
(1.7516 2621.077 

5675.734 
4969.294 

0 . 5 0 0 3  
0 .5751 

2380.510 

3077.531 
3425.385 
5173.507 
6960.152 

2729.284 

0.3000 6326.786 881G.610 
0.2500 7755.379 10732.1CZ 
0.2143 9258.935 12728.835 

10 847.491 
14557.619 

ENTROPY 

B I U I L B - R  

1.21420 
1.22642 
1.33792 
1.44845 
1.55815 
1.66710 
1.77555 
1.88350 

1.99120 
2.09873 
2.20622 
2.31388 
2.42183 
2.53026 
2.63929 
2.74905 
2.85984 
2.97177 

1.08503 
3.19989 
3.31652 
3.43498 
3.55530 
3.66327 
2.17590 
4.40132 
4.76583 
5.022 42 

5.25264 
5. 4S791 
5.b4378 
5.81399 
5. 9IlSi 
6.11866 
6.25722 
6.38864 
6.5140b 
6.75036 

6.97150 
7.37972 
7.76305 
8.12231 
8.46029 
8.77824 
9.07595 
9.35410 
9. 61337 
9.85470 

10.08013 
10.29068 
10.40793 
10.67306 
10.84755 
11.01240 
11.16845 
11.31722 
11.459U2 
11. 59441 

11. 72362 
11.84812 
11.96820 
12.25021 
12.51007 
12.57611 
13.38598 
13.75227 
15.16904 
16.19482 

17.02005 
17.71076 
18.32893 
19.07776 
20.96lbl 

cm CP 

BTU I L 3  -R 

1.187 
1.191 
1.233 
1.272 
1.309 
1.342 
1.373 
1.400 

1.424 
1.446 
1.465 
1.482 
L.497 
1.510 
1.520 
1.529 
1.538 
1.545 

1.551 
1.556 
1.561 
1.566 
1.5b9 
1.577 
1.5b9 
1.6GC 
1.611 
1.618 

1.62b 
1.634 
1.648 
1. bbl 
l . 0 P G  
1.719 
1.752 
1.789 
1.830 
1.92L 

2.023 
2.255 
2.6511 
2.640 
2.781 
2.175 
2.926 
2.923 
2.934 
2.907 

2.870 
2.828 
2.785 
2.743 
2.704 
2.676 
2.639 
2.612 
2.589 
2.570 

2.554 
2.541 
2.530 
2.511 
2.499 
2.491 
2.488 
2.490 
2.537 
2.644 

2.786 
2.924 
3.067 
3.271 
4.264 

1.554 
1.564 
1.664 
1.761 
1. b59 
1.95b 
2.U55 
2.157 

2.259 
2.364 
2.475 
2.587 
2.705 
2.826 
2.952 
3.089 
3.227 
3.375 

3.534 
3.705 
3.077 
C.059 
4.E44 
4.679 
6.910 
5.046 
4.878 
4.605 

4.327 
4.094 
3.906 
3.758 
3.649 
3.565 
3.505 
3.463 
3.637 
3.421 

3.641 
3.560 
3.705 
3.833 
3.935 
4 . 0 0 0  
4 . 0 2 8  
4.027 
4.004 
3.965 

3.919 
3.869 
3.819 
3.772 
3.728 
3.b89 
3.655 
3.625 
3.600 
3.578 

3.561 
3.545 
3.533 
3.510 
3.496 
3.404 
3 . 4 8 0  
3.4IJ 
3.524 
3.631 

3.772 
3.910 
4.055 
4.268 
5.d58 

mELocIiv 
OF SOUNO 

F T I S E C  

6576 
4575 
4517 
4459 
4398 
6338 
4274 
4207 

4161 
4071 
3995 
3920 
3839 
3756 
3669 
3577 
3485 
3390 

3292 
3191 
3092 
2993 
2895 
2671 
2491 
2370 
2305 
2 2 8 i  

zzas 
2301 
2327 
2355 
2385 
Z41b 
2445 
2474 
2502 
2555 

2604 
2695 
2795 
2894 
2995 
3098 
3201 
3305 
3409 
3512 

3614 
3715 
3813 
3909 
4003 
6095 .. 
4184 
4272 
4356 
4439 

4520 
4599 
4676 
48b2 
5040 
5374 
5686 
5981 
7261 
6310 

9209 
10012 
10743 
l14Gl 
12494 

THO-PdASL BOUNDARY 
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TMEWl(0OYNAMIC PROPERTIES OF PARAliVOROGEN 

750 P S I 1  ISOBAR 

TENPERAT URE DENSITY 

OEG. R L W C U  F T  

27.710 4.97661 
28 4.97177 
30 
32 
34 
3 6  
38 
40 

42 
44 
46 
48 
50 
52 
5 4  
56 
58 
60 

62  
64 
66 
68  
70 
75 
80 
85 
90 
95 

100 
105 
110  
115 
120 
125  
130 
135 
140 
150 

160 
180 
200 
220 
240 
260 
2 80 
3 0 0  
320 
340 

360  
380 
400 
420 
440 
460 
480 
500  
520 
540 

560 
580 
600 
650 
700 
8 0 0  
900 

1 0 0 0  
1500 
2000 

2500 
3 0 0 0  
3500 
4000 
5 0 0 0  

4.92472 
4.87552 
4.82412 
4.77039 
4.71442 
4.b5601 

4.59500 
4.53131 
4.46482 
4.39521 
4.32257 
4. 24644 
4.16672 
4.08323 
3.99559 
3.90366 

3.80121 
3.70592 
3 s 59964 
3.48839 
3.37227 
3.06404 
2.74111 
2.43803 
2.16862 
1.94462 

1.76281 
1.61443 
1 * 49185 
1.38907 
1.30161 
1.22620 
1 .160U 
1.10240 
1.05010 
0 -96279 

0.89024 
0.77874 
0.69Ptb 
0 -62437 
0.56957 
0.52419 
0.48588 
0.45306 
0.42458 
0.19960 

0.37749 
0. 35778 
0.34008 
0.32409 
0.30957 
0.29632 
0.28418 
0.27301 
0 .Z627O 
0.25315 

0.24428 
0.23602 
0.22630 
0.21107 
0.19628 
0.17218 
0.15317 
0.13828 
0.09272 
0.06976 

0.05591 
0.04665 
0.04002 
0.03503 
0.02792 

341.61 
342.05 
341.26 
341 -38 
341.00 
340.38 
338.73 
336.04 

333.25 
329.52 
324 a60 
319.75 
314.16 
308.23 
301.78 
294.52 
21~7.59 
200.10 

272 .41 
2b4.3Y 
256.81 
229.10 
241.59 
225.53 
215.14 
211.56 
214.42 
221.97 

232.99 
245.90 
260. 66 
276.33 
293.17 
3l l .Od 
329.91 
349.60 
370.25 
414.27 

461.52 
564.07 
675.22 
790.41 
903.27 

IO 09 .82 
1107.65 
1196.72 
1277.47 
1351.37 

1419.82 
1484.14 
1546.08 
1606.38 
1665.97 
1725.67 
1785.56 
1846.23 
1957.67 
1969.80 

2033.28 
2097 -34 
2162.25 
2327.34 
2495.75 
2839.89 
3187.33 
3538.07 
5350.66 
7336 - 7 1  

9502.37 
lii65.58 
14270.22 
17150.14 
2675b.4d 

v 1 3 P / o u ~ y  - #  I o P / D V $  

PsIA-:u FT/BTU P S I 1  

13.232 17176.19 
13.206 17102.63 
12.905 16070.74 
12.574 15116.85 
12.247 14113.27 
11.934 13298.23 
11.642 12419.87 
11.368 11544.94 

11.159 10729.05 
10.657 9917.12 
10.614 9105.24 
10.372 8349.1, 
10.125 7608.21 

9.877 6901.18 
9.631 b236.2J 
3.376 5512.37 
9.116 4991.27 
5.854 4429.70 

8.586 3907.38 
8.314 3421 -97 
0.037 2992.46 
7.7bO 2601.53 
7.488 2255.04 
6.827 1589.90 
5.226 1172.43 
5.729 937.70 
5.350 821.45 
5.060 767.33 

831  745.41 
4. 6 4 9  736.83 
4.486 735.40 
4.334 737.62 
4.189 740.6.3 
C. 049 744.68 
3.912 748.71 
3.779 752.35 
3.649 755.89 
3.401 762.11 

3.172 766.33 
2.779 768.74 
2.497 774.24 
?.288 777.57 
2.144 779.49 
2 .051 110.48 
1.997 780.66 
1.971 780.83 
1.964 780.54 
1.971 780.08 

1.986 719.51 
2.007 178.81 
2.030 778.19 
.?.a53 777.50 
2.076 776.80 
2.098 776.10 
2.117 771.42 
2.133 774.75 
2.147 774.11 
2.160 773.48 

2.169 772.88 
2.177 772.29 
2.1&3 771.73 
2.193 770.43 
2.197 7b9.24 
2.195 767.21 
2.190 765.53 
2.183 764.13 
2.127 759.68 
2.033 757.33 

1.926 755.89 
1.833 754.92 
1.746 754.17 
1.636 753.37 
1.260 748.99 

l O V / O T l / V  TMCRHAL 
CONOUCTIVI1Y 

l/OE;. 1 BTU/Fl-MR-K 

0.0045488 0.05304 
0.0065732 0.05357 
O.JO48758 0.05753 
0.0051597 0.06037 
0.0054524 0.06233 
0 .0 OS7S67 0.06404 
0.0060661 0-06596 
0. DOC42 02 0.06736 

0.0067775 0.06832 
0.0071743 0.06891 
0.057b256 0.06916 
0 - 0  080 899 0.069 12 
O.OOlblO4 0-068U4 
0.0091b61 0.06845 
0.0597812 0.06767 

0. J 11ZZ13 4.06530 
5.4 i20 511 2.96396 

0.0129744 0.56254 
0 .OlCO 115 0.06104 
0.0150952 0.55946 
0.0162930 0.05783 
0.0175617 0.05616 
0.0207485 0.05265 
0.0231482 0.04929 
0.0230583 0.04630 
0.0227505 0.04390 
0 dl207 470 0.04217 

0.0185733 9.04106 
0 .0166479 0.04043 
0.21149958 0.04027 
0 - 0  136 011 0.060 43 

0.0114604 0.04125 
0.0106231 O . O C l 8 3  
0.0099069 0.04201 
0.0092835 0.04280 
0.0012572 0.04506 

0.0074551 0.047?4 
0.0063472 0.05462 
0.0054864 0.06299 
O.OO4849C 0.0 7024 
0.004356l  0.07632 
0.0039612 0.08124 
0.0036369 0.08509 
0 0 0 3 3  653 0.086 07 
0.0031340 0.09035 
0.00Z934S 0.09211 

O.OO2760Z 0.09350 
0.0026066 0.09466 
0.0024701 0.09569 
0.0023479 0.09667 
0.0022377 0.09763 
0 - 0  021 379 0.09863 
0.0 020469 O.OY966 
0.001963b 0.10076 
0.0018871 0.10192 
0. 5 018165 0.1 03 13 

0 - 0  ~ 1 7 5 1 1  0.10442 
0.0016905 0.10574 

0.0015083 0.11070 
0.5014009 0.11446 
0.0012268 0-12227 
0.0010917 0.11018 
0.0009836 0.13814 
0.60Oo5fi 0.17840 
0.0004953 0.27727 

0.0003969 0.33496 

0.5042841 0.45447 
0.0052489 0.53234 
0 .0502003 0.86970 

o.oio48a9 0 . ~ 6 6 5 5  

o.oi2*455 0 . 0 6 ~ 7 7  

n. 0016339 J. 10712 

0.30&3312 0.39307 

V I S C O S I l I  TMERHAL 
01 FFUS I V I T  1 

LB /FT-  L C  S P  FT/HR 
x l o ?  

1.928 0.00686 
1.899 0.00689 
1.671 G.00702 
1.491 0.00703 
1.346 0.00695 
1.227 0.00086 
1.128 0.00611 
1.044 0.40671 

0.971 0.00658 
0.908 0.00643 
0.852 O.BOi26 
0.802 0.00608 
0.757 O.dO589 
0.715 0.00570 
0.677 0.50550 
5.642 0.06528 
0.6U9 O.JO506 
0.578 O.Gd405 

0.549 0.50465 
0.522 0.00445 
0.495 0.00426 
0.470 0.00400 
0.447 0.00392 
0.394 0.50367 
0.351 O.uO361 
0.319 0.00376 
0.297 0.00415 
0.284 0.00471 

0.275 0.09538 
0.270 6.00612 
0.268 0.00691 
0.267 O.JO774 
0.267 0.00858 
0.269 0.00943 
0.271 0 .01029 
0.274 0.01100 
0.277 0.01185 
0.285 o.oi36a 

0.293 0.01558 
0.319 0.01959 
0.349 0.02457 
0.373 0.02935 
0.392 0.03405 
0.408 0.03874 
0.423 0.04347 
0.435 0.04827 
0.447 0.05315 
0.458 0.05811 

0.4.9 0.Ob3ZO 
0.479 0.06039 
0-489 0.07368 

0.508 0.08460 
0.517 1.09022 
0.526 0.09596 
0.535 0.10181 
0.545 0.10778 
0.554 0.11385 

0.563 U.12005 
0.571 0.12617 
0.5kO 0.13280 
0.603 0.14941 
0.625 9.16679 
0.668 0.20383 
0.712 0.24394 
0.755 O.287Ob 
0.961 0.54569 

m.498 0.0790a 

i.is4 i .ag174 

1.43b 1.58832 
1-509 2.15197 
1.674 2.80043 
1.833 3.56009 
2 . i ~  5.81361 

O I E L E C T R I C  
f CONSTANT 

1.26523 
1.26435 
1.26216 
1.25926 
1.25623 
1.25307 
1.24979 
1 -24637 

1.24282 
1.23911 
1.23526 
1.23124 
1.227 0 b 
1.22269 
1.21813 
1.21337 
1.20840 
1.20321 

1.197 78 
1.19210 
1.10611 
1 .18000 
1.17359 
1.15672 
1.13945 
1.12314 
1.10895 
1.09728 

1.08787 
1.01025 
1.07398 
1.06875 
1.06432 
1.060 5 1  
1.057 19 
1.05427 
1.05168 
1.04728 

1.04366 
1.03811 
1.03382 
1.030 47 
1.02777 
1.02553 
1.02365 
1.022 04 
1.02065 
1.019SL 

1.0 I. 01814 1 7 3 1  

1.01651 
1.015 73 
1.015 02 
1.01438 
1.01378 
1.01324 
1.01274 
1.01227 

1.01184 
1.011 44 
1.01106 
1.010 22 

1.00833 1.00742 

1.00619 
1.00448 
1 ~ 0 0 3 3 7  

1.00270 

1.0 0951 

1 ~ 0 0 2 2 s  
1.00193 1.00169 

1.00135 

PRANDTL 
NUMBER 

2.0331 
1.9963 
1.7396 
1.5662 
1.4458 
1.3498 
1.2654 
1.2038 

1.1561 
1.1215 
1.0977 
1. Ob04 
1.0705 
1.0649 
1.0639 
1.0733 
1.0841 
1.0930 

1.1175 
1.1397 
1.1625 
1.1886 
1.2154 
1.2603 
1.2767 
1.2523 
1.1897 
1.1149 

1.0440 
0.9850 
0.9343 
0.8929 
0.8611 
0.8362 
0.8172 
0.8125 
0.8009 
0.7776 

0.1598 
0.7520 
0.7392 
0.7325 
0.7279 
0.7239 
0.7202 
0.7167 
0.7133 
0.1102 

0.7071 
0.7046 
0.7021 
0.7000 
0.6980 
01 6963 
0.6941 
0.6935 
0.6924 
0.6914 

0.6906 
0.6898 
0.6892 
0.6879 
0.6869 
0.6857 
0.6849 
0.6843 
0.6835 
0.5439 

0.5415 
0.5402 
6.5377 
0.5292 
0.4749 

THO-PHASE BOUNOARV 
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r HERWODYNAHIC PROPERTIES OF PARAH YOROGEN 

TENPERATURf VOLUME 

O E G .  R cu m u  

ISDTHERN IPDCHORE INTERNAL ENTWLLPY ENTROPY cv CP VELOCITY 
OERIVATIVE D E U V A T I V E  ENERSY OF SOUND 

cu F T - P s I w L B  =SIA/R B r u / L e  d i u i L B  e r u / L e - R  eru I LB -R F T ~ S E C  

3499.91 
3501.94 
332l.21 
3163.12 
3002.49 
2853.41 
2703 .33  
2552.21 

2402.92 
2257.38 
21 14 -22 

75.230 
18.246 
7S.565 
18.294 
7 1 . 1 0 1  
76. 847 
15.199 
14. 6 1 9  

73.211 
11.752 
7 0 . 0 8 5  
68.259 
65.288 
bb. 165 
bl. 923 
53.555 
51.094 
56.560 

51.959 
43.324 
45. 645 
43.956 
41.281 
3c. 845 
23- 0 6 5  
24.22b 
20.379 
17.408 

15.142 
13.397 
12.025 
10.924 
1 0 . 0 1 8  

3.263 
8.622 
8 . 0 1 0  
7.590 
5.194 

5.158 
5.252 
6.564 
4.046 
3 . 6 1 0  
3.311 
3.04il 
2.811 
2.616 
z.441 

2.299 
Z.169 
2.053 
1.950 
1.856 
1.172 
1.695 
1. 624 
1.559 
1 .500 

1.445 
1.393 
1.346 
1.240 
1.15il 
1.004 

0.8916 
0.8018 
il.5331 
0.4001 

G.JPO0 
0.2667 
0 .2286 
0 . 2 0 0 0  
0.1600 

-131.598 
-131.548 
-128.613 
-125.501 
-122.221 
-1 18.168 
-115.143 - 1 11.349 

-1 or. 381 
-103.239 

-98.920 
-94.423 - (19.144 
-84 .880  
-79.821 
-74.583 
-69.143 
-63.504 

-57.660 
-51.608 
-45.3rr* 
-38.815 
-32.205 
-14.763 

3.422 
21.673 
39.247 
55.658 

70.924 
84.912 
98.131 

110.634 
122.641 
134.300 
145.722 
157.000 
168.205 
190.611 

-101.893 
-101.838 

-98.625 
-95.218 
-91.620 
-81.830 
-83.844 
-79.667 

-15.289 
-10.708 
-65.919 
-60.916 
-55.692 
-50.240 
-44.550 
-58.616 
-32.C25 
-25.966 

-19.225 
-12.181 

-4.838 
2.828 

10.819 
32.196 
55.326 
79.516 

103.786 
127.298 

149.775 
170.983 
191.182 
210.564 
229.304 
247.552 
265.431 
283.042 
300.470 
335.056 

1.21608 
1.21801 
1.32884 
1.43874 
1.54181 
1.65612 
1.76384 
1.81096 

1.9117 4 
2.0 8430 
2.19073 
2.29718 
2.40380 
2.51071 
2.61801 
2.12591 
2.83460 
2.94406 

3.05458 
3.16629 
3.27936 
3.39311 
3.50959 
3.80442 
4.10289 
4.39660 
4.67387 
4.92817 

5.15885 
5.36584 
5.55380 
5.72614 
5.88568 
6.03467 
6.17492 
6.35186 
6.43463 
6.61326 

6.89630 
1.30b45 
7.69182 
8.05254 
8.39161 
8.71040 
9.00876 
9.28744 
9.54714 
9.78882 

1.189 
1.190 
1.232 
1.271 
1.308 
1.342 
1.372 
1.400 

1.425 
1.446 
1.465 
1.482 
1.497 
1.510 
1.521 
1.530 
1.539 
1.546 

1.552 
1.551 
1.562 
1.566 
1.569 
1.576 
1.506 
1.599 
1 .610 
i .618  

1.628 
1.636 
1.650 
1.669 
1.693 
1.122 
1.155 
1.192 
1.833 
1.925 

2 .021 
2.257 
2.459 
2.641 

2.817 
2.928 
2.944 
2.935 
2.908 

2.1(12 

1.553 
1.555 
1.655 
1.151 
1.848 
1.943 
2.039 
2.139 

2.239 
2.342 
2.447 
2.555 
2.668 
2.787 
2.906 
3. os0 
3.160 
3 . 3 0 0  

3.443 
3.598 
3.751 
3.914 
4.079 
4.464 
4.762 
4.881 
4 . 8 0 0  
4.595 

4.35 6 
4.134 
3.952 
3 . 8 0 8  
3.694 
3.610 
3.547 
3.502 
3.474 
3.452 

3. 466 
3.602 
3.122 
3.841 
3.946 
4.010 
4.037 
4.034 
4.010 
3.911 

4602 
4606 
4548 
4493 
4433 
4376 
4315 
4251  

4184 
1116 
4065 
3971 
3893 
3810 
3728 
3642 
3553 
3460 

3368 
3212 
3179 
3083 
2990 
2175 
2596 
2463 
2385 
2341  

2338 
2348 
2361  
2390 
2417 
2444 
2471  
2498 
2524 
2515 

2123 
2711 
2809 
2908 
3 0 0 8  
3110 
3214 
3311 
3421 
3524 

27.964 0.20053 
0.20056 
0.20243 
0.2 0 444 
0 - 20 657 

28 
30 
32 
34 
36 
38 
40 

42 
44 
46 
48 
50 
5P 
54 
56 
58 
60 

62 
64 
66 
6 8  
1 0  
1 5  
8 0  
85 
90 
95 

100 
1 0 5  
110 
1 1 5  
1 2 0  
1 2 5  
1 3 0  
1 3 5  
140 
1 5 0  

1 60 
1 8 0  
2 0 0  
2 2 0  
220 
2 LO 
280 
300 
3 2 0  
3 40 

3 60 
3 8 0  
4 0 0  
420 
440 
4 1 0  
C 80 
5 0 0  
520 
540 

5 60 
5 80 
6 0 0  
650 
700 
800 
900 

1 0 0 0  
1500 
2 0 0 0  

2500 
3 0 0 0  
3500 
4 0 0 0  
5 0 0 0  

0.20885 
0.21128 
0.2138 7 

0.21663 
0.21960 
0.22271 
0.22619 
0.22987 
0.233AC 
0.23813 
0.24279 
0.24786 
0 a 25340 

0.25946 
0.26611 
0.27343 
0.2 8151 
0.29043 
0.31699 
0.35030 
0.19046 
0.43566 
0.48360 

0.53228 
0.58081 
0.62810 
0.67451 
0.12002 
0.76450 
0.8080 8 
0.85084 
0.89285 
0.97493 

i 9 ? 3 . 3 1  
1835.69 
1698.21 
1569.88 
1446.00 
1326.45 
1210.50 

1103.72 
1000.44 

908.32 
821.33 
142.51  
5Ob.bO 
683.68 
429.07 
411 - 79 
418. b5 

440 -89 
470.93 
504.81 
540.65 
577.78 
614-15 
652.11  
683.31 
125.11 
198.16 

868.23 
993 -64 

1125.15 
1253.25 
1317.10 
1491.01 
1616.13 
1733 -56 
1848.89 
1962. 99 

1.05480 
1.20594 
1.3513 7 

213.361 
260.641 
3 11- 393 

369.617 
4S9.293 
512.413 

1.50513 
1.65018 
1.7931a 

365.215 
421.725 
*80.154 

588.182 
666.180 
745.193 
82 6.  3 4 4  
907.081 
981.557 

1017.360 

. ~ ~ -  
1.93460 
2.07414 
2.2138 8 
2.3521 8 

...-~ 
539.151 
599.138 
6 59 a 597 
118.933 

2.48900 
2.62684 
2.76342 
2.39956 
3.03541 
3.11094 
3.30 622 
3.44128 
3.51614 
3.71084 

3.84539 
3.91981 
4.11412 
4.44%7 
4.18413 
5.45301 
6.12015 
6.78180 

10.11922 
13.44186 

2016.09 
2188.34 
2299.89 

171.499 
835.164 
891.885 
941.682 

1002.619 
IO 56.764 
1110.213 
1163.049 
1215.360 
12 61 -214 

1318.616 
13 69,714 
1420.110 
1541.085 
I b 1 2 .  b84 
1922.482 
2111. 869 
2420.940 
3615.  614 
4969.265 

1166.133 10.0145LI 2.871 
2.829 
2.186 
2.144 
2 . 1 0 5  
2 . 6 1 0  
2.639 
2.613 
2.590 
2 . 5 1 1  

2.555 
2.542 
2.531 
2 .511 
2.500 
2.491 
2.688 
2.490 
2 - 5 5 ?  
2.644 

3.924 
3. 813 
3. 823 
3.715 
3.731 
3.692 
3.657 
3.628 
S.602 
3.580 

3.512 
3.541 
3.534 
3.511 
3 .491  
3.485 
3.480 
3.480 
3.524 
3.631 

3625 
3126 
3824 
3920 
4014 
4105 
4195 
4282 
4366 
4449 

4530 
4609 
4686 
4871 
5049  
5382 
5694 
5989 
7267 
8315 

- - . . . . . 
1224. 301 
1301.253 

-1371.221 

-...- 
10.22533 
10.422?8 
10.60808 
1 0 . 1 8 2 1 3  

2410.84 
2521.28 
2631.29 
2740 -93 
2850 -24 
2959.26 
3068.05 

3116.61 
3281.99 
3393.20 
3663. 1 0  
3932.30 
4469.19 
5004.14 
5539.41 
8201.13 

1 0 8 1 0  .35 

13532.86 
16194 s 93 
18856.19 
21518 e 5 4  
26841. 8 1  

1452.2 8 0 
152 6.  $ 0 2  10.94770 
1599.991 11.10387 
1672.834 11.25272 
1145.123 11.39461 
1816.932 11.53012 

1888.261 11.65935 
1959.337 11.18390 
2030.110 11.90403 
220b.222 12.18615 
2381.426 12.44608 
2130.2AE 12.91223 
3018.587 13.32218 
342b.485 13. 68851 
5174.119 15.10538 
6961.408 16~13118 

16.11564 
20.1032 1 
23.43207 

6326.771 8811.886 16.95642 2.186 3.712 9213 
1155.352 10133.407 17.64113 P.923 3.910 10017 
9258.701 12129.894 18.26524 3.066 4.054 10758 

10846.116 14811.703 19.01377 3.268 4.264 11406 
14542.014 19511.001 20.89438 4.235 5.326 12502 

IO2 

26.76908 
33.58344 

TYO-PWISE BOUNDIRl 



TtiERHOJINAHIC PROPERTIES OF ? P R A H I O ~ O G E N  

8 0 0  P S I A  ISOBAR 

TEMPERATURE DENSITY 

OEG. R L w c u  F T  

27.964 4.9L1683 
2 8  
33 
3 2  
34 
36 
38 
40 

4 2  
44 
46 
48 
5 0  
5 2  
54 
56 
58 
LO 

62 
64 
66 
6 8  
70 
75 
8 0  
85 
90 
95 

L O O  
1 0 5  
110 
115 
1 2 0  
125 
130 
135 
140 
1 5 0  

160 
1 8 0  
Z O O  
2 2 0  
2 4 J  
260 
2 8 0  
3 0 0  
3 0 0  
340 

360 
385 
400 
420 
440 
460 
4 8 0  
so0 
5 2 0  
540 

560 
580 
600 
650 
700 
8 0 0  
900 

t o 0 0  
1500 
2 0 0 0  

2 5 0 0  
3 0 0 0  
3 5 0 0  
4 0 0 0  
5000 

4.98616 
4 .93992 
4.89152 
4. 84094 
4.78818 
4.7330’3 
4.67583 

4.61612 
4.55382 
4.48885 
4.4215d 
4.35035 
4.27652 
4.19936 
4.11873 
4.03445 
3.94637 

3.85422 
3.  75788 
3.65723 
3.55227 
3.44316 
3.15416 
2.05408 
2.56106 
2.29534 
2.06782 

1.87871 
1.72232 
1.59211 
1.48243 
1.38884 
1.30804 
1.23750 
1.17530 
1.12001 
1.02571 

0.94805 
J.82923 
1.73612 
0.66445 
0.60599 
0.55767 
0 -51690 
0 - 4 8 199 
0.45170 
0 . 6 2 5 1 4  

0. 40164 
0.38068 
0.36187 
0.34288 
0.32944 
0.31536 
0.30246 
0.2905+ 
0.27963 
5.26948 

0.26005 
0.25127 
0.24307 
0.22475 
0.20902 
0.18338 
0.16338 
0+14732 
0.09882 
0.57436 

0.05961 
0 .Ob974 
0 .04263 
0.03736 
0.02976 

346.S4 
346.91 
345.86 
346.11 
345.76 
345 - 5 1  
344.26 
342.05 

338.99 
335.51 
331.35 
326.60 
321 a44 
315.41  
309.33 
302.93 
296.23 
286.94 

281.bY 
274.25 
267.15 
259.78 
252.59 
237 - 0 8  
226.17 
221.41 
222.63 
228.61 

238 ..?a 
250.31 
264.13 
279.37 
295.88 
313.36 
331.97 
351.55 
372.00 
415.32 

co3.27 
505.14 
676.28 
791.67 
954.81 
1011.66 
1109.73 
1199. 14 
i z a 0 . 1 3  
1354.25 

1422 - 8 8  
1487.35 
1549.42 
1603.82 
1669.43 
1729.27 
1789.25 
1849.36 
1911.45 
1973.62 

2037.14 
2101.2* 
2166.19 
2331 -36 
2499.83 
2d44.Jd 
3191.59 
3542.40 
53S5.13 
7335. c3 

9501 -2.3 
11810 134 
14272.23 
17138.91 
266S4.38 

13.192 
13.188 
12.909 
12.589 
12.270 
11.963 
11.674 
11.402 

11.148 
lJ .898 
10.658 
i J . 4 2 0  
10.178 

3.935 
9. b96 
3.  b 4 d  
9.196 
8.944 

d. 6 8 6  
s.’rza 
3.163 
7.899 
1.61.L 
7.010 
5. 422 
5.916 
j. 515 
5 . 2 0 2  

b.952 
4. 753 
c.577 
4.415 
4.261 
C. 114 
3.971 
3.832 
3.696 
3.441 

3.206 
2.807 
2.519 
2.306 
?. 159 
2.064 
2 .009 
I. 981  
1.973 
1.979 

1.994 
2. 014 
2 .037 
2.060 
2.983 
2.104 
2.123 
?.133 
2.153 
2.165 

2.174 
2 .182 
2.188 
2.137 
2 . 2 0 1  
2.198 
2.193 
2.186 
2.129 
2 .035 

1.927 
1.834 
1.747 
1.638 
1.269 

17453.47 
17461.26 
I 6421.  62 
15472.57 
14534.89 
13  6 6 2 .  66 
12795.11 
11933 -69 

11092.16 
102  79.71 

9490 -42 
6724.18 
7985.91 
7262 e64 

5955.63 
5351.52 
4777.09 

6592.4r 

4253.99 
3 7 59.55 
3321.97 
2917.56 
2551.59 
1 8 5 0  -53 
1380.48 
1098.81 

945.20 
866.10 

828.3J . _ ~  ~. 
811.10 
803.73 
801.47 
802.45 
804.12 
807.06 
810.15 
812.80 
818.69 

823.12 .. .. 
823.95 
829.36 
832.66 
834.51 
835.42 
835 -69 
835.55 
835 -14 
834.54 

813.84 
833.07 
832.26 
831.44 
830.62 
819.81 
829.02 
828 -25 
827.50 
826.78 

826.08 
825.41 
824.77 
823.27 
821.91 
819.58 
817.61 
816.07 
811.00 
808.33 

806.70 
805.59 
804.74 
803.86 
799.26 

0 .0044822 
0.0044811 
0.2047842 
0 .0050  652 
0.5053458 
0.0056246 
9.9059240 
0 S O  062528 

0 s 0 066059 
3 . 0  069800 

0.0578241 
J . 0083OI )?  
0.  00d3 650 
0 - 0  093930 
0 -0099997 
0 - 0  1056 87 
O.Ol14212 

0.007384a 

0 .0122142 
0 .  S 131 196 
0.0140413 
0 a 0150 6 5 8  
0.0161403 
0.01882 94 
0.021 0 543 
0 . 0 2 2 0 4 6 2  
0 . O Z l 5 b O l  
O.OZli0994 

0.0182805 
0 S O  165172 
0.0349620 
0.0136296 
0.0124844 
0.0115197 
0.0106833 
0.0099613 
0.0093376 
0 .o 062 984 

0.0074818 
0 . 0  Ob3 742 
0.0055029 
0.0048591 
0.0043613 
0.0 039635 
0.0036373 
o . o 031644 
O.OO3132S 
0.0029321 

0.0027576 
0 .0021038 
0.0024 612 
0.0023450 
0.0022348 
0.0021355 
0 . 0  020441 
0.0019609 
O.OO1884u 
0. 0018139 

0.0017486 
0.0015d80 
0.0016316 
0.0 015 0 62 
0.0013990 
0.0012253 
0.0010904 

0 .OOO6580 
0.0 0 01955 

o.oao9825 

o .on03967 
0.0003310 
0 .OOOLd’tO 
O.OOOZ488 
O . O J O Z G O 2  

0.05368 
0.05377 
0.05779 
0 . 0 6 5 6 8  
0.06268 
0 .06444 
0 .06640 
0.06785 

0 .51886 
0.06949 
0 . 0  6979 
0.0bY80 
0.GQ95b 
0 . 0 6 4 1 2  
0 .06850 
0.06743 
0.06625 
0.06497 

0.06362 
0.06220 
0.06071 
0.05917 
0.05759 
0 .05404 
0.05583 
0.04792 
0.04550 
0.04366 

0.04244 
0.04167 
0.04141 
0.04146 
O.Okl72 
0.04212 
0.04265 
0.04275 
0.04350 
O.O+ibP 

0.04d32 
0.05493 

0.07042 
0.07646 
0.08135 
0.08520 
0.58817 
0 . 0 9 0 6 4  
0.09220 

0.0 9359 
0.09474 
0.09578 
0.09676 
0.09772 
0.09872 
0.09976 
0. in0 86 
0.10202 
0.10323 

0.10452 
0.10585 
0.10723 
0.11082 
0.11458 
0.12241 
0.13033 
0.13831 
0.17855 
0.27727 

0.33495 
0.3930 6 
0.45429 
0 .53148 
0.86166 

a. 06322 

VXSCOSXTY THERMAL D I E L E C T R I C  

LBIFT-SEC Sa F T I M R  
O I F F U S L Y I T V  CONSlANr  

X 105 

1.942 
1.Y37 
1.703 
1.519 
1.571 
1 .250 
1.148 
l . J b 2  

0.989 
0.924 
0.867 
0.617 
a.771 
0.729 
0.691 
0.656 
0.623 
0.592 

0.563 
0.536 
0 .510  
0.485 
0.  bb2 
0.110 
0.367 
0 . 3 3 3  
0.310 
0.294 

0.285 
0.278 
0.215 
0.273 
0.273 
0.274 
0.276 
0.278 
0.281 
0.288 

0.296 
0.320 
0 -350 
0.374 
0.393 
0.409 
0.423 
0.436 
0.*411 
0.459 

0.469 
0.419 
0.489 
0.499 
0.508 
0.518 
0.527 
0.536 
0.545 
0 .554 

0.563 
0.572 
0.581 
0.603 
0.625 
J 669 
0.713 
0.755 
0.962 
1.155 

1.338 
1.511 
1.677 
1.836 
2.145 

O.dOb93 
0.00694 
0.00707 
0.00708 
O.UG701 
0.00693 
0.00688 
0.00678 

0.00666 
O.dOb52 
0 .00635 
0 .00618 
0.00599 
0 . 0 0 5 8 0  
0 . 0 0 5 6 1  
0 .00540 
0.00520 
0.00499 

0.U0480 
0.00410 
0.00443 
0.00426 
0 .00410  
O.OOJ84 
0.00374 
O.OOJ83 
0.00413 
0.00460 

0.00419 
0.00585 
0.00658 
0.00735 
0 .00813 
0.00892 
0.00972 
0.01039 
0 .01118 
o.aiz9o 

0.01470 
0.01839 
0 .02306 
0.02755 
0.03197 
0.03638 
0 .0408J 
0 .04534 
0 .04993 
0.05461 

0.05939 
0.06426 
0.01924 
0.07432 
0.07950 
0.08579 
0 .09018 
0 . 0  956b 
0.10129 
0.10701 

0.112 83 
0.11877 
0.12481 
0114042 0.15675 

0.19155 
0.22923 
0.21975 
0.51272 
1.02697 

1.48981 
2.02111 
2.62599 
3.33655 
5.43377 

1.26585 
1.26980 
1.26306 
1.260 20 
1.25722 
1.254 11 
1.250 88 
1.24753 

1.2wo5 
1.240 42 
1.23665 
1.23273 
1.22866 
1.22441 
1.21999 
1.21540 
1.21060 
1.205 62 

1.2 00 42 
1.19501 
1.18936 
1.18354 
1.17750 
1 . l b l b b  
1.14536 
1.129 67 
1-11561 
1.10368 

1.0 9386 
I. 0 8519 
1.07910 
1.07350 
1. Obd 74 
1.06465 
1 . 0  6108 
1.05794 
1.05516 
1.05042 

1.04154 
1.0 40 62  
1.0 3603 
1.032 45 
1 - 0 2956 
1.02718 
1.02518 
1.02346 
1.02197 
1.0 20 67 

1.01952 
1.01758 1.01850 

1.01419 1.01356 

1.01675 
1.01599 
1 .01530 
1. a 14 68 

1.01307 

1.012 61 
I. 0 12 I 8  
1.011 78 
1.01089 
1.010 12 
1.00888 
1.00791 
1.00713 
1.00178 
1.00359 

1.00288 
1.5 0240 
1 . 0 0 2 0 6  
1 . 0 0 1 8 0  
l-UO144 

PRANOTL 
NUll8ER 

2.0228 
2.0164 
1.7558 
1.5786 
1.4555 
1.3568 
1.2696 
1.2056 

1.1574 
1.1212 
1.0918 
1.0764 
1.0146 
1.0587 
1.0557 
1 .0610 
l r O 7 0 1  
1.0835 

1.0972 
1.1159 
1.1341 
1.1555 
1.1779 
1.2180 
1.2361 
1.2229 
1.1772 
1.1149 

1.0513 
0.9946 
0.9450 
0.9040 
0.8711 
0.8457 
0.8258 
0.8204 
0 .8081 
0.7831 

0.7638 
0.7561 
0.7425 
0.7353 
0.7302 
0.7260 
0.7220 
0.7182 
0.7166 
0.7113 

0.7082 
0.7054 
0.7029 
0.7006 
0.698b 
0.6968 
0.6953 
0.6939 
0.6927 
0.6917 

0.6908 
0.6900 
0.6894 
0.6880 
0.6870 
0.6857 
0.6849 
0.6843 
0.6835 
0.5447 

0.5423 
0.5411 
0.538b 
0.5354 
0.4772 

TYO-PMASL tlOUMUAR1 
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TUERHODVNAMIC PROPERTIES OF PARAHYDROGEN 

850 PSKA ISOBAR 

1 ENPE RAT URE 

DEG. R 

28.141 
30  
32 
34 
36 
38 
40 

42 
44 
46 
48 
50 
52 
54 
56 
58 
60 

62 
64 
66 
68 
1 0  
75 
80 
85 
90 
95 

1 0 0  
105 
110 
115 
120 
125 
130 
135 
140 
1-50 

160 
180 
200 
2 2 0  
240 
260 
2 8 0  
3 0 0  
3 2 0  
340 

S 60 
380 
400 
420 
440 
460 
480 
5 0 0  
520 
540 

560 
5 80 
6 0 0  
650 
r o o  
800 
Y O 0  

1 0 0 0  
1500 
2 0 0 0  

2500 
3 0 0 0  
3500 
4000 
5000 

VOLUME ISOlMERW ISOCHORL INTERNAL 
DERIYATI YE D E l I  V A l l Y E  ENERGV 

CU F T I L B  CU F l - P S I A I L B  DS1AIR BTUILB 

0.20012 
0.20182 
0.20 31 8 
0.20587 
0.20109 
0.21046 
0.21298 

0.21561 
0.21855 
0.22162 
0.22492 
0.22846 
0.23221 
0.2363 8 
0.24082 
0 a24563 
0.25085 

0.25654 
0.26214 
0.21953 
0.27691 
0.28512 
0.3090 8 
0.33878 
0.3743 1 
0.414bb 
0.45802 

0.50261 
0.54746 
0.59176 
0.63536 
0.67813 
0.72007 
0.16123 
0.80165 
0.84138 
0.91904 

0.99463 
1.13118 
1.28044 
1.42013 
1.5571 b 
1.69222 
1.82569 
1.95193 
2.0 8915 
2.21957 

2.34930 
2.4 1848 
2.60718 
2.1354 9 
2.86345 
2.99113 
3.11855 
3.24516 
3.372I8 
3.49963 

3.62 634 
3.75292 
3.87939 
4.19513 
4.51040 
5.13991 
5.76849 
6.39646 
9.53205 
12.66496 

15.79702 
18.92887 
22.0b188 
25.20234 
31.61143 

3547.61 
3384.12 
3224. 46 
3069.16 
2916.45 
2766.28 
2611 -16 

2469.02 
2324.12 
2182.44 
2042.29 
1906.59 
1773.42 
1645.13 
1517.73 
1399.49 
1287. 41 

1115.93 
1077. 52 
980.94 
895.94 
815.32 
653 .C1 
541 .Z1 
416.78 
448.90 
441 .33 

412.92 
468.6b 
518.70 
552 -67 
580.15 
624.49 
660 a58 
697.19 
733.65 
805.51 

815.25 
1000.81 
1133.46 
1261.53 

1501.46 
1626.65 
1143.85 
1859.54 
1973.96 

2087.34 
2199.84 
2311.60 
2422.74 
2533.35 
2643.51 
2753 -20 
2862.71 
2911.85 
3080 .13 

3189.39 
3297.84 
3406.12 
3676.18 
3945.51 
40b2.59 
5018.26 
5553.02 
8220 e54 
10884.21 

13546. 74 
16208.81 
18870.61 
21532.41 
26855 .14 

isa5.97 

7 8 . 3 4 8  
78.168 
18. 584 
76. 043 
71.243 
16.214 
73. 106 

71.809 
72.338 
70.115 
68. 947 
67. 0 3 0  
64. 976 
62.199 
60.508 
59.123 
55. 666 

53.151 
50.597 
58.005 
45.413 
42.826 
35.562 
30.859 
25.986 
22.016 
18.880 

16.440 
lb. 536 
13.036 
11.826 
IO. 835 
10- 005 

3.301 
8 .  697 
8.111 
7.302 

6.610 
5.630 
4.884 
C.324 
3.886 
3.532 
3.241 
2.995 
2.186 
2. 606 

2.448 
2.309 
2.185 
2.074 
1.975 
1.884 
1.802 
1.727 
1.650 
1.592 

1.536 
1.481 
1.431 
1.318 
1.222 
1.067 
0.9474 
0.8520 
0.5670 
0.4251 

0.5400 
0.2833 
0.2429 
0.2125 
0.1700 

-131.484 
-128.78b - 125.707 
-122.451 - 119.040 
-115.454 
-111.703 

- 107.783 
-103.693 
-99.434 
-95.003 
-90.3% 
-85.613 
-80.651 
-75.510 
-70.185 - 64.673 

-50.975 
-53.085 
-41.005 
-40.137 
-34.291 
-11.471 

0.049 
17.761 
S5.037 
51.406 

66.7% 
81.011 
94.621 

107.13J 
119.341 
131.185 
142.778 
154.211 
165.551 
188.234 

211.116 
258.685 
309.690 
363.712 
420.384 
418.941 
538.665 
598.765 
658.690 
718.101 

716.733 
834.458 
891.231 
941. 074 

10 02.054 
10 56.237 
1109.720 
11 62.586 
12 14.926 
1266.807 

1318.233 
1369.413 
1420.369 
1566.787 
1 612 -422 
1922.275 
2111. 703 
2420.804 
3 b15. 616 
4969.237 

6326 -758 
1755.328 
3258.501 
10844.579 
14521.008 

ENTHALPV 

a T u i L B  

-99.985 
-91.020 
-93.632 
-90.054 
-86.286 
-82.327 
-7b. 180  

-73.836 
-69.295 
-61.551 
-59. 6 0 1 
-54.c31 
-49.054 
-43.445 
- 3 1 . 6 0 1  
-31.523 
-25.190 

-1 8 -  5 97 
-11.731 
-4.562 

2.856 
10.586 
31.111 
53.372 
76.676 

1 0 0 . 3 0 1  
123.497 

145.914 
167.210 
187.562 
201.137 
221.016 
244.522 
262.593 

297.989 
3 3 2 . b a 8  

361.728 
437.613 
511.221 
587.236 
665.419 
725.298 
821.024 
906.917 
987.511 

1081.456 

1146.501 
1224. 5 63 
i 35 1.5 93 
1 3 7 1 . 6 3 2  
1652.753 
1527.031 
1 60 0.511 
1613. 4 61 
1745.792 
1817.639 

1889.0E8 
1960.111 
2030.913 
2207.088 
2382.365 
2731.282 
3079.645 
3421.  i 87 
5175.931 
6962.665 

280.38r 

8813.161 
10732.615 
12730.974 
14811.150 
19503.351 

ENTRDPI 

BTUILB-R 

1.21795 
1.31996 
1.42925 
1.53771 
1.64531 
1.75238 
1.85873 

1.96468 i. 01032 
2.11514 
2.28101 
2.38646 
2.49202 
2.59186 
2.70403 
2.81014 
2.91810 

3.02618 
3.13518 
3.24515 
3.35618 
3.46820 
3.75213 
* . 0 3 b b 0  
6. 32136 
4. 591 44 
4.84231 

5.07237 
5.26021 
5.46960 
5.64365 
5.80481 
5.9554b 
6.09124 
6.23156 
6.35960 
6.60038 

6.82524 
1.23122 
7.62451 
7.98611 
8.32686 
8.64617 
8.94548 
9.22468 
9.48480 
9.72682 

9.95283 
10.16386 
10.3b151 
10.54698 
10.72177 
10.88687 
11.02315 
11.192 1 0  
11.33407 
11.46965 

11.59894 
11.12355 
11.14313 
12.12595 
12.38596 
12.&5222 
13.21223 
13.62861 
15.04557 
16.07140 

16. 89665 
17.5813b 
16.20541 
18.95366 
20.83132 

cm CP 

BTU I La -R 

1.192 
1.231 
1.271 
1.307 
1.341 
1.371 
1.399 

1.423 
1.445 
1.465 
1.482 
1.497 
1.511 
1.521 
1.531 
1.540 
1.547 

1.553 
1.559 
1.564 
1.567 
1.570 
1.575 
1.584 
1.591 
1.609 
1.619 

1.629 
1.638 
1.652 
1.671 
1.695 
1.724 
1.757 
1.195 
1.836 
1.928 

2.030 
2.259 
2.460 
2. 643 
2.183 
2.878 
2.929 
2.946 
2.936 
2.S09 

2.812 
2.830 
2 . 7 8 1  
2.145 
2.706 
2.671 
2.640 
2.613 
2.591 
2 . 5 1 1  

2.555 
2.542 
2.531 
2.512 
2.500 
2.491 
2.419 
2.490 
2.537 
2.64b 

2.186 
2.923 
3.065 
3.264 
4.208 

1.553 
1.646 
1.742 
1.831 
1.931 
2.026 
2.123 

2.221 
2.321 
2.423 
2.528 
2.636 
2.747 
2.861 
2.982 
3.104 
3.230 

3.369 
3.502 
3.649 
3.191 
3.940 
4.289 

4.720 
6.703 
1.560 

4.361 
4.159 
3.989 
3.841 
3.735 
3.648 
3.584 
3.538 
3.507 
3.481 

3.493 
3.624 
3.138 
3.8b0 
3.951 
4.019 
4.045 
4.041 
4.016 

4.515 

3. 976 

3.928 
3.811 
3.826 
3.778 
3.734 
3.695 
3.660 
3.630 
3.604 
3.582 

3.564 
3.543 
3.536 
3.513 
3.498 
3.485 
3.481 
3.481 
3.524 
3.631 

3.772 
3.909 
4.053 
4.260 
5.296 

VELOCITV 
OF soutm 

FTISEC 

4626 
4518 
4525 
441 0 
4412 
4353 
4290 

4225 
4159 
4090 
4018 
3943 
3865 
3186 
3700 
3615 
3529 

3431 
3349 
3257 
3168 
3019 
2 8 7 1  
2691 
2555 
2465 
2616 

2396 
2397 
2409 

2450 
2414 
2498 
2523 
2548 
2596 

2641 
2121 
2824 
2922 
3021 
3123 
3226 
3329 
3433 
3535 

3637 
3731 
3835 
3931 
b024 
4116 
4205 
4292 
4316 
4459 

4539 
4618 
4695 
4880 
5057 
5390 
5702 
5996 
7213 
b 3 2 0  

9218 
10021 
10752 
11411 
12509 

zczn 
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THEIWOOVNAHIC PROPERTIES OF ?ARAMlUROGEN 

850 PSI4 ISOBAR 

TEMPERATURE OENSITY 

OEG. R L w c u  FT 

28.147 4.99b94 
30 4.95484 
32 4-90720 
34 4.85740 
3b 
38 
40 

42 
44 
46 
48 
5 0  
52 
54 
5b 
58 
b0 

b2 
6 4  
bb 
b8 
70 
75 
80 
85 
90 
95 

1 0 0  
IO5 
1 1 0  
115 
120 
I25 
130 
135 
140 
I50 

1bO 
180 
2 0 0  
220 
240 
2 bo 
280 
300 
320 
320 

JbO 
380 
COO 
420 
440 
4 b0 
480 
500  
520 
540 

5 bo 
580 
600  
650 
700 
800 
900 

1 0 0 0  
1500 
2000 

2500 
3 0 0 0  
3500 
4000 
5000 

4.80552 
4.75140 
4- b9519 

4.b3bb4 
4.57515 
4.51214 
4.44bOl 
4.37710 
4.30531 
4.23045 
4.15249 
4. 07 I18 
3.98640 

3.89808 
3.80600 
3.71016 
3.bIO5b 
3.50134 
3.23542 
2.95116 
2.b71bO 
2.41 172 
2.18333 

1.98938 

l ab8987  
1.57391 
1 .47465  
1.38876 
1.31367 
1 . 2 4 7 U  
1.18852 
1.08809 

1.00540 
0.87937 
0.78098 
0.70416 
0.b4219 ' 
0.5909s 
0.54774 
0.51074 
0.478bb 
0.45051 

i .nz6bo  

0.3b557 
0.34923 
0.33432 
0.32066 
0.10109 
0.29119 
0.28574 

0.2757b 
I -2bb4b 
0.25777 
0.23837 
0.22i71 
0.194Sb 
0.17336 
0.15b34 
0.10491 
0.078% 

0.01330 
O.OS283 
0.06533 
0.03968 
0.03163 

351.34 
350.34 
350.73 
350.Y4 
350.4J 
349.45 
347.45 

344.54 
341 a28 
337.44 
332.96 
328.20 
322.- 
317.05 
310.61 
304.29 
297.71 

290 -51  
283.88 
27b.67 
270.03 
263 -09 
2lr8.03 
236.87 
231 e 3 8  
231.2b 
235.87 

244.29 
255 -30 
268.23 
282.97 
298.97 
316.21 
344.41 
353.70 
374.18 
417.85 

4bk.99 
561.47 
b77.57 
793.10 
906.49 

1013.b3 
1112.05 
1201.bb 
1282 .83 
1357.20 

1426.00 
1490. b l  
1552.80 
lb13.30 
1673.06 
1732.91 
l l92.95 
1853.71 
1915.25 
1977.47 

2041.03 
2105.17 
2170.15 
2335.39 
2503.93 
2848.28 
3195.87 
3541.73 
5559.73 
7340.15 

Os12.1Y 
11815.12 
14274.54 
17129.17 
2b4bb.40 

13.158 
12.915 
12. bo4 
12.289 
11.988 
11.704 
11.435 

11.185 
IO. 939 
10.701 
10 .4b7  
10.228 

9.990 
9 .757  
9.515 
3.271 
3 .027  

8.778 
8.529 
0.275 
3.024 
7 . 7 7 8  
7 .174  
5 .600  
5.091 
5 .674  
3.341 

5.072 
4. 85 7 
4. bb9 
4.496 
4.334 
4 .178  
4.029 
3.884 
3 .744  
3. 48G 

3.239 
2 .835  
2.541 
2.323 
2 .174  
2 .077  
2 .020  
1.991 
1.983 
1.988 

2 .002  
2 .022  
2.044 
2 .067  
2.090 
2.110 
2.129 
2- 145 
2.159 
2.170 

2.179 
2.187 
2.192 
2.201 
2.205 
2.202 
2 .19b  
2.188 
2.131 
2. O3b 

1.928 
1.835 
I. 748 
1 .641  
1.2n 

17727 -49 
1b767.80 
1 5  O23.08 
l4'l11.03 
lCII15.05 
131153.21 
12i!92 -84 

1 1  W7.9b 
IO i134.3b 

91147 -49 
91180.04 
8345.34 
7635 .I3 
6 '359. b3 
6.102.34 
5097.58 
5:132 -14 

*!i83 .85 
4.101 dl5 
31~39.45 
3i!34.84 
2 853.01 
2:114.25 
1597.51 
1 i273. 77 
11382.b3 

'376.67 

'920.93 
i092.2b 
I076 -54 
~070.17 

B7b.47 

079.97 
B80.08 
,185.19 
888 -32 
1590.05 
090.82 
490 -95 
090.66 
BY0.09 
089.35 

,0b8.29 
087.58 
4186.63 
0a5.b7 
8b4.72 
083.78 
882.87 
8bI -9b 
881.13 
880 -30 

079.50 
078.74 
078.01 
87b.30 
874.7b 
872.11 
Ob9.94 
8b8.14 
0b2.41 
859.40 

b57.55 
851.30 
855.35 
854.38 
849.56 

l O Y / O l l  I V  THERMAL 
CONOUCTIYITI 

l/OEC. R BlU/FT-HR-R 

O.OOS419b 
0.004b97b 
0 -0049bb4 
0.0052339 
0.0055114 
0.00579b6 
0.0061097 

0 - 0  064474 
O.OOb802J 

0.0073943 

0.0085101 
0 dJO902 34 
0 - 0  09bO 08 
0 .o 1020 I4 
0.0108465 

0.0 115954 
0.0 123477 
0.0131902 
0.0140389 

0 . 0 ~ 7 1 8 i ~  

a. a080 320 

0.01497bl  
0 0 172930 
0.019316b 
0.0204008 
0.0253461 
0.0193308 

J 0178 513 
0.0 162916 
0.0 148724 
0.01 35 902 
0 - 3  124927 .. ~- .- 
O.JllSJ57 
0 .Pi07 185 
a.o i00002 0 1,093 713 

0.0083316 

0 .OO751ll 
(1 dlJ639M 
0.0055 170 
0 - 0  048673 
0.0043656 
0.0039651 
0.0036372 
0.0031631 
0.0051505 
0.0029297 

0.002754b 
0.00210 09 
0.002k642 
0.0023419 
0.0022318 
0.0021320 
0 .a 020412 
0.0019581 
0.0011817 
0 . 0 0 1 8 l l 3  

0.0017kbl 
0 dl016856  
0 .OO16293 
0 ~ 0 0 1 5 0 4 1  
0.0013971 
0.0012237 
0.0010891 

0 .OOO b575 
0.0 004946 

0.0003965 
0.0003309 
0.0002839 
0.0002487 
0 .0  0020 0 1  

e.ooo9eis 

0.05432 
0.05804 
0. 060 98 
0.06303 

0.06684 
0.06833 

5.06938 
0.07001 
0.0 73 40 
5.07045 

0.06987 
0.01930 
0.06829 
0.06116 
0.06594 

O.Ob465 
0.06329 
0.06188 
0.06041 
0.05891 
0.05535 
0.05227 
0.04943 
0.04?02 
0.14513 

0.04379 
0.04290 
0.04253 
0.04249 
0.54167 
0 .06300 
0.04347 
0.04350 
0.04420 
0.04b32 

0.04190 
0.05525 
O.Ob34b 
o . J n 0 1  
0.07b61 
0.08148 
0.08531 

0.09053 
0.09229 

0.093bb 
J.094b.S 
0.09587 
0.09685 
0.09782 
0.09882 
0.09986 
0.10096 
0.10213 
0.10333 

0.104b3 
0.105 96  
0.10734 
0.11093 
0.11470 
0.12255 
0.13048 
0.13847 
0.17880 
0.27727 

0.33495 
0.3930 4 
0.45414 
0.53070 
0.85438 

0.064e3 

0.a7027 

0.00827 

VISCOSITY THERMAL OXELECTRIC 

LBIFT-SEC SP FT/HR 
O I F F U S I Y I T Y  CONSTANT 

X 105 

1.956 
1 .736  
1.548 
1.3% 
1.272 
1 .166  
i.oei 

1.5Ob 
0.940 
0 . 8 8 3  
0.831 
8.185 
0.743 
0.705 
0. b69 
0.bJb 
0.bOb 

0.577 
0.550 
0.524 
0.499 
0 .476  
0.424 
0.381 
0.147 
0.323 
0.305 

0.294 
0.287 
0.282 
0 .ZOO 
0.279 
0.280 
0.281 
0.283 
0.285 
G.291 

0.299 
0 -322 
0.352 
0.375 
0.394 
0.6IG 
0.424 
0.437 
0.448 
0.659 

0.470 
0.480 
0.490 
0.499 
0.509 
0.5Ib 
0.527 
0.53b 
0.546 
0.555 

0.564 
0.573 
0 -581 
0.604 
0 -62b 
0.670 
0.713 
0.756 
0.9b3 
1.157 

1.340 
1.514 
1.680 
1.840 
2.149 

0.00700 

0.00713 
0.00706 

o . o a 7 i z  

0.00699 
0.50694 
G.GO bob 

0.00674 
0.006bO 
0.00644 
0.00627 

0.00591 
0.00573 
0.00551 
0.00531 
0.00512 

0.50492 
0.00475 
0.00457 
0 . 0 0 4 4 1  
0.0042b 
0.00399 
0.00387 
0.00392 

0.00451 

0.00505 
0.005b5 0.50631 

0.09 702 
0.00775 
0.00 849 
0.00923 
O.hO98b 
0.01061 
0.51223 

0.01393 
0.017J4 
0.02174 
0.02598 
0.03014 
0.03431 
0.03851 
0.04CT6 
0.04710 
0.0515L 

0.05602 
O.ObO6J 
0.06532 
0.07012 
0.07501 
0.08000 
9.08509 
0.09028 
0.09557 
0.1009b 

0.10 b4b 
O.ll2Ob 
0.11776 
0.13249 
0.14789 
0.10072 
0.2lbZb 
0.25447 
0.48 363 
0.9b716 

1.40289 
l . P P 3 0 1  

0.00609 

0 . 0 0 4 t s  

.. .. .. ~ 

2.47211 
3.13948 
5.09990 

1.26b44 
1.26394 
1.26114 
1.25819 
1.2 55 13 
1.25195 
1.24866 

1.24524 
1.24169 
I .2 380 0 
1 .23417 
1.LSOZO 
1.22b07 
1.22177 
1.21732 
1 .21269  
1.20788 

1.202 89 
1.19771 
1.19236 
1.18b78 1.18105 

1. l b 6  07 
1.15063 
1.13557 
1.12175 
I .IO972 

1.09960 
1.0911b 
1.08412 1.07817 

1.07310 
1.06874 
l.Gb493 
1.C6158 
1.85860 
1.05355 

1.04941 
1.04311 
1.G3822 
1.03441 
1.0 3135 
1.02882 
1.02669 
1.02487 
1.023 30 
1.0 2192 

1.02070 
1.01864 1.0 1 9 b l  

1 .0177b 
1.01696 
1.01623 
1.0155b 
1.0 1495 
1.01438 
1.01386 

1.0 1337 
1.0 1292 
1.0 12 50 
1.01155 
l.OtO74 
1.00942 
1.00839 
1.00757 
1.00507 
1.00382 

1.003Ob 
1.00255 
I. 00219 
1.00192 
1.00153 

PRANOTL 
NUMBER 

2.0132 
1.7724 
1.5914 
1.4615 
1.3621 
1.2747 
1.2088 

1.1592 
1.121b 
1.0936 
1.0740 
l.ObO4 
1.0521 
1.0275 
1 . 0 5 2 4  
I. 0591 
l .Ob8l  

1.0819 
1.0947 
1.1121 
1.1261 
1.1468 
1.1841 
1.201b 
1.1942 
1.1bC9 
1.1100 

1.0537 
1.0007 
0.953b 
0.9127 
0.8802 
5.8539 
0.8338 
0.8200 
0.6147 
0.7886 

0.7683 
0.7b01 
0.7457 1 

0.7380 
0.732b 
0.7280 
0.1237 
0.7197 
0.7159 
0.7124 

0.7092 
0.7061 
0.7036 
0.7012 
0.6991 
0.b973 
0.6957 
0.6943 
0.b931 
0.6920 

0. b911 
0.6903 
0. b89b 
0. e882  
0. bo71 
0. b658 
0. bo49 
0. LO44 
0.6855 
0.5455 

0.5432 
0.5420 
0.5396 
0.5316 
0. 4794 

. TWO-PHASE L)OU)(DARI 



TWERl4OOYNAHIC PROPERTIES OF PARAHYDROGEN 

900 P S I A  ISOBAR 

T EMPERAT URE 

OEG. R 

28.328 
30 
32 
34 
36 
38 
40 

42 
44 
46 
48 
50 
52 
54 
56 
58 
60 

62 
64 
66 
68 
70 
75 
80 
85 
90 
95 

I00 
105 
110 
115 
1 2 0  
125 
130 
1 3 5  
140 
1 5 0  

160 
180 
200 
220 
240 
260 
280 
300 
320 
340 

360 
380 
400 
420 
440 
460 
480 
500 
520 
540 

560 
580 
600 
650 
7 0 0  
800 
900 

1 0 0 0  
1500 
2000 

2500 
3000 
3500 
4000 
S O D 0  

WOLUIE ISOTHERH ISOCHORE INTERNAL ENTHALPI -~ 
DERIYATIVE OE3IWATIYE ENERGY 

CU F T I L B  C U  F T - P S I A I L 0  ' S I A I R  

0.19972 
0.20123 
0.20315 
0.20519 
0.20736 
0.20%8 
0.21213 

0.21475 
0.21754 .... 
0.22052 
0.22371 
0.22712 
0.23079 
0.2347 3 
0.2389 7 
0.24355 
0.2485 0 

0.2538b 
0.25%8 
0.266J 1 
0.27291 
0.28042 
0.30227 
0.32902 
0.36083 
0.39706 
0.43642 

0.47742 
0.51894 
0.56032 
0.60123 
0.64151 
0.68112 
0.72006 
0.75834 
0.79601 
0.86968 

0.94141 
1.07627 
1.21221 
1.34470 
1.47b61 
1.60256 
1.7283 6 
1.85415 
1.97854 
2.10173 

2 -22446 
2.34663 
2.46834 
2 6 5 8965 
2.71063 
2.83132 
2.95176 
3.07199 
3.19203 
3.31191 

3.43164 
3.5512 5 
3.67075 
3.91907 
4.26692 
4.86160 
5.45536 
6.04852 
9.Olilll 

11.96904 

14.92 71 3 
17.88500 
20.84393 
2 3.80969 
29.85890 

3594.63 
3442.9J 
3286.65 
3131.91 
2978.10 
2831.73 
2682 - 5 0  

2537.98 
2393.88 
2252.74 
2113.7I 
1974.89 
1842.36 
1715.50 
1593.32 
1475.12 
1358.6i 

1252.71 
11 5 2 - 0 7  
1055.52 
969.02 
887.24 
719.75 
601.25 
52b.67 
489.20 
479.14 

488.21 
508.52 
535.6~ 
567.01 
600.23 
635.28 
671.14 
706.46 
742 -32 
bl4.05 

883.61 
1008.63 
1141.6* 
1270.22 
1395.16 
1517.13 
1636.71 
1754.33 
1870.37 
1985. b 9  

2098.73 
2211.46 
2323.42 
2434.79 
2545.52 
2655.82 
2765.72 
2875.26 
2984.50 
5093.48 

3202.22 
3310.75 
3419.10 
3b89.31 
3958.75 
4496.01 
5031.80 
5566.65 
8234.34 

10898.06 

13560 -59 
16222.66 
18884 -51 
21546.25 
26869 -57 

78.482 
73.967 
78.854 
73.372 
77.631 
75.679 
75.580 

74.332 
72.905 
71.324 
63.610 
67.744 
65.754 
63.634 
61.414 
53.090 
55.711 

54.274 
51.790 
49.293 
46.773 
4C. 26G 
38.155 
32.539 
27. b51 
23.594 
20.324 

17.731 
15.685 
14.057 
12.743 
11. 661 
10.758 
3.991 
3.333 
8.762 
7 . 8 1 8  

7. Ob? 
5.012 
5.207 
4. 6 0 4  
C. 133 
3.755 
3.443 
3 . 1 8 1  
2.957 
2.765 

2.596 
Z.448 
2.317 
2.199 
2.093 
1.997 
1.910 
1.83U 
1.757 
1.689 

1.627 
1.569 
1.515 
1.196 
1.294 
1.13~ 
1.003 
0.9022 
0.6004 
u.4501 

L360J 
C.3000 
0.2571 
0.225b 
U.180J 

BTU/L0 

-131.366 
-128.950 
-125.900 - 122.682 
-119.299 - 115.750 
-112.041 

-108.165 - 104.126 
-99.922 
-95.552 
-91.014 
-86.306 
-81.427 
-76.378 
-71.157 
-65.763 

-60.193 
-54.448 
-48.527 
-42.635 
-36.180 
-19.906 
-2.952 
14.258 
31.20b 
47.46,J 

62.904 
77.287 
90.844 

103.740 
116.128 
128.142 
139.893 
151.473 
162.955 
185.871 

2 09. 020 
256.739 
307.999 
362.213 
419.051 
477.749 
537.580 
597.759 
657.789 
717 s 275 

775.973 
833.756 
890.581 
946.471 

IO 01.493 
1055.713 
11 09.231 
1162.130 
1214. 496 
1266.403 

13 17.052 
1369.054 
1420.050 
1546.491 
16 72. 162 
1922.071 
2171.539 
2420.669 
3675.559 
4969.211 

6326.746 
7 755.307 
9258.314 

1 0  843.885 
lb514.804 

m u a n  

-98.082 
-95.C15 
-92.044 
-88.486 
-14.740 
-80.807 
-76.688 

-72.376 
-67.872 
-63.170 
-58.2 69 
-53.162 
-47.843 
-42.308 
-36.552 
-30.568 
-24.349 

-17.886 
-11.171 
-4.194 
3.047 

10.554 
30.468 
51.881 
74.393 
97.360 
120.194 

142.469 
163.770 
184.225 
203.938 
223.039 
241.b55 
259.895 
277.855 
295.615 
330.809 

365.911 
436.105 
510.021 
586.320 
664.804 
744.824 
825.72 2 
906.76 3 
987.492 

1067.541 

11*6.692 
12L4.835 
1301.944 
1378.051 
1453.2 J 4  
1527.568 
160 1.159 
1674.094 
1726.466 
1818.351 

1889.755 
1960.890 
2031.780 
2207.959 
2383.261 
2732.284 
3080.705 
3428.69 0 
5177.144 
6963.9in 

8814.436 
10735.943 
i2732.0 72 
1481l.903 
19490.934 

ENTROPY 

BTUILB-R 

1.21982 
1.31127 
1.42003 
1.52784 
1.63488 
1.74121 
1.84684 

1.95202 
2.05678 
2.16126 
2.26555 
2.36977 
2.47407 
2.57852 
2.68318 
2.78817 
2.89358 

2.99954 
3.10114 
3.21347 
3.32155 
3.43035 
3.70503 
3.98134 
4.25449 
4.51727 
4.76399 

4.99256 
5.20066 
5.39080 
5.56608 
5.728b9 
5.88069 
6.02378 
6.15934 
6.28853 
6.53135 

6.75789 
7.17161 
7.56087 
7.92440 
8.26559 
8.58601 
b.88566 
9.16537 
9.42591 
9.66827 

9.89456 
10.1 b5 83 
IO. 30368 
10.48932 
30.66425 
10.82947 
10.98585 
11.13490 
11.27695 
11.41261 

11.54196 
11.66663 
Il. 78685 
12.06917 
12.32926 
12.79563 
13.20571 
13.57213 
14.98918 
16.01504 

16.84030 
17.53100 
18.14900 
18.89701 
20.77196 

cv CP 

BTU I L3 -R 

1.194 
1.230 
1.270 
1.307 
1.340 
1.370 
1.398 

1.423 
1.445 
1.464 
1.482 
1.497 
1.511 
1.522 
1.532 
1.541 
1.548 

1.555 
1.560 
1.565 
1.569 
1.571 
1.575 
1.503 
1.596 
1.609 
1.623 

1.631 
1.640 
1.654 
1.673 
1.698 
1.727 
1.760 
1.798 
1.839 
1.932 

2.033 
2.260 
2.462 
2.644 
2.785 
2.679 
2.930 
2.947 
2.937 
2.911 

2.873 
2.831 
2.788 
2.746 
2.707 
2.672 
2.641 
2.614 
2.591 
2.572 

2.556 
2.543 
2.532 
2.512 
2 .500 
2.491 
2.489 
2.491 
2.537 
2.645 

2.786 
2.923 
3.064 
3.261 
4.184 

1.552 
1-63? 
1.732 
1.826 
1.920 
2.013 
2.108 

2.203 
2.301 
2.400 
2.501 
2.607 
2.715 
2.025 
2.934 
3.049 
3.172 

3.295 
3.421 
3.556 
3. 686 
3.821 
4.142 
4.407 
4.570 
4.598 
4.508 

4.349 
4.173 
4.013 
3.878 
3.769 
3.682 
3.617 
3.570 
3.538 
3.509 

3.517 
3.644 
3.754 
3.873 
3.968 
4.028 
4.053 
4.048 
4.022 
3.981 

3.933 
3.681 
3.830 
3.782 
3.737 
3.697 
3.662 
3.632 
3.606 
3.584 

3.566 
3.550 
3.537 
3.514 
3.499 
3.486 
3.481 
3.481 
3.524 
3.631 

3.772 
3.909 
4.052 
4.257 
5.269 

VELOCITY 
OF SOUNO 

FTlSEC 

4653 
4608 
4558 
4504 
4446 
4390 
4328 

4267 
4203 
4136 
4066 
3991 
3916 
3839 
3760 
3677 
3591 

3 5 0 7  
3421 
3333 
3248 
3162 
2961 
2785 
2644 
2545 
2486 

2456 
2448 

2467 
2485 
2506 
2528 
2550 
2572 
2617 

2661 
2745 
2840 
2936 
3035 
3136 
3238 
3341 
3444 
3547 

3648 
3748 
3846 
3941 
4035 
4126 
4215 
4302 
4386 
4469 

4549 
4628 
4704 
4890 
5066 
5399 
5710 
6004 
7280 
8326 

9223 
10025 
10756 
11415 
12517 

.2454 

TUO-PHASE BOUIOARY 
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THERMODINAHIC PROPERTIES OF JARAHVOROGEN 

900 P S I A  ISOdAR 

TEMPERATURE OENSITY V tDH/UU$ V I I P I D U ~  - Y I O P f O V I T  I D V I O T b I V  THERMAL V ISCOSITY TtfERMAL D I E L E C T R I C  PRANOTL 
;ONDUCTIVITV O I F F U S I V I T V  CONSTANT NUHBER 

O E t .  R LB/CU F l  a T U I L B  PSIA-:II F T l 8 l U  P S I A  I I D E C .  R B T U I F T - H R - R  

28.328 5.00695 356.03 13.128 17998.09 0.0043606 0.15491 1.971 0.00707 1.36793 2.0045 
30 
32 
34 
36 
38 
40 

42 
44 
4 6  
60 
50 
5 2  
54 
56  
58  
6 0  

62 
6 4  
66  
68 
70 
75 
8 0  
85 
90 
95 

io0 
I 0 5  
113 
115 
I20 
1 2 5  
130 
I 3 5  
I 40 
150 

160 
180 
2 0 0  
220 
240 
260 
200 
3 0 0  
320 
3 40 

360 
3 80 
400  
420 
440 
460 
480 
5 0 0  
520 
540 

560 
500 
b o 0  
650 
700 
0 0 0  
900 

1 0 0 0  
I500  
2 0 0 0  

2 5 0 0  
3 0 0 0  
3500 
4000 
5 0 0 0  

4.9695J 
4.92243 
4 .8 7353 
4 .8224T  
6.76927 
2.71407 

4.65657 
4.59684 
4.53467 
4.47005 
4.40287 
4.33296 
4.2bO23 
4.18459 
4. 10 595 
4.02421 

3.93921 
3.85090 
3.75922 
3.66425 
3.56608 
3 .  30832 
3 ~ 0 3 9 3 2  
2.77138 
2.51855 
2.29139 

2.09459 
1.92702 
1.78463 
1.66326 
1.55882 
1.46816 
1.38877 
1 a 31 066 
1.2 5626 
1.14985 

1.06224 
0.92919 
0.82494 
0. 74366 
0.67814 
0.62400 
0.57838 
0.53933 
0.50547 
D .  47580 

0.44955 
0.42614 
0 . 4 0 5 1 3  
0.38615 
0.36892 
0.35313 
0.33878 
0.32552 
0.31328 
0.30192 

0.29141 
0.28159 
0.27242 
0.25 195 
0.23436 
0.20569 
0.18331 
0.16533 
0.11099 
0.08 355 

0.0 669Y 
0.05591 
0.04798 
0.04200 
0.03323 

354 .71  
355.42 
3,5.70 
355.LZ 
354.*3 
352 a69 

350 -33 
347.30 
343.75 
339.52 
334.66 
329.59 
324.18 
3 1 8 . 5 4  
312.53 
305.89 

299.54 
293.02 
286.23  _~.._~ 
279.82 
273.1b 
258.43 
247.51 
241.31 
240.12 
243.53 

250.8J 
260 .7b 
272.98 
287.10 
302.45 
319.35  
337.38 
356.31 
376.56 
420.11 

467.13 
568 dl5 
679.56 
794.72 
908.33 

1015.73 
1114.41 
1204.26 
1285.72 
1360 -23 

1429.18 
1493 -93 
1556.23 
1616.83 
1676 b6 
1736.59 
1796.66 
1857.50 
19i9.08 
i9ai.34 

2044.94 
2109 11 
2174.13 
2339.44 
2508.04 
2052.49 
3200.15 
3551 a07 
5366.26 
7344.07 

9517.1U 
11819.92 
142 7 7.0 3 
17120 -71 
26340.55 

12 .922  
1Z.617 
l?. 308 
1 2 . 0 1 3  
11.733 
11.467 

11.221 
10.977 
IO. 741 
10.511 
10.275 
10.042 
3.813 
3.578 
9.340 
3.102 

8 .862  
8 .621  
8.378 
8.137 
7 .901  
7 . 3 2 1  
5.762 
5.252 
5.824 
5.47b 

5.191 
4.962 
b.761 
4 . 5 7 8  
4 .497  
b.244 
4.087 
3.937 
3.792 
3.520 

3.272 
?.SbJ 
2 .564  
2.341 
2.189 
2 . 0 9 0  
2 .031  
2 .001  
1.991 
L.991 

2 . 0 1 0  
2 .029 
?.OS1 
1 . 0 7 4  
2.096 
2.11b 
2 .135  
2.151 
2.164 
? . I 7 6  

? . l a 4  
2.192 
2.197 
2.216 
2 . 2 0 9  
2.206 
?.199 
2.191 
2.132 
2.037 

1.929 
1 .835  

1 . 6 4 3  
1 .285  

1 .749  

1710 9.49 
16170.49 
1 52 63.45 
14361.79 
13505.28 
126b5.47 

11818.23 
11004.27 
10215.45 

9448.63 
8635 -17 
7992 -87 
7 3 08 s 42 
6 61b7.39 
60'56.76 
5417.50 

4934.67 
4 4  16 -52 
3907.93 
35'50 -74 
J lk3 .97  
2381.18 
1827.39 
1460.15 
1232.04 
1037.89 

1022 -60 

9'i6 -32 
91.3.09 
9.15.75 
9 12.98 
9.12.06 
911.58 
9 12.54 
946.03 

9r9.94 

938.bO 
937.22 
98.1.78 
9864.61 
9166.12 
94r6.69 
91r6.64 
94.6.17 
91.5- 42 
9h4.50 

9463.48 
9b2 -40 
9b1.29 
91,O -18 
9.19.09 
938.02 
9.16.97 
9.14.96 
9.14.99 
934.05 

9.4 3.14 
9!I2.28 
9.11.45 
9r! 9.52 
9i! 7.78 
9i!4.80 
9i!2 -36  
9i!il.33 
91.3.90 
91~0.52 

908.15 
9117.05 
9116.00 
90 4.94 
8'1 9.88 

0.0046154 
0.0048740 
0.0051346 
0 . 0 0 5 4 0 5 ~  
0 .DO56777 
0 00059768 

0 .0  062896 
0.. 0 066251 
0.0069820 
0.0073 6 72 
0.0077910 
0.0082369 
0 -0087069 
0 .o 092111 

0.1103725 
0 .00975r4 

0.0 109986 
0 -0116735 
0.0124228 
0 .OlS1728 
0 -0139887 
0.0 160 238 
0.U 178062 
0.0189369 
0 .  u 191 502 
0.0185122 

0.0173387 
0 -0160 061 
0 -014699J 
0.0135115 
0.0124618 
0.0115311 
0.5 lU7195 
0.0 IO0186 
0.1093954 
0.0083522 

0 0 075 2 94 
0.0 06Pl17 
0 . 0 0 5 5 2 8 6  
0 .OOb87ZO 
0.0 043688 
0 0 039660 
0.0036366 
0.0033615 
O . J 0 4 l Z . ¶ l l  
0 .OOZ9270 

0 . 0 0 2 t 5 1 9  
0.0025979 
0.0024611 
0.0023389 
n.00222ta  ~ ~ . _ _ . _ ~ ~  
0.0 021 291 
0.0020385 
0.0019553 
0.0018790 
0.0018087 

0.001 7436 
0- U Olb432 
0.0016270 
0 - 0  015019 
0.0013952 
0.0012221 
0.0 010 078 
0 .0009803 
0.0005570 
0.0 004943 

0.000396S 
0.0003357 
O.OOU2838 
0 .GOO2486 
0 . 0 0 0 2 ~ 0 0  

0.05829 
0.06128 
0.06338 
0.06522 
0. 0 6 r t 7  
0.06881 

0.06390 
0.07Ob2 ... ... 
0.07100 
0 . 0 7 1 0 9  
0.07095 
0.07560 
0.0 70 0 8  
0.06311 
0.06803 
0.06666 

0.06563 
0.06433 
0.06298 
0.06158 
0.&60 15  
0.05658 
0.05360 

0.04845 
O s  04653 

0.04510 
0.04412 
0.04365 
0.043S3 
0.04362 
0.04389 
0.  04429 
0.04425 
0.04491 
0.04696 

0.04949 
0.05559 
0.06372 
0.07081 
0.07677 
0.08162 
0 .08543 
0 .08838 
0.09063 
0.0 92 39 

0. 050 a4 

0 .09378  
0.09493 
0.09597 
0.09695 
0.09791 . ~. .- 
0.09092 
0.09996 
0.10106 
0.10223 
0 . 1 0 3 4 4  

0.10473 
0.10607 
0.10745 
0 . 1 1 1 0 5  
0.11482 
0.12268 
0.13063 
0.14864 
0.17905 
0.27727 

0.33995 
0.39302 
0.45409 
0.52998 
0.04769 

1.770 
1.576 
1 .421  
1.292 
1.189 
1.094 

1.023 
0.956 

0 .846  
0 .799  
0.757 
0.718 
0.683 
0.650 
0.619 

0.590 
0.563 
0.537 
0.513 
0 .490  
0 .439  
0.395 
0.361 
0.335 
9.316 

0 . 3 0 3  
0.295 
0.290 
0.287 
0.285 
0.285 
0.286 
0.287 
0.290 
0.295 

0.302 
0.324 
0 .353  
0 .376  
0.395 
0.411 
0.425 
0.437 

0.460 

9.470 
0.480 
0 . 4 9 0  
0.500 
0.509 
0.519 
0.528 
0.537 
0.546 
0.555 

0 .564  
0.573 
0.582 
0.604 
0.626 
0.670 
0.714 

0.965 
1.159 

1.342 
1.516 
1.683 
1.843 
2.152 

0. 894 

a -649 

a .  757 

0.00716 .~.. _. 
0.00719 
0.00712 
0.00704 
0.00701 
0.00692 

0.00681 
0.00668 
0.00652 
0.00636 
0.00618 
0.00600 
0. 00 583 
0.00563 
0 . 0 0 5 4 3  
0 . 0 0 5 2 4  

0.00506 
0.00488 
0.00471 
11.00456 
0.00441 
0.00413 
9.00 400 
0.00401 
0.00418 
o . 0 0  450 

0.00495 
0.00549 
0.00610 
0.00675 

0.00812 
0 0 00 882 
0.09940 
0 . 0 1 0 1 0  
0.01164 

0.01642 0.01 325 

0.02057 
0.02458 
0.02853 
0.03247 
0.03644 
0.04048 
0.044% 
0.04877 

0.05394 
0.05740 
0.06185 
0.06639 
0.07102 
0.01575 
O.OIO57 
0.08548 
0 .09049  
0.09360 

0 .10080 

0.11150 
0.12514 
0.11002 
0.17109 
0.20 C73 
0.240 89 
0.45776 
0.91400 

1.32563 
1.79803 
2.33535 
2 .96444  
2.00 420 

o. aor 42 

o . ia610  

1 .2bC81 
1 .26203  
1.25914 
1.25613 
1.25300 
1.249 77 

1.P4641 
1.24292 
1.23931 
1.2 3556 
1.25168 
1 .22765  
1.22348 
1.21915 
1.2 1467 
5.21002 

1.20521 
1. Z O O  23 
1.195 09 
I 18970 
1.18431 
1.17007 
1.15538 
1.14091 
1.12741 
I. 1 1540 

1.10508 
1.0%3b 
1.08900 
1.08275 
1.07740 
1- 0 72 77 
1.068 74  
1.065 18 
1.06202 
1.05b66 

1.05226 
1.04560 i . 0504a  

1.03637 
1.03313 
1.030 45 
I. 02820 
1.0 26 28 
1.024bl  
1.02316 

l.Of187 
1.02072 
1.01969 

1.0 I792  
1.01715 
L a  0 1645 
1.01580 
1.01520 
1. DlCbS 

1.01414 
1.01366 
1.01321 
1.01221 
1.01136 
1.0 0996 
1.00888 
1 . 0 0 8 0 0  
1.00537 
1 . 0 0 4 0 4  

1.00324 
1.00270 
1.002 12 
1 . 0 0 2 0 1  
1.00162 

1.01876 

1.7893 
1.6040 
1.4744 
1.3718 
1.2802 
1.2125 

1.1607 
1.1217 
1.092b 
1.0713 
1.0573 
1.0477 
1.0414 
1.0433 
1.0482 
1.0569 

1.0660 
1.0772 
1.0918 
1.1053 
1.1208 
1.1550 
1.1700 
1.1672 
1.1431 
1.1020 

1.0521 
1.0046 
0.9591 
0.9199 
0.8878 
0.8615 
0.8406 
0.8349 
0.8212 
0.7938 

0.7725 
0.7639 
0.7489 
0.7407 
0.7349 
0.7299 
0.7254 
0.7212 
0.7172 
0.713b 

0.7102 
0.7071 
0.7043 
0 .7019  
0.6997 
0.6978 
0.6961 
0.6946 
0.6934 
0.6923 

0.6913 
D .6905 
0.6898 
0.6883 
0.6872 
0.6858 
0.6850 
0.6844 
9.6835 
0.5463 

0.5441 
0 . 5 4 2 9  
0.5406 
0.5328 
0.4016 

TYO-PHASE BOUNDARY 

I 07 



T4ERt lODlNl l l IC  PROPERTIES Of PARAHYDROGEN 

950 PSlA ISOBAR 

1 EMPE RAT URE 

DEL. R 

28.508 
30 
32 
34 
36 
38 
40 

42 
44 
46 
48 
50 

' 52 
5 4  
56 
58 
60 

62 
64 
66 
68  
70 
75 
80 
85 
90 
95 

1 0 0  
105 
1 1 0  
115 
120 
125 
130 
135  
140 
150 

160 
180  
2 0 0  
220 
2 4 0  
260 
280 
3 0 0  
320 
3 4 0  

360 
3 8 0  
coo 
420 
440 
460 
480 
500 
5 2 0  
540 

560 
580  
600 
650 
700 
800 
900 

1 0 0 0  
1 5 0 0  
2900 

2500 
3 0 0 0  
3500 
4 0 0 0  
5 0 0 0  

VOLUK 

CU F T I L B  

0.19933 
0.2 0 065 
0.20253 
0.2Ob53 
0.20b65 
0.20891 
0.21131 

0.2138b 
0.21657 
0.21946 
0.22255 
0.22585 
0.22938 
9.2331 7 
0.23723 
0 . 2 ~ 1 6 0  
0.24630 

0125138 
0.25681 
0 26281 
0.26925 
0.27622 
0.29632 
0.32065 
0.34940 
0 .sa21 8 
0.41802 

0.45572 
0.69427 
0.53292 
0.57135 
0.60934 
0.64679 
0.68308 
0.72000 
0.75578 
0.82581 

0.89602 
1.02197 
1.15132 
1.27733 
1.40083 
1.52241 
1.642C6 
1.76135 
1.87925 
1.99635 

2.11280 
2.22870 
2.34414 
2.4591 9 
2.57391 
2.68835 
2.80255 
2.91653 
3.03032 
3.14396 

3.25745 
3.37082 
3.48408 
3.76681 
4.0 490 7 
4.61259 
5.1752 0 
5.73721 
8.54315 

11.3463 6 

14.1 6880 
16.9515 0 
19.75418 
22.56364 
28.29116 

ISOTnERtI IS3CnORE INTERNAL 
OERIYATIVE DERIVAI IVE ENERGY 

CU FT-PSIAILB SSIAlR BTUILB 

3640. 73 
3507.92 
3346.50 
3192.83 
3038 -44 
2895. 71 
2750.20 

2603.63 
2459.87 
2319.52 
2181.69 
2046.96 
1915.73 
1788.39 
1662.19 
1545.55 
1433.19 

132b.62 
1222 . l J  
1128.57 
1041.01 

958. 7S 
7a5.79 
660 -66 
577.75 
531.45 
513.89 

515.59 
531 -58 
551.66 
582.59 
614.96 
646.56 
682 -66 
717.73 
753.00 
823.3b 

892.48 
1017.30 
1150.36 
1279.31 
1604.67 
152 7 -0  7 
1647.04 
1765.01 
1681.36 
1996.36 

2110.25 
2223.20 
2335.36 
2446.85 
2557.78 
2668.21 
2778.23 
2887.89 
2997.23 
3106.29 

32 15. I1 
3323.71 
3432.13 
3702.68 
3972 - 0 3  
4509.45 
5045.36 
5580.26 
8248.16 

10911.09 

13576.43 
16236. 49 
18b98 -34 
21560 -07  
26683.37 

7B.632 
73.127 
73.120 
T I .  695 
73.010 
77.101 
76.032 

7C. 823 
73.447 
71.912 
70.242 
68.432 
65.496 
64.434 
62.281 
60. 028  
57.708 

51.336 
52.925 
50.493 
43.039 
45-606 
33.665 
34. 1 1 7  
2 %  239 
25. l l b  
21.732 

13.008 
15.829 
15.082 
13.664 
12.495 
11.520 
IO. 691  

9.976 
3.360 
9.340 

7.531 
b- 399 
5.533 
4.887 
6 .383  
1.978 
3.646 
3.367 
3.129 
2.924 

2.746 
2.588 
2.449 
2.324 
z.212 
2.110 
2.018 
1.933 
1.856 
1.764 

l . 71b  
1.657 
1.600 
1.474 
1.367 
1.193 
1.059 
P.9524 
0.633b 
0.4751 

0.3800 
0.3167 
0.2714 
0.2375 
0.1900 

-131.216 
-129.105 - 126.0 84 
-122.897 - 119.546 
-116.034 - 112.362 

-108.530 
-1 04.539 

-96.076 
-91.599 
-86.961 
-82.159 
-77.197 
-72.070 
-66.?80 

-61.326 
-55.710 
-49. 930 
-43.992 
-37.905 
-22.102 

-5. 651 
11.099 
27.710 
63.812 

59.245 
73.719 
87.411 

100.461 
113.008 
125.176 
137.073 
148.789 
160.400 
183.545 

2 06.895 
254.812 
306.321 
360.736 
417.728 
476.559 
536.504 
596.779 
656.895 
716.454 

775.218 
(133.059 
889.936 
965.873 

1 0 0 0  -936 
1055.194 
1108.745 
11 81.675 
1214.070 
1266.002 

- i o o . w 7  

1317.474 
1368.698 
3419.693 
15 46.198 
1671.904 
1921.660 
2171.376 
2420.536 
3 6  75.503 
4 969.186 

6326.735 
7755.289 
9258.145 

IO 842.86Q 
14 502.843 

EWTdALPI 

a T u i L B  

-96.182 
-93.808 
-90.657 

-83.193 
-79.283 
-75.190 

-70.910 
-66.441 
-61.780 
-56.924 
-51.869 
-46.609 
-61.142 
-35.465 
-29.569 
-23.452 

-17.104 
-10.522 

-3.698 
3.373 

-1w.ei8 

10.687 
30.026 
5 0 . 1 5 6  
72.563 

117.348 
9 4 . w  

139.413 
160.667 
181.159 
200.969 
220.20 1 
238.955 
257.341 
275.447 
293.353 
328.816 

364.164 
C34.591 
508.855 
585.436 
664.154 
744.J73 
825.440 
906.626 
987.481 

1067.641 

1146.890 
1225.119 
1302.304 
1378.479 
1453.724 
1528. I 13 
1601.753 
1676.733 
1757.147 
161 9.069 

1890.507 
1961.673 
2032.592 
2208.833 
2 384.194 
2733.288 
3081.767 
3429.796 
5178.356 
6 965. 1 7 2 

0815.711 
10737.212 
12733.184 
14812.147 
19479.661 

ENTROPY 

BTUILB-R 

1.22167 
1.30281 
1.41094 
1.51819 
1.62464 
1.73030 
1.83528 

1.93968 
2.04361 
2.14721 
2.25053 
2.35371 
2.45684 
2.56001 
2.66323 
2.76667 
2.870 36 

2.97642 
3.07890 
3.18389 
3.28943 
3.39546 
3.6621b 
3.92968 
4.19430 
4.45018 
4.69241 

4.91884 ...~. 
5.12627 
5.31694 
5.69309 
5.65680 
5.80993 
5.95417 
6.09084 
6.22108 
6.46516 

6.69390 
7.19927 
7.50036 
7.06524 
8.20745 
8.52866 
6.82894 
9.10915 
9.37010 
9.61279 

9.83936 
10.05086 
10.24890 
io. 4 3 4 T l  
10.60979 
10.77513 
10.93162 
11.08076 
11.22289 
11.35161 

11.48803 
11.61275 
11.73303 
12.01545 
12.27561 
12.74208 
l i . 1 5 2 2 3  
13.51870 
14.93584 
15.96173 

16.78699 
17.47769 
18.09564 
18.84343 
20.71589 

CY CP 

BTU / L 3  -R 

1.196 
I .  228 
1.269 
1.306 
1.339 
1.370 
1.398 

1.422 
1.444 
1.464 
1.462 
1.498 
1.512 
1.523 
1.533 
1.542 
1.550 

1.556 
1.562 
1.567 
1.570 
1.572 
1.576 
1.583 
1.595 
1.608 
1.620 

1.6S2 
l r 6 4 2  
1.656 
1.676 
1.700 
1.729 
1.765 
1.800 
1.862 
1.935 

2.036 
2.262 
2.463 
2.646 
2.786 
2.881 
2.932 
2.948 
2.939 
2.912 

2.875 
2.832 
2.789 
2.747 
2.707 
2.673 
2.642 
2.615 
2.592 
2.572 

2.557 
2.54J 
2.532 
2.512 
2 .501 
2.492 
2.489 
2.491 
2.537 
2.645 

2.786 
2.923 
3.064 
3.256 
4. 162 

1.552 
1.628 
1.723 
1.816 
1.909 
2.000 
2.093 

2.187 
2.282 
2.379 
2.6?? 
2.576 
2.681 
2.785 
2.895 
3.004 
3.116 

3.231 
3.354 
3.474 
3.594 
3.718 
4.015 
4.26 7 
4.*39 
4.496 
4.445 

4-32 7 
4.r73 
4. 029 
3.902 
3.795 
3.712 
3.646 
5.598 
3.565 
3.535 

3.541 
3.663 
3.710 
3.886 
3.979 
4.038 
4.060 
4.055 
4.028 
3.967 

3.938 
3.885 
3.834 
3.785 
3.740 
3.700 
3.665 
3.634 
3 -60  8 
3.585 

5.567 
3.552 
3.539 
3.515 
3.500 
3.487 
3.682 
3.481 
3.524 
3.631 

3.772 
3.909 
4.051 
4.253 
5.243 

YE LOCI T I  

FTISEC 
OF soum 

4679 
4640 
4569 
4536 
4480 
4426 
4368 

4307 
4244 
4178 
4111 
4040 
3967 
3892 
3813 
3734 
3654 

3572 
3467 
3C85 
3322 
3241 
304s 
2872 
2729 
2624 
2556 

2516 
2501 
2500 
2508 
2522 
2539 
2558 
2578 
2598 
2660 

2601 
2763 
285b 
2951  
3048 
3149 
3251 
3354 
3456 
3558 

3659 
3759 
3857 
3952 
4046 
4137 
1226 
4312 
4396 
4479 

4559 
4637 
4714 
4699 
5075 
5*07 .~ 
5718 
6011 
7286 
6531 

9227 

10760 
11420 
l252C 

i ooao  
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fHERH001HAl IC PROPERlIES OF PARAHYDROGEN 

950 P S I 4  I S M A R  

rEtfPER4TURE DENS111 

OEG. R L W C U  F1 

+ 28.508 5 .01684  
30 4 .983U 

4.93759 32 
34  
36 
38 
40 

42 
44 
4 6  
48 
50 
52 
5 4  
5 6  
58  
60 

62 
b4 
b6 
b8 
70 
75 
80 
85 
90 
95 

100 
105  
1 1 0  
115 
120 
125 
130 
1 3 5  
140 
150 

1 60 
180 
2 00 
220 
240 
260 
2 8 0  
3 0 0  
320 
340 

3bO 
380 
bo0 
420 
440 
460 
480 
500 
57.0 
540 

SbO 
580 
600  
650 
700 
8 0 0  
900 

LOIO 
1500 
2000 

2500 
3 0 0 0  
3500 
4000 
5000 

4.88934 
4.63906 
4 .78676  
4.73244 

4.b7604 
4.61745 
4.55b57 
4.49336 

4.35955 
4. 28875 
4.21531 
4.13909 
4.ObOO2 

3.97799 
3.89302 
3.80502 

3.b2025 
3.37473 
3.11869 
2.86207 
2. 61660 
2.39223 

2.1.9431 
2.02320 
1.8764b 
1.75025 
1.b4111 
1.54609 
1 .46268  
1.388dP 
1.32313 
1.21094 

1.11854 
0.97850 
0.86857 
0 78289 
0.71386 
0. b5 685 
0.60883 
0.56715 
0.53213 
0.50091 

0.47131 
0.448b9 

0.40162 
0.38851 
9.37193 
0.35682 
0.34287 
0.33000 
0.31807 

0.30699 
0.29666 
0.28702 
O.Zb548 

z . c z n i  

3. r t  406 

0.42660 

a .  2 ~ 6 9 7  
0;Zlb;O 
0.19323 
0.17430 
0.11705 
0.08813 

0.07068 
0.05899 
0 .  05062 
0.04432 
0.03535 

360. 60 
359.62 
359.95 
360.34 
359.83 
359.57 
358.2s  

555.83 
352.97 
349.60 
345 -71 
341.45 
336.72 
331.51 
325.70 
320.11  
314.16 

308.11 
301.49 
295.41 
289.26 
282.96 
268.59 
257.64 
251.02 
249.02 
251 -47 

257.56 
266 .68  
278.02 
291.37 
306.48 
322.85 
340. 57 
359.46 
379.46 
622.59 

669 -43 
569.89 

796.51 
910.32 

1017 -96 
l l l b .  89 
1206.91 
1388.63 
1363 -32 

1632.43 
1497 -30 
155V.71 
1620.39 
lb80 -31 
1740 -29 
1800.44 
18b1.31 
1922 -94 
1985.23 

2048.87 
2113.07 
2118.12 
2343.50 
2512 -16 

3206.44 
3555.42 
5368.79 
7349.58 

%22 - 0 1  

66o . r r  

~ e ’ i 6 . 7 0  

. . - - . . - 
13824.75 
14279.85 
17113 -35 
26225.22 

LS.103 
12 .924  
12.631 
12.327 
12.037 
11.76U 
11.496 

11.253 
11.013 
1 0 . 7 8 0  
lJ .552  
10.320 
10.091 

8.866 
9.636 
3.404 
9 .173  

8.939 
8 . 7 0 6  
8. 471  
8.237 
1.012 
7.453 
j .910 
5.404 
3.968 
5.606 

5 .307  
5.065 
4.852 
4.659 
4. 479  
4.309 
4 .147  
3.990 
3 . 8 4 0  
3.5bO 

1.306 
2.891 
2 .586  
E.359 
2.204 
2.102 
2.042 
2 .011 

2.005 

2.01a 
2.037 
2.058 
2 .081 
2.103 
E .  123 
2.141 
2 .156  
2.170 
2.181 

2.190 
2. 197  
2.2OZ 
2.210 

2.209 
2.202 
2.194 
2.134 
2.038 

1.930 
1.836 
1.750 
1.645 
1 .292  

2 . m  

?.21a 

i 8264 .95  
17482.82 
16523 e65 
1 5  610 a86 
14703  -17 
1 3  Ob1 -07 
13 015 -15 

12174.69 
11358.34 
1 0  569.07 

9103.12 
9 063.35 
8 351 -74 
75b9.95 
7106.85 
6397.17 
5 818.78 

5277.29 
4 757 a66 
4294.23 
3866.53 
3270.92 
2O51 -87 
2059.7b 
1653.56 
1.190 .bo 
1229.35 

1131.36 

1840.79 
lJ20 .39  
1 PO9 -21 
lQOl .97  

‘991 - 5 1  

iia7 5 .+9 

#39b.8i 
‘996.32 
397.06 

998.28 
395.43 
‘399.17 

1 llO2.74 
1 I10 3.  Ob 
11102 -77 

iOPl .13 
1I100.01 

998.79 
997.53 
‘Mb.25 
‘394. 91 
W3.73 
‘392 -51 
‘391.32 
~990.18 
989.08 
‘388.02 

‘187.00 
‘98b.03 
‘385.09 
1312 .92 
‘380.97 
’377.64 
‘37 4.91 
‘372.65 
‘lb5.47 
‘ ibl .71 

‘i59.W 

‘35 b b8 
’lSS.52 
‘350.24 

inoi.55 

inoz.oa 

ow. 6s 

l O Y / O r l / V -  TNERNAL VISCOSITY THEIHAL OIELECTRIC 

1 l D E S .  R i3TUIFT-HR-R LWFT-SEC SP FT/HR 
-0NOUCTIVITY D I F F U S I V I T I  CONSTANT 

I 1 0 5  

0.0 043 0 51 
0. 0045260 
0.0047883 
0.0050410 
0 .O053056 
0.0055 624 
0.0058k18 

0.0061457 
0.0 064663 
0. 0068040 
0.0071653 
0.0075504 
0.0079619 
0.0 084O 08 
0 .DO88888 
0.0093834 
0.0099176 

0 - 0  104856 
0 .Dl112 41 
0.0 117584 
0.0124244 
0.0131394 
0.0129500 
0 -0165636 
0.017682b 
0 .Ill80 616 
0 - 0  176773 

0 . O l ~ 8 0 0 6  
0.0156474 
0 -0 144910 
0.0133911 
0.0123811 
0 .OllC97Z 
0. U 1070 67 
0.0 IO 0 0 97 
0.00939b4 
o.oaa36+7 

o . o o r 5 ~ 3 6  

0 . 0 0 ~ 8 7 9 ~  

0.0064280 
0.0055376 

0.0 043711 
0.0039663 
O.OO3b355 
0.00335% 
0.0031255 
0.0029242 

0-0027b89 
0.0025947 
0.0024580 
0.0023357 
0. 0 022257 
0.0021260 
0.0029 353 
0-0019524 
0.00187b2 
0.0 018 0 60 

0.0017411 
0 ~ 0 0 1 6 8 0 7  
0.001b246 
0.0014998 
0.0 013932 
0.001220b 
0.0010 865 
0.0009792 
0.0 006564 
0.0004940 

0.0003961 
0.0 003306 
0.0002837 
0.0002485 
0.0001999 

0.05556 
0.05853 
0.06158 
P.06371 
0.06560 
0.06770 
0.06927 

0.07040 
0.07116 
0.07159 
0.07172 
0.0 7162 
0.07131 
0.07083 
0.06990 
0.06337 
0.06775 

0.01657 
0.06533 
0 . 0 6 4 0 3  
0.06268 
0.06131 
0.05783 
0.05487 
0.05218 
0.04981 
0.04786 

0.04638 
0- 04531 
0.04475 
0.04455 
0.04457 
U 04477 
0.04511 
0.045 0 1  
0.04562 
0.04781 

0.05008 
0 -055 93 
0.06399 
0.07102 
0.07694 
0.08176 
0.08555 
0.08849 
0.09074 
0.09249 

0.09388 
0.09503 
0.04607 
0.09704 
0.0960 1 
0.09901 
0.1000b 
0.10116 
0.10233 
0.10354 

0.10484 
0.10617 
0.1075b 
0 ~ 1 1 1 1 6  
0.11494 
0.122 82 
0.13079 
0.13881 
0.17930 
0.27727 

0.33495 
0.393 0 1  
0.45386 
0.52932 
0.84154 

1.985 
1.803 
1 .605  
1 .447  
1.317 
1.209 
1.118 

1.040 
0.972 
0.913 
0.860 
0.613 
0.770 
0 .731  
0.696 
0.662 
0.632 

0.603 
0.576 
0.550 
0.52b 
0.503 
0.652 
0 . 4 0 9  
0.374 
0.346 
0.327 

0.313 
0.303 
0.297 
0.293 
0.291 
0.291 
0.291 
0.292 
0.294 
0.299 

0.305 
0.326 
0.355 

0 ,396  
0.412 
0.42b 
0.438 
0.450 
0.461 

0.471 
0.481 
0.491 
0.500 
0.510 
0.519 
0.528 
0.537 
0.547 
0.55b 

0.515 
0.574 
O.Sb3 
0.605 
0.627 
0.671 
0.715 
0.758 
0.966 
1.161 

1.344 
1.519 
1 .685  
1.846 
2.156 

0.377 

0.00713 
0.00 722 
0.00724 
0.00717 
0.00710 
0.00707 
0.00699 

0.00688 
0.00675 
0.00660 
0.00624 
0.00627 
0.00610 
0 .00593  
0 .00573  
0 .00554  
0.0053b 

0.00518 
0.00500 
0.00484 
0.00470 
0.00456 
0 .00421  
0.00412 
O.JO411 
0.00 423 
0.00450 

0.00488 
0.00537 
0 - 00 5 92 
8.00652 
0.00716 
0.00780 
0.00846 
0 . 0 0 9 0 1  
0.90 967 
0.01112 

0.01264 
0.01560 
0.01954 
0.02334 
0.02709 
0.03083 
0.03461 
0.03814 
0.04234 
0.04631 

0.05037 
0 .05451  
0.05874 
0.01301 
0 .06746  
0.07194 
0.01152 
0.08119 
0.08595 
0.09080 

a.09574 
0.10 0 77 
0.1059a 
0.11913 
0.13298 
0.16247 
0.19441 
0 .22874  
0 .43463  
0.8b644 

l .ZIb50 
1.70410 
2.21301 
2.89795 
4.54054 

1.26762 
1.26566 
1.26292 1.260 07 

1 s  2 5711 
1.25403 
1.250 84 

1.26754 
1.24412 
1.2W58 
1.23691 
1.23312 
1.22918 
i . t P 5 i i  
1.22091 
1.21655 
i . 2 1 2 0 6  

1 .2074 i  .- 
I e 2 0 2  b l  
1 ,19766  
1.1925b 
1.18732 
1.17373 
1.15970 
1 .14579  
1.13261 
1.12072 

1.11030 
1.10136 
1.09374 
1.08722 
1.081 b l  
1.07675 
1.072 49 
1.06874 
1.06541 
1.05974 

1.0 55 0 8 
1.04806 
1.04258 

1.03489 
1.0 3207 
1.02970 
1.027b8 
1.02592 
1.02439 

1.02303 
1.02183 

i .n3832 

i . 020 71, 
1.01977 
1.01888 
1.91807 
1.01733 
1.016b5 
l.OfbO2 
1.0 1546 

1.01490 
1.01439 
1.01392 
1.11287 _._._. 
1.01197 
1.01050 
1.0093b 
1.00844 
1.0 OS66 
1.0 042b 

1.0 0342 
1.00285 
1.00245 
1.0 02 14 
1.00171 

PiunorL 
NUMBER 

1.9966 
1.8050 
1.6172 
1.4846 
1.3799 
1.2358 
1.2158 

1.1629 
I. 1227 
1.0921 
1.0197 
1.0537 
1.0426 
1.0352 
1.0370 
1.0401 
1 ~ 0 4 5 6  

1.0530 
1.0638 
1.0743 
1.0855 
1.0984 
I. 1299 
1.1443 
1.1441 
1.1262 
1.0919 

1.0501 
1 .0055  
0.9631 
0.9253 
0.8934 
0.8679 
0.8470 
0.8408 
0.8268 
0.7988 

0.7768 
0.7675 
0.7519 
0.7433 
0.7371 
0.7319 
0.7271 
0.7227 
0.7185 
0.7167 

0.7112 
0.7079 
0.7051 
0.7025 
0.7002 
0. b983 
0.69b5 
0.6950 
0. b937 
0.6925 

0.691b 
0. 6907 
0 .6900 
0.6884 
0. 6874 
0.6859 
0. (850 
0.6844 
0.6835 
0 . ~ 2  

0.5449 
0.5438 
0.5411 
0.5360 
0. 483b 

TYO-PN4SE BOUWOLR? 

IO9 



IHERHOOINAHXC PROPERTIES OF PPRAHYOROGEN 

1 0 0 0  P S I 4  ISOdAR 

I EHPERATURE 

OEG. R 

* 28.688 
30 
32 
34 
3 6  
38 
40  

42 
44 
46 
4 8  
50 
5 2  
54 
56  
5 8  
6 0  

62 
6 4  
bb 
1 8  
70 
75 
80 
85 
90 
9 s  

1 0 0  
1 0 5  
1 1 0  
1 1 5  
1 2 0  
125  
130 
135  
1 4 0  
150 

160  
I 80 
2 0 0  
220 
2 4 0  
210 
2 8 0  
3 0 0  
3 2 0  
3 4 0  

360 
380 
4 0 0  
4 2 0  
6 4 0  
460 
4 8 0  
500 
520 
540 

560 
580 
6 0 0  
650 
700 
8 0 0  
900 

1 0 0 0  
1500 
2000 

2500 
3 0 0 0  
3500 
4 0 0 0  
5000 

VOLUME I S O I H E R N  I 'rJCtlORE I N I E R N A l  
O E K I Y A I I V E  S E I I Y A T I b E  ENERSY 

CU F T I L b  C U  F T - P S I I I L E  ' S I A I K  E T U I L a  

0.19894 
0 . 2 0 0 0 8  
0.20192 
0.20380 
0.20596 
0.20817 
0.21051 

0.21299 
0.21563 
0.21844 
0.22144 
0.22463 
0.22804 
0.23160 
0.23559 
0.23977 
0.2442 6 

0.2490 8 
0.25428 
0.2591 8 
0.26592 
0.27243 
0.29105 
0.31336 
0 . 3  395 7 
0.369-2 
0 .4022  1 

0.43697 
0.47277 
0.50895 
0 -54507 
0.58091 
0.61636 
0.65136 
0.68587 
0 .71  990 
0.78659 

0.85162 
0.97330 
1.0 9666 
1.2168 0 
1 .33452 
1.45035 
1.56471 
1.67789 
1.79011 
1.90154 

2 + 0 1 2 3 4  
2 .12259  
2.23239 
2.34180 
2.45089 
2.55970 
2.66827 
2.77663 
2 . 8 0 4 8 0  
2.99282 

3.10069 
3.20844 
3.31608 
3 .5  847 8 
3 .85301 
4.38848 
4.92305 
5.45703 
8.12279 

10.78535 

I 3.4482 9 
16.11039 
18.7733 9 
21.44221 
2 6 . 8 8 0 4 3  

3685 -92 
3567.11 
3405.28 
3252.59 
3105.32 
2957.29 
2813.58 

2667.66 
2524.11 
2384.40 
2247.52 
2113.46 
19113.41 
1856.94 
1734.92 
1618.45 
1505.76 

1395.93 
1295.58 
1200.51 
1110.11 
1028.34  

852.44 
719.93 
630.07 
57b.b* 
550 -70 

546.49 
556.60 
576.45 
601.89 
630.93 
662.25 
695.  61 
729.71 
764.25 
833.67 

902.63 
1026.6* 
1159.62 
1288.80  
1414.51 
1537.27 
1657.59 
1775.  89 
1892.53 
2007.73 

2121.90 
2235.0 6 
2347.40 
2459.05 
2570.12 
2680.69 
2790.82 
2900.58 
3 0 1 0 . 0 1  
3119.16 

3228.06 
3336.11 
3445.21 
3715.69 
3985.35 
4522.92 
5050.93 
5593.92 
8261.92 

10925 e70 

13588.2k 
16250.  2 9  
18312 e l  3 
21573 - 8 5  
26897 -14 

70.796 
73.280 
79.381 
73.011 
78.374 
71.505 
76. 4?1 

75.301 
73.974 
72.484 
73.855 
63.0 97 

65.207 
b3.134 
60.916 
59. 657  

5,. 3 4 4  
53 .999  
51. 6 2 3  
43.250 
46.870 
41 -01?  
35.603 
30.743 
25.571 
1 3 . 1 0 6  

20 .268  
17.969 
15.107 
lC.596 
13.338 
12.287 
11.397 
1D.636 

9 .965  
8 . 8 6 8  

7.9Y9 
5 .789  
5.UbZ 
5.172 
C. 632 
c . 2 0 r  
3.850 
3 .553  
3 . 3 0 1  
3.084 

?. 8 9 5  
2 .729  
2 .581  
?.449 
2 .331  
2 . 2 2 3  
?. 1 2 6  
2 .037  
1 .955  
1.879 

1.010 
1 .745  
1 .685  
1 .552  
1 . 4 3 9  
1.256 
1 .115  
1 . 0 0 3  

Li.6571 
0 . 5 0 0 1  

0 . 4 3 0 0  
O.JJ33 
L.2857 
u.2500 
0 . 2 0 0 0  

6 7 . 2 0 ~  

-131.123 
-129.253 - 12b. 253 
-123.101 - 11 9.783 
-116.304 
-112 .669  

-100 .879  
- 1 0 4 . 9 3 2  
-100.829 

-96.571 
-92.155 
-07.582 
-82.853 - 77.969 
-72.328 
-67.734 

-62 .386  
-56.884 
-51.232 
-45.431 - 39.493 
-24.101 

-0.096 
a.236 

24.529 
40.433 

55.813 
70 .331  
84.127 

109.985 
122.290 
134.319 
146.162 
151.893 
181.257 

204.798 
252.904 
304.658 
359.266 
416.415 
475.377 
535.434 
595.807 
656.006 
715.640 

774.469 
332.3 67 
889.296 
945.218 

1 0 0 0 . 3 8 3  
1054.678 
11 08.263 
1161.223 
1213.646 
1265.604 

1 3 l 7 . 1 0 0  
1360.3*& 
1419.360 
1545.907 
1671 .  649 
1921.667 
2171.215 
2420.405 
3 675.  C49 
4969.162 

9r.  304 

6326.726 
7 755.273 
9257.987 

lJ841 .954  
14491.793 

E N T ~ A L P I  

a i u i L 6  

-9C.285 
-92.2 0 3 
-U8.869 
-85.348 
-81.645 
-77.757 
-73.689 

-69 ,439  
-65.003 
-60.380 
-55.567 
-50.560 
-45.356 
-39.951 
-34.345 
- 2 8 . 5 3 0  
-22.505 

-16.262 
-9 .799  
-3.110 

3 .810  
10 .955  
29.794 
49.330 
71 .115  
92.936 

1 1 4 . 9 1 2  

136 .727  
15 7.8 75  
178.370 
198 .236  
217 .555  
2Jb.423 
254.933 
27 3.166 
291.200 
326.913 

362.494 
433.134 
507.729 
58C.584 
663.531 
743 ,944  
825 .176  
906 .501  
907.k8b 

1067.754 

1147 .099  
1225 .413  
1302.673 
1378.917 
1452 .221  
1528.665 
1 60 2 .354  
1675 .379  
1747.833 
1819.792 

1891.264 
1962. 4 6 1  
2 0 3 3 . 4 0 8  
2 20  9.7 11 
zi8s;iII 
2734.295 
3 0 8 2 . 8 3 0  
3 4 3 0 . 8  99  
5179 .569  
6966.426 

8816.385 
10736.482 
12734.310 
14812.470 
19469.320 

ENTROPY 

BTUILB-R 

1.22551 
1.29447 
1.40204 
1.50875 
1.61456 
1.71966 
1.82398 

1.92765 
2 . 0 3 0 8 2  
2.13350 
2.23590 
2.33817 
2 . 4 4 0 2 2  
2.54220 
2.64414 
2.74617 
2.84830 

2.950 63 
3.05323 
3.15615 
3.25943 
3.36298 
3.62285 
3.88260 
4.11974 
4 . 3 0 9 1 7  
4.62682 

4. 85067 
5.05706 
5.24777 
5.42440 
5.58886 
5.74292 
5.08812 
6.02575 
6.15693 
6.40534 

6.63297 
7.04987 
7.44272 
7.8(1890 
8.15211 
8.47410 
0.77499 
9.05570 
9.31105 
9.56007 

9.78692 
9.99864 

10.196 8 8  
1 0 . 3 8 2 8 6  
10.55807 
10 ,72354  
10.88013 
11.02936 
11.17157 
11,36737 

11.43684 
11.561 62 
11.68194 
11.96446 
12.22470 
12.69128 
13.10149 
13-  468 0 0 
14.86524 
15.911 14 

16.73642 
17 .42712  
18.04503 
18.79260 
20.66276 

CY CP 

BTU I L 3  -(I 

1 . 1 9 6  
1.227 
1.260 
1.305 
1.330 
1.369 
1.397 

1.421 
1.444 
1.464 
1 . 4 8 1  
1.498 
1.512 
1.524 
1 . 5 3 4  
1.543 
1 .551  

1.558 
1.563 
1 .568  
1 .572  
1 .574  
1 .577  
1 .584  
1 .595  
1.609 
1.621 

1.634 
1 . 6 4 4  
1 . 6 5 9  
1.678 
1.702 
1 .731  
1 .765  
1.803 
1 .845  
1 .938  

2 . 0 4 0  
2.264 
2 .465  
2.647 
2.780 
2 . 8 8 2  
2 .933  
2.950 
2.960 
2 .913  

2 .876  
2 .835  
2.790 
2 .747  
2.700 
2 .673  
2 - 6 4 ?  
2.615 
2.593 
2.573 

2.557 
2 . 5 4 4  
2 .535  
2 .513  
2 .501  
2 .492  
2 .489  
2.491 
2.537 
2 .645  

2 .786  
2 .923  
3 .063  
3.255 
4.141 

1 .553  
1.619 
1.715 
1.807 
1 . 8 9 8  
1 . 9 8 8  
2 . 0 7 9  

2.171 
2.265 
2 .359  
2.455 
2 .553  
2 .652  
2 .753  
2 .855  
2.Y59 
3.065 

3.177 
3.288 
3 . 4 0 0  
3.517 
3.129 
3 .903  
4.145 
4.318 
4.394 
4 . 3 8 0  

4 .291  
4.165 
4 .033  
3 .915  
3.816 
3 .736  
3.672 
3 . 6 2 4  
3.595 
3.559 

3 .563  
3 .682  
3 .785  
3.099 
3.990 
4.046 
4 . 0 6 8  
4 . 0 6 2  
4 . 0 3 4  
3 . 9 9 2  

3 .942  
3.889 
3 .837  
3.788 
3 .743  
3.702 
3.667 
3 .636  
3.610 
3 .587  

3 .569  
3 .553  
3.540 
3.516 
3 . 5 0 1  
3 .487  
3 .482  
3.482 
31524 
3 .631  

3 .772  
3.909 
4ru51 
4 .250  
5.220 

VELOCITY 
Of SOUNO 

F T I S E C  

4703 
4669 
4620 
4568 
4516 
4461 
4405 

4345 
4283 
4220 
4154 
4085 
4015 
3942 
3868 
3791 
3713 

3632 
3553 
3473 
3392 
3314 
1126 
2954 
2.311 
2 7 0 1  
2625 

2579 
2556 
2548 
2551 
256t  
2573 
2589 
2607 
2625 
2663 

2703 
2781 
2872 
2965 
3062 
3162 
3264 
3366 
3468 
357a 

3671 
3770 
3 8 6 8  
3963 
4056 
414) 
4236 
4322 
4406 
4489 

4569 
4647 
4723 
4908 
5084 
5415 
5728 
6019 
7292 
8336 

9232 
10034  
10764 
11424 
12531 

TWO-PHASE EOUNDAWI 

I IO 



1 0 0 0  PSIA ISWAR 

TENPERATURE DENSITY 

DEG. R L a i c u  F T  

28,688 5.02664 
30 
3 2  
34 
36 
3 8  
40 

42 
44 
46 
48 
5 0  
5 2  
54 
56 
58 
60 

62 
64 
66 
68 
70 
75 
80 
d5 
90 
95 

103 
105 
119 
115 
I20 
1 2 5  
1 3 0  
135  
140 
150 

160 
1 8 0  
2 0 0  
2 2 0  
2 4 0  
2 6 0  
2 8 0  
300 
320 
340 

3 6 0  
380 
4 0 0  
420 
4 4 0  
460 
480 
5 0 0  
520 
540 

560 
580 
600 
650 
700 
8 0 0  
9 0 0  

1 0 0 0  
1 5 0 0  
2000 

25OJ 
3 0 0 0  
3500 
4 0 0 0  
5000 

4.99798 
4.95243 
4.90486 
4.85542 
4.80386 
4.75043 

4.69503 
b.63752 
4.5 7 784 
4.51595 
4.45176 
4.38521 
4.31621 
4.24475 
4.17069 
4.09406 

4.01474 
3.93272 
3 .047Y9 
3.76057 
3 - 67064 
3.43581 
3.19118 
2.94491 
2.70693 
2.48628 

2.28851 
2.11 521 
1.96484 
1.83463 
1.721b.3 
1.62242 
1.53526 
1.45801 
1.38908 
1.27131 

1.17424 
1.0274S 
0.91186 
0.82103 
0.74933 
0.68949 
0.6391(1 
0.59599 
0.55863 
0 .52589 

0.49694 
0.47112 
0.44795 
0.42702 
0.40801 
0.39067 
0.37477 
0.36015 
0.34664 
0.33413 

0.32251 
0.31 I68 
0.30156 
0.278% 
0.25954 
0.22787 
0.20313 
0.18325 
0.12311 
0.09271 

0.07436 
0.01207 
0.05327 
0. 04  664 
0.03720 

365.07 
362.05  
364.27 
364.80 
365.09 
364.44 
3 6 3 . 3 8  

361.16 
350.4s 
355.29 
351 -67 
347.65 
343.25 
33u.33  
333.13 
327.88 
322.16 

316rOb 
310.21 
304.29 
298.15 
292.27 
270.47 
267.47 
260.61 
258.09 
259.56 

264.81 
272.90 
283.60 
296.33 
310.77 
326.69 
344.03 
362 - 7 1  
382.50 
425.33 

472.10 
571.91 
682.70 
798.43 
912.46 

1020.32 
1119.47 
1209.70 
1291.63 
l l b 6  - 48 
1435 -76 
1500.73 
1563.24 
1624.00 
1683.96 
1744.83 
1801.24 
1865.15 
1926.82 
1989.15 

2052.82 
2117.06 
2102.13  
2347.58 
2516.29 
2860.93 
3208.73 
3559.76 
5373.32 
7354.29 

9521.91 
11829.59 
14282.79 
17106.96 
26119.06 

13.080 
11.927 
11. b45 
12.346 
12.060 
11.786 
13.522 

11.283 
11.047 
10.817 
10.591 
10.363 
13.136 
3.916 
9.691 
3 . 4 6 4  
3.239 

3.010 
3.784 
5.555 
9.332 
8.113 
7.573 
7.044 
6.543 
5.103 
5.732 

5.421 
5.167 
4.943 
4. 74G 
c.552 
4. 374 
4.206 
4.044 
3.889 
3. 6 0 0  

3.340 
2.919 
?.6U0 
2.377 
2.219 
2.115 
2.054 
2 . 0 2 1  
?.DIG 
2.013 

?.OZb 
2.045 
L.066 
?.C88 
2 . 1 0 9  
2.129 
2.147 
2.162 
2.175 
2.186 

2.195 
2.202 
1.207 
2.215 
1.217 
2.214 
2.205 
2.197 
2.136 
2. 0 4 0  

1.931 
1.837 
1 .751 
1. 647 
1.298 

111527.75 
1.828.35 
l I ,864 .40  
1‘5953 .47 
1 50 7 7.63 
1 #+20 6 .  43 
15365.74 

1 ,? 524 -75 
l l 7 0 5 . 6 4  
111915.40 
I J 149 ~ 6 7  

‘3408 e 6 1  
1697.66 
13 0 1  4 -96 
1364.30 
b750.07 
1,164.68 

‘5604.52 
‘5 0 95.16 
b619.56 
174. 6s 

3774.64 
2928.82 
2297.43 
1855.50 
1560.94 
1169.19 

1250.65 
1177.32 
1132.63 
I10 4 -25 
1086.10 
1074.44 
1067.94 
1063.92 
1161.60 
1059.85 

1059.90 
1054.80 
1057.41 
1059.17 
1059. 94 
1059.93 
1059.36 
1058.41 
1 0 5  7 -22  
1055.87 

1 0  54. 45 
1052.99 
1051.52 
lGS0.07 
1048.65 
1047.27 
1045.93 
1044.64 
1043.40 
1042.22 

1011.08 
1039.98 
1038.94 
1036 -52 
1934.35 
1030.61 
1027.60 
1025.09 
1017.13 
1012.96 

1010.41  
1008.68 
1007 939 
1006.14 
1000.62 

l O V / O r b / V  THERMAL VISCOSITY Tr(ERMAL DIELECTRIC 

I IOEG. R BTWFT-HR-R LBIFT-PEC SP FTIHR 
:ONDUCTIYITY O I F F U S I V I T I  CONSTANT 

0.0042529 
0 .0  0444 69 
3.0047070 
0.0049526 
0.0051980 
0 . 0 0 5 4 5 5 6  
0.0057214 

0.0 060122 
0.0063195 
0.0066405 
0 .do69811 
0.0073441 
0. U0772 72 
0 . 0  0 8 1  357 
0.0085690 
0 . 0 0 9 0 2 C 4  
0 - 0  095150 

0. U IO 0 5 34 
0.0105 981 . . ~ ~  .~ 
0.0 111 740 
0.0 117974 
0 . O m 1 7 1  
0.0140147 
0.5154970 
0.0165686 
0 - 0  170 237 
0.0168759 

0 - 0  162855 
0 .015ZbLb 
0 . 0  142213 
0 .O 132125 
0.0 122803 
0.0 l lZ3bO 
0.0106717 
0.0099918 
0.0093868 
0.0083672 

O.OO754b8 
0.0064J65 
0.0055440 

0.0 043723 
0.003965Y 

0.0033573 
0.0031228 
0 .OO29212 

0 .OO27*57 
0.0025915 
0.0 024547 
0.0023325 
0 .0022225 
0.0021229 
0.0020324 
0.00f9495 
0.0018735 
0.0018034 

0.0017385 
0.0016783 
0 .0016222 
0.0 014977 
0.0013913 
0 .0  012 190 
0 ~ 0 0 1 0 8 5 2  
0.0009783 
0.0006559 
0.0004937 

0.0003959 
0.0003305 
0 S O  002836 
0 .OOO2485 
0 .o 001999 

o .oo4aaz6 

0.0036340 

0.05617 
0.05878 
0.06187 
U.06405 
0.06597 
0 .06811 
0.06973 

0.07090 
0.971 70 
0.07216 
0.07233 
0.0 7227 
0.87200 
0.07156 
0.07067 
0.06968 
0.0 6860 

0.06747 
0.06627 
0.06502 
0.06373 
O.ObZ42 
0.05906 
0.05601 
0.05344 
0 .05110 
0.04914 

0.04760 
0.04647 
0.04584 
0.04596 
0.04551 
0.04565 
0.04594 
0.04577 
0.04634 
0.04825 

0.050 68 
0.05629 
0.06427 
0.07124 
0.07712 
0.08191 
3.08568 
0.08861 
0.09085 
0.09259 

0.09J98 
0.09513 
0.09617 
0.09714 
U.09811 
0.09912 
0 . 1 0 0 1 6  
0.10127 
0.10244 
0.10365 

0.10495 
0.10628 
0.10767 
0.11128 
0.11507 
0.12295 
0.13094 
0.13897 
0.17955 
0.27727 

0.33495 
0.39299 
0.45374 
0.52871 
0.83585 

x 10’ 

1.999 
1.837 
1.635 
1.472 
1.340 
1.229 
1.136 

1.057 
0.988 
0.928 
0.875 
0.827 
0.784 
0.744 
0.708 
0.675 
0.644 

0,615 
0.588 
0.563 
0.539 
0.516 
0.465 
0.422 
0 . 3 8 6  
0.358 
0.337 

0.322 
0.311 
0.305 
0.300 
0.298 
0.296 
0 -296 
0.297 
0.298 
0 . 3 0 3  

0 .408  
0.327 
0.356 
0.379 
0.397 
0.413 
0.+26 
0.439 
0.450 
O.Cbl 

0.472 
0.682 
0.491 
0.501 
0.510 
0.520 
0 .529 
0.538 
0.547 
9.556 

0.565 
0.574 
0.583 
0.605 
0.628 
0.672 
0.716 
0.759 
0.167 
1.162 

1.346 
1.521 
1.688 
1.849 
2.160 

0.00720 
0.50726 
0.00729 
0.00723 
0.00716 
0.00713 
0 . 0 0 7 0 6  

0.00682 0.00 695 

0.00 668 
0.00152 0 .00656 

0.00 619 
0 .00602 
0.00583 
0. 00  565 
0.00547 

0.00529 
0.00513 
0.00497 
0 .00482 
0.00469 
0.00445 
0.0042~ 
0.00420 
0 . 0 0 6 3 0  
0.00451 

0.00485 
0.00527 
0.00578 
0.00634 
0.00693 
0.00753 
0.00815 
0.00866 
0. 0 0  929 
0.01 0 67 

0 .01211 
0.01488 
0.01862 
0 .02224 
0.02580 
0.02936 
0.03296 
0.53661 
0.01032 
0.P41.11 

0.04797 
0.05192 
0.05 595 
0.06006 
0.06425 
0.01852 
0.07288 
0.07733 
0 . 0 8 1 ~ 6  
0.08148 

0.09118 
0.09590 
0.10086 
0.11346 
0.15472 0.12164 

0.18512 
0.21781 
0.41380 
0.82363 

1.19420 
2.10291 1 - 61957 

2.66720 
4.30401 

1.26820 
1.26650 
I. 26380 _ ~ _ . ~ . ~  
I a26099 
1.25807 
1.25504 
1.25190 

1.24865 
1.24529 
1.24182 
1.23822 
1.23451 
1.23066 
1.22669 ~ ~~~. 
1.22259 
1.21836 
1.21399 

1.2 0944 
1.2 0485 
1.20007 
1.19516 
1.190 13 
1.177 0 9  
1.16365 
1.150 26 
1 13746 
1.12570 

1.11525 
1.10616 
1.09632 
1.09158 
1.08574 
1.08066 
1.07620 
1.07226 
1.0 68 75 
1.06278 

1.05789 
1.05051 
1.04473 
1 .040 25 
1.03665 
1.03369 
1.03120 
1.02907 
1.02723 
1.02562 

1 .02420 
1.02295 
1.02179 
i .02076 
1.0 1903 
1.01898 
1.0182i 
1.01749 
1.01683 
1.01622 

1.015 65 

1.01104 
1.00904 
1.00887 
1.00595 
1.00448 

l.OOS59 
1.00300 
1.0 02 57 
1.00225 
1.00180 

PRANOTL 
NUlEER 

1.9894 
1.8218 
1.6308 
1.4952 
1.3872 
1.2919 
1.2199 

1.1655 
1 - 1 2 4 1  
1.0924 
1.0687 
1.0516 
1.0392 
1.0397 
1 .0301 
1.0318 
1.0360 

1.0429 
1.0502 
1.0591 
1.0699 
1.0798 
1.1058 
1.1220 
1.1228 
1.1082 
1.0815 

1.0448 
1.0051 
0.9646 
0.9285 
0.8982 
0.0731 
0.8525 
0.8462 
0.8322 
0.8036 

0.7808 
0.7710 
0.7549 
0.7459 
0.7394 
0.7339 
0.7288 
0.7242 
0.7198 
0.7158 

0.7121 
0.7088 
0.7058 
0.7031 
0.7008 
0.6907 
0. 6969 
0.6954 
0.6940 
0.6928 

0.6918 
0. 6909 
0.6901 
0. 6806 
0.6875 
0.6860 

0.6844 
0.6835 
0.5480 

0 5458 
0.5447 
0.5426 
0.5352 
0.4856 

0.6850 

TUO-PHASE BOUNDARY 
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TEMPERATURE 

DEb. R 

29.393 
3 0  
32 
34 
36 
3b 
CG 

42 
44 
46 
46 
50 
52 
54 
56 
50  
60 

62 
64 
66 
6 8  
70 
75 
8 0  
b5 
90 
95 

1 0 0  
105 
1 1 0  
115 
1 2 0  
125 
1 3 0  
135 
1 4 0  
150 

160 
1 b0 
200 
220 
240 
2 60 
2 80 
3 0 0  
3 2 0  
340 

360 
3bO 
coo 
4 2 0  
4 4 0  
460 
400 
500 
520 
540 

5 LO 
5 80 
6 0 0  
650 
7 OD 
8 0 0  
900 

1 0 0 0  
1 5 0 0  
2 0 0 0  

2500 
30 00 
3500 
4 0 0 0  
5 0 0 0  

YOLUly ISOTMERN ISOCRORE INTERNAL 
OE41YATIYE O E I I Y A T I Y E  ENERGV 

CU C T / L E  CU F T - P S l I / L E  'S lA /R  BTU/LI) 

0.1973b 
0.19789 
0.19963 
0.20144 
O.PO336 
0.2053 3 
0.20153 

0.20979 
0.2121 b 
0.21471 
0.2173Y 
0.22022 
G.22323 
0.22&1 
0.2297 9 
0.23330 
0.2311 8 

0.24124 
0.24554 
0.25012 
0.25500 
0.26019 
0.27467 
0.29149 
0.31079 
0.33254 
0.35654 

0.38231 
0.4095 7 
0.43703 
0.46617 
0.49410 
0.52364 
0.55227 
0.50073 
O.bOb9b 
0.66462 

0.71917 
0.82002 
0.9247 6 
1.02607 
1.1252 6 
1.2227b 
1.31b92 
I. c140 1 
1.50820 
1.60165 

1.69449 
1.7bb8P 
1.87b73 
1.97027 
2.06150 
2.15249 
2.2432 0 
2.33373 
2.42409 
2.51b30 

2.60437 
2.69432 
2.7 0417 
3.00151 
3.23220 
3.67b82 
b.12458 
4.56977 
6.79175 
9.01123 

11.22993 
13.4483 9 
15.66749 
17.09102 
22.41273 

3827.51 
3703.60 
3641.19 
3409.S5 
3347.54 
320 1.75 
30511.39 

2919 -45 
2778.00 
2644 a 35 
2510 -69 
2379.u7 
2251 -56  
2127.46 
2007.04 
1091.15 
1779.69 

1670 -40 
1569.21 
1473 -53 
13b3.15 
1297.81 
1109.00 
961.52 
bCb.54 
767.11 
716.76 

606.20 
677.49 
680.97 
693.32 
711 ~ 9 9  
735.09 
761.12 
790.06 
020 e 5 1  
003.54 

949.66 
1071.37 
1202.05 
1330. b9 
1457 a 1 3  
1580.76 
1782.05 
1b21.32 

2054 -97 

2169.b4 
22b3.bb 
23 96. 64 
2508- 84 
2620.41 
2131.41 
2041 -94 
2952. Ob 
3061.b1 
3171.24 

3260.40 
33b9.31 
3490.00 
3168.93 
4038.95 
45 77.03 
5113.37 
5628.59 
6316.99 

10Y00 -79 

13663 -27  
16305.26 
1b967.03 
21628 - 7 0  
26951.90 

i 9 n . a r  

8L.14U 
01.9b9 
00.332 

73.734 
79.028 
7b. 133 

77.062 
75.91G 
7&.594 

00.214 

.. ~ 

73.124 
71.53G 
63.827 
63. 0 1 0  
6%. 199 
64.117 
62.011 

53.960 
57.820 
55. 655 
53.480 
51-299 
45.936 
40. 811 
36. 085 
31.065 
28. i d 9  

25.046 
22.386 
20.156 
1 5 . 2 8 b  
35.718 
15.393 
14.260 
13.203 
12.C32 
11.026 

3.912 
b.315 
7.20b 
5.331 
5.656 
5.116 
C. 676  
4. 30 P 
3.997 
3.730 

3.49b 
3.294 
5.114 
2.953 
2.bOb 
2.670 
2.559 
2.651 
2.352 
2.261 

2.177 
2.099 
2 .026 
1. b66 
1.129 
I. 5 0 9  
1.339 
1 . 2 0 4  

O.bOO6 
0 . 6 0 0 1  

0 . 4 8 0 0  
0.4000 
0 . 3 4 2 d  
0 . 3 0 0 0  
0.2400 

-130.639 
-129.78C 
-126.877 
-123.026 
-120. 623 
-117.269 
-113.769 

-110.124 
-106.33b 
-102.409 

-Yb.339 
-94.128 
-89.779 
-85.292 
-00.675 
-75.921 
-71.940 

-66.029 
-60. b% 
-55.612 
-50.272 
-44.791 
-30.65b 
-16.018 

-1.022 
14.119 
29.191 

44.113 
58.511 
72.42b 
85.074 
91.905 

111.596 
124.02b 
136.274 
148.400 
172.515 

196.723 
245.501 
29b.165 
353.507 
411.264 
470.739 
531.235 
591.986 
652.516 
712.439 

771.525 
829. 649 
006.779 
942.942 
998.209 

1 0 52.651 
1106.370 
1159. 450 
1211.903 
1 2  64.041 

1315.629 
1366.957 
141b.U51 
1544.767 
1610.649 
1920.8b4 
2170.5b9 
2419.891 
3 675.246 
4969.019 

6326.702 

ENTRALPI  

dIU/LO 

-bbs7bO 
-05.b12 
-b2.517 
-79.564 
-75.4Jb 
-71.630 
-67.655 

-63.5 5 7 
-59.190 
-54.698 
-50.033 
-45.193 
-40.176 
-3C.Jbl 
-29.613 
-2*.Jb3 
-18.336 

-12.424 
-6.335 
-0.063 

6.391 
13.02S 
30.376 
48.751 
bn.037 . . . ~~ .  
Ub.012 

lOb.417 

129.010 
149.52 0 
169.672 
189.560 
201.675 
227.952 
246.748 
265.316 
283.7 1 5  
520.199 

356.540 
42 7- b94 
503.655 
5b1.507 
661.3 Ob 
742.450 
b24.313 
956.191 
987.b48 

lObb.33b 

1148.051 
1226.6 94 
1304.246 
13b0.750 
1 456. 290 
1530.945 
l b U b b 2 5  
1678.022 
1750.634 
lb22 .736  

1 b94.339 
1965.656 
2036.715 
2213.250 
236b.bb7 
2710.345 
3Ob7. 1 G O  
3435.334 
5164.423 
6971.441 

bL)ZZ.O?b . -~ .. ..__ . . 
7755.233 10743.566 
9257.479 12730.915 

1Ob3b. bb4 14814.304 
14454.751 19435.C71 

ENTROPV 

I ITUILB-R 

1.22920 
1.26188 
1.36020 
1-47.? 04 
1.51652 
1.67938 
1.70135 

1.86251 
1.98992 
2.06274 
2. lb2Gl 
2.2 00 80 
2.37910 
2-4772G 
2.57482 
2.67218 
2.76927 

2. 8661 b 
2.96285 
3.05935 
3.155Cb 
3.251b3 
3.4911b 
3.72132 
3.96234 
4.1'4067 
4.41139 

4.62331 
4.b2277 
5.01029 
5.18622 
5.35149 
5.50725 
5.65469 
5.19486 
5.92669 
6.1b042 

6.41501 
6. 037 19 
1.23618 
7.60713 
7.95405 
0- 27b 97 
U.58220 
8.Ub479 
9.12766 
9.37190 

9.59989 
Yab1250 

10.01149 
10.198lU 
10.373bb 
10.53980 
10.69680 
10.0463b 
10.9bd 90 
11.12496 

11.2546b 
11.37967 
11.5OGlb 
11.70301 
12.04362 
12.51010 
12.92107 
13.28776 
14.70535 
15.73135 

16.55665 
17.24736 
17. b6512 
18.611Yb 
20. 47444 

CY CP 

BTU I L3 -R 

1.210 
1.222 
1.263 
1,301 
1.335 
1.361 
1.394 

1.419 
1.442 
1.413 
1.481 
1.498 
1.513 
1.521 
1.537 
1.547 
1.556 

1.563 
1.569 
1.575 
1.579 

1.584 
1.58'4 
1.600 
1.612 
1.626 

1.610 
1. 652 
1.bb7 
1.6b7 
I. 711 
1.7CO 
1.774 
1.813 
1.b55 
1.949 

2.052 
2.271 
2.471 
2.653 
2.794 
2.868 
2.939 
2.955 
2.945 
2.910 

2.8bO 
2.b37 
2.793 
2.751 
2.712 
2.676 
2 .  645 
2.610 
2.595 
2.575 

2.559 
2.546 
2.534 
2.514 
2.502 
2.493 
2.490 
2.491 
2.537 
2.645 

2.106 
2.923 
3.061 
3.246 
4.071 

1.m 

1.584 
1.609 
1.6b1 
1.712 
1.b58 
1.945 
2.031 

2.116 
2.203 
2.289 
2.376 
2.164 
2.552 
2. 64G 
2.730 
2.819 
2.909 

3.001 
3.091 
3.1b2 
3.272 
3.360 
3.576 
3.770 
3.933 
4.050 
4.105 

4.108 
4.015 
3.995 
3.919 
3.847 
3.7b6 
3.736 
3.695 
3.666 
J. 637 

3.637 
3.744 
3.839 
3.945 
4.029 
4. 080 
4.097 
4.5b7 
4.056 
4.011 

3.960 
3.905 
3.851 
3 . 8 0 0  
3.754 
3.713 
3.676 
3.644 
3.617 
3.594 

3.575 
3.559 
3.545 
3.520 
3.505 
3.490 
3.484 
3.411 
3.525 
3.631 

3.772 
3.90 9 
4;049 
4.240 
5.142 

VELOC I rv 
OF S O U M  

F T l S E C  

4b lb  
4b03 
4739 
4693 
4641 
4596 
4543 

4490 
4434 
4379 
4319 
4258 
4194 
4136 
4063 
399s 
3926 

3855 
3785 
3714 
3644 
3575 
3407 
3250 
3109 
29b9 
2895 

2826 
2779 
2149 
2732 
2123 
2722 
2725 
2732 
2741 
2164 

2793 
2061 
2941  
3028 
3120 
3217 
3316 
3416 
3517 
361b 

371  7 
3816 
3912 
4007 
4099 
4190 
4278 
1363 
4447 
4521  

460 b 
46b5 
4761  
4944 
5119 
544b 
5757 
6049  
7316 
0357 

9251 
10051  
10780 
1 1 4 4 1  
12556 

T Y O - W I S E  EOUNUPRT 
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1200 P S I 4  ISOBAR 

lHERI(O0YNlHIC PROPERTIES OF PARAHYOROGEN 

TEMPERATURE DENSITY 

DEG. R LB/CU FT 

29.393 5.06642 
30 5.05334 
32 5.0 0918 
34 
36 
38 
40 

42 
44 
46 
48 
50 
52 
54 
5 6  
5 8  
60 

62 
64 
66 
b8 
70 
75 
80 
85 
90 
95 

100 
105  
1 1 0  
115 
120 
125 
130 
135 
140 
150 

1 60 
180 
200 
220 
240 
2 60 
2 80 
1 0 0  
3 20 
340 

360 
3 80 
400 
420 
440 
C60 
480 
500 
520 
540 

5 b0 
580 
600 
b50 
700 
800  
9 0 0  

1 0 0 0  
1500 
2000 

2500 
3 0 0 0  
3500 
COO0 
5000 

4.96417 
4.91747 
4.86887 
4.81862 

4.76664 
4.71296 
4.65743 
4.60007 
4.54084 
4.41975 
4.41669 
4.35181 
4.28493 
4.21614 

4.14531 
4.07263 
3.99802 
3.92156 
3.84332 
3.64068 
3.43069 
3.21 765 
3.00713 
2.80474 

2.61522 
2.441M 
2.28504 
2.14516 
2.020b3 
1.90972 
1.8 1069 
1.72197 
1.64215 
1.50461 

1.39049 
1.21829 
1.08136 
0.97459 
0.88868 
0,81781 
0.75818 
0.70721 
0.b63OI 
O . b Z C 3 6  

0.59015 
0.55965 
0.53228 
0.501% 
0.48508 
0. 66458 
0.44579 
0,42850 
0.41253 
0.39773 

0.38397 
0.37115 
0.35917 
0.33240 
0.30 939 
0.27183 
0.24245 
0.21883 
0.14724 
0.11097 

0.08905 
0.07436 
0.06383 
0.05 589 
0.01461 

3 7 3 4 7  
375.12 
381.70 
382.63 
383.70 
383.64 
383.07 

381.97 
379.97 
377.91 
375.21 
372.18 
368 -69 
364.76 
360.63 
356.27 
351.62 

346.58 
341 -69  
33b.81 
331.84 
326.73 
314.57 
304.69 
297.56 
293.41 
292.7b 

295.22 
300.34 
308.38 
310.70 
331.08 
345.27 
361.05 
378.47 
397.18 
438.51 

284.58 
582.85 
692.44 
808.14 
922 -49  

1030.98 
1130 -85 
1221.87 
2304.37 
1379.79 

1449.53 
1514.93 
1577.77 
1638.82 
1699.05 
1759.30 
1819.68 
1880.75 
1942.57 
2005.03 

2068.82 
2133.17 
2198.35 
2364.03 
2532.94 
2877.91 
3225.97 
3577.20 
5391.44 
7373 .ll 

9546.48 
11849.06 
14296.02 
17088.99 
25766.64 

13.400 
13.277 
12.701 
12.423 
12.116 
11.884 
11.630 

11.395 
11.168 
10.950 
13.7JJ 
30.514 
10.30U 
10.092 

3 . ~ 2  
9.670 
3.464 

9.254 
9.048 
3.841 
6.638 
8 .  443 
7.964 
7.485 
7.010 
6.572 
6.181 

5.839 
5.550 
5.291 
5.054 
4.836 
4.632 
c.439 
4.256 
4. 0 8 2  
3.760 

3.474 
3.031 
2.697 
2.449 
2.278 
2.166 
2.098 
2.062 
2.047 
2.0C8 

2.058 
2.075 
2.094 
2.115 
2.135 
2.154 
2.170 
2.185 
2.197 
2.207 

2.215 
2.221 
2.226 
2.232 
2.233 
2.227 
2.218 
2.208 
2.143 
2.045 

1.935 
1.840 
1.755 
1.653 
1.321 

19391  -77 
1 '9 12 0.12 
l l239.40 
17322.73 
116 461.41 
1'5588.91 
14737.21 

1 3 9 1  5.95 
13092.61 
12315 -85 
11569 -37 
I O  305.70 
10086.44 

9396.41 
8734.28 

7503.41 

6924.66 
6391.10 
5891.19 
5424.13 
4987.89 
4040.43 
3298.69 
2 730 -32 
2308.72 
2010.34 

180 0 .Ol 
1654.17 
1556.05 
1487.28 
1438.67 
1403.81 
1378.15 
1360.46 
1347.40 
1329.39 

1320 -50 
1305.24 
1299.84 

a i o 3 . 4 1  

1297.08 
1294.92 
1292.76 
1290.46 
1248.05 

1283.03 

1289.53 
1278.07 
1275.67 
1273.35 

i tas .55  

127 1 a 1 2  
1268.97 
1266.92 
12bC.95 
12b3.08 
1261.28 

1259.57 
1257.94 
1256.39 
1252.80 
124 9-68 .~ .. 
1244.16 
1239.73 
123 6.08 
122C.57 
1218.57 

1214.90 
1212.43 
1210.60 
1208.91 
1202.42 

(OV/DT)/V THERMAL VISCOSITY THERMAL UIELECTRIC 

l/OEG. R dlU/FT-HR-R LBIFT-SEC SP FTlHR 
p conoucrxvxry O I F F U S I V I T I  COIbSrANr 

0.0042358 
U .DO42881 

0 - 0  046306 

0.0 050 695 
0.0053017 

0.0055391 
0.0057979 

0. o o w 0  23 

o .00*a437 

0.0060568 
0.0063315 
0.0066196 
0.0069229 
0. PO72379 

0 .JV79123 
0 .0082719 

0.UOdb590 
0.0090470 
0.0094272 

0.0 102847 
0 - 0  113686 
0 e 0  123719 
0 -0  1321b4 
0.01380 19 
0.0140221 

0.0 139141 
0.013533.l 
0 .Dl29534 
0.0122952 
0.0116205 
0.0109649 
0.0103469 
0.0 097639 
0 - 0  0 9 2 2 6 ~  

0.00756a9 

o .009a597 

O . O O U ~ ~ * O  

0.0075061 
0.0 0642 41 
0.0 055 435 
0.0048813 
0.0043675 
0.0039578 
0.00d6234 
0.0033450 
0.5031 094 
0.0 0290 72 

0.0027316 
0.0025774 
O.OOZC408 
0.0023189 
0.0022093 
0.0021102 
O.OO20201 
0.0019377 
0.0018621 
0.0 OiT925 

0.0017281 
0.0016683 
0.0016127 
0.0014891 
0.0013836 
0.0012127 
0.00108u0 
0.0009737 
0.0006538 
0 .OOOb925 

0 a0003951 
0.3  0 0 3  2 99 
0.0 OJ2 8 32 
0.3UOL*81 
o .un0iy96 

0.05854 
0.05973 
0.06299 
0.06533 
0.06741 
0.06971 
0.07148 

0.07280 
0.07374 
0.07434 
0.07465 
0.07472 
0.07460 
0.07430 
0.07355 
8.07269 
0.0 71 76 

0.07077 
0.06973 
0.06863 
0.06751 
0.06635 
0.06339 
0.06046 
0.05789 
0.05570 
0.05375 

0.05213 
0.J5081 
0.04997 
0.04946 
0.04918 
0 - 049 1 0  
0.04919 
0.04882 
0.04921 
0.05085 

0.05307 
0.05784 
0 -06551  
0.07224 
0.07794 
0. OUZbO 
0.08620 

0.09134 
0.0 9306 

0.09442 
0.09156 
0.09659 
0.09756 
0.0 9853 
0.09953 
0.10058 
0.10169 
0.10286 
P.10408 

0.10538 
0.10673 
0.10812 
0.11175 
0.11556 
0.12349 
0.13154 
0.13964 
0.18054 
0.27727 

0.33495 
0.39295 
0. 45334 
0 .  52667 
0.81676 

o. o a915 

X 105 

2 a U61 
1.981 
1.755 
1.577 
1.432 
1.312 
1.212 

1.126 
1.052 
0.988 
0.932 
0 . U 8 1  

0.795 
0.758 
0.723 
0.692 

0.662 
0.635 
0.610 
0.586 
0.563 
0.512 
0.469 
0.432 
0.402 
0.377 

0.359 
0.344 
0.334 
0.327 
0.322 
0.319 
0.317 
0.316 
0.316 

o . a36 

0 . 3 1 ~  

0.322 
0 . 3 3 6  
0.363 
0.384 
0.402 
0.417 
0.430 
0.442 
0.453 
0.464 

0.474 
0.484 
0 -494  
0.503 
8.513 
0.522 
0.531 
0.540 
0.549 
0.558 

0.567 
0.576 
0.585 
0.608 
0.630 
0.675 
0.719 
0.762 
0.972 
1.169 

1.355 
i .531 
1.700 

2.175 
t . a a  

0.00730 
0.00735 
0 .  oo?*a 
0.00743 
0.00 731 

0. o o  730 
0.00736 

0.00722 
0.00710 
0.00697 

0.00668 
0.00637 0.06652 

0.00619 0.U0602 

0.00585 

0.U0569 
0.00554 
0.00540 
0.00526 
0.00514 
0.00487 
0.00468 
0 .00458 
0.00457 
0.00467 

0.00485 
G.00512 
0.00547 

010063d 
0.00 679 
0.00727 
0.00767 
0.00817 
0.00929 

0.01049 
0.01268 
0.01578 

0.006a3 

o.00500 

0.01879 
0.02177 
0.02475 
0.02777 
0.530 84 
0.03397 
0 .037 is  

0.04041 
0.04373 
0.01712 
0.05058 
0.05411 
0.05771 
0.06138 0.06512 

0.06893 
0.07281 

0.07677 
0.08080 
0.08491 
0.09550 
I I . ~ D ~  . -. ~ 

0.13018 
0.15572 
0.18319 
0.14786 
0.68807 

0.99724 
1.35187 
I .75439  
2.22212 
3.56006 

1.27057 
1.26979 
1.26717 
1.26450 
i .26173  
1.25886 
1.25590 

1.25205 
1.2C970 
1.24646 
1.24311 
1.23967 
1.23613 
1.232 CU 
1.22874 
1.2249U 
1.22095 

1.21691 
1.21277 
1.20854 
1.20422 
1.19981 

1.17681 
1.16510 
1.15361 
1 + L U 7 1  

1.132 56 
1.12333 
1.115 0 6  
1.10772 
1.10122 
1.09546 
1.090 34 
1.08577 
1.08167 
1.07463 

1.06082 
1 .06011 
1.05321 
1.04787 
1.0435I) 
1.040 05 
1.0 37 09 
1.03456 

1.03947 

1.0 28 78  
1.02728 
1.02593 
1.02472 
1.02361 
1-02261 
1.02169 
1.02084 
1.02005 
1.01933 

1.01866 

1.01744 
1.01614 
1.01501 

i . i a a 6 6  

t.0323a 

i . o i 8 0 3  

i . 01318  
1.01175 
1 . 0 1 0 1 0  
1.00712 
1.00537 

1.00430 
1.50359 
1.09308 
1.002 70 
1.00215 

PRANOTL 
NUHBER 

2.0070 
1.9203 
1.6860 
1.5392 
1.4212 
1.3177 
1.239.J 

1.1782 
1.1313 
1.0953 
1.0672 
1.0459 
1.0297 
L 0170 
1.0124 
1.0100 
1.0096 

1.0113 
1.9137 
1.0173 
1.0217 
l.OZb4 
1.0400 
1.0515 
1.0559 
1 .0510 
1.0374 

1.0171 
0.9917 
0.9613 
0.9319 
0.9061 

0.8661 
0.8611 

0.8194 

0.7950 
0.7832 
0.7660 
0.7558 
0.7481 
0.7415 
0,7355 
0.7390 
0.7249 
0.7202 

0.7159 
0.7121 
0.7087 
0.7056 
0.7030 
0.7006 
0.6986 
0.6968 
0.6953 
0.6939 

0.6920 
0.6918 
0.6909 
0.6492 
0.6879 
0.6862 
0.6452 
0.6845 
0.6835 
0.5513 

0.5493 

0.8a43 

o . a m  

O . S Z J J ~  
0.5685 
0.5397 
0.4929 

' TYO-PHASE BOUWARY 
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TUERMOOYNAMIC PROPtRTIES OF PARAHYOROGEN 

14UO P S I A  ISOJAR 

TEHPLRPIUUE YOLUWE 

OEG. R CU FT/L t )  

+ 30.583 0.19596 
32 
34 
36 
38 
4 0  

42 
44 
46 
48 
5 0  
52 
54 
56 
58 
6 0  

62 
64 
66 
6 8  
70 
75 
80 
8 5  
93 
9 5  

1 00 
1 0 5  
1 1 0  
1 1 5  
120 
1 2 5  
130 
1 3 5  
1 LO 
150 

160  
I80 
2 0 0  
2 2 0  
2 4 0  
260 
2 8 0  
3 0 0  
320 
3 4 0  

360 
3 8 0  
200 
420 
440 
4 6 0  
480  
5 0 s  
520 
540 

5 6 0  
580 
600 
650 
700 
8 0 0  
9 0 0  

10 0 0  
1500 
2 0 0 0  

2500 
30011 
3 5 0 0  
4 0 0 0  
5000 

0.19753 
0.19922 
0.2010 G 
0 . 2 0 Z 8 8  
0.2048 5 

0.20693 
0.20912 
0.21143 
0.21385 
0.21641 
0,21911 
0.221Y5 
0.22494 
0.2281 0 
0.231*3 

0.23494 
0.23866 
0 . 2 4 2 5 4  
0.2466b 
0.2510 1 
0.21293 
0.27 65 0 
0.29178 

0.32749 

0 s 34766 
0.369116 
0.391*2 
0.41444 
0.43789 
0.46159 
0.48540 
0.5 0 92 3 
0.53303 
0.580LU 

o .so nay 

XSOlHEttM ISJCHDRE INTERNbL 
DERIVATIVE DEPIVATIWE ENERGY 

CU FT-PSIA /LB ' S I A I R  0 l U l L d  

4000.31 
3864.48 
3720 - 3 3  
3580.67 
3438.97 
$296. U3 

3157.3* 
3022.13 
2890.97 
2758.30 
2129.15 
250b.19 
2 3 8 0 . 8 1  
2262.95 
2147.15 
2037.7b 

1930.10 
1830.2d 
1733.37 
1 6 4 1 . 4 3  

1357.70 
1198.56 
1069.86 

970.93 

1554.30 

8 9 9 . ~ 8  

851 - 8 1  
823.21 
809.08  
807.72 
814.88 
828.41 
846.45 
8 6 8 . 8 3  
892.93  
948.4J 

0.62633 1008.37 
0.71409 1127.68 
0.80360 1253.03 

1379.58 0.89lJ 7 
0.976711 
1.061112 
1 . 1 4 4 5 6  . . .~ 
1 e2261 0 
1.30731 
1.38785 

1.467c)Z 
1.54731 
1.62640 
1.7051 4 
1.78358 
1.86178 
1.93975 
2.Jl754 
2.09515 
2.17263 

2.24937 
2.32 72 0 
2 . 4 0  43 J 
2.3967 8 
2.78880 
3.17133 
3.55423 
3.93539 
5.84015 
7.74348 

9.64528 
11.54664 
13.44 d8 9 
15.35445 
19.2264 9 

1504.95 
1 6 2 8 . 4 5  
1750.04 
1869.7, 
1387.81 
2104.43 

2219.82 
2334.15 
2447.52 
2S60.13 
2672.05 
2713.33 
ZU94.22 
3SJ4.69 
3114.59 
3224.21, 

3333.53 
3442. 68 
3551.53 
3822.73 
4093.06 
4631.51 
5168.07 
5113.42  
8371 -94 

11535.61 

13637.96 
Ib359.8J 
1 9 0 2 1  -50 
21683.09 
Z70ilb.la 

83. 0 1 1  

81.318 
81.008 
8J.421 
73. 65b 

7S.716 
77.636 
75. 453 
75.137 
73.688 
72- 127  
70.469 
63,721 
66.895 
65.00L 

63.058 
b l .  076 
53.071 
57.049 
55. 0 2 3  
43.998 
45.143 
40.58C 
38.408 
32.662 

23.366 
25.493 
2c.014 
21.882 
20.055 
18.48b 
17.133 
15.960 
14.934 
13.231 

11.874 
1 0 . 0 1 ( 1  

8 . 5 8 2  
7.518 
6.698 
5.040 
5.516 
5. G75 
C. 702 
4. 383 

lr.107 
3.864 
3.650 
3.460 
1.289 
3.135 
2.995 
?.(IbO 
?. 1 5 1  
2.644 

?. 545 
z.453 
2.368 
?. 1 7 9  
2.019 
1.761 
1.563 
1 . 4 0 5  

0.3341 
C.7G01 

0.560C 
0.4666 
(1.3999 
0 .3500  
0 .2800 

nt .  541  
-130.103 
-127.387 
-124.423 
-121.320 
-118.074 
-114.689 

-1 11.168 
-107.516 - 103.731 

-99.817 
-95.773 
-91.603 
-87.310 
-82.897 
-78.365 
-73.719 

-68.963 
-61.100 
-59.134 
-54.069 
-48.912 
-35.655 
-21.954 

-7.912 
6.337 

20.654 

35.009 
49.051 
62.812 
76.257 
89.398 

102.269 
114.923 
127.418 
139.809 
162.472 

189.243 
238.519 
291.966 
347.972 
406. 295 
466.254 
521.167 
588.282 
649.123 
709.331 

768.683 
827.008 
884.334 
940.673 
996.099 

10 50 - 8 8 3  
11 04.531 
1157.723 
1210.369 
1212.524 

1314.202 
1365.613 
1416.782 
1543.  bb4 
1669.  683 
1920.130 
2169.989 
2419.414 
3 675.065 
4969. 018 

6321.699 
7755.226 
9257.113 

10836.495 
14425.994 

EN1 WALPY 

dTU/LB 

-79.301 
-76.1 80  
-72.7 7 7 
-69.21*  
-65.480 
-61.563 

-57.523 
-55.3 0 2 
-48.921 
-44.377 
-39.670 
-34.801 
-29.771 
-24.582 
-19.233 
-13.724 

-8.058 
-2.234 

3.744 
9.877 

16.160 
52.508 
49.725 

06.392 
105.553 

125.137 
142.727 
lb4.284 
183.698 
202.918 
221.932 
240.760 
259.432 
277.392 
J I4 .906  

551.769 
423.641 
50 0.2 94 
578.976 
659.5 1 7  
741.316 
8LJ.755 
956. 137 
988.0 4 0  

1069.1Zl 

1149.184 
1228.136 
1305.964 
1382.7 1 7  
1458. 4 79 
15$3.33& 
1607.396 
1680.759 
1753.521 
1825.761 

1897.489 
1968.921 
2 0 4 0 . 0 8 6  
2216.859 
2392.65 8 
2 7 4 2 . 4 2 9  
3091.396 
3439.788 
5119.280 
6976.453 

8827.1 6 1 
10748.652 

67 . r29  

12743.630 
14817.013 
i 9 4 1 0 . 3 0 n  

ENTRDPI  

BTUIL0-R  

1.23584 
1.33642 
I. 43354 
1.54138 
1.6*231 
1.74224 

1.84129 
1.93945 
2.03683 
2.13350 
2.22959 
2.32506 
2.41997 
2.51433 
2.60818 
2.70156 

2.79445 
2.88690 
2.97887 
3.07041 
3.16148 
3.387 00 
3.6il918 
3.82169 
C . O * l O l  
4 . 2 4 8 2 0  

4.44913 
4.641129 
4.82225 
4.99486 
5.15846 
5.31371 
5.46140 
5.60235 
5.73735 
5.992 03 

6.22994 
6.65626 
7.05995 
7.43485 
7.78500 
8.11255 
8. 41 791  
8.70225 
8.96658 
9.21207 

9.54097 
9.65442 
9.85412 

10.04134 
10.21762 
10 .38400 
10 .54 l J8  
10. 6 91 30  
10.83411 
10.97044 

ll.lOU38 
11.22557 
11.34627 
11.62954 
11.89035 
12.35773 
12.76846 
13.13531 
14.55324 
15.57933 

16.40467 
17.09537 
17.71302 
18.45934 
20.31580 

cv  CP 

BTU I L 3  -R 

1.222 
1.259 
1.296 
1.331 
1.363 
1.391 

1.417 
1,440 
1.461 
1.481 
1.498 
1.514 
1.528 
1.5411 
1.551 
1.560 

1.560 
1.575 
1.581 
1.585 
1.5118 
1.592 
1.597 
1.607 
1.619 
1.633 

1.647 
1.660 
1.676 
1.696 
1.720 
1.749 
1.783 
1.821 
1.864 
1.959 

2.063 
2.277 
2.477 
2. 65Y 
2.800 
2 . 8 9 4  
2.945 
2.961 
2.950 
2.925 

2.885 
2.841 
2.797 
2.755 
2.715 
2.680 
2. 648 
2.621 
2.598 
2.577 

2.561 
2.548 
2.536 
2.516 
2.504 
2.494 
2.491 
2.492 
2.538 
2 . 6 4 5  

2.786 
2.923 
3.060 
3.239 
4.017 

1.590 
1.666 
1.740 
1.825 
1.907 
1.990 

2.070 
2.151 
2.231 
2.313 
2.33C 
2.475 
2.555 
2.635 
2.715 
2.794 

2.873 
2.950 
3.028 
3.104 
3.179 
3.360 
5.523 
3.670 
3.789 
3.870 

3.913 
3.918 
3.900 
3.8b4 
3.823 
3.784 
3.750 
3.722 
3.703 
3.685 

3.691 
3.789 
3.882 
3.984 
4.064 
4.111 
4 . 1 2 4  
4.111 
4.077 
4.030 

3.976 
3.919 
3 . 8 6 4  
3.812 
3.764 
3.722 
3.685 
3. 652 
3.825 
3.601 

3.581 
3.564 
3.550 
3.524 
3.508 
3.492 
3.486 
3.485 
3.525 
3.631 

3.772 
3.909 
4.047 
4.233 
5.082 

VELOCITY 
OF SOUND 

F l / S E C  

4911 
4868 
4811 
4769 

4673 

4623 
4573 
4522 
4468 
4412 
435b 
4295 
4235 
4173 
4112 

4048 
3986 
3922 
3859 
3797 
3643 
3 5 0 0  
33bb 
3244 
3143 

3062 
3000 
2953 
2920 
2897 
2 8 8 1  

2868 
2867 
2875 

2891 
2949 
3017 
3095 
3181 
3272 
3370 
3468 
3587 
3666 

3765 
3862 
3958 
4051 
4143 
4232 
4319 
4404 
4487 
4568 

4647 
4724 
4799 
4981 
5154 
5482 
5788 
6078 
7340 
8378 

9269 
1 0 0 6 8  
10796 
11458 
12578 

4122 

2812 

TUO-PHASE dOUN2ARI 

114 

c . 3  



T!lERMOOINAUIC PROPERTIES OF ?ARAHYOWOGEN 

14JO PSIA ISOdAR 

TEMPERATURE DENSITY 

OEG. R L B I C U  F T  

34 
36 
38 
40 

42 
44 
46 
48  
50 
5 2  
5 4  
56 
58 
60 

62 
64 
66 
68 
70 
75 
8 0  
85 
90 
95 

1 0 0  
1 0 5  
110 
115' 
120 
125 
130 
135  
140 
150 

1 6 0  
180 
2 0 0  
2 2 0  
240 
Z6J 
2 80 
3 0 0  
320 
340 

3 60 
5 8 0  
403 
420 
440 
C60 
480 
500 
520 
540 

5 60 
5 8 0  
600 
650 
700 
800 
9 0 0  

1000 
1 5 0 0  
2 0 0 0  

2 5 0 0  

3 5 0 0  
4000 
5 0 0 0  

3000  

3 0 . 0 8 3  5.10298 
32 5.06262 

5.01964 
4.97524 
4.92913 
4.88159 

4.83248 
4.78189 
4.72976 
4.67608 
6.620 77 
4.56393 
4.50552 
4.44557 
4.38408 
4.32102 

4.25646 
4.19041 
4.122% 
4.0541l 
3.98393 
3.80323 
3.61670 
3 42726 
1.23831 
3.05352 

2.87636 
2.70957 
2.55481 
2.41289 
2.28366 
2.16643 
2.06015 
1.96374 
1.87608 
I .  7233d 

1.59508 

1.24bkO 
1.12224 
1 - 0 2  377 
0.94249 
0.87408 
0.81565 
0.76493 
0.72054 

0.68126 
0.64628 
0.61686 
0 . 9 8 6 6  
0.56067 
0.53712 
0.51553 
0.49565 
0.47729 
0.46027 

0.44445 
0.42970 
0.61592 
0.38509 
0.35151 
0.31527 
0.2813S 
0.25407 
0.17121 
0.12916 

i.40039 

o . io 361 
o. 08660 
0.0 7436 
0.06513 
0.05201 

w i ~ n i o w i ~  VIJPIOUC 

E T U I L B  PSIA-:U F l l B l  

391.02 11.317 
394.39 12.952 
399.64 12.499 
401.27 12.232 
402.llA 11.974 
402.00 11.727 

401.31 11.497 
4 0 0 1 3 9  11.272 
399.06 11.061 
396.97 10.853 
394.76 10.646 
392.12 10.436 
388.92 10.239 
385.73 10.038 
382.15 9.839 
378.43 3. 6 4 4  

374.37 9.448 
370.46 9.256 
366.34 ).Ob4 
362.12 8.876 
351.74 8.697 
346 -99 9.250 
338.27 7.815 
331 .58 7.368 
327.2J 5.94J 
325.53 5.552 

326.50 5.197 
329.87 5 . 8 9 i  
335.72 5.609 
344.15 i . 3 4 d  
356.1b 5. IOb  
367.32 C. 878  
381.66 4.666 
397.87 b.462 
415.42 C. 271  
455.19 3.92U 

499.99 3.609 
597.35 3.142 
105.41 2.785 
820.47 2 .520  
934. 18 2.337 

1043.55 2.217 
1143.84 2.113 
1235.33 2 .102 
1318.27 1 . 0 8 4  
1394.13 2 . 0 8 1  

1466.16 2 .09"  
1529.88 2.104 
1592 -97 2 .122 
1654.23 2.142 
1714.b3 2.161 
1775 .Ob 2.178 
1835.53 1.194 ~~ -. . 
1896.74 2 .208 
1958 -67 2.219 
2021.23 2.228 

2085.12 2.235 
2149.5.j 2 . 2 4 1  
2214.82 2.225 
2380.69 2.249 
2549.77 2.249 
2895.OS 2.2411 
3243 -30  2.230 
3591.70 2.218 
5409.54 2 . 1 5 0  
7391.d8 2.050 

9565.99 1.939 
11868.6k 1.84s 
14310.88 1.758 
170 79.76 1.659 
25497.72 1.340 

- Y  topmub 

' U  PSIA 

20413 .SS 
l ' l564.38 
10674.75 
I 781 4.68 
10951 . I 5  
11,094.07 

l ! i257.77 
1 C45 1.46 
1.1673 - 6 1  
1 a! 098.0 1 
1 a? 15 1.91 
1 1428 -97  
1 I1726 ~ 7 6  
1 I1 O6IJ - 1 0  

'34 13 a 27 
,1805.20 

3215.40 
7669.29 
7146.60 
16654.77 
I5 192.55 
5163.64 
4334.85 
3666 -76 
3144.19 
2747.79 

z450.10  
2230.54 
2067.05 
1948.95 
1 8bO - 9 1  
1794 -69 
1743 -81 
1706.15 
1675 .PI 
1634 .38 

1608.44 
1579.19 
1559.34 
1548.23 
1540.73 
1534 .82 
152 9 -68 
1521.96 
1520.51 
1516.33 

1512.32 
1508.51 
1504.88 
1501.42 
1498 -14 
1495.02 
1492 -05 
1489.24 
1486.57 
1484. 0 3  

1481.62 
1479.32 
I C77.14 
1472.1J 
1167.61) 
1160. I5  
1454.06 
1449.04 
143 3.32 
1625 -15  

1420.17 
lb lb .02  
1414.36 
1412.17 
1404.63 

IOWIOTlplV THERMAL 
CONOUCTIWITV 

I I O L G .  R BTUIFT-HR-R 

O.JO40665 0.06077 
0.0042169 0.06405 
0.0043544 0.06655 
0.0065473 0.06878 
0.00474hl 0.07123 
0.0 049490 0.07313 

0.0051598 0.07458 
0.0053723 0.07565 
0 - 0  055913 0.0 7637 
0.0058255 0.07680 
O.OOi0639 0.07699 
0.0 063109 0.07698 
0.0065695 0.07680 
0.0068310 0.07615 
0.0071064 0.07540 
0 A0738ZJ  0.07458 

0.0076756 0.07370 
0.0079637 0.07277 
0.0082655 0.07179 
0.0085726 0.07078 
0.0088853 0.06974 
0.0096828 0.06706 
0. 0 I0 4139 0.06438 
O.Jl10682 0,06182 
0 ~ 0 1 1 5 7 9 3  0.05960 
0.11118873 0.05771 

0.0113856 0.05607 
0.0118772 0.05469 
O . O l l i l 7 7  0.05573 
0 . 0  112276 0 .0530 8 
0.01U7767 0.05264 
0 - 0  1030ir4 0 .05240 
0 .D 098252 0.0 5232 
O.Od93543 0 .05182 
0.00891w) 0 . 0 5 2 0 5  
0.0080953 0 .05344 

0.0073821 0.05546 

0 - 0  055 034 O.Obb90 
0.0048559 0.07340 
0 - 0  043474 0 . 0  7890 
0.0039395 J. 08342 
0 - 0  036458 0.06699 
0 - 0  OS32 78 0.08977 
0.0030925 0.09191 

0 .nab3435 a. 0595s 

0 . ~ 0 2 8 9 0 7  0.09351 

0 - 0 0 2 7  156 0 .09692 
0.0 025618 0.0 96 0 4  
O ~ O O P C Z M  0.09705 
0.0023044 0.09802 
0.0021954 0.J9898 
0.0020969 0.09998 
0 0 0029 0 75 J.14102 
0.0019255 0.13213 
0.00185US O.IO330 
0.0017814 0.10452 

0.00171 75 0 .105  8 3  
0.0016582 0.1J718 
0.0016030 2.10857 
0.00l4804 0.11222 
0.0013758 0.11605 
0.0012064 0.12404 
0.0 010 7 47 0.13213 
O.OOU9694 0.14029 
0.0006517 0.18153 
O.OOJ4913 0.27727 

0.0002478 0.52500 
o . o 041 Y 93 0. aa i9z  

v I s c o s I l Y  

L 81 F T - SEC 
X 105 

0 

2.118 
1.881 
1.685 
1.527 
1.397 
1.288 

1.196 
1.117 
1.048 
0.988 
0.935 

0.814 
0.805 
0.770 
0.737 

0.707 
0.679 
0.653 
0.629 
0.606 
0.555 
0.510 
0.473 
0. 4 4 1  
0.  415 

0.s93 
0.377 
0.363 
0.353 
0.346 
0.341 
0.537 
0.335 
0.334 
0.334 

0.336 
0.346 
0.371 
0.391 
0.408 
0.422 
0.435 
0. 446 
0.457 
0 ~ 4 6 7  

0 . 6 1 7  
0.487 
0.496 
0.506 
0.515 
0.524 
0.533 
0.542 
0.551 
0.56L 

0.570 
0.579 
0.588 
0.610 
0.633 
0.677 
0.722 
0.766 
0.978 
1.176 

1 e J6J 
1.541 
1.711 
1.875 
2.190 

0.887 

TMERMAL OIELLCTRIC 
I F F U S I V I T Y  CONSTANT 
sa FTIHR 

0.00749 1.27275 
0.0075Y 1.27034 
0.00762 1.26779 
0.00758 1.26515 
0.0075d 1.26242 
0.00753 1.25961 

0.00745 1.256.72 
0.00735 1.25374 
G.00724 1.25069 
0.00710 3.24755 
0.00696 1.24432 
0.00682 1.24101 
0.30667 1.23762 
0.00650 1.23415 
0.00633 1.23060 
0.00618 1.22697 

0.00603 1.22326 
0.00589 1.21940 
0.00575 1.21564 
0.00562 1.21172 
0 . 0 0 5 5 1  1.20774 
0 .00525 1.19756 
0.00505 1.18713 
0.00492 1.17662 
0.00486 1.16623 
0.00488 1.15615 

0.00498 1.14656 
0.00515 1.13760 
0 .00559 1.12934 
0.00569 1.12181 
0.00603 1.11499 
0.30639 1.10884 
0.00677 1.14328 
O.bO709 1.09027 
0.00749 1.09372 
0.110842 1 .08584 

0.00942 1.07926 
0.01122 1.06933 
0.01585 t . O b l 4 2  
0.01642 1.05527 

0.02153 1.04626 
0.02413 1 .04285 
0.02677 1.03994 
0.32947 1.03742 
0 .03223 1.03522 

0.01897 i . 0 5 0 3 ~  

0 . 0 3 5 0 6  1.04328 
0.03792 1.03155 
0 .04085 1.03000 
0.01384 1.02860 
0 . ~ 4 6 9 0  1.42733 
0 . 0 5 0 0 1  1.02617 
0.05318 1 .02511 
O.li5642 1.02413 
0.05971 1.02323 
0.06307 1.02240 

0.06649 1.02162 
0.U699U 1.02090 
0.07353 1.02022 
0.08268 1.01871 
0.09226 1.01742 
0.11265 1.01530 
0.13473 1.01365 
0.15847 1.01232 
0.30076 1.00829 
0.59124 1.00625 

0.85650 1.00501 
1.16067 1.00419 
1 .50554 1.40359 
1.90483 1.00315 
3.03385 1 . 0 0 2 5 1  

PRANOTL 
NUMBER 

1.9941 
1.7614 
1.5863 
1.4587 
1.3466 
1.2616 

I. 1952 
1.1433 
1.1025 
1.0711 
1.0462 
1.0266 
1.0111 
1 . 0 0 3 1  
0.9980 
0.9941 

0.9923 
0.9911 
0.9915 
0.9926 
0.9941 
1.0002 
1 .0055 
1.0104 
1.0094 
1.0012 

0.9885 
0.9712 
0.9496 
0.9263 
0.9049 
0.8862 
0.8704 
0.8663 
0.8553 
0.8289 

0.8055 
0.7323 
0.7754 
0.7647 
0.7563 
0.7488 
0.7420 
0.7356 
0.7298 
0.7245 

0.7196 
0.7153 
0.7115 
0.7081 
0.7051 
0.7125 
0.7002 
0.6982 
0.6965 
0.6350 

0.6938 
0.6327 
0.6917 
0.6897 
0.6883 
0.6865 
0.6853 
0.6546 
0.6834 
0.5546 

0.5527 
0.5520 
0.5503 
0.5bl.1 
0.4936 

' TYO-PHISE BOUNOARV 



Tl4ERI(OOIWAMIC PROPEKTILS OF PARAHIU~OGEN 

1600 P S I A  ISDBAR 

1EMPERATURE YOLUR ISOl lERM ILOCMORE INTERNAL 
OERIVATIYE O E U Y A T I Y E  ENERGY 

OEG. R CU F T I L u  CU F l - P S I A I L B  * S I A / R  BTUILL 

30.157 
32 
34 
36 
38 
40 

42 
4 4  
46 
48 
50 
52 
54 
56 
58 
60 

62 
64 
66 
68  
70 
75 
80 
85 
90  
95 

1 0 0  
1 0 5  
110 
1 1 5  
1 2 0  
125 
130 
1 3 5  
1 4 0  
150 

160 
1 8 0  
2 0 0  
2 2 0  
26C 
2 6G 
2 85 
330 
320 
140 

3 60 
3 6 0  
600 
420 
440 
460 
4 80 
530 
520 
540 

560 
580 
6 0 0  
650 
7 0 0  
8 0 0  
900 

1 0 0 0  
1500 
2 0 0 0  

zsoo 
3 0 0 0  
3 5 0 0  
4 0 0 0  
5 0 0 0  

0.19462 
0.1955 0 
0.19118 
0.19883 
0.20058 
0.20242 

0.20435 
0.2063 7 
0.20050 
0.21072 
0.21306 
0.21551 
0.21808 
0.22078 
0.22360 
0.22657 

0.22968 
0.23294 
0.23636 
0.23 9Y 5 
0.2437 0 
0.25389 
0.26530 
0.27798 
0.29196 
9.30720 

0.32361 
0.34107 
0.35939 
0.378CO 
0.39792 
0.41780 
0.43791 
0.45 81 6 
t - 4 7  8+8 
3.51914 

0.55958 
0.63561 
P.71C07 
C . 7 9 0 8 ~  
0.86624 
5.94437 
1.01344 
1.OU562 
1.15705 
1.22712 

1.29811 
1.36193 
1.43737 
1.50649 
1.57533 
1.64192 
1.71231 
1.78052 
1.84857 
1.91647 

1.98 62 6 
2.05194 
2.11952 
2.2 8811 
2.4563 0 
2.79118 
3.12647 
3.46063 
5.12776 
6.79258 

8.45670 
10.12358 
11.78484 
13.45197 
16.03619 

4169.70 
4083.35 
3944.40 
3801. 83 
3667 -92 
3530.03 

3390.50 
3259.96 
3128.20 
2997.37 
2868.46 
2746.90 
2624.04 
2504.62 
2395 -94 
2286.24 

2180.24 
2079.01 
1981 -26 
1889.18 
i 8 o o . a i  
1599.04 
1429.43 
1209.95 
1177 -62  
1089.64 

1027.22 
901.88 
954.27 
937.93 
933.72 
938.34 
940.06 
962.2 4 
981.01 

1325.46 

1070.19  
1194.63 
1512-JY 
1434.70 
1551.89 
1600 -35 
1801.47 
1921.10 
ZOJ9.27 
2156.10 

2271.73 
23bb.31 
2499.97 
2612 -83 
2725.00 
2836.55 
2947.50 
3058.34 
3168.35 
327d.10 

3367.58 
3496.79 
3605.75 
3877.21 
41 47 -67 
4686.33 
5222 -99  
5758.39 
8426.76 

1 1 0  90.19 

13752 -32 
16414~01 
19075.55 
21737.01 
27059.90 

83.65U 
83.584 
03.069 
US. 199  
81.733 
81.056 

80.223 
73.250 
79.147 
7L.Yl4 
75.627 
7C. 1 9 4  
72.661 
71.045 
63.353 
67.593 

65.782 
63. 929 
62. 048 
60.150 
53.246 
53.500 
48.864 
46.464 
40-369 
15.624 

33.254 
30.261 
27.618 
25.298 
23.2 73 
21.505 
13.965 
10. 615 
17.428 
l j . 4 4 Q  

13.659 
11.666 

9.97u 
8.724 
7.757 
5.994 
6.367 
5.85b 
5.415 
5 .043 

6.721 
6.43Y 
6. 191 
3.910 
1.772 
3.594 
3.433 
3.286 
3.151 
3.028 

2.914 
2 . 8 0 0  
2.710 
2.494 
2.310 
2.014 
1.787 
1.646 
1.066 

G.0001 

0.6399 
0.5332 
0.4571 
G.3999 
C.3199 

-129.534 
-127.804 
-124.913 
-121.096 
-118.745 - 115.461 

-112.040 
-108.510 
-106.868 
-101.066 

-97.162 
-93.140 
-89.005 
-84.760 

-75.9k9 

-71.392 
-66.739 
-61.994 
-57.161 
-52.248 
-39.645 
-26.643 

- 8 0 . 4 0 1  

27.756 
41.396 
54.085 
68.108 

94.1% 
106.944 
119.599 
132.117 
157.1U. 

182.317 
232.009 
2 8 6 . 1 ~ 4  
342.608 
401.52J 

ai .287 

461.932 
523.238 
584.697 
645.848 
736.319 

765.8M8 
024.245 
841.961 
938.471 
994. 049 

102.746 
156.058 
208.802 
261.054 

ou .772  

1312.819 
1 3 6 4 . J l l  
1415.556 
1542 -598 
1668.751 
1919.40b 
2169.411 
2418.956 
3 674.905 
C 968.976 

6326.716 
1755.246 

10034.618 
14402.849 

9256.85a 

ENTUALPI 

aTUf L d  

-11.872 
-69.058 
-Q6.492 
-62.906 
-s9.317 
-55.408 

-51.504 
-b7.366 
-63.076 
-38.634 
-34.0 3 8 
-29.2 8 9 
-2 4.3 9 3  
-19.349 
-14.15 9 

-8.821 

-3 .343  
2.277 
L.335 . . ~ ~ .  

13.930 
19.956 
35.577 
51.959 
6 9 . 1 1 4 ~  
86.74I 

134.364 

123.63 5 
142.646 
161.366 
100.299 ~ . .  ~ 

199.182 
217.980 
236.686 
255.311 
273.880 
310.954 

350. IO b 
221.165 
497.662 
577 .0Ql  
856.169 
740.541 
823.497 
996.341 
968.bb4 

1070.1611 

1150.419 
1229.732 
1307.822 
1384.80 8 
1460.782 
1535.829 
1610.064 
1683.586 
1756.469 
1828.860 

1900.109 
1972.251 
2043.517 
2220.511 
2396. 693 
2866.545 
3095.716 
3464.260 
5194.140 
6901.46" 

8832.230 
10753.736 
12740.421 
1C824.123 
19391.018 

ENTROPI 

dTU/LU-R 

1 . 2 ~ 2 3 2  
1.36651 
1.4PL53 ~. 
1.50871 
1.60790 
1.70609 

1.80328 
1.09951 
1.99686 
2.08938 
2.18316 
2.27630 
2.368 70 
2.46042 
2.55148 
2.66196 

2.73178 
2.82099 
2.90956 
2.99756 
3.01490 
3.30940 
3.51181 
3.21916 
1.92146 
4.12823 

4.310 05 
4.49360 
4.66Y61 
4.837'46 
4.99869 
5.15217 
5.29891 
5.43949 
5.57456 
5.8JC34 

6.07412 
0.49969 
6.94666 
7.28469 
7.63757 
7.96742 
8.27470 
(1.56063 
0.82628 
9.07280 

9.30271 
9.51695 
9.71732 
9.90511 

i o . o 8 i n a  
1 0  24666 
10.40644 
10.55668 
14.69977 
10.83635 

10.96651 
11.09189 
11.21L76 
11.49638 
11.75747 
12.22SZ2 
12.61619 
13.00320 
lC.42146 
15.44763 

16.27301 
16.96371 
I?. 56127 
1 0. 327 15 
20.17079 

cn CP 

B I U  I L3 -R 

1.233 
1.257 
1.293 
1.327 
1.359 
1.388 

1.414 
1.438 
1.460 
1.480 
1.498 
1.515 
1.529 
1.542 
1.554 
1.563 

1 .512 
1 .580 
1.586 
1.591 
I. 595 
1.600 
1.605 
1.615 
1 .627 
1.641 

1.655 
1-668 
1.685 
1.705 
1.729 
1.750 
1.792 
1.030 

i .9b7 

2.072 
2.2u3 

2.6Q5 
L . d b  
2.965 
2.951 
2.966 
2.956 
2.928 

2.809 
2.86b 
2.801 
2.758 
2.718 
2.683 
2.651 
2.624 
2.600 
2.580 

2.564 
2.550 
2.558 
2.518 
2.505 
2.495 
2.492 
2.493 
2.538 
2.645 

2.786 
2.923 
3.058 
3.233 
3.974 

1.072 

2 . u ~  

1.597 
1.645 
1.721 
1.795 
1.875 
1.953 

2 .031 
2.107 
2.183 
2.259 
2.336 
2.412 
2.486 
2.561 
2.632 
2.703 

2.774 
2. b44 
2.913 
2.980 
3.045 
3.292 
3.347 
3.479 
3.593 
3.615 

3.143 
3.776. 
3.787 
3.785 
3.770 
3 . 7 4 9  
3.751: 
3.719 
8.710 
3.70r  

3.725 
3.616 
3.915 
4.U16 
4.094 
4.13d 
4.149 
4.133 
4.096 
4.047 

3.Y91 
3.93J 
3.877 
3.823 
3.774 
3.731 
3.693 
3.660 
3.631 
3.607 

3.587 
3.570 
3.555 
3.528 
3.511 
3.495 
3.487 
3.486 
3.526 
3.632 

3.772 
3.909 
4.045 
4.226 
5.033 

YELOCITV 
OF SOUNn 

F I l S E C  

5002 
4975 
4932 
4882 
4841 
4197 

4149 
4703 
4655 
S I05  
4552 
4499 
4646 
4390 
4336 
wr9 

4222 
4164 
4106 
4068 
3991 
3851 
3716 
35*8 
3471 
3367 

3280 
3209 
3153 
3156 

3045 
3025 
3010 
3 5 0 1  
2993 

2996 
30*2 
3097 
3165 
3215 
333.3 
342b 
3521 
3610 
3716 

3813 
3909 
4003 
4096 
4187 
4275 
4361  
4646 
152U 
4608 

4686 
4762 
4837 
5 0 1 7  
5190 
5515 
5019  
6108 
7364 
8399 

9287 
10084 

11474 
12599 

3 0 7 1  

10112 

TWO-WISE UOUNDARI 

I16 



THERUOOINPtI IC PROPEllTICS O F  aARAHIOROGEN 

1 6 0 0  P S I 1  ISOBAR 

1 EWERATURE OLNSITl 

OEG. R LB/CU F1 

34 
36 
I 8  
40 

30.757 5.13817 
32 5.11295 

5 - 0  7 143 
5.02933 

42 
44 
46 
48 
SO 
5 2  
5 4  
56 
56 
60 

62 
64 
66 
68 
70 
75  
80 
85 
90 
95  

100 
105 
110 
115 
120 
125 
130 
135 
1 cu 
1 5 0  

160 
180 
2 0 0  
220 
240 
2b0 
280 
300 
320 
3 40 

360 
380 
coo 
420 
440 
460 
480 
500 
520 
540 

5 60 
580 
600 
650  
700 
800 
9 0 0  

1 0 0 0  
1500 
2000 

2500 
3 0 0 0  
3500 
400J 
5 0 0 0  

4.985% 
4.94018 

4.89356 
4.84560 
4.79621 
4.74562 
4.69357 
5.64016 
4.58545 
4.52946 
4.47221 
4-41361 

4.35385 
4.29288 
4-23 080 
4.16758 
4.10331 
3.93870 
3.7b935 
3.59740 
3.42516 
3 -25523 

3.09010 
2.33197 
2.78251 
2.64270 
2.51306 
2.39350 
2.28358 
2.18265 

1.92626 

1.78706 
1 5 7260 
1.400W 
1 .26445 
1.15142 
1.06341 
0.98b74 
J .  92 113 
0 ~ 8 6 4 2 7  
0.81644 

0.77035 
0.73103 
0.69571 
O.bb379 
0.63479 
0.60830 
0.58401 
0.56163 
0.54096 
0.52179 

2.0099* 

0.50397 
0.48734 
0.47181 
0.43704 
0. 40 712 
0-35819 
0.31985 
0.26896 
0.19502 
0.14722 

0.11825 
0.09881 
0.0 8485 
0.07434 
0.05940 

vIon/ovlp V I i I ? I O U 1 ~  - J  (oP /Dv lT  

BTU/LB PSIA-:J FT /BTU PSIA 

407.92 
410.78 
414.54 
4 i 7 . 6 3  
419.44 
420.26 

420 -02 
419.96 
419.09 
417.67 
415.93 
414.03 
411.64 
408.89 
4Ob.bO 
403.55 

400.35 
397.01 
393.54 
390.04 
38b.28 
376.95 
369.01 
363.13 
359.02 
351.82 

357.29 
359.39 
364.13 
370.87 
389.11 
391.57 
404.74 
419.64 
136.41 
474.28 

517.86 
614.89 
721.14 
835.25 
949.17 

1057.89 
115b.33 
1250.05 
1333.25 
1409.33 

1679.66 
1545.52 
lCO8.7b 
1670.17 
1730.6Y 
1791.20 
1851.81 
1913 -08 
1975.09 
2037.72 

2101.68 
2166.18 
2231.51 
2397.54 
256b.76 
2912.2b 
3260.71 
3612.26 
5427.64 
7410.61 

9585.45 
11688 -27 
14326.82 
17076.39 
25285.26 

13.239 
1 3 . 0 0 8  
12.666 
12.316 
12.062 
11.817 

11 .591  
11.370 
11.160 
10- 957 
10.753 
10.555 
10.364 
10 .172  
3.981 
9.795 

3.609 
3.428 
9 . 2 4 5  
3.069 
5. 902 
8.492 
8.075 
7. 652 
7 .243  
5 .857  

6.50 1 
6 .186  
5.692 
5. 616 
5 .356  
5.111 

1. 661 
4. 455 
4 .076  

3 .743  
3.249 

2.569 
2.395 
2 .266  
2 .187  
2.141 
2.120 

4. ana 

2.a7a 

2.115 

2.121 
2.134 
2.150 
2.168 
2. 18b  
2.202 
2.217 
2.230 
2.250 
2.249 

2.255 
2. 260 
2.263 
2.266 
2.265 
2.254 
2 .242 
2 .229  
1.157 
2.055 

1.962 
1.646 
1 .761  
1.664 
1.355 

21 425.01 
2 0  677.99 
211003.72 
1‘1120.64 
111286.25 
1 743 9.28 

1b591.61 
l ! i796.44 
1 ’ 5  00 3.  69 
11.224.37 
1.1465.32 
1.2736.77 
1 2  032 -39 
11344.57 
IO 715 -13 
1 0 0 9 0  -56 

9492 -46 
8924.95 
8382.29 
7873.31 
7389.37 
6298.11 
5388.01 
4649.48 
4033.53 
3547.03 

3174.22 
287 8-65 
2655.26 
2478 -66 
2346.49 
2245.92 
2164.98 

1926 -80 

1837.90 
1814.11 
1798-  45 
1786.90 
1777.58 
1769.59 
1762.48 
1756.G1 

1750.03 
1744.46 
1739.26 
1734.38 
172 9 -80 
1725.W 
1721.40 
1717.3b 
1713.91 
1710.48 

1717.23 
1704.14 
1 7 O l . Z t  
lb94.Il 
1688.19 
1678.b2 
1670.51 
16b3.97 
1643.3b 
1 632 -69 

1616.20 
1621 .85 
1 618.65 
1615.90 
1607  -25 

i a 7 a . 9 i  

0.0039 140 
0 . 0 0 1 0  035 
U.OJ41527 
0 - 0  042990 
0 .OOZC6% 
0.0 OS6679 

0.0048352 
0. U050 170 
0.00520 85 
II 5 054 0 93 
0 - 0  E 5 5 1  72 
0.0 058252 
0.0060 388 
0.0062625 
0.0064724 
0 - 0 066 9bb 

0 so069299 
0.0071630 
O.OO74023 
0.0076391 
0.0075 824 
0.0 084946 
0. J 090 690 
0.0095818 
0 . 0  100 0 84 
0.0103252 

0.5104761.  
0.0lOJ114 
0 .  01040 12 
0 a 0 102 0 62 
0.0099181 
0. JOY5 754 
0 .OJ92218 

0.0065506 
0.0 07 8 1  98 

0.5071940 
O.uOb2089 
O.OO51288 
0 .  0 0480U7 
0. O O 4 3 l P  
0.0039119 
0.0 035817 
0 .0033060 
0.0030722 
0 - 0  028716 

O.OOZb97S 
0.0025447 
0 .OOZCO96 
0.0022891 
0.0 0218 08 
0 .002083O 
0.0019942 
0 .OO1913O 
0.0 018 386 
0 dl017700 

0.0017067 
0 0 016 479 
0.0015932 
0.U014717 
0.0 013 680 
0.0012000 
0.0010695 
0.0009650 
0.00064% 
O . O J J 4 Y O l  

0.0003935 
0.0003208 
0.0002824 
O.OJOtb75 
J .0001991 

0. noc)8631 

1.06292 
0.56507 
5.06770 
0.07007 
0.57267 
0.07470 

0.07627 
0.07746 
0.01829 
0.07882 
0.07911 
0.07920 
0.07912 
0.07656 
5.07790 
0.0 771 6 

0.07637 
0.07552 
0.07463 
0.07370 
0.07275 
0.07028 
0.06779 
0.01549 
0.06314 
0.06126 

0.05957 
0.55816 
0.05715 

0.05587 
0.05550 
0.55529 
0.05472 
0.05481 
J .  OS598 

5.05783 
0-06131 
0.06U43 
0.07468 
0.07998 
0.08434 
0.08778 
0.09047 
0.09254 
0.0 9416 

0.09546 
0.09655 
0.09755 
0.09650 
0.09945 
0 . l O O 4 ~  
0.10148 
0.10259 
0.10379 
0.10498 

0.10629 
0.107 64 
0.10904 
0.11270 
0.11654 
0.12458 
0.13273 
0.14095 
0.18251 
0.27727 

J.33495 
0.39288 
6.45277 
0 . 5 2 3 8 ~  
5.78994 

0 . 0 5 6 ~  

2.174 
2.012 
1.797 
1.626 
1 484 
1.367 

1.217 
1.182 
1.109 
1.045 
0.988 
0.930 
0.893 
0.652 
0.815 
0.761 

0.750 
0.721 
0 -694  
0. 669 
0.646 
0 .  594 
0.549 
0.5.10 
0.478 
0.450 

0.427 
0.408 
0.392 
0.380 
0.371 
0. JbJ 
0.358 
0.355 
0.352 
0.350 

0.350 
0.356 
0.380 
0.399 
21.415 
0.428 
0.440 
0.451 
0.461 
0.471 

a. 461 
0.490 
0.499 
0.508 
0.518 
0.527 
0.536 
0.545 
0.554 
0.563 

0.572 
0.581 
P.590 
0.612 
0.635 
0. 680 
0.725 
G.769 
0.983 
1.184 

1.472 
1.551 
1.723 
1.688 
2.206 

0.00167 
0.00771 
0. 06 7 7 s  
0 .00776  
0.00777 
0.00774 

0.00767, 
0 .00759 
0 .00718  
0.00735 
0.00721 
0.00708 
O.OOb94 
0.00677 
0.00662 
0. 00 647 

0.00632 
0.00619 
0.00606 
0.00594 
0.00582 
0.80557 
0.00537 
O.OOS22 
0 . 0 0 5 1 3  
0.00510 

0.00515 
O.UOSZ5 
0.00 51.2 
O.GO564 
0.00 590 
0.00618 
0.00649 
6.50674 
0.03707 
0 .00784  

0.00069 
0.01021 
0.01248 
0.01470 
G. 01692 
0.51916 
0.02144 
0.02377 
O.Otbl4 
0.02857 

0.0310S 
0.03358 
0.03b17 
0.03 881 
0.04151 
0.04425 
0.547D5 
0.04991 
0.05282 
0.05578 

0.05880 
0.06187 
0.01501 
0.07308 
0.08153 
0.09952 
0.11099 
0.13993 
0.26544 
0.51861 

5.75093 
1.01721 
1.41897 
1. bb722 
2.b4234 

1.27685 
1.27334 
1.27087 1.268 36 

1.265 76  
1.26308 

1.26032 
1.25749 
1 .25659  
1.25162 
1.248 57 
1.24545 
1.2 42 2 b - - .~~ 
1.23901 
1.235 69 
1.232 30 

1.22886 
1.22535 ~ ~~~ 

1.22179 
1.21818 
1.21152 
1.20518 
1.195 65 
1.16605 
1.17651 
1.167 1 6  

1.1 5814 
1.14956 
1.14151 
1.13402 
1.127 12 
1.12078 
1.11499 
1.10969 
1.10464 
1.09bJ2 

1.08912 
1 .07812  
1.06933 
1 - 0 62 44 
1.05689 

1.04847 
1.0 45 20 
1.04236 
1.03988 

1 .03769  
1 .03574  
1.0 3400 
1.03242 
1.03098 
1.02968 
1.02848 
1.02738 
1.02616 
1.02542 

1 . 0 5 2 3 i  

1.02454 
1.0229b 1.02372 

1.0212b 
‘1.01979 
1.01740 
1.01552 
1.01402 
laJ0944 
1.50712 

1. OJS 72 
1.00478 
1 . 0 U C l U  
1.0 03  59 
1.00287 

PRANOTL 
HUnBER 

1.9863 
1.8310 
1.6452 
1. 4996 
1.3787 
1.2865 

1.2147 
1.1578 
1.1130 
1.0780 
1.0505 
1.0279 
1.0095 
0.9995 
0.9909 
0.9849 

0.9805 
0.9772 
0.9754 
0.9740 
0.9732 
0.9738 
0.9757 
0.3778 
0.9783 
0.9747 

0.9648 
0.9539 
0.9357 
0.9179 
0.9003 
0.8839 
0.8702 
O.8b70 
0.6572 
0.6337 

0.8120 
0.7985 
0.7831 
0.7727 
0.7638 
0.7557 
0.7482 
0.7411 
0.7346 
0.7281 

0.7233 
0.7135 
0.7142 
0.7105 
0.7072 
0.7043 
0.7018 
0.6996 
0.6978 
0. b961 

0. 6947 
0. 6935 
0. 6926 
0.6901 
0. 6886 
0.6867 
0.b854 
0. 6846 
0.6834 
0.5579 

0.5562 
0.5557 
0.5542 
0.5484 
3.5059 

TWO-MISE BOUNOAAI 

I I7 



T IERMODINAHIC PROPEPTIES OF PARAMYOROCEN 

1 8 0 0  P S I A  ISOdAR 

T EMPERA T URE VOLUME 

DEC. R CU FT /LB 

31.41b 0.19334 
32 
34 
36 
38 
40 

42 
44 
46 
48 
50 
52 
54  
56 
5 8  
60 

62  
6 4  
bb 
68 
70 
75 
80 
85 
90 
95 

1 0 0  
1 0 5  
110 
1 1 5  
I20 
1 2 5  
130 
1 3 5  
1 4 0  
1 5 0  

I 60 
1 LO 
2 0 0  
220 
2 4 0  
2 60 
280 
3 0 0  
320 
3 4 0  

360 
380 
4 0 0  
4 2 0  
440 
Z60 
4 8 0  
500 
520 
5 4 0  

560 
580 
6 0 0  
650 
7 0 0  
800 
900 

io00 
1500 
2 0 0 0  

2500 
3000 
3500 
4 0 0 0  
5000 

0.19377 
0.19528 
0.19636 
0.19850 
0.20020 

0 .20200 
0 .20388 
0 .20585 
0 .20731 
0.21006 
0.21231 
0.21466 
0.21712 
0.21%9 
0.22238 

0.22518 
0.22810 
0.23115 
0.23434 
0.23766 
0.2465 8 
0.25641 
0.26732 
0.27% 9 
0.2920 5 

0.30585 
0.32051 
0 -33592 
0.35197 
0.36853 
0.38548 
0 .4027  3 
0.42018 
0.43777 
0.47316 

0.50860 
0.57631 
0.6455 3 
0.71377 
0.78094 
0.8470b 
0 - 9  1231 
0.97614 
1.04050 
1.10367 

1.16636 
1.22863 
1.29054 
1.3521 5 
1.41350 
1.47Gl 
1.53553 
1.5962 7 
1.65687 
1.71733 

1.77767 
1.83791 
1.89805 
2.0480 8 
2.19770 
2.49611 
2.79375 
3.09089 
4.57301 
6.05293 

7.53217 
9.0 111 7 

10.49049 
1 1.97222 
14.97759 

ISOTHERM IS.OCtlORE INTERNAL 
DERIVATIVE O E Z I V A I I V E  ENERGV 

CU F T - P S I A I L B  P S I A / R  B T U l L a  

4336.16 
4296.37 
4159.UO 
4023.54 
3887 s 76 
3754.85 

3620.10 
3482.89 
3357.43 
3229.00 
3lOl.ll 
2975.67 
2b60.66 
2745.11 
2632.17 
2522.32 

2417.47 
2314.68 
22 I b -39 
2123.08 
2034.88 
1832.80 
1654.53  
1506.65 
1381.15 
128Z.76 

1205.67 
1149.84 
1109.13 
1082.44 
1066.63 
1060.41  
1061.55 
1068.17  
1010.47 
11 1 4 - 0 3  

l l S 8 . 1 8  
1270 -74 
1379.25 
1495.90 
1615.72 
1736.23 
1856.24 
1975.28 
2093.15 
2209.b8 

2325.51 
2440 -16 
2553.91 
2666- 89 
2779.17 
2890.84 
3001.98 
3112. 64 
3222.83 
3332.78 

3b42.34 
3551.61 
3660.63 
3932.23 
4202.75 
4741 - 4 8  
527b.14 
5813.50 
b481.48 

11144.52 

13806.35 
16467 - 8 2  
19129.16 
21790 -49 
27113.16 

8 4 . 6 8 4  
84.569 
84.117 
83.575 
82.943 
82.379 

81. 627 
80.743 
73.732 
79. 607 
77.3b7 
75.069 
74.649 
73.14G 
71.560 
69.916 

6¶.217 
65,477 
6 4 . 7 1 i  
62.909 
61.097 
55.589 
52.152 
27.888 
43. b78 
2O.lbb 

36.776 
13.707 
30.961 
23.512 
26.341 
24.419 
22.720 
21.217 
13. bb7 
17.649 

15. b4b 
13.313 
11.382 

3.940 
8.827 
7.944 
7.227 
6.633 
5 . 1 3 4  
5 . 7 0 7  

5.339 
5.0111 
4.735 
c. 483 
4.258 
Z. 956 
3.072 
3.705 
3.553 
3.413 

3.284 
3.164 
3.054 
2.809 
2.601 
2.211 
2 . 0 1 1  
1 .807 
1 .201 

6.9000 

0.7199 
9.5998 
0.5141 
0.4499 
0.3599 

-128.934 
-128.136 - 125.315 
-122.367 
'119.296 
-1lb. lOb 

-112.789 - 169.351 
-105.796 
-102.126 
-98.343 
-94.41.a 
-90.447 
-86.341 
-82.136 
-77.b3C 

-73.433 
-68.957 
-64.383 
-59.743 
-55.022 
-c2.932 
-10.477 
-17.709 

-4.704 
b. 467 

21.832 
35.088 
48.280 
61.375 
74.352 
87.210 
99.964 

112.637 
125.263 
150.510 

175.958 
225.592 
210.588 
337.671 
396.962 
457.781 
519.453 
581.237 
642.675 
703.402 

763.200 
821.961 
819.659 
936.333 
992.080 

1046.91b 
1101.013 
1154.437 
1207.283 
1259.627 

1311 -478 
1363.048 
14 1 4 . 3 6 4  
1541.566 
1667.850 
1918.709 
2 1  68. b70 
2418.522 
3674.715 
4 961. 955 

6 326.753 
7 755.291 
9256.661 

10033.099 
14383.715 

ENTHALPY 

d T U l L a  

-64.490 
-63.550 
-60.225 
-56.752 
-53.133 
-49.380 

-45 .461 
-41.396 
-37.185 
-32.829 
-28.328 
-23.683 
-18.897 
-13 .972 

- n . 9 1 i  
-3.714 

1.615 
7.073 

12.557 
18.3b5 
24.193 
39.257 
55.003 
7 1 . 3 9 1  
88.352 

105.810 

123.774 
141.916 
160.246 
171.691 
197.1b7 
215.696 
234.198 
252.686 
271.175 
30  be 2 1  0 

345.480 
41b.081 
495.749 
575.5 8 0  
657.259 
740.124 
823.53 6 
906.196 
989.4bZ 

1071.269 

1151.961 
1231.477 
1309.812 
1387.021 
1463.194 
153b.422 
1612.822 
1686.493 
1759.535 
1832.031 

1903.395 
1975.6 43 
2047.006 
2224.213 
2400.370 
2750.693 
3 1 0 0 . 0 5 9  
3448.750 
5199. 0 02 
6986.664 

b837.309 
1075b.817 
12753.260 
14823.573 
19375.915 

ENTROPY 

aT U/L 8-R 

1-24b71 
1.27835 
1.37911 
1.47835 
1.57619 
1 .67241 

1.76bOO 
1.86255 
1.95614 
2 .04883 
2.140 69 
2.231bO 
2.32209 
2.41166 
2.50047 
2.58b54 

2.67592 
2.76254 
2.84841 
2.933 66 
3.01813 
3.22595 
3.42916 
3- bZ(109 
3.82195 
2.01072 

4.19503 
4.37205 
4.54259 
4.70657 
4 .86400 
5.01513 
5 .16021 
5.29981 
5.43429 
5.68986 

5.93033 
6.36245 
6.7712b 
7.15185 
7.50696 
7. b3877 
8 .14774 
b.43511 
be70198 
b.94960 

9.18030 
9.39528 
9.59621 
9.7b460 
9.96184 

10.12905 
10.28716 
10.C3771 
10.5b107 
10.71786 

10.84825 
10.973b2 
11.09485 
11.370 b l  
11.64016 
12.10828 
12.51947 
12.88664 
14.30521 
15.33147 

16.15666 
16. b475b 
17.46507 
18.21058 
20.05122 

CY CP 

BTU I L 3  -a 

1.244 
1.255 
1.291 
1.325 
1.356 
1.385 

1.412 
1.436 
1 . 4 5 8  
1.479 
1.498 
1.515 
1.530 
1.544 
1.556 
1.567 

1.576 
1.584 
1.591 
1.597 
1.601 
1.607 
1.613 
1.624 
1.638 
1.649 

1.664 
1.677 
1.693 
1.713 
1.738 
1.767 
1.800 
1.83b 
l.88G 
1.975 

2.088 
2.289 
2.488 
2.671 
2.b12 
2.906 
2.956 
2.972 
2.961 
2.933 

2 . 8 9 4  
2 . 8 5 5  
2.805 
2.762 
2.722 
2 . 6 0 6  
2.654 
2.628 
2.603 
2 . 5 8 2  

2.566 
2.552 
2.540 
2.519 
2.507 
2.496 
2.493 
2.494 
2.538 
2.b45 

2.7b6 
2.923 
3.057 
3.228 
3.938 

1.603 
1.625 
1.700 
1.773 
1.846 
1.922 

1.996 
2. u70 
2.142 
2.214 
2.28I 
2.359 
2.420 
2.496 
2.565 
2.631 

2.697 
2.761 
2 . 8 2 4  
2 . 8 8 6  
2.944 
3.082 
3.215 
3.336 
3.447 
3.533 

3.606 
3.650 
3.6bO 
3.695 
3.701 
3.7e1 
3.699 
3.69b 
3.699 
3.711 

3.742 
3 .833 
3.930 
4.042 
4.119 
4.162 
4 . 1 7 1  
4.152 
4.114 
4.013 

4 . 0 0 6  
3.946 
3.888 
3.034 
3.784 
3.740 
3.701 
3.667 
3 . 6 3 8  
3.613 

3.592 
3.575 
3.560 
3.532 
3.515 
3.497 
3.4b9 
3.487 
3.526 
3.632 

3.772 
3.909 
4.044 
4.221 
2.993 

VELOCITY 
OF SOUNU 

F T l S E C  

5089 
5077 
5037 
4995 
2953 
4912 

4b69 
4823 
4 7 7 9  
4733 
4 6 8 3  
4633 
4586 
4535 
2 4 8 3  
4430 

4378 
4324 
4270 
4216 
4164 
4 0 3 6  
3 9 0 0  
3787 
3672 
3 5 7 1  

3 4 7 9  
3405 
3342 
3218 
3244 
3208 
3 1 7 9  
3155 
3138 
3115 

3107 
3 1 4 0  
3160 
3238 
3311 
3394 
3483 
3576 
3671 
3766 

3862 
3956 
4050 
4141  
4231  
431 8 
4404 
4487 
456b 
4648 

4725 
4 b 0 1  
4875 
5054 
5225 
5547 
5850 
6137 
73b8 
b419 

9305 
1 0 1 0 1  
10827 
1 1 4 8 9  
12618 

TWO-PHASE aOUNOARI 
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TdERMODYNAMIC ?ROPERTIES OF 'ARAhYOdOGEN 

1840 P S I A  ISOBAR 

1 EMPERA TURE DENS ITI 

DEG. R LB/CU F l  

V l U W D t l  Y I iJ?IDUlv -Y 10P/OVIT lDY/UT)  / V  THERMAL Y I S C O S I T Y  THERMAL 
;ONOUCTIVITV OIFFUS XVIl I 

B l U I L d  PSIA-:U F l / B T U  P S I A  l / O E G .  R STU/FT-HR-R L B I F l - S E C  SQ FT/HR 
X 185 

D I E L E C T R I C  
r CONSTANT 

PRANOTL 
NUMBER 

' 31.418 5.17211 
3 2  5.16063 
34 5 .12079  
36 5.07980 
3 8  5.83763 
44 4.99510 

42 4.95059 
44 4.90490 
46 4.85800 
48 4.80989 
58 4.7605Y 
52 4.71008 
54 4.65846 
56 4.60566 
58  4.55180 
60 4.49690 

62 4.44032 
6 4  4.38391 
66  4.32610 
0 8  4.26735 
70 4.20772 
75 4.05542 
80 3.89929 
85 3.74084 
90 3 .  58 182 
95 3.42407 

1 0 0  3.26961 
1 0 5  3.12046 
110 2.97631 
1 1 5  2.84115 
1 2 0  2-11 349 
1 2 5  2.59411. 
130 2.48305 
135  2.37995 
140 2.28033 
1 5 3  2.1 1347 

16J 1.36618 
I 8 0  1.73519 
2 0 0  1.54913 
2 2 0  1.4010J 

424.61 13.16b 22427.07 0.0037760 0.06504 2.231 0100784 
42b.J4 13.061 22172.22 0.3038142 0 .06601  2.151 O.JO788 
4 J 0 . 3 8  12 .722  21301.47 0.0039489 0.06081 1.915 0.00791 
433.66 12.019 20438.78 0 . 0 4 4 J 8 9 0  0.07130 1.727 0.00792 
435.98 12 .144  19585.32 0.0442349 0.07402 1.573 0.00796 
437.60 11.903 18755.84 0 .0043922 0.91620 1.447 0.0079b 

1.2 76 88 
1 .27619  
1.2 73 81 
1.27137 
1.26886 
1.2 66 33 

1.263 69 
1.260 99 
1.25822 
1 .25539  
1 .25229  
1.24953 
1.24652 
1.2 43 44 
1.2 40 30 
1.23712 

1.21388 
1.23059 
1.22726 
1.22309 
1.22047 
1.21179 1.202 96 

1.19106 
1.18519 
1.17645 

1.16795 
1.15977 
l . l S 2 0 J  
1.14466 
1.1 3781 
1.13143 
1.12553 

1.9795 
1.9452 
1.7029 
1.5462 
1.4129 
1.3142 

1.2363 
1.1756 
1.1266 
1.0876 
1.0571 
1.0324 
1.0111 
4.9983 
0.9885 
0.9806 

0.9742 
0.9694 
0.9655 
0.9630 
0.9602 
0.9562 
0.9557 
0.9556 
0.9560 
0.9520 

0.9479 
0.9375 
0.9236 
0.9083 
0.8939 
0.8805 
0.8687 
0.8654 
0.8570 
0.8357 

0.8158 
0 . 8 0 2 2  
0.7892 
0.7795 
0.7707 
0.7622 
0. 7SSO 
0 0 7463 
0.7392 
0.7327 

438.22 11.678 17921 .66  0.0445546 0.07788 1 . 4 4 0  O.JO788 
438.02 11 .461  17083 .24  0 .0047265  o . o r 9 i 7  1.249 0.00780 
438.15 11.253 16310.41 0.0348884 0.08011 1.170 0.00770 
437.43 11 .052  15531.12 0.0050613 0.08073 1.102 0.00758 
436.28 10.852 14763.11 0 . 0 0 5 2 4 1 3  0 . 0 8 1 1 2  1.342 0.00745 

433.56 15 .474  13326 .27  0.0056017 0 .08130 0.941 0.00719 
431.52 11.287 12643.06 0 . 0 0 5 7 8 5 0  0.08081 0.898 0 . 0 0 7 0 1  
429.37 10.103 11981.10 0.0059721 5.08022 0.159 U.00687 
426.88 9.925 11342 .63  0.000164J 0.07955 0.824 0.00672 

434.63 10.659 14015.65 0.9054275 0.08130 0.988 0 .00732  

426.S9 
421. SO 
418.81 
415 -61  
412.51 
404.81  
397.63 

3.747 
3.573 
3.399 
9.232 
9.072 
S.686 
8 .291  
7.184 
7 .489  
I . 1 1 3  

5 .759  
5.443 
5.143 
3.857 
5.586 
3.328 
5,083 
4.850 
b.531 
b.229 

3.874 
3.352 
2.953 
2.656 

10  735.79 
IO 147 -55 

9596.98 
9099.91 
8562.19 
7432.75 
6451.48 
5636.13 
4947.01 
4399.09 

3942.08 
3581.57 
3301.78 
3075.33 
2896.28 
2750 -86 
2615.89 
2542.18 
246S.16 
2354.47 

2277.19 
2204.91 
2138.64 
2095.76 
2068.94 
20 49 -65 
2034.67 
2022.31 
2011.69 
2002.29 

0.0063541 
0.0015510 
0 -0 061419 
0.0  063 436 

0.0076134 
0.0080637 
0.008C967 
0 .0  Od 8 6 36 
0. J 491 306 

0 .OD932 76 
0.0093955 
0.0093770 
0.0092712 
0.0091015 
0.0088769 
0 . 008j  1% 
0.4083461 
0.0080575 
0.007C959 

0.0 0695 85 
0.0 ObJ 376 
0.0 0532 70 
0.0047k30 
0 .DO42666 
0 . 0  038 758 
0 .OOJ5519 
0 . 0 0 3 2 8 0 0  
0 . 0 0 3 0 4 9 0  
0.0028505 

0.007135r 

0.07883 
0.07806 
0.07724 
0.07638 
0.57549 
0.0 7318 
0.07384 
0.06856 
0. Ob641 
0.06443 

0.06272 
0.06129 
0.06026 
0.05368 
O.JSd86 
0 . 0 5 8 4 1  
4.05810 
0.05750 
0.05747 
0.05826 

0.06014 
0.06316 
0.07004 

0.08117 
0 . 0 8 5 3 5  
0.08866 
0.09125 
0 . 0 9 3 2 4  

o.or606 

o.aq4ea 

0.09601 
0 . 0 9 7 1 1  
0 . 0 9 8 0 8  
0.09901 
0 . 0 9 9 9 4  
P.10492 
0.10196 
0.10306 
0.10423 
0.10545 

0.10675 
0 . 1 0 8 1 0  
0 . 1 0 9 5 1  
0.11318 
0.11704 
0.125 12 
0.13332 
0.34160 
0 .18350 
0.27727 

0.33495 
0.39286 
0.45255 
0 .52273  
0.78002 

0.791 
0.761 
0 .  734 
0.708 
0.684 
0.631 
0.585 
4.546 
0.512 
0.483 

0 . 4 5 8  
0.437 
0.420 
0.406 
0.395 
0 .386  
0.379 
0.374 
0.370 
0.365 

0.364 
0.367 
0.J90 
0.407 
0.422 
0 . 4 3 4  
0.445 
0.456 
0.465 
0.475 

0 .OO658 

0.00632 
0.00620 
0.00610 
0.00586 
0.00565 
0 . 0 0 5 4 9  
0 .00538  
0 . 0 0 5 3 3  

9 . 0 0 5 3 2  
0.00538 

O.OOb45 

. .. 
332.53 
388.59 
386.38 

386.62 
388.52 
392.44 
398.51 
406.66 
416.92 
429.12 
443.08 
459.02 
495.39 

537.71 
634.82 
739.24 
652.23 
965 -47 

1073.18 
1176.22 
1265.96 
1349.24 
1425.42 

1495.83 

1025.14 
1686.61 
1747.19 
1b07 -76 
1868 -42 
1929.74 
1391.79 
2054.46 

2118.43 
2ins.o'r 
ZL48.42 
241*.5* 
2583.89 
2929.59 
3278.20 
3629.87 
5445. 73 
7429. SI )  

9602.84 
11907 -92 
143 43.51 
17077 -19 
25113.08 

is61.8n 

. . ~ ~ ~ ~ .  
0 . 0 0 5 5 0  
0.00567 
0 . 0 0 5 8 6  
0.00608 
0.00633 
0.00653 
0.00680 
0.00745 

0 . 0 0  818 
0 . 0 0 9 5 0  
0.01148 
0.01343 
0.01539 
0.01737 
0.01939 
0.02146 
0.02358 
0.02575 

-. ~~~~ ~ 

1.12007 
1.11503 
1.10607 

1.09839 
1 .OS645 
1.07691 
1.0 693 6 
1.06325 
1.05820 
1.05396 
1.050 JJ 
1.41719 
1.04444 

~~. ~ .. 
240 i .zaoso 
2 60 1.18052 
280 1.09612 

.. ~ 

Z.451 
2 . 3 1 5  
2.230 

3 0 0  1.02381 
3 2 0  0.96108 
3 4 0  0.90607 

360 a .  8 5 7 3 7  
380  0.81391 
C O J  0.77487 
420 0 m 73956 
440 0.70 747 
460  0 -67814 
4 8 0  0.65124 
500 0.62646 
520 0.60355 
5 4 0  0.58230 

2.180 
2 .156  
1.148 

2 . 1 5 2  
1 . 1 6 3  
2.178 
? . l Y S  
2.211 
2.227 
2.240 
2 . 2 5 2  

1991.82 
1986.00 
1978.94 

0.0026779 
0.0025265 
0 . 0  023925 

0. 484 
0.493 
0.502 

0.02797 
0.03025 
0 .03255  

1 . 0 4 2 0 2  
1.03986 
i. 0 37 92 

0.7268 
0-721b 
0.7169 

1972.33 
1966 -17 
1960.41 
1955.01 
1949.94 
1925  -17 
1940.68 

1936.43 
1932 e 4 2  
1928.62 
191 9.96 
1912.33 
1899.51 
1889.27 
1880.85 
1854.68 
1841.18 

1832.99 
1827 .59  

0.0022 730 0.511 
0.520 
0.529 
0 . 5 3 8  
0.247 
0.556 
0.565 

0.574 
0.583 
0.592 
0 . 6 1 5  
0 . 6 3 8  
0 . 6 8 3  

0.03492 
0.03733 
0.03980 
0.44230 
0 .04486  
0.04747 
0.05012 

0 . 0 5 2 8 3  
0.05558 
0.05839 
0.46562 
0.07319 
0 . 0 8 9 3 0  
0.10675 
0.12551 
0.23797 
0.46211 

0.66802 

i . o s 6 i r  
1.03458 
1.033 1 3  
1.03180 
1.0 30 57 
1. 02944 
1.02840 

i .ozrcz  
1.02651 
1.02567 
1.02377 
1.02214 

0.7128 
0.7092 
0.7061 
0 . 7 0 3 4  
0.7010 
0.6990 
0.6972 

0.6957 
0.6943 
0.6932 
0.6909 
0.6892 
0.6870 
0. 6856 
0.6827 
0.6834 
0.5611 

0 .559r  

0.0621b57 
0 .0020 687 
O.OOlY807 
0.0 0194 02 

2 . 2 6 2  
2.270 

0 .0518265 
0.0017585 

560 0.56253 
5 8 0  0.54410 
6 0 0  0.52686 

2 .215  
2.219 
2.282 

0.0016957 
0 . 0  0153 75 
0 . 0 0 1 3 8 3 3  

650 0.48826 
700 0.45552 
8 0 0  0.40062 
9 0 0  0.3579'4 
io00 0.32353 
1 5 0 0  0.21867 
2 0 0 0  0.16521 

2500 0.13276 
3 0 0 0  0.11097 
3500 0.09532 
4 0 4 0  0 .08353 
5 0 0 0  0.06677 

2 .283  
2 . 2 8 1  
2.267 
2 .254  
1 . 2 4 0  
2 .164  
2.05Y 

0.0014629 
0.9013602 
0.0011937 

-. ~ . _  
1-01947 
1. Oil 38 
1.01570 
1.0 1059 
1 . 0 0 8 0 0  

. . . . -. . . 
0.0410643 
0.0 043607 
0 .0  096475 
0.0004818 

.~... 
0.728 
0.772 
0.988 
1.190 

i .d.31 
1 .562 
1.735 
l .JU1 
2.221 

0.0003927 1.-9*b 
I .  849 
1.764 
1.661 
1 .369  

1.0 U642 
1.0 0537 
1 . 0 0 1 6 1  
1.00404 
1.00323 

0.0 00 3282 
0 . 0 0 0 2 8 2 0  
0 .OOOZ472 
0.000198d 

0.90571 
1.17389 
1.68265 
2.33 988 

-.~.. 
0.5593 
0.5581 
0.5527 

_ .  . 
1823.48 
1820.09 
1810 -25 0.5118 

' TYO-PHASE BOUNDARY 
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TnEKnODINPMIC PKOPEWSIES Of PARAMYORJGEN 

Z O O 0  P S I *  ISOaLR 

TEnPERATURE Y O L U M  ISOTHERM I5lJ:HORL INTEHNAL 
OERIVATIdE D E 2 I V A l I V C  EIiERGY 

DEG. R CU F T I L B  CU FT-PSIAILB ?SlA/R BTU/LU 

32.066 
34 
36 
38 
43 

42 
44 
46 
48 
5 0  
52 
54  
56  
58 
60 

62 
64  
66  
68 
70 
75 
80 
85  
90  
9 5  

100  
1 0 5  
110 
115 
120 
1 2 5  
230 
135 
140 
1 5 0  

160  
180 
2 0 0  
220 
240 
2 60 
2 8 0  
3 0 9  
328 
340 

366 
380 
4 0 0  
420 
440 
460 
2 8 0  
500 
520 
540 

560 
5 8 9  
60; 
650 
700 
bO0 
90d 

1300 
1iCO 
2 0 0 3  

25CO 
3350 
350G 
400G 
500G 

0.19213 
0.1935 1 
0.195OC 
0.19655 
0.19817 

0.19983 
0.2015 9 
0.20343 
0.20535 
0.20755 
5.20943 
5.21160 
0.21387 
0.21623 
0.21869 

0.22 124 
0.2239C 
0.22666 
0.22 35 3 
6.23252 
t.24046 
0.24YZ 1 
0.25673 
0.26Y05 
o.za01a 

0.2920 7 
0.3046b 
0.31793 
0.33175 
0.34605 
0.36073 
5.37573 
0.39096 
0.40637 
0.4375 1 

0.46889 
0.52975 
0.59156 
0.65281 
0.71328 
5 .7 7292 
8.83119 
0.88996 
0.94753 
1.00457 

1.06116 
1.11736 
1.1732 3 
1.22862 
1.28415 
1.33927 
1.39220 
1.44896 
1.50558 
i -5583 7 

1.61240 
1.66614 
1.72093 
1. 8560 8 
1.99065 
2 -25959 
2.52 757 
2.79508 
4.12911 
5.46114 

6.79247 
8.12357 
3.45494 

L J .7463 5 
13.49105 

4499 -63 
4309.12 
4235.64 
4112.03 
5969.06 

3840 -84 
3708. 82 
3581 061  
3453.22 
3328.01 
3202.67 
3087.18 
2971 -36 
2859.01 
2751.71 

2644.12 
2543.33 
2949 -14 
2155.41 
2265.63 
205Y.01 

1720.J5 
158?.d* 
1477.63 

i m . 9 ~  

1391.40 
1322.8G 
1260.39 
1231.5 i  
l20b. 36 
1191.82 
1184.57 
1183.76 
1i89.60 
1212.13 

12 41-17 
1354.33 
1452 - 76 
1562.67 
1676 . l b  
1795.91 
1914.20 
2012.15 
2149.36 
2265.68 

23Ul.O 7 
2495.56 
Zb09.2d 
2722.2P 
2dJ4.51 
2926.13 
3057.35 
3168 -05 
3276.32 
33Ud.23 

3497.81 
3627.1J 
37ib.11 
3981.78 
4256.27 
4790 m 96 
5333.51 
5868.14 
8536 - 0 8  
11136 -61 

13865 .Jm 
16521 - 2 4  
19182.37 

27165.93 
z i a 4 3 .  si 

8 5 . 4 9 2  
85.159 

0 4 . 0 ¶ 8  
83.451 

82.942 
82.131 
81.205 
80.163 
79.018 
77.78b 
76.469 
75.057 
73.570 
72.G24 

70.425 
68.777 
6 7 . 1 J U  
bY.393 
03.674 
59.355 
5s .097 
50. Y6Y 
+?.id30 
63-56? 

33.97b 
3 6 . 8 7 2  
34. D5b 
31.523 
23.245 
27.200 
25.376 
23.146 
22 .2b8 
13-32 0 

17.817 
14.944 
12.784 
11.161 

9.934 
8.905 
8.093 
7.422 
6.856 
3.377 

5. Yb2 
5.650 
5.281 
4 . 9 3 8  
i. 74b 
6.519 
4.313 
4.126 
3.955 
3.799 

3 . 6 5 4  
3.521 
3.597 
3.124 
2.895 
2.521 
2.237 
?.OO6 
1.334 

l.OC5i 

0 . 7 3 3 d  
O.bb64 
O . > 7 l i  
D.*998 
5.3999 

8, .  627  

-121.306 
-125.630 
-i22.756 
-ilY.757 - 116.641 

- 1 13.411 
-110.063 
-106.602 
-103.831 

-99.352 
-95.568 
-91.682 
-87.697 
-83.610 
-79.440 

-15.159 
-70. 848 
-66.423 
-b1.935 
-57.372 
-45.791 
-33.b8b 
-21.372 

-8 .a id  
3 . Y P L  

lb .891 
29.798 
42.701 
55.569 
68.385 
81.141 
93.845 

106.509 
119.159 
166.518 

170.143 
228.460 
275.440 
332.93J 
392.619 
453.607 
515.615 
577.902 
639.612 
703.581 

loU.597 
619.554 
d77.428 
934.269 
991.131 

1 ~ 4 5 . 1 1 3  
lOY9.3JJ 
1152.865 
1265.809 
1 2  58.  i 44 

13 10.178 
i l 61 .625  
1213.211 
1548.  5b6 
16b6.981 
1Yl8.*41 
2168.34U 
2 4 1 d . l i l  
3 07.. b4b 
4 Y66.953 

b326.012 
7755.3bl 
3250.5J6 

ENTHALPY 

bTU/Ld 

-5 1.15~ 
-53.975 
-5G.z.39 
-46.Y65 
-*3.251 

-39.406 
-35.404 
-31.262 
-26.381 
-22.501 
-16.005 
-13.315 

-8.49U 
-3.536 

1.549 

U . 7 4 7  
1 i . 0 7 2  
17.514 
23.072 
28.733 
43.363 
50.6iI6 
74.441 
Y Y . 0 2 9  

1117.603 

165.058 
142.634 
160.444 
178.931 
196.541 
214.737 
232.996 
251.3 0 0  
269.657 
300.550 

323.795 
416.651 
494.521 
574.695 
65b.778 
746.d55 
0 2 3 . 8 0 4  
9C7.CSb 
9YO-525 

1072.619 

1153.593 
1213. 164  
1311.YJO 
1J89.147 
1465.711 
1541. I l l  
i615.Lb8 
1669.48L 

1835.27C 

i907.344 
1 9 7 %  0 YS 
2050.550 
2227.365 
2404.286 
2754.869 
1104.425 
3453.2s. 
5233.807 
6YY1.46. 

6842. 3 I 2  

121>6.1J4 
1*827.271 
193b3.913 

17b2.b54 

10763.692 

ENTROPY 

BlUILo-R 

1.255Gi 
1.35114 
1.44940 
1.54590 
I.04126 

1.73502 
1.82810 
1.92017 
2.01125 
2.10146 
2.19081 
2.27931 
2.36784 
2.45396 
2 . 5 4 0 ~ 7  

Z - O r 5 3 8  ~. ~ ~~ 

2 . 7 ~ 9 9 0  
2.7'33 63 
2.87659 
2.95673 
3.16041 
3.3572L 
3.59Y50 
3- 7 O b b 9  
3.91dY0 

4.09124 
4.2687b 
1.43445 
2.5YC35 
4. 74851 
4.89766 
5.02028 
5.17845 
5.31196 
5.56649 

5.80685 
6.24091 
6.650 99 
7.03500 
7.38965 
7.72132 
8.03376 
8.3  2241 
8.59U36 
d.13694 

9.57045 
9 . 2 6 i i l  
9.48770 
9.07054 
3.85422 

a a . 6 ~ 7 5  

10.14232 
i 0. 868 66 
IG.98925 
11.27354 
11.53514 
12 .0 r3b l  
12.41503 
12.7dZJ5 
14.2I,lZZ 
;5.2275> 

26- 052Y9 
i O . 7 4 3 7 d  
i 7 . J b l l l  
16. lub33 
19. Y5559 

1.254 
1.289 
1.321 
1.354 
1.383 

1.409 
1.434 
1.457 
1.478 
1.497 
1.515 
i . 531  
1.545 
1.556 
1.569 

1.571, 
1.506 
1.796 
1.602 
1.0Cb 
1.615 
1.6211 
i . 0 3 L  
i .o*4 
i .058 

1.074 
1.685 
1.762 
1.722 
1.747 
1.775 

1.U46 
1.888 
1.982 

2.017 
2.295 
2.494 
2.677 
Z - A l U  
2.913 
2.9b2 
2.977 
2.966 
2 .  930 

2.8YY 
2 . 8 5 4  
2.689 
2.76b 
2.725 
2.b8Y 
2 -65?  
2.029 
2 . 0 ~ 5  
2 .585 

2.506 
2.554 
2.342 
2.521 
2.500 
2.997 
2.494 
2.494 
2.539 
2.6.40 

2 .700  
2.923 
3.057 
J.224 
3.Y*7 

1.m 

1.610 
1.686 
1.751 
1.822 
1.893 

1.966 
2.037 
2.106 
2.175 
2.24* 
2.$11 
2.379 
2.444 
2.5L8 
2.971 

2.b3J 
2.b94 
L.7E.U 
2.800 
2.8bu 
2.987 
3.1111 
3.224 
.$.SL> 
3.915 

3 . C l ) l  
3.540 
3.583 
3.611 
3.632 
3.645 
3.655 
3.666 
3. b76 
3.705 

3.746 

3.952 
4.361 
4.140 
4.163 
4.190 
4.178 
4 . l S G  
4.078 

4.019 
3.958 
3.099 
3. D 4 4  
3.793 
3.746 
3 .708 
S.b7* 
2.64.1 
3.013 

3.e.98 
3.58" 
3.564 
3.536 
3.513 
3.491 
3.4Y1 
J.406 
4.527 
3.6J2 

b. 772 
0.Y.5 
4 . * 4 3  
4.217 
4. Y5Y 

3.831 

YELOC I 1 Y  
OF SOUND 
FTlStC 

517J 
5136 
5u97 
5057 
5017 

C982 
4959 
4897 
4853 
4801  
4759 
4115 
4667 
4619 
4570 

4519 
4L7O 
4422 
4372 
4324 
42G3 
408J 
3967 
3857 
a7>5 

3666 
3588 
3519  
3460 
1409 
3367 
3331 
3SUO 
3276 
3240 

3219 
3239 
3266 
3314 
3379 
3457 
$542 
3631 
3724 
3817 

3911 
* D E *  
4096 
4180 
4275 
4362 
444b 
1.529 
4609 
b i b 8  

4764 
4839 
4913 
5096 
5268 
5580 
5861 
b i b 6  
7412 
b439 

Y3C.j 
15117 
1 CbL2 
l l 5 t C  
12636 

TdO-PMASE UOUNOARI 

I20 



2 0 0 0  P S I 4  I S O I A R  

TMERMODYN4MIC PROPERTIES OF PARAMVDRUGEN 

r E M P E R A I  URE 

OEG. R 

32.066 
34 
36 
38 
40 

42 
44 
46 
48 
so 
52 
54 
56 
58 
60 

62  
64 
66 
60  
70 
75 
80 
85 
90 
95 

1 0 0  
105 
1 1 0  
1 1 5  
125 
125  
130 
135 
14; 
150 

160 
180 
2 0 0  
220 
2 4; 
265 
2 8 0  
s u o  
329 
340 

360 
100 
400 
420 
440 
460 
480 
500 
520 
540 

560  
5 8U 
600 
650 
700 
800 
900 

1 0 0 0  
1500 
2000 

2500 
3 0 0 0  
3 5 0 9  
4030 
SO00 

O E N S I T I  

L a i c u  FT 

5 .LO490 
5.16763 
5.12823 
5.08776 
5.0462b 

5.00422 
4.96048 
6.91565 
4.66977 
4. 822 80 
4.77479 
4.72579 
4.67569 
6.62461 
4.572 76 

4.519% 
4.6b631 
4.41188 
4. 35669 
6.300 79 
4.15835 
4.01270 
3.86506 
3.71677 
3.56916 

3.42303 
3.28217 
3.1453b 
3.J1433 
2.88977 
2.77213 
2.66147 
2.55 77'3 
2.46080 
2.28564 

2.13269 
1,88766 
1.69045 
1.53104 
1.40196 
1.295dO 
1.20223 
1.12364 
L .a5536 
9.99545 

0.94230 
O.d94% 
9.05256 
0.81319 
0.77873 
0.74668 
0.71726 
0.69015 
0.66508 
0 - 64182 

P.62U17 
0.59998 
0.58108 
0. 53877 
0.5023U 
3.44256 
0.39564 
0.35 777 
0.242lU 
0.18311 

0.16722 
0.12310 
0.10576 
0.09269 
0 * 07412 

141.00 13.100 
445.71 12.776 
449.52 12.176 
452.37 12.204 
454.43 11.952 

455.49 11.761 
CSb.1.1 11.544 
6 5 6 - 5 I  11.339 
6 6 - 2 6  11.140 
455.85 10.942 
454.75 13.751 
453.82 10.572 
452.45 10.390 
450.9* 10.211 
*49.53 11.038 

4 4 6 . 6 ~  3.066 
4.4.74 9.696 
442 .82 3.532 
540.36 3.171 
437.bd 9.21 Y 
430.91 8. 849 
426.66 9.473 
62J.38 8.902 
417.21 7.697 
415 -34  7.330 

115.50 5.982 
416.07 6.666 
419.96 5.363 
~ 2 5 . 4 n  6.972 
633.47 i . 7 9 5  
412.77 5.526 
451.23 5.271 
467.49 5 .026 
482 -77 4.7Y7 
517.92 4.375 

550 .a5 4.003 
6S6.47 1. 450 
759 -25 3. 032 
871.0U 2.722 
985.45 2.507 

1091.Ju 2.363 
1191.37 2.273 
m z . 9 5  2.219 
1366.lb 2.191 
1442.3J 2.181 

1512.73 2.184 
1578.b8 2.192 
1642.02 2 .204  
1703 -50  2.221 
1764.09 2.236 
1824.67 2.250 
1685 * 35 2.263 
1946.69 2.271, 
2038.17 2.283 
2071.47 2.290 

2135.52 2.294 
2200.10 2.290 
2265.51 2.309 . 
2431.74 L.100 _.._. ~~ 

2b51.16 2.29b 
2947.03 2.281 
3295-76 2.265 
3647.54 2.250 
5463.82 2.170 
7447.95 2.064 

9624.18 1.950 
11927 -56 1.852 
14360 -72 1.767 
17031 -05 1.672 
24970.80 1.361 

h -Y  tOP/OY 

U P S I A  

23420 -44 
22581.34 
21121.31 
20l~70.18 
2 0 1128. Y3 

19;!20 -39 
18 39 7 -55 
17liu5.96 
168116 m 42 

13.225.67 
i257a.59 

11 351.2Y 
11.s59.30 
19U05.33 
10261.77 

9744.71 
8562.19 
7 523 -48 
6647.90 
5 90 1.77 
5273.92 

4 763 -91 
6351  -65 
3991.W 
371L.16 
4486.10 
3303.89 
3152.69 
3027.81 
2927.37 
2770.43 

2 65 7.69 
2556.55 
2455 -81  
2393.76 
2552.75 
2323.55 
2301.31 
2283.42 
226 8 -59 
7255.57 

4'243 -84 
is zas .46 
2 2 2 b - 0 0  
i!ZlS-SZ 
i! LO7 -30 
2199.86 
i ! t92-91 
i! 186 .U 
i! 18 0 -34 
;!174.63 

d16 9-25 
i!164.17 
d159.38 
i! 148 -48 
2 13 8.91 
2122.93 
,!110 .is 
,2099.67 
,2067.26 
.2050.60 

2040.50 
2033.74 
2 02 8 .a2 
2024.73 
2 J 1 3 . 6 3  

0.0036503 
0.0037690 
0.5530900 
0 - 0  040 2 77 
0.5 941 640 

0 - 5  063154 
0 .50*4bu  
J - 0  0*6123 
0 ,0947669 
0.0049232 
0.0050 867 
O.UO52414 
0.005COZb 
0.3055bLI 
0- 3057259 

Js535b927 
0 .OI)60 547 
0 - J ab2 399 
3 -0C63725 
0.0065342 

5.0*73253 
0 -9076669 
9.0079701 
0.9082229 

O.OU3913 
0 .OO849e6 

0.4 564911 
0 .4Dd3 176 
0.0562327 
J.OOdO490 
0.3078427 
0 &7b l38  
0.d37155Y 

o.0a09s2t 

J.OAJSSZC 

0 .JU67038 
3 .0  E58 455 
0.0 052 58 
'2.5646627 
0.2 E62 696 
0.Gl)dbdPS 
0. iO3516 j  
0 .Oil32505 
O.ODSOL32 
0.0G28271 

0. 0 02 6 569 
3 -3025~l7L 
O.OO237bb 
O.OOZZ5bS 
0.0021501 
0 .P 020 SCl 
0 .O 0 1  9668 
il d o 1 8 1 7 2  
0.0018 141  
0.0517409 

0.30i6847 
0.0016270 
5.00:57~3 
U.0014541 
6.0013523 
O.GO118 74 
0.0010 592 
0.00095W 
0.0006455 
0 .0004 876 

0.0003920 
0.0 05 32 77 
0 . 0 0 0 ~ 8 i 6  
3. o a u  469 
3.31301986 

THERMAL Y I S C O S I T Y  
:OnoUCTIY I T Y  I 
ITU IFT-MR-R L W F T - S E C  

X 105 

0.3b709 2.287 
0.06968 2.039 
0.07249 1.834 
5.97534 1.667 
0.07762 1.529 

0,07942 1.615 
0.08Odl 1.417 
0.38164 1.232 
G.GU255 1.159 
0.08302 1.095 
0.08328 1.039 
0.08336 0.989 
0.08294 0.945 
0.0d24l 0.903 
0.06160 0.0b6 

J . O O l l 4  0.632 
5.06042 &.a01 
0.07966 4.772 
u.07085 0.745 

5.J 7585 J.b6b 
0.07362 0.61Y 
0.07144 0.579 
0.06936 G.544 
0.66713 J.514 

5.C6568 0.408 
O.Jo416 0.466 
5.06312 0.447 
0.00231 0.432 
9.06164 0.419 
0.06113 O.Cd(1 
J.  960 7 6  G.400 
O.UoO14 0.394 
0.00002 0.38b 
0. Ji0 85 0.382 

J.06240 0.379 
0.065dJ 0 .379 
0 .  9 7172 J.48U 
0.0775 3 0-616 
0.00243 0.43P 
5.08626 J -441 
5.08Y6l J . 4 5 1  
O.OY109 0.461 
0.09399 G.470 
0.09549 4.679 

0.u9669 5.408 
3.09171 0-497 
0.0 9.64 0-50b 
0.09955 0.514 
0-10046 0.523 
0.10143 0.532 
0.10215 0-541 
0.10356 u.559 
0.15471 0.559 
G .i a 532 0.568 

O.iG723 J.577 
0-10656 5.586 
U.iO998 0.595 
us11366 0.bl7 
2.11754 0.64P 
0.12566 0.685 
0.13391 0.731 
J.14225 0.776 
8 . l I C C 8  0 -993 
0.271 27 1.197 

0.33491 1.309 
0.39286 1.572 
0.15238 1.747 
0.521 86 1.915 
J.77162 2.237 

0.07852 0.721 

0 . 0 0 8 0 1  
0.00805 
0.00607 
0.09Ul3 
5.00013 

9.00697 
0.40800 
O.JO791 
6.90179 
0.00767 
0.00754 
0.00742 
O.OO726 
0.00710 
0.00696 

9.4G682 
0.60 b69 
0.1l6057 
G.00645 
O.GOoJ4 
0 . 0 0 0 1 1  
0.9059Q 
0. ~ 0 5 7 3  
3. OUi61 
0.00551 

o.uo520 
0.J0352 
0.95560 

0.00507 
0.20605 
J.59624 
G.00641 
U.60666 
0.50 719 

O.UO7dl 
0.G0098 
0.5107A 
0.41246 
0.~1420 
0.01597 
0.01779 
0.01965 
O.*.?l56 
0.02552 

0.02553 
0.02758 
O-OZ9ba 
0.03183 
0 .03401 
0.0 3 6 2 I  
J.03052 
0.04 3 84 
0.D4320 
0. i4561 

C. 06372 

0.0480b 
0.85U56 
0.05110 
0.35966 
0.06652 
O.ir8114 
0. 0 9696 
0.11390 
0.21600 
0.41091 

0.60512 
0.81648 
1.05704 
1.33514 
L.09931 

D I E L E C T R I C  
r CONSTANT 

i. 2 711 84 
1.27661 
1.27425 
1.27184 
1.26937 

1 - 2 66 87 
1.2642 8 
1.261 63  
1.25892 
1.21615 
1.25333 
1.25045 
1.24752 
1.2W55 
1.24152 

1.236 46  
1.23535 
1.2 32 20 
b.L29G2 
1.22581 
1.21765 
1.20937 
1.20103 
1.192 7 1  
1.18448 

1.17643 
1.16864 
1.16115 
1. i5402 
1.14729 
l . l s o 9 5  
1.13503 
1.12950 
1.i2435 
1.11513 

1.10707 
1.09432 
1.08415 
1. II 76 02 
l .OW41 
1.56392 
I. 5 5930 
1.05534 
1.u5.191 
1.Q4891 

1.04626 
l .GW89 
1.0 41  77 
1.03965 
l.OU11 
1 . 0  36'12 
1.035U6 
1.03372 
1.03248 
1.03133 

1.0 30 26 
1.62927 
1.02833 
1.0 2625 
1.02446 
1.02155 
1.01923 
1.0 1738 
1.31174 
1. 40887 

1.00712 
1.00595 
1.50511 
l . t G 6 4 U  
1.30358 

PRAUOTL 
NUMaER 

1.9755 
1.7643 
1.5917 
1.4512 
1.3424 

1.2605 
1.1346 
1.1617 
1.0997 
1.0660 
1.0388 
1.0155 
1.0009 
0.9890 
0.9794 

0.9717 
0.9651 
0.9594 
5.9551 
0- 9512 
0.9443 
0.9417 
0.9401 
0.9387 
0.9360 

0.9324 
0.9254 
5.9141 
0.9011 
0.8866 
0.8768 
0.8666 
6.8634 
0.8559 
0.8363 

0.8181 
0.6061 
0.7930 
0.7853 
0.77b8 
0.76.1 
0.1595 
0.7513 
0.7436 
0.7166 

0.7303 
t.7246 
0.7195 
0.1111 
0.7112 
0.7079 
0.7049 
0.7024 
0.7002 
0.6983 

0.6966 
0.6952 
0.6939 
0.6914 
0.6896 
0.6872 
0. b8S7 
0.6848 
0.6631, 
0.5644 

0.5633 
0.5630 
0.5620 
0.5569 
0.5176 
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2200 P S I A  I S O B I R  

ISOTHERM 
OERIUATIUE 

C U  F T - P S I A I L  

4660 e58 
4574 bb 
4442.5Y 

4179.90 

4019.78 
3925.55 
3795.97 
3672.95 
3527 a 4 1  
3425.35 
3309.13 
3192.12 
3079.56 
2971 -47  

2865.75 
2768.31 
2670 -55  
2516.44 

4 ~ 1 0 . 9 ~  

ISOCMORE 
LIEU W A T I I  

.B  P S I A l R  

85.283 
86.052 
115.625 
85.114 
84.518 

83.837 
83.432 
02.572 
81. bo8 
80.543 
73.383 
78.144 
7 5 . 8 2 4  
75.425 
73.959 

: I N T E R N I L  
!E ENERGY 

BTUILB 

- 1 27. 652 
-125.885 
-123.Obb 
-120.133 
-117.081 

-113.929 
-110.  615 
- 1 0  7 .287 
-103.804 - 1 0 0 .  217 

-96.529 
-92.745 
-88.865 - 84.094 
-80.836 

-76. 697 
-72.478 
-b8.184 
-63.820 
-59.390 
-48.067 

- 24.482 
-12.303 

0.0b9 

12.695 
25.292 
37.926 
50.571 
63.210 
75. 839 
88.458 

101.077 
113.711 
139.109 

164.834 
215.392 
270.649 
328.469 
388.497 
4 5 0 . 0 1 3  

-3b.420 

ENTHPLPV 

B r u t L n  

-49.858 
-47.729 
-44 .3  35 
-40.804 
-37.135 

-33.331 
-29.391) 
-25.317 
-21.102 
-16.754 
-12.274 

-7.667 
-2 .931 

1.930 
6.911 

12 .009  
17 .221  
22 .545  
27.377 
33.512 
*7.773 
62.b13 

93.315 
110.282 

711.009 

ENTROPY 

BTUILB-R 

1.26120 
1.32503 
1.42201 
1.51148 
1.61155 

1.70435 
1.79581 
1.88651 
1.97620 
2 .06494  
2.15279 
2.23973 
2.32585 
2.41114 
2.49557 

2.57914 
2.66180 
2.72379 
2.82488 
2.911511 
3.101 84 
3.29337 
3.48027 
3.66209 
3.83904 

CY CP 

BTU / LB -R 

1.264 1.616 
1.287 1.662 
1.321 1.732 
1.352 1.800 
1.381 1.068 

1.407 1.936 
1.432 2.007 
1.455 Zed75 
1.476 2.141 
1.497 2.207 
1.515 2.275 
1.531 2.336 
1.546 2.399 
1.560 2.461 
1 .571  2.520 

1.582 2.579 
1 .591  2.b34 
1.600 2.689 
1.606 2.742 

YE L O C I T l  
OF SOUND 

F l l S E C  

r E MPE RATURE 

DEG. R 

32.702 
34 
36 
38 
40 

42 
44 
46 
48 
50 
52 
54 
56 
58 
60 

62 
64 
6b 
68 
70 
75 
80 
85 
90 
95 

100 
1 0 5  
110 
115 
120 
125 
1 3 0  
135 
140 
150 

1 LO 
180 
200 
2 2 0  
240 
260 
2 8 0  
300 
320 
340 

360 
3 80 
4 0 0  
4 2 0  
440 
4 6 0  
COO 
5 0 0  
520 
540 

560 
580 
bo0 
b50 
roo 
8 0 0  
900 

1 0 0 0  
1 5 0 0  
2000 

2500 
3000 
3 5 0 0  
4eoo 
5 0 0 0  

UOLUnf 

cu FTILB 

0.19096 
0.19185 
0.19326 
0.19473 
0.19626 

0.19785 
0.19949 
0.20121 
0.20301 
0.20488 
0.20682 
0.20884 
0.21094 
0.21313 
0.21539 

0.21 77 5 
0.22018 
0.2227 1 
0.22533 
0.22805 

5255 
5232 
5195 
5157 
5119 

5080 

5007 
4967 
4923 
4879 
483b 
4790 
4745 
4699 

4652 
4608 
4561 
4514 
4468 
435b 
4243 
4133 
4025 
3926 

383? 
3758 
3687 
3624 
3569 
3520 
3478 
3242 
3411 
3364 

3334 
3339 
3353 
3391 
3449 
3520 
3601 
3b88 
3777 
3869 

3961 
4052 
4143 
4232 
4320 
4405 
4489 
4570 
4650 
4128 

4804 
4870 

5040 

72.413 
75.885 
63.285 
b7- 660 
6s. 017 2485.41 

2277.51 
2091.82 
1930 S O Y  

1.611 2.793 
1.619 2.911 
1.627 3.024 
1.639 3.131 

. - . . . 
0.2 352 6 
0.24310 
0.2515 9 

... ~- 
61.073 
57.7b2 
53.758 
43.918 0.26073 

0.27054 
1787.99 
1671.33 

1.652 3.231 
1.66b 3.317 

1.681 3.390 
lab94  3-41? 
1.710 3 . s 9 5  
1.730 3.533 
1.755 3.564 
1.764 3.590 
1.817 3.611 
1.854 3.629 
1.896 3.648 
1.989 3.690 

2.094 3.740 
2.301 3.635 
2 . 5 0 0  3.960 
2.683 4.075 
2.824 4.156 
2.91Y 4 .200  
2 .968  4.207 
2.983 4.186 
2.971 4.145 
2.943 1 .091  

2.903 4.031 

0.21099 
0.29204 
0.30364 

1575.21 
1497.5Z 
1635.97 

42.914 
33.796 
36.940 

127.163 
144.2 62 
161. bZ2 

4.01225 
4. 17999 
4.34060 

0.31574 
0.32827 
0.34110 
0.35439 
0.3b784 
0.38148 
0 .*o 91 7 

0.43719 
0.49243 
0.54808 
0.60350 
0.65830 
0.71213 
0.76623 
0.81923 
0.87169 
0.92368 

0 -97521 
1. 02647 
1.07136 
1.12802 
1.17w2 
1.22862 
1.27864 

1388.76 
1353.64 
1329.12 
1313.61 

1305.W 
1 3  1 b . b8 

1343.06 
1443 e79 
1531.80 
1634 -60 
1744.82 
1859.16 

i 3 0 r . t ~  

34. 338 
31.986 
23.846 
27. 921 
25.18b 
24.624 
21.947 

119.196 
196.942 
214.827 
232.1127 
250.926 
269.119 
305.790 

342.937 

493.928 
574.322 
65 6. 70  9 
750.323 
824.473 
908.432 
991. 7 6 8  

1072. 146 

158.019 1155.380 
1235.388 
1314.170 
1391.784 
1468.326 
1543.890 
1618.595 
1692.545 
1765.843 
1838.574 

1910.752 
1982 .599  
2 054.14 5 
2231.750 
2408.239 
2759.073 
3100.811 
3257.779 
5208.735 
6996.461 

8847.429 
lOlb8 .962  
12763. 0 3 1  
14831.158 
19354.304 

4 i 6 . 0 0 0  

4.49683 
4.64786 
4. 79391 . . ~ - -  
4.93510 
5.07173 
5.20404 
5.45708 

13.762 
15.551 
IC. 177 

5.69676 
6.13227 
6.54264 
b. 92569 
7.20367 
7. 61869 
7.93039 

8.48913 
8.73855 

8.97080 
9.18711 
9.38925 
9.57857 
9.75667 
9.92462 

IO. 0 8 3  38 
10.23450 
10.37816 
10.51561 

10.64631 
10.77229 
10.89J63 
11.17.824 
11.44008 

8.22017 

i i . g o a 8 8  
i ~ . s z n s i  
12.60790 
14.10714 
15.13355 

15.95901 
16. 64973 

12.381 
1). 983 

9.87G -.~. .-. 
1975.17 
2091.60 
2207.79 
2323 -41 

.. ~ . 
8.9bC 
8.215 
1.586 
7.049 

5 12.327 
574.b94 
636.650 
697.851 

2438.33 
2552.52 
2665.99 
2778.79 
2890.96 
30 02. 57 
3113.66 
3224. 31 
3334.55 
3444.42 

3553.97 
3663.23 
3772 - 2 3  
4043.77 
4314.21 
6852.70 
5389.07 
5924.11 
8590 -57 

11252 -46 

13913.45 
Ib574 e29  
19235.15 
21896.09 
27218.20 

5.587 
5.184 
5.830 
5.516 
5.235 
4 .983  
4.755 
4 .548  
4. 359  
4.186 

4.026 
3.878 
3.742 
3 . 4 6 0  
3.184 
2. 774 
2.459 
2.209 
1.468 
1. 1 O t  

0.8797 
0.7330 
0 .6283 
0.5490 
0.4398 

8 1 7 . i 2 i  
875.211 
932.251 

2.858 3.969 
2.813 3.909 
2.769 3.855 
2.729 3.801 980.2M 

1097.703 
I 043.374 2.692 3.756 

2.660 3.715 
1151.339 
1204.380 
1256.905 

2.632 3 . 6 8 0  
2.608 3.650 
2.587 3.624 

1308.918 
1360 640 
1412.095 
1519.603 
1 bbb. 143 
1917.399 
2167.851 
2417.723 
3674.547 
4968.911 

6326.887 
7755.453 
9256 .  467 

10830.814 
14353.711 

2.570 3 . 6 0 3  
2.556 3.584 
2.544 3.569 
2.521 3.540 
2.510 3.521 
2.499 3.501 
2.495 3.492 
2.495 3.290 
2.539 3.527 
2 .646  3.632 

2.707 3.772 
2.923 3.908 

1.47733 
1.52673 
1. 57605 
1.69902 
1.82163 
2.0b60b 
2.3 097 8 
2.5530 3 
3.76598 
4.97690 

b.18720 
7. 3972 9 
8.bO759 
9.81968 

12.27499 

4 0 5 i  
5127 
5295 
5613 
5912 
6195 
7435 
8459 

9341 
10133 
10857 
11519 
12653 

17.26711 
18.01204 
19.85339 

3.056 4.042 
3.221 4.213 
3.881 4 .929  

TYO-PMISE BOUNDARY 
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.. 
36 
3 8  
40  

42 
44 
46 
48 
5Q 
5 2  
5 4  
56 
58 
60 

62 
6 4  
66 
68 
70 
75 
80 
85 
90 
95 

l o a  
105 
110 
115 
120 
125 
130 
135 
140 
150 

160 
180 
LOO 
220 
240 
260 
2 8 0  
300 
320 
340 

3 bo 
380 
4 0 0  
620 
640 
460 
4 8 0  
500 
5 2 0  
540 

560  
580 
5 0 0  
650 
700 
800 
900 

1 0 0 0  
1500 
2 0 0 0  

2500 
3 0 0 0  
3500 
1 0 0 0  
5 0 0 0  

2200 P S I &  ISOBAR 

TEHPEWATURE DENSITY 

DEG. R L W C U  FT 

’ 32.702 5.23664 
I* 5.21 241 

5.17433 
5.33531 
5.09535 

5.05443 
5.0 1287 
4.96988 
6.92591 
4.8b099 
4.83511 
4.78835 
6.76062 
4.69204 
4.64266 

4.59252 
9.54165 

4.43784 
4.38502 
4.2306b 
4.11360 
3.97479 
3.83531 
3.69630 

3.55 089 
3.42424 
3.29340 
3.16719 
3.04625 
2.93103 
2.82179 
2.71857 
2.62135 
2.44396 

2.2 87 33 
2.03073 
1.824% 
1.65701 
1.51888 
1. 60326 
1.30515 
1-22 0 66 
1.14719 
1.0 8262 

l.OPS31 
0.91221 
0 92810 
0.88651 
0.84859 
0.81392 
0.78208 
0.75273 
0 * 72557 
0.70036 

0.67690 
0.65500 
0.63450 
0.58 857 
0.548% 
0.18401 
0.43294 
0.39269 
0.26551 
3.20091 

0.16162 
0.13518 
0.11618 
0.10184 
0.08147 

4.49ooa 

( O Y l O l b l V  TttERtIAL 
CONDUCTIVITY 

1 l O E G .  R BTU/FT-MR-R 

457.19 
460 e57 
464.88 
460.22 
470 .ab 

472.57 
473.42 
274.00 
474.58 
47b.93 
474.37 
473 -61 
472.57 
$71 -42 
4 t 0 . 0 8  

466.91 
467.19 
465 s 41 
463.41 
461.57 
455.46 
450 e42 
446.79 
443.87 
442. 63 

442.85 
444.21 
447.41 
452.53 
459.57 
468 -54  
479.43 
492 -46 
506.99 
541.10 

581.46 

78O.72 
891.34 

1002.88 
1110.11 
1209.68 
1300.94 
1383.92 
1459.91 

679.2a 

is30 .2J 
15%.0Y 
1659.38 
1720 -80 
1781.15 
1841 .*I 
1902.51 
1963 -91 
2025.98 
2088.69 

2152.75 
2217.35 
2282.70 
2449.07 
2118.55 
2964.55 
3313.39 
5665.25 
5481.90 
7466.57 

%43 -46 
11947.17 
14378.32 
17087.24 
24851.44 

13. 0 6 0  
12. 827 
12.530 
12.261 
12.012 

1L.787 
11.620 
11. 417 
11.221 
11.025 
10.037 
10.660 
10. 482 
10.307 
10.138 

3.97% 
9.809 
9.647 
3.492 
3.346 
8.991 
9.629 
3.251 
7.878 
7.517 

7.174 
5.862 
5.559 
b. 245 
5.962 
5.708 
5.445 
5.192 
6.955 
C.514 

4.126 
3.542 
1.108 
?. 7.95 
2.560 
2.410 
2.314 
1.25b 
2.225 
2.213 

2.213 
2.221 
2.233 
2.247 
2.261 
2.274 
2.285 
Z 296 
2 .304 
2.310 

2.314 
2.316 
E a 3 1 8  
2.317 
2.311 
2.294 
2.277 
Z.260 
2.177 
2.069 

1.953 
1.856 
1.770 
1.676 
1.391 

2bCO5.78 

2 6 469 -32 
19ft78 a26 
I 8 ab5.52 
18U92.63 
17114.86 
16561.97 
15045.26 
151.32. 65 
14S49.43 
isr95.53 

131.61.03 
l2B72.68 
l lY90 .99  
11433.85 
10098.57 

9b80.91 
8foO4.90 
7b71.71 
6 a57 -49 
6177.72 

5bOb -01  
5127.85 
4729.24 
4398.45 
6123.53 
36895.71 
3108.82 
3553.70 
3422.01 
32 17.91 

3472.01 
2431 -93 
2194.98 
21’08.21 
2650.16 
2608.89 
2977.79 
2555.15 
2532.76 
2515.38 

2500.20 
24 b6. 69  
2 4  74 -51 
2 4  63 .42 
2453.25 
2463.85 
2435.14 
2427.01 
24 19.45 
2412.34 

2405.67 
2399.40 
2393.48 
2380.01 
2368.32 
2 348.76 
2333.15 
2320.62 
2281.09 
2260.96 

2248.75 
2240 .59 
2254.67 
2229.82 
2217.31 

0.0035353 
0 .OO360 88 
0.0037249 
0.0 O38SC7 
0.0039683 

0 0 0 040 957 
0.0042398 
0.0 063 769 
0.0045106 
0.0146517 
0 a 0047931 
0 .*Oh9317 
0.0050 767 
0 .O 052199 
0 ~ 0 0 5 1 6 l l  

0.0055044, 
0.0056380 
0 0 057781 
0.0059175 
0.0060574 
0 - 0  063912 
0 -0067127 
0 a 0  070 0 73 
0.0072794 
U .0074930 

0 a 0  U7655O 
0 - 0  O776Od 
0.0078110 
0.9078069 
0.0 0775 55 
0.0076613 
0.0075323 
0.007168b 
0.0 071 957 
0 - 0  0682 02 

0.0064328 
0.0056452 
0.0050724 
0 .OOk5716 
0.0041443 
0.0 0.37831 
0.0034776 
0 - 0  032 17b 
0.0029951 
0.0028025 

0.0 026 346 
0.0024869 
0.0023560 
0 . 0 0 2 2 3 M  
0.0021340 
0 . 0 0 2 ~  391 
0.0019528 
0.0018740 
0.0018017 
0.0017351 

0.0016735 
0.001616k 
0 .OO15633 
0.0016*53 
0.0013445 
0 .0011811 
0.0 013 540 
0.0 009521 
0.0006434 
0 - 0  00 5864 

0.0 003912 
0.0 00 J 2 71 
0.0 OUZ8lZ  
0.0002465 
0 .on01 986 

0.06905 
0.07091 
0.07364 
0.07661 
0.07900 

0 . 0 8 0 8 3  
0.08239 
0.08350 
0.08429 
0.08484 
0.08517 
0.08532 
0.08495 
010b448 
0.08392 

0.08332 
0.08265 
0.08193 
0.08117 
0.08039 
0.07831 
0.07618 
0.07409 
0.07207 
0.07019 

0.06846 
0.06690 
0.06576 
0.06494 
0.06426 
0.06319 
0.06326 
0.06265 
0.06245 
0.06316 

0.06459 
0.06690 
0.07344 
0.07905 
0.08376 
0.08760 
0.09063 
0.0 9299 
0.09480 
0.09622 

0.09736 
0.09833 
0.099Zk 
0 . 1 0 0 1 1  
0 . 1 0 1 0 1  
0.10196 
0.10296 
0.10605 
0 10520 
0.10641 

0.10771 
0.10906 
0.11U47 
O. i l415 
0.11804 
0.12619 
0.13450 
0.14290 
0.18546 
0.27727 

0.33494 
0.39282 
0 . l 5 2 2 2  
0.52106 
0.76439 

VISCOSITY THERHAL DIELECTRIC 

LWFT-SEC SP Fl/HR 
OIFFUSIVITV CONSTANT 

I 105 

2.343 
2.164 
1.945 
1.761 
1.615 

1.491 
1.386 
1.296 
1.218 
1.150 
1.090 
1.037 
0.989 
0.946 
0.907 

0.872 
0.839 
0.810 
0.782 
0.757 
0.700 
0.652 
0.611 
0.575 
0.566 

0.517 
0.693 
0.473 
0.457 
0.442 
0.431 
0-421 
0-613 
0.407 
0.598 

0.393 
0.390 
0.411 
0 .  426 
0.438 
0.448 
0.458 
0.467 
0.675 
0. 484 

0.492 
0 0 5 0 1  
0.599 
0.51b 
0 a 526 
0.535 
0.544 
0.553 
0 .lib1 
0.570 

0.579 
0.588 
0.597 
0.620 
0 643 
0.688 
0.755 
0 s 779 
0.998 
1.204 

1.398 
1.582 
l .75b 
1.928 
2.253 

0.00816 
0.00819 
0.00822 
0.00830 0. 0 0  829 

0.00827 

0.00810 
0.00799 
0.00787 
0.00775 
0.00763 
0.00147 
0.00732 0.00717 

0.00703 
0.00641 
0.00619 
0.00667 
0.00636 
0 .00613 
0.00613 
0.00595 
0.00582 
0.00573 

0.00567 
0.00567 
0.00 571  
0.00560 
0.00592 
0.00605 
0.00621 
0-00635 
0.00653 
0.00700 

0- 00 755 
0.00859 
0.01016 
0. O i  171  
0.01327 
0.01486 
0.01651 0. Olb20 

0.01994 
0.02172 

0.02355 
0.02541 
0.02735 
0.02931 
0.03131 
0.03335 
0.035k3 
0.03756 
0.03972 
0. 061 92 

O.OW17 
0.06646 0.06179 

0.03479 
0.06108 
0.07446 
0.08896 
0.10456 
0.19802 
0.37992 

0.54936 
0. 74366 
0. %291 
1.21455 
1.903b7 

o . a o a i 9  

1.28375 
1.27929 
1.27701 
1.27468 
1.2 72 2 9  

1.2 698 6 
1.26139 
1.2 6484 
l . tb223  
1.25958 
i - 256 87 ~ ~ . .  
1.25412 
1.25132 
1.24848 
1.2 45 59 

1.24267 
I . 2 3 P l l  - 1.23672 ~~. . 

1.23370 
1.23065 
1.22293 
1.21510 
1.20722 
1.19936 
1.191 57 

1 .I 83 91 
1 ~ 1 7 6 4 6  
1.16925 
1. lb?. 34 
1.155 76 
1.1 4951 
1.14312 
1.138 0 8  
1.13288 
1.12345 

1.115 l b  
1.10175 
1.09106 
1.08213 
1.0 7536 
1.06917 
1 - 0 6449 
1.06023 
l.OSb52 
1.05328 

i. a50 4i 
1.04785 
1.01355 
l.ObSC7 
1.04158 
1 a03986 
1.03828 
1 .OS682 
1.03547 
1.03423 

1.033 Ob 
1.03198 
1.03097 
1.0 28 70 
1.026 75 
1.02356 
l . ozro6  
1.01903 
1.01288 
1.00973 

1.00782 
1 .0065 l  
1.00512 
1.0 Ob92 
1.00396 

PRIHDTL 
NUMEER 

1.9742 
1.8294 
1.6462 
1.4921 
1.3753 

1r28u 
1.2159 
1.1593 
1.1135 
1.0771 
1.0470 
1.0216 
1.0054 
0.9920 
0.9807 

0.9714 
0.9650 
0.9566 
0.9511 
0. 9462 
0.9367 
0.9315 
0.9289 
0.9275 
0.9247 

0.9210 
0.9153 
0.9058 
0.8944 
O.bb37 
0.8738 
0.8650 
0. 8612 
0.8552 
0.8368 

0.8192 
0.8048 
0.7972 
0.7902 
0.7823 
0.7736 
0.7647 
0.7561 
0.7479 
0.7404 

0.7336 
0.7275 
0. t z 2 i  
0.7174 
0.7132 
0.7091 
0.7014 
0.7037 
0.7014 
0.6993 

0.6975 
0.6960 
0.6947 
0.6920 
0.6900 
0.6875 
0.6859 
0.6849 
0.6833 
0.5677 

0.5668 
0.5667 
0.5659 
0.5611 
0 .5231 

+ TUO-PHASE BOUWPRI 
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TULIUIODVNAUIC PROPERTLES OF PARAHVORDLEN 

2 4 0 0  PSIA ISOdAR 

TEUPERATURE 

OEG. R 

33.327 
34 
36 
30  
40 

42 
44 
46  
40 
50 
52 
54 
56 
58 
60 

62  
6C 
6 6  
68 
7 0  
75 

05 
9 0  
95 

1 0 0  
1 0 5  
110 
115 

1 2 5  
i 3 0  
135 
1 40 
150 

160 
180 
z o o  
220 
240 
266 
2 bG 
3JC 
320 
340 

3 60 
1 00 
C J O  
420 
4 4 0  
660 
403 
5 0 0  
525 
540 

560 
580 
6 0 0  
650 
7 0 0  
8 0 0  
900 

1 0 0 0  
1500 
2000 

2500 
3 0 0 0  
3 5 0 0  
4 0 0 0  
5000 

ea 

120 

WULUlt: ISOTHEWU I X I C M D R E  INTERNAL 
U E W I V A l I U L  DEPIWAI IWE ENERGY 

C J  F T A B  CU FT-PSIAILB ' S I A I R  BTUILB 

0.18985 
0.19029 
0.19163 
5.19353 
0.194*7 

G -19598 
0.19754 
0.19916 
0 .20085 
0.20261 
9.20443 
0 -20  632 
il.20028 
0.21031 
0.21242 

0.21460 
0.21686 
0.2192 0 
0.22161 
4.2241 1 
0.23070 

0 . 2 4 5 5 0  
O.ZSJT3 
0.26251 

0.27182 
0.28105 
3.29195 
3 .SO27 5 
J .  31384 
0.32531 
0.337U 8 
0.34909 
J.36129 
0.3861 4 

5.41137 
0 .C619 C 
2.51238 
0 - 56286 
ir.61302 
d.6627G 
i -,7118 6 
5.76051 
0.80069 
i . 8 5 b b 4  

5.95361 
0.95086 
0.99761 
1 .0  4411 
1.G9040 
1.13649 
1.1 0 2 4 1  

1.27362 
1.31934 

1.36476 
1.41 00 9 
1.45534 
1.56616 
1. 68062 
1.90400 
2.12828 
2 35131 
3.4632 9 
4.57331 

5.68275 
6.19198 

a .zwaa  

1.22 818 

7.90141 
9.01239 

11.26175 

4829.00 
47 75.0 7 
4644.85 
4515.01) 
4385.90 

4257.46 
4130 - 0 0  
4008.73 
3806.43 
3762.53 
3640+14 
3525.19 
340 9.19 
J295.04 
31 85.58 

3084.95 
2983 .06 
2885.54 
2790.62 
2699.02 
2480.67 
22 99-93 
213k.00 
1989.59 
18bb.74 

1760.96 
1673. 61 
1603.17 
1547.62 
1504.21 
14 11-36 
1450.07 
1435.25 
1426.6. 
1428.db 

1444.9J 
1537.67 
1615.64 
17tG.44 
1815.24 
1925.79 
2030.96 
2153.47 

2302.98 

2497.C1 
2610 .YO 
2724. UO 
2136.51 
2948.47 

31 TO -86  
3L01 SSP 
3391.55 
3501.31 

3610.71) 
3119.96 
382 0 .  90 
4100.27 
4370 -55  
4908.15 
5444.83 
5979.60 
864C.95 

11506.01 

13966.53 
16626.97 
19207.53 
219bb -23  
27269.99 

226a.31 

3059.90 

87.059 
85.951 
86.577 
05.119 
85.579 

UC.955 
8C.249 
83.848 
82 .940  
81.957 
80.1116 
73.706 
78. 457 
77.142 
75.757 

74.310 
72.822 
71.299 
69.745 
68.167 
6+. 180 
bD.201 
56.315 
52.560 
40 .984  

4s. 627 
42.509 
33.627 
35.982 
34.562 
32.351 
30.352 
28.532 
25.879 
ZI.. 0 2 3  

21.069 
10. 129  
15.555 
13.594 
1 2 . 6 6 1  
23.836 

3 .611  
8-31? 
7 .725  

7.215 
6.771 
6.301 
6.035 
5.726 
5 .449  
5.19'3 
4 .971  
4.763 
C.573  

3. n3n 

I .  39n 
4 .236  
C.006 
3.751 
3.476 
5 . 0 2 0  
2.683 
2.410 
1 .601  
1 .200  

0.9595 
0.7995 
lo.6853 
0.5997 
k.4798 

- 126.976 
-126.  U71 - 123.3Od 
-120.434 
-117.650 

-114.360 
-111.166 - 107.868 - IGS. 463 
-100.459 

-97.357 
-93.661 
-89.815 
-86.001 
-82.043 

-78.006 
-73.093 
-69.708 
-65.655 
-61.141 
-50.115 
-38.780 
-27.162 
-15.303 

-3.243 

9.083 
21.4G5 
33.792 
46.224 
58.608 
71.177 
8 3 .  b93 
96.242 

108. 035 
134.219 

159.991 

266.204 
32b.202 
384.496 

5 08.9d9 
571.611 
633.815 
895.228 

I55.647 
014.968 
873.172 
930.134 
906.247 

1041.683 
1096.122 
1169.  861 
1262.995 
1255.603 

130 7 697 
1359.492 
1411.015 
1538.611 
1665.  334 
1916.783 
2 161.377 
2417.366 
3674.467 
4969.008 

6326.9&2 
7755.567 
9256.442 

10829.320 
14341.067 

210.754 

446. +eo 

ENTHALPY 

a T w L d  

-42.605 
-41.5 0 4  
-38.1CC 
-34.655 
-3 1.J LJ 

-27.264 
-23.375 
-19.359 
-15.2 0 2  
-10.918 

-6.506 
-1.971 

2.688 
7.Cbb 

12.360 

17.366 
22.283 
27.706 
33.032 
38.455 
52.413 
66.915 
81.943 
97.458 
113.410 

12 9. 8 8 3  
146.572 
163.541 

190.161 
215.750 
233.496 
251.382 
26Y.397 
305.8ZJ 

3bL.009 
C16.030 
493.913 
57 4. 426  
657.031 
746.9 15 
825.352 
90 9.5 96 
993.2117 

1075.042 

1157.115 
1237.523 
1316-526  
1394.125 
1471.036 
1546.754 
1621.601 
1895.  6 8 1 
1769.0 9 0 
1641.330 

191 4. 2 18 

2057.789 
2235,503 
2 41 2.2 2 7 
2763.3 0 3 
3113.217 
3462.316 
5213.605 
7001.C55 

8852.479 
10772. i 26 
12 767.945 
14835.191 
19316.560 

iao .748  

1916 .158  

EUTROPI 

dTUIL0-R 

1.26731 
1 . 3 0 0 0 1  
1.396 02 
1.49047 
1.53348 

1.67517 
1.16561 

1.94333 
2.03077 
2.11728 
2.20286 
2.28758 
2.37110 
2.45437 

2.53644 
2.61768 
2.69003 
2.77753 
2.85613 
3.04069 
S.ZJ5eC 
3.41829 
3.59563 
3.76020 

3.95713 
4.09997 

i . 8 w . a  

4.25784 
4.41082 
4.559G.3 
4.70263 
4. 01183 
4.97663 
5.10787 
5.35916 

5.59184 
0.03435 

b.BZ810  
6.4*+48 

7.ieizz 
7.52512 
7.83589 
0.12665 
8.39b49 
0.64675 

8.87963 
9.09653 
9.29919 
9.46896 
9.66745 
9.63575 
9.39401 

10.14619 
10.25029 
i0 .42775 

10.55869 
1Q.60477 
10.80626 
11.09116 
11.35323 
11.82236 
12.23420 
12.60100 
14.02124 
15.04773 

15.87322 
16.56391 
17.10127 
17.92590 
19.76478 

cv CP 

BTU I L3 -R 

1 .273  
1.285 
1.319 
1.350 
1.579 

1.205 
1.430 
1.454 
1.475 
1.296 
1.515 
1.531 
1.547 
1.561 
1.513 

1.584 
1.594 
1.603 
1.610 
1.615 
1.624 
1.633 
1.646 
1. bbU 
1.674 

1.b69 
1.702 
1.718 
1.739 
1. 7b3 
2.792 
1.825 
1.863 
1.904 
1.997 

2 . 1 0 0  
4.307 
2.506 
2.689 
2.83d 
2.925 
2.974 
2.989 
2.977 
2.947 

2.906 
2.863 
2.817 
2.775 
2.7&2 
2.69b 
2.663 
2.635 
2. 611 
2.5YO 

2.573 
2.556 
2.526 
2.525 
2.511 
2.5uo 
2.496 
2.496 
2.540 
2.646 

2.181 
2.925 
3.055 
3.218 
3.850 

1.624 
1.646 
1. 714 

1.047 

1 .912  
1.977 
2.046 
2.110 
2.174 
2.238 
2.298 
2.359 
2.119 
2 .476  

2.531 
2.585 
2.637 
2.688 
2.736 
2.040 
2.954 
3.056 
3.149 
3.232 

3.306 
3.367 
3.419 
3.163 
3.501 
3.535 
3.263 
3.590 
3.617 
3.669 

3.730 
3.827 
3.963 
4. 384 
4 .169  
+ . d l 4  
4.221 
4.2Gll 
4.158 
4.104 

4.C4J 
3.9d0 
3.919 
3.662 
3.010 
b.763 
3 .722  
3.687 
3.656 
3 .629  

3.i00 
3.589 
3.573 
3.543 
3.523 
3.503 
3.494 
3.491 
3.527 
3.632 

3.772 
3.908 
4.042 
4.210 
4.964 

1.760 

VELOCXTI 
OF SOUND 

F l l S E C  

5135 
5323 
5208 
5253 
5216 

5100 
5142 
5113 
5075 
5034 
4 9 9 t  
4951 
4908 
4864 
4820 

4778 
4734 
4690 
4646 
4602 
4496 
4389 
4284 
4102 
4086 

3996 
3917 
3844 
3779 
3720 
3667 
4621 
3580 
3544 
4408 

344a 
343a 
3440 
3469 
3519 
3585 
3662 
3744 
3831 
3921 

4011 
4101 
4190 
4278 
4364 
4449 
4531 
4612 
4691 
4760 

4843 
4917 
4989 
5163 
5330 
5649 
5943 
6224 
7450 
8479 

9359 -.. . 
10149 
10872 
11533 
12670 

TWO-PHASE BOUMARV 

I 24 



T H t  RIIOOVNAHIC PROPER1 XES OF PARAH VORUGEN 

34 
36 
30 
40 

42 
44 
46 
60 
5 0  
52 
52  
56  
58 
60 

62 
64 
6 6  
60 
70 
75 
80 
85 
90 
95 

100 
1 0 5  
110 
1 1 5  
i 2 0  
125 
130 
135 
140 
150 

1bO 
100 
2 0 0  
220 
220 
26a 
200 
300 
320 
3 40 

3 6a 
3 4 0  
400 
423 
440 
460 
20.9 
500 
529 
545 

560 
504 
600 
650 
700 
800 
900 

1000 
1500 
2000 

2500 
3000 
35w 
4000 
5 0 0 0  

2400 PSI1 ISOOAR 

~EMPERATURE OENSITV 

OEG. R LBICU F1 

33.327 5.26741 
5.25520 
s.rl835 
5.18064 
5.14205 

5.10259 
5.06223 
5.02111 
4.97042 
4.93571 
4.89171 
4. 04 691 
4.80121 
4.75480 
4.70762 

4.65970 
4.61123 
4.56211 
4.51239 
4.46217 
4.33459 
4.20472 
4.07328 
3.94123 
3. 80945 

3.618% 
3.55055 
1.42519 
1.30368 
3.10138 
3.07396 
2.96667 

2 . 7 6 7 6  
2.50977 

2 -13  0 91 
2.164% 
1.95160 
1.77b64 
1.63127 
1-50 097 
1. 40 476 
1.31490 
1.2365T 
1.16763 

2.a646i  

i.losw 
1.05160 
1.3G239 
0.95775 
0-91710 
0.07991 
0.04573 
0.01421 
0.10504 
0.75795 

0.73271 
0.79917 
0.60713 
0.63769 
0.59502 
0.52499 
5.*6986 
0.42529 
0.2007* 
J . 2 l d 6 6  

0.17597 
0.14723 
0.1265b 
0.110% 
0.01000 

273.1Y 
475.00 
479.78 
403.59 
206.67 

680.66 
490.58 
4Yl.20 
492 .21 
492.6Y 
492.69 
492 -65 
192.13 
491.25 
49u.20 

409.59 
400.35 
406.96 
205.J4 
403.33 
670.65 
474.50 
271.60 
469.05 
469.19 

4b9.45 
470 -70 
673.78 
278.77 
205.56 
494.16 
504.99 
517.30 
531.46 
515.20 

604.55 
702.81 
003.26 
912.89 

1023.54 
1130-02 
1229.3 0 
1319.81 
1402.46 
1478.19 

1548.27 
1614 - 0 0  
1677.16 
1730.40 
17Y0.95 
is59  .45 
1920 .P6 
1901.36 
204J -42 
2tOb.11 

2170.17 
2234.77 
230t.21 
2466.53 
263b.Ob 
2362.16 

3613.02 
5499.97 
7405 .15 

%62 -60 
11966.75 
lUYb.21  
17095.25 
21750.10 

m i . o a  

12.982 
12.077 
12.581 
11.316 
12.069 

11. 147 
11.634 
1&.600 
11.293 
11.100 
10.915 
10.74u 
10.565 
10.394 
i 0 . 2 3 5  

15.065 
9.907 
3.750 
9.599 
3.450 
9.115 
8.765 
8.399 
8.036 
7. b02 

7.344 
7.034 
6.733 
6.431 
5.151 
5. 073 
5.605 
5.340 
5.101 
‘1. b4b 

4. 244 
3.629 
3.180 
2.845 
2.612 
2. 455 
2 .355  
2.293 
2.25’1 
2.245 

Z.ZC.5 
2.269 
2.259 
2.272 
2.265 
2.297 
? . I J S  
2.317 
2.32* 
2-33U 

2.333 
2.335 
2.336 
2.333 
2.32b 
2.307 
2.200 
2.271 
2.103 
2.073 

1.957 
1.650 
1.772 
1.679 
1.400 

2 5 383. 65 
2 5 0  93.95 
24238.47 
23390 .Y9 
22552.54 

21724.10 
2OY07.Y5 
20 12d. 50 
19349.82 

170Ob.50 
17086.25 
10360.25 
1 5  bb7.23 
i4996.50 

14375 -18 

131b4.14 
lZS’42.39 
120b3.47 
10787.35 

9610.57 
0692.19 
7061.41 
7111.25 

6670.12 
59C2.25 
5491.17 
5112.78 
4792.99 
4522.92 
4101.89 
4111.43 
3920.79 
3 700 -41 

3512.41 
3328.99 
3 15 3 -22 
3038.03 
2961.20 
2905.82 
2002.26 
2031.01 
2604.93 
2782.43 

2 7 6 2  -98 
2745.44 
2730.52 
2716.67 
2704.03 
2b92.W 
2601.70 
2671.75 
2662.13 
2 653 -03 

2645.72 
2638.18 
2130.93 

ia570.77 

i 3759 .za 

2614.71 
2600.55 
2577.04 
2550.32 
2541.09 
24 96 -17 
2472.19 

2457.71 
2440.03 
2441.03 
2435.34 
2 42 1 -47 

I O V / O T b / V  THERNAL VISCOSITV THLRNAL OIELLClRI ;  

1 I O E G .  R dTUIFT-Md-R LOIFT-SEC SP FT/HR 
C O N O U C T I V I T ~  U I  FF US I Y I T V  CONS T A N 1  

0.0031297 
0 .C 034650 
0.0035713 
0.6336017 
0.3037946 

J.iu3910L 
0 - 5  JCOL97 
0.3041b56 
0 .a542 060 
5. 0 044132 
3.3045619 

O.OJ47933 
J. 5 J49 236 
0 . i  JSU516 

O.GJ51693 
0.0052 920 
0.5054162 

0 . io56601 
O.OG534Pb 
0.0062252 
0 - 0  ObC787 
0.0067029 
~ ~ U 0 0 0 6 0 2  

0 - 0  370 431 
0 - 0  O7153S 
0.0072166 
0.9072342 
0.0 u72 l J 9  
0.0 07 1540 
u.007a554 
0.0069308 
0.0 OLd 0 68 
8.09649LU 

O.OOol693 

0 e0049331 
0.0 054755 
0.034C729 
0.0 037 2 BY 
0. i i .54Jr6 

0. a 029 b50 
B.OO2776J 

II-irG2bllJ 
i.JOZC658 

o.oos664n 

o.aU553a7 

0 . 0 0 ~ ~ 4 5 0  

~ . a i r i i a i 4  

a . o u o m  
0.0011b00 
5 .J017S91 
3 - 0  617 2 52 

0.0016623 
0.5016551 
0.0 015532 
0.031*Jb4 
0 G 013 3 66 
0.0311740 
0.0 010 4 b9 
O.JOU9478 
0.0906slJ 
0. G 004853 

S.0 GO39114 
0 . 0 0 8 3 2 b b  
0 .uno 2 806 
0.0002462 
0.0091901 

0.07095 
3. 07191 
0.97475 
0.07784 
0.38333 

0.00232 
0.06309 
0.U8510 
6.08596 
0.00658 
0. u 0698 

3.50660 

9.0 6S96 

G.Jd53d 
G. 084 76 

i.00336 
O.OSZb2 
0.00063 

0.07655 
0.0 7-59 
O.O7L7* 

0. G7103 
0. Ob940 
0.06U31 
0- 0 0720 
0.06660 
S.566E9 
O.OoSD2 
9.Jo503 
0.06477 

i.06719 

0.0~045 

o.Ge.ua 

o . a n w  

0.06537 

0.01877 
0.08671 

0.07518 
O.OUOb2 
C.88514 
O.Jbd81 

0.25393 
0.69564 
8.09SY9 

0.09eo7 
J . J T 8 9 9  
0.09Y66 
i. 104 70 
i .10157 
u.10250 
G.10349 
3.1G456 
0.111571 
5 . 1 u m 9 1  

0.09170 

a . 1 o m  
G.iO355 
5.11596 
0.11464 

G.lZb73 
5.13509 
0 . i4354  
0.16b43 
i .2 f727  

0. 33494 
0.39200 
0.45209 
0.52039 
0.75809 

a. iiss* 

1 10)  

2.339 
2.304 
2.L61 
1.065 
1.704 

1.570 
1.457 
i.361 
1.27U 
1.205 
i .141 
1.085 
l . J J Y  
0.989 
0. 349 

0.912 

91047 
6.818 
0.792 
5.733 
0.604 
0.621 
G.oO4 
0.572 

0.544 
0.525 
0.499 
U.441 
J.Lbb 
3.453 
5.*42 
0.43.3 
3.625 
O.*lC 

0.408 
0.102 
0.421 
0 . 4 3 0  
0.647 
G.456 
G.464 
0.672 
*.*a” 
0 . 4 0 d  

0.*97 
6.505 
3.513 
6.521 
3.53U 
0.538 
G.547 
0.555 
0. so4 
5.573 

b.582 
0.391 
u.600 
0.622 
i . 045  
0.091 
0.737 
u.782 
l . u G 3  
1.211 

1.4d7 
1.593 
1.770 
1.921 
2-269 

0.670 

u.0003Li 
0.00031 
G.00636 
O.iGd44 
J. o 9 a46 

h.00dSC 
0.GUd3. 

0 .OGdld  
0.50607 
0 . ~ 0 7 9 5  
O.9078J 
0.30767 

0.40737 

G.GO 724 
0.331711 
0.50 699 
G.06607 
0.50677 
0.50653 
0.50633 
0.00615 
O.uOb61 
0.30591 

ir.50584 
0 .DO581 
0.00503 
0.00>69 

O.OObu8 
0.OG621 
O.JC632 
0.30647 
0.00610 

0.00 736 
0 - 0 0  030 
0.00972 
0. Jill1 
0 .  51.252 
0.01597 
J . J i S 4 6  
U.Cl701 
U.dtd60 
3.u2924 

0. o~ .sa 

0 . 0 ~ 7 5 ~  

J . J O ~ ~ O  

0.GZ19L 
C.  22a65 

‘U.032c)a 
J.Li.3483 
0. iJb03 
C.03386 

0.J4094 
O . J L 3 0 5  
0.04526 
0.05374 
i .as054 
0.0609C 
0.36229 
6.09669 

21.54913 

G.59456 
9.60260 
0.683110 
1.11413 
1.76JY9 

o.ia305 

1.20259 
1.28186 
1.279 65 
1.27733 
1.2750d 

1- 272 72 
1.27032 
1.Zb767 1.2b536 

1.26201 
1.26U21 
1.2S757 
1 . is4 0 0  
1.252 15 
1.2*939 

1.24b59 
1.24176 
1 . 2 4 O Y O  
1.20802 
1.23511 
1.22775 1.22030 

1.212 01  
1.20533 
1.197 90 

1.19060 
1.16345 
1.17651 
i .1690i 
1.1 b3 39 
1.15726 
i.15144 
1.14593 
1.140 72 
1.13120 

1.12276 
1.10016 
1.09766 
1.06856 
1.01111 
1.J7465 
i .56955 
1.2 0499 
1.361 u3 
1.uS755 

x.u54*7 
1.05175 

1.2 4702 
i .GM99 
1.0 *314 
f . A ClC* 
t . 93987  
I. J 3042 
1.637 un 

i. a4926 

1. u35 83 
i.J.3406 
1. G 33 5 7  
1.03113 - . ~~ 

i . O L 9 0 2  
1.92557 
1.022 07 
l.OZOb6 
1 . 0 1 4 0 1  

1.0005L 
l .0J712  
1.00612 
1.30537 
1.00CZ9 

PRANOTL 
NUU8ER 

1.9753 
1.b982 

I. 5355 
1.4133 

1.3127 
1.2362 
1.1781 
1.1290 
1.0896 
1.0572 
1.02*2 
1.0113 
0.9’466 
0.984.1 

0.9727 
0.9635 
0.9561 
0.943b 
0.9437 
3.9521 
0.9251 
0.9214 
0.9105 
Sa9151 

0.9120 
0.9072 
0.0991 
0.0097 

0.6715 
J.8633 
0.d5’40 
0.6547 
0.0370 

0.8205 
0.8046 
0.7396 
a .  7943 
5.7071 
0.778b 
0 1  7695 
3 . 7 6 ~ 0  
6.7524 
G.7**1 

i .7007 

o . s a o i  

Y .  1366 
0.7384 
J . 7 ~ 6 6  
0.7190 
0.7L51 
9.7113 
5 . 7 0 7 9  
0.7050 
6.7525 
3.7JU3 

li.6905 
0.b3b8 
0.6954 
0.6925 
0.690Cr 
O.bd77 
0.6060 
0.6649 
0.0633 
0.5713 

0.57u.3 
0.5705 
0.5bY0 
0.565C 
0.5205 

. TWO-PNASE BOUNOARV 

I25 



r H E R I O O V N A I l C  PROPERTIES OF PARAHYOR06EN 

2600 P S I A  ISOBAR 

TEMPERATURE 

OEG. R 

31.341 
34 
36 
38 
40 

42 
4 4  
46 
4 8  
so 
5 2  
5 4  
56  
5b 
60 

62 
64 
66 
68  
70 
75 
8 0  
05 
90 
95 

1 0 0  
1 0 5  
110 
1 15 
1 2 0  
1 2 5  
130 
1 3 5  
1 4 0  
1 5 0  

1 60 
1 b0 
2 0 0  
2 2 0  
240 
260 
2 b0 
300 
3 2 0  
3 4 0  

360 
380 
4 0 0  
420 
4 4 0  
460 
4 8 0  
5 0 0  
5 2 0  
540 

5bO 
5 80  
600 
6 5 0  
700 
8 0 0  

1 0 0 0  
1 5 0 0  
20 0 0  

2 5 0 0  
3 0 0 0  
3 5 0 0  
4000 
5000 

goo 

I S O T t l i R H  I j 3 C H O R E  INTERNAL ENrdALPY ENlROPV CY CP V E L O C I l Y  YOLUnE 

CU F T f L 0  

O.lb878 
0 .18881 
0.1901 0 
0.19142 
O.1928G 

OERIVATIYE D E U V A T I V E  ENERGY 
CU F T - P S I A I L B  J P I P / R  E T U / L I  B T U l L B  

-35.392 
-35.296 
-31.967 
-28.507 
-24.91b 

BTUf L 0-R 

1.27331 
1.27615 
1.37121 
1.46479 
1.55684 

1.64752 
1.15692 
1.82514 
1.91232 
1.99862 
2.08395 
2.16832 
2.25179 
2.33433 
2.41598 

2.49675 
2.57166 
2.6 5566 
2.73378 
2.b1099 
2.99997 
3.1b34b 
3.36210 
3.53566 
5.70451 

3.86985 
4.02923 
4.18390 
4.33397 
4.47962 
4.62097 
4.15825 
4.89165 
5. 0 2 l 4 0  
5.27079 

5.50829 
5.94543 

BTU I L 3  -R 

1.282 1.629 
1.213 1.631 
1.317 1.697 
1.348 1.762 
1.377 1.827 

1.404 1.b90 
1.429 1.953 
1.452 2.016 
1.414 2.083 
1.495 2.145 
1.514 2.206 
1.531 2.266 
1,547 2.323 
1.562 2.381 
1.575 2.437 

1.581 2.490 
1.597 2.542 
1.606 2.592 
1.614 2.641 
1.619 2.686 
1.629 2.792 
1.639 2.893 
1.653 2.990 
1.667 3.081 
1.601 3.162 

1.697 3.234 

OF SOUNO 
F T f S E C  

5412 
5411 
5 3 1 8  
5344 
5310 

5215 
5240 
5204 
5175 
5138 
5098 

4975.12 
4971 - 3 3  
4842.82 
4714.76 
4587.27 

4460 - 5 1  
4334. 64 
4209.85 
4090.54 
3971.68 
3850 - 4 1  
3731.47 
3620.3s 
3501.57 
3396.05 

u r .  821 
81. b12 
87.486 
87.079 
85.59b 

8i .  020 
85.369 
04. 639  
8 4 . 2 0 1  
83.219 
82.257 
81.163 
73.978 
78.733 
77.426 

75.054 
74.625 
73.163 
71.674 
70.162 
65.318 
62.465 
53.672 
55.003 
51 .684 

48.149 
45.036 
42.145 
33.468 
37.904 
3C. 741 
32.614 
30.783 
23.054 
25.043 

23.535 
1 3 . 6 1 4  
16.914 
14.797 
13.134 

10.711 
3.808 
9.049 
5 . 4 0 2  

7.844 
1. 3 5 9  
5.933 
5.555 

5 . 9 l b  
5. b43 
5.395 
5.168 
4.961 

4.771 
4.595 
C. 432 
4.072 
3.768 
3.281 

2.611 
1.734 
1.299 

1.039 
6.8661 
G.7423 
0 . 6 4 9 6  
G.5197 

i i . n n 6  

5 . z i n  

2.907 

-126.276 
-126.200 
-123.489 - 120.669 
- 1 1 7 . 7 4 3  

-114.713 
-111.5b3 
-108.353 
-105.024 - 101.594 

-98.069 
-94.453 
-90.750 
-8b.962 
-b3.094 

-79.148 
-75.120 
-11.039 
-6b.8b4 
-62.670 
-51.903 
- 4 0 .  b31 
-29.496 
-17.914 

-6. 12b 

5.941 

0.19423 
0.1957 1 
0.19725 

-2 1.2 0 0 
-17.356 
-13.387 

0.19b85 
0 .20050 
0.20222 
0.20400 
0.20584 
0.20775 
0.2 0 97 1 

-9.290 
-5.061 
-0.710 

3.761 
8.352 

13.056 
17.873 

.... 
5058 
5019 
4 9 1 1  
4935 

4895 
4853 
4811 
4169 
4730 
4629 
4528 
4426 
4328 
4254 

4146 
4067 
3993 
3925 
3bb4 
3808 
3759 
3714 
3674 
3609 

3560 
3535 
3527 
3547 
3590 
3651  
3723 
3b02 
3886 
3973 

4061 
4149 
4231 
4324 
4409 
4492 
4574 
4654 
4732 
4808 

4182 
4955 
5027 

2.526 3.546 5199 
5365 
5618 
5973 
6253 
7481 
8499 

9376 
10165 
10887 
11547 
12686 

0.21175 
0.21386 
0.2 160 3 
0.21 82 7 

3294.61 
3193.64 
3095.24 
2999.3s 

2 2 . 8 0 0  
21.834 
32.968 
38.202 

0 .22058 2911 -36 43.529 
51.227 
73.445 
06.159 

i(11.343 
l l b . 9 6 0  

133.075 
149.409 
166,034 
182.915 
200.026 
217.340 
234.841 
252.515 
270.353 
306.505 

343.3 0 7  
416.646 

576.969 6.13876 
b57.721 7.09852 
741.814 7.45525 
826.419 7.14890 
910.979 
994.833 

431,.ci6 6 . 3 5 ~ 6  

i 0 7 7 . r ~ ~  

1159.391 
1239.b23 
1318.394 
1396.965 
1473.836. 9.58525 
15r9 .700  9.75387 
1624. b 8 2  9.91322 
169b.885 10.06485 
1772.416 
1845.361 

0.22667 
0.2332 1 
0.24022 
0.26770 
0.255bb 

2699.30 
2508.23 
2337.00 
2x67 164 
2957.42 

0.26kP7 191.6. a2 
0.27291 
0.2821 8 
0.29184 
0.30184 

~~ . ~ . ~  
1851.63 
1772.65 
1708.37 
1657 -98 

18.015 
30.17b 
42.411 
54.705 
67.053 

i.710 3.296 
1.726 3.352 
1.747 3.401 
1.771 3.443 

0.3121b 
0.32274 
0.3335 b 
0.3445 8 
0.36735 

0.38995 
0.45647 
0.48257 
0.52884 
0.57495 

0.66609 
0.71102 
0.75554 
0.19%8 

0 . 6 2 0 1 ~  

a.8434a 
0 -88696 
0.93021 
0.97 32 0 
1.01598 
1.05159 
1.10153 
1,14333 
I .  1 8 5 5 1  
1 .22758 

1.26955 
1.31143 
1.35323 
1.45744 

1611.b7 
1589.41 
1567.70 
1554.66 
1544.80 

1551.75 
1634. 80 
1703.11 
1790.15 
1889.11 
1995.22 
2105.J6 
2217. b2 
2330.82 
2444.29 

2557.63 
2670.65 
2703.23 
2895.33 
3006.98 
31lb.  16 
3228.33 
3339.24 
3449.22 
3558.86 

3668.20 
3771.27 
3886.09 
4157.22 
4427.27 
4965.06 
5500.78 
6035.20 
8699.22 

11359.46 

14019 - 3 0  
16679.28 
19339.50 
21999.94 
27321 - 3 0  

1.800 3 .983  
1.833 3.518 
1.871 3.552 
1.912 3.583 
2.004 3.647 

2.107 3.715 
2.314 3.b17 
2.512 3.961 
2.695 4.089 
2.836 4.178 

2.980 4.233 
2.994 4.212 
2.982 4.170 
2.952 4.115 

2.912 4.053 
2.867 3.990 
2.821 3.928 
2.777 3.b70 

2.930 6.225 

79.456 
91.922 

104.457 
129.708 

155.567 
206.508 
212.085 
320.361 
3eo.911 
442.964 
505.800 
568.658 
631.078 
692.694 

753.298 
812.78b 
b71.147 
928.419 
984.690 

1 0 4 0 . 0 4 3  
1094.590 
1148.427 
1201.652 
1253.344 

8 .04051 
8.31114 
6.56205 

8.19560 
9.01305 
9.21620 
9.40639 

2.736 3-11? 
2.699 3.770 
2.666 3.129 
2.63b 3.692 
2.613 3.661 
2.592 3.634 

10.20917 
10.34683 

10.477 95 
1 0 .  60419 
10.72581 
1 1 . 0 1 1 0 1  
11.27330 
11.74274 
12.15478 
12.52252 
13.94223 
34.96879 

1306.515 1917.737 
1358.380 1989.766 
1409.969 Z O C L  4 8 0  

2.575 3.612 
2.561 3.593 
2.549 3 . 5 7 1  

1531.769 
I 664.553 
1916.192 
2 166.921 
2417.014 
3 6 74. 407 
4969.063 

2239.454 
2416.249 
2767.559 
3111.643 
3466.869 
521 b.478 
7 0 0 6 . 4 4 5  

1.56132 
1.76834 
1.97469 

2.513 3.526 
2 . 5 0 1  3.505 
2 . 4 9 1  3.495 
2.497 3.492 2.18061 

3 - 2  071 3 
4.2317 7 

2.540 3.528 
2.647 3.632 

5 .25585 
6.27974 
7.30380 

6327.097 b857.523 
7755.702 10719.082 
9256.458 12772.b70 

15.79430 
16.48502 
17.10252 
17.84682 

2.787 3.172 
2.923 3.908 
3.055 4.041 

4.32925 
10.40 449 

1 0  829.224 
14331.0  82 

14839.339 
19340 - 3 1 7  

3.216 4.207 
3.838 4.881 19.68338 

TWO-PHASE BOUNDARY 
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2600 P S I 1  ISOBAR 

IEMPERATURE DENSITY 

OIG. R 

33.941 
34 
36 
38 
40 

42 
44 
46  
48 
so 
52 
54 
56 
58 
60 

62  
64 
66 
68 
70 
75 
80 
85 
90 
95 

I00 
105 
110 
115 
1 2 0  
125 
130 
135 
140 
I50 

160 
1 80 
2 0 0  
220 
240 
2 60 
280 
3 0 0  
320 
340 

3 bO 
S I 0  
400 
420 
440 
C60 
480 
5 0 0  
520 
540 

560 
5 8 0  
6 0 0  
650 
700 
800 
9 0 0  

1 0 0 0  
1500 
2000 

2500 
3 0 0 0  
3500 
4 0 0 0  
5 0 0 0  

5.29728 
5.29624 
5.26051 
5 -22398 
S.13663 

5.14847 
5.10949 
5.06969 
5.02900 
4.98743 
4.94511 
4.90201 
4.85812 
4.81359 
4.76836 

4. 72252 
4.67602 
4.62901 
4. 58167 
4.53567 
4.41171 
4.28789 
4.16281 
4.03706 
3.91150 

3.786% 
3.66415 
3. S4 3 81 
3.42658 
3.31299 
3.20352 
3.09844 
2.991% 
2.90211 
2.72442 

2.56425 
2.29111 
2.0 7226 
1.890% 
1.73928 
1 . b l l O l  .~ ... ~- 
I. 50 130 
1.40643 
1.32355 

1.12142 
1.07503 
1.02754 
0.98427 
0.94465 
0 - 9 0 8 2 4  
0.87413 
0.84352 
0.81461 

0.78768 
0.76253 
0.73891 
0.68613 
0.64048 
0.56550 
0.50641 
0. C5859 
0.31181 
0.23631 

0.19026 
0.15924 
0.13691 
0.120 06 
0.09611 

TMERMODYNAMIC PROPERl lES OF PARAHYOROGEN 

488.87 
409.04 
494.26 
498 -50 
502.02 

504.64 
506.8J 
508.37 
508.JS 
510.24 
510.70 
510 -63 
510.96 
510.60 
509.74 

S09.46 
508.65 
507.69 
506.38 
505.21 
501.35 
498.05 
495 -86 
496.65 
494.34 

495.21 
496.57 
499.57 
504.36 
511.14 
519.5% 
530.17 
5C2.28 
556.39 
589.36 

628.18 
726.72 
826.53 
935.38 

1045.20 
1150.91 
1249.22 
1339.48 
1421 -63 
1497 - 3  6 

15bb.87 
1bJ2.37 
1695.34 
1756.51 
1816.86 
1817 -26 
1937.80 - . ~  ~ . .  
1999.04 
2061.05 
2123.72 

2181.75 
2252 -34 
2317.78 
2484.11 
2653 e67 
2999.84 
3348.83 
3700.82 
5118.04 
7503.69 

9681. a5 
11986 - 3 0  
14414.32 
17104.69 
24663 -21 

12.933 
12.925 
12.631 
12.368 
12.124 

11.904 
11.694 
11.597 
11.359 
11.167 
10.985 
10.8IC 
10.641 
10.472 
10.312 

10.151 
3.995 
9.841 
3.594 
9.558 
3.226 
8.886 
0.529 
3.175 
7.829 

7.494 
7.188 
6.1189 
5.591 
5.305 
6.024 
5.752 
5.489 
5.23? 
4.770 

4.356 

3.249 
2.903 
2.662 
2.499 
2.394 
2.329 
2.293 
2.276 

2.272 
1.277 
2.286 
Z.297 
2.309 
2.320 
2.33& 
2.338 
2.345 
2.35G 

2.352 
2.353 
2.355 
2.349 
2.341 
2.320 
2 . 3 0 0  
2.281 
2.189 
2.078 

1.960 
1.861 
1.775 
1.683 
1.409 

3.711 

26354.59 
26329.35 
25475.75 
24629.80 
23792 -49 

2 2964.82 
2 2 I 47 84 
21342.64 
20571.31  
1 9 8 0  d e50  
19040.70 
18291  -72 
17588.01 
16884.00 
16193.66 

15559.16 
14933 -55 
14327.83 
13 741 a46 
13198.60 
11 908 .s5 
10755 ~ 0 2  

9728.49 
8830.83 
11047.61 

7372.50 
6 784.64 
6281.94 
5853.86 
5492 -18 
5182.25 
492 4 a69 
4700.05 
1511.80 
4208.67 

3979.s9 
3745.51 
3529.28 
3385.07 
3285.b9 
3214.32 
3160.78 
3 118.92 
3084.96 
3056.57 

3032.23 
3010.96 
2992.06 
2915.08 
2919.61 
294s. 58 
2932r61  
2920.62 
2909.48 
2899.09 

2889.38 
2880 e28 
2811.72 
2832.41 
L835.60 

2785.bC 
,2767.6? 
2712.M 
2181.33 

2661.37 
t26S6 .Ob 
,2647-81 
4 2  6 6 1  ~ 2 9  
2625.92 

2891.71 

t O V / O l y V  THERMliL V ISCOSITY IHERHAL DIELECTRIC 

I IWES.  R BTUIFT-HR-R LWFT-SEC SP F l I M R  
X 1 0 5  

CONOUCTIUITV O I F f U S I V I l Y  CONSTANI 

0.0033323 
0.0 033 3 52 
0.0034341 
0.0035355 
0.00363% 

0.0037457 
0.0038545 
0.0033657 
0.0040931 
0.0 042 0 37 
0 .0043200  
0.0044372 
0.0045473 
0.0046632 
0.0047812 

0 .0048880 
0.0049971 
0.0051063 
0 .OO52159 
0.0 053 159 
0.0 055690 
0.0058U80 
0.0060310 
0.0062286 
0.0063974 

O.OO6S308 
0.0066380 
0.0 Ob7 090 
0.0 0671.23 
0.0067368 
0.0067039 
0.0066347 
0 - 0  065495 
0.00643% 
0.0061880 

0.00591*3 
0.0052527 
0.0 I C ?  924 
0 .OOO3714 
0 -0039974 
0.0036711 
0 . 0 0 3 3 3 8 8  
0.0031448 
0.0029333 
0.0 027488 

0 . 0 0 2 5 ~ l 7 0  
O.DO24441 
0.0 023 170 
0.00220u 
0.0021010 
0.0020 0 84 
0.0019241 
0.0018C71 
0 A 0 1 7 7 6 4  
O~OUl7113  

O.POli511 
0.0 015 952 
0.0015632 

0 0 1  42 76 
0.00132 88 
O.OO116W 
O.OOlJ437 
0.0003435 
0.0006393 
O.OOOC8 41 

0 . 0 0 0 3 8 %  
0.0003261 
O.O@028O* 
0.0002459 
0 0 00 I 979 

0.07279 
0.07267 
0.07583 
0.07903 
0.08162 

0.08370 
0.0 8536 
0.08664 

0.08826 
0.08872 
0.08899 
0.08872 
0.08834 
0.08788 

0.06136 
0.08677 
0.08613 
0.08545 
0.08473 
0.08282 
0 . 0 8 0 8 3  
0.07886 
0.0 7694 
0.07513 

0.07344 
0.07189 
0.07072 
0.06378 
0.06898 
0.06836 
0.06786 
0.06729 
0.06691 
0.06750 

0.06875 
0.07062 
0.07692 
0.J8221 
0.08656 
0.0 90 0 7 
0.09281 
0.09492 
0.09653 
0.09779 

0 . 0 4 8 8 1  
0 .09968 
0.10050 
0.10131 
0 ~ 1 0 2 1 5  
0.10306 
0.10403 
0.10509 
0.19622 
0.10742 

0.10871 
0.11005 
0.11145 
0.11514 
0.11305 
5.12727 
0.13S67 
0.14418 
0.18741 
0.27727 

0.33494 
0.39279 
0.45197 
0.51979 
0.75252 

0.00758 

2.455 
2.446 
2.182 
1.970 
1.796 

1. a52 
1.531 
1.428 
1.339 
1.261 
1.194 
1.134 
1 .081 
1.033 
0.990 

0.951 
0.916 
0.883 
0.854 
O.82b 
0.765 
0.714 
0.671 
0.633 
0.600 

0.571 
0.546 
0.524 
0.505 
0.  408 
0.474 
0.462 
0.452 
0.414 
0.431 

0.422 
0.413 
0.432 
0.445 
0.455 
0.464 
0.411 
0.479 
0.486 
0.493 

0.501 
0.509 
0.517 
0.525 
0.533 
0.541 
0.550 
0.518 
0.5b7 
0.516 

0.585 
0.594 
0.603 
0.625 
0.648 
0.694 
0.740 
0.786 
1.008 
1.218 

1.415 
1.603 
1.782 
1.955 
2.286 

0.00843 
0.00844 
0 .00849 
0. 00  858 
0.00861 

0.00860 
0.00855 
0. 0 0  848 
0.00836 
0.00 825 
0.00813 
0 . 0 0 8 0 1  
0.00786 
0.00771 
0.00 756 

0.00743 
0 . O O  730 
0.00718 . . . . . . . 
0.00706 
0.00696 
0.00612 
0.00652 
0.00633 
0.00619 
0.00607 

0 .00600 
0.00595 
0.00595 
0.00599 
0.00605 
0.00613 
0.00623 
0.00632 
0.00664 
0.00679 

0.00722 
0.00107 
0.00937 
O.OlJ63 
0 .01191 
0.01 323 

0.01602 
O.Ol149 
0.01900 

0. a 1460 

0.02056 
0-02'216 
0.02380 
0.02548 
0.02119 
0.02894 
0.03072 
0.03254 
0.034J9 
0.03628 

a . a i i z i  
0.04017 
0.04217 0.04732 

0.05271 

0.09004 
0.17037 
0.32302 

0.46665 
0.63111 
0.81607 
1.02922 
1.60405 

1.28439 -.- ~. 
1.28433 
1.2 82 16 
1.2 7999 
I e27775 

I. 27566 
1.273 I4 
1.270 76 
1.26834 
1.26588 
1.26337 
1.260 82 
1.258 2 3  
1.255 6 1  
1 e25295 

1.2502b 
1.24754 
i . Z W I 8 0  
1 a 242 03 
1.23924 
1.23219 
1.22507 
I .21791 
1.21075 
1.20365 

1.19664 
1.18977 
1.18307 
1.17659 
1.17033 
1.16k33 
1.15859 
1. I 5 3  I 4 
1. I 4795 
1.13839 

1.12985 
1.11538 
1.10392 
1.09649 
1.08666 
1.08007 
1.07446 
1.0 6963 
1.06543 
1.06173 

1.0 5846 
1.05543 
1.05290 1.05052 

1.048 35 
1.0 4637 
1.0 44 55 
1.04288 
1.04133 
1.03989 

1.03155 
I m 7 3 1  
1.03614 
1.03352 
1.03127 
1.02757 
1.02466 
1.0 22 31  
1.0 i 5  13 
l . O l l 4 5  

1.00921 
1.00771 
1.0 0662 
1 .00581 
1.00465 

PRANOTL 
NUM8ER 

1.9778 
1.9709 
1.7583 
1 . 5 b l b  
1.4474 

1.3430 
1.2611 
1.1959 
l . lC63  
1.1035 
1.0686 
1.0393 
1.0188 
1.0023 
0.9885 

0.9762 
0.9657 
0.95?2 
0.9498 
0.9425 
0.9290 
0.9204 
0.9156 
0.9122 
0.9089 

0.9051 
0.9007 
0.8936 
0.8854 
0.8774 
0.8697 
0.8624 
0.8588 
0.8541 
0.8378 

0.8217 
o.ao40 
0.8013 
0.7976 
0.7913 
0.7831 
0.7740 
0.7648 
0.7559 
0.7476 

0.7400 
0.7311 
0.7271 
0.7217 
0.7170 
0.7129 
0.7094 
0.7063 
0.7037 
0.7013 

0.6994 
0.6976 
0.6961 
0.6931 
0.6909 
0.6880 
016862 
0.6850 
0.6833 
0.5744 

0.5739 
0.5742 
0.5738 
0.5696 
0.5338 

TYO-PHASE BOUHOARV 
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lHERtlOOINAtlXC PROPERTIES OF PARAHYOROGEN 

2 8 0 0  PSXA ISOBAR 

TEWPERATURE 

DiG. R 

34.546 
36 
3 8  
40 

42 
44 
46 
48 
50 
52 
5 4  
56 
58 
60 

62 
64 
66 
68 
70 
75 
80 
85 
90 
95 

1 0 0  
105 
1 1 0  
1 1 5  
1 2 0  
125  
1 3 0  
135 
140 
150 

160 
1 8 0  
2 0 0  
2 2 0  
240 
260 
2 8 0  
3 0 0  
320 
340 

360 
3 80 
4 0 0  
4 2 0  
440 
460 
480 
5 0 0  
520 
5 4 0  

560 
580 
600 
650 
700 
0 0 0  
9 0 0  

1 0 0 0  
1 5 0 0  
2000 

2500 
3 0 0 0  
3500 
4 0 0 0  
5000 

YOLUlE ISOTHEPtl l j 0 3 d U R E  INTERNAL 
OPRIVATIVE D E 3 I V I T I Y E  ENERGV 

CU FTILD CU F 1 - P S I A I L B  S S I A I R  

0.18775 
0.188b4 
0.18991 
0.19123 

0.19259 
0.1940 0 
0.19546 
0.19697 
0.19854 
0.20017 
0.20185 
0.20359 
0.2053 8 
0.20723 

0.20914 
0.21112 
0.21315 
0.2152 4 
0.21740 
0.22306 
0.22 91 2 
0.23558 
0.24244 
0.24972 

0.25738 
0 26543 
0.27386 
0.2826 I 
0.29109 
0.3010 5 
0.31065 
0.32048 
0.33050 
0.35098 

0.37190 
0.41496 
0.45731 
0.4999b 
0.56257 
0.58497 
0.62704 
0.66876 
0.71012 
0 ~ 7 5 1 1 5  

0.79187 
0.  83231 
0.87251 
0.91248 
0.95226 
0.99187 
1 + 0 3133 
1.07065 
1.10986 
1.14bY5 

1.18796 
1.2?688 
1.26572 
1.36256 
1.459Jb 
1.65138 
1. b43O 4 
2.03428 
2.98753 
3.93897 

4.88989 
5.84063 
6.79152 
1.74365 
9.66974 

5129.07 
5036.85 
4910 .38  
4784.46 

4659.25 
4534.89 
4411.55 
4289.40 
4168.63 
4055.48 
3936.76 
3825.23 
3714 . I 7  
3604.17 

34 95 a 23 
339b. 39 
3300 -16  
3203.99 
3115.40 
2902.06 
2709.02 
2536.25 
2379.77 
2245.19 

2126.24 
2022.74 
1943.24 
1872.14 
1813.12 
1767.1b 
1732.02 
1703.32 
1685.02 
1664.43 

1663.02 
1734.28 
1793.50 
1872.92 
1965.88 
2067.42 
2174.15 
2283. b7 
2395.18 
2507.23 

2619.51 
2731.70 
2843 .64 
2955.24 
3066.46 
3177.29 
3287.74 
3397.84 
3507.60 
3617.05 

3126.22 
3835.11 
3923.80 
4214.60 
4481.36 
5021.64 
5556.90 
6090 -92 
8753.33 

11412 e62 

140 71.76 
16731.24 
19391.08 
22051.21 
2 7372 -13 

88.571 
88.359 
87. 9.98 
b7.558 

87.638 
85.439 
85.761 
85.006 
b&. 173 
b3.541 
82.511 
81.405 
80.215 
73.972 

77.675 
7b.313 
74. 907 
73.470 
72.012 
63.298 
6C. 559  
60.866 
57.273 
53.014 

50.521 
47.411 
44.507 
41.816 
39.318 
37.012 
34.889 
32.941 
31.150 
28.004 

25.358 
21.185 
18.251 
15.968 
1 4 . 2 0 0  
12.762 
11.584 
10.60b 

3.782 
3 .080 

8. 475 
7.948 
1 . 4 8 6  
7.076 
6.711 
5.3b3 
6.087 
5.819 
5.574 
5 ,350 

5.144 
k. 95s 
k. 777 
4.388 
k. 060 
3.534 
3.132 
2.812 
1.867 
1.39’) 

1.119 
0 .3325 
0.7993 
0.6995 
0.5596 

a r u m  
-125.561 
-123.614 
-12o.eb4 
-117.971 

-1 i4.997 
-111.926 
-108.757 
-105.4% 
-102.137 

-98.680 
-95.137 
-91.509 
-87.798 
-04.GlO 

-80.145 
-76.209 
-72.205 
-68.138 
-64.013 
-53.474 
-42.644 
-31.545 
-20.207 

-8.658 

3.177 
15.030 
26.992 
39.041 
51.172 
63.382 
75 0 671 
88.045 

100.511 
125.763 

151.522 
2 02.616 
253.269 
316.693 
377.436 
439.70b 

565.828 
628.449 
690.254 

502.757 

751.031 
810.682 
869.187 
926.594 
982.989 
G38.455 
093.106 
147.038 
200.350 
253.124 

1305.369 
1357.304 
1408. 957 
1536.898 
1663.801 
191 5.626 
2166.499 
2 416.692 
3674.366 
49b9.137 

6327.230 
7 755.858 
9256.509 

10028.610 
14321.693 

-28.2 17 
-25.805 
-22.3 7 7 
-18.822 

‘15.142 
-11.339 

-7.414 
-3.367 

0.801 
5.186 
9.519 

14.048 
10.689 
23.437 

28.292 
33.251 
38.309 
43.461 
48.704 
62.177 
76.148 
90.597 

105.495 
l Z O . 8 1 6  

136.b27 
152.651 
168.982 

202.b07 
219.470 
236.740 
254.2 IO 
271.870 
307.740 

344.344 
417.766 
495.378 
575.913 
658.753 
723.0 0 1 
827.870 
912.57 1 
996.638 

1079.7 14 

ia5.572 

1161.601 
1242.222 
1321.5 b 8 
1399.702 
1476.722 
1552.725 
1627.834 
1702.154 
1775.793 
1848.830 

1921.30 7 
1993.421 
2065.215 
2243.363 
2420.303 
2771.838 
3122.086 
3471,435 
5223.353 
7011.432 

8862.560 
10704.132 
12777.803 
14843.580 
19335.3 0 0  

ENT RO P I  

a 7 u a e - R  

1.27924 
1.34763 
1.44030 
1.53146 

1.62123 
1.70968 
1.79691 
1.b0301 
1.96809 
2.05251 
2.13577 
2.2i813 
2.29956 
2.38004 

2.45964 
2.55835 
2.61618 
2.69308 
2.76907 
2.95495 
3.13526 
3.31068 
3-48096 
3. 64662 

3.80884 
3.96520 
4 . l l 7 1 3  
4.26461 
4.40191 
4.54722 

4.81454 
4.94299 
5.19044 

5.42665 
5.86b12 
6.27281 
6.65652 
7.01666 
7.35401 
7.66838 
7.96071 
8.23203 
8.48357 

8.71769 
8.93565 
9.13924 
9.32963 
9.50904 
9.67797 
9.83758 
9.98946 

10.1JJ99 
10.27184 

10.40313 
10.52951 
10.65127 
10.93675 
11.19926 
11.66900 
12.08124 
12.44910 
13.86907 
14.89569 

15.72123 
16.41196 
17.02922 
17.77353 
19.60811 

4.6az68 

C Y  CP 

eru I ~3 -R 

1.290 
1.315 
1.346 
1.375 

1. 402 
1.427 
1.450 
1.473 
-1.494 
1.514 
1.531 
1.548 
1.563 
1.576 

1.588 
1.599 
1.609 
1.617 
1.623 
1.634 
1.645 
1.659 
1.673 
1.668 

1.704 
1.717 
1 s 734 
1.755 
1.779 
1.808 
1.841 
1.878 
1.919 
2.011 

2.114 
2.320 
2.518 
2.791 
2.842 
2.936 
2.985 
2.999 
2.987 
2.957 

2.917 
2.871 
2.825 
2.781 
2.739 
2.702 
2.669 
2.640 
2.616 
2.595 

2.578 
2.563 
2.551 
2.521 
2.515 
2.502 
2.498 
2.498 
2.541 
2.647 

2.787 
2.923 
3.054 
3.213 
3.820 

1.635 
1.682 
1.746 
1.809 

1.871 
1.932 
1.993 
2.054 
2.115 
2.178 
2.236 
2.292 
2.348 
2.402 

2.455 
2.504 
2.553 
2.600 
2.643 
2.745 
2.841 
2.935 
3.524 
3.103 

3.176 
3.240 
3.291 
3.343 
3.391 
3.434 
3.474 
3.513 
3.550 
3.623 

3.698 
3.806 
3 - 9 5 ?  
4.091 
4.184 
4.234 
4.244 
4.223 
4.181 
4.125 

4.063 
3.999 
3.937 
3.878 
3.824 
3.777 
3.735 
3.698 
3.667 
3.639 

3.617 
3.597 
3.581 
3.543 
3.529 
3.507 
3.497 
3.493 
3.528 
3.633 

3.773 
3.908 
4.041 
4.204 
4.861 

VELDC I T I  
OF SDUNO 

F T I S E  C 

5488 
5465 
5433 
5400 

5367 
5334 
5299 
5264 
5228 
5199 
5160 
5123 
5084 
5044 

5003 
4965 
4925 
4885 
4848 
4752 
4656 
4559 
44b3 
bJ72 

4285 
4204 
4134 
4065 
4 0 0 1  
3943 
3891 
3843 
3800 
3727 

3671  
3630 
3613 
3625 
3662 
3716 
37b4 
3860 
3941 
4025 

4111 
4198 
42b4 
4370 
4454 
4536 
4617 
4695 
4772 
4848 

4922 
4994 
5064 
5236 
5400 
5710 
6003 
6282 
7504 
0518 

9393 
10180 
1 0 9 0 1  
11561 
12701 

TYO-PHASE BOUNDARV 
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TMERMOOVNdHIC PROPER1 IES OF ~ARAHVOROGEN 

2800 P S I 4  ISOBAR 

TENPERATURE DENSITY 

OEG. R LBICU FT 

34.546 5.32631 
36 
38 
40 

42 
44 
4 6  
48 
50 
52 
54 
56  
58 
60 

6 2  
6 4  
66  
68  
70 
75  
80 
85 
90 
95 

100 
105 
1 1 0  

. 115 
1 2 0  
1 2 5  
130 
I35 
140 
1 5 0  

160  
180 
2 0 0  
220 
240 
260 
2 8 0  
3 0 0  
320 
3 40 

360 
3 ea 
4 0 0  
420 
440 
460 
480 
500 
520 
540  

560 
580 
600  
650 
700 
800 
900 

1 0 0 0  
1 5 0 0  
2 0 0 0  

2500 
3000 
3500 
4000 
5 0 0 0  

5.3oioo 
5.26554 
5. 22932 

5.19234 
9.15461 ..-. ~. 
5.11610 
5.07684 
5.03683 
4.99571 
4.95417 
4.91188 
4.86897 
4.82550 

4.78140 
4.73674 
4.69156 
4.64594 
4.59989 
4.48315 
4.36461 
4.24492 
4.12471 
4. 0 0  454 

3.88524 
3.76746 
3.65156 
3.53839 
3.42832 
3.32174 
3.21901 
3.12029 
3.02 572 
2.84917 

2.68892 
2.40 988 
2.18663 
2.00017 
1.84306 
1.70 949 
1.59478 
1.49530 
1.40820 
1.33129 

i .Zb283 
1.20127 
1.14612 
1.09591 
1 a 05013 
1.00 820 
0.96962 
0.93401 
0.90 102 
0.87036 

0.84178 
0 .  a1508 
0.79006 
0.73391 
0.68537 
0.60556 
0.54258 
0.49157 
0.33472 
0.25387 

o.zo4sa 
0 ~ 1 7 1 2 1  
0.14724 
0.12914 
0 10342 

V I O W I O V )  V l 1 ~ / 0 U ) v  - I I l o P I o w ~  

B l U I L B  PSIA-:U FT/UTU PSIA 

504.36 
508.35 
51J.00 
516.93 

519.96 
522.52 
524.51 
526.08 
527.47 
528.16 
528.45 
529.06 
529.25 
528.90 

5 2 8 . 2 4  
528.22 
527.66 
526.74 
525.83 
522.84 
520.35 
519.07 
518.20 
518.48 

519.41 
520 -73 
524.74 
529.62 
536.13 
544.67 
555.13 
567.07 
581.34 
613.62 

652.18 
750.77 
850.28 
958.56 

1067.65 
1172.60 

1359.05 
1441 -53 
1516.49 

~ 2 7 0 . 2 0  

1585.94 
1651.15 
1713.08 
1774.86 
i835 .05  
1895.32 
1955.76 
20 16.92 
2078.87 
2141 .49 

220 5.49 
2270.06 
2335.48 
2501.80 
2671.37 
3017.60 
3366.65 
3718.66 
5536.10 
7522.20 

9700.97 
12oor;;o 
14432.59 
17115.29 
24588.12 

11.087 
12.680 
12.119 
12.117 

11.959 
11.752 
11.557 
11.370 
11.184 
11.046 
10.878 
10 .709  
10.542 
10.384 

10.228 
10 .076  

3.924 
3.780 
3.646 
9.323 
3.993 
8 .645  
¶. 290 
7 .959  

7.631 
7.327 
7.029 
5.735 
5.446 
5.162 
5.887 
5.621 
5.364 
4. 886  

C.461 
3 .789  
3.314 
2.959 
2.711 
?. 5 4 2  
2.433 
2.365 
2 .326  
2.306 

2.301 
L.392 
2 .312  
2.322 
2.333 
2.343 
2.352 
2.359 
?.365 
2.369 

2.371 
2 .371  
2.371 
2.365 
2 .356  
2.332 
2.311 
2.290 
2 .196  
E. 082 

1.963 
1.863 
1.777 
1.686 
1 .416  

~ . ... 
2 i! 56 9.91 
21776.58 
2 II 996.67 
20259.91 
19503.34 

l ( i712.10 
l l i097.28 
l ! i48  2.92 
lP885.55 
10330.47 
1.1 010.37 
1.1 823 m80 
10766.18 

9815.85 
,I 990.96 

B260-% 
7620.58 
7095.85 
I 6 2  2 -36  
Ib215 -94 
5870.04 
5575.39 
5316.74 
5098.42 
C742.25 

C471.74 
4 17 9.41 
3921.83 
3746.17 
3623.24 
3534.23 
3467.30 
3415.07 
3372.90 
3337.85 

3 3 0 8 . 0 0  
32lZ.Ob 
3259.16 
3238.68 
3220.18 
3203.33 
3187.87 
3173.62 
3160.41 
3148.12 

3136.66 
3125.92 
3115.85 
3093.16 
3 0 7 3 . w  
3040.88 
3015.01 
2994.14 
2 929.97 
289  7 -36 

2 877 -73 . . 
2M4.63 
2 855 19 
2847.65 
2830.70 

IOYIDII I W  THERMAL VISCOSITY TMERNAL DIELECTRIC PRANOTL 

l /DEG. R BTU/FT-HR-R LWFT-SEC S4 FTIHR 
* GONOUCTIVITY O I F F U S I V I T Y  CONSl4NT NUMBER 

x 16 

0. 003Z42l 
0.0 033 093 
0.0 0340 34 
0 ~0034996 

0.0035977 
0.0036978 
0.0 US7998 
0.0039035 
0 .  a0400 89 
0.0 041 234 
0.0042 306 
0.0043326 
0.004b357 
0.0 045 407 

0 .OOC6C78 
0.0047407 
0.0 04 8 3 80 
0.0049356 
0.0050251 
0.0052495 
O.OO5k601 
0.0056535 
0 . 0  058328 
0.0059854 

0 a 0  061 156 
0.0062214 
0.0062723 
0.0 O6312b ...~. -~ 
0.0 063253 
0.0063052 
0.0062577 
0 .OO61958 
0.0061097 
0 .OO590 51 

0.0056707 
0.0050690 
0 - 0  OG536 
0.0042678 
0 . 0  0391 93 
0.0036109 
0 .o 033409 
0.0031 OS6 
0.0 029002 
0.0027203 

0.0025 620 
0.0022218 
0.0022968 
0.0021849 
0.0 020 8 41 
0 .OO19927 
0.0019096 
0.0018335 
0.0 0 17 6 37 
0.0016993 

0.0016398 
0.0015846 
0.0015331 
0.0 OlCl88 
0.0013210 
0.0011623 
0.0 010 3 86 
0.0009393 
O.0006373 
0.0005829 

0.0003189 
0 .O 003255 
0.0 002 800 
0.000245b 
0 .OOO1977 

0.07457 
0.07687 
0.08018 
0.08287 

0 . 0 8 5 0 4  
0.08678 
0.08813 
0.08914 
0.08989 
0.09040 
0.09072 
0 . 0 9 0 5 0  
0.09016 
0.08974 

0.08925 
0.08870 
0.08809 
8.08744 
0.08675 
0 .08490 
0.08297 
0.08104 
0.07917 
0.07738 

0.07570 

0.07300 
0.07205 
0.07122 
0. 07052 
0.06998 
0.06945 
0.06910 
0.06951 

0.07073 
0.0 7244 
0.07866 
0.08381 
0 . 0 8 8 0 1  
0.09136 
0.09395 
0.09595 
0.09746 
0.09863 

0.09958 
0.10039 
0.10117 
0.10194 
0.10275 
0-10363 
0.10459 
0.10563 
0.10675 
0.10793 

0.10922 
0.11056 
0.11195 
0.11564 
0.1195b 
0.12781 
0.13626 
0.14482 
0.18838 
0.27727 

0.33491 
0.39278 
0.45186 
0.51926 
0.74157 

0 . 0 7 s i r  

2.511 
2.309 
2 .079  
1.892 

1.737 
1.607 
1 .496  
1.401 
1.319 
1.247 
1.183 
1.127 
1.077 
1.032 

0.991 
0.954 
0.920 
0.889 
0.860 
0.797 
0.745 
0.699 
0.661 
0.627 

0.597 
0.571 
0.548 
0.528 
0.510 
0.495. 
0.482 
0.471 
0.462 
0.447 

0.437 
0 . u s  
0.443 
0.455 
0.464 
0.472 
0.479 
0.485 
0.492 
0.499 

0.506 
0.513 
0.521 
0.529 
0.537 
0.545 
0.553 
0.561 
0.570 
0 .579  

0.587 
0.5% 
0 -605 
0.628 
0 - 6 5 1  
0.697 
0.743 
0.789 
1.013 
1.225 

l a b 2 4  
1.614 
1.795 
1 .969  
2.303 

0.00856 
0.00862 
0.00872 
0.00 016 

O.OO87b 
0.00871 
0.00864 

0.00844 
0.00831 

o.aooss 

0.00819 0 . 0 0 8 0 4  

0.00789 
0.00772 

0 . 0 0  760 
O.OO7Z8 
0.00735 
0 . 0 0 1 2 4  
0.00714 
0.00690 
0 00669  
0.00651 
0.00635 
0.00623 

0.00613 
0.00608 
0.00607 
0.00609 0.00613 

0.00618 
0.00626 
0.00633 
O.OO6k3 
0.00674 

0.00711 
@.00790 
0 . 0 0 9 0 9  
0 . 0 1 0 2 4  
0.01141 
0.01212 
0.01388 
0.01519 
0.01796 0.01655 

0.01941 
0 .02990 
0 . 0 2 Z l t  
0.02399 
0.02558 . . . 
0.02722 
0.02888 
0 . 0 3 0 5 8  
0.03231 
0.03408 

0.03588 
0.03771 
0 . 0 3  957 
O.OIC39 
0.04943 
0.06018 
0.07182 
0.08434 
0.15951 
0.30065 

0.43415 .. .~ 
0.58697 
0.75951 
0.95648 
1.48709 

1.286 14 
1.2 84 61  
1 .2 8248 
1.28031 

1 .27809  
I e27583 
1.27353 
1.27119 
1.26881 
1.26637 
1.263 90 
1.261 40 
1.25887 
1.25631 

1.25372 
1.25110 
1.21645 
1.215 79 
1.243 1 0  
1.23632 
1.22948 
1.22260 
1.21574 
1.20891 

1.2 02 17 
1.19555 
1.18907 
I -182 77 
1.17668 
1.170 81 
1.165 I8 
1.15978 
1.15464 
1.14510 

1.13649 
1.12165 
1.10990 
1.10016 
1.09201 
1.08513 
1 .07924  
1 .07416  
1.069 72 
1.06582 

1.06236 
1.0592b 
1.05b47 
I .  0 5395 
1.051 65 
1.049% 
1.04762 
I. 0 45 84  
1.04419 
1.04266 

1.04126 
1.03991 
1.03867 
1.03589 
1.03348 
1.02954 
1.02644 
1.02393 
1.01625 
1.0 12 31 

1.00991 
1.00829 
1.00712 
1.00625 
I. 005 0 0  

1.9820 
1.8190 
1.6298 
1.4866 

1.3752 
1.2877 
1.2180 
1.1621 
1.1171 
1 . 0 8 1 3  
1.0499 
1.0277 
1.0094 
0.9941 

0.9813 
0.9694 
0.9597 
0.9511 
0.9432 
0.9279 
0.9178 
0.9118 
0.9082 
0.9046 

0.9015 
0.8975 
0.8893 
0.8818 
0.8750 
0.8685 
0.8620 
0.8583 
0. 8542 
0.8390 

0.8232 
0.8011 
0.8025 
0.8004 
a. 7950 
0.7073 
0.7782 
0.7688 
0.7596 
0.7509 

0.7430 
0.7358 
0.7294 
0.7238 
0.7189 
0.7146 
0.7108 
0.7076 
0.7048 
0.7024 

0.7003 
0.6984 
0.6968 
0.6936 
0.6913 
0.6882 
0.6863 
0.6851 
0.6833 
0.5777 

0.5775 
0.5780 
0.5777 
0.5738 
0.5190 
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IHERMODINAHIC PROPERTIES OF PARAHYDROGEN 

3000 P S I &  ISOBAR 

1EHPERATURE WOLUIIE ISOTHERM ISJCHORE INTERNAL 
OERIWATIYE U E U W A T I Y E  ENERGY 

OEG. R CU F T I L B  CU F l - P S I A I L B  P S I A I R  B l U / L d  

35.142 0.1b676 
36 
38 
40 

42 
44 
46 
48 
50 
52 
54 
56 
58 
60 

62 
64 
66 
68 
70 
75 
80 
85 
90 
95 

1 0 0  
1 0 5  
1 1 0  
1 1 5  
1 2 0  
125  
I30 
1 3 5  
140 
1 5 0  

160 
1 b0 
2 0 0  
220 
2 4 0  
260 
280 
300 
320 
340 

360 
380 
4 0 0  
420 
440 
460 
480 
500 
5 2 0  
5 4 0  

560 
580 
6 0 0  
650 
7 0 0  
8 0 0  
9 0 0  

1 0 0 0  
1 5 0 0  
2000 

2500 
3 0 0 0  
3500 
4 0 0 0  
s o 0 0  

0.18727 
0.18848 
0.18974 

0.19101 
0.19239 
0 .1937 8 
0.19522 
0.19671 
0.19824 
0.19985 
0 .LO15 0 
0 -20319 
0.20494 

0.2067 4 
0.20860 
0.21051 
0.21247 
0.21450 
0.21979 
0.22543 
0.23143 
0.23778 
0.24449 

0.25155 
0.25b94 
0 a 26664 
0.27416 
0.28296 
0.29152 
0.30031 
0 m30930 
0.31847 
0.3372 5 

0.35b48 
0.39652 
0.13565 
0.47515 
0 .5  1472 
0.55416 
0.59336 
0.63127 
0.b7088 
0.10919 

0.74723 
0.78501 
0.b2257 
0.85992 
0.89709 
0 . 9 3 4 0  9 
0 .97096 
1 . 0 0 7 6 9  
1.04632 
1 . 0 8 0 8 4  

1.11727 
1.15362 
1.18990 
1.2b033 
1.37045 
1.55000 
1.72b93 
1.90145 
2 7971 8 
3 .  68518 

2.5726 8 
5.46002 
6.3474 9 
7.23608 
9.0 3299 

5281.00 
5227.23 
5102.25 
4977.81 

4854. OS 
4731.15 
4609.13 
4488.29 
4368 -75 
4250.71 
41Sb.10 
1021.61 
3914.33 
3806.57 

3698.92 
3599.49 
3500 -10 
3404. 62 
3315.39 ~.-.... 
3099.50 
2903.55 
2726.5b 
2568.51 
2428.17 

2310.57 
22 0 3 .  86 
2109.18 
2031.80 
1971.89 
1917.46 
1675.27 
1843.29 
1816.5* 
1787. b l  

1777.69 
1835.42 
1886.14 
1958.22 
2045.17  
2141.99 
2245 -10 
2352.06 
2161.27 
2571.72 

2682075 
2793.97 
2905.15 
3016.13 
3126.84 
3237.25 
3347.35 
3457.14 
3566.65 
3675.84 

3784.79  
3b93 - 5 0  
4 0 0 2 . 0 0  
1272.39 
4541.80 
5018.46 
5613.20 
6146.74 
8807.46 
11465 -56  

14123 a92  
16782 s84 
19442 25 
22102.05 
27422.49 

83.310 
83.198 
88.882 
88.487 

U ~ . 0 1 4  
8?.Cb3 
8 5 . 8 3 4  
b6.130 
85.350 
8C.495 
83.770 
8Z.724 
81.605 
80.416 

73.176 
77.886 
76.541 
7 5 . 1 5 b  
73.744 
70.152 
66.519 
b?. 917 
53.395 
55.990 

52.734 
43. 652 
45.751 
44.03b 
41.514 
33 .175  
37.008 
35.011 
31.166 
23.902 

27 .136  
22.663 
13.565 
11.164 
13.258 
13.718 
12.454 
11.402 
10.515 

3.759 

3.106 
8.538 
8 .  0 4 0  
7.598 
7 .205 
6 . 8 5 1  
a .533  
5 . 2 4 4  
5.980 
5 .739  

5 . 5 1 7  
5.312 
5.123 
4. 705 
4.352 
3.788 
3.356 
3.013 
2 . 0 0 0  
1 .499  

1.199 
0.4990 
0.8563 
0.7493 
0.5.995 

-124.826 
-123.690 
-120.966 
-11b.142 

-115.220 
-112.20z 
-109.090 
-105.8b7 
-102.591 

-99 -206 
-95.726 
-92.166 
-80.526 
-84.bO9 

-81.013 
-77.158 
-73.231 
-69.242 
-65.1% - 54.862 
-44.243 
-33.359 
-22.236 
- io .gno 

0.730 
12.389 
24.160 
36.040 
4b. 021 
60 .096  
72.213 
84.552 
96.943 

122.097 

147.814 
199.044 
254.734 
3 13.265 
374.163 
436.612 
499.858 
563.120 
625.926 
687.906 

748.847 
808.648 
867.293 
924.829 
981.342 

1036.916 
1091. ob8 
1145.692 
1199.090 
1251.941 

1304.260 
135b.262 
1407.977 
1536.057 
1663.616 
19tS.Ob4 
2166.093 
24 16.390 
3 674.343 
5969.230 

6327.382 
7 7 5 6 . 0 3 3  
9256.595 

IO 828.115 
14313.302 

ENTllALPY 

e i u t L e  

-21.080 
-19.659 
-19.260 
-12 .737  

-9.091 
-5 .326  
-1.641 

2 .562  
6.684 

10.923 
15.295 
19 .768  
24.351 
29.04U 

33.b30 
3b.721 
43.710 
48.792 
53.960 
67.254 
80.9b8 
95.205 

10 9.8 56 
124.919 

140.470 
156.233 
112.284 
188.618 
205.211 
222.O39 ~~~ ~ 

239.098 
256.371 
2 7 3 . 8 5 9  
30 9.44 9 

345.b44 
Cl9.316 
496.745 
577.219 
660.099 
744.658 
82 9. 4 8 2 
91 4. 360 
998.613 

1081.876 

1163.946 
1244.736 
1324.244 
1402 .529  
1479.690 
1555.823 
1631.053 
1705.485 
1779.2 28 
1852.368 

1926.92 6 
1997.122 
2068.992 
22b7.307 
2 4 2 4 . 3 8 7  
2776.140 
3126.547 
1476.0 14  
5228.230 
7 0 16. 4 16 

8 86 7.5 9 1  
10789.175 
12762.141 
14847.895 
19331.299 

E N I R O P I  

BTUILB-R 

1.28507 
1.32500 
1.41688 
1.50723 

1.59616 
1. 68374 
1.770 07 
1.ll5525 
1.93937 
2.02250 
2.10501 
2.18634 
2.26675 
2.34622 

2.42475 
2.50240 
2.57916 
2.65501 
2.72992 
2.91305 
3.09056 
3.26316 
3.43065 
3.59350 

3.75505 
3.90686 
4.05619 
4.20139 
4.34263 
4.480 0 1  
4.61383 
4.74420 
4.87140 
5.11691 

5.35178 
5.78929 
6.19701 
6.58042 
6.94074 
7 . 2 7 8 5 3  
7.59347 
7.88642 
8.15834 
8.41045 

8.64508 
8.bb351 
9.06751 
9.25847 
9 . 4 3 8 0 1  
9. 60723 
9.76110 
9.91920 

IO. Ob394 
10.20198 

1 0 . 3 3 3 4 1  
10.45995 
10.5b183 
IO. b6758 
11.13029 
11.60033 
12.01275 
12.38074 
13.80096 
14. 82765 

15.65320 
16.34394 
16.96117 
17.70532 
19.5J810 

cu CP 

BTU I L3 - R  

1.299 
1.313 
1.344 
1.373 

1.400 
1 .425  
1.449 
1.471 
1.493 
1.513 
1.531 
1.548 
1 a 563 
1.577 

1.590 
1.601 
1.611 
1.620 
1.626 
1.638 
1.650 
1.664 
1.080 
1 -695  

1 .711  
1 .725  
1.741 
1.762 
1 . 7 1 7  
1.816 
1.849 
1.b8b 
1.927 
2.019 

2.121 
2.327 
2.524 
2.797 
2.848 
2.942 
2.991 
3.005 
2.992 
2.962 

2.921 
2.876 
2.829 
2 .784  
2 . 7 4 3  
2.705 
2.672 
2.643 
2.619 
2.597 

2.580 
2.565 
2.553 
2.530 
2.516 
2 . 5 0 4  
2.499 
2.499 
2.541 
2.647 

2.788 
2.923 
3 . 0 5 1  
3.211 
3.804 

1.641 
1.668 
1.731 
1.793 

1.853 
1.913 
1.972 
2.031 
2 . 0 9 0  
2.149 
2 .201  
2.214 
2.31b 
2 . 3 7 0  

2.422 
2.47J 
2.518 
2.563 
2.605 
2.704 
2.797 
2.b88 
2 .974  
3 . 0 5 3  

3.121 
3.183 
3.242 
3.295 
3.342 
3.390 
3.434 
3.976 
3.519 
3.599 

3.680 
3 . 7 9 3  
3.951 
1 .091  
4.1b8 
4.241 
4 .252  
4.232 
4.190 
4.135 

4.072 
4.007 
3.944 
3.885 
3.831 
3.713 
3.740 
3.703 
3. 671 
3.644 

3.621 
3.601 
3.584 
3.552 
3.531 
3.509 
3 . 4 9 8  
3.494 
3.52b 
3 . 6 3 3  

3.773 
3.908 
4.040 
4.202 
4.843 

VELOCITY 
O f  SOUNO 

F T I S E C  

5561 
5548 
5518 
5487 

5456 
5424 
5391 
5358 
5323 
528b 
5258 
5221 
5185 
514b 

5109 
5072 
5034 
4996 
4960 
4868 
4775 
4682 
4590 
4 5 0 1  

4419 
4341 
4265 
4196 
4133 
4072 
4017 
3967 
3920 
3 8 b 3  

5780 . _. 
3723 
369b 
3703 
3733 
3782 
3845 
3918 
3996 
4078 

4162 
4247 
4332 
4416 
4498 
4580 
4659 
4737 
4813 
4888 

4961 
5032 
5102 
5272 
5434 
5743 
6034 
6310 
7527 
8538 

9410 
10195 
10916 
11575 
12716 

TYO-PHASE BOUHOlRI 
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TtlERIIOOINAII:[C PROPERIIES OF aARAHYOROGEN 

3 0 0 0  P S I A  ISOBAR 

TEIIPERAIURE DENSITY 

OEG. R LBlCU F T  

35.142 5.35456 
5.3399u 36 

38 
4 0  

42 
44 
46 
48 
50 
52 
54  
56  
58  
60 

6 2  
6 4  
6 6  
68  
70 
75 
80 
85 
90 
95 

1 0 0  
1 0 5  
110 
I15 
120 
1 2 5  
1 3 0  
1 3 5  
140 
150 

160 
180 
2 0 0  
220 
240 
260 
2 80 
3 0 0  
320 
340 

3 60 
3 8 0  
400 
420  
440 
k60 
C O O  
500 
520 
540 

560 
580  
6 0 0  
650  
700 
800 
9 0 0  

1 0 0 0  
1500 
2 0 0 0  

2500 
3 0 0 0  
3500 
40 00 
5000 

5 . 3  0549 
5.27030 

5.23439 
5.19777 
5.16044 
5.12241 
5.08368 
5.0 4427 
5.00371 
4.96289 
4.92145 
4.87946 

4.83697 
4 . 7 9 3 4  
4.7504J 
2.70145 
1.66211 
4.54981r 
4.43593 

4.20555 
4.09014 

1.91539 

4.32098 

3.86195 
3.75036 
3.64089 
3.53405 
3.43035 
3.3299* 
s.23si5 
3.14002 
2.96512 

2.80522 
2.52197 
2.2954J 
2 1 0  461 
1.94281 
1 -80  453 
1.68531 
1.58159 
1.49058 
1.41005 

i. 33821 
1.27387 
i . z i s r f  
1.16290 
1.11472 
1.07056 
1.02991 
0 -99236 
0.95756 
0.92521 

0.89504 
0 -86683 
0.84040 
0.78105 
0.72969 
0.64516 
0.57839 
0.52426 
0 * 35750 
0.27136 

0.21 869 
0.18315 
0115754 
0.13820 
0.13071 

519.68 
522.09 
527.12 
531 -44 

534.84 
537.80 
540 -17 
542.14 
543.94 
545.31 
545.84 
546.31 
547.17 
547 .38 

547.21 
547.27 
546.96 
546.46 
545.91 
543.40 
541 -60 
540. 85 
540 -83 
541 .49 

543.67 
555.62 
548.57 
553.57 
560.97 
569.20 
579.49 
591 -72 
605.21 
637.99 

676.46 
774.79 
874.28 
902.23 

1090.72 
11 94.95 
1291 -83 
1380.82 
1461.9J 
1536.39 

1605.43 
1670 .3J  

1793 -49 
1853.49 
1913 a 6 1  

f7 s t .15  

1973.92 
2031.98 
2096.85 
2159.41 

2223.37 
2287.95 
2353.30 
2519.58 
2189.15 
3035.41 
3381.47 
3736.53 
5554.15 
7540.68 

9720.04 
12025.26 
14450.98 
17126.84 
24522.82 

12.865 
12.727 
12.466 
l'.220 

1 2 . 0 i 3  
11.807 
11.615 
11.429 
l l . 2 4 5  .. . 
11.069 
10.935 
10.768 
13 .606  
10.450 

10 .295  
10.147 
9.999 
9.857 
9 .726  
3. 411 
9.089 
8.749 
8 . 4 0 8  
S.07b 

1.753 
7.454 
7.158 
5 .864  
5.574 
5.289 
S . O l i  
5 .742  
5.482 
4 .996  

C.561 
3.862 
3.377 
1.013 
2 .757  
2.184 
2.471 
2.399 
2.358 
2 .337  

2.329 
2.331 
2 .337  
1 .347  
2.357 
1 .366  
2.374 
2.380 
2.385 
2.388 

2.389 
2. 389 
2.388 
Z.381 
2.370 
2.345 
2.  322 
1.300 
2.202 
2.087 

1 .967  
1 .866  
1.780 
1.688 
1.424 

2 8 2 i'7.39 
2791.3.28 
27069.94 
2 b 234. 53 

254117 -96 
2 k591.17 
23785.13 
Z 29PO .35 
ZZZ(h9.35 
2 14bl. 70 
20705.67 
19958 -78 
1926 4.1b 
18513.97 

I 7 8311 . 55 
17255.67 
1662 6 -90 
16023.67 
15656.73 .~ ... 
14102.21 
I 2 87 9 -96 
11 781 -51 
1 0801.99 

9931.56 

9185.41 . -. . . . - 
8511.19 
7910.20 
7397.56 
b9b8.77 
6577.55 
6244.56 
5959;63 
5703.98 
5301.08 

498b.81 
4628.86 
432 9.52 
k121.29 
3973.38 
3165.30 
3183.69 
3 72 0 -00  
3668.72 
362 b.26 

3590.27 
3153.14 
313 1 . O f  
3507.46 
348 I .55 
3 k6S a66 
3 k 4 I  -47 
3633.14 
341'5.27 
340 11.91 

3381.53 
3 375.02 
3363.29 
33315. s i  
3 31 09 
3276.12 
324li.63 
322 2.49 
3 1411.69 
311:L.26 

3080 -76 
3073.77 
306i!.98 
305+.42 
SOS!i.81 

~ O Y I O l ~ f V  TnERubL 
JONOUCTIVXTY 

1lOEG. R BlUlFT-HR-R 

0.003158J 0.07629 
0.0031955 0 .07789  

0 - 0  033729 0.08209 

0.0034640 0.08634 
0.0035567 0.08816 
0.0035508 0.08958 
0.0037463 0.09066 
0.0038CJO 0.09146 
0.0 033407 0.092 04 
0.0045457 0.09240 

0.0042361 0.09192 
0 . 0 0 4 3 2 9 5  0.09153 

0.0044254 0.09108 
0.0045136 0.09055 
0.004603+ 0.08997 

0.0047710 0.08869 
0.004974i  0.08690 
0.0051645 0.08501 
0.0053103 0.08312 
0.0054985 0.08121 
0.0056376 0.07951 

0.0057411 0.07785 
0.0058337 0.07b31 
0.0059103 0.07515 
0 - 0  059540 0.07420 
0.0059572 0.07336 
0.0859558 0.072b3 
0.005926C 0.072D1 

0 . 0 0 3 ~ 8 3 4  0. m i  so 

o . o o u  440 o. 09222 

o. 0 0 4 ~ 9 0 3  a .  01935 

o . o o r i i ~ 7  i . 0 7 i i i  
0.0058146 0.071 12 
0.0056CO8 0.07151 

0.0054416 0.07263 
0.0048961 0.07422 
0.0045190 0 . 0 8 0 3 8  
0.0041647 0.08541 
0.0038401 0.08946 
0.0035490 0.09267 
0.0032915 0.09513 
0.0030651 0.09700 
0.0028662 0.09841 
0.0025911 0.0'4950 

0.0025364 0.10038 
0.0023990 0.10113 
0.0022764 O.lOl8b 
0.0021b63 0 . 1 0 2 1 9  
0 . 0 0 2 0 6 1 0  0.10137 
0.0019769 0.10422 
0.0018949 0.10515 
0.0018199 0.10618 

0.0015874 0.10846 

O.OOIL285 0.10974 
0 ~ 0 0 1 3 7 3 9  0.11107 
0.0015231 0.11246 

0.0013132 0.12006 
O.OOll561 0.12834 
0.0010536 0.13684 
0.0003351 0.14545 
0.0006353 0.18934 
0.0 OOI817 0.277 27 

0.000388I 0.33k94 
0.0003250 0.39277 
0.0002796 0.45177 
0.0002153 0.51879 

o .aa ir509  o.iorz9 

o . o oi4099 a. I i 6 i s  

0 .0001975 o. 7431 i  

YISCOSIlI 

LBIFI -SEC 
I 105 

2.566 
2.442 
2 -193 
1.991 

1.824 
1 .685  
1.566 
1 .465  
1 .378  
1.301 
1.234 
1.174 
1.121 
1 .074  

1.031 
0.992 
0 -956 
0.924 
0.894 
0.829 
0.774 
0.728 
0.688 
0.653 

0.622 
0.595 
0.571 
0.551 
0.532 
0.516 
0.502 
0.490 
0.480 
0.466 

3.452 
0.436 
0.454 
0.466 
0.474 
0.480 
0.486 
0.492 
0.198 
0.504 

0.511 
0.518 
0.525 
0.532 
0.510 
0.548 
0.556 
0.165 ' 

0.573 
0.582 

0.590 
0.599 
0.608 
0.630 
0.653 
0.699 
0.766 
0.792 
1.019 
1.232 

1.433 
1 .624  
1.807 
1.983 
2.319 

TUERMAL 

SP Fr lWR 
OIFFUSI~IT 

0 . 0 0 8 6 8  
0.00874 
0 . 0 0 8 8 5  
0.00890 

0 .00  890 
a.ooa8o 0.00887 

0.00871 
0.00861 
0 . 0 0  849 
0.00836 
0.00821 
0.00806 
0.00791 

0.00778 
0. 0 0  765 
0.00752 
0.00741 
0 . 0 0 1 3 0  
0.00106 
0.00685 
0.00666 
0.00650 
0.00637 

0.00627 
0.00621 
0.00618 
0.00618 
0.00621 
0.00625 
0.00630 
0.00636 
0.00644 
0.00670 

0.0070k 
0.00 776 
0.00886 
0.00992 
0.01099 
0.01211 
0.01327 

0.01576 
0.01707 

0.01842 

0.01449 

0.01981 

OIELECl  R I C  
Y CONSTANT 

1 .28784  
1.28696 
1.21489 
1.2&?77 

1.28061 
1 .27841  
1.27618 
1.27391 
1.27160 
1.26925 
1.26684 
1.26442 
1 .26197  
1.25949 

1.25690 
1.2 544 5 
1.25190 
1.24932 
1.24673 
1.24019 
1.23359 
1.22697 
1.22035 
1.213?7 

1.20726 
1.2 0086 
1.19459 
I a 18847 
1.18253 
1.1 7679 
1.17126 
1.165 95 
1.160 86  
1.151 36 

l . l k 2 7 3  
1 .12759  
1 .11561  
1.10560 
1.09718 
1.090 02 
1 .08388  
I .  0 785 7 
1.07392 
1 .06982  

1.0661 7 
l.Ob291 

0.02124 
0.02271 
0.O2420 
0.02573 
0.02730 
0.02889 
0.91052 
8.03217 

8.03386 
0.03558 
0.03733 
0.0418b 
0 .04659  
0.05669 
0.06763 
0.01941 
0.15010 
0.28 127 

0.39146 
1 .30605  

1.05998 
1.01731 
1.05489 
1.05267 
1.05063 
1.043 75 
1.6 47 0 1 
1.04540 

i.aw89 
1.0 k Z 4 9  
1.0 4117 
1.0 3822 
1.03568 
1.03150 
1.02820 
1.02554 
1.01736 
1.01316 

0.40598 1 .01059  
0.54870 1.00887 
0.70979 1.00762 

1.00669 
1.00535 

PRANOTL 
NUMEER 

1.9817 
1.8829 
1.6808 
1.5280 

1,6092 
1.3159 
1.2415 
1.1818 
1.1336 
1.0939 
1.0615 
1.0380 
1 ,0179  
1 . 0 0 0 8  

0.9867 
0.9740 
0.9635 
0.9541 
0.9251 
0.9282 
0.9170 
0.9103 
0.9057 
0.9021 

0.8978 
0. 8935 

0.8802 
0.8729 
0.8676 
0.8626 
0.8582 
0.3552 
0.8403 

0.8251 
0.8021 
0.8034 
0.8021 
0.7983 
0.7910 
0.7821 
0.7726 
0.7631 
0.7542 

0.7459 
0.13.34 
0.7318 
0.7259 
0.7207 
0.7162 
0.7123 
0.7089 
0.7059 
0.7034 

0.7011 
0.6992 
0.6915 
0.6942 
0.6917 
0.6885 
0.6865 
0.6852 
0.6833 
0.5810 

0.5810 
0.5818 
0.5817 
0.5781 
0.5kCZ 

0 .8874  
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TMERMOOINAMIC PROPERTIES OF PARAHVOROGEN 

3200 P S I A  ISOBAR 

TEMPERATURE VOLUW I S O ~ M C R M  xiocr(oRL I m E R t u L  
D E R I Y A T I Y E  D E Z I Y A T I Y E  ENERGV 

DEG. R CU F T I L B  CU F T - P S I A I L B  P S I A I R  B l U I L t l  

35.729 
36 
3b 
40 

42 
44 
46 
4b 
50 
52 
54 
56 
5b 
60 

62 
6 4  
66 
6b 
70 
75 
b0 
05 
90 
95 

1 0 0  
105 
1 1 0  
115  
120 
125 
130 
135 
1 4 0  
150 

160 
1bO 
2 0 0  
2 2 0  
240 
2 60 
2bO 
3 0 0  
320 
340 

3 60 
3 b0 

420 
4 4 0  
460 
4 b0 
5 0 0  
5 2 0  
540 

i 6 0  
500 

650 
7 0 0  
bo0 
900 

l 0 O P  
1 5 0 0  
2 0 0 0  

2500 
3 0 0 0  
3500 
4 0 0 0  
5 0 0 0  

boa 

600  

0.185dO 
O.lb536 
0.1b713 
O.lbb33 

0.1b958 
0.19067 
0.19220 
0.19357 
0.19499 
0.19645 
0 s 19796 
0.19954 
D.20115 
0.202b1 

0.20452 
0.20627 
0.20107 
0.20993 
Q.211b3 
0.216bl 
0.22209 
0.22770 
0.23361 
0.23". 

0.24638 
0.25321 
0.26033 
0.26771 
0.27535 
0.2 b32 3 
0.2 9132 
0.29960 
0.30006 
0.32530 

0.34315 
0 . 3  bo52 
0111606 
0.45361 
0.49051 
0.52735 
0.56402 
0.60046 
0 6366 4 
0.67256 

0,70824 
0.74369 
0. ?7692 
G. 01397 
0.b4065 
0.0b357 
0.91817 
0.95263 
0.9b700 
1-02126 

1.05544 
1.Ob954 
1.12357 
1.2 0 040 
1.29232 
1.4613J 
1.6290 b 
1.79b46 
2.63060 
3.46307 

4.29501 
5.12693 
5.95891 
6.79191 
0.475b6 

5431. 0 0  
5414.22 
529G .64 
5167.51 

5015.19 
4923.56 
4b02. 89 
4603.29 
4564.93 
4247.96 
4332.63 
4219.5 b 
4110.47 
4002.15 

3097.52 
3796.77 
3696.6b 
3599.95 
3510 .b2 
3293.47 
3096.67 
2918.4* 
2759.46 
2615.06 

24 b.3 -21 
2377.70 
22 b4.34 
2191.72 
2126.57 
2u71.79 
2021. 42 
1904.19 
1953.19 
i91Z.Ob 

lb95.21 
1937.70 
19bO - 5 1  
2045.57 
2126.61 
2210.66 
2318.00 
2422.03 
252b.97 
2637.64 

2747.29 
2157.41 

3077.97 
3108 -09 
3290.01 
3407.68 
3517.10 
3626.21 
3735.28 

3843.90 
3952.38 
40bP.66 

29ir .10 

.__... 
4330 -5b 
4599.57 
5135.52 
5669.65 
6202.66 
0061.42 

11516 - 2 0  

16175 -73 
16b34.09 
19493 e 0 3  
22152.47 
21472.30 

90.030 
90.007 
09.733 
b3.381 

08.952 
00.446 
01. 064 
07.207 
86.476 
b i .671  
04.795 
b3.961 
02.902 
61.171 

(10.502 
73.347 
7b.065 
7s.739 
75.375 
7 isb06  
68.351 
6+. b36 
61.3b7 
5 s -  0 4 1  

54. 0 2 2  
51.756 
40.063 
45.15.4 
43.61G 
41.237 
33. 0 3 0  
36.996 
35.109 
31.744 

20. 160  
2c.109 
20.856 
10.324 
16.306 
14. b6b 
13.321 
12.196 
11.217 
10.437 

9.738 
3.129 
0 .  594  
0.12C 
7.690 
7.329 
6.976 
6.669 
6.3U6 
5.120 

5.890 
5.671 
5. 468 
5. a 2 1  
4.644 
4. 941 
3.5b0 
3.214 
2.133 
1.598 

1.279 
1.065 

0.3133 

0.6394 
0.7992 

-124.076 
-123.720 
-121.041 
-118.262 

-115.3b1 
-1 12.419 - 109.360 
-106.210 
-102.972 

-99.645 
-96.231. 
-92.735 
-89.157 - 05.506 

-b1.703 
-77.991 
-74.134 
-70.2 16 
-66.212 
-56.092 
-45.662 
-34.969 
-24.039 
-12.895 

-1. *51 
10.03U 
21.636 
33.355 . 45.192 
57.144 
69.207 
b1.393 
93.VOb 

11b.750 

144.409 
195.757 
251.451 
310.062 
371.002 
433.6b4 
497.097 
560.532 
623.5G7 
605.648 

746.742 
806.6b5 
b65.463 
923. i d 2  
979.751 

lOJ5.221 
10  90 -275 
1144. Jbb 
1197.868 
1 2 50.796 

1303.1bb 
13 55.254 
11.07.030 
1535.215 
1662  -371 
1914.566 
2165.709 
2416.108 
3674.330 
4969.341 

6327.553 
7756.229 
9256.709 

1 0  827.699 
14305.152 

ENTMALPV 

BTUILB 

-13.97b 
-13.530 
-10.15b 

-6.664 

-3 .050 
0.601 
4.52b 
b.491 

12.570 
16.764 
21.070 
25.591 
30.037 
34.670 

39.404 
44.235 
49.16G 
54.177 
59.279 
72.377 
b5.940 
99.953 

114.309 
129.223 

ENTROPT 

BTUILB-R 

1.29019 
1.30321) 
1.39443 
1.40bO3 

1.51218 

1-74447 
1.b2dbJ 
1.912L.4 
1.99426 
2.07554 
2.35622 
2.25569 
2.31422 

2.391b3 
2.46052 
2.54430 
2.61919 
2.693 14 
L.07383 
5.04867 
3.21901 
3.30405 
J.54*41 

i.65e.96 

144.54U 3.70157 
160.076 3.05310 
175.894 C ~ ( r 0 0 3 2  
191.987 
201.353 
224.975 
2*1.031 
25b.924 
2lb.246 
311.557 

347.743 
421.233 
498.4 b? 
510.850 
6b1.732 
746.166 
bJ1.310 
916.336 

1690.751 
1004.170 

1166.4 12  
lZC7.3bO 
132 7.01 7 
1405.443 
1482.73b 
i55b.932 
16J4.337 
1700.815 

1b55.948 

19Lb.590 
2000-0b5 
2072.bOb 
2251.281, 
2428.50C 
27b0.465 
J l 3 L J Z 4  
31110.606 
5233.109 
7021.391 

8 072.616 
10794.210 
12707.601 
14b52.271 
193Lb.150 

i r a 2 . r i 6  

4.1433b 

4.41039 
4- 55061 
4.b7962 
*.bo561 
5.04920 

5.20211 
5.?2005 
6.12673 
6.50970 
b.87003 
1.20011 
7.52350 
7.01696 
b.Ol940 
b. 342 G I  

b.57711 
0.19596 
9.00035 
9.19165 
9.37149 
9.54099 
9.10110 
9.05342 
9.99835 

10.13655 

10.2bb15 
19.39403 
1P.51604 

11.06576 
11.55607 
l l .9Cbbb 
12.31619 
13,73125 
14.76*00 

15.51957 
16.2b031 
16. b9751 
17.64152 
19.47267 

4.2az69 

io.eoza4 

C V  CP 

BTU / L3 -R 

1.306 
1.310 
1.542 
1.371 

1.390 
1.425 
1.447 
1.470 
1.492 
1.512 
1.531 
1.540 
1.564 
i.57.3 

1.591 
1.603 
1.614 
1.625 
1.629 
1.642 
1.655 
1-670 
1.686 
1.702 

1.71b 
i . 7 3 2  
1.749 
1.769 
i . 7 ¶ 4  
1.023 
l a b 5 6  
1.U93 
1.934 
2.026 

2.120 
2.334 
2.530 
2.713 
2.154 
2.940 
2.Y96 
3.010 
2.997 
2-96? 

2.926 
2.bbO 
2.033 
2.788 
2.746 
2.709 
2.675 
2 m 646 
2.621 
2.600 

2.502 
2.567 
2.555 
2.532 
2.51b 
2.505 
2.500 
2 .500 
2.542 
2.640 

2.7bb 
2.924 
3.05* 
3.209 
3.790 

1.647 
1.655 
1.711 
1.777 

1.836 
1.091 
1.953 
2 . J l O  
2.060 
2.125 
2.1b1 
2.238 
2.291 
2.342 

2.391 
2.439 
2.416 
2.530 
2.571 
2.667 
2.757 
2.845 
2.92b 
3 . 0 t 5  

3.076 
3.130 
3.191 
3.24b 
3.3i i l  
3.347 
3.396 
3.441' 
3 .4b l  
3.57b 

3.662 
3.781 
3.944 
4.009 
1.191 
4.246 
6-25 9 
4.240 
4.19b 
1.143 

&.Ob0 
4.015 
3.952 
3. b92 
3 . 8 3 8  
3.789 
3.74b 
3.769 
3.676 
3 -64 )  

3.625 
3.605 
3.5bb 
3.555 
3.534 
3.511 
3.499 
3.495 
3.529 
3.633 

3.773 
3.90b 
4.040 
4.2GJ 
4.027 

WELOCITY 
OF SOUND 

FTISEC 

5633 
5629 
5600 
5571  

5541 
5 5 1 i  
5480 
5440 
5415 
5382 
5140 
5316 
5201 
5245 

5209 
5173 
5136 
5100 
5065 
4971  
18b9 
CbOO 
4712 
*b2b 

4541  
C46b 
439s 
4324 
4257 
4190 
4139 
40b0 
4039 
3954 

Jbb7 
3b14 
3702 
3779 
3804 
3b48 
3907 
3976 
bo51 
4131  

4213 
4296 
4379 
6462 
4543 
4623 
4702 
4719 
4054 
492b 

5 0 0 0  
507G 
5140 
530b 
5469 
5715 
bob4 
033 9 
7550 
b557 

9427 
1u211 
1 0 9 3 0  
115b8 
12730 

TdO-PHASE BOUNOARi 
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3200 P S I A  ISOaAR 

35.729 5.38207 
36 5.37757 

’ 30 5.34398 
40 

42 
44 
46 
48 
50 
52 
5 4  
36 
56 
60 

6 2  
64 
66 
6 0  
76 
75 
80 
85 
90 
95 

1 0 0  
105  
1 1 0  
115 
120 
1 2 5  
130 
135  
140 
150  

160 
180 
200 
2 2 0  
240 

2 8 0  
3 00 
3 2 3  
340 

210 

3 6 G  
3aO 
zoo 
220 
440 
460 
C80 
540 
120 
540 

5b0 
1 8 J  
600 
650 
706 
0 0 0  
982 

lOi4 
1500 
Z U O O  

2500 
3u00 
3500 
4000 
5000 

5.3097J 

5.2 7460 
5.21920 
5.20294 
3.16603 
5.12846 
5.09026 
5.05 142 
5.01142 
4.97133 
4.93072 

4.80960 
4.04801 
4. d 0  5 39 
4.76555 
4.72075 
4.61242 
4.50261 
4.39183 
4.28059 
4. 16945 

4.05802 
5.95930 
3.84131 
3 . 7 3 5 U  
3.63172 
3.53064 
3.43263 
3.33 774 
3.24616 
3.37329 

2.91416 
2.62801 
2.59891 
2.20 454 
2.05671 

2.77298 
1.66539 
1.57074 
1.41605 

1-41195 
1.34665 
1 .z 8s 82 
1.22854 
1.17007 
1.13177 
i. 08913 
1.04972 
1.01318 
0.97916 

0.94747 
0.91782 
0.89002 
5.02754 
0.77324 
3.68612 
2-61  384 
6.55665 
0.311314 
0.28076 

0.23282 
0.19505 
O.lb782 
0.14723 
0.11798 

i. 69626 

534.67 
555.49 
510.89 
545.56 

519.34 
552.56 
555 .CJ 
557.74 
559.95 
561.69 
562.91 
553.65 
564.64 
565.12 

565.57 
565.d2 
585.711 
565.28 
565.Zr 

L 5b3.52 
562.42 
562.46 
563.J3 
564.52 

566.57 
5 6 ~ . a n  .~.... 
573.12 
577.82 
584.56 
593 .14  
603.70 
616.11 
629.70 
661.94 

700.5Y 
798.69 
891.38 

iOJ6.21 
1114.24 
1217.8’. 
1514. 30 
1402.SZ 
1402.8i 
i 556 .75  

1625.31 
tbl).). 7a 
1751 -91 
lUlZ.59 
1872 -17 
$932.10 
1992 -26 
2053.21 
ti 14.99 
2177.47 

22*1-37 
2JO5. 86 
2371.22 
2557. 4- 
2707.01 
3053.2d 
3402.50 
5754.44 
5572.L.J 
7559.13 

9739.06 
12044.67 
16669 -46  
17139.17 
2-15-73 

12.609 
12.772 
12.515 
12.270 

12.065 
:I. 8 6 1  
11.676 
11.48 7 
11.305 
11.151. 
10.967 
10.0z2 
10.662 
l G . 5 0 1  

15.35b 
20.21 0 
3 . 0 6 5  

3.927 
3.799 
3. re9 
3.174 
5.041 
8.500 
8.101 

7 .861  
7.568 
7.275 
5.985 
5.695 
6. 401 
6.127 
3.854 
5.592 
3. o9a 

k.655 
3.951 
3.456 
5 .064  
2.803 
2 .624  
1 .507  
2.453 
2. Jd9 
2 .366  

2.357 
2 . 3 5 7  
2 .363  
2 .371  
2.380 
2. 308 
2.395 
2.401 
2.4u5 
2 . 4 J I  

2 .607  
2.4137 
2.465 
Z.396 
2.305 
2.357 
2. 333 
L.510 
2.208 
1.091 

1.970 
1.8b6 
1 .782  
1 .691  
1.430 

29230.03 
29115 -32 
28275.08 
2 r w  .41 
26612.35 
25795.61 
2 4 989 -19 
24194.32 
23411.09 
2 2 b4 1 .51 
2 A 885.95 
21146.09 
20434.53 
19753.4d 

19951.35 
18406.78 
17766.23 
17148.46 
11,572 a75 
1 5  190 -87 
11943.09 .. 
l i 8 1 7 . 2 8  
11812.10 
10903  035 

1 0  099.30 
9390,211 
8 774.85 
8 20 9.39 
1723.09 
7 J lb .76  
6938.19 
6 624.  71 
6340.38 
Sb76.3* 

55z3.00  
5092.31 
4751.07 
4 50 9.54 
4335.55 
4207.19 
4109.70 
4 033 -62 
3972.36 
4921.77 

3879.03 
3 1142.L3 
3810.00 
3781-W 
3755.78 
3732.57 
3711.40 
3691.98 
3674.05 
4 b57.44 

3 C41-99 
$627.56 
3 616.65 
3583.74 
3557.51 
4514.55 
3480.29 
3452.72 
3,568 -59 
!d2 0 .OS 

31300.47 

3271.24 
!iZ6l. 59 
3241 -25 

: , z n 3 . ~ 6  

U.0050803 
0.9030 914 
0 .O OSl7J8 
0.0032575 

0 .tiPJJC25 
O.OJJlr287 
0. G 035 161 
O.GJ36045 

J.GQA78 38 
G - 0  038 7 W  

0.d020569 
13. 1 641 458 

G.d04228* 
0 . J  JC31Gd 
2.02S3940 
0.0041.75.5 
G .JGr5481 
0. JOb7J22 
0.0 5490 22 
0 .0050 585 
0.0051970 
0.0053232 

0.0054283 
0.6055117 
0.0055685 
0.0056219 
0 .OO56467 
O.OO56376 

0.0055845 
0 - 0  U55 374 
0 e0  OWl19 

0.0052209 
0 .U 047343 
0.0043897 
0 . 3  040 bJ4 
0.; CS760Y 
4.013341165 
6 .3  JJ2412 
0.0 0 30 2 37 
0.0020 314 
0. 0 G2661Z 

0.0i3693n 

a .0339705 

o . o e ~ 6 2 6 1  

n.0125in3 
0.0 023 759 
0.0022556 

0.07834 

0.08239 
5.28527 

3.J8761 
0.51350 
0. 6 90 99 
0.09213 
J.09299 
0.09562 
3 .  0 9404 
0.C9589 
0.05362 
L i 9 3 2 6  

J.GS284 
i.G9254 
O.J’j119 
0.0 91 19 
5.69055 
0.38d111 
G.OU696 

0.071108 

... ~~ 

0.01511 
0.00529 
0.08154 

0.07989 
0.078Jh ... ... 
0.07720 
0.07625 
0.0 7540 
0.07465 
0.07401 
0.07348 
0.07306 
0.07345 

0.07440 
0.07598 
0.011209 . ~. 
8.35701 
0.09093 
0.69399 
G.Gr652 
0.090011 

0 - 0  0.21475 
0.0 020 4Yb 
0.9019b11 
O.OO18U02 
0.0018 Ob2 
6 . 0 91 7 3 62 
9.01116754 

G.ib15173 
0 . i 015635  
0 . J G H l d U  
0 . C d i * O  12 
0.3015 0 55 
0 . 3 5 ~ 3 4 Y 9  
6 .i JLG 285 
0.13009303 
0.C30o333 
0 .JJu4806 

0 . 0 0 0 2 4 5 0  
0.0001 973 

0 .10  325 
0.:0400 
J. lU403 
0.15173 
0.1507‘4 
S.16783 
i . 1 0 8 9 9  

O . l l U L 6  
J .11158 
C.11297 
0.1lb65 
J . l l J 5 8  
i .12868 
d.13741 
4.14601 
J. i9UJl  
0.27127 

0.0053874 6.35494 
0.5063245 0.59276 
1.0002792 0.45161 

U.5ldJ6 
0.73908 

2. b22 
2.581 
2.312 
2.d94 

1.915 
1.766 
1 .659  
1.531 
1.23d 
1.557 
1.286 
i.222 
1.166 
1.110 

1.071 
1.JJO 
0.993 - 0.959 
0.928 
G.db0 
0.105 
0.755 
0.714 
0.678 

0.047 
0.619 
0.594 
0.573 
0.55b 
0.537 
0.522 
0.509 
0.498 
0.480 

0.467 
0.447 
0.665 
G.476 
0.483 
i .*d9 
J.494 
3.*Y9 
G.,JZ 
G . Y l C  

G.516 
0.522 
0.529 
G -536  
0.5C4 

5.560 
0.566 
0.576 
U.565 

6.593 O.JJ2lu 

0.611 6.03530 
0 -635 

n.552 

J.UZ 0 . 3 3 ~ 7 3  

o.00084 
0.30186 
0.00898 
O.OOY04 

6.009J5 
J .SO902 
o.oonya 
i.130087 
0.13677 
0.86665 
6 .  EGd54 
1.13~057 
13.00022 
0 . 3 0 d 0 8  

0.00794 
5.50781 
0.8376d 
3.13c757 
0- 60 7*b 
b. GO 722 
3.03101 
0.u0681 
0.00665 
0 .09651  

0.00640 
0.60633 
0. GGiJO 
0.00620 
0.00629 
0.00632 
0.00635 
O.JO649 
0.00 645 
0.90660 

0.00b90 

0. 0 0  e60  
O.hO965 
O.dl064 
0 . ~ 1 1 6 7  
5.i1.216 
O.015bY 
G. 31507 
0.G1630 

0.00765 

a. o I 757 
0.G1607 
J - J Z O Z Z  
0.02159 
G.CZJJ0 
G.02444 
O.GZ592 
0.U27CL 
G.J2895 
0.03d51 

0 . i 3 9 6 5  
0.656 0.24’.11 
3 . 7 0 2  0.25164 
6.749 6.J6.397 
i . 7 9 6  6.37509 

0.14107 
0.L6SJl 

l.iI24 
I.LJ9 

1.442 0.38AJ2 
1.635 0.51522 
1.619 0.66629 
1.997 
2 .336  

G.83034 
1 .29789  

1.28951 
1.28923 
1 .26721  
1.28514 

1.2 83 04 
A-28090 
1.27872 
i - 2 7 6 5 1  
;.27421 
1.27199 
1 .26968  
1.2 67 50 
1.20492 
1.2b252 

1.26009 
1.2 5703 
1.25516 
1.252 67  
1 e250 16 
1.243 43 
1.237‘.5 . . -~  
3.23162 
1-22465 
1.2 1829 

I. til 9 9  
1. 205 78 
l . lY970  
1.19375 
1.18796 
1.18234 
1.17692 
1.1716Y 
1.16666 
1.15723 

l.1486U 
l . l d 5 2 4  1.12111 

l . l t O U 6  

1. U 94 I 7  
1.011140 
1.0 d2 86  
1.078 01 
i . 0 7 3 7 3  

1.0 6991 
1.d6650 
1.06342 
1.J6062 

1.0 55 75 
1.35360 
1.05163 
1.04980 
1 -04b10 

1.6b651 
1. Dc50 3 
1. 043 6 4  
1 . J b a S 4  
1.03785 
1.23343 
i . 02995  
1.527 16 
1.b1047 
1 . 0 1 4 0 1  

1.1 0211 

l . U j 8 0 0  

1 .01121 
1.9U945 
1.60812 
1.00712 
1.00571 

1.9846 
1.9501 
1.7343 
1.5715 

1. *450 
i . 3456  
1.2664 
i . 2028  
1.1513 

1.0733 
1.04d8 
i . 0272  
1.0089 

0.9931 
0.9795 

0.9580 
0.9482 
0.9295 
0.9169 
0.9091 
0.9136 
0.8997 

0.8961 
Osb917 
0.0845 
0.8784 
0.8726 
0.8666 
0.0621 
0.8505 
0.8559 
0.8424 

0.8272 

O.0OCO 
0.8067 
0.0012 
c. 7944 
3.7857 
3.7761 
5.7665 
0.7571 

i . i a a 9  

0.9661 

o . a a i i  

0.74.17 

0.73’.(1 
0.7279 
0.7225 
0.7178 
0.7137 
0.7101 
0.707G 
0.7043 

J. 70LO 
5.7000 

0.6947 
2-6921 
0.6a87 
2.6d-6 

0.6633 
0.5845 

0.5846 
0.5056 
0.5857 
0.5823 
0.5493 

0 .7bG9 

0 . 6 9 ~ ~  

c . 6 ~ 5 3  

1YO-PHASE BOUMARV 
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THERMODYNAMIC PROPERTIES OF PARAHVDROGEN 

3400 P S I A  I S O I A R  

TEMPE RATURE 

OEG. R 

3 6 . 3 0 8  
38 
40 

42 
44 
bb 
48 
50 
52 
54 
56 
58 
LO 

62 
64 
66 
68 
70 
75 
80 
85 
90 
95 

1 0 0  
105 
1 1 0  
115 
120 
125  
1 3 0  
1 3 5  
140 
150 

I60 
1 8 0  
2 0 0  
2 20 
2 4 0  
2 60 
2 80 
3 0 0  
320 
340 

3 60 
3 8 0  
4 0 0  
4 2 0  
440 
460 
4 8 0  
5 0 0  
520 
5 4 0  

560 
5 80 
bo0 
650 
7 0 0  
8 0 0  
900 

1 0 0 0  
1500 
2000 

2 5 0 0  
3 0 0 0  
3500 
4 0 0 0  
5000 

VOLUME 

CU F T l L S  

0.18488 
0.18583 
0.18699 

0.18819 
0.18943 
0.19070 
0.19202 
0.19337 
0.19477 
0.19621 
0.1976 9 
0.19925 
0.20082 

0.20244 
0 . 2 0 4 1 1  
0.20582 
0.20757 
0.20937 
0.21407 
0.21904 
0.22430 
0.22984 
0.23566 

0.24175 
0.24811 
0.25472 
0 a26157 
0.21865 
0.27595 
0.28344 
0.29111 
0.29894 
0.31501 

0.33150 
0.56649 
0.40039 
0.43474 
0.4692 7 
0 .50381 
0.53824 
0.57248 
0.60651 
0.64032 

0.67390 
0 .70728 
0,7404 6 
0,77347 
0.80632 
0.8390 3 
0.871b1 
0.90408 
0.93644 
0.9687 1 

1.00090 
1 . 0 3 3 0 1  
1 . 0 6 5 0 1  
1.14493 
1.22451 
1.38303 
1.54096 
1.69851 
2.48359 
5.26707 

4.05010 
4.83299 
5. 6160 0 
6.39996 
1.98428 

XSOTHERl4 I I J C H O R E  I N T E R W L  
D E R I V A T I V E  O E 3 I Y A T I V E  ENERGV 

CU FT-PSIA /LB P S I A I R  BTU/LE 

55?9.20 
5475.19 
5354.05 

5232.94 
5112.59 
6993. I 3  
4874.70 
4757.46 
4641.57 
4527.18 
4414.47 
4300.37 
4194.88 

4088.86 
3986.97 
3889.89 
3792.02 
3698.01 
3484.41 
3283 -75 
3101.30 
2942.79 
2797.98 

2bbb.71 
1551 -94  
2450.99 
2366.21 
2287.76 
2222.14 
2171. 75 
2125.06 
2 0 9 1 . ~ 6  
2040 - 8 4  

2013.4b 
20b0.80 
2076.18 
2134.57 
2209.86 
2297.14 
2392.64 
2493.61 
2591.14 
2704.90 

2813.03 
2921 -94 
3031.25 
314i ;?I 
3250 -16 
33 59.5 I 
34ba.71 
3577.71 
3686.51 
3795.11 

3903.51 
4011.73  
4119.76 
4389.13 
2657.65 
5192 - 8 1  
572b.26 
6258.68 
8915.29 

11510.79 

1422 7.3 6 
16885.99 
19543.43 
22202 - 4 7  
27521.80 

90.158 
90.554 
90.243 

83.856 
83.393 
8B.855 
8S .243  
87.557 
85.799 
83.970 
85.0 72 
84.120 
83.045 

b1.907 
80.716 
73.485 
73.215 
15.909 
73.515 
70.015 
65.641 
63.260 
53.970 

56.796 
53.749 
50.861 
48.150 
43.605 
43.219 
40.982 
38.909 
36.977 
33.527 

30.553 
25.523 
22.124 
13.468 
17.342 
15.  611 
1k.182 
12.988 
11.976 
11.114 

l D . 3 6 8  
3.719 
3.148 
8 .  6 4 3  
8.193 
7.789 
I . 4 2 4  
7.094 
5.793 
5.517 

5 .264 
6 .010 
5 .814  
5.338 
4.93b 
4.294 
3 . 8 0 3  
3.415 
2.266 
1.698 

1.350 
1.132 

0.9702 
0.8490 
0.6793 

-123.310 
-121.071 
-118.335 

-115 .SO4 
- 1 1 2  -583 
-109.512 
-106.473 

- 100.015 
-96.660 
-93.224 
-89.702 
-86.111 

- in3 .287 

-82.450 
-78.722 
-74.929 
-71.076 
-67.167 
-57.184 
-46.927 
-36.208 
-25.651 
-14.679 

-3.405 
7.915 

19.3bb 
30.955 
42. 645 
54.474 
66. b34 
78.525 
90.760 

115.686 

141.275 
192.728 
228.416 
307.061 
368.182 
430.911 
494.471 
558.059 
621.188 
683.478 

744.714 
8Ob. 793 
863.6O6 .. _. 
921.471 
978.205 

1033.985 
IO 88.926 
1143.126 
1196.686 
1219.688 

1302.146 
1354.276 
1406.114 
1534.461 
1b61.705 
1914.070 
2 165 -345 
2415.846 
3674.151 
4969.469 

6327.741 
775b.bb4 
9256.854 

10827.362 
14298.921 

E N l H I L P I  

B T U l L B  

-6.911 
-4.072 
-0.605 

2.979 
b.678 

10.492 
14.418 
i 8 . 4 s n  ~~. ~. 
22.610 
26.872 
31.242 
35.741 
40.324 

45.004 
49.781 
54.650 
59.b07 
64.619 
77.590 
90.900 

104.810 
119.0 56 
133.691 

148.800 
166.122 
179.735 
195.628 
211.785 
226.208 
244.887 
261.0U5 
278.371 
314.012 

349.386 
42 3.4 66 
SO 0.5 0 0 
580.711 
663.628 
768.105 
8 3 3 . 3 4 0  
918.688 

1003.041 
1081.615 

1168.995 
1250.0 87 
1329.683 
1408.440 
1485.857 
1562.229 
1 637.682 
1712.321 
1786.256 
1859.575 

1932.299 
2004.649 
2076.662 
2255.294 
2432.640 

3135.516 
3485.210 
5237.990 
7026.315 

8877.635 
10 799.239 
12192.621 
1b856.698 
19325.725 

27 ab. 80 7 

ENTROPY 

BTU/LE-R 

1.29b42 
1.37286 
1.46176 

1.54919 
1.63523 
1.71998 
1.80353 
1.88597 
1.96739 
2.04781 
2.12727 
2.20621 
2.28390 

2.36062 
2.43645 
2.51136 
2.58536 
2.65843 
2.83697 
3.00977 
3.17710 
3.34054 
3.49878 

3.65579 
3.10129 
3.94855 
4.08984 
4.22736 
4.36144 
4.49227 
4.61996 
4.74481 
4.98654 

5.21868 
5.65563 
6.06126 
6.44310 
6.80391 
7.12216 
7.45789 
7.75177 

8.27770 

8.51323 
8.73247 
b. 93721 
9.12883 
9.30896 
9.47871 
9.63909 
9.79159 
9.93670 

10.07507 

IO. 206 82 
10.33Ib2 
10.45575 
10.74200 
11.00511 
11.47510 

12.25671 
13.67741 
14.70421 

8.02465 

i i . e n 6 4 8  

is. stgno 
16.22055 
16. 8 3 7 7 2  
17.58159 
19.21127 

CV CP 

STU / L 9  - R  

1.313 
1.340 
1.569 

1.596 
1.421 
1.445 
1.468 
1.490 
1.511 
1.53U 
1 .548 
1.565 
1.579 

1.593 
1.605 
1.616 
1.625 
1.632 
1.626 
1.659 
1.675 
1.691 
!.TO8 

1.724 
1.739 
1.756 
i.776 
1.801 
1.830 
1.863 
1.901 
1.941 
2.033 

2.135 
2.340 
2.536 
2.718 
2.859 
2.953 
3.002 
3.015 

2.971 

2.930 
2 .884 
2.637 
2.792 
2.750 
2.712 
2.678 
2.649 
2.624 
2.602 

2.585 
2.570 
2.557 
2.534 
2.519 
2.506 

2.501 
2.542 
2.658 

2.788 
2.924 
3.054 
3.208 
3.777 

3.002 

2.501 

1.653 
1.704 
1.763 

1.821 
1.078 
1.935 
1.991 
2.048 
2.104 
2.158 
2.212 
2.266 
2.316 

2.365 
2.412 
2 .457 
2.501 
2.541 
2.633 
2.722 
2.809 
2.888 
2.963 

3.034 
3.096 
3.151 
3.203 
3.259 
3.312 
3.359 
3.410 
3.456 
3.551 

3.644 
3.769 
3.936 
4.085 
4.191 
4.249 
4.264 
4.247 

4. I50 

4.087 
5.022 
3.958 
3.898 
3.844 
3.795 
3.751 
3.713 
3.681 
3.652 

3.629 
3.608 
3.591 
3.558 
3.536 
3.515 
3.501 
3.496 
3.529 
3.633 

3.773 
3.908 
4.039 
4.198 
4.812 

4.206 

VELOCITY 
OF SOUND 

F T l S E C  

5703 
5680 
5652 

5624 
5595 
5565 
5535 
5504 
5472 
5440 
5406 
5372 
5338 

5 3 0 3  
5268 
5234 
5199 
5164 
5 0 8 1  
4996 
4909 
4825 
4743 

4661 
4587 
4514 
4448 
4379 
4316 
4259 
4203 
4153 
4014 

3990 
3902 
3864 
3855 
3874 
3913 
3968 
4034 
1106 
4184 

4264 
432s 
442 6 
4508 
6588 
4667 
4741  
4620 
4895 
4968 

5039 
5109 
5177 
5344 
5 5 0 3  
5807 
6094 
6367 
7572 
8576 

9444 
10226 
10944 
11602 
12745 

TWO-PHASE BOUNDARY 
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r~ERMODYMAI ( . lC  PROPERTXES OF ?ARAHYOROGEN 

3400 P S I A  ISOBAR 

TEMPIRLTURE OENSITV 

OEG. R L W C U  F T  

36.308 5.40889 
5.38114 38 

40 

42 
44 
4b 
48 
50 
52 
54 
5b 
58 
60 

62 
64 
66  
b8 
70 
75 
80 
85 
90 
95 

1 0 0  
105 
1 1 0  
1 1 5  
120 
125 
130 
1 3 5  
1 40 
150 

IbO 
1 8 0  
2 0 0  
220 
249 
2 bo 
2 8 0  
3 0 0  
320 
340 

360 
380 
COO 
C 2 0  
440 
410 
480 
500 
520 
540 

5bO 
580 
600 
650  
700 
8 0 0  
900 

1 0 0 0  
1500 
2 0 0 0  

2500 
3 0 0 0  
3500 
4 0 0 0  
5 0 0 0  

5.34774 

5.31372 
5.27906 
5.24378 
5.20788 
5.17137 

4.97952 

4.93971 
4.89942 
4.85873 
4.81167 
4,77625 
4.67143 
4.56533 
4.45828 
4.35077 
4.21335 

4.13647 
4.03047 
3.92588 
3.82301 
3.72230 
3.b2387 
3.52802 
3.43512 
1.34512 
1 s 17451 

3 -01656 
2.72856 
2.49753 
2.30025 
2.13097 

1.85791 
1.74677 
1.64877 
1 .561  72 

1.48309 
1.41187 
1.35051 
1.29281 
1.24020 
1.19185 
1.14750 
1.1OblO 
1.06788 
1.03230 

0.99910 
0.9b804 
0.93892 
0.873b2 
P.Blb66 
0.72305 
0.64895 
0.58875 
0.40264 
0.30609 

0.24691 
0.20691 

0.15625 
0.12525 

i.98ce.i 

0 . i 7 0 0 6  

549.49 
554.33 
559.36 

563 -40 
567.15 
570.21 
572.91 
575.47 
577.60 
579.13 
580.68 
581.45 
582.50 

583.14 
583.60 
584.17 
584.06 
583.b3 
583.06 
582.36 
582.80 
584 -61 
58b.68 

588.90 
591.98 
591.01 
602.22 
608.57 
617.07 
b28.01 
639.72 
b53.91 
686.22 

724.46 
822.38 
922.47 

1030.37 
1138.09 
1241 . i 2  
1336.62 
1424.24 
1501.09 
1577.44 

1645 -52 
1709.57 
1771 - JC 
1831 -52 
1891.05 

2010.78 
2071.59 
2133.2b 
2195.65 

1950.70 

2259.43 
2323.92 
2389.25 
2555.42 
2 724 94 
1071.21 
3420 -29  
3772.38 
5590.25 
7577.55 

9758 - 0  J 
12064.U3 
14488. 0 1  
17152.17 
24415.61 

12 .776  
lL.562 
1?.326 

12.115 
11.913 
11.724 
11.543 
11.362 
11.189 
11.02a 
10. ab6 
10.712 
1 0 . 5 b i  

10.410 
lJ .266  
IO. 124 

9.989 
3.864 
9.559 
3.251 
8.924 
8.597 
8.277 

7 ,962  
7. b70 
7.38G 
r.091 
5 . 8 0 2  
6 . 5 l b  
6.234 
5.960 
3 .694  
5.195 

4. 744 
1 .997  
3.495 
1.114 
?.a46 
2.664 
2 .543  
2.466 
2.420 
2.395 

? . S O 4  
?.384 
2.366 
2.395 
1 . 4 0 3  
?.llO 
2.416 
2.421 
7.. 424 
2.426 

2.425 
1. 424 
2.422 
2.412 
2.399 
? .370  
2.343 
2.319 
2.214 
2.095 

1 .973  
1 .871  
1 .784  
1.694 
1.436 

3 0  i r7 .30  
2 94125 -98 
28632.09 

2 7 8116 -36 
2 69159. b6 
26162.87 
2 5306.88 
2 46112 -62 
2 3 8  31.04 

22329.78 
2 15,53.1b 
20848.10 

20 l (37.77 
195 13 -84 
18099.91 
182168 -71 
176162.71 

14911. 41 
1382b.47 
12803.40 
11 8 I 2  .82 

110,22.57 
IO 2 B5 -53 

9b22.29 
9054.46 
8515.71 
8 0  I2.77 
7bdl -98  
7239.83 
b996.27 

z ~ o r s . 1 0  

i 6 z r 7 . i ~  

64r8  .c7 

bOT3.72 
SSb8.47 
5185.34 
4910.03 
4709.15 
4559.53 
4445.31 
4315.77 
42 I S .  72 
1224.31 

4174.25 
4131.25 
C O P J . 7 2  
CObO.53 
4030.84 
4005.04 
3979.b5 
3957.31 
3916.74 
391  7.70 

3900.02 
3803.52 
3168.10 
3831.54 
3801.70 
3754.67 
3716.03 
3 684.80 
3589.b8 
3541.b4 

3512.84 
3493.69 
3479.95 
3469.16 
J447.00 

I D Y l D l ~ V  THERMAL V I S C O S I T Y  TWERMIL D I E L E C T R I C  PRANDTL 

l / O E G .  R BTUIFT-HR-R L W F T - S E C  Sa FT /HR 
3 0 N D U C T I V I T Y  O I F F U S I Y I T V  CONSTANT NUMBER 

X 105 

0 a 0 030 0 75 
0 . 0  030 732 
0.0031518 

0.0032315 
0.0033121 
0.0033936 
0 .OO34759 
0.0 035 589 
0.0 O3bk23 
0.0037260 

0.0038975 
0.0039756 

0 .0040553 
0 .DO41 321 

0.0042813 
0.0 0435C3 
0.0045165 
0.0046744 
0 . 0  048 198 
0.0049409 
0 .0050510 

0.0051925 
0.0052257 
0.00528b3 
0.0053178 
0 S O  053555 
0.0053670 
0.00534 87 
0.0053301 
0 .OO5285S 
0.0 051 7 49 

0.0050303 
O.OOb5835 
0 .O 042 b6b 
0.0039649 
0.0036826 

0 .0031904 
0.0029818 
0.0027961 
O.OOZb310 

a.0038098 

0. o a42 J 56 

0.0034239 

o .oa21r839 
0.0023525 
O.OOZZIC7 
0 - 0  0212 85 
0.0020325 
0 0019452 
0.0018b55 
0.0017925 
0 0 0 17 2 56 
0 .OB16634 

0.001bObO 
0 .OO15527 
0 .0011030 
0.0011924 
0.0012978 
0.0011438 
0.001023S 
0.0509267 

0.0004794 

0.000386b 
0 - 0  003240 
0.0002788 
O.OOb2447 
0.0001971 

o .aoabs i3  

0.08025 
0.08346 
0.08643 

0.00885 
0 . 0 9 0 8 1  
0.0 92 3 1  
0.09356 
0.09448 
0.09516 
0.09563 
0.0 9552  
0.09527 
0.09494 

0.09455 
0.09108 
0.09355 
0.09297 
0.09235 
0.090 b5 
0.08884 
0.08701 
0.08521 
0.08348 

0 .08184 
0 . 0 8 0 3 1  
0.07915 
0.07820 
0.07734 
0.07658 
0.07591 
0107538 
0.07493 
0.07522 

0.07626 
0.07770 
0.08377 
0.08860 
0.09240 
0.09533 
0.09753 
0.09917 
0.10038 
o . i o i 3 0  

a.iozas 
0.102bb 
O.IO3ZP 
O.lG394 
0.104b4 
0.10544 
O.lOb33 
0.10731 
0.10839 
0.10954 

0.11079 
O . l l L 1 1  
0 .11349  
0.11716 
0.12109 
0.12942 
0.13799 
O. i l671  

0.27727 

0.33494 
0.39275 
0.45161 
0.51797 
0.73541 

a . i g i 2 7  

2 .678  
2.417 
2.202 

2 . 0 0 9  
1.819 
1.714 
1.599 
1 .500  
1.413 
1.338 
1.271 
1.212 
1.159 

1.111 
1.069 
1.030 
0.994 
0.962 
0.891 
0 . 8 3 2  
0.783 
0.740 
0.703 

0.671 
0.642 
0.b17 
0.594 
0.575 
0 .  557 
0.542 
0.528 
0 a 516 
0.497 

0.482 
0.458 
O.47b 
0. 486 
0 C92 
0.C97 
0.501 
0.506 
0 . 5 1 0  
0.515 

0 .521  
0.527 
0.534 
0.560 
0.548 
0 555 
0.5bS 
0.571 
0.579 
0.588 

0.59b 
0.605 
O.bl4 
0.636 
0.659 
0.705 
0.752 
0.799 
i s 0 2 9  
1.24b 

1.451 
1.645 
1.832 
2.011 
2.354 

0 . 0 0 9 0 0  
0 . 0 0 9 1 0  
0.00917 

0.00918 
0 .00916  
0 . 0 0 9 1 0  
0 . 0 0 9 0 2  
0.00892 
0.00881 
0 . 0 0 8 6 9  
0.00854 
0 . 0 0 8 3 8  
0.00823 

o.oaao9 
0.00796 
0.00784 
0.00 772 
0.007b1 
0.00737 
0.00715 
0.00695 
0.00678 
0.08665 

0.00 652 
0.00644 
0.0064C 
0.00639 
0.00638 
0.00638 
O.OOb1.1 
0. OOb 44 
0.00b48 
0.00667 

0.00694 
0.00 0.00755 852 

0.00943 
0.01035 
0 . 0 1 1 3 0  
0.01231 
0.01337 
0.01448 
0.01563 

U.Otb82 

0.01932 
0.02012 
0.02195 
0.02131 
0.02471 
0.02613 
0.02758 
0.02905 

0.03056 
0.03209 
0.0336b 
0.03770 
0.04193 
0.05095 
0.06074 
0.07128 
0 .134b l  
0.24934 

0.35957 
0.485b8 
0.62790 
0.78973 
1.22031 

o . o i n o s  

1.291 13  
1.28965 
1.2 8743 

1.28538 
1 .28329  
1.28117 
1.27902 
1.27683 
1.274b2 
1.2 72 37 
1.270 0 9  
1.26774 
1 .26561  

1.2b305 
1,260 b7 
2.25821 
1.2 55 85 
1 .25311  
1.24727 
1.241 0 9  
1.23488 
1.228b8 
1.22251 

1.21641 

1.2 0446 
1.198 67  
1.1 93 02 
1.1 8753 
1.18220 
1.17706 
1.17209 
1.16274 

1.1541’5 
1.138b2 
1 .12629  
1.11586 
l . lOb98  
1.09936 
1 .09278  
1.08704 
1.08201 
1.07755 

1.07358 
1.0 70 0 1  
1.0 b679 
1.0 63 8 7  
1.06121 
1.05877 
t-OSb53 
1.0544b 
1.05254 
1.050 75 

1.04909 
1.04754 
1.04688 
1.04282 
1.0 3999 
1.01535 
1.031b8 
1.02871 
1.01957 
1.01485 

1.01197 
1.010 02 
1. 1.0 UO8b2 0756 

1.0060b 

1.2 io38  

1.9806 
1.7906 
1.6172 

1.4825 
1.3769 
1.2927 
1.2250 
1.1702 
1.1249 
1.0870 
1.0600 
1.017b 
1.0177 

1 .0008 
0.9861 
0.9734 
0-9625 
0.9525 
0.9316 
0.9180 
0.9096 

0.8985 

0.8952 
0.8904 
0.8839 
0.87b4 
0.8717 
0.8b73 
0.8626 
0.8599 
0.8571 
0.8443 

0.8299 
0.8001 
0.8064 
0.80b4 
0 . 8 0 3 8  
0.797b 
0.7890 
0.7794 
0.7696 
0.7602 

0.7514 
0.7434 
0.1362 
0.7298 
0.7242 
0.7193 
0.7150 
0.7113 
0.7081 
0.7353 

0.7029 
0.7008 
0. b939 
0.8952 
0.6925 
0.b890 
0.b868 
0.6854 
0.1833 
0.5816 

0.5882 
0.5895 
0.5898 
0.586b 
0.5544 

0.903: 
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TUERllOOYNAHIC PROPERTIES OF PARAUYDROGEY 

3600 P S I 1  I S O B I R  

TEMPERATURE WOlUM ISOTHERM ISOCUORE INTERNAL 
OERIVIT IYE OERIVATIUE ENERGY 

DEG. R CU F T I L E  CU FT-PSIAILB J S I A I R  B l U I L B  

36.879 
38 
40 

42 
44 
46 
4 8  
50 
52 
54 
56  
58 
6 0  

62 
6 4  
66  
6 8  
70 
75 
80 
85 
90 
95 

1 0 0  
105 
1 1 0  
115 
120 
125 
130 
135 
140 
150 

160 
1 8 0  
2 0 0  
220 
240 
260 
280 
3 0 0  
320 
340 

3 60 
380 
400 
420 
440 
460 
4 8 0  
5 0 0  
520 
540 

560 
580 
600 
650 
700 
8 0 0  
9 0 0  

1 0 0 0  
1500 
z o o 0  

2500 
3 0 0 0  
3500 
4000 
5 0 0 0  

0.18339 
0.18460 
0.18572 

0.18687 
0.18806 
0.18928 
0.19054 
0.19184 
0.19318 
0.19456 
0.19598 
0.19744 
0.19896 

0 .ZOOSO 
0.20208 
0.20371 
0.20538 
0.20708 
0.21153 
0.21624 
0.22120 
0.226bl  
0.23187 

0.23758 
0.24352 
0.24970 
0.25609 
0,2626 9 
0.26949 
0.27646 
0.28 36 0 
0.29089 
0.30585 

0.32124 
0.35209 
0.38585 
0.41806 
0.45049 
0.48299 
0.51 54 1 
0.54710 
0.57980 
0.61172 

0.64343 
0.67496 
0.7 0632 
0.73751 
0.76855 
0.79946 
0.83025 
0.86093 
0.89152 
0.92201 

0.95243 
0.98277 
1 . 0 1 3 0 5  
1.08852 
1.1637 0 
1 .31345 
1.46263 
1.61144 
2.35289 
3.09281 

3.83230 
4.57168 
5.31116 
6.05151 
7.54731 

5725.68 
5657.92 
5557.41 

5417.53 
5298.37 
5180.07 
5062.77 
4946.60 
4831.71 
4718.26 
4606.40 
4496.32 
4380.68 

4279.00 
4174.75 
40 78.40 
3981.49 
3885.67 
3670.86 
3469.00 
3286.06 
3122.65 
2972.79 

2 8 3 8 . 5 9  
2722-  b6 
2617 1)s 
2526.35 
2449.82 
2380.25 
2318.37 
2271.69 
2228.31 
2169.41 

2135.95 
2144.46 
21 72-63 

2295.62 
2377.20 
2468 -82 
2566.65 
2668 -66 
2773.40 

2879.91 
2987.50 
3095.7b 
3204.10 
3313.01 
3421 -73 

Z Z Z S . ~ ~  

3530.39 
3638.92 
3747.31 
3855.55 

3963.61 
6071 -52  
4179.28 
4448.04 
4716.04 
5250 -31  
5783.02 
6314.80 
8969.06 

11623.06 

14278.65 
16935.55 
19593.44 
22252.05 
27570 * 75 

91.469 
91.350 
91.C77 

92.730 
90.308 
83.811 
83.241 
88.599 
87.885 
87.100 
8b.2k7 
85.326 
8C.253 

8 3 .  I 6 4  
82.017 
80.821 
73.595 
78.338 
75.053 
71.698 
63 .336  
65.02k 
61.793 

59.665 
55.646 
52.7b9 
50.053 
47.504 
4 5 . 1 0 4  
42.859 
40 .745  
38.184 
35.250 

32.195 
26.907 
23.369 
23.595 
18.367 
l i s  546 
15 .039  
13.776 
12 .706  
11.790 

15.998 

3.702 
9.165 
9. b87 
8.257 
1 .870  
7.519 
7.199 
6.906 

6 .637  
6.389 
5.160 
5 . 6 5 4  
5.228 
4. 548 
4.027 
3.615 
2.399 
1.797 

1. 438 
1.198 
1.027 

0.7192 

io.son 

o.egn8 

-122.531 
-121 061 
-118.365 

-115.576 
-112.698 
-109.732 - 106.680 - 103.543 
-100.322 

-97.019 
-93.637 
-9O.lT7 
-86.636 

-83.032 
-79.361 
-75.627 
-71.834 
-67 .PI6 
-58.156 - 48.055 
-37.694 
-27.097 
-16.282 

-5.162 
6.010 

17.321 

40.342 
52.057 
63.912 
75.915 
88.070 

112.875 

138.387 
189.928 
245.590 
304.266 
365.453 
428.288 
491.974 
555.698 
618.966 
b e l .  395 

742.763 
802.961) 
861.990 
919.876 
916.714 

1 0 3 2  -590 
1 U87.620 
1141.904 
1195.541 
1248.615 

1301.140 
I 3  53.334 
1405,228 
1533.704 
1661 .051  
1 91 3.596 
2165.002 
2415.604 
3674.382 
4969.615 

6327 .968  
7756.678 
9257.025 

10827.094 
14292.710 

zn.764 

ENTHh LPV 

BTUILE 

0.121 
1 .999  
5.440 

8.997 
12 .666  
16.448 
20.340 
24 .344  
28.457 
32.678 
37.005 
41.438 
45.394 

50 .626  
55.353 
60.170 
65 .074  
70.060 
82.b58 
96 .093  

109.760 
123.833 
138.289 

1 5 3 . 2 1 3  
168.349 
183.775 
199.481 
215.458 
211.702 
248.206 
264.969 
261.982 
316.763 

352.532 
425.370 
502.805 
582.352 
665.763 
150.257 
835.558 
92 0.8 0 5 

1005 .476  
1089 .178  

1171.691 .. .. 
1252 .914  8.67258 
1332.837 8.87765 
1411 .516  9.06957 

1565.530 
14~9.049 9.24997 

EYTROPV 

E l  UILU-R 

1.30196 
1.35210 
1.44035 

1.52710 
1.61245 
1.69650 
1.77932 
1.86103 
1.94169 
2.02134 
2.10002 
2.17779 
2.25502 

2.330 95 
2.40599 
2.48010 
2.55330 
2.62556 
2.80213 
2.97294 
3.13889 
3.29975 
3.45605 

3.60917 
3.75686 
3.90038 
4. 04000 
4.17600 
4.30860 
4.43806 
4.56459 
4.6883S 
4.92826 

5.15907 
5.59544 
6.00001 
6.38186 
6 .74186  
7.08019 
7.39616 
7.69038 
7.96364 
8.21708 

8.45298 

1661.0 85  
1715.820 
1789.845 
1863.248 

1936.049 
2008.472 
2080.552 
2259.33s 
2&36.805 
2789.170 
3 1 4 0 . 0 2 4  
3489.n25 
5242.873 
7031.350 

8682.648 

12797.562 
14861.167 
19323.920 

~ D I O C . Z ~ O  

9 .41996 
9.51PSS -.....~ 
9.73325 
9.87854 

10.01706 

10.14895 
10.27588 
10.39813 
10.68462 
10.94792 
11.41877 
11.83172 
12.20007 
13.62099 
14.64784 

15.471 45 
16.16420 
16.78135 
17.52509 
19.35342 

cw 
BTU I I 

1.320 
1.338 
1 .361  

1.394 
1.420 
1.443 
1.466 
1.489 
1 . 5 1 0  
1.528 
1.547 
1 .564  
1.580 

1.594 
1.606 
1.618 
1 .628  
1 .635  
1.650 
1.664 
1.680 
1 .697  
1 .713  

1 .731  
1.745 
1.762 

1 . 8 0 8  
1.837 
1.870 
1.908 
1 . 9 4 9  
2 . 0 4 0  

2.142 
2.347 
2.542 
2 .724  
2 .865  
2.958 
3.007 
3.020 
3.007 
2.976 

2 .935  
2.888 
2 .841  
2 .795  
2 .753  
2.115 
2 .681  
2 .652  
2 .627  
2.605 

2.587 
2.572 
2.559 
2.536 
2.521 
2.508 
2.502 
2.502 
2-543 
2.648 

i . 7 8 a  

2 . t 8 8  
2.924 
3.054 
3.206 
3.765 

CP 

.I -R 

1.658 
1.691 
1.750 

1.807 
1 .863  
1.919 
1.974 
2.029 
2.084 
2.137 ~~ ~ 

2.190 
2.242 
2.293 

2.340 
2.386 
2.430 
2.473 
2.513 
2.604 
2.690 
2 . 7 7 4  
2.853 
2.928 

2.998 
3.056 
3.113 
3.168 
3.220 
3.274 
3.318 
3.377 
3.429 
3.528 

3.625 
3.758 
3 .928  
4.081 
4.191 
4 .252  
4.269 
4.252 
4.212 
4.157 

4.094 
4 .028  
3.965 
3.904 
3.849 
3.800 
3.756 
3.718 
3 .685  
3 .656  

3.633 
3 .612  
3.594 
3.561 
3.539 
3.514 
3.502 
3 .497  
3.529 
3.633 

3.773 

4.039 
4 .196  
4 .798  

3.90n 

VELOCITY 
OF SOU110 

F l I S E C  

5772 
5757 
5730 

5703  
5676 
5640 
5619 
5589 
5559 
5528 
5497 
5464 
5427 

5395 
5360 
5327 
5294 
5260 
5180 
5098 
5014 
4932 
4 8 5 1  

4773  
4700 
4629  
4560 
4496 
4433 
4572 
4316 
4262 
4169 

40 93 
3988 
3944 
3930 
394s 
3979 
4030 
4092 
4162 
4236 

4314 
4394 
44r4 
4553 
4632 
4710 
4787 
4862 
4935 
5007 

5078 
5147 ~- 
5215 
5379  
5538 
5838 
6123  
6395 
7594 
8595 

9460 
1 0 2 4 1  
10957 
11615 
12158 
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T1ERMOOIMAHIC PROPERI IES OF PARAHVOROCEN 

3bOO P S I A  ISOBAR 

TEMPERATURE OENSITV 

OEG. R L w c u  FT  

38 
40 

42 
44 
46 
48 
50 
52 
54 
5b 
58 
b0 

b2 
b4 
bb 
b8 
70 
75 
80 
85 
90 
9 5  

LOO 
105 
1 1 0  
1 1 5  
1 2 0  
125 
130 
135 
1 4 0  
1 9 0  

1bO 
180 
200 
220 
240 
2 60 
280 
3 0 0  
320  
340 

3 b0 
380 
coo 
L Z O  
440 
CbO 
280 
5 0 0  
520 
540 

960 
580 
600 
150  
700 
8 0 0  
900 

1 0 0 0  
1500 
2000 

2500 
3 0 0 0  
3 5 0 0  
4000 
5 0 0 0  

3b.879 5.43507 
5.41707 
5.18447 

5.35128 
5.31748 
5.28310 
5 a 24814 
5.212bO 
5.17b50 
5.13984 
5.19266 
5.0 6496 
5.02619 

4.98754 
1 .94844  
4. 90 897 
4.86914 
4.82899 
4.72736 
4.b2457 
4.52088 
4.41678 
4.31272 

4.20914 
4.10b36 
4.00483 
3.9048b 
3.80b74 
3.71077 
3.b1718 
3.52110 
3.437rb 
3.2 b954 

3.11295 
2.82417 
2.591b9 
2.39202 
2.21979 
2.07046 
1.94025 
1 - 0 2  583 
1.72472 
1.63475 

1.55416 
1.48151 
1.41579 
1.35592 
1.30115 
1.25084 
1.20145 
l . l b 1 5 3  
1.12169 
1.08459 

1.04995 
1.01753 
0.98711 
0.91 Ob8 
0.85933 
0.7b135 
0.68375 
0. b20 56 
0.42501 
0.32333 

0.2bO94 
0.21874 
0.18828 
O.lb525 
0.13250 

V I D H I O V I  V I O P I O U ?  -UII>P/OVIT l O V / O l l  I V  THERHAL V ISCOSITV THERMAL D I E L E C T R I C  PRANOrL 
01 F F  US I V 11 1 CONSTA WT NUMBER p c o N o u c l I v I T v  

BTUILB PSIA-:U F T / B r U  IPSIA I I O E G .  R BTUIFT-HR-R LBICT-SEC SP F T I H R  
X 105 

5b4.14 12.746 31.119.49 0.0029393 0.08251 2.734 Os0091b 1.29271 1.9700 
567.45 lZ.bO7 301b49.31 0.0029805 0.08450 2 .567  0.00922 1.291b2 1.849b 
572.81 lZ .373  29i l lb.05 0.003054b 0.08756 2.314 0.00929 1.28915 1.6650 

577.23 
S81.2J 
584.65 
581.69 
590.59 
593.08 
595.02 
591.87 
598.4b 
599.12 

11.1b4 28990.b7 0.0031296 
11.9b4 28173.99 0.0032054 
11.777 271bb.84 0.0032817 
11 .597  2b1570.09 0.0033587 
11.418 25785.62 0.0034561 
11.247 25011.32 0.0035138 
11.087 24,251.11 0.003591b 
11 .926  23'104.91 0.003b693 
10.7b9 22773.67 0.0037Cb7 
10.610 22018.12 0.0031265 

0.090 Ob 
0.09209 
0.09171 
0.0949b 
0.09593 
0.09bb5 
0.09717 
0.09710 
0.0%89 
0.09b57 

2.107 
1 .436  
1 .791  
1. bb8 
1.563 
1.471 
1.391 
1.321 
1 .259  
1.202 

0 . 0 0 9 U  
0.00930 
0 . 0 0 9 2 4  
0.00917 
0.00907 
0.0089b 
0.00885 
0.008b9 
0 .00853  
0 . 0 0 8 3 8  

1.287b5 1.5219 
1.28561 1.4098 
1.28354 1.3203 
1.28144 1.2484 
1.27930 1.1902 
1.27714 1.1420 
1.27495 1 .1016  
1.27273 1.0727 
1.27048 1.0485 
1.2b81a 1.0275 

000.48 l 0 . 4 b l  
601.04 10.318 
602 .01  10.17b 
b02.30 10.043 
b01.97 9.920 
b01.99 3. b22 
b01.93 3.319 
603 -14  8. 997 
605.23 ¶. 677 
607.55 8 . 3 0 2  

b10 - 5 3  
614.13 
b18.54 
b24.41 
632.22 
b41.09 
bS1.19 
663  88 
677.35 
709.% 

8.054 
7.765 
7.476 
7.188 
5.902 
Lab16 
5.335 
5.058 
5.799 
3.285 

2 I a41 .b7 
20658.52 
20020.74 
19386.10 
18 7b3 -85 
17353  -46  
1 bO42.63 
14855.87 
13792.04 
12820.81 

11 948.02 
l l l 8 l . 0 3  
1 0  483.95 

98b5.05 
9325.83 
8832.58 
8385.97 
8010.21 
7bbO.bl 
7092.98 

0.00389b8 0.09b21 1.152 0.00824 1.21588 1.0091 
0.0039701 0.09576 1.107 0 . 0 0 8 1 1  1.26357 0.9934 
0.0040369 0.0952b 1.067 0.00798 1.21123 0.979b 
0 .O 0410 57 0.09470 1.029 0.0078b 1.25888 0.9677 
0.0041750 0.09410 0 .995  0.00175 l . 25b51  0.9571 
0 - 0  043255 0.092 43 0.922 0.00751 1.25055 0.9347 
0.0044b92 0.09066 0 .8b l  0 .00729 1.24454 0.9197 
0.0045999 0.08885 0.810 0.00708 1.23851 1.9102 
0.004714b 0.08707 0.766 0.00191 1.23248 0.9034 
0.0041197 0.08535' 0.728 O.OOb7b 1.2Zb49 0.8988 

0.004910Q 0.08372 0.694 0.00163 1.22055 0.8951 
0.50497b8 0.08219 0.665 0.00655 1.21469 0.8902 
0.0050333 0.0U103 0.b39 O.OOb50 1.20893 0-8837 
0.0050738 0.08007 0.616 0.00647 1.20327 0.8771 
0.0050938 0.07921 0 .595  0.0064b 1.19775 0.8712 
0.0051065 0.07844 0.577 O.OOb4b 1.10238 0.8b70 
0.005llOb 0.07777 0 . 5 b l  0 .00646  1.18715 0.8b41 
0.00508bb 0.07719 0.5C7 0.00b48 1.18204 0.8607 
0 .O 050628 0.07672 0.534 O.OOb51 1.17720 0.8592 
0.0049697 0.07698 0.513 O.OObb7 l . l b 7 9 4  0.85b8 

748.72 C.829 bb49.12 0.0048420 0.07799 0.497 O.OOb91 1.15938 0.8325 
4 .059  605b.32 U . O O W ~  0 .07938  0.469 0.00748 l . l W 7 5  0.7993 845 .83 
3.547 5b31.32 0.0041498 0.08542 0.48b 0.00839 1.13130 0.8047 94b.4b 

1054'.59 3.161 5321.97 OsJOJlb98 0.09017 0.49b 0.00924 1 .12071  0.8079 
2.888 5093.57 0.003b059 0.0938b 0.502 0.01009 1.11164 0.80bZ 
2.702 4921.88 0.0033bt8 0.096b7 0.506 0.01098 1.10382 0.8004 1264.72 
2.578 4790.00 0.0011397 0.0987b 0 .509  0.01192 1.09704 0.7921 1359.58 
2.498 418b.27 0.00293% 0.10028 0.513 0.01292 1.09112 0-782b l44b.53 
2.458 4b02.70 0.0027b05 0.10139 0.517 0.0139b 1.08591 ' 0.7727 1S25.72 
2.423 4533.81 0 . 0 0 2 6 0 0 4  0.10222 0.521 0.01504 1.08129 0.7bIO 1598.47 

1666.03 2 .411  4475.85 0.0024573 0.10288 0.526 0.01617 1.0771b 0.7540 
2 .409  442b.17 0.0023290 0.10345 0.532 0.01713 1 .07141  0.7457 I729  62 

1791.01 2.512 4382.92 0.002213b 0 - 1 0 4 0 2  0.538 0.01853 1 .07011  0.7383 

i i b z . 1 ~  

inso .e6 2.418 4344.77 0.0021095 O . l O b 6 3  0.545 0.01976 1.06707 0.7317 
2.495 4310.72 0.0020151 0.10530 0.552 0.02103 1.06499 0.7259 1910-12 
2.431 428O.Ob 0.0019293 O.lOb07 0 .559  0.02232 1.06115 0-7208 1969. b3 

0.5bb 0.023b3 1.05951 0.71b4 2029.24 2.437 4252.19 0.0018508 0.10693 
2.441 4226.72 0.0017789 0.10789 0.574 0,02498 1.05725 0.7125 2090.11 
Z.443 4203.31 0.0017127 0.10895 0.582 0.02b3b 1.05524 0.7092 215l .bb 
2.445 4181.b7 0.001b515 0.11008 0.591 0.0277b 1.05338 0.70b3 2213 -95 

2.443 4 1 b l ~ b O  0.0015948 1.11133 0.599 0.02919 1.051b2 0.7038 2277.71 
2342 -08  2.441 4142.90 0.9015422 0.11263 O.bQ1 0.03065 1 .05011  0.701b 
2407.3b 2.438 4125.43 0.0014931 0 . 1 1 4 P l  0 .b lb  0.t3213 1.04849 0.b99b 

2.427 408b.33 0.0013837 0.117b7 0.619 0.03597 1.04507 0.6958 2573.25 
2.413 4052.b3 0.0012901 0.121bO 0.bbl  0 .01999 1.04212 0.b930 2742.93 
2.382 3997.35 0.001137b 0.12995 0.708 0.01857 1.03725 0.b892 3089.18 

Sk3a.26 2.351 39S3.85 ' 0 ~ 0 0 1 0 1 8 5  0.13857 0.755 0.05717 1.03340 0.68b9 _.__ . ... .. - . - - - - - 
2.329 3918.73 0.000322b 0.14734 0.802 0.06790 1.03028 0.b855 
2.220 3811.93 0.0005293 0.19223 1.034 0.12815 l.OtOb7 0.b833 
L.099 3758.10 0.0004781 0.27727 1.253 0.23601 1 .01569  0.5909 

3790.35 
5608.29 
7595.96 

977b. 96  1 .97b  3725.87 0.0003859 0.53494 1.4bO 0.34023 1.012b5 0.5919 
12083.35 1 - 8 7 3  3704.45 0.0003234 0.39274 1.656 0.45941 1.0lObO 0.5933 - -. . . . . . -.. . 
1450b.bl  1 .786 3b i9 .11  0.0002784 0.45153 1.844 0.59378 1 .00912  0.5938 

1 .696  3b77.11 0.0002444 0.51761 2.025 0.74b53 1.00800 0.5909 17165.71 
1.442 3b53.05 0.0001969 0.73205 2.371 1 ~ 1 5 1 5 2  l.OOb41 0.5594 24371 -4b 

TWO-PHASE BOUHOARt 
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THERIOOVNAI IC  PROPERTIES OF 'LRAHVDPOGEN 

3 8 0 0  P S I A  XSOEAR 

TEMPERATURE 

DEG. R 

37.443 
38 
40 

42 
CI 
46 
48 
50 
52 
54 
56 
58 
60 

62 
64 
66  
68  
70 
75 
80 
85 
90 
95 

1 0 0  
1 0 5  
1 1 0  
115 
1 2 0  
125  
130 
1 3 5  
l*O 
1 5 0  

160 
180 
2 0 0  
220 
240 
260 
200 
300 
320 
340 

360 
3a0 
400 
420 
4SO 
460 
480 
5 0 0  
520 
540 

560 
580 
600 
650 
7 0 0  
8 0 0  
900 

1 0 0 0  
1 5 0 0  
2000 

2500 
3 0 0 0  
3500 
4 1 0 0  
5000 

VOLUME ISOTHERM IJOCHORE INTERNAL 
OERIVATXVE O E ? I V A l I V E  ENERGV 

CU F T I L B  CU F l - P S I A I L B  P S I A I R  B l U / L B  

0.18313 
0.18362 
0.18450 

0.18561 
0.1  8676 
0.18793 
0.18915 
0.19039 
0.19168 
0.19300 
0.19436 
0.19575 
0.19119 

0.19168 
0.20019 
0.20174 
0.20332 
0.20495 
0.20918 
0 e 21364 
0.21833 
0.2232 6 
0.22841 

0.23378 
0.2 3937 
0.24516 
0 - 2 5 1 1 5  
0.25733 
0.26369 
0.27022 
0 -2768 9 
0.28371 
0.29771 

0.31211 
0.34302 
0.37289 
0.40 32 1 
0.43377 
0.46443 
0.49506 
0.52558 
0 55596 
0.58618 

0.6 162 2 
0.64609 
0.67580 
0.70536 
0.73478 
0.76408 
0.79327 
0.82235 
0.85133 
0.80024 

0.90907 
0.93783 
0.96653 
1.0 380 5 
1 . 1 0  919 
1.25119 
1.39253 
1.53352 
2.23593 
2.93686 

3.  63760 
4.33783 
5.03836 
5.73970 
7.1563 4 

5870.54 
5837.20 
5717.88 

5599.15 
5401.13 
5363.94 
5247.70 
5132.56 
5018.64 
4906.09 
4795.07 
4685.73 
4578.24 

4460 -08  
4362.75 
4260.18 
4167.07 
4071.60 
3849.93 
3651.36 
3464.35 
3299.42 
Sl*O.C* 

3013.09 
2892. 1 0  
2781.82 
2688.62 
2600.91 
2532 -47  
2470.39 
2415.13 
2J71.43 
2302.24 

2257.90 
2248 .54 
2270.23 
2316.25 
2380.6* 
2458.60 
2546.36 
2641.01 
2740 -41 
2843.05 

2947.84 
3054.03  
3161.10 
3268.71 
3376.60 
3484.64 
3592.70 
3700.71 
3 8 0 8 .  65 
3916.47 

4024.18 
4131.75 
6239 a 2 0  
4507 .SO 
4774.72 
5308.02 
5839.93 
6371.00 
9022.73 

11675.16 

14329.65 
16985.77 
19643 - 0 7  
22301.22 
27619.25 

92.172 
92.120 
91.885 

91.576 
91.192 
90.735 
90 .205  
09.604 
8S.931 
88.189 
87.379 
85.501 
05 .559  

8C. 365 
83.262 
82.103 
80.902 
73 ,678  
75.511 
71 .226  
63.942 
65.693 
65 .511  

6D. 421 
57.453 
5 4 . 5 8 7  
51.87U 
43.312 
45.917 
44.648 
42.521 
40.522 
35.922 

33.790 
2). 263 
24.592 
21.706 
19.380 
17. 4 7 3  
13.890 
14.560 
15.431 
12.464 

11.627 
10.897 
10 .256  

9.687 
3.180 
8.726 

7 .944  
7.605 
7.295 

7.011 
5.748 
5 .505  
5 .971  
5.520 
4 . 8 0 1  
4. 251 
5.816 
2 .532  
1.897 

1 .517  
1.264 
1.084 

0.9406 
0.7590 

8.316 

-121.739 
-121.014 
-110.356 

-115.606 
-112.769 
-109.846 
-106. 838 
-103.746 - 100.572 

-97.317 
-93.986 
-90.577 
-87.094 

-83.536 
-79.919 
-76.239 
-72.501 
-68.710 
-59.021 
-49.06b 
-38.848 
-28.397 
-17.721 

-6.746 
4-288 

15.469 
26.789 
38.249 
49.056 
61.615 
73.530 
85.611 

110.291 

135.711 
187.337 
242.960 
301.646 
362.885 
425.806 
489.600 
553.446 
616.8CO 
b79.395 

710.887 
801.209 
860.313 
918.335 
9 75.272 

1031 -241 
1006.357 
1140 .721 
1194.432 
1247.576 

1 300.166 
1352 .421  
1404.312 
1532 .973  
1660.434 
1913 .14s  
2164.678 
2415.360 
3 674.429 
4969.779 

6328.172 
7756.930 
9257.223 

10826.889 
14287.039 

ENlt(A LPV 

d T U I L B  

7.121 
8.053 

11.470 

15 .001  
18.653 
22.395 
26.256 
30 .226  
34.303 
38.487 
42.774 
47.165 
51.656 

56 .265  
60 .945  
65.714 
70.569 
75.504 
88.169 

101 .266  
114.714 
128 .701  
142.997 

157 .757  
172.723 
187.980 
203.516 
219.324 
235.406 
251 .756  
268.3b8 
285.247 
319 .776  

35 5.3 35 
428.708 
505 .349  
585.365 
668 .112  
152 .604  
837.951 
923.276 

1 0 0  8.0 47 
1091.862 

1176.  492  
1255.834 
1335.875 
1414.667 
1492.308 
1568 .892  
1644.544 
171  9.371 
1793.480 
1866 .963  

1939.838 
2012.331 
2 084.4 76  
2263 .402  
2440.995 
279 3.5 5 1 
3 144.5 4 5 
3294.451 
5247.758 
7036 .322  

8187.655 
10809 .274  
12802.500 
14865.671 
19322.650 

ENTROPY 

ET U I L B  - R 

1.30739 
1.33209 
1.41972 

1.50585 
1.59055 
1.67394 
1.75609 
i . 8 3 7 1 1  
1.91708 
1.99601 
2.07397 
2.15101 
2.22714 

2 .30269  
2.37697 
2.45036 
2.52282 
2.59435 
2 .76900  
2.93811 
3.10226 
3.26133 
3.41590 

3.56734 
3.71336 
5.85531 
3.99343 
4.12796 
4.25927 
4.30751 
4.51290 
4.63566 
4. 81385 

5.10331 
5.53895 
5.94250 
6 .32372  
6.68345 
7.02176 
7.337 90 
7.63239 
7.90598 
8.15976 

8 .  S96GO 
8.61591 
8.82128 
9.01348 
9 .19413  
9.36435 
9.52513 
9.67803 
9.82349 
9.96216 

10.09419 
10.22124 
10.34360 
10.63032 
io. 893 8 0  
11.5 6491 
11.77803 
12.14648 
13.56762 
14.59653 

15.42015 
16.11090 
16.72003 
17.27166 
19.29874 

CY CP 

m u  I ~3 - R  

1.327 i s 6 6 4  
1.336 1.680 
1.565 1.737 

1.392 1.793 
1.418 1 .849  
1 .642  1 .903  
1.414 1 .958  
1.487 2 .012  
1.508 2 .066  
1.527 2.118 
1.546 2.170 
1.564 2.221 
1.580 2.270 

1.595 2.318 
1.608 2 .362  
1.62U 2 . 4 0 7  
1.630 2.448 
1.638 2.487 
1 .654  2.578 
1 .668  2 .661  
1.685 2.744 

1.719 2 .895  

1.736 2 .963  
1 . 7 5 1  3 . 5 2 3  
1.769 3 - 0 8 0  
1 .790  3.1311 
1.815 3.191 
1.844 3.243 
1.877 3.295 
1.914 3.350 
1.955 3.500 
2.047 3.505 

1.702 2.022 

2.148 3 .608  
2.354 3.747 
2.548 3.919 
2 .729  4 .076  
2.870 4 .189  
2.963 4.253 
3 . 0 1 2  4 .272  
3.025 4 .257  
3.011 4 - 2 1 )  
2.980 4 .163  

2.939 4.100 
2 .892  4.034 
2 .845  3 -970  
2 .799  3.910 
2.756 3.654 
2.718 3.805 
2.684 3.761 
2.655 3.722 
2 .629  3 .689  
2.607 3.660 

2.590 3.636 
2.574 3 .615  
2.561 3 .598  
2.538 3.56h -.... ..... 
2 .523  3 .541  
2 .509  3 .516  
2 .503  3.503 
2.503 3.498 
2.543 3.530 
2 .649  3 .633  

2 .789  3.773 
2.924 3.908 
3.053 4 . 0 3 8  
3.205 4.194 
3.753 4.?85 

YELOCI IV  
OF SOUNO 

F T I S E C  

5839 
5832 
5806 

5781 
5755 
5728 
5701 
5672 
5643 
5614 

5553 
5521 

5480 
5450 
5415 
5384 
5352 
5273 

5514 

5195 
5113 
5034 
4956 

4880 
4 8 0 9  
4 7 3 7  
4670 
4603 
4542 
4483 
4425 
4371 
4273  

4191 
4072 
4023 
4003 
4012 
4043 
4090 
4149 
4216 
4289 

4365 
4443 
4521 
4599 
6677 
4754 
4829 
4903 
4976 
5 0 6 7  

5116 
5185 
5252 
5415 
5572 
5870 
6153 
6423 
7616 
8613 

9477 
10255 
10971 
11628 
12772 

TWO-PHASE BOU(0ARV 
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TMERMODYNAMIC PROPERTIES OF PARAHYDROGEN 

3 8 0 0  P S I 4  I S O B A R  

1 E MPE RAT URE 

DEG. R 

37.443 
3 8  
40 

42 
44 
46 
48  
5 0  
5 2  
54 
56 
58 
60 

62 
64 

66 
70 
75 
80 
85 
90 
95 

1 0 3  
105 
1 1 0  
1 1 5  
120 
125 
1 3 0  
1311 
1 4 0  
150 

160 
1 6 0  
2 0 0  
2 2 0  
2SO 
2 60 
260 
300 
320 
3 40 

3 60 
3bO 
4 0 0  
420 
C40 
460 
4 8 0  
500 
520 
540 

560 
580 
600  
650 
700 
8 0 0  
900 

1 0 0 0  
1500 
2 0 0 0  

2500 
3 0 0 0  
3 5 0 0  
4 0 0 0  
5000 

DENSITY 

LB/CU FT 

5.46064 
5.45186 
5.42001 

5.38759 
5.35459 
5.3;104 
5.2 8693 
5.25229 
5.21711 
5.18141 
5.14521 
5.1 0 852 
5.07137 

5.0 332b 
4.99531 
4 a 95694 
4.91826 
4.87926 
4.18063 
4.68076 
4.58013 
4.47913 
4.37808 

4.27747 
4.17764 
4.07b92 
3.9b161 
3.811601 ~~...~. 
3.79227 
3.70071 
3.61155 
3.52469 
3.35899 

3.20402 
2.91525 
2.68 174 
2.48012 
2.30536 
2.15319 
2.01997 
1.90265 
1.79868 
1.70597 

1.02280 
i . 5 4 r n  
1. 4 79r3 
1.41771 
1.36094 
1. 30 876 
1.26061 
1.21633 
1.17463 
1.13605 

1.10003 
1.06629 
1.03463 
0.96335 
0.90148 
0.79924 
0.71b12 
0.65210 
0.44724 
0.34050 

0.27492 
0.23053 
0 s 19848 
0.17423 
0 -13974 

578.57 

515 -96 

590 -69 
595.05 
598.73 
602.08 
605.32 
608.L4 
610 -4.2 
612.62 
614.56 
616 -12 

616.91 
61b.36 
619.06 
620.06 
620.07 
620.04 
621.06 
622.53 
625.29 
62b.29 

631.91 
635.71 
640 a 31 
646.b3 
653.93 
663. 71 
674.77 
687.00 
701.Jd 
734.04 

58o.za 

772.42 
869.04 
970.30 

1078.bJ 
11 b6.32 
12 b8 -52 

1469.11 
1547.65 
1619.79 

1686.bO 
1729.91 
1810 .89 
1670.39 
1929.36 
1980.63 
2048.25 
2108.15 
217O.lb 
2232.35 

2296.03 
2360 a 3 3  
2425.55 
2591 -55 
2760 -91  
3107.20 
3456.26 
3808.34 
5626.33 
7614.30 

9795.84 
12102 - 6 1  
14525.25 
17179 -72 
24332 -4b 

i 3 a z . b i  

12.720 
1 2 ~ 6 5 2  
12.420 

l2.212 
12.014 
11.828 
11.650 
11.473 

11.142 
10.985 
10.829 
10.68C 

10.509 
10.367 
10.225 
10.091 

9.970 
3.679 
3.379 
9.063 
9.748 
8. 439 

8.134 
7.852 
1.565 
1.27b 
L. 992 
5.710 
5.428 
5.151 
5.880 
5.370 

b. 909 
c. 119 

1.207 
2.929 
2.738 
?.blL 
2.530 
2.680 
2.451 

2.438 
2.435 
I . 4 3 b  
2.421 
2.447 
2.453 
2.458 
2.461 
2.462 
2.463 

2.461 
2.458 
2.455 
2.442 
2.427 
2.394 
2.365 
2 .338  
2.226 
2.103 

1.979 
1.876 
1.789 
1.699 
1.447 

11.103 

1.600 

3 2 056.87 
3 1823.64 
30990 -96 

IO 165.91 
29349.22 
28541.73 
27744.26 
2 695 7 -66 
261b2.78 
25420.48 
24671.65 
2 3 93 7 -16 
2 32 1 7  -97 

224 52 89 
21793 -28  
2 1  I 1  7 45 
2 0  434.72 
198lb6.42 
18402.95 
170'91.17 
15867.17 
14778.43 
13714.09 

12888 -39 
120 12 -16 
l lSL6 .80  
1 0 711 5 -06  
lO lQ7 .15  

96iS3.80 
91uI2.19 
8 7 I 2  .23 
0 338.55 
7733.19 

7234 .37 
65'55.06 
6068.16 
5 7lrb.58 
52,138 -22 
52'33.13 

48'50.16 

4783.76 
47i!6.94 
46?7 -57 
4634 -09 
4505.37 
45bO .55 
45i!8.99 
4511 0.19 
44;f3.72 
4 M 9  -33 

44;! 6.71 
4411 5.66 
43H6.01 
43Lb2.10 
23112.29 
CZLW? .38 
4193.74 
4154 -50 
4035 -34 
3975.39 

3959.53 
391.5.73 
3 898.70 
soeis.43 
3859.11 

i o v i o l i p  T ~ E R ~ A L  
CONDUCTIV ITY 

1lDE;. R BTUIFT-HR-R 

0.0028753 
0.0028947 
0.0029649 

0 .OOSOJ57 
0. 0 03 L O  7 1  
0.0 031 7 PO . . . . - . . 
0.0032513 
0.0033239 
0.0033966 
0 0 034b 92 
0.0035417 
0.0036137 
0 moo36850 

0.0037576 
0.003b205 
0.0038b79 
0.0039475 
0 - 0  040107 
0.0041571 
O.OO4284b 
0 .0O44O8O 
0.0045129 
0 - 0  0460 75 

0.0 046880 
0.0047552 
0.0048108 
0.0068453 
0 0 048 7 89 
0 a 0040 852 
0.0048837 
0.0048 756 
0.00484bO 
0.0 0477 45 

0.0046707 
0.0043116 
0.0040393 
0 ~ 0 0 3 7  785 
0 S O  0353 11 
0.0833006 
0.0030892 
0.002b976 
0 0 027249 
0.0025698 

0 .OO24306 
O.OOZ3OS6 
0.0021925 
E - 0  020904 
0.0019978 
0.0019133 
0.0018361 
0.0011652 
O.OOI7OOO 
0 .OOlbJ% 

a .aai5837 
0 ~ 0 0 1 5 3 1 7  
0.0014832 
0 .OO13751 

0 ~ 0 0 1 1 3 1 6  
0.0010136 
0.0009181 
0.0006273 
0 .O004772 

0.0003851 
0.0 003229 
0.0002780 
0 .0002441 
0.0 001967 

o .no12 82s 

0.08453 
0.08552 
0.08666 

0.09122 
0.09334 
0.09502 
0.09632 
0.09734 
0. 0 9 8 t l  
0.09b67 
0.09863 
0.09846 
0.09818 

0.09782 
0.09740 
0.09691 
0.09637 
0.09579 
0.09416 
0.09241 
0.09063 
0.08886 
O.Ob715 

0.0 8552 
0.08399 
0.08283 

0.08100 
0.08022 
0.07954 
0.07895 
0.07845 
0.07868 

o.oaiao 

0.07966 
0 . 0 8 l O C  
0.01705 
0.091 73 
0.09532 
0.091102 
0.09998 
0.10140 
0.10241 
0.16316 

0.10375 
0.10425 
0.10478 
0.10534 
0.10597 
0.10671 
0.10754 
0.10848 
0.10952 
0.1106b 

a . i i i 8 7  
0.11317 
0.11453 
0.11819 
0.12212 
0 - 1 3 0 4 9  
0.13914 
0.12796 
0.19319 
0.27127 

0.33494 
0.39273 
0.45147 
0.51728 
0.72896 

YISCOSITY T ~ E R ~ A L  oxELEclRxc 
DIFFUS I V I T  I CDMSrA MT 

LBIFT-SEC sa FTIMR 
x 10' 

2.790 
2.703 
2.431 

2.209 
2.025 
1.871 
1 . 7 U  
1.628 
1.531 
1.446 
1.372 
1.306 
1.247 

1.194 
I. 147 
1.104 
1.065 
1.029 
0.953 
0.889 
0.836 
0.791 
0.752 

0.718 
0.687 
0.661 
0.637 
0.616 
0.597 
0.580 
0.565 
0.552 
0.529 

0.513 
0.480 
0.497 
0.506 
0.511 
0.514 
0.517 
0.520 
0.523 
0.527 

0.532 
0.537 
0.543 
0.549 
0.556 
0.563 
0.570 
0.578 
0.586 
0.594 

8.602 
0.611 
0.619 
0.641 
0.664 
0.711 
0.758 
0.806 
1.039 
1.260 

1.469 
1.667 
1.857 
2.039 
2.388 

0.00931 
0.00934 
0.00942 

E. 00922 
0.00943 
0.00930 
0.00931 
0.00921 
0.00910 
0.00899 
0 . 0 0 8 8 3  

0.00853 

0 . 0 0 8 3 8  
0.00825 
0.00812 
0.00 8 0 1  
0.00789 
0 a 0076Z 
0.00742 
0-00721 
0.00703 
0.00688 

0.00615 
0.00665 

o.00860 

a.00659 
0.00656 
0.00653 
0.00652 
0.00652 
0.00653 
0.00655 
0.00668 

0.00689 
0.01742 
0.00828 
0.00907 
0.00 987 
0.01070 
0.01159 
0.01252 
0.01350 
0.01453 

0.01559 
0.01670 
0.0178S 

0. 02 020 
0.02143 
0.02268 
0.02396 
0.02527 
0.02661 

0.02797 
0.02936 
0.03077 
0.03443 
0.03826 
0.04643 
0.05531 
0.06487 
0.12238 
0.22413 

0.32292 
0.43591 
0.56325 
0.70789 
1.09011 

o .a i9oa  

1.29427 
1.29373 
I. 29180 

1.2 b984 
1.287 85 
i . 2 a5 82 .~...~_ 
1.28377 
1.28168 
I e27957 
1.27743 
1.27527 
1.27308 
1.27086 

1.26060 
1.26634 
1.26171 1.264 0 7 

I. 259 48 
1.25367 
I. 2 47 82 
1 241 95 
1.23609 
1.23025 

1.22447 
1 e21875 
1.213iS 
1.20761 
1.2 0221 
1.1%94 
I. 191  81 
1.18684 
1.18201 
I. 172 86 

1.16436 
1.14866 
I. 13611 
1.12537 
1.10814 1.11613 

1.10119 
1.09510 
1.0 89 72  
1.084911 

1.01068 
1.07684 
1.07336 
i . a r a t t  1.0 6732 

1.0b468 
1.06224 
1.05999 
1.05790 
I. 055 96 

1.05415 
1.05246 
1.050 87 
1.04730 
1.09.222 
1.03913 
1.03510 
1.03184 
1.02176 
1.01653 

1.01333 
1.01117 
I. 0 0961 
1.00843 
1.00676 

PRANDTL 
NUNBE R 

1.9766 
1.9112 
1.7152 

1.5632 
1 .4442 
1.3493 
1.2730 
1.2112 
I. 1601 
t .1172 
1.0862 
1.0602 
1.03bl  

1.0185 
1.0013 
0.9169 
0.9737 
0.9621 
0.9388 
0.9220 
0.9118 
0.9044 
0. D991 

0.8919 
0.8906 
0.8843 
0. b774 
0.8727 
0.86bl  
0. 8648 
0.8627 
0.8606 
0.8490 

0.83117 
0.7985 
0.8050 
0.8092 
0 . 8 0 8 3  
0.8031 

0.7855 
0.7755 
0.7658 

0.7565 
0.7480 
0.7404 
0.7336 
0.7276 
0.7223 
0.7177 
0.7137 
0.7103 
0.7072 

0.7046 
0.7023 
0.7003 
0.6963 
0.6934 
0.68% 
0.6871 

0.6833 
0.5942 

0.5955 
0.5972 
0.5979 
0.5953 
0.5645 

0.7950 

0 . t . a ~ ~  

THO-PHASE BOUNOARI 
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TRERMODVNAMIC PROPLRTIES OF PARAWYOROGEN 

4 0 0 0  PSI4 ISOBAR 

TEMPERATURE 

OEG. R 

3 8 . 0 0 0  
38 
40 

42 
44 
46 
48  
50 
52 
5 4  
56 
58 
60 

62 
64 
66 
68 
7 0  
75 
8 0  
85 
96 
95 

1 0 0  
1 0 5  
1 1 0  
1 1 5  
1 2 0  
125  
1 3 0  
135  
140 
1 50 

liJ 
1 bo 
2 0 0  
2 2 0  
240 
260 
2 80 
300 
320 
3 4 0  

360 
380 
409 
4 2 0  
440 
460 
480 
5 0 0  
520 
540 

560 
580 
600 
b5O 
7 0 0  
8 0 0  
900 

1500 
2 0 0 0  

250J 

3 5 0 0  
4 0 0 0  
5600 

i o o a  

sonu 

VOLUME ISOTWERM ISOCHORE INTERNAL ENlMALPY 
OERIVAlIWE DERKVATIVE ENERGV 

CU FTIL8 CU F T - P S I A I L 8  a S I 4 I R  8TU/LB 

0.18229 
0.18229 
0.18334 

0 a 18441 
0.18551 
0.18b65 
0.18181 
0.18982 
0.19025 
0.19152 
0.19282 
0.19416 
0.19553 

0.19694 
0.19139 
0.19909 
0.20140 
0.20295 
0.20698 
0.21123 
0.21568 

0.22523 

0 .23D30  
0.2355 8 
5.21104 

0.25249 
0.23846 
0.26459 
0.27966 
0.27727 
0.29040 

0.22035 

0 . 2 ~ 6 6 6  

0.30334 

0.36127 
a. 3335 9 

0.3b998 
0.41818 
0.44719 
O.lT6bO 
0.50574 
0.53456 
0.56323 

0.59176 
0.62014 
0.64836 
0.67645 
0.70441 
0.73226 
0.75999 
0.78763 
0.81518 
0.84265 

0.L77QDS 

0.92266 
0.99262 
1.06033 
1.19515 
1.32944 
1.46338 
2.13064 
2.79648 

3.46196 
4.12133 
4.79281 
5.4 5904 
6.80446 

o . a g n 9  

6013.85 
6013.82 
5895 -62 

5177.93 
5661.06 
5544.92 
5429.71 
5315.55 
5202.56 
5090.89 
4980 a68 

4765 a 2 3  

4669.30 
4557.46 
4446.56 
4345.51 
4255 .38 
4028.2U 

3641 -35 
3473.67 
3319.55 

3182.34 
30 5d  e66 
2946.45 
2849.12 
2758.81 
2683.01 
2616.87 
25a0 .81 
2512.21 
2434 .3z 

2384.43 
2352.96 
2568.20 
ZCJ8 . s i  
2461.75 
2541.17 
2625.09 
271b.54 
2813.29 
2913.75 

3016.74 
3121.45 
3227 -29 
3333.87 
3440.90 

3655.60 
3763.06 
3870.50 
3977.88 

4072.0a 

3030 .u 

3548.i.s 

co85.ia 
4192 .4u 
4299.51 
4566.68 

5365.93 

6417.29 
9076.31 

11727.05 

143 80.37 
17035.65 
> 9692. 52 
223W9.97 
27667.26 

4833.67 

5896.96 

92.869 
92.869 
92.669 

9:. 396 
92.050 
91.630 
91.139 
90.576 
83.943 
83.241 
83.471 
01.635 
06.733 

05.769 
84.743 
63.342 

80.964 
77.881 
74.b69 

bB.26G 
bi . lW1 

b2.10U 
53.16U 
55.327 
53. 6111 
51.043 
46.62Y 
66.363 
44.229 
42.217 
38.5W9 

35.341 
23.592 
25.792 
22.600 
L0.3bt  
18.391 
16.734 
15.339 
14.154 
13.136 

12.255 
11.485 
10.8Ob 
10.209 
3.674 
3.194 
8 .  761  
8.369 
b. 011 
7.684 

7.384 
1 .107 
5 . 8 5 1  
6.287 
5 .812 
5.053 
c. 474 
4. 016 
2.664 
1.990 

1.597 
1.331 
1.141 

0.9904 

8 2 . 1 6 ~  

71.458 

o.79a9 

-120.935 - 120.934 
-118.311 

-115.598 
-112.799 
-109.916 
-106.949 
-103.901 
-100.170 

-97.562 
-94.217 
-90.916 
-81.482 

-83.979 
-80.408 
-76.775 
-73.087 
-69.347 
-59.791 
-49.965 
-39.684 
-29.567 
-19.GP9 

-6.181 
i.127 

13.180 
24.Y94 
36.345 
47.849 
59.515 
71 m 345 
83.353 

107.911 

133.251 
184.933 
240.511 
299.192 
S60.468 
423.458 
487.345 
5 5 1  -291  
614.805 
677.415 

139.082 
799.515 
858.755 
916.847 
973. b78 

1029.935 

B l U I L 8  

14.090 
14.090 
11.485 

20.992 
24.608 
28.332 
32.164 
36.102 
45.146 
44.295 
48.545 
52.897 
57.348 

61.89b 
66.537 
71.279 
76.688 
80.976 
93.518 

106.4UY 
119.071 
13J.046 
147.195 

162.4E3 
117.218 
19 i .525  
ZJ7.7Ub 
223.360 
239.295 
255.494 
271.912 
280.721 
J23.011 

358.374 
431.650 
508.103 
547.984 
670.657 
755.151 
840.505 
925.891 

1010.746 
1094.658 

1 1 1 1 ~ ~ 9 b  
1258.844 
1338.992 
1411.8 90 
1495.632 
1572.3 13 

1085.135 1648.056 
1139.576 1122.969 
1191.360 1797.160 

1870.119 1246.571 

1299.224 
1351.538 
1403.544 
1532.269 
1659.834 
1912.712 
2164.276 
2415.174 
3 6 74 a 494 
4969.%5 

6326.414 
7757.201 
32 57. 445 

10826.741 
142 81. 042 

1943.666 
2016.225 
2088.433 
2267.698 
2445.209 
2 797.95 G 
3 1 ~ 9 . 0 8 0  
3499.087 
5252.6-4 
7041.291 

6892.656 
10~14.2.30 
12867.436 
14870.205 
19321.b46 

ENTROPY 

8TUILB-I( 

1.31274 
1.31276 
1.39981 

1;48535 
1.56945 
1.65222 
1.73375 
1.81413 
1.8934b 
1.97172 
2.04900 
2.12536 
2.20081 

2.27536 
2.34904 
2.421 99 
2.49378 
2.56463 
2.73766 
2.99506 
3.56755 
3.22561 
3.37799 

3.527a7 
3.61242 
3.61295 
3.94971 
6.08295 
4.213 GO 
4.5401P 
4.46447 
c . s n 6 ~ 0  
4.82283 

5.05102 
5.48576 
5. 88832 
6.26b89 
6.62829 
6.96b53 

7. 577 47 
7.85133 
8.10560 

8.34194 
8.56215 
b. 76780 
b.96025 
9.14114 
9.31158 
9.41254 
9.62563 
9.77124 
9.91006 

10.04221 

7 . z a z n  

10.16938 
10.2Y185 
16. 57079 
10.8424* 
11.31589 
11.72768 
12.0956C 
13.51699 
12.54395 

15.36959 
16- 66634 
1b.07745 
17.42097 
19.24691 

c v  CP 

BTU I L3 -R 

1.334 
1.334 
1.363 

1.390 
1.416 
1.140 
1.463 
I. 485 
1.507 
1.52b 
1.545 
1.563 
1.579 

1.595 
1.609 
1.621 
1.632 
1.640 
i . 657  
1.672 
1.695 
i . 7 0 7  
1.725 

1.742 
1.757 
1.775 
1.797 
1.021 
i .858 
1.884 
1.921 
1.962 
2 r J 5 4  

2.155 
2.365 
2.553 
2.734 
2.875 
2.968 
3.017 
3.030 
3.016 
2.985 

2.943 
2.896 
2.849 
2.803 
2.1611 
2.721 
2.617 
2.658 
2.632 
2.610 

2.592 
2.576 
2.564 
2.54.8 
L.525 
2.511 
2.502 
2.504 
2.542 
2.6*9 

2.789 
2.924 
3.953 
3.204 
4.743 

1.b69 
1.669 
1.126 

1.701 
1. 835 

1.942 
1.996 
2.049 

2.151 
2.201 
2.250 

2.298 
2.3c4 
2.384 
2.426 
2.4b3 
2.554 
2.634 
2.716 
2.193 
z.ab5 

2-933 
2.992 
3.050 
3.104 
3.159 
3.213 
3.269 
3.322 
3.376 
3.484 

3.589 
3.737 
3.911 
2 .971 
4.187 
4-25.l 
4.274 
4.261 
4.222 
4.168 

4.105 
4.040 
3.976 
3.915 
3.859 
3.810 
3.765 
3 . 7 2 1  
3.693 
3 -664  

3.640 
3.619 
3.601 
3.566 
3.543 
3.518 
3.504 
3.499 

3.633 

3.773 
3.906 
4.O.l.3 
4.193 
4.774 

1.889 

2 . ~ 0 0  

3.550 

VELOCITY 
OF SOUND 

FTISEC 

5905 
5905 
5880 

5856 
5831 
5806 
5780 
5752 
5125 
5697 
5668 
5638 
5608 

5577 
5546 
550 4 
5470 
5440 
5362 
5287 
5268 
5131 
5055 

4982 
CYlL 
4842 
4775 
4708 
4646 

4530 
4415 
4374 

4587 

4209 
4154 
4100 
4016 
4J8G 
4107 
b151 
4207 
4271 
4341  

4415 
4491 
4568 
4645 
4721 
4?9? 
4871 
4944 
5016 
508b 

5155 
5223 
5289  
5451 
5606 
5902 
6183 
6451  
763 U 
8632 

9493 
10270 
10984 
11661  
12785 

TYO-PHASE UOUNOARI 

I40 



rIERM00VNA)Il:C PROPERlIES O F  PARAHYDROGEN 

4000 PSIA ISOBbP 

IEtIPERATUPX OENSITV 

OEG. R u i c u  FT 

38.000 5.48562 
5.48562 31) 

40 

42 
44 
46  
48 
50 
52  
54 
56 
5 8  
60  

62 
64 
66 
6 8  
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 
125  
130 
135 
1 6 0  
150 

160 
180 
200 
220 
2 40 
260 
2 80 
300 
320 
310 

360 
3bJ 
600 
420 
640 
C60 
180  
5 0 0  
520 
510 

5CO 
580 
600 
650 
700 
805 
900 

1 0 0 0  
15OG 
2000 

2500 
3000 
3500 
6000 
5000 

5.45446 

5.42275 
5.39049 
9-35 771 
5.32440 
5.29057 
5.25624 
5.22142 
5.18613 
5.15031 
5.11419 

5 - 0  7750 
5.04056 

4.96524 
4.92731 
6.83136 
4.73425 
4.63643 
4.53819 
4.43994 

6.34209 
4.2 4488 
4.14873 
4.05388 
3.96061 
3.86904 
3.77940 
3.69189 
3.60664 
3.44348 

3 a 29017 
3.00219 
2.76799 
2.16479 
2.38787 
2.23320 
2.09733 
1.97732 
1.87071 
1.77546 

1.68987 
1.61255 

s . o o ~ 8 n  

1 f 56235 

1.41962 
1.36564 

i .47830 

1.31580 
1.26963 
1.22672 
1.18673 

1.14935 
1.11435 
1.J8iC1 
1.00743 
0.94311 
0.83671 
0.7522U 
0.68335 
0.46934 
0.35759 

0.28885 
0.24229 
0.20865 
0.18318 
0.146% 

592.83 
592.83 
598.81 

603.83 
608.44 
612.47 
016.13 
619.64 
022 .a3 
025.43 
627.96 
630.24 
832.13 

033.91 
635.35 
636.38 
636.95 
637.83 
637.95 
639.72 
641.78 
644.95 
640.30 

652.50 
656.67 
661 -83  
668.67 
676.29 
b85.93 
697.07 
710.08 
724.56 
757.52 

7 9 6 . U  
891.99 
993.96 

1102.94 
1210.53 
1312.46 
1406.24 
14Y1.93 
1569.81 
1641.34 

1707.79 
1770 -40 
1430.95 
1890.09 
1948.15 
2057.77 
2007.17 
2127. 50 
2188 -77 
U50.8J 

2314.42 
2376.65 
2444 - 8 1  
2 6 0 9 . 7 ~  
2779.00 
3125 -25 
3474.29 
3626.35 
5644.36 
7632 .b  

9814.68 
12121.d3 
14543 -91 
17194.13 
24297.99 

12- 695 
12.695 
12.465 

i2.259 
12.062 
11.875 
11.702 
11.526 
11.358 
1 1 . 2 0 0  
11.042 

10.740 

IO. 592 
13.455 
10.274 
10.139 
10.016 

3.728 
9.432 
3.122 
8.811 
8.507 

8.210 
7.930 
7.667 
7.361 
7.075 
5.792 
6.516 
6.237 
5.966 
5.651 

c. 984 
4.176 
3.650 
3.251 
2.969 
1.774 
2.645 
2.56G 
2.509 
2.479 

2.464 
2- 459 
2. 6 6 0  
2.484 
2.689 
2.474 

2 .180 
2. 481 
? . C U I  

2.479 
2.175 
2.471 
2.657 
2.441 
2.406 
2.375 
2.367 
2.231 
2.107 

1.982 
1.870 
1- 7 9 1  
1.701 
1.452 

io.ao7 

2.678 

329fl9.72 
329t19.53 
321587.39 

3 1332 -60 
30515.9b 
2 3 711 6 - 0 8  
289f19.94 

258JU.46 
2 50Fll.04 
2431'0.29 

23663.07 
22972 a23 
22245.60 
2151'6.4d 
20 9f17.55 ~. 
194f,2.08 
18132.75 
168il2.87 
15764.20 
14731 8 a58 

1381,8. 02 
129tl3.65 
1222'4.01 
1 lSS9.97 
IO 92: 6.58 
1 0  3110.66 

98Y0.21 
9456.23 
901~0.66 
8302.51 

7845.09 
7OL4.04 
6555 -14 
611'7.20 
58Y2.54 
561'4.93 
55115 -67 
531'1.45 
5 262 -86 
511'3.24 

5047.91 
90213.50 
6977.b.l 
491'O12b 
48tl6.76 

481.0.04 
6777.68 
474b8.05 
* 7 i ! 0  -6s 

46Y5.32 
46Tl.78 
4bb3.82 
46110.81 
4558.67 
44f19.75 
4435. b7 
43Y2.08 
C259. 8Y 
41Y3.50 

ia4,5.54 

6153.83 
4127.52 
41118.72 
40Y4.12 
40686.05 

( O V / U l )  /V THERHAL ' CONUUCl IYl l?  
1/OEG. R 8lUIFT-HR-R 

0.0528151 
0 .0026151 
0.0028ni7 

O.OG.29489 
0.3035164 
0.0030843 
0.0031525 
0.0532201) 
0.5032891 
5.0033512 
0.J034251 
0 .6331924 
0 -5335 590 

0 .OO36246 
0.5036890 
0.0037464 
0.0038082 
0.0036614 
O.OOCOO17 
0.0 0 4 1  179 
O.UO6232b 
0 a 0 043301 
0.0044197 

0.0044947 
0.0045565 
0.0046079 
0.0066416 
0.0046715 
0.0016846 
O.OO4b898 
0 .OOb67U 
0.0046 593 
0.0045987 

0.0065069 . .. . 
0.0041891 
0.0030349 
0.0036911 
0 - 0  034567 
0.0042407 
0.0030394 
0 -0028557 
0.0 0268 93 
0.002'5392 

0.00240J8 
3.5022817 
a .a 0117 14 
0. J 320 714 
0-UOA3806 
3.6 iA63?* 
3.0918215 
0.5017511 
5.00i6873 
G.03162 78 

4.0015726 
0. 3515212 
J.6514733 
0.J6136CS 

3. 0 Gll2 55 

0.G009144 
5.0000254 
0 - 0  G'JC76J 

o .ani2 7 4 ~  

0. 0 010 on6 

O.OO038l4 
0.0 00 32 24 
0.0002777 
0 .0002 438 
0-0001965 

0.08652 
0.38b52 
0.08374 

0.09239 
0.0 3456 
0. G3630 
0.03766 
5.09873 
0.59954 
0~10013 
0.10J12 
0.99996 
0.09974 

0.09901 
0.09901 
0.09855 
0.09800 
0.09744 
0.09585 
0.09412 
0.092 J5 
0.09059 
0.08889 

0.0872b 
0.08573 
0. 08457 
0.08361 

0.08195 
0.08121 
0.080 64 
0.08012 
0 . 0 8 0 3 3  

0.08128 
0,08266 
0.08865 
0.09327 
0.09676 
0.09936 
0.10122 
0.10253 
O.lC3.55 
O.lO411 

0.10462 
G.16507 
O - l G i S 4  
O.lO8Ob 
5.106b5 
O.iO7JS 
G . l U 8 1 0  
0.103Ub 
J . l f J l O  
O. l l l 2U  

0.11212 
G.11171 
2.11506 
3.12d7l 
0.12263 
J.13102 
O. lJ971 
0.14dSO 

19414 
0.27727 

0. 33*9* 
0.392 72 
0.45141 
0.51697 
0.72610 

O.OILIC 

YISCOSI lY TIERMAL OIELEClRIC 

L B / f T - Y C  SP FTlHR 
O I F F U S I V I l l  CONSTAN1 

x 1 0 5  

2.846 
2.846 
2.554 

2.315 
2.118 
1.454 

1.6YS 
1.592 
1.502 
1.423 
1.354 
1.292 

1.236 

1.142 
1 . 1 0 1  
1.064 
0.984 
0.918 
0.863 
0.816 
0.776 

0.740 
0.709 
0.682 
0.657 
0.635 
0.616 
0. 598 
0.583 
0.569 
0.546 

0.528 
0.490 
0.507 
0.516 
0.520 
0.523 
0.525 
0.527 
0.530 
0.533 

0.537 
0.542 
0 .567  
0.553 
5.560 
G.507 
i . 5 7 4  
0.581 
S.5d9 
6.597 

3.005 
0.614 
0.022 
0.044 
5.067 
0. 716 
u s  761 
0.809 
1.044 
1.267 

1.478 
1.b78 
1.869 
2.054 
2.406 

i . a i 4  

1.11)) 

0.00945 
0.00945 
0.00953 

0.00957 
0.00 356 
0.00351 
0.00944 
O.UO935 
0.00921 
0.30913 
(1.0(11)90 

6. 06 db7 

0.00852 

0.001)Zb 

O.OOd03 
0.00777 
0.00755 
0.00734 
0.00715 
9.00699 

0.001)82 

G . O O B ~ O  

0 .30a is  

0.00685 
0.00675 
0.00668 
0.00 665 
0 .00661 ~ .~.- 
0.00659 
0.00658 
0.00657 
0 .00658 0.00670 

0.00688 
0.00737 
0.00819 
0.00893 
0.00968 
0.01046 
0.01129 
0.01217 
O.Jl410 
6.01407 

O.ulS08 
i.Gl613 
8.31721 
J - J l 4 3 2  
0 . ~ 1 9 4 7  
O.OZOb3 
0.6218J 
t . iZJ05  
u.024JO 
0.;1255/ 

0.02 087 
i.328211 
5.62355 
n.03304 
3.JJb7C 
J.UC452 
5 . 6 5 l O 6  
O.UbZ15 
5.11718 
0.21341 

0.30734 
0.41475 
0.53577 
0.67312 
1.03495 

1.29578 
1.29578 
1.2 93 89 

1.29197 
1.29002 
1.28803 
1.28602 
1.28399 
1.2 b i g 2  

1.27772 
1.27558 
1.27342 

1.271 23 
1.26903 
1.2 b6 7 9  
1.26456 
1.262 3 1  
1.25665 
1.25095 
1 a 2 45 23 
1.21951 
1.23382 

1.22818 
1.222 60 
1.21710 
1.21171 

i ,279.84 

1.20642 
1.20126 
1.1%22 
1.19132 
1.10657 
l r l 7 7 5 2  

1.16908 
1.15337 
1.140 73  
1.12987 
1.12019 
1.11234 
1.1 0522 
1.09897 
1.09344 
l.Odb52 

1.08412 

1 . G 7 6 5 6  
i .oac 15 
La07329 
1. G 75 30 
1.56756 
1.irb504 
l.Ob275 
i.00053 
i.osasi 
1.55663 
I .35417 
i.054L2 
1.G4451 
1 0 4023 
1.54099 
1.03619 
1.0 3338 
1.02284 
1.91737 

1.01401 
1.01174 
1 . 0 1 0 1 1  
1 S O  08 87 
1.00711 

PRANOlL 
NUMBER 

1.9763 
1.9702 
1.7676 

1.6064 
1.4dI2 
1.3736 
1.2918 
1.2333 
1.1792 
1.1337 
1.1005 
1.0728 
1.0490 

1.0286 
1.5113 
0.9944 
9.9808 
0.9679 
0.9432 
0.5250 
0.9139 
0.9058 
0.9003 

0.8960 
0.8914 
0.8851 
0.8784 
0.8736 
0.8695 
0.8669 
0.8644 
0.8630 
0.8519 

0.8385 
0.7979 
0.8052 
0.8104 
0.8103 
0.8056 
0.7977 
0.7883 
0.7783 
0.7664 

a. 7589 
0.71c2 
0.7626 
3.7326 
0.7292 
0.7230 
9.7190 
0.7149 
0.7114 
0.70dL 

G.7055 
0.7031 
6.7010 
0.6969 
5.6938 
0.6896 
0.6872 
0.685/ 
0.6832 
0.5976 

0.5991 
0.6011 
0.6320 
0.59Y6 
0.5695 

' TWO-PHASE BOUIOARV 

I4 I 



THERMOOYNAHIC PROPERTIES OF PARAHYDROGEN 

5000 P S I A  ISOBAR 

TEMPERATURE 

DEG. R 

40.688 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 

b2 
b4 
66 
6 8  
70 
75 
80 
85 
90 
95 

1 0 0  
105 
1 1 0  
1 1 5  
120 
1 2 5  
lS0 
135  
1 4 0  
150 

1 6 0  
180 
LOO 
220 
2 4 0  
2 60 
280 
3 0 0  
320 
340 

3 b0 
380 
400 
420 
440 
460 
480 
5 0 0  
520 
540 

560 
580 
6 0 0  
650 
700 
800 
9 0 0  

1 0 0 0  
1500 
2000 

2500 
3000 
3500 
4000 
5 0 0 0  

YOLUtE 

CU FTILB 

0 -1 7848 
0.17908 
0 .18003 
0.18099 
0.18198 
0.1830 0 
0.18404 
0.18510 
0.18620 
0.18731 
0.18845 

0.18962 
0.19082 
0 .19201 
0.19328 
0.19455 
0.19784 
0.20122 
0.20478 
0 .ZOO50 
0.21236 

0.21636 
0.22050 
0.22476 
0.22913 
0.23364 
0.2 382 6 
0.24291 
0.24716 
0.25265 
0.26269 

0.27305 
0.29535 
0.31731 
0.33W4 
0.36225 
0.38502 
0.40789 
0.43077 
0.45363 
0.47644 

0.49917 
0.52181 
0.54437 
0.5b683 
0.58920 
0. 61149 
0.6337 0 
0.65584 
0. 67191 
0.69991 

0.72186 
0.7437 5 
0.7b559 
0 .82002 
0.87W2 
0.98214 
1.08958 
1.19672 
1.73031 
2 s 2b273 

2.79490 
3.32703 
3.05927 
4.39207 
5.46708 

ISOTHERM IPOCHORE IYTERHLL 
OERIWATIVE OEPIVATIVT  ENERGY 

CU F T - P S I A I L B  J S I A l R  BTUILB 

6709.59 
6635.68 
6523.51 
6412 -05 
6301.37 
6191.59 
6082 -81 
5975.13 
5868. 67 
5763.53 
5659.05 

5557.72 
5457.28 
5358.65 
5261.96 
5187.32 
4940.57 
4705.03 
b476.20 
4301.37 
4126.57 

3985.83 
3809.47 
3734.26 
3613.30 
3522 -86 
3241.31 
3357.83 
3282.04 
3204.58 
3077.94 

3019.24 
2879.49 
2663.63 
2877.52 
2913.46 
2966.27 
3032 .OS 
3107.80 
3191.13 
3280.10 

3373.53 
3470.07 
3568.98 
3669 -64 
3771.59 
3874.48 
3978.06 
4082.15 
41  86.53 
4291.29 

4396.17 
4501.18 
46Y6.27 
4869.19 
5132 -21 
5658.18 
6184 - 0 3  
6709.89 
9342.88 

11983.51 

11629.92 
172 80.18 
19933.05 
22581.74 
27900.71 

95.263 
95.182 
95. 0 0 1  
95.748 
95.426 
95.034 
94. 575 
94.047 
93.454 
92.79b 
92.074 

91.290 
90.445 
83.541 
88.581 
87.564 
84.791 
81.058 
77.959 
74.967 
72.042 

63. 2 4 3  
65. 072 
63.832 
b1.255 
5¶.732 
56.367 
5C.021  
51.787 
43.718 
45.952 

42.559 
35.878 
31.517 
28.61.b 
25.2Ob 
22.843 

13.160 
17.708 
15.452 

13.359 
14.400 
13.554 
1?.802 
12.130 
11.527 
10.982 
10.487 
10.037 

3.625 

3.246 
9.897 
8.575 
7.865 
1.267 
5.314 
5.508 
5 . 0 1 4  
3.325 
?. 491  

1.993 
1.661 
1.424 
1.217 

0.9977 

20.953 

-116.7b6 
-115.081 
-112.447 
-109.733 
-101.943 
-104.075 
-101.132 

-98.115 
-95,027 
-91.867 
-08 .b39 

-85.344 
-81.985 
-78.563 
-75.082 
-71.547 
-62.493 
-53.202 
-43.662 
-33.085 
-23.893 

-13.518 
-3.193 

7.365 
1.. 0 8 0  
28.9% 
40.082 
51.348 
62.805 
74.459 
98.420 

123.323 
175.178 
230.471 
289.013 
350.312 
413.411 
477.642 
541.959 
605.884 
669.000 

731.062 
791.Y48 
851.b32 
910.152 
967.592 

1024.038 
107P.605 -. -.. 
1131.393 
1188 6 505 
1242.024 

1295.966 
1367.552 - . . . . . . - 
1399.813 
1529.113 
1657.173 
1910.852 
2 1  63.126 
2414.405 
3675.062 
1971.112 

6329.879 
7758.828 . . . . -. 
3258.902 

10 826.712 
14261.317 

ENTHALPT 

B T u i L n  

18.481 
50.726 
54.232 
57.840 
61.548 
65.355 
69.262 
73.266 
77.365 
81.559 
85.845 

9 0 . 2 2 1  
94.606 
99.237 

103.871 
108.583 
120.676 
153.100 
145.938 
159.162 
172.723 

186.T45 
200.956 
2i5.462 
23 0.2 37 
245.309 
260.674 
27b.294 
292.197 
30 8.3 75 
341.632 

376.133 
448.633 
524.255 
603.175 
605.703 
769.949 
855.288 
940.795 

1025.807 
1110.118 

1193.226 
1275.078 
1355.693 
1434. 960 
151S.116 
1590.199 
1666.329 
1741.L12 
1816.155 
1890.067 

1963.308 
2036.164 
2108.650 
2288.3 40 
2466.586 
2820.176 
3171.931 
3522.407 
5277.098 
7066.098 

8917.582 
10 839.210 
12832.060 
14893.175 
19323.097 

ENTROPY 

n r u / L n - R  

1.33811 
1.39240 
1. 47395 
1.55433 
1.63303 
1.71074 

1.86290 
1.93743 
2 .01101 
2.08366 

1.70155 

2.15541 
2.22628 
2.29630 
2.36546 
2.43375 
2.60060 
2.76094 
2.91684 
3.06199 
3.21461 

3.35849 
3.49715 
3.63210 
3.7 6345 
3.89174 
4.01118 
4.13970 
4.25973 
4.37739 
4.60180 

4.82945 
5 .25828 
5.65646 
6.03387 
6.39133 
6.72815 
7.04476 
7.33987 
7.61449 
7.86953 

8.10713 
8 .  32843 
8.53514 
8.728b2 
8.91047 
9.08180 
9.24359 
9.39743 
9.54374 
9.68318 

9.81591 
9.94360 

10.06653 
10.35448 
10.61893 
11.0 91 42 
11.50544 
11.87450 
13.29680 
14.32397 

15.1b966 
15.84042 
16.45143 
17.20052 
19.02177 

cu CP 

n i u  I ~3 - R  

1.363 
1.380 
1.406 
1.430 
1.453 
1.477 
1.498 
1.518 
1.538 
1.557 
1.575 

1.592 
1.607 
1.622 
1.636 
1.647 
1.670 
1.691 
1.712 
1.732 
1..751 

1.770 
1.786 
1.805 
1.827 
1.853 
1.882 
1.916 
1.953 
1.994 
2.085 

2.186 
2.393 
2.580 
2.759 
2.890 
2.991 
3.040 
3.052 
3 . 0 3 8  
3.006 

2.963 
2.915 
2.867 
2.820 
2.776 
2.737 
2.702 
2.672 
2.645 
2.623 

2.604 
2.580 
2.575 
2.550 
2.533 
2.518 
2.511 
2.509 
2.547 
2.651 

2.791 
2.926 
3.053 
3.199 
3.702 

1.694 
1.728 
1.779 
1.829 
1.879 
1.929 
1.978 
2.026 
2.073 
2.120 
2.166 

2.211 
2.254 
2.297 
2.33 7 
2.375 
2.461 
2.528 
2.608 
2.670 
2.749 

2.813 
2.871 
2.928 
2.988 
3.040 
3.095 
3.151 
3.207 
3.270 
3.400 

3.512 
3.692 
3.873 
4.043 
4.170 
4.247 
4.277 
4.270 
4.236 
4.185 

4.125 
4.060 
3.997 
3.936 
3.880 
3.829 
3.784 
3.745 
3.710 
3.680 

3.655 
3.633 
3.614 
3.578 
3.553 
3.525 
3.510 
3.503 
3.531 
3.634 

3.773 
3.908 
4.037 
4.187 
4.727 

VELOCITT 
OF SOUW 

F T I S E C  

6217 
6204 
6184 
bib4 
6143 
6121  
6099 
6077 
6053 
6029 
6 0 0 5  

5980 
5955 
5928 
5902 
5876 
5808 
5709 
5621  
5553 
5478 

5417 
5354 
5297 
5232 
5175 
5120 
5058 
4997 
4935 
4822 

4740 
4537 
4463 
4420 
4407 
4417 
4446 
4488 
4 5 4 0  
4600 

4664 
4732 
4 0 0 1  
4871  
4941 
5011 
5080 
5148 
5216 
5282 

5346 
5410 
5473 
5626 
5774 
6058 
6328 
6588 
7746 
8723 

9572 
1 0 3 4 1  
1 1 0 4 9  
11702 
12846 

TYO-PHASE BOUNOART 
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THERHDOYN4~MIC PROPERTIES Of PARAHYDROGEN 

50bO PSI4 1SOBA.R 

TEMPE RATURE 

OEG. R 

. 40.688 
42 
44 
4b 
48 
50 
52 
54 
5 6  
58  
60 

b2 
6 4  
bb 
b8 
70 
75 
80 
85 
90 
95 

1 0 0  
105  
1 1 0  
115 
120 
125 
130 
135 
140 
150 

1 b0 
180 
Z O O  
220 

’ 240 
260 
280 
3 0 0  
320 
340 

JbO 
3 8 0  
400 
420 
440  
660 
6 8 0  
500 
520 
540 

5 b0 
580 
600 
b50 
700 
800 
9 0 0  

1 0 0 0  
1 5 0 0  
2000 

2500 
3 0 0 0  
3500 
40 00 
5 0 0 0  

DENSITY 

LB/CU F T  

5.60291 
5.58399 
5.55478 
5.52513 
5.49505 
5.46456 
1.43366 
5.40237 
5.37871 
5.3386d 
5.50631 

5.273b2 
5.260b2 
5.20733 
5 .17379  
5.16000 
5.05469 
4.9b970 
4.88324 
4. 79b05 
4.70 899 

4.b2189 
4.53523 
4.44919 
4.. 36425 
4.28017 

4.11593 
4.03616 
3.95810 
3.80682 

3 .  bb229 
3.38581 

4 . i 9 7 i a  

....~.~ 
3.15151 
2.94428 
2.7b05b 
2.5972b 
2.451b7 
2.32142 
2.20442 
2.09890 

2.00333 
1.91659 
1.83693 
1.7b42O 
lab9720 
1.b35JS 
1.57802 
1.52476 
1.47513 
1.42875 

1 a 38532 
1.34b54 
1 -30117 
1.21948 
1.14387 
1 . 0  1819 
0.91778 
0 . 8 3  5b2 
0.57793 
0.44194 

0.35779 
0 -30 057 
0.25912 
O.227b8 
0.18291 

661 .59  
665 0 52 
671.43 
676.75 
681 r75 
686.69 
691.25 
695.25 
699.25 
703102 
706.42 

709.74 
712.74 
715.68 
718.24 
720.29 
724.8b 
729.39 
731 -32 
737.74 
741.51 

74a.37 
754.11 
762.01 
7b9.20 
180.56 
793.21 
80b.12 
820.35 
834.31 
866.90 

912.37 
1001.39 
1109.07 
1221.39 
1330 -61 
1432.36 
1524.53 
1607.75 
lb82 .75  
1751.33 

1014.96 
1874.99 
1933.26 

__. . . . 
21b3 -17 
2222. 5J 
2282.94 
2344.32 

2407.37 
2471.14 
2535.94 
2701.19 
2870.17 
3215.97 
35b4. 80 
391b.71 
5734.50 
772C.02 

9908.29 
12217.23 
1bb37.2b 
17270.50 
2417b.42 

12 .609  
12.483 
12.294 
12.118 
11.948 
11.778 
11.616 
11. 4b5 
11.312 
11.162 
11.019 

15.876 
10.738 
10.  LOO 
10.4b8 
10.346 
10. 044 

3.656 
3.325 
3 . 0 2 4  
8.736 

8.413 

7 .949  
7.683 
7.406 
7.136 
5 .850  
i . 5b9  
5 .300  
5.790 

5.315 
2.429 
3.877 
1.453 
3.150 
2.940 
2.798 
2 .704  
2. b44 
2.608 

? .SI7  
2 .578  
2.574 
2.573 
2.576 
L.575 
2 .575  
2.574 
L.572 
2.Sb9 

2.1113 
2.557 
2.550 
2.530 
2 . 5 0 s  
2 -4b3  
2.425 
?.392 
2.259 
2 .126  

1.99b 
1.889 
1 . 8 0 0  
1 .711  
1 .474  

6.205 

37’193.24 
3 7 1153. b0 
3bZ3 b. 71 
3 51.27 e41 
3 462 b. 39 
33113b.33 
331151.94 
32it79.89 
31518.91 

3 0 Il32.91 
3 o;r69.b8 

29.109.29 
2 8!i99.52 
2 7‘10 4 a 2 7  
27;!24.23 
2 b!i60 - 0 3  
24‘173.08 
23382.87 

20653 -55  
19031.99 

t i n ~ 8 . 3 7  

1 8 b21.92 
17 45 8 .24 
1661  4-46 
151’69.34 
15 117 8 4 45 
14 b43.82 
13020.  b l  
13246.82 
12684.04 
I i n 7  . i 7  

91’49.49 

8042 .78  

116157.53 

9024.76 
8472.21 

7704.1b 
7433.60 
7214.50 
7034. bo 
b 884.  79 

b158.28 
bb50.00 
6556.19 
6413.9)  
6401.11 
6336.09 
b27 7 .  48 
6224.31 
6175.76 
b131.19 

6090.08 
bO52.00 
bOlb.59 
5937.89 
5870 -19 
57b1.10 
5 b75. bo 
5bOb.89 
5399.52 
529b.03 

5234.50 
5193.87 
5 1 b4.98 
5142.84 
5103.40 

0.002’1606 
0.0025958 
0.0025493 
0.0027027 
0.0027559 
0.0028088 
0 - 0  028b 14 
0.0 029 135 
0.0029658 
0.0030158 
0.0030658 

0 .O 031147 
0.0 031625 
0.0 032 089 
0.0032537 
0.00329b9 
0.0033955 
0.00346b5 
0 - 0  035 bbb 
0.0 OJbZ98 
0.003707lr 

0 - 0  037587 

0.0038420 
0.0 038844 
0.0 038951 
0.0039025 
0.0039087 

o . 0 0 ~ 8 0 7 5  

0 .0039094 
0.0039197 
0 0 039217 

0 .o 03 84 89 
0.0 03b800 
0.0034923 
0.0033103 
0.0031340 
0.0029b50 
0.0 028 0 52 
O.JO2b558 
0.0025 173 
0.0023897 

0.0022726 
0 0021b55 
0.0020 673 
0.0019775 
0.0018950 
0.001a19z 
0.0017494 
P.OOlb849 
0 e 0  016252 
O.OOlSb9ll 

0 .0015182 
O.OOlC701 
0.0014251 
0.0013255 
0.0 012 3 79 
0.0 010 9 b0 
0. 0 00 98 45 
0 . 0  008913 
O.OOOb158 
O.OO947OC 

0 .a 003808 
0.0003199 
0.0002 758 
0.0002424 
0 .0001955 

0.09596 
0.09786 
0 . 1 0 0 3 4  
0.1023b 
0.1039b 
0.10525 
0.10626 
0.10703 
0.10715 
0.10712 
0.10197 

0.10b7’1 
0.10143 
0.10605 
0.10559 
0.10508 
0.10361 
0.10201 
0.10031 
0.09858 
0-09b89 

0.09525 

0.09252 
0.09155 
0.090 6 3  
0.08979 
0 .08903  
0.0883b 
0.08777 
0.08719 

0.0887b 
0.09032 
0.09627 
0.10014 
8.10378 
0.10593 
0.10733 
0.10819 
0.108b8 
0.1089b 

0.10913 
0.10927 
0.10948 
0.10977 
0.1101b 
0.11070 
0.1113b 
0.11215 
0.11307 
0.11408 

0.11523 
I . l l b 4 5  
0.1177b 
0.12133 
0.12523 
O.lSSb8 
0.14211 
0.151b4 
0.19887 
0.27727 

0.33494 
0.39270 
0.4511b 
0.51573 
0.71448 

0.09370 

3.127 
2.915 
2.b40 
2.413 
2.222 
2 .0b l  
1.923 
1.803 
1.700 
1.609 
1.529 

1.457 
1.394 
1 .337  
1.285 
1 .239  
1.140 
1 . 0 b l  
0.995 
0.940 
0.893 

0 .852  

0.785 
0.716 
0.731 
0.709 
0.688 
0.670 
0.b54 
0.625 

O.bO2 
0.541 
0.557 
0.564 
0.5bb 
O.5b5 
0.5b4 
0.5b3 
0.563 
0.564 

0.5bb 
0.5b8 
0.572 
0.57b 
0.581 
0 . 5 1 1  
9.593 
9.599 
Ombob 
0.blC 

0.bZl 
0.629 
0.b38 
Deb59 
9.b81 
0.728 
0 77b 
0.825 
l.Ob9 
1.302 

1.523 
1 .733  
1.934 
2.128 
2.498 

a. 816 

sa F T ~ H R  

0.0:011 
0 . 0 1 ~ 1 5  
0.01Olb 
0 . 0 1 0 1 3  
0.01007 
0 .  00 999 
0.00909 
0.00978 
0.00962 
0.00946 
0.00931 

0.0091b 
0.00901 
0.00887 
0.00873 
0.00161 
0 . 0 0 8 3 3  
0.00812 
0.00788 
0.00766 
0.00748 

0. no 733 
i ;00720  
0.00710 
0.00702 
0.00696 
0.00691 
0. 00 686  
0. OOb83 
0.00678 
0.09679 

0.00690 
0.00722 
0.00789 
0.00845 
0 .00901 
0.00960 
0.01024 
0.01092 
0.01 1 6 4  
0.01240 

0.01321 
0.01404 
0.01991 
0.01581 
0.01b73 
O.Ot7b8 
0.018b5 
0.019b4 
0.020bb 
0.02170 

0.02276 
0.02314 
0.01495 
0.02781 
0.03081 
0.03725 
0.04425 
0.05181 
0.09745 
B.1726b 

0.24811 
0.33432 
0.43133 
0.56105 
0.82640 

1.30293 
1.30177 
1 .29999  
1.2 98 I9 
1.29bSb 
1.29450 
1.29263 
1.29073 
1.28882 
1.28b89 
1.2.W93 

1.2 8297 
1.280 98 
1.278 99 
1.27b98 
1.27496 
1.26987 
l .Zb482 
1 .25971  
1.25458 
1.24947 

1.24438 
1.23934 
1.2343b 
1.22946 
1.22462 
1.21987 
1.21524 
1.21070 
1 20628 
1.1977b 

1.189b7 
1.17434 
1.16149 
1.15023 
1.14033 
1. 131 60 
1.12386 
1.11198 
l . 11083  
1.10531 

1.10032 
l.OW81 
1.09170 
1.08794 
1.08132 1.08*49 

1.07838 
1.075b6 
1 0731 3 
1.07077 

1 .0W5b 
1 Obb49 
1.01455 
1.0563b 1 0 60 1 7  

1.05085 
1.04503 
1.01094 
1.028 18 
1.02110 

1.01738 
1.0 1458 
1.012 56  
1.01103 
1.00886 

PRANDTL 
NUNBER 

1.9878 
1.8524 
1. b851 
1 .5523  
1.4459 
1.3597 
1.2885 
1.2288 
1.1840 
1.14b3 
1.1141 

1.0865 
1.0121 
1.0423 
1.0243 

0.9749 
0.9467 
0 .931s  
0.9190 
0.9118 

0.905b 
0.9003 
0.8937 
0.8889 
0.8835 
0.8797 
0.8772 
0.8757 
0.87b8 
9.8705 

0.8571 
0.7957 
0.8Ob4 
0.8152 
0.8182 
0.8158 
0.8093 
0.8004 
0.7903 
0.7799 

0.7698 
0.7b03 
0.751b 
0.7451 
0.7368 
o . r sor  
0.7252 
0.7205 
0.71b5 
0.?127 

0.7096 
0.7068 
0.7044 
0.b995 
0. b959 
0.6911 
0.b881 
0.b8b2 
0.6832 
0.6142 

O.bl7b 
0.b209 
0.6231 
Dab219 
0.5949 

i . a o a o  
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THERHODVNANIC PUOPLRTIES OF "IRAHYDROGEN 

5500 P S I A  ISOBAR 

IENPER&TURE VOLUPE I S O I U E R H  ISOCHORE I N T E R W L  
OPRIYATIWE O E U Y L l l W E  ENERGV 

OEG. R CU F T l L B  CU FT-PSIA /LB ' S I A I R  

44 
46 
48 
so 
52 
54 
56 
58 
60 

62 
6 4  
66 
68 
70 
75 
80  
85 
90 
95 

I 0 0  
1 0 5  
110 
1 1 5  
120 
125 
130 
135 
1 4 0  
150 

160 
1 8 0  
2 0 0  
220 
2 4 0  
260 
280 
3 0 0  
320 
340 

360 
380 
4 0 0  
4 2 0  
4 4 0  
460 
480 
5 0 0  
520 
540 

560 
5 8 0  
6 0 0  
b50 
7 0 0  
800 
9 0 0  

1 0 0 0  
1 5 0 0  
2 0 0 0  

2500 
3 0 0 0  
3 5 0 0  
4 0 0 0  
5 0 0 0  

41.979 0.17676 
42 0 -1761 7 

0.17765 
0.17855 
0.11947 
0.18042 
0.1813 8 
0.18237 
0.18339 
0.18442 
0.18548 

0.18656 
0 -16766 
0 . 1 8 8 1 0  
0.18993 
0.19110 
0.194ll 
0.19725 
0.20046 
0.20 378 
0.20729 

0.21090 
0.21463 
0 - 2 1  847 
0.22241 
0 .22  64 7 
0.23064 
0.23486 
0.23920 
0.24357 
0.25253 

0.26177 
0 - 2 8 1 5 4  
0.30130 
0.32142 
0.34118 
0.36233 
0.38297 
0.6036b 
0.42436 
0. 44502 

0 - 46563 
0.48617 
O.SO665 
0.52705 
0.S4138 
0.56764 
0.5878 3 
0.60735 
0.62802 
0.b4803 

0.b6738 
0.68789 
0.70775 
0.75724 
0.00652 
0.9Ol863 
1.00230 
1.09%8 
1.58461 
2.06847 

2.55214 
3.0 357 9 
3.51956 
4 .00384 
4.98061 

7045.97 

6935.74 
6825.30 
6716 -60 
6608.75 
6501.82 
6395.93 
6291.16 
6187.63 
6085.44 

5984.69 
5885.49 
5787.96 
5692.20 
5598.32 
5372 -62 
5161 -15 
4953.26 
4684.50 
4536.33 

4365.72 
4214.13 
4110.56 
3966.16 
3 8 6 0 . 8 0  
3 8 0 1 . 1 8  
3679.32 
3642.45 
3568.15 
3421.36 

32 16 -63 
3146. IO 
3114.24 
3115.40 
3140.56 
3183.90 
3241.29 
3309.58 
3386.36 
3469.61 

3558.02 
3650.23 
3745.37 
3642.75 
3941.84 
4042.22 
4143.59 
4245.70 
4348.36 
4451.50 

4554.94 
4658. b4 
4762.52 
5022.80 
5283.57 
5805.82 
6328. 61 
6851.84 
9475.37 

12109.99 

14752.24 
17399.48 
ZOO50 -06 
22702.95 
28013.29 

7044.83 
97.916 
91.915 
97.807 
91.628 
97.380 
91.063 
96.679 
9 i .228  
95.711 
95.129 
94.484 

93.777 
93.009 
9?. 1 8 2  
91 .298 
90.358 
87.778 
84.893 
81.060 
77.835 
74.953 

12.104 
63.495 
66.896 
64.405 
61.973 
53.664 
57.364 
55.194 
53.055 
43.138 

45.699 
38.825 
3c.221 
30.520 
21.516 
24.987 
22. 867 
21.019 
13 .445 
18.080 

i i . b a 7  
15.839 
14.911 
l b . 0 6 6  
13.348 
12.685 
12.085 
11.541 
11.045 
11.590 

11.173 
3.789 
3 . 4 3 3  
8 .  b 5 1  
7.992 
5.942 
5.142 
5.511 
3.654 
2.738 

2.191 
1.126 
1.566 
1.371 
1.097 

BTUILB 

-114.606 
-114.580 
-112.014 
-109.372 
-106 b55 
-103.8b3 - 100.997 

-98.060 
-95.053 
-91.97b 
-88.832 

-85. b23 
-82.150 
-79.016 
-75. b22 
-72.174 
-63.338 
-54.220 
-44.869 
-35.313 
-25.524 

-15. 421 
-5.250 

5 - 1 0 2  
15. b2b 
26.340 
37.255 
48.352 
59.673 
71.187 
94.882 

119.532 
171.408 
226.545 
284.979 
346.231 
409.403 
473.638 
538.060 
602.120 
665.391 

127.621 
788.681 
848.540 
907.233 
964.843 

1021. 453 
1077.178 
1132.116 
1186.371 
1240.  (127 

1233.098 
1345.806 
1398.184 
1527476? 
1656.037 
1 9  10.094 
2162.062 
2414.172 
3615.490 
5971.839 

6330.768 
7759.806 
9259.830 

10827.067 
14253.606 

ENTHALPV 

BTUlLB 

65.416 
65.451 
68.912 
12.472 
16.129 
79.883 
83.734 
81.679 
91.117 
95.848 

100.068 

104.377 
108.772 
113.251 
117.812 
122.449 
134.354 
146.671 
15 9.2 94 
172.225 
185.588 

199.366 
213.338 
22 7. b0 7 
242.144 
256.904 
272.150 
287.542 
303.283 
319. 247 
352.073 

386.13 5 
458.143 
533.409 
612.325 
694.322 
778.516 
863.618 
949.172 

1034.3Ob 
111 8 - 6 1  9 

1201.040 
1283.82b 
1364.539 
f 4 4 4 . 0 1  I 
;522.325 
1599.566 
1615.853 
1751.287 
1825.376 
190 0.0 0 I 

1913.404 
2046.387 
2118.995 
2298.959 
2477.443 
2831.bl4 

3534.141 
5289.338 
7078.578 

3183.~~4 

8929.996 
1085 1.612 
12844.326 
14904.777 
19326.1 15 

ENTROPY 

BT UILB-R 

1.34991 
1.35081 
1.43130 
1.51042 
1.58823 
1.66486 
1.74038 
1.81482 
1.88824 
1.960 7 1  
2.03225 

2. I02 88 
2.17265 
2.24156 
2.30964 
2.37685 
2.54109 
2 .70004 
2.85333 
3.00112 
3.14560 

3.28697 
3.42329 
3.55604 
3.66528 
3.81159 
3.93541 
4.05614 
4.17296 
4.29106 
4.51748 

4.73729 
5.16285 
5.55915 
5.93511 
6.29156 
6.62828 
6.944 09 
1.23916 
1.51392 
7.76920 

8.00713 
8.22879 
8.43588 
8.62974 
8.81195 
8.98364 
9.14576 
9.29991 
9.44650 
9.58121 

9.71918 
9.B4710 
9.97024 

10.25862 
10.52342 
10.99643 
11.41018 
11.78906 
13.20280 
14.23005 

15.05576 
15.74651 
16.36348 
17.10639 
18.92579 

CV CP 

BTU I LB -R 

1.374 
1.375 
1.401 
1.425 
1.449 
1.472 
1.494 
1.514 
1.534 
1.554 
1.572 

1.589 
1.605 
1.621 
1.635 
1.647 
1.673 
1.697 
1.721 
1.744 
1.765 

1.784 
1 .801 
1.820 
1.842 
1.860 
1.897 
1.931 
1.969 
2.010 
2.101 

2 . 2 0 1  
2.408 
2.592 
2.775 
2.909 
3.002 
3.053 
3.062 
3.048 
3.015 

2.973 
2.924 
2.876 
2.828 
2.784 
2.745 
2.709 
2.679 
2.652 
2.629 

2.616 
2.594 
2.580 
2.555 
2.538 
2.522 
2.514 
2.512 
2.549 
2.653 

2.792 
2.926 
3.054 
3.198 
3.686 

1 . 1 0 5  
1.705 
1.755 
1.804 
1.853 
1.901 
1.949 
1.996 
2.042 
2.088 
2.132 

2.176 
2.219 
2.260 
2.300 
2.337 
2.423 
2.502 
2.560 
2.639 
2.701 

2.765 
2.827 
2.880 
2.943 
2.995 
3.048 
3.119 
3.165 
3.223 
3.351 

3.495 
3.674 
3.856 
4.030 
4.161 
4 . 2 4 1  
4.274 
4.271 
4.239 
4.190 

4.131 
4.067 
4 .004 
3.944 
3.068 
3 - 8 3 ?  
3.792 
3.752 
3.711 
3.687 

3.661 
3.639 
3.620 
3.583 
3.557 
3.528 
3.512 
3.505 
3.532 
3.634 

3.773 
3 .908 
4.036 
4.184 
4.708 

bELOCITY 
OF SOUND 

FTlSEC 

6363 
63b3 
6345 
6327 
6309 
6219 
62b9 
6249  
b228 
6207 
6185 

6162 
b139 
6115 
6091  
6017 
6005 
5937 
5842 
5731  
5b71 

5599  
5536 
5484 
5 4 1 9  
5370 
5324 
5247 

5149 
5028 

4909 
4716 
4633 
4582 
4562 
4565 
4588 
4624 
5671 
4726 

4786 
4850 
4916 
4982 
5050 
5117 
5183 
5249 
5314 
5378 

5441 
5503 
5564 
5713 
5857 
6134 
6400 
6655 
7799 
8766 

9610 
10375 
11081 
11731 
12875 

52aa 

THO-PHASE BOUNDARY 

144 



TMERMOOYNA HIC PROPERT I E S  O f  PARAH VDROGEN 

5500 P S I A  ISOdAR 

TEWERATURf  DENSITY 

DEG. R L e m  FT 

41.979 5.65739 
5.65710 42 

44 
4 6  
48 
50 
52 
5 4  
56 
58 
LO 

62 
64 
66  
68 
70 
75 
80 
81  
90 
95 

1 0 0  
105 
1 1 0  
115 
120 
125 
130 
135 
I 40 
150 

160 
1 8 0  
2 0 0  
2 2 0  
240 
2 LO 
280 
3 0 0  
320 
3 40 

3 60 

400 
420 
440 
4 LO 
zoo 
5 0 0  
5 2 0  
540 

560 
580 
600 
610 
100 
8 0 0  
9 0 0  

1 0 0 0  
1 5 0 0  
2000 

2500 
3 0 0 0  
3500 
w o o  
5 1 0 0  

Sam 

5.62910 
5.60 0 69 
5.57 188 
5.54270 
5.5l314 
5.48322 
5.65297 
5.42238 
5.39147 

5.36028 
5.32880 
5.29707 
5.26510 
5.23292 
5.15169 
5.0 6969 
4.98842 
4.90729 
4.82424 

4.74162 
4.65921 
4.57719 
4.49610 
4.41568 
4.33578 
4.25792 
4.18016 
4.10567 
3.95990 

3.82010 
3.55189 
3.31890 
3.11124 
2.92582 
2.75993 
2. 61115 
2.47731 
2.35652 
2.24711 

2.14764 
2.0IC87 
1.97315 
1.89732 
1.82 688 
1.76168 

1.49705 
1.45312 
1.41292 
1.32058 
1.23989 
1.10543 
0.99771 
0.90936 
0.63107 
0.48345 

0.39183 
0.32940 
0.28413 
0.24976 
0.20078 

( D V l O f  I i V  TMERMAL 
;OMoUC 1 IV Ill 

I I O E G .  R BTUIFT-MR-R 

694.08 
69C.15 
700 -61 
706.43 
712.05 
717.59 
722 -75 
727.35 
731.98 
736.41 
740.26 

744.45 
7 U . 1 3  
751.77 
755.04 
757.78 
764.11 
771.05 
180.48 
779.42 
788.54 

793 .82 
798.73 
808.20 
814.95 
828 -27 
843.53 
811.69 
873.16 
889.93 
923.86 

951.37 
1057.42 
l i b 4  -71 
1270.93 
1389.40 
1491.59 
1583.45 
1665.03 
1139.67 
1806.95 

1869.26 
1928.03 
1985.16 
2011 -29  
209r.37 
2154.20 
2211- 74 
2270. '13 
2330.12 
2391.52 

2454.25 
2511 .77 
2582.35 
2747r22 
2915 -97 
3261.51 
3610.22 
3962.03 
5779. s5 
7769.53 

9951.77 
12264 - 5 1  
14683.83 
17310.50 
24138.76 

12.592 
12.590 
12.405 
12.231 
12.065 
11.898 
11.738 
11.590 
11.439 
11.292 
11.151 

11.009 
13 .873  
1J.737 
10.606 
10.485 
10.185 

3.869 
9.440 
3.095 
8 . 8 0 4  

¶.523 
8.284 
8.032 
7.778 
7.515 
7.253 
6.917 
5.706 
5.430 
3. 987  

5.434 
C. 539  
3.978 
3.544 
3.233 
3.016 
2.869 
? . I 7 1  
2.708 
2.668 

2.645 
2. 633 
2. 627  
2.625 
2.624 
2.623 
2 . 6 2 2  
2.619 
2.615 
?.610 

2.603 
2.596 
2.588 
2.561 
?.'I40 
2. 491 
1 .449  
2.413 
?. 272 
2.135 

2.003 
1.894 
1.805 
1.116 
I. 482 

3 9861 .80 
3 9853.34 
39036.32 
38226.37 
3 762 4. IS 
36630 -29 
35845.46 
3 5  070 -31 
34305.50 
33  551.67 
32809.49 

3 2  019.  60 
31362 - 6 3  
3 0 659 -23 
2 9 97 0 -01  
29295.59 
27678.09 
26 165 -42 
2 h 708 -96 
22988.23 
21 884.36 

20700 -58 
198614.53 
I 8  769.02 
11832.27 
17 136.90 
16 509.72 
15666.26 
15227.82 
14649.65 
13548.26 

12517.06 -. . - . . . 
11174.59 
IO 335 .as 

9692 -75 
9188.73 
8787.36 
1 L63 -41 . ... 
0198.86 
7 980.  00 
1796 -72 

7 641.35 
7508.06 
7392.41 
7 291.01 
f201.25 
7121.10 

6818.97 
6772.37 
6729.08 
6633.01 
6551.03 
6117.90 
6314.09 
b230.76 
1979  62 
5854.55 

5780.35 
5731 -45 
5696.76 
5670.30 
5624.47 

0.0024564 
0.0024569 
0.0025055 
0.0025559 
0.0 0260 21 
0.0 026498 
0.0026971 
0 - 0  027 438 
O.OOL1900 
0.0 028 3 53 
0.0 028 7 98 

0.0029233 
0.0029656 
0.003006? 
0.0 030 4 63 
0.0030844 
0.0031714 
0 .0032445 
0.0032801 
0.0033859 
0.0034249 

0 .003L832 
0 0 035 394 
0 .OO35bbO 
0.0036117 
0 - 0  036165 
0 a 0  036139 
0.0836611 
0.0036245 
0 .OOSbZ16 
0.0036263 

0.0036509 
0.0031144 
0.0033109 
0.0 031509 
0.0 029955 
0 a 0 028 435 
0.0026995 
0.0 025637 
0 .0024367 
0.0 023 189 

0.0022100 
0 . 0  0210 96 
0.0020171 
0 dJO133ZO 
0.0018536 
0 ~ 0 0 1 7 8 1 3  
0.001714L 
0 ~ 0 0 1 6 5 2 5  
0.0015951 
0 . 0 0 1 3 4 1 7  

O.OOlC919 
0.0014454 
0 - 0  014 0 18 

e. 0 012 199 
0.0010817 
0.0009128 
0.0 00 8 845 
O.0006110 
0.0004617 

0. 0003 790 
0.0003186 
0 - 0  0 0 2  749 
0.0 0024 17 
0.0001950 

o . a o i i o i z  

0.10041 
0.10044 
0.10306 
0.10520 
0.10692 
0.10831 
0.10940 
0.11025 
0.11013 
0.11045 
0.11035 

0.1lOlb 
0.10988 
0.10952 
0.10909 
0.10860 
0.10718 
0.10556 
0.10391 
0.10225 
0.10055 

0.09891 
8.09734 
0.09615 
0 s 0 95 1 6  
0.09423 
0.09335 
0.09251 
0.091 84 
0.09123 
0.09132 

0.09217 
0.09391 
0.09985 
0 .101 l4  
0.10713 
0.10911 

0.11099 

0.11140 

0.11141 
0.11142 
0.11149 
0.11167 
0.11197 

O . l l S * O  
0.11373 
0.11459 
0.11556 

1.11666 
0.1178b 
0 ~ 1 1 9 1 4  
0.12266 
1.126'13 
0.13500 
0.14393 
0.15315 
O . Z O l 2 1  
0.27727 

0.33492 
0.39269 
0.45107 
0.5152C 
0.70990 

a . i i 0 3 2  

a . i i i 3 0  

a . i i z z z  

VISCOSITY THERMAL D I E L E C T R I C  

LBIFT-SEC SP F T I M R  
O I F F U S I V I l  V CONSTANT 

K 105 

3.269 
3.216 
2 .943  
2.617 
2.455 
2 .267  
2.108 
1.971 
1.852 
1.748 
1.657 

1.576 
1.504 
1. lrco 
1.383 
1.331 
1.220 
1.132 
1.061 
1 . 0 0 2  
0.950 

0.901 
0.868 
0.834 
0.804 
0.778 
0.753 
0.732 
0.712 
0.694 
0.664 

0.638 
0.565 
0.580 
0.587 
0.588 
0.581 
0.584 
0.581 
0.580 
0.580 

0.500 
0.582 
0.585 
0.588 
0.592 
0.597 
0 . 6 0 3  
0 .609  
0. 615 
0.622 

0.630 
0.638 
0. 646 
0.666 
0.189 
0.735 
0.784 
0.833 
1.081 
1.320 

1.516 
1.762 
1.968 
2.166 
2.546 

0.01041 
0 .01041 
0.01043 
0.01041 
0.010 36 
0 . 0 1 0 2 8  
0 . 0 1 0 1 8  
0 .01008 
0.00992 
0.0 0 976 
0.00960 

0.00 944 
0.00929 
0.00915 
0.00901 
0 . 0 0 8 8 8  
0.00859 
0 . 0 0 8 3 2  
0 . 0 0 8 1 4  
0.00790 
0 . 0 0  772 

o - n o r s c  
0.00739 
0 .00729  
0.00719 
0.00712 
0.00706 
0.00697 
0. 00 694  
0.00689 
0.00188 

0.00690 
0.00720 
0.00780 
1.00831 
0.00880 
0.00932 
0.0 0988 
0 . 0 1 0 4 9  
0.01114 
0.01183 

0.01256 
0.01332 
0.01411 
0.01492 
0.11577 
0.01663 
0.01  752 
0.01643 
0.01936 
0.02031 

0.02128 
0.02228 
0.02329 
0.02592 
0.02869 
0.03461 
0.J4108 
0 .01806  
0.09028 
0.15783 

0.22651 
0.30505 
0.39313 
0.49305 
0.75100 

1.30126 
1.30625 
1.30453 
1.3 0279 
1.301 04 
1.29926 
1.29756 
1.29581 
1.29380 
1 .29195  
1.290 07 

1.28819 
1 .28629  
1.28438 
1.28246 
1.2 I O  5 2  
1.27566 
1 -2707b 
1.29593 
1.26113 
I 2 5623 

1.25138 1.24656 

1 .24178  
1.23707 
1.232 42 
1.22782 
1.22335 
1.2 1893 
1.214bS 
1.20638 

1.198 SO 
1.10352 
1.1 7065 
1.15929 
1.14923 1.140 30 

1.15234 
1.12522 
1.11883 1.113 07 

1.107 85 
1.10311 
1 .09879  
1.0*82 
1.09118 
1.087 81 
1.08570 
1 .08181  
1.07911 
1.07660 

1.07425 
1.0 72 04 
1.06996 
1.06528 
1.061 20 
1.05442 

i.Ob46i 
1.050 80 
1.02353 

1.0 19OC 
1.01599 
1.0 13 78 
1.01211 
1.00972 

i . a49oz  

PRAMDTL 
NUMBER 

1.9984 
1.9962 
1.8043 
1. 6526 
1.5312 
1.4330 
1.3520 
1.2842 
1.2328 
1.1896 
1.1526 

1.1209 
1.0936 
1.0701 
1.0494 
1.0309 
0.9933 
0.9659 
0.9410 
0.9306 
0.9189 

0.9122 
0.9076 
0.8998 
0.8957 
0.8900 
0.8857 
0.8876 
0.8833 
0.8831 
0.8767 

0.8713 
0.7951 
0.8071 
0.8113 
0.8216 
0.8200 
0-8141 
0.8055 
0.7954 
0.7849 

0.7746 
0.7648 
0.7558 
0.7576 
0.7403 
0.7339 
0.7282 
0 . 7 2 3 2  
0.7188 
0.7149 

0.7116 
0.7087 
0.7011 
0.7009 
0.6970 
0.6918 
0.6881 
0.6865 
0.6832 
a.6226 

8.6269 
0.6311 
0.6339 
0.6333 
0.6078 

TWO-PHASE BOUNDARY 
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T~ERHOOYNAtlIC PROPERTIES OF DARAHYOROGEN 

6 0 0 0  PSI) .  ISOBAR 

TENPERATURE YOLUE ISOTHERM ISOCUORE INTERNAL 
OERIYATIYL D E ~ I Y A I I Y E  ENERGY 

DEG. R CU F T I L B  CU FT-PSIAILB *SIA/R BTUILB 

44 
46 
48 
50 
52 
54 
56 
5b 
LO 
62 

64 
66 
68 
70 
75 
b0 
85 
90 
95 

100 

1 0 5  
1 1 0  
115 
120 
125 
1 3 0  
1 3 5  
140 
1 5 0  
1 60 

180 
z o o  
2 2 0  
240 
260 
280 
3 0 0  
3 2 0  
3 40 
360 

3 8 0  
4 0 0  
420 
440 
4 6 0  
4bO 
500 
520 
540 
5 bO 

5 8 0  
6 0 0  
6 5 0  
700 
bo0 
900 

1 0 0 0  
1 5 0 0  
2 0 0 0  
2500 

3 0 0 0  
3 5 0 0  
4000 
5 0 0 0  

43.240 0.17515 
0.17546 
0.17631 
0.17717 
0.17bOb 
0.17b9b 
0.17989 
0.1bO83 
0.18180 
0.1 b27b 
0.18379 

0.1 848 1 
0.1b58b 
0.18b92 
0.1810 0 
0.19079 
0.19369 
0.19669 
0.19972 
0.20289 
0.20616 

0.20952 
0.21301 
0 . 2 l b b l  
0.22027 
0.22409 
0.22792 
0.23187 
0.23583 
0.24331 
0.25233 

0.2b995 
0 -28791  
0 .30120 
0.32473 
0.34343 
0.38224 
0.38111 
0.40000 
0.41887 
0.43771 

0.45651 
0. 47525 
0.49393 
0.51255 
0.53111 
0.54961 
0.5680b 
0.5 b645 
0.60479 
0.bZSOb 

0.64133 
0. 65954 
0.70491 
0.75008 
0. b400 1 
0.92952 
1.0 187 6 
1.4b311 
1.90649 
2.34972 

2.79296 
3.23632 
3.68016 
4.57510 

7375.68 
7534.61 
7227.04 
7120.10 
7014.10 
6901.91 
6804.68 
6701.51 
6599.50 
b59b.74 
6399.32 

6301.35 
b2 04. 93 
b110.15 
b017.12 
5792.bb 
5581.72 
53b5.22 
5215.92 
4979.44 
474b.14 

4591.31 
4419.87 
6326 2 b 
4215.03 
4145.02 
3999.31 
3983.11 
3bb1.90 
3783.52 
3631.92 

3415.63 
3367.02 
3355.17 
3369.64 
3403.79 
3453.08 
3514.18 
3584.57 
3662.23 
3745.59 

3833.40 
3924.69 
4018 -67 
4114.77 
4212.50 
4311.51 
4411.51 
4512.30 
4613 - 7 1  
47 IC -59  

4817.06 
4920.43 
5177.83 
5436.15 
5954.34 
6473.80 
6994.17 
9607.36 

12235.35 
14873.01 

17516. 88 
2 0 1  64. 89 
22815.77 
28123.16 

93.547 
93.524 
93.414 
93.235 
98.98U 
9). 67.3 
98.292 
91.846 
97.335 
96.761 
95.125 

95.121 
9k.671 
93- b5b 
92.988 
90.579 
b7. b59 
bb.861 
81.100 
77.727 
761 b32 

72.050 
69.543 
67.161 
6b.79k 
6?.5b9 
63.332 
5b.207 
S i .  162 
5?. 212 
48.591 

41.659 
35. b34 
32.960 
29.763 
21.079 
2b. 799 
22. b44 
21.154 
13. 684 
18.397 

17.262 
15.257 
15.361 
14. 558 
13. b3b 
l S . l b 2  
12.589 
12.048 
11.552 
11.096 

10.677 
lO.Zb8 

9.434 
8.714 
7.5b9 
5. 695 
6.007 
3 .982 
2.9b4 
2.388 

1.991 
1.701 
1.494 
1.196 

-112.40b 
- 1 l l . 4 4 b  
-108.868 
-106.218 - 103.494 - 100.698 

-97.833 
-94.89b 
-91. 196 
-08.b2.3 
-85.695 

-82. 500 ~ . . ~ ~  
-29. 243 
-75.928 
-72.559 
-63,917 
-51.986 
-45.783 
-36.367 
-26.751 
-19.128 

-6.b25 
3.319 

13.672 
24.204 
34.9bZ 
45.906 
57.085 
bb.465 
91.923 

116.395 

1 68. ZOO 
223.181 
231.497 
342.662 
405. 838 
470.104 
534.596 
59b.756 
bb2.148 
724.514 

715,720 

904.573 
b*s.r29 

962.532 
1019.088 
1074.955 
11 30.031 
1104.417 
1231.199 
12 91.390 

1344.213 
1396.700 
1529.512 
lb55.022 
1909.441 
2 162.295 
2414.033 
3076.010 
4972.661 
6331  -758 

ENTNALPI 

BTUlLB 

b2.1b9 
83.501 
87.01b 
90.629 
92.336 
98.137 

102.031 
106.015 
110.089 
114.252 

127.251 
131.748 
136.321 
lCb.061 
160.212 
172.752 -. .- 
185.530 
198.674 
212.226 

225.935 
239.982 
254.334 
Zb8.332 
283.937 
299.13 8 
314.706 
330.480 
362.320 
396.741 

4b8.124 
543.062 
621.594 
103.467 
787.402 
b72.568 
958. I 2 5  

lOC3.lbb 
1127.531 
1210.831 

1292.919 
1373.749 
1453.349 
1531.796 
lbO9.172 
1685.594 
17bl .162 
1635.980 
1910.139 
1983.655 

2056.756 
2129.472 
2309.690 
24b8-3 94 
2b42.723 
3195.029 
3 545.91 b 
5301.584 
1 0 9 0 .  b44 
8942.382 

7760.889 10 bb3.973 
92 60. 8b l  12851.559 

10827.627 14916.421 
14247.141 19330.254 

ENTROPY 

BTUILB-R 

1.3 6131 
1.39139 
1.41955 
1.54640 
1. b2205 
1.bYb59 
1.77005 
1.b4249 
1.9139b 
1.91451 
2.05420 

2.12299 ~ ~.-.. 
2.19094 
2.25801 
2.32435 
2.4b631 
2.b4315 
2.79541 - -. - 
2.94147 
3.08355 
3.2225b 

3.35630 
3.48700 
3.61459 
3.73bb5 
3.bb135 
3.98060 
4.09b10 
4.212 b3 
4.436b4 
5.65489 

5.07654 
5.47112 
5.84572 
6.20120 
b.53727 
6.85273 
7.14767 
7.42246 
7.67789 
7.91604 

b.13798 
8.345 37 
8.53954 
b.72206 
8.89405 
9.05646 
9.21088 
9.35773 
9.49767 
9.63017 

9.15898 
9. bb231 

10.17l lO 
10.43623 
10.90971 -. . . - 
11.32430 
11.69387 
13.11701 
14.14433 
14.97005 

lS.66079 
16.27772 
17.02048 
18. b3827 

CV CP 

BTU I L 3  -R 

1.386 
1.396 
1.420 
1.444 
1.467 
1.489 
1.510 
1.530 
1.550 
1.568 
1.5bb 

1.603 
1.619 
1.634 
1.646 
1.674 
1.701 
1.728 
1.752 
1.777 
1.798 

1.816 
1.835 
1.b57 
1.bb3 
1.912 
1.946 
1.984 
2.025 
2.117 
2.217 

2.423 
2.604 
2.780 
2.919 
3.012 
3.059 
3.072 
3.057 
3.025 
2.982 

2.933 
2 .884 
tab36  
2.792 
2.752 
2.716 
2.685 
2.659 
2.635 
2.616 

2.600 
2.586 
2.560 
2.543 
2.526 
2.517 
2.515 
2.551 
2.654 
2.793 

2.927 
3.054 
3.197 
3.672 

1.716 
1.734 
1.7b2 
1.830 
1.877 
1.924 
1.9b9 
2.015 
2.059 
2.103 
2.141 

2.188 
2.229 
2.268 
2.305 
2.390 
2.469 
2.542 
2.592 
2.655 
2.727 

2.781 
2.bbb 
2.099 
2.957 
3.010 
3.084 
3.127 
3.202 
3.307 
3.443 

3.857 
3. b41  
4.017 
4.151 
4.235 
4.271 
4.270 
2.241 
4.193 
4.136 

4.073 
4.010 
3.950 
3.894 
3.b44 
3.799 
3.759 
3.724 
3.693 
3.667 

3.645 
3. b25 
3.588 
3.561 
3.531 
3.514 
3.506 
3.532 
3.634 
3.773 

3.908 
4.03 6 
4.182 
4. 692 

YELOC ITY 
OF souw 

FTISEC 

e504 
6498 
b2b2 
b4bb 
6448 
b430 
6412 
6393 
6374 
6554 
b333 

b312 
6291  
b269 
6247 
b190 
6127 
bo58 
5971  
5872 
5775 

570b 
5636 
5594 
553b  
5498 
5419 
5393 
5319 
5233 
5112 

4887 
4797 
4739 
4712 
4709 
472b 
4757 
4800 
4850 
4906 

4956 
5028 
5092 
5157 
5221 
5285 
5348 
5411 
5473 
5534 

5594 
5653 
579b 
5939  
6210 
b471 
6721  
7b51 
bb10 
9648 

1 0 4 0 8  
11111 
11760 
12902 

TUO-PHASE IlOUNDARi 



1 4 E R I O O Y N A I I C  PROPERTIES OF PARAIYOROGEN 

boo0 PSIA xsoam 

TEMPERATURE OENSITV 

OEG. R L E I C U  FT 

43.240 5.70948 
4s 
46 
48 
50 
5 2  
54 
56 
58  
b0 
62  

b4 
bb 
68 
70 
75 
80 
85 
90 
95 

100 

105 
1 1 0  
115 
120 
125 
I 3 0  
135 
140 
I50 
1 60 

180 
2 0 0  
220 
2 40 
2 60 
280 
500 
320 
340 
360 

580 
4 0 0  
420 
440 
460 
be0 
5 0 0  
520 
540 
5 b0 

580 
bo0 
650  
700 
8 0 0  
900 

1000 
1500 
2000 
2500 

3 0 0 0  
3500 
4000 
5000 

5.69919 
5.67186 
5.64417 
5 - 6 1  612 
5.58772 
5.55893 
5.52995 
5.500 60 
5.470% 
5.44104 

5.41088 
5.38047 
5.34985 
5.31904 
5.24128 
5.16281 
5.0 8402 
5.00699 
4.9286Y 
b.85056 

4.77291 
4.69460 
4.61 b58 
4.53989 
4.46245 
4.38742 
4.31268 
4.24035 
4.09991 
3.96309 

3.70439 
3.67528 
3.21587 
3.07950 
2.91180 
2.76054 
2.62391 
2.50002 
2.30 73b 
2.28460 

2.19053 
2.10415 
2.02457 
1.95102 
1.88285 
1.81 947 
1.76039 
1.70519 
1.b5348 
1.60441 

1.55926 
1.51621 
1.41863 
1.33318 
1.1904b 
1.07582 
0.98158 
0.68347 
0.52452 
0.42558 

W t o u l o v ~  w l o P / o u I ~  - V I D P I O V ~ T  

E T U I L E  PSIA-:U FT/Elu PSIA 

725.91 
728 -47 
734.85 
740 -92 
747.00 
752.71 
757.8b 
765.06 
768.08 
772.73 
777.34 

781.65 
785.94 
789.86 
795.24 
801.22 
809.96 
820 .27 
83b.61 
838.46 
838.94 

845.69 
849.11 
861.97 
873.17 
889.99 
897.02 
922.80 
933.77 
98Z.Sb 

1019.94 

1110.70 
1219.48 
1335.41 
1447.21 
1550 -02 
1641.80 
1725.51 
1796.41 
1862 0 56 
1923.65 

1981.22 
2037 -25 
2092.38 
2147.56 
2203.63 
2260.52 
2318.75 
2370.27 
2438.87 
2501.29 

2564.54 
2628.90 
2193.57 -. ...~. 
2961.87 
3307.18 
3655 a 7 1  
5007.41 
5824.60 
7814.95 
LOOOl.05 

0.55804 12311.53 
0.50899 14730.28 
0.27173 17351.27 
0.21857 2b111.96 

12.580 
12.512 
12.342 
12.179 
12.014 
11.857 
11.711 
11.563 
11.417 

11.139 

11.004 
10.869 
10.739 
10.619 
lJ.322 
10.006 

3.659 
9.237 
8.875 
8.580 

9.315 
8.075 
7. 835 
7.581 
7.332 
7.066 
0.804 
6.541 
5.017 
5.531 

k. 642 
C.073 
3.630 
3.311 
3.088 
2.936 
2.834 
?.768 
2.72b 
2.701 

2.687 
2.b79 
? e  675  
2. 673 
2.670 
2. b67 
2.663 

2. 651  
2. b43 

2.634 
2.625 
2.598 
1.571 
2.517 
2.b72 
1.135 
2.284 
2.144 
2.009 

I. 899 
1.809 
1.720 
1.490 

11.27a 

2.654 

42111.28 
41 80 I .31 
40990.7? 
40187.46 
39392.01 
38605 -04 
37827.16 
37059.00 
36301.17 
3555b.30 
34818.99 

34095.84 
3 3 38 5.45 
32688 -41  
32005.29 
3 0 3b1.99 
2 8 817 -31 
2 7378 -57 
26116.05 
24542 -11 
23024.33 

2 1913.92 
2 0  749 -52 _. . .- 
19972 e b2 
19135.77 
1850 0 -55 
17546. 65 
17177 -89 
16575 a 8 0  
15512.08 
lb393.63 

l2b52.81 
11694.60 
10957.53 
10376.81 

9911.14 
9532.51 
9220.89 
8961. 117 
8743.07 
8557.1b 

8597.20 
8258.15 
8136.10 
8028.00 
7931.48 
7 S4b. b5 
7 766. 0 0 
7694.33 
7 62 8 -66 
7568.21 

7512.31 
7b6O.bt 
73b5.41 
7247.37 
708I .43 
696b.bS 
6865.35 
bSbb.38 
6417.73 
b529.70 

6271.80 
6230.80 
b199 m 67 
6147.00 

I D V I U T b I V  TMERIAL  WISCOSITY THERIAL OXELECTRIC 

1IOEG. R ElU/FT-UR-R L E I F T - S E C  S4 FT/HR 
x 105 

iONOUCTIUXTY D I F F U S I V I T V  CONSTANT 

0,0025639 
0 - 0  023 809 
0 . O O Z b Z  53 
0 .OOZ46W 
0. PO25 129 
0.0025560 
0.0025985 
0 .OD26403 
0 .O026813 
0.0027215 
0.0027607 

0.0027988 
0.0028357 
0.0028713 
0.0023054 
0.0029833 
0 dl030488 
0.0030996 
0.0031054 
0 ~ 0 0 3 1 6 7 1  
o .a032501 

0.0032879 
0.0033515 
0.0033627 
0.0 OJ3 8 60 
0.0033820 
0.0034384 
0.0033885 
0.0034295 
8.0833659 
0.0933759 

0.0032924 
0.0031497 
0.0030080 
0.0028682 
0.0027322 
0.0025015 
0.002C774 
0.002360b 
0.002Z514 
0.0 021 499 

0.0020557 
0.0019686 
0.0018880 
0.00181 34 

0 - 0  016 O O k  
0.0016210 
0.0015658 

0.001bbbZ 

0 . 0 0 l b 2 1 2  
0 .PO13790 
O . O O l t 8 U  
0 - 0  012024 
0.0010677 
0.0009113 
0.0001750 
0.0006064 
0 .OOO4bSO 
0.0003773 

0.0003174 
0.0002740 
0.0002blO 
0.00019bb 

o.oni7zb4 

a. o a t s  i w 

0.10469 
0.10569 
0.10795 
0.10978 
0 ~ 1 1 1 2 6  
0.11244 
0.11336 
0.11359 
0.11365 
0.11359 
0.11344 

0.11319 
0.11285 
0 . I1245 
0.11198 
0.11058 
0.10899 
O.lu731 
0.10567 
0.10399 
0.10237 

0 .10081 
0.099b2 
0.09860 
U.09766 
0.09674 
0.09592 
0.09517 
0.09452 
0.09460 
0.09540 

0.09755 
0.10330 
0.10752 
0.11038 
0.11221 
0.11325 
0.11375 
0.11380 
0.11383 
0.11370 

0.11357 
0.11352 
0.11359 
0.11380 
0.11416 
0.11467 
0.11533 
0.11614 
0.11706 
0. I l d l L  

0.11927 
0.12053 
0.12399 
0.12784 
0.13632 
0.14531 
0.15464 
0.20354 
0.2 7727 
0.3349b 

0.39268 
0.45098 
0.51482 
0.70590 

1.412 
3.277 
2.966 
2.708 
2.492 
2.308 
2.151 
2.015 
1.897 
1.793 
1.702 

1.621 
1.549 
1.484 
1.426 
1.503 
1.206 
1.126 
1.062 
1.007 
0.960 

0.920 
0.884 
0.852 
0.823 
0.797 
0.774 
0.753 
0.734 
0.702 
0.674 

0.588 
0.603 
0.609 
0.609 
0.606 
0.603 
0.599 
0.597 
0.595 
0.595 

0.596 
0.597 
0.600 
OabOb 
0.600 
0.613 
0.119 
0.625 
0.631 
0 0 b38 

0. 646 
0.b54 
0.674 
0.6% 
0.743 
0.791 
0.841 
1.09b 
1.337 
1.569 

1.790 
2.002 
2.206 
2.595 

0.01069 
0.01069 
0.01068 
0.01063 
0.01055 
0.01546 
0.01036 
0.01020 

0.00987 
0.00972 

0.00956 
0. 90 941 
0.00927 
0.01913 
0. 00883 
0 . 0 0 8 5 5  
0.00030 
0 .00814 
0.00795 
0.00 774 

0.00760 
0.00 746 
0.00737 
0.0072b 
0.00720 
0. 00 709 
0.00706 
0.00696 0.00690 

0.00699 

0.00719 
0.00774 
0 .00820 
0.00864 
0 .00910 
0.00960 
0.01015 

a .  aioas 

o . o i o 7 4  
0.01137 
0.01203 

0.01273 
0.01345 
0 .01  420 
0.01498 
0.01577 
0.01659 
0.01743 
0.01829 

0.02007 

0.02099 
0.02193 
0.02436 
0.02693 
0.03243 
0.03843 
0.04493 
0.01431 
0.14547 
0.20859 

0.28065 
0.361bb 
0.45305 
0.68835 

0.01917 

1+3D94b 
1.30883 
1.30715 
1.30546 
1.30374 
1.302 0 0  
1.30025 1.29848 

1.2%b9 
1.29489 
1.29308 

1.29125 
1.28941 
1.28756 
1.2 85 70 
1.28102 
1.27632 

1.25322 
1.24863 
1.24407 
1.23961 
1.23512 
1.23079 
1.22649 
1.22234 
1.21432 
1.20651 

1.19202 
1.L7917 
l . ih774  
1.15756 
1. i 4847 
1.14033 
1.13302 
l . l Z b 4 3  
1.120 4b 
1.11504 

1.11010 
1.10550 
1.101 43 
1.09761 
1.09407 
1.09079 
1.08775 
1.0 8490 
i .oa22s 
1.07976 

1.077b2 
1.07522 
1.070 25 
1.06592 
1.0 5870 
1.05294 
1.04822 
1.03339 
1.0 2555 
1.0 20 b9  

1.01739 
1.01499 
1.01318 
1.01059 

PRPNOTL 
NUIEER 

2.0133 
1.9360 
1.76JO 
1.6250 
1.5135 
1.4217 
1.3449 
1.2864 
1.2372 
1.1950 
1.1589 

1. i t 7 7  
1.1004 
1.0774 
1.0563 
1.0140 
0.9835 
0.9808 
0.9379 
0.9259 
0.9208 

0.9133 

0.9013 
0.8973 
0.8931 
0.8963 
0.8910 
0.8950 
0 . 8 8 3 3  
0.8759 

0.7946 
0.8078 
0.8193 
0.8246 
0.8219 
0.0185 
0.8102 
0.8002 
0.7896 
0.7791 

0.7690 
0.7597 
0.7513 
0.7437 
0.7369 
0-7110 
0.7257 
0.7211 
0.717i 
0.7136 

0.7105 
0.7077 
0.7022 
0. b981 
0.692S 

0.6868 
0.6833 
0.6310 
0.6364 

0.6414 
0.6450 
0.6450 
0.6209 

o.9ooa 

0.6890 

TYO-PUASE EOUWARV 

I47 



THEKMOD1NAttlC PROPEKTlES V f  PARAHYOROCEN 

6500 P S I A  ISOBAR 

TEMPERATURE 

O E G .  R 

44.471 
46 
4b 
5U 
5 2  
54 
56 
50 
60 
62 
64 

66 
68 
70 
75 
b0 
b5 
90 
95 

100 
1 0 5  

110 
115 
1 t o  
125 
1 3 0  
1 3 5  
140 
1 5 0  
160 
1 0 0  

205 
Z Z Q  
240 
2 LO 
2bO 
3 0 0  
320 
340 
560 
380 

4 0 0  
4 1 3  
445 
460 
4 b0 
5 0 5  
520 
540 
560 
5bO 

6 0 0  
650  
700 
bo0 
900 

1 0 0 0  
1500 
2 0 0 0  
2500 
3 0 0 0  

3500 
4 0 0 0  
5 0 0 0  

VOLUME I S O l U f R H  ISUCUORE 1NTLYNAL 
O E R I Y I T I V E  D E 2 I Y A l I W E  CNERGV 

CU F T I L B  C U  F T - P S I A I L B  " S I A I R  BTUILd 

0.17363 
0.1742 4 
0.1750 5 ~. 
6.i75e.9 
0.17674 
0.17761 
0.17bS9 
0.17960 
0.1 bo32 
0.11126 
0.1 b222 

0.18320 
0.1 b419 
0.1b520 
0.107b1 
0.19050 
0.19329 
0.19616 
0.1990 1 
0.2 0199 
0.20506 

0.20126 
0.21149 
0 1 2 1 4 3 0  
0.2 183 4 
0.2218 6 
0.22549 
0,22912 
0.23b40 
0.2440 7 
0.26006 

3.27652 
0.29327 
0. 3 i O Z  7 
0.32743 
0.34470 
E.36203 
3.379*0 
0.3987 b 
0.41411 
0.4311.2 

0.14469 
0.46591 
0.48399 
0 .50021 
0.51727 

0.55116 
0.5681 9 
0.5b50b 
0.60192 

0.61813 
0.66060 
0.70230 
0.7b550 
0.b6791 
0.95025 
1.36024 
1.76934 
2.1 7 b33 
2.5b737 

2.99654 
3.40614 
4.23107 

0.5s(r29 

7699.30 
76i8.45 
7515.29 
740b .88  
7305.3J 
7202.64 
7100.Y8 
7UU0.41 
6901.01 
6b02sb8 
6786.12 

6610. b0 
6517.02 
6424.bb 
6202.29 
5991.94 
5795.22 
5613.43 
5504.07 
5265.11 
4952.1b 

4131.59 
4650 -44 
4536.34 
4455 -96 
4303 -17 
4211.56 
41 66.43 
4054.55 
4050.32 
366 0.51 

3622. J4 
3596.97 
3600.5d 
3625.58 
3bb6.93 
3721.OL 
3785.16 
3057.26 
3935.bb 
411 9.09 

4106.47 
41 96. 93 
429U.BO 
4 0 4 . 3 0  
41.bl.S.J 
45 79.32 
4670.11 
6777.70 
4b77 -92 
4970.67 

5079 - b4 
5334.15 
5509.b3 
6103.67 
6b19 -55  
7136. b5 
973b.bO 

12359.65 
14992.26 
17632.42 

20277.61 
22926.2b 
2b230.37 

101.160 
101.119 
101.055 

100.575 
100.255 

93. b79 
93.434 
99.92b 
90.555 
47.724 

97.033 
96.2b5 
95.479 
93.229 
90.663 
b7. 011  
b4.705 
81.175 
77.661 
7C.631 

i o n .  a z s  

71.911) 
63. 4 6 1  
67.275 
b 5 . 0 5 3  
6 2 . 9 1 0  
60. 073 
5s. 903 
55. i2a 
51.451 
44.3bY 

33.364 
35.312 
31. Y54 
29.124 
25,712 
24.636 
22.838 
21.260 
13. lbb 
18.67G 

17.519 
16.626 
15.759 
14.979 
14.273 
13.611 
13.045 
12.589 
12.016 
11.561 

11.140 
1 0 . 2 1 4  

3 . 4 3 4  
b. 193 
7.247 
5 .501 
4.309 
3.230 
2.504 
2.155 

1. b4b 
1.61 0 
1.295 

- 110.173 - 1 0  b. 242 
- 1 0 5 .  652 
-102.J91 
-100.259 

-97.458 
-94.591 
-91.656 
-88.656 
-85.593 
-b2 -468 

-79.282 
-76.036 
-72.740 
-64. 21s 
-55.514 
-46.471 
-37.175 
-27.bb3 
-17.bb9 

-b.O47 

1.971 
12.143 
22.536 
33.121 
43 .92a 
54.966 
66.222 
09.458 

113.723 
1 65.C61 

220.2b8 
270.40S 
339.58s 
402.706 
466.979 
531.515 
595.746 
659.235 
721.712 
7 8 3 -  039 

043.176 
902.151 

1016.929 
1 0  72.924 
112b.125 

1236. 529 
12b9. b33 
1342.762 

1395.351 
1 5 2 5  -399 
1654.11b 
190b.bd9 

960.162 

i i a 2 . 6 ~ 2  

2162.021 
24 13.943 
3676.61 b 
4913.576 
6332.b45 
7762.076 

3262.052 
10b26.372 
16241-  699 

ENTMALPI 

d r U I L a  

98.810 
141.477 
1 J 5 . 3 4 U  
1Gb.711 
112.468 
11b.314 
123.25G 
124.2 74 
128.365 

136.bbO 

11.1.221 
145.662 
150.177 
i b l m r 7 2  
173.711 

132.5~11 

.. 
186.182 
19b.930 
2 l l .bC7  
225.250 
23b.766 

252.637 
266.694 
Z1I1.194 
295.921 
310.958 
326.377 
341.995 
374.0 9 3  
1.07.417 
470.471) 

553.109 
631.472 
713.G29 
79bsb05 
(Lbl.bb7 
9b7.2b9 

1052.*32 
1156.790 
1220.145 
13GL.310 

11b3.233 
11.62.937 
1541.1.96 
1618.900 
1695.52 7 
1771.212 
1 blb.147 
1920.417 
19941 043 
2067.2kb 

2140.067 
2320.5 18 
2499.42b 
2b54.O 93 
3206.652 
3551.730 
5313.835 
7103.196 
0959.739 

10176.296 

12b6b.757 
i492b.111 
19335.262 

ENTROPV 

bTUfLb-R 

1.37216 
1.63112 

1.5blOb 
1.65554 
1.72812 
1.79Ybb 
1.17029 
1.93997 
2.00076 
2.07bb9 

2.14378 
2.21006 
2.27550 
2.43546 
2.590 44 
2.74104 
2. bbb75 
3.02615 
3.16374 
3.29571 

3.424b1 
3.54976 
S.6731b 
5.79343 
3.91137 
4.02776 
4.14136 
4.36264 
4.57b44 
4.997b2 

5.39077 
5.76209 
b . l l d 6 3  
6.4510b 
6.7b9i4 
7.0638b 
7.3Jb63 
7.59415 
7.03246 
0.05459 

8.26223 
0.45665 
8.63944 
b. b1168 
8.91434 
9.12900 
9.27607 
9.41623 
9.54962 
9.61792 

9.00122 
10.09059 
10.356 0 2 
10.b2996 
11.24492 
11.61462 
13.0 3b12 
14.0 6550 
14.89122 
15.58195 

16.19bb5 
16.94147 
18.757b2 

i . 5 a r i o  

cv CP 

di'U I L3 -K 

1.396 
1.415 
1.439 
i . 462  
1.4b5 
1.505 
1.526 
1.546 
1.564 
1.583 
1.600 

1.616 
1.632 
1.645 
1.675 
1.704 
1.732 
1.761 

1 . b l l  
1. b3O 

1 rn b 5 t  
1.073 
1.b90 
l .92b  
l.9bZ 
1.999 
2.040 
2.132 
2.23.3 
2.437 

2-615 
2.790 
2.920 
3 .021 
3. 06Y 
3.ubl  
3.066 
3.033 
2.99b 
2.941 

2.892 
2.844 
2.799 
2.759 
2.7L3 
2.69L 
2.b65 
2.641 
2.622 
2.605 

2.591 
2.565 
2.547 
2.530 
2.521 
2.516 
2.553 
2.656 
2.794 
2.92b 

3.054 
3.196 
3.660 

i .706 

1.72b 
l .7b2 
1.609 
1.855 
1.901 
1.945 
1.990 
2.034 
2.677 
2.119 
2.160 

2.201 
2.239 
2.276 
2.361 
2.441 
2.51b 
2 .5b l  
2. b 2 l  
2.676 
2.750 

2 795 
2.861 
2.922 
2.976 
3.352 
3.097 
3.173 
3.296 
3.401 
3.b41 

3-61  6 
4.0L, 
4.142 
4.220 
4.267 
4.268 
4.241 
4.195 
4.139 
c.07r  

4.J15 
3.956 

3.050 
3 -80 )  
3.765 
3.730 
3.699 
3.673 
3.650 

3.630 
3.592 
3.565 
3.534 
3.517 
3.508 
3.532 
3.634 
3.773 
3.901 

4.035 
4.1bO 
4.677 

3.901 

YELO(;ITY 
OF SUUNJ 

F l I S L C  

6641 

6615 
6399 
6513 
65b7 
6550 
6553 
6515 
6496 
6477 

6457 
6437 
6217 
6365 

6242 
6173 
6116 
6004 
5b71 

5b17 
5737 
5608 
5645 
5569 
5548 
5479 
53b9 
5313 
5G53 

4955 
4b91 
4157 
4b49 
406U 
4db7 
4925 
4971  
5524 
5ObL 

511.G 
5259 
5202 
5324 
5315 
5447 

5567 
5626 
56b4 

5742 
5bb3 
6020 
62b5 
6911 
67b7 
7902 
8852 
96b4 

lOS41 

11110 
111b7 
12929 

6630 

6307 

5517 

TYO-MISE BOUNOARV 
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THERND01NAHIC PROPERTLES OF PAYAUYOROGEN 

6500 PSIA ISOdAR 

TEHPERATURE DENSITY 

OEC. a w c u  FT  

44.471 5.75942 
46 5.73923 
48 
50 
52 
54 
56 
58 
60 
62 
04 

66  
60 
70 
75 
80 
85 
90 
95 

103 
1 5 5  

110 
115 
125 
:25 
1 3 0  
135 
140 
150 
160 
1 b0 

Pail  
220 
240 
260 

390 
32G 
3 4 3  
360 

210 

3aG 

4 0 0  
420 
443 
460  
4 b6 
5 5 0  
5 2 0  
5 W  
560 
3 8 0  

bJ3 
650 
780 
840 
900 

1 0 0 8  

25JG 
2580 
3 0 0 0  

3500 
4 0 8 0  
so00 

i s u  

5.71251 
5.68546 
5.65808 
5.630 39 
5.60241 
5.57414 
5.54560 
5.51610 
5.48777 

5.45852 
5.42906 
5.39943 
5.32467 
5.24923 
5.17349 
5.09785 
5.02693 
4.95075 
6.87665 

1.80170 
4.728W 
4.65334 
4.5 7 998 
4.50733 
4-43469 
4.56455 
6.22865 
4.09725 
3.84523 

3 .6 lb43  
3.40977 
3.22302 
3.05411 
2.90108 
2.76216 
2.63575 
2.52039 
2.41482 
2.31791 

2.2Z870 
2.14632 
2.07003 
1.99916 
1.93321 
1.87163 
l . d l 6 O l  
1.75997 
1.7091d 
1 .6b lSb  

1.61622 
1.51377 
1.42388 
1.27340 
1.15220 
1.85235 
0.73516 
0.56518 
0.45907 
0.38649 

0. 33372 
0.29359 
0.23630 

756.75 
761.96 
76b.50 
775.07 
7b l .28  
786.92 
792 -65 
198.21 
603.41 
608.60 
113.48 

818.37 
b22.90 

dS6.41 
846.85 
859.01 
671.99 

698.26 
b89.74 

902.28 
905.66 
916.99 
9J3 -64 
940 .ba 
967.66 
Y79.6b 

1025.14 
lOd3.50 
1163.39 

1213.36 
1340.96 
1504.09 
1607.62 
1699 -47 
1780 -79 
U S 2 . 0 4  
i917.94 
1977.92 
2034.36 

2019.34 
2143.51 
2197.43 
2253.1* 
2309.48 
21 67  - 0 b 
2426.11 
24b6 -32 
2548.41 
2611 -39 

2575.52 

3007.b2 
3352 .a8 
3701.25 
4052.65 
JbQ9-65 

10047.17 
12358.32 

14716.58 
173Y2. 58 
ZlOY3.81 

az6.87 

692.  a6 

za39.58 

7160 .a 

12.578 
12.451 
12.290 
12.120 
11.974 
11.835 
11. 683 
11.540 
11.403 
11.265 
11.131 

10. 997  
13 .869  
10.750 
10.455 
10.139 

9 .791  
3.433 
3. c44 
8.665 
9 .363  

b.095 

7. b16 
7.367 
7 .117  
6 .867  
6 - 6 1 5  
5.115 
5. 624  
4 .937  

4.162 
3.712 
3 .386  
3.157 
3 . 0 0 1  
2.895 
2.826 
2.782 
2.754 
2 .739  

2 .729  
2.7L.i 
?a719  
?. 715 
2 . 7 1 1  
2 .705  
2.69b 
2.691 
2. b b l  
2 .671  

2.660 
2.631 
2.601 
2 .544  
2 .495  
2.453 
2- 296 
2.15i: 
2.015 
1 .904  

1.813 
1 .724  
1 . 4 9 8  

7. a** 

4b343.52 
43724.05 
42919.77 
Q 2 12 2.89 
41334.00 
40553 -70 
39782.57 
39021.22 
38270.25 
37530.17 
3 6801 -63 

3 6085.16 
35381.33 

33025 -16 
31453.1J 
29981 -53 
28616.44 
2 765 7.59 
26966.25 
24150.05 

24214.22 

2 ill 1.92 
20408.21 
19395.84 
19018 a 4 3  
1a lb4 .56  
17145.26 
16392  76 
14143.16 

13099.93 
12264.bb 
11604.74 
11 072.92 
10638.09 
10278.07 

9976.72 
9721.80 
9503.94 
9315.91 

5152.0Y 
9906.07 
d1b0.41 
b766.36 
8663.74 
8570.bl  
6416.15 
44Od.61 

~ ~ b 9 0 . 6 8  

z i 9 a 9 . 2 4  

04.37 .&. 
0271.32 

a l lO .14  
d074.65 
7959.28 
7772.42 
7627.3b 
7510.47 
7159.bb 
6985.# 
bb82.65 
bUl4 -b l  

6767.01 
6730 -86 
0670.b9 

0.0022813 
0.0023127 
0.0023533 
0.0923936 
0.0024342 
0.0024723 
0.5025106 
0.0025482 
0.0025049 
0 ~ $ 0 2 6 2 0 7  
0.0026554 

0 . 0  020890 
O.OU27213 
0.0027523 

0 AOZd825 
0. 3029288 
G - 0  023 600 
0 - G 02 9 3 5 u  
0.0029794 
G.3 039903 

J.JG.30980 
3.5031569 
0.0031869 
0 -0031 876 
b.JO32 k44 
6.0032307 
C sGG32d92 
0 .OC32156 
G - 0 331 3 86 
0.2031297 

a .  ~ a 2 0 2 3 0  

0. i i d 0  Ii 69 
0.0028791 
0.0 027 536 

0.108b4 
J . 1 1 0 6 1  
0.11254 

0.11537 
0.11637 
0.11666 
0 . 1 1 ~ 7 5  
0.11672 
0.11660 
8.11648 

0 . 1 1 ~ 0 6  
0.11567 
0.11522 
a.ii38s 
0.11227 
0.11059 
;.ion88 
0.10728 
6.10566 
G . l d C 1 0  

U - I G Z Y G  
u . lJ192  
O.lUO92 
0 . 1 0 0 0 1  
0.09916 

0.097b7 
0.09773 
3-0905b 
0-lGOb7 

0.10663 
0.11079 
0.11354 
0.11523 
0 ~ 1 1 6 1 1  
0.11646 
3.11644 
3.11624 
l i s  115 97 
O . l r 3 7 1  

G.11555 
0.11352 
3.11163 
J.11391 
3.1-635 
; . l i b 9 5  
0.11?69 
A . i l 8 5 6  
5.;195 b 
G.12070 

J.:2192 
9.12533 
0.12915 
0.137b3 
2.lCbb9 
5.15611 
5.25505 
0.27727 
3 .33494 

a . i i 4 i i  

8.09adb 

0 . ~ 9 2 6 7  

0.421191 
0 - 5 1 4 4  
O.IGL37  

VISCOSITY THERHAL OIELECTRIC 
OIFFIJSIVITV CONSTANT 

LBIFT- EC 
x l& 

3.556 
3.286 
2.987 
2.736 
2.525 
2.343 
2.190 
2.055 
1.Y3.9 
1.835 
1 .744  

1.662 
1.590 
1.525 
1.3bL 
1.281 
1.194 
1.122 
1.Bb4 
1.J14 
0.971 

0.932 

0.d6b 
0.041 
0.617 
0.794 
0.774 
0.739 
6. 715 
G-618 

C.b20 
0. 631 

6.626 
0 e622 
0.617 
0.614 
6.bil 
0.010 
5.609 

0.018 
i.012 
3.615 
0.619 
3.623 
0 .6Za 
0.034 
G.OCU 
J.047 

0 . a ~ 9  

0.630 

a.-54 

n . o u  
0.062 

0.704 
0.75G 
3.799 
0.649 
1.136 
1 .355  
1 .593  
1.4L4 

2 . ~ 3 7  
2 .241  
2.b46 

0.01095 
0.01 0 94  
0.01019 
0. a10 bz 
0.01075 
0.31562 
0.01346 
0.01059 
0.01013 
0.50997 
0.00982 

0 .06966  
0.00951 
O.UO93b 
0.009oa 
O.Cu876 0 .00850 

0.36827 
C.OGb15 
0. u i  797 
i .G5776 

0 . 4 7 6 7  
0 . ~ 0 7 5 4  
0.0C74L 
0. J O  734 
G.GO721 
b.uO716 
d.06709 
0.J3701 
0 . ~ 8 7 0 7  
5.uP719 

C.00771 
0.00111 
0.00851 
0.00892 
0 .OO 938 
0.00988 
0.51312 
0.315 99  
OsJ l l6b  
O.Gl22- 

9.GiL91 
P.51361 
0.51432 
P.01506 
a. ~ 1 5 8 ~  
0.01660 
11 -01 I40  
O.Jl621 
5.019U5 
C.Jl991 

0.02018 
0. d 3 O S  
0.82544 
3.33056 
5.5362J 
0.54229 
5.37921 
6.13506 
3.1953c) 
0 .25999 

8.34484 
0.41920 
5.63547 

1.3 12 53 
1.31129 
1.3 09 65 
1. $07 99 
1. SO6 31  
1.30461 
1.30290 
1.35117 
1.29943 
1.29768 
1 .29591  

1.294 14 
1.29235 
1.290 56  
1.28604 
1.28150 
1.27696 
1.2 72 46 
1.268 10 
1.263 70 
1.2 5932 

1.25491 
1 -250 61 
1.24622 
I .  2 41 94 _ _ ~  
1.23772 
1.2J552 
1.2 L947 
1.22167 
1.21417 
1.39Y92 

1 -10711  
1.17516 
1 .16539  
1 .15618  
1 - 147 90 
1.14042 
1.15365 
1.12751 
l . l L l 9 1  
1. 11680 

1.11210 
1.10778 
1.10380 
1 . 1 0 0 1 1  
1.0%68 
1.09349 
1.09051 
1.00772 
1.08511 
i.GBZb5 

?.G4034 
G 7510 

1.G7052 
1.0bZ89 1 .05670  

L.05116 
:- 54595 
1 .02755  
1.G2234 
1. cia 7a 

l .C lb20  
1.01424 
1.01145 

PRANDTL 
NUH8ER 

2.0305 
1.8844 
1.7278 
1.6016 
1.4979 
1.4113 
1.3450 
1.2891 
1.2413 
1 . 2 0 0 4  
1.1650 

1.1341 
1 . 1 0 8 1  
1.0843 
1.0366 
1.0025 
0.9777 
0.9570 
0.9360 
0.9247 
0.9230 

0.9117 
0.9043 
0.9049 
0.9010 
0.9067 
0.9001 
0.9053 
0.8978 

0.7942 

0 .8084 

0.8275 
0.8275 
0.8226 
0.014s 
0.b046 
0.7939 

0.7735 

0.7634 
0.7547 
0.7469 
0.7399 
0.7331 
6.7282 
0.7234 
0.7192 
0.7155 
5.7122 

0.7094 
0.7035 
0.6991 
3.6932 
0- 68% 
C.6071 
8.bd53 
0.b394 
J.6459 
G.0519 

5.6562 
0.6570 
0.0342 

0.8n23 

0.a211 

o .7asz  

THO-PHASE BOUNOIR). 
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TWERNOOINAMIC PROPERTIES OF PARAMYDROGEN 

7000 P S I 1  ISOBLR 

TEMPE RAT URE 

OEG. R 

45.676 
b6 
48 
5 0  
52 
54 
56 
58 
60 
62 
64 

6 b  
68 
70 
75 
80 
85 
90 
95 

1 0 0  
1 0 5  

VOLUlE ISDlWERM ISOCWDRE INTERNAL 
D E R I V A T I V E  D E R I Y l T I V E  ENERGY 

C U  FTILB C U  F T - P S I I I L B  S S I A I R  

ENTWALPI 

B T U I L B  

ENTROPY 

BTUILB-R 

1.38255 
1.39483 
1.47001 
1.54399 
1.61685 
1.68863 
1.15939 
1.82920 
1.09809 
1.96610 
2.03325 

2.09957 
2.16509 
2.22979 
2.30796 
2.54127 
2.69038 
2.83482 
2.37282 
3.11142 
3.24456 

3.36601 
3.49118 
3.61186 
3.73037 
3.04766 
3.96263 
4.07514 
4.29444 
4.51207 
6.92548 

5.31690 
5.68900 
6.04263 
6.37744 
6.69211 
6.98663 
7.26130 
7.51684 
7.75525 
7.97754 

8.18537 
8.38000 
8.56300 
8.73567 
8.89834 
9.05322 
9.20049 
9.34084 
9.47441 
9.60289 

9.72654 

CV CP 

BTU I L 3  -R 

VELOCITY 
OF SOUNO 

F T l S E C  

6713 
6770 
6757 
6713 
6729 
6715 
6699 
6684 
6666 
6651 
6633 

6615 
6597 
6579 
6531 
6477 
6417 
6351 
6282 
6210 
6125 

5950 
5923 
5826 
5747 
5723 
5674 
5618 
5541 
5485 
5214 

5109 
5038 
4999 
4985 
4992 
5014 
5 0 4 8  
5091 
5139 
5193 

5249 
5307 
5366 
5625 
5485 
55b4 
5602 
5660 
5717 
5774 

5830 
5967 
6101 
636U 
6610 
6852 
7952 
8893 
9720 

1d472 

11169 
11814 
12954 

B l U l L B  

1.406 
1.410 
1.434 
1.457 
1.48D 
1.501 
1.521 
1.542 
1.560 
1.579 
1. 596 

1.614 
I. 629 
1.643 
1.674 
1.705 
1.730 
1.768 
1.796 
1.820 
1.842 

1.865 
1.889 
1.915 
1.945 
1.978 
2.015 
2.050 
2.147 
2.248 
2.450 

2.626 
2-799 
2.937 
3.029 
3.077 
3.089 
3.074 
3.042 
2.998 
2.949 

2.900 
2.852 
2.807 

2.730 
2.699 
2.671 
2.648 
2.628 
2.611 

2.597 
2.570 
2.552 
2.534 
2.524 
2.521 
2.555 
2.657 
2.795 
2.929 

3.055 
3.195 
3.649 

2.166 

1.736 
1.744 
1.789 
1.835 
1.880 
1.925 
1.968 
2.011 
2.053 
2.095 
2.135 

2.175 
2.211 
2.250 
2.335 
2.416 
2.492 
2.560 
2.617 
2.661 
2.692 

2.776 
2.8i4 
2.882 
2.958 
3.009 
3.071 
3.146 
3.270 
3.376 
3.626 

3.813 
3.993 
4.132 
4.222 
4.263 
4.266 
4.241 
5.197 
4.141 
4.080 

4.019 
3.960 
3.905 
3.855 
3.810 
3.770 
3.735 
3.704 
3.678 
3.655 

3.635 
3.596 
3.569 
3.537 
3.519 
3.509 
3.533 
3.634 
3.773 
3.908 

4.035 
4.178 
4.665 

0.17219 
0.17232 
0.17309 

8017.35 
8000.52 
7896.96 
779b.10 

7590.86 
7490 -62 
7391.42 
7293.33 
7196.45 
7100.04 

7006.61 
6913.84 
b822.61 
6601. 8b 
6392.59 
6196.13 
6013.70 
5846.38 
5695.13 
5541.06 

5149.35 
5084.32 
4869 -72 
4618.08 
4647.58 
4550.58 
6 5 3 . 3 0  
4351.83 
4322.48 
3965.02 

3880.55 
3841.06 
3033.44 
3849.16 
3882.58 
3929.74 
3987.73 
4054. 35 
412?.87 
42 06.90 

4290.36 
4377.37 
b467.23 
bS59.39 
4653.39 
4748.83 
48b5.59 
4943.28 
5041.76 
5140 -91 

5240.60 
5491.64 
5726.53 
6253.74 
6765.82 
7279.85 
9869.95 

lZb82.93 
15110.05 
1 1746.16 

20388.25 
230 34.45 
28334. 96 

7692.04 

102.757 
102.755 
102.702 

- 107.913 
-107.509 
-1 04.915 
-102.372 
-99.698 
-96.958 
-94.152 
-91.279 
-88.342 
-85.343 
-82.282 

-19.162 
-75.983 
-72.749 
-64.446 
-55.842 
-46.946 
-37.783 
-28.384 
-18.b79 

-8 .d88 

115.287 
115.850 
119.383 

9.17388 
0 si7468 
0.17550 
0.17634 
0.17719 
0.178J6 
0.17095 
0.  I 7985 

102.583 123.008 
126.723 
130.527 
134.41 9 
138.398 
142.462 
146.610 
150.840 

155.151 
159.541 
164.005 
175.469 
187.350 
199.627 
212.214 
225.213 
238.526 
252.186 

262.336 

102.396 
102.143 
101.824 
1C1.441 
165.995 
100.186 
93.917 

99.287 
98.600 
97.855 
9;. 754 
93.331 
90.615 
87.636 
8b. 426 
81.01b 
77.288 

7c.377 

0.18077 
0.18170 
0.18265 
0.18509 
0.1 8762 
0.19023 
0.19291 
0.19564 
0.19843 
0.20141 

8.20390 110 
115 
120 
125 
130 
135 
140 
150 

0.931 
11.006 
21.238 
31.673 
42.351 
53.258 
6b.391 
87- 401 

. . -~~. .  
0.20700 
0.21005 
0.21319 
0.216b9 
0.21982 
0 -22  31 7 

71ir73 
b3.281 
67.188 
6S.180 
63.140 
61.305 
57.688 
54. 086 

~~..... 
279.327 
293.504 
301.018 
322.960 
338.197 
353.664 

0.22993 
0.23727 
0.25151 

385.438 
419.152 
489.132 

160 
180 

LOO 
220 
240 
260 
280 
300 
320 
340 
160 
380 

400 
420 
440 
460 
480 
500 
520 
520 
560 
5 8 0  

600 
650 
700 
800 
900 

1 0 0 0  
1500 
2000 
2500 
3000 

3 5 0 0  
4 0 0 0  
5 0 0 0  

111.599 
163.120 47.024 

0.26668 
0.28215 
0.29783 

41.818 
31.602 
34. 093 

2 17.795 
275.860 
336.075 

563. b7 1 
641.5 79 
722.929 

0.31368 
0.32961 
0.3656 7 
0.36174 
0.37781 
0.39388 
0.40992 

0.62593 
0.44190 
0.45783 
0.4737 1 
0.48955 
0.50534 
0.52110 
0.53181 
0.5524 9 
0.56812 

0.5837 3 

31.125 
28.587 
23.396 
24.492 
22.826 
21.360 
20.062 

18.908 
17.876 
15.950 
15~1x4 
15.356 
14.667 
14.037 
13.461 
12.93U 
12.441 

11.988 
10.991 
10.151 
¶.e14 
7.796 
6.993 
4.63b 

399.949 
464.213 
526.773 
593.057 
656.618 
719.184 
780.613 

840.859 
899.949 
957.956 

1 0  16.960 
1071.071 
1126.385 
1181.003 
1235.008 
1288.415 
1341.445 

13 94.130 
1524.401 
16c3.320 
190  0.429 
2161.833 2414.016 

3677.310 

801.547 
891.500 
976.838 

1061.925 
1141.342 
1229.732 
1311.955 

1392.952 
1412.742 

lb28. 98 7 
1705.b29 
178Lb17 
1856.b55 
I 93 0.82 7 
2 001.5 52  
2077.853 

2150.765 
2331.433 
2510.535 
2865.516 
321 8.3 16 
3569.575 
5326.092 
7115.535 
0967.069 

10888.583 

12880.918 
14919.764 
19341.021 

155i.ags 

0.62261 
0.66 13 2 
0.73837 

10.01605 
10.28177 
10.7S613 

0.8150 5 
0.89149 
1.2720 0 

11.17138 
11.54126 
12.96512 
13.99255 
14.81827 
15. 5 ~ ~ 9 8  

16.12516 
16.86833 
18.68341 

- . ~ .  
1.65170 
2.03134 
2 .411OC 

3.474 
2.781 
2.319 

4974 -582 
6334.029 
1763.3bk 

2.79089 
3.17115 
3.93751 

1.9811 
1.741 
1.394 

9 263.337 
10 829.287 
14237.114 

l Y D - P H I S E  BOUNDARI 

150 



TWERWOOYNPHIC PROPERTIES OF PARAWYOROCEN 

7000 P S I &  ISOdAR 

TEWPERATURE DENSITY 

OEG. R L W C U  F T  

’ 45.676 5.80741 
5.80326 
5.77721 

4 6  
48 
50 
52 
54 
56 
58 
60 
62 
6 4  

66  
68  
70 
75 
80 
85 
90 
95 

100 
1 0 5  

l1U 
1 1 5  
1 2 0  
125 
130 
1 3 5  
140 
150 
160 
I80 

2 0 0  
220 
2 40 
260 
2 80 
3 0 0  
320 
340 
360 
380 

I.00 
420 
440 
460 
460 
500 
5 2 0  
540 
560 
580 

600 
650 
700 
800 
9 0 0  

1 3 0 0  
1500 
2000 
2500 
3 0 0 0  

3500 
4 0 0 0  
5 0 0 0  

5 e 75124 
5 .72  477 
5.69900 
5.67095 
5.64363 
5 .61606  
5.58825 
5.56021 

5.53197 
5 . 5 0  353 
5.47493 
S.I.0278 
5.33000 
5.25690 
5.18388 
5.11131 
5.0 3961 
4. 96491 

4.90248 
4.83081 
1.76082 
4.69055 
4.61917 
4.54907 
4 .COO92 
4.34919 
4.21459 
3.975% 

3.74977 
3.54427 
3.35759 
3.18794 
3.03358 
2.89291 
2.764W 
2.64682 
2.53886 
2.43 950 

2.34781 
2.262% 
2.18424 
2.11100 
2.04270 
1.97885 
1.91903 
1.86286 
1.81000 
1.76018 

1.71312 
1.60615 
1.51212 
1.35433 
1 - 22  691 
1.12172 
0.18616 
0.60 544 
0.49223 
0.4147b 

0.35831 
0.31534 
0.253% 

v c o n / o v ~  l!13?/0Ul, - J l o P / o v l T  

B T U l L B  PSIA-:LJ FT /BTU P S I A  

786.77 
787.93 
794.89 
801.91 
808.58 
814.68 
820 .8Y 
826.95 
832.65 
838.37 
843.79 

849.24 
b54.32  
858.85 
869.85 
081.90 
895.91 
010.78 
926 .29  
942.57 
958.32 

942.14 
962.78 
964.28 
968.05 
991.15 

1008.76 
1023.87 
1072 -98 
1137.30 
1215.64 

132b.64 
1445.73 
1560.13 
1664.41 
1756.41 
1637.41 
1908.70 
1972.97 
2031 a94 
2087.35 

2141.32 
21 94-56  
2248.05 
2302.64 
2358.24 
Z C I S . 3 7  
2473.9b 
tS33.77 
2595.55 
2b58.25 

2722.16 ~ _ ~ _ ~  
2685.81 
3053.80 
3398.60 
3746.82 
4098.29 
5914. 72 
7905.56 

10093.14 
12404.69 

14822.72 
17434 -30 
24082 - 6 4  

1?.564 
12.557 
12.399 
12.240 
1E.088 
11.946 
11.802 
11.660 
11.525 
11 .388  
11.25b 

11.124 
10.996 
l J . 8 7 8  
18.585 
11.269 

3.920 
3.560 
9.196 
8.831 
8 . 4 5 1  

5.133 
7.8b6 
1.598 
7.565 
7.134 
5.888 
6 .655  
5.177 
5 .709  
4 .827  

4. 247  
3.790 
3.457 
3.223 
3 .062  
2.954 
E.882 
2.835 
2.806 
2.789 

2.777 
2.770 
2.7b5 
2 .759  
2.753 
2.7Lb 
2.738 
2.729 
Ea716 
2.707 

2.695 
?.b63 
2.631 
2.569 
2 .517  
2.473 
2 . 3 0 8  
2.160 
E.021 
1 .908  

1.817 
1.728 
1 . 5 0 4  

46560 .Ob 
46429.12 
45623.96 
64825 -78 
I.4015.17 
43252.69 
42 418 -92 
41714*43 
40 959 77 
C 0215.50 
39682 a18 

38760.35 
38050.55 
37353.29 
35668.33 
3 4072 -46 
32572.48 
31174.27 
29882.b6 
28701  -24 
2 7 510 -88 

25244.59 
24561.49 
23183.81 
21969 -67 
21Cb7 -97 
20737.34 
19954.91 
18926 -95 
18217  -50 
1 5  76‘4.77 

14,551 a 1 8  
13613 .76  
12871.11 
12270.90 
11778  -14 
l l S b 8  -38 
11023.82 
IO 73 1 -12 
10480.07 
10262 -75 

I O  072 -96 
9905.83 
975 7 * 49 
962 4 * 87 
9505.41 
9397.34. 
9298.82 
9208.bt 
9125 e 6 1  
9048 -92 

8977.80 
aazo.37 
8b86.41 
8 4 b 9 . U  
8301.06 
816S.93 
7759.39 
7557 b l  
7438.48 
7360.37 

7305.28 
7263.75 
7196.06 

IOY/Orb /V  THERMAL V ISCOSITY TWERWAL D I E L E C T R I C  

l /OLi .  R BTUIFT-WR-R LB/FT-SEC SP FTlWR 
COWDUCTIVITT D I F F U S I Y I T Y  CONSTANT 

0.0022070 
0 .0022 l31  
0.0022511 
0.0022805 
0.0023253 
0 ~ 0 0 2 3 6 1 5  
0.0023970 
0.0024318 
0.0024657 
0.0024987 
0.0025307 

O.OO25bl6 
0.0025913 
0.0 0261 97 
0.002684b 
0.0027392 
0.0027b20 
0 .OO28llZ 
0.0028252 
0.0028227 
0.0028094 

0.00294b2 
0 .  0 0292 24 
O.JO2988b 
0.0030554 
0. 0030 362 
0.0030446 
0.0 030 722 
0.0030479 
0.0029689 
0.0 029828 

0 -0028738 
0.0027620 
0 - 0  026 488 
0.0025365 
0.0 026271 
0.0023219 
3.0022217 
0.0021271 
0 .OO20381 
0 a 0  019548 

0 - 0  018 771 
0 a 0 018 0 46 
0.0017371 
0.0016742 
0 S O  Olb155 

0 - 0  015 09b 
0.0015bl7 
0.0014169 

0 0137 48 

0.0013353 
O.OOi2461 
0 .0011 b87 
O.OOlOSO7 
0.0009391 
0.0008563 
0.0005973 
0.0004597 
0.0003738 
0 .0003150 

0.0002722 
0.0002391 
0. 0 0 0 1  937 

o . o a i s 6 0 1  

0.1128s 
0.11320 
0.11523 
8.11688 
0.11822 
0.11928 
0.11961 
0.11975 
0.11915 
0.11966 
0.11946 

0.11917 0.11879 

O. l l83b  
0.11701 
0.115C2 
0.11374 
0.11202 
0.11032 
0.108b8 
0.10698 

0.10609 
P.lOSO6 
0.10411 
0.10319 
0.10228 
0.10146 
0 . 1 8 0 1 4  
0.100 77 
0.10142 
0.10386 

0.10985 
0.11395 
0.116bl  
0 .11817 
0.11892 
0.11912 
0.11896 
0.11862 
0.11822 
0.11785 

0.11758 
0.11745 
0.11747 
0.11767 
0.11803 
0.11857 
0.11921 
0 .12008 
0.12105 
0.12214 

0.12333 
0.12618 
0.13046 

0.14805 
0,15757 
0.20814 
0.27727 
0.33494 
0.39266 

0.45084 
0.51411 
0.69923 

0.13893 

x 105 

3.701 
3.638 
S.292 
3.002 
2 e761 
2.555 
2 .378  
2 .226  
2.093 
1 .976  
1.874 

1.783 
1.101 
1 .629  
1.477 
1.358 
1.262 
1.184 
1.120 
1.066 
1.017 

0.981 
0.945 
0.913 
0.885 
0.358 
0.835 
0.613 
0.777 
0 .744  
8.632 

0. b48 
0.692 
0.651 
0.646 
0.620 
0.635 
0.630 
0.627 
0.624 
0.623 

0. b23 
O.62I 
0.627 
0.630 
0.635 
0.63a 
0.641 
0.b59 
0. b56 
0.6b3 

0.670 
8 .  b90 
0.711 
0.757 
0.806 
0.857 
1.118 
1.373 
lab17  
1.849 

2.072 
2.287 
2.698 

O.Oll l9  
9.01119 
0.01115 
0.01107 
0.01098 
0 . 0 1 0 8 8  
0 .01072  
0.01055 
0 .01039  
0.01022 
0.01006 

0.00990 

0.00961 
0.00927 
0 -00896 
0.00868 
0.00844 
0.00825 
0.00810 
0.00800 

a .  0 0  975 

o . o o r a o  
0.00773 
0.00759 
0.00746 
0.0073b 

0.00 715 

0.00713 
0.00720 

0 .00768  
9.00805 
0.00840 
0.00878 
0.00920 
0.00965 
0 . 0 1 0 1 5  
O.OlOb8 
a.aLa24 
0.01184 

0. 00726 

0.007aa 

0.01246 
O.Ol3lO 
0.01377 
0.0144b 
0.01517 
0 .01569  
0 .01664  
0.01740 
0.01819 
0.01899 

0.01981 
0.02193 
0.02418 
0.02900 
0.03429 
0.04003 
0.07492 
0.12b02 
0.18033 
0.24228 

0.31185 
0.39019 
0.59025 

1.31549 
1.3 15 24 
1.31364 
1.31203 
1.31040 
1.30876 
1.30710 
1.30542 
1.30373 

1.30032 

1.29860 
1.29687 
1.29513 

i .saz03 

~~ 

1.290 7 6  
1 .28636  
1.2 8196 
1.27758 
1.27324 
1.2bb97 
1.26654 

1.260 85  
1.25662 
1.25251 
1.24839 
1.24422 
1.240 1 5  
L.23619 
1.22159 
1.22087 
1.20729 

1.19b56 
1. 18310 
1.172 78 
1.16348 
1.155 07 
1.14745 
1.14054 
1.13424 
1.12849 
1.12322 

1.11837 
1.11390 
1.10977 
1.10591 
1.10237 
1.09905 
1.09195 
1.09304 
1 09U 31 
1.0877C 

1.08531 
1.07982 
1 9 75 02 
1.obb99 
1 .0  bo54 
1 P 5525 - ... 
1.G3848 
1.02954 
1.02397 
1.020 lb 

1.01740 
1.01530 
1.01231 

PRANOTL 
NUMBER 

2.0505 
2.0178 
1.8401 
1 .6979  
1.5810 
1.4836 
1 .4086  
1.3455 
1.291b 
1.2455 
1.2057 

1.1715 
1.1415 
1.114r 
1.0613 
1.0232 
0.9959 
0.9746 
0.9563 
0.9391 
0.9215 

0.9243 
0.9111 
0.9102 
0.9131 
0.9092 
0.9097 
0.9144 
( -9976  
0.891b 
0.7938 

0.8090 
0.8229 
8.8302 
0. 8309 
0.8264 
0.8186 
0.80.¶7 
0.7980 
0.7872 
0.7767 

0.7670 
0.7580 
0.7299 
0.7427 
0.73b3 
0.7306 
0.7257 
0.7212 
0.7174 
0.7149 

0.7110 
0.7048 
0.7002 
0.6940 
0.6900 
Qab874 
0.b833 
0.6478 
0. b556 
0.6625 

O.bb77 
0. b692 
0.6479 

TWO-PHASE BOUNDARY 



THERHODVNAMIC P*OPERTIES OF PARAMYOROGEN 

7500 P S I A  I S M A R  

1 EHPE RAT URE YOL U I E  

DEG. R CU F l I L 0  

46.851 0.17083 
48 0.11125 
50 0.1720 0 
52 0.17276 
5 4  
56 
58 
60 
62 
64 
66  

68  
70  
75 
80 
85 
90 
95 

1 0 0  
1 0 5  
1 1 0  

1 1 5  
1 2 0  
125  
130 
135 
140 
150 
160  
180 
2 0 0  

220 
240 
260 
2 0 0  
3 0 0  
320 
345 
3 60 
300 
coo 

420 
440 
465 
C80 
5 0 0  
5 2 0  
540 
560 
580 
6 0 0  

650 
700 
800 
9 0 0  

1 0 0 0  
1500 
2 0 0 0  
2500 
3 0 0 0  
3500 

4 0 0 0  
5000 

0.11356 
0.17434 
0.17514 
0 .17591 
0.11661 
0.11166 
0.17853 

0.179Cl 
0 .18030 
0.18260 
0.16498 
0.18144 
0.189.)5 
0.19253 
0.1951C 
0.1911 8 
0 a ZOO5 8 

0.2 031 5 
0.20500 
0. LO 165 
0.2 1160 
0.21683 
0.21796 
0.2243 8 
0.23095 
0.24403 
0.25810 

0.27245 
0 .28101 
0.30113 
0.31657 
0.33147 
O.34b.l 
0 .36137 
0.37633 
0.39127 
0.40619 

0.4210 7 
0 . 4 3 5 9 2  
0.55073 
0.66551 
0.46024 
0.491194 
0.50%6 
0.52422 
0 .5 3801 
0.55338 

0 .58%6 
0.62578 
0. 69167 
0.76922 
0.86052 
1.19541 
1.54966 
1 . 9 0 3 8 5  
2 2 581 3 
2.61256 

2.96738 
3.68240 

I S O T M E Z M  IS3CMORL INTERNAL 
DERIYATIVE D E l I Y A T I V E  ENERGI 

CU F l - P S I A I L 0  r S I A / R  B T d I L a  

8330.26 
8272. 0 1  
6110 -63 
8 0 7 0 . 0 0  
7970.21 
1 0 1 1 + 3 3  
7713.43 
1616.60 
7580.90 
7486 -41 
7393 -27 

7301.+9 
12 11. 11 
6992.31 
6184. 30 
6588.51 
bs05.92 
6237.64 
6084.56 
5941.50 
5895.84 

5580.94 
5257.46 
51 42 .a* 
4913.90 
6821 .94 
4791.75 
4701.57 
4641.48 
4245.29 
6141.92 

4081.6Y 
4068.39 
40 74. 58 
4099.96 
4140.16 
4192.03 
4253.21 
4321.05 
4396.52 
4416.45 

4559.53 
4646.21 
47'35.49 
4826.89 
4920.02 
5P14.57 
5110.20 
5206.36 
5104.44 
5b02.50 

5650.1Y 
5900 -15 
6404.49 
6912.56 
7423.14 

10000.60 
12605 -22 
15226.42 
11858 - 1 5  
20496.86 

25140 -40 
2 b436.97 

1 0 6 . 3 2 1  
106.336 
106.215 
104.1*7  
103.953 
1 0 3 . 6 9 3  
103 .369  
1 0 2 . 9 8 1  
162.531 
1 0 2 . 0 2 0  
1Gl. 449 

1 0 0 . 8 l 8  
1 0 0 . 1 3 1  

98 .169  
95.802 
93.295 
9J. 437 
07 .337  
04.026 
80.536 
71.648 

74.142 
1 1 . 5 5 8  
b9.059 
b6.952 
65. 136  
63.248 

55.393 
43.510 
44.200 

33.013 
3b.184 
33.005 

28.126 
25.121 
24.363 
22.813 
21.4'38 
20 .213  

1? .116  
18.110 
17.239 
15.531 
15.696 
15.023 
14.407 
13.840 
13 .316  
12.832 

11.765 
10.866 

9 . 4 3 3  
8 .543  
7 .403  
4. 959 
3 .718  
?. 976 
2.482 
2 .129  

1. 864  
1.492 

59 .760  

30.427 

- 105.  b28 
-104.202 
-101.651 
-99.G33 
-96.368 
-93.598 
-90.183 
-87.905 
-04.965 
-01.964 
-78.903 

-75.786 
-72.611 
-64.457 
-55.999 
-47.240 
-30.201 

-19.291 
-9.620 

0.238 

10.  181 
20-296 
30.616 
41.141 
51.952 
62.978 
05.816 

109.750 
161.119 
215.646 

273.501 
336.503 
397.520 
Cbl.762 
526.330 
>90.650 
654.L61 
716.9Llo 
770.420 
8 38 -16J 

-28.910 

897.949 
956.  060 

1013.168 
1069.384 
1124.802 
1179.522 
1233 .626  
1287.130 
1340.253 
1393 .  G28 

1523.511 
1652 .622  
i908.058 

4975.675 
6335.306 
7764.152 
3 2  64.734 

10b30.360 
14233.251 

E N l H l L P V  

BTUf L 0  

111.625 
133.b36 
137.226 
140.302 
144.668 
160.519 
152.456 
156.470 
160.582 
164.760 
169 .031  

173 .377  
177. 194 
189.141 
200.3G5 
2 1 3 ~ 0  72 
225.501 
258.470 
251 .I 19 
2b5.051 
2711.806 

292.321 
306.11 4 
320.392 
335.015 
150.312 
365.684 
397.430 
~ j o . 4 9 6  
500.031 
57 4.0 92 

651.954 
133.105 
016.tr66 
901.40U 
900.6 1b 

1071.749 
1150.142 
1239.554 
1321.019 
16OL.014 

1462.135 
1561 .469  
1639 .141  
1115.1119 
1791  - 7  5 9 
18b6.889 
194 1.3 53 
2015.168 
2088.557 
2161.555 

2362 .423  
2521.705 
2876 .986  
32'30.015 
5581.447 
5330.352 
7127.062 
8 9 7 9 . 3 7 3  

10900.833 
12893.043 

14951.443 
19347.358 

ENTYJPY 

0TUILB-R 

1.39240 
1.43207 
1.50011 
l + S ( I J 2 4  
1.651 28 
1.72131 
1.19039 
1.85856 
1.92585 
1.99229 
2.05192 

2.12275 
2.18677 
2.32331 
2.49513 
2. 64218 
2.78b17 
2.92525 
3.06119 
3.19133 
3.31912 

3.43917 
3.55653 
3. b7J ld  
3.70786 
3.90333 
4. 01514 
4.23413 
4.44752 
4.115862 
5.24d57 

5.61950 
5.9722b 
6,3064* 
6,6207C 
6.91498 
7.16954 
7.44507 
I . O B S S &  
7.9G594 
8.1139i  

a.30072 
0.49191 
8.66657 
0. 82764 
b.90270 
9.13015 
9.27068 
9.40442 
9 .51101  
9.65604 

9.94667 
10.212 66 
10.60752 
11.18294 
ll.41301 
12.89120 
13.92467 
14.750d7 
15.44107 
lb .05789  

16.09026 
18.61418 

CY CP 

0 1 U  I L3 -R 

1.415 
1.629 
1.452 
1.475 
1.696 
1.517 
1.531 
1.556 
1.515 
1.593 
1.610 

1.626 
1.663 
1 .613  
1.706 
1.140 
1.174 
1.804 
1.832 
1.653 
1.817 

1.904 
1.332 
1.962 
1.996 
2.052 
2.072 
2.163 
2.263 
2.463 
2.636 

z.8on 
2.945 
3 .030  
3.085 
3.091 
3.G82 
3 .050  
3.Uu6 
Z.957 
2.YC7 

2 .659  
2.814 
2.771 
2 .731  
2 . 1 0 5  
2.67U 
2.654 
2.634 
2 .617  
2.602 

2.575 
2.557 
2.538 
2.526 
2.52* 
2.557 
2.659 
2.797 
2.930 
3.05b 

3.194 
3 .639  

1.746 
1.172 
1.017 
1.861 
1.904 
1.921 
1.990 
2 .031 
2.073 
2.113 
2.152 

2.191 
2.227 
2.312 
2 .393  
2.471 
2.542 
2.602 
2.650 
2.603 
2.711 

2 .769  
2.849 

2.919 
3.046 
3.100 
3.225 
3.345 
3.612 
3 .799  

d.Y82 
4 .124  
4.215 
4.250 
4 .264  
2.24a 
4.197 
4 . 1 4 3  
4 . 0 8 4  
4.OiJ 

3.962 
3 .909  
3 .859  
3.814 
5.174 
3 .739  
3.100 
3.602 
3 .659  
3 .639  

3 .600  
3 .572  
3 .539  
3.521 
3.511 
3 .533  
3.634 
3.773 
3.907 
4.034 

4.177 
4.653 

Z .  a97 

VELOCITY 
OF SOUND 

F T l S E C  

6901 
6894 
6881 
6869 
6856 
6842 
6828 
6814 
6198 
6183 
6166 

6750 
6733 
ob89 
6640 
0583 
6521 
6455 
6366 
6315 
6281 

6133 
5993 
5931 
51129 
5790 
5164 
5699 
5641 
5370 
5259 

5182 
5137 
5118 
5120 
5138 
5166 
5207 
,253 
5303 
5357 

5412 
5408 
5525 
5513 
5639 
5896 
5152 
5807 
5062 
5916 

6050 
6180 
6453 
6679 
6916 
8 0 0 1  
0934 
9755 

18503 
11197 

11839 
12918 

TYO-PHASE 0OUNJARl 
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7500 PSIA I S W A R  

TEHPERATURE OENSITY V I O l i / O V ~ p  V IOP/OUC -V  lOP/OV$ 10V/UTlp/V THERMAL V I S C O S I T Y  THERHM DIELECTRIC PRANOTL 
I O N O U C l I Y I T V  o I F F U s l Y r l I  I 

OEC. R L W C U  FT BTUILB PSIA-:U F T I B T U  P S I A  I I O E C .  R BTWFT-NR-R LBIFT-3 
x la5 

. _ _ _  -. -. . . - . _ 
JONSTANT NUMBER 

;EC SP F l / H R  

48 
5 0  
52 
5 4  
56 
53 
63 
62 
64 
66 

68 
70 
75 
80 
85 
90 
95 

1 0 0  
1 0 5  
110 

1 1 5  
1 2 0  
1 2 5  
1 3 0  
135 
140 
150 
1 60 
180 
2nd 

46.857 5.a5363 815.97 12.597 48762.28 0.0021398 0.11667 3.847 0.01142 1.31835 2.0727 
5.d3926 020.20 12.507 4b302.46 0.0021bOl 0.11784 3.628 0.01139 1.31746 1.9638 

d27-63 12.350 47503.11 0.0021951 0.11958 3.296 0.01132 1.31589 1 .8029  5.81383 
5.78822 834.72 l ? . Z J O  46110.94 O.CJ22296 0.12339 3.518 0.01123 1.31431 1 .6714  
5.76227 a 4 i . 2 3  12 .061  ~ 5 9 2 6 . 5 0  o.oo226J5 0.12212 2.783 0.01113 1 .31271  1.5622 

647.89 11 .918  45153.34 0.30229b6 0.12249 2.582 0.31097 1.31110 1.4777 5.73605 
5.70 958 654.41 11 .778  44383.01 O.ZO23290 3.12267 2 . ~ 0 9  J . J I O I O  t . ~ o g o i  1 . 4 ~ 6 7  

220 
240 
260 
2 80 
3 0 0  
320 
340 
3 60 
3bO 
430 

420 
440 
46J 
COO 
5 0 0  
523  
9 2 5  
560 
5 80 
6 5 5  

656 
700 
806 
3 0 0  

100J 
1 5 0 0  
2 0 0 0  
2 5 0 3  
JOJO 
3505 

4000 
50 0 0  

5.6b2d7 
5.b553P 
5.62877 
5 - 6 8  142 

5.573b9 
5.54620 
5.47636 
5.40590 
5.33514 
5.26441 
5.19409 
5.12452 
5.05612 
4.98549 

6 92248 
4.85903 
4.79261 
4. 72582 
4.65471 
4.58799 
4.45678 
4.32990 
4.09781 
3.b74c8 

3.67044 
3.48413 
3.31418 
3.15189 
3.01686 
2.88671 
2.76721 
2.65723 
2.55576 
2.46191 

2.372bb 

2.21bbI) 
2.14bZO 
2.08229 
2.0 20 46 
1.9bZJJ 
1.90753 
1 - 6 5  531 
l . 8 0 7 0 9  

1.69591 
3.598UJ 
1.43333 
1 .SO 002 
l . t b 9 7 3  
0.83649 
0.64510 

0.44284 
J.48277 

0.3370U 
0 - 27156 

2.2939a 

n .52 525 

666 -56 
666.79 
d l 2  -71 
618.68 

884.28 
889.33 
901-6b 
915.27 
931.00 
947 -72  
965-1b 
983.50 

1001.73 
1028.79 

1026.13 
10 1 6 -98 
1034.11 
1053.Lb 
1090.04 
1078.17 
1130.74 
1193.51 
1267.55 
1379.41 

1499.87 
1615.45 
1720.45 
1812.66 
1893 .4J 
19 64. i d  
2027.56 
2065.65 
2140 .us 
2193.59 

2245 -46 
2298.15 
2352.04 
2407. $2 
2563.62 
2221.7s  
2581.19 
2642. 0, 
2735. J 3  
2768.78 

2932 .a~  
30 39.76 
34*4.32 
d790.4J 
4143.77 
5959.73 ..-. . 
7950.76 

10118.97 
12451.26 
14868.69 

17416.3J 
24077.21 

11.645 
i l . 5 0 9  
i 1 . 3 7 9  
11.247 

11.121 
11.004 
10.712 
10.397 
10.047 

3.685 
9.318 
8.950 
8 .594  
9.276 

7.912 
7.622 
7 .342  
1 .u99  

5.652 
5.201 
5.754 
4 .912  
C. 328 

1. 864 
3 .526  
3 .280  
3.122 
3.010 
2. 936  
2.807 
?.a56 
2 .837  
2.824 

2 .816  
2 .009  
2 . 8 0 2  
2.795 
2 .766  
2 .777  
2.767 
2 .755  
2.742 
2 .729  

2.694 
2. b6G 
2 . 5 9 s  
2.539 
2.492 
2 .319  
2 .167  
2 . 0 1 1  
1.91L 
1.820 

1 .731  
1.510 

5 . 8 n 7  

*3625.Ub 

i2139 .44  
41412.63 

40 691.70 
39994.57 
38292.41 
3 667 5 -55 
3 5 150.62 
13723.44 
3239b.85 
311bO.59 
3 U 071 -25 
29393.64 

27472.04 
25546.17 
21653 -70 
LdL22.23 
22472.96 
21998.05 
20953.88 
2 0 123 e 1 3  
17396.40 
1604  7.75 

1500 3 -66  
14175.02 
13503.88 
12951  e32 
12490.28 
12 101.21 
11769.54 
11484.16 
1123b.W 
11019.61 

10828.13 
1 0  65b.32 
10506.16 
1J369.10 
14244.83 
IG 131.72 
1 0  O2d .08 

9932.73 
9844.64 
5762 *95 

9512.19 
9428.45 
5179.77 
0986.40 
81131.56 
b365-39 
8134.03 
7 997. 68 
7901.3b 
7845.52 

42 077.63 

77Yb.27 
7722 -41 

G -3  023 600 
0 .ilO23111 
0. 0 0242 15 
O.GO24497 

0.0024772 
0.002503b 
0 - 0  025 637 
0 .OGZb141 
O.JO26542 
0.0026811 
0 dl026957 
0.0026946 
0.002b702 
0.0026348 

O.OO269U8 
O.OO2bOlt 
0 S O  026 0 12 
J.uB28831 
0.0028984 
0.0028752 
0.0028524 
0.0028024 
0.00284Y4 
0.0027543 

0.0026549 
0.0 e25526 
0.0024500 
0.0023491 

0.0021586 
0.3020750 
0.0 019865 
0 .irJ190 79 
0 .0018343 

O . U P P Z S ~ ~  

0.0017bS4 
0.5017010 
3. J Sl54O9 

0.0 015 320 
P.5014828 
0 . ~ 0 1 L J b l  ~ . . . - . . . . 
0 .OP139J3 

C.Jiri3143 
n . a c i 3 5 ~ 6  

o .a i i 2 ~ 7 8  
3.3611524 
S.JC10276 
0.00092aJ 
0 .JCiJ8*70 
0.5005928 
O.JO0C271 
0.3003721 
0.3053138 
0.BOJ2713 

0. J 002390 
0.0001933 

b.1227J 
5012264 
0.12246 
G.lL216 

0.12182 
0.12139 
0.12006 
0.11848 
0.11670 
O.lij(l4 
0.11331 
5.11164 
5.11006 
0.10880 

0.10796 
0.10713 
J . l J 0 2 4  
0.16537 
0.10443 
0.10366 
O.lOJ58 
0.10432 
0.10694 
0.11297 

0.11703 
0.11959 
0.12104 
0.12166 
0.12172 
0.12143 
0.12097 
0.12045 
0.11997 
0.11966 

0.11937 
a.11931 
J.11943 
0.11972 
0.12019 
0.12083 
0.12160 
0.12253 
J . 1 2 3 5 8  
5.32473 

J.12802 
J . iJ177  
G.14323 
6.1CPCU 
0.1590L 
0.21042 
0.27727 
0.31494 
0.39285 
0.45070 

0.51301 
0.69641 

2.250 
2.121 
2.312 
1.910 

1.819 
1.738 
1.570 
1.438 
1.333 
1.248 
1.177 
1.118 
1.069 
1.024 

0.989 
0.958 
0.928 
0.901 
0.875 
0.852 
O.bl2 
0.779 
0.653 
0.669 

0.673 
0.671 
0 a bb5 
0 e659 
0-652 
0 -647 
0.642 
0.639 
0.637 
0.636 

0.637 
0. 638 
0. 641 
0.644 
0.648 
0.653 
0.059 
9-665 
J . u 7 l  
J .678 

0.098 
6.719 
3.7b5 
0.014 
J.Bb5 
1.130 
1 .391  
1. 641 
1.080 
2 .109  

2.330 
2.752 

C.01063 
S.UlG46 
O.JlG35 
U . u l u l 3  

0.00998 
0 .00983  
J.00948 
0.00916 
0.00186 
0.00 060 
0.0083b 
0.00822 
0 . 0 0 8 1 1  
O - O O b 0 5  

0.00792 
0.00774 
0.007b5 
0.007*b 
0.00737 
0.09729 
0.00721 
0.00720 
0.00723 
0.00767 

0 . 0 0 8 0 1  
0.00832 
0.OOIbb 
6.00904 
0.00 946 
O.OG992 
0.01 042 
0.l31094 
0.01150 
0.0120b 

0.01268 
0.01330 
0.01J95 
0.01461 
0.01529 
5.01599 
0.51611 
0 . 0 1 7 4 4  
O . i l 8 2 0  
0 .9 i697  

G.GZ097 
0.12308 
J.32764 
0.03264 
0.33807 
U.G7120 
0.11824 
0.16902 
0.22692 
0.29192 

0.36504 
0.55113 

~. 
1.30783 

l.JG451 
1. 3 J2 84 

1.30116 
1.29947 
1.2 9522 
3 .  290 95  
1.28167 

1 .27819  
1.27403 
1.26996 
1 265 76  

1.262 OS 
1.2582b 
1.2543U 
1.250 4 6  
1.24630 
1.24241 
1.23980 
1.227 48 
1-21420 
1.20156 

l . l W 1 2  
1.17977 
1.17039 
1.16189 
1.15416 
1.1c712 
1.14069 
l . l s 4 8 0  
1.129J9 
1.12440 

1.11980 
1.11553 
1.11157 
1 .10180  
1.111544 
I. 10122 
1.09819 
1.09535 
1- 09268 
1.0 90 15 

1.C8443 
1.07941 
1.37100 
1.06424 
leC5167 
1.0 40 98  
1 .0  3150 
1.02559 
1.02154 
1-01U60 

1.01636 
1.01317 

i . 3 0 b i a  

i . z a 2  41 

-. .. 
1.3*61 
1.2943 
1.2496 
1.2112 

1.1776 
1.1417 

1.0455 
1.0154 
0.9923 ’ 
0.9731 
0.9558 
0.9179 
0.9188 

0.9134 
0.9167 
J. 9110 
0.9170 
0.9183 
0.9172 
0.9105 
0.8990 
0.7934 
0.8096 

0.8245 
0.8327 
0.8341 
0. b301 
0.8224 
0.6126 
0.8019 
0.7909 
0.7803 
0.7703 

0.7612 
0.7529 
0.7455 
J.738b 
0.7330 
0.7270 
0.7233 
J.7193 
8.7157 
0.7126 

0.7062 
0.7013 
6.6947 
0.6905 
G. bd78 
0. 6113 
0. b563 
0. 6653 
0.6733 
0.6794 

0.6817 
0.6618 

i .oaao 

TWO-PHASE B O U W A R l  
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THERNODYNAHIC PROPERTIES OF PARAWYOROCEN 

8000 P S I A  ISOBAR 

TEMPERATURE 

DEG. R 

48.015 
50 
52 
54 
56 
58 
bo 
62 
64 
66 
68 

70 
75 
80 
85 
90 
95 

1 0 0  
105 
110 
115 

120 
125 
130 
135 
140 
1 5 0  
1bO 
180 
LOO 
220 

220 
2 6 0  
2 8 0  
3 0 0  
320 
340 
3 b0 
380 
400 
420 

240 
460 
480 
5 0 0  
520 
540 
5 6 0  
5 80 
5 0 0  
550 

700 
8 0 0  
9 0 0  

1 0 0 0  
1500 
LOO0 
2500 
3 0 0 0  
3500 
4000 

5000 

WOLUME 

cu F T I L B  

0.16954 
0.17025 
0.17098 
0.17172 
0.17267 
0.17u4 
0.17402 
0.17482 
0.17563 
0.17b45 
0. 17128 

0.17813 
0.18031 
0.1 8256 
0.18488 
0.18721 
0.18%9 
0.19215 
0.19464 
0.1971 5 
0.1997 5 

0.20215 
0.20466 
0 . 2 0 1 4 3  
0.21020 
0.21 30 9 
0.21901 
0.2251 5 
0.23743 
0.25053 
0.21391 

0.27 75 0 
0.29124 
0.30509 
0.31902 
0.33298 
0. 34b9 7 
0.36096 
0.37494 
0.38890 
0.20282 

0.41b74 
0.430b2 
0. 24445 
0.6582 b 
0.41203 
0.48577 
0.49941 
0.51315 
0.52680 
O.Sb080 

0,59466 
0. 6b20 3 
0.7290 8 
0.79589 
1.12046 
1.46034 
1.79223 
2.1242 4 
2.45662 
2.78897 

3.4590 3 

ISOlHERM ISDCHORE INTERNAL ENTHALPY 
O E R I Y A T I V E  O C ~ I U A T I V E  ENERCY 

CU FT-PSXAILB P S I A I R  

8638 -43 
8539.19 
8439.92 
8341.45 
8223.8b 
8141.21 

1957.03 
78b3.66 
7711.54 
7680.73 

7591.32 
7314 .42 
7167.89 
b972.90 
6790.53 
bb21.71 
bCb1.52 
6328 e53 
6205.38 
6302. 42 

5986.46 
5442.93 
5415.01 
5122.29 
4900.38 
4895.77 
4842.58 
2529.30 
4*06.60 
4351.09 

2305.51 
4301- 92 
4319.05 
4352.20 
4397.92 
4453.b5 
4517.42 
4581.72 
4663.32 
4143.25 

4826.72 
4913.06 
5001.83 
5092.55 
5184. 89 

5373.39 
5463.14 
5515.67 
5809.72 

b0 56.  62 
6555.87 
7059.14 
75bb.71 

10130.83 
12721.56 
15341.41 
17918.22 
20103.49 
23244.14 

28536.45 

8051.57 

5218.5a 

1C5.914 
105.909 
105.837 
105.699 
105.496 
105.228 
10C.  896 
101.502 
104. C45 
103.529 
102.953 

102.320 
100.491 
98.332 
95.868 
93.124 
90.131 
85.9lb 
83.509 
79.941 
71.720 

7b.180 
71.253 
68. 82b 
6s.  6 0 3  
bb.861 
61.540 
58.397 
52. 033 
45.516 
42.009 

38.228 
35.00b 
32.234 
29.828 
27.721 
25.880 
2C.248 
22.798 
21.505 
20.345 

13.300 
18. 356 
11.499 
15.711 
1 5 . 0 0 3  
15.341 
14.744 
IC.187 
13. 671 
12.535 

11.577 
io. 052 
8,887 
1.971 
5.282 
3.9b1 
3 . 1 7 1  
2. 625 
2.219 
1.986 

1.591 

BTUILB 

- 103.325 
-100.822 - 98.275 
-95.642 
-92.925 
-90.114 
-87.3bO 
-84. 415 
-81. 530 
-7 8.525 
-15.262 

-72.345 
-64.331 
-56.008 
-47.378 
-38 .451 
-29.269 
-19.733 
-10.122 
-0.365 
9.563 

19.b32 
29.8b3 
40.319 
50.973 
61.876 
84.483 

108.224 
159.412 
213.790 
211.599 

332. 421 
3 95.371 
459.588 
524.154 
588.4% 
652.155 
714.853 
776.439 
636.859 
896.136 

954.338 
1 011.540 
lob?. 851 
11 23.363 
1178.177 
1232 374 
1285.9b8 
13 39.119 
1392.039 
1522.723 

1652.017 
1907.771 
Iibi. 70; 
2414.317 
3 678.933 
491b.854 
6336.675 
776b.237 
9266.239 

10831.581 

1423O.OSD 

BTU/LB 

147.853 
151.362 
155.005 
158.735 
162.549 
166.448 
170.231 
174.495 
178.639 
182.863 
181.164 

191.539 
202.779 
214.436 
226.501 
238.944 
251.729 
261.91 8 
278.220 
231.684 
305.472 

319.095 
333.044 
34?.601 
362.367 

408.919 
441.762 
511.132 

177.53 a 

584.925 
662.550 

I C 3 . 5 0 3  
826.815 
911.546 
996.739 
1081.711 
1166.151 
3 2 4 9 . 5 7 4  
1 3 J l . 8 7 0  
1412.973 
lC92.892 

1511~694 
1649.447 
1126.258 
1802.220 
1877.433 
195 1.981 
2025.878 
2099.348 
2172.425 
2353.480 

2532.932 
2388.497 
3261. 745 
3593. 322 
5350.616 
7110.178 
8991.654 

10 013.050 
12905.133 
149b3.116 

19354.113 

ENTROPY 

BT U ILB-R 

1.40199 
1.4 7401 
1.52545 
1.61582 
1.68517 
1.75359 
1.82109 
1.68772 
1.95351 
2.01849 
2.082b9 

2.1bblO 
2.30116 
2.45160 
2- 59813 
2.74035 
2 .87858 
3.01390 
3.14370 
3.26897 
3.39149 

3.50738 
3. bZl25 
3.73544 
3.84690 
3.95726 
4.17383 
4.38590 
6.79650 
5.18504 
5.55484 

5.90174 
6.24032 
6.55416 
6.84819 
7.12261 
7.37810 
7.61660 
7.83909 
8.04719 
8.24213 

8.42568 
8.59830 

8.91677 
9.06439 
9 :2 05 07 
9.33896 
9.46772 
9.59166 

a. 7 ~ 1 5 4  

9 .8a i79  

10.14803 
10.62317 
11.03895 
11.40919 
12.83369 
13. 861 19 
14.b8689 
15.37756 
15.99434 
16.73661 

18.54941 

C Y  CP 

BTU I LB -R 

1.424 1.756 
1.247 1.800 
1.470 1.823 
1.491 1.885 
1.512 1.928 
1.533 1.971 
1.552 2.012 
1.511 2.052 
1.589 2.092 
1.607 2.131 
1.623 2.169 

1.638 2.205 
1.672 2.290 
1.706 2.372 
1.742 2 . 4 5 1  
1.778 2.524 
1.811 2.588 
1.842 2.641 
1.867 21678 
1.890 2.705 
1.916 2.730 

1.941 2.782 

2.215 3.596 
2.645 3.787 
2.817 3.971 

2.953 4.115 
3.045 4.209 
3.093 4.254 
3.105 4.261 
3.090 4.239 
3.057 4.197 
3.014 4.146 
2.964 4.085 
2.914 4.025 
2.866 3.9b7 

2.821 3.913 
2.780 3.863 
2.743 3.818 
2.111 3.779 
2.b84 3.743 
2.660 3.712 
2.64(1 3.686 
2.622 3.663 
2.608 3 .643  
2.580 3.603 

2.561 3.575 
2.542 3.542 -.. - ~. 
2.531 3.523 
2.527 3.512 
2.559 3.533 
2.660 3 . 6 3 4  
2.798 3.773 
2.931 5 - 9 0 ?  
3.056 4.034 
3.192 4.175 

3.631 4.643 

v E L o c I r r  
OF SOUWO 

F T I S E C  

7025 
1014 
1003 
6991 
6979 
6967 
6954 
6960 
6926 
6911 
6896 

6881 
6841 
6795 
6742 
6683 
6620 
6554 
b486 
6415 
6451 

6295 
6062 
6031 
5899 
5 8 0 3  
5779 
5732 
5523 
5406 
5322 

5272 
5248 
5246 
5260 

5322 
5365 
5412 
5163 
5515 

5569 
5624 
5679 
5734 
5788 
5823 
5896 
5949 
6002 
6132 

6259 
6506 
6746 
6980 
8050 
8974 
9789 

52a7 

1 0 5 3 3  
11224 
11865 

13002 

TWO-PHASE BOUNDARY 
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TMERM00VNA M I C  PROPERTIES OF PA RAW Y DROGEN 

8 0 0 0  P S I A  ISOBAR 

TEMPERATURE DENSITY 

DEG. R L B I C U  F1 

5 4  
5 6  
58 
60 
62 
6 4  
66  
68 

48.015 5.89822 
50 5.87374 
52 5.84879 

5.82358 
5.79811 
5.77240 
5.14945 
5.72029 
5.69392 
5.66737 
5.64064 

70 
75 
80 
85 
90  
95 

L O O  
105 
1 1 0  
115 

120 
125 
130 
1 3 5  
1 4 3  
1 5 0  
I60 
1 8 0  
200 
220 

240 
2 6 0  
280 
so0 
520 
3 4 0  
3 6 0  
3 8 0  
400 
420 

4 4 0  
460 
480 
500 
520 
550 
5bO 
5 8 0  
6 0 0  
650 

700 
8 0 0  
9 0 0  

1 0 0 0  
1 5 0 0  
2 0 0 0  
2500 
3 0 0 0  
3500 
kooa 

5 0 0 0  

5 .61376  
5 .54597  
5.47758 
5.40889 
5.34021 
5,27187 
5.20421 
5.13765 
5.07237 
5 . 0 0 6 2 2  

4.94679 
4.88614 
4.8209J 
4.75727 
4.69291 
4.56602 
4.44142 
4.21183 
3.99155 
3.78918 

5.60364 
3.43360 
3.27774 
3.13464 
3 .00316 
2.88209 
2.770 38 
2 .66703  
2.5713* 
2.48239 

2.39956 
2.32226 
2.249% - - .. 
2 ~ 1 8 2 1 7  
2.11851 
2.05460 
2.00211 
1.94 875 
10 89827 
1.78317 

1.68166 
1.51050 
1.3 71 60 
1.25645 
0.88616 
0.68471 
0 .55796  
0.47076 
0.40710 
0.35856 

0.28913 

v l o I I / D v ~ p  vcJPlou$ -Y  ~ o P l o v l T  

B T U I L B  PSIL-:U F T I B T U  P S I A  

844.56 
852.31 
859.76 
8b6.69 
873.76 
880.70 
887.30 
893.96 
9 0 0  -34  
906.83 
912.89 

918 a 4 2  
932.05 
947.08 
964.44 
982 -94 

1002.26 
io22.se 
1042.82 
10 65 -26 
1108.25 

1110.43 
1076 -64 
1107.4J 
1100.25 
1099.58 
1166.39 
1219.62 
1319.17  

1553.50 
1431 .?a 

1670 .I6 
1775.85 
1868.25 
1948.79 
2019.03 

2138.87 
2192.42 
2244.59 
2296.12 

2348 -06 
2401.28 
2455- 6 7  

2 a a i . w  

Zsii . ie 
2569.47 
2b28.52 
26b9. 68 
2751.66 
2615.35 
2978.19 

3145.b9 
3490.8L 
3637.91) 
4189.26 
60 04-09 
7995.96 

10184.70 
12497.45 
14914.49 
17518.50 

24076.54 

12.61s 
l?. 459 
12.311 
12 .174  
12.033 
11.895 
11.763 
11.62Y 
1 1 . 5 0 0  
11.370 
11.245 

11.128 
11.838 
10.523 
1 0 . 1 7 2  

3.808 
3.439 
3.067 
8.708 
8.338 
8 . 1 0 4  

7.702 
7.367 
7.090 
b.827 
5.611 
5.181 
5.767 
4.992 
4.106 
3.936 

3.592 

3.180 
3.063 
2.988 
2.937 
E. 904 
2. ea4 
1 .870  
2.860 

? . E 5 1  
2 . 8 4 3  
2.835 
2.825 
2 .815  
2.803 
2.790 
2.776 
2. 762 
2.725 

2. 688 
2.610 
1 . 5 6 8  
2 . 5 1 0  
2.329 
2 .174  
2.031 
1.316 
1.823 
1.734 

1.516 

J. 348 

5 0  951.34 
50156.94 
49363.35 
48577 .13  
47798.80 
6 7 0 2 8 -91 
46267-99 
15516.55 
4 4  7 7 5 r l l  
C4044.19 
43324.P8 

l Z b i S d 7  
40898.32 
39262.75 
3 7715. 67 
36262.83 
1490 9.09 
3 3 658.35 
32513.42 
3 1475.91 
31551.29 

29613.18 
2660 4.68 
26105.39 
24368.09 
22997.01 
22 354 .LO 
21516.83 
19076.63 
17588.% 
16434.00 

15515 -88  
1477 1 .0 I  
14156.56 
13642 e59 
13207.64 
12135.81 
12515.00 
12235.85 
11990.99 
11774.60 

11582.00 
11409.44 
11253118 
i I I 1 2  .E3 
109811 -25 
10 866 
10751) -12 
1 0  658.06 
10565.15 
1 0  359.74 

10184.06 
9902.61 
9683.11 
9507.17 
8977.57 
8714.79 
8559.96 
8458.75 
8387.62 
8334.31 

8249.85 

( O V I O I  I j V  THERMAL VISCOSXTT 1MERMAL DIELECTRIC 

I I D E G .  I? BTUIFT-MI -R  L W F T - S E C  SP F T l M R  
X 105 

JONDUC T I  V I T Y  D I F F U S I V I T Y  CONSTAN1 

0.0020787 
O.OO2lllb 
0 . 0 0 2 1 4 4 0  
0.0021759 
0.0022071 
0.0 022375 

0.0022959 
0.0023237 
0.0023506 
0 - 0  O23763 

O.OO24OlO 
0.0024571 
0.0 025045 
0.0025419 
O.OO25 680 
0.0025819 
0.0025823 
0.0025685 
0.0025397 
0 .OO24633 

0.0025049 
0.0026365 0.0026782 

0.0 027 3 32 
0.0028204 
0.0027529 
0.002r140 
0.0027276 
0 -0  02bC*6 
0.0025562 

0.00246A8 
0.0023699 
0.0022769 
0.0 0 2 1  864 
0.0020993 
0 .0020162 
0.0019375 
0 .OO18632 
0.0017934 
0.0017278 

a .  oaz267 i  

0.00i6661. 
0.00160 88 
0.0 015 5 49 
0.0015043 
0.0014569 
0.0014125 
0.0013705 
0.0013311 
0.0012940 
0.0 012 0 99 

0 m 00113 66 
0.0 010 1 49 
0.0009178 

0.0035884 
0.0 OOb545 
0 - 0  0037 04 
0.0003126 
0 .O 002 705 
0.0002383 

0 .OOO1928 

o.o00838+ 

0.12040 
0.12221 
0.12370 
0.121.88 
0.12529 
0.12551 
0. i d 5 5 7  
0.12553 
0.12537 
0.12511 
0.12476 

0.12234 
0.12302 
0.12143 
0.11972 
0.11796 
0.11621 
0.11450 
0.11288 
0. ill  71  
0.11069 

0.10991 
0.10911 
0.10821 
0.10739 
0.10661 
0.10652 
0.10723 
0.10992 
0.11599 
0.12002 

0.12250 
0.12383 
0.12434 
0.12428 
0.12387 
0.12329 
0.12866 
0.12207 
0.12160 
0.12128 

0.12113 
0 .12118 
0.12141 
0.12182 
0.12240 
0.12312 
0.12401 
0.12502 
0.12614 
0.12937 

0.13301 
0.141 53 
0.15074 
0.16045 
0.21268 
0.2772 7 
0.33494 
0 -392 65 
0.45072 
0.51553 

0.69385 

3.995 
3.617 
3.299 
3.031 
2.802 
2.bOb 
2 . 4 3 6  
2.289 
2.159 
2.045 
1.943 

1.853 
1.666 
1.521 
1.406 
1.312 
1.236 
1.172 
l o l l b  
1 .073  
1.032 

1.000 
0.970 
0 e941 
0.916 
0.892 
0.850 
0.815 
0.673 
0.689 
0.693 

0. 691 
0.b84 
0.677 
0.669 
0.663 
0.657 
0.653 
n a b 5 1  
0.649 
0. 649 

0.6SO 
0.652 
0.655 
0.658 
O.bb3 
0.668 
0 .676  
0.680 
0.687 
0.706 

0 .726  
0.772 
0.821 
0.873 
1.143 
1.409 
1.665 
1.910 
2.1C6 
2.373 

2.807 

0.01163 
0.01156 
0.01147 
0.01137 
0 . 0 1 1 2 1  

0 . 0 1 0 5 2  
0 . 0 1 0 3 6  
0.01020 

0.01004 
0.00969 
0.00935 
0 . 0 0 9 0 3  
0.00875 
0.00 852 
0.00833 
0.00820 
0 .00814 
0.00810 

0.00799 
0.00774 
0.00769 
0 .00751  
0.00 733  
0.00727 
0 . 0 0 7 2 3  . .. - 
0.00 725 
0.00717 
0.00798 

0.00826 
0.00857 
0.00892 
0.00931 
0 .00973  
0.01019 
O.OiOb6 
0.01120 
0.01175 
0.01231 

0.01290 0.01351 

0.01413 
0 . 0 1 I l l  
O.OlS43 
0 . O l b l l  
0.01680 
0.01751 

0.02013 

0.02213 
0.02645 
0.03120 
0.03636 
0.06793 
0.11142 
0.15911 
0.21347 
0.27447 
0 .34303  

0.51696 

a.aiaz4 

1.32111 
1.31960 
1.31805 
1.31649 
1.31492 
1.31333 
1.31174 
1.3 10 13 
1.30851 
1.30688 
1.3 OS24 

1.30359 
1.29946 
1.29529 
1.29113 
1.2 8698 
1.2 82 86  
1.27880 
1 a 2  7481 
1.270 92 
1.26699 

1 . 2 M 4 7  
1.259 88 
1.25b04 
1.25230 
1.2 4853 
1.2 4113 
1 233 91 
1.22071 
1.20817 
1.1%77 

l . l W 4 0  
1 -17697 
1.16839 
1.16057 
1.15542 
1.14687 
1.14086 
1 ~ 1 3 5 3 3  
1.13022 
1.12549 

1. l2110 
1.11702 
1.11322 
1.10966 
i . 10633  
1.10320 
1.10026 
1.09749 
1.09487 
1.08892 

l eob369  
1.0 7493 
1.06786 
1.06203 
1.04345 
1 - 0 3345 
1.027 20 
1.02291 
1.01973 
1-01741  

1.01402 

PRANOTL 
NUMBER 

2.0972 
1.9176 
1.7699 
1.6475 
1.5526 
1.4730 
1.40so 
1.3470 
1.2970 
1.2541 
102165  

1.1831 
1.1167 
1.0695 
1.0361 
1 . 0 1 0 9  
0.9905 
0.9728 
0.9551 
0.9351 
0.9163 

0.9107 
0.9228 
0.9142 
0.9229 
0.9339 

'0.9226 
0.9128 
0.7929 
0.8100 
0.8259 

0.8351 
0.8371 
0.8335 
0.8261 
0.8164 
0.0056 
0.1945 
0.7837 
0.7136 
0.7642 

0.7557 
0.7481 
0.7413 
0.7353 
0.7300 
0.7252 
0.7211 
0.7174 
0.7112 
0.7075 

0jd24 
0.6955 
0.6910 
0.6881 
0.6834 
0. 6648 
0.6751 
0.6843 
0.6914 
0. 6946 

0.6761 

TdO-PtlASE BOUMARf  
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lHERM00VNAMlC PROPERTIES Of PPRAHlDRDGEN 

8500 PSIA I S W A R  

rEWERAT URE 

DEC. R 

49.152 
50 
52 
54  
56 
58  
60 
62 
64 
66 
68 

70 
75 
80 
85 
90 
95 

1 0 0  
105 
1 1 0  
1 1 5  

1 2 0  
125 
1 3 0  
135  
140 
150 
160 
180 
LOO 
220 

240 
260 
280 
3 0 0  
320 
340 
3 60 
380 
4 0 0  
420 

440 
460 
480 
500  
520 
540 
5b0 
580 
6 0 0  
650 

700 
8 0 0  
900 

1000 
1500 
2 0 0 0  
2500 
3000 
3500 
4 0 0 0  

5000 

YDLUME CP w o c i i r  ISOTHERM IiOCMORE INTERNAL ENlHALPV ENTROPY CY 
DERIVATIVE D E I I V A T I V E  ENERGV OF SOU# 

CU F T I L B  CU F l - P S I A I L B  P S I A I R  BTUILB BTUILB BTUILB-R BTU I La -R F l I S E C  

O.lb831 
0.16860 
0 I C 9 3  0 

0.17072 
0.17146 
0 . I7220 
0.17296 
0.1737 3 
0.17451 
0.17531 

0.17612 
0.17819 
9.18032 
0.18252 
0.18678 
0.18708 
0.18912 
0.19118 
0.19415 
0 1965 2 

0.1 9897 
0.20123 
a. 2 031 0 
0.20 622 
0.2 0880 
0. 21 39 7 
0.21970 
0.23154 
0.24380 
0.25633 

0 -26906  
0 28191 
0.29493 
0 . 3 0 8 0 0  
0.3211 0 
0.33424 
0.34738 
0.36051 
0.37363 
0.38673 

0.39980 
0.4 128 4 
0 -4,258 6 
0.43684 
0.45180 
0,46472 
0.47761 
0.49048 
0.50332 
0.53531 

0.56717 
0.6305 6 
0.69363 
0.75648 
1.06929 
1.38165 
1.69367 
2.00692 
2.31856 
2.63146 

3.26184 

0 . i70no  

8942 a 1 9  
8900.41 
8802.44 
8705.23 
Eb08.87 
8513 -41 
8418.93 
8325.55 
8233.19 
8142 .08 
8052.23 

7963.72 
77 48.70 
7543 .79 
7349.82 
7167.93 
6999 -07 
6844.10 
6703.76 
6578.66 
b4b9.24 

6757.71 
6441.39 
590 b -91  
5576.37 
5636 -78 
4999.48 
4995.98 
4616.95 
4b74.66 
4589.40 

4545.26 
4531.32 
45 39.94 
4565.81 
4605.33 
4655.56 
4714.45 
4780 ~ 3 6  
4852.02 
4928.37 

5008.65 
5092.02 
51 78.  0 8  
52b6.34 
5356.42 
5448.03 
55UO. 92 
5134.90 
5729.70 
5970.15 

6213.87 
6707.83 
7207 0.36 
7710.5I  

10260 eb8 
12846.99 
15455.00 
18077.02 
20708.r7 
23345 - 7 2  

28633 .kl 

107.479 
101.492 
107.474 
lU1.390 
107.240 
107.025 
106.747 
iGS.4Ob 
io;. o n 5  
1 0 3 . 5 3 9  
105.015 

lU4.4J3 
102.732 
100.695 

98.347 
95.714 
92.822 
83.700 
85.375 
82.877 
73.232 

7s. 0 5 0  
14.203 
70.731 
68.553 
63.227 
b3.085 
LO. 0 2 3  
5b. 418 
48.769 
4 4 . 1 3 4  

40.229 
35.891 
34.010 
31.503 
29.306 
27.376 
25. 6b5 
24.143 
2 t . 7 8 2  
21 .561  

20. CbO 
19.463 
18.558 
11.732 
16 .976  
13.282 
13.643 
15.053 

11.301 

12.284 
13.66'4 

9.43G 
8.457 
5.605 
4.203 
3.365 
?.80? 
2 .408  
z .109  

l a b 8 9  

i i . 5 0 6  

- 1 0 1 . 0 0 4  
-99.955 
-97.435 
-94.851 
-92.206 
-89.493 
-86.721 
-83.887 
-80.996 
-78.042 
-75.0JZ 

-71.%8 
-64.085 
-55.890 
-47.381 
-38.572 
-29.483 
-20.029 
-10.478 

-0.757 
9.106 

19.113 
29.339 
39.7% 
50. 3JC 
61.146 
83.  482 

107.011 
157.9b5 
212.196 
269.117 

330.603 
393.488 
457.  6bO 
522.215 
586.569 
650.260 
713.005 
714.651 
835.141 
894. 494 

952.?77 
1010.064 
1Obb.4b1 
1122.010 
1 176.  961 ._ .~... 
1231 -243 
1284.921 
1338.215 
1391 -156 
1522 .031  

1851.500 
1907 ~ 5 6 2  
2161.718 
2415.576 
3679.858 
C978.115 
6338.134 
7767 e818 
9267.850 
IO 8 32.942 

14227.154 

161.916 
165.422 
169 .033  
172 .729  
176.508 
180.372 
184.318 
188.345 
192.452 
196.637 
200.899 

205.235 ~~ 

216.375 
227.935 
239.907 
252.265 
264.976 
276 .109  
291.376 
304.832 
318.427 

332.218 
Sbb. 0 7 s  
360.533 
374.915 
389.798 
420.270 
452.815 
522.401 
595.93 6 
673.330 

754.093 
837 .255  
921 .675  

1001.992 
1091.978 
1176.339 
1259.765 
1342.0 83 
1423.2 22 
1503 .191  

1582.050 
1659 .869  
1736.750 
1812.786 
1888.074 
1962.b97 
2036.671 
2110 .216  
2183 .366  
2364.596 

2544.207 
2 9 0 0 . 0 4 3  
3253.501 
3605.2 58  
5S62.882 
7152.483 
9003.912 

1 0  925.2 34 
12917.187 
14974 .779  

19361.392 

1.21111 
1.44148 
1.51229 
1.582 03 
1.65076 
1.11855 
1.78544 
1.85145 
1.91664 
1 .981  OS 
2.04465 

2.10749 
2 .  26118 
2.41037 
2.55571 
2.69701 
2.63445 
2.96919 
3.09864 
3.22383 
3.34469 

3.41265 
5.57520 
3.68856 
3.79706 
3.90532 
4.11561 
4.32605 
4.73652 
5.12570 
5.49440 

5.84547 
6.17845 
6.49188 
6.78564 
7.05991 
7.31534 
1.55385 
7.77640 
7.96459 
8.179bb 

8.36314 
8.53611 
8 .  69950 
8.85487 
9.00264 
9.14347 
9.27749 
9 .40639  
9.53045 
9.82386 

10.08733 
io. 5,284 
10.97887 
11.34928 
1 2 ~ 7 7 4 0 6  
13.00160 
14.62721 . ~. ~. 
15.31792 
15.93466 
16.67682 

18.48874 

1.432 
1.442 
1 .665  
1.486 
1 .507  
1 .528  
1 .547  
1.567 
I. 585 
1.603 
1 .620  

1.635 
1.670 
1 .705  
1.743 
1.181 
1.817 
1.850 
1.878 
1.905 
1.931 

1.954 
1 .994  
2.030 
2.019 
2.110 
2 .200  
2.299 
2.486 
2 . 6 5 4  
2.824 

2.961 
3.053 
3 . 1 0 0  
3.112 
3.097 
3.Db4 
3.021 
2.971 
2 .921  
2 .873  

2.827 
2.787 
2.750 
2.718 
2.690 
2.665 
2. 645 
2.828 
2.613 
2.585 

2.566 
2 .546  
2 .535  
2.531 
2.561 
2 . 6 6 2  
2 .800  
2 . 9 3 3  
3.057 
3.194 

3.623 

1 .765  
1 .784  
1.827 
1 .869  
1 .911  
1 .953  
1 .993  
2.034 
2.073 
2.112 
2.150 

2 .185  
2.270 
2 .353  
2.433 
2 .508  
2 .575  
2.631 
2 .674  
2 .707  
2.730 

2 .751  
2.195 
2 .811  
2 .965  
3.022 
3 . 2 1 3  
3.330 
3.585 
3 .774  
3.961 

4.106 
4 .202  
4.249 
4.258 
4.237 
4.197 
4.105 
4.086 
4.028 
3.970 

3.916 
3.867 
3.822 
3 .782  
3 .747  
3.716 
3.690 
3.667 
3 .647  
3 .607  

3 .578  
3.544 
3 .524  
3.514 
3.534 
3.634 
3 .773  
3.907 
4 .033  
4.114 

6.633 

7146  
7142 
7132 
7122 
7111 
7100 
7088 
7076 
7063 
7050 
7036 

7023 
6986 
6944 
6894 
6839 
6179 
6715 
6650 
6580 
6508 

6632 
bCb8 
622 8 
6084  
6006 
5815 
5790 
5672 
5 5 r 9  
5460 

5404 
5376 
5369  
5379 
5402 
5435 
5474 
5519  
5567 
5617 

5669 
5721 
5774 
5827 

5932 
5984 
6035 
6087 
6213 

6336 
6578 
6813  
7042 
8098 
9013 
9823 

10563 
11250 
11889 

13024 

~ a 8 0  

710-PHASE BOUNDARV 
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THERtiODrM4MIC PROPERTIES O F  PARlHYDRO6EN 

T EMPER AT URE 

DEG. R 

49.152 
50 
52 
54 
56  
58  
60 
62 
64 
6b 
68 

70 
75 
8 0  
85 
90  
95 

100 
105  
110 
115 

I20 
125 
1 3 0  
135 
140 
150 
160  
180 
200 
220 

240 
260 
280 
300 
320 
340 
3 60 
3 80 
400 
420 

440 
C 60 
480 
500 
520 
540 
5 60 
1 8 0  
600 
650 

700 
800 
900 

lo90 
1 5 0 0  
2000 
2500 
3 0 0 0  
3500 
4 0 8 0  

5 0 0 0  

OENSITI  

LBICU FT 

5.94130 
5.93101 
5.90 680 
5.88225 
5.85745 
5.83243 

5.78171 
5.75606 
5.73022 
5 .70421  

5.67805 
5.61210 
5.54557 
5.478 72 
5.41186 
5.34529 
5.27935 
5.21434 
5.15061 
5.08847 

5.02585 
4.96934 
1.90674 
4.84924 
4.78916 
4.67348 
4.55169 
C.31886 
4.10166 
3.90124 

3.71666 
3.54683 
3.39011 
J 24 680 
3.A1425 
2.99189 
2.87872 
2.77385 
2.67645 
2.58580 

2.50125 
2.42222 
2.34820 
2.27872 
2.21339 
2.15184 
2.09374 
2.01882 
1.98601 
1.86807 

5 . 8 0 7 i r  

1 .76314 
1.58589 
1.46169 
1.32191 
0.93520 
0.72387 
0.59044 
0.49850 
0.b3130 
0 .38002 

0.30658 

v i o n t o v i  ~ i i c ~ o u i ~  -Y ~OPIDVI 

BTUILU PSIA-ZJ FTIBTU PSIA 

872.62 
876.03 
883 .8b .. 
891.11 
898.56 
905.91 
912 -90 
919.99 
926.80 
933.70 
940 -26 

946.24 
961.07 
9 7 7 . ~ 6  
996. 38 

1016.57 
1037.72 
1059.93 
1082.1J 
1106.63 
l l J 4 . 0 3  

1197.09 
1205.76 
1178.82 
lA69.55 
1188.06 
1189.83 
1261.55 
1370.53 
1483 e82 
1606.71 

1724.J8 
1830.68 
1923.21 
20 0 3  -60 
2073.3b 
2135.32 
2191.71 
2244.42 
2295.76 
2346.52 

2397.74 
2450.32 
2504.14 
2559.75 
2617.04 
2675.73 
2736.60 

2861.8@ 
3024.29 

1191.56 
3531 -69 
3883.55 

6050.01 
8 O l l . l J  

10230.32 
12563 -47 
14960.13 
17560 -85 

24079.86 

zr9a .SJ 

w b .  15 

12.631 
12.567 
12.421 
12.286 
12.147 
1 2 . 0 1 1  
11.880 
li u 748  
11. 620 
11.490 
11.366 

11.251 
18.962 
l0 .64U 
10.296 

3.930 
3.558 
3.183 
8.820 
8.446 
9.012 

7.931 
7.489 
7 .102  
6.833 
5.555 
5.135 
5.737 
5.068 
4. COO 
'1.005 

3. 6 5 6  
3 .407  
3.239 
3.118 
3 . 0 3 8  
L. 986 
2.951 
2.929 
2.914 
2.902 

2.893 
2.884 
2.874 
2.863 
20 851 
2.8J9 
2. 82r 
2 . 8 1 0  
?. 794 
2.755 

1.715 
2 .641  
2.S80 
2.528 
2. 340 
2.181 
2.036 
1.920 
1.826 
1 .737  

1.521 

53128.28 
52789 .09  
5 1994 e 2 0  
51206.3C 
50626.04 
49653.81 
b8890.17 
48135.63 
47390.70 
46655.87 
45951.62 

4 5218 .45 
4 3 486.99 
41834.58 
40267.63 
38791.83 
3 7C12.07 
36132.36 
35955.72 
33884.13 
3 2 91 8 .  54 

3 3 963.34 
32  009.45 
28983.9b 
27041  -15 
2 6 03  7 -62 
23364.94 
2 2 74 0.19 
20803.73 
19173.9b 
1 7  90 4.37 

16893.25 
16071.83 
15393.15 
16824.44 
14342.16 
13928  -93 
13571 .  bO 
13260.01 
12986.18 
12743  -79 

12527.75 
LZ 333.98 
12159.14 
12000.51 
11815 -84  
1172J.27 
11601.27 
11488.54 
11383.98 
11152.65 

10955 -92 
IO 637.90 
10390.74 
l a  192 -61 

9595.82 
9299.61 
9125.22 
9011 .sa 
8931.50 
8871.78 

'8778 .30 

I O Y I D T I  I V  THERMAL YISCOSITV THERMAL DIELECTRIC PRANOTL 

1 IDEG.  R BTUIFT-HR-R LBIFT-SEC SP FT/HR 
* CONDUCTIVITY OIFFUSIVITY CONSTANT NUMBER 

x io5 

0 .0020 230 
0.0020362 
0.0020 670 
0 - 0  0209 72 
0.0021267 
0.0 021 5 54 
0.0021834 
0.0022105 
0.0022368 
O.OO2Z621 
0.0022863 

0 .on230 95 
0.0 023 b 24 
0 .PO240 70 ... ~ . 
0.0024423 
0.0024674 
0 . 0 0 2 4 8 1 1  
0.0024825 
0.0 OZI71O 
0.0024459 
0.0 024069 

0.0022981 
0 .a 023 181  
0 .0  0264 06 
0.0025352 
0 . 0 0 2 5 l l S  
0.0027000 
0.0026395 
0 - 0  026158 
0 a 0  025635 
0 - 0  024650 

0.0 023814 
O.OO2295k 
0.002209b 
0.0 021251 
0 .on20 435 
0.0013656 
0 .a 018911 
0.0 0182 07 
0.00175W. 
0.0016919 

0.0011776 
0.0014319 
0 . 0  013 889 
0 . 0 0 1 3 4 a 4  
0 - 0  013 102 
0.0 012 7 42 
0.0011926 

0.0011212 
0.0010 025 
0.0 0090 75 
0.0008298 
0.0005841 
0 .a 004519 
O.OOd3688 
0.0003115 
0 .00026% 
0.0002377 

0.OOOl 924 

0.12402 
0.12479 
0.12634 
O.lL758 
0.12803 
0.12828 
0.12837 
0.12836 
0.12821 
0.12797 
0.12763 

0.12722 
0.12590 
0.12431 
0.12258 
0.12080 
0.11901 
0.11728 
0.11561 
0.11441 
0.11345 

0.11248 
0.11174 
0.11084 
0.11014 
9.10940 
0.10952 
0.11019 
0.11280 
0.11893 
0.12293 

0.12534 
O.lZb57 
0.12696 
0.12679 
0.12621 
0.12557 
0.12484 
0.12414 
0.12358 
0.12318 

0.12295 
0.12293 
0.12309 
0.12344 
0.12397 
0.12464 
0.12549 
0.12646 
0.12755 
0.13071 

0.13439 
0.14281 
0.15206 
0.16186 
0.21493 
0.27127 
0.13494 
0.39264 
0.45068 
0.51329 

0.691 53 

4.145 
3 .969  
3.605 
3.300 
3.010 
2.819 
2 .627  
2.4bl  
2.316 
2.188 
2.075 

1.975 
1.767 
1.607 
1.480 
1 .379  
1.295 
1.226 
1.168 
1.119 
1.077 

1.040 
1.009 
0.979 
0.954 
0.930 
0. 890 
0.852 
0.693 
0-709  
0.713 

0.710 
9.703 
0.694 
0.68b 
0.679 
0.672 
8.668 
0 .664  
9.662 
0.661 

0.662 
0.663 
0.665 
0.669 
0.673 
0.677 
0.ba3 
0.689 
0.695 
0.714 

0.734 
3.779 
0.829 

1.155 
1.427 
1.690 
1.942 
2.184 
2.418 

2.864 

o . m i  

0.01182 
0.01179 
0.01171 
0.01161 
O.Oll4L 
0.01126 
0.01109 
0.01992 0 .O1074 

0.01057 
0.01041 

0.01025 
0.00988 
0.00953 
0.00919 
0 . 0 0  890 
0.00865 
0 . 0 0 8 4 4  
0.00829 
0 . 0 0 8 Z l  
0 .00817 

0.00814 
0.00101 
0.00785 
0 0 0  766 
0.00756 
0.00729 
0.00727 
0.00729 
0.00768 
0.00796 

#.OO821 
0.00849 
0.00881 
0.00917 
0.00957 
0 . 0 1 0 0 0  0.01046 

0.01095 0 .01146  

0.01200 

0.01255 
0.01313 
0.01372 
0.01432 
0.01495 

0.01624 
0.01692 0.01760 

0.01940 

0.02130 
0.02541 
0.02993 
0.03485 
0 - 0 6 5 0 4  
0.10540 
0.15 037 
0.20159 
0.25906 
0.32360 

0 .48685 

a.oiss9 

1 .32379  
1.32315 
1.32165 
1.32012 
1.31859 
1.31704 
1.31548 
1.31391 
1.31233 
1.310 74  
I. 3 0914 

1 .30753  
1.30349 
1.29943 
1.29536 
1.291 31 
1.28728 
1.28.331 
1.27941 
1 .27559  
1.27188 

1 ,26816 
1. 2 64 80 
1.26110 
1.25771 
1.25417 
1 .24739  
1.240 30 
1.22684 
1. 214L2 
1.20307 

1.19270 
1.18321 
1.17460 
1.16b70 
1.15946 
1.15281 
1.1 4669 
1.14105 
1.13583 
1.13099 

1.i 2649 
I. 1 22 30 
1.11839 
1 .11473  
1.31130 
L.19807 
1 . 1 0 5 0 4  
1.10217 
1.09947 
1.09331 

1.88789 
1.07879 
1.071C3 
i . 06534 
1.0 4590 
1.03539 
1.02880 
1.02427 
1.02097 1.01846 

1.01288 

2.1237 
2.0425 
1.8769 
1.7400 
1.6337 
3.5b45 
1.4686 
1.4038 
1.3480 
1.3002 
1.2583 

1.2212 
1.1474 
1.0950 
1.0581 
1 . 0 3 0 5  
1.0086 
0.9902 
0.9724 
0.9528 
0.9327 

0.9153 
0.9090 
0.9151 
0.9219 
0.9251 
0.9395 

0.7924 
0.8103 
0.8273 

0.8373 
0.8400 
0.8368 
0.8296 
0.8199 
0.8091 
0.7380 
0.7870 
0.7767 

0 . 9 2 6 ~  

0 .76rz  

0.7585 
0.7507 
0. 7437 
0.7375 
0.7320 
a . n n  
0.7229 
0.7191 
0.7157 
0.7088 

0.7035 
0. 6962 
0.6916 
0.6885 
0. 6834 
0.6733 
0. 6851 
0.6955 
0.7036 
0.7077 

0.6908 

TWO-PHASE BOUNOARY 
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1 H E R H O O I N A ~ X C  PROPERTXES OF PARAHVOROGEN 

9 0 0 0  PSXA I S W A R  

TEHPERAlURE VOLUS 

OEG. R CU F T I L B  

50.268 0.16714 
52 0.16772 
54 0 . i 6 a ~ 9  
56  0.1690 8 

60 
62 
6 4  
66  
68 
70 

75  
80  
85  
9 0  
95  

1 0 0  
1 0 5  
1 1 0  
115 
1 2 0  

1 2 5  
1 3 0  
135 
1 4 0  
1 5 0  
1 6 0  
180 
LOO 
220 
240 

2 60 
2 8 0  
3 0 0  
320 
3 40 
360 
3 80 
400 
420 
440 

b 6 0  
4 8 0  
5 0 0  
520 
540 
560 
580 
600 
650 
700 

800 
900 

1 0 0 0  
1 5 0 0  
2 0 0 0  
2500 
3 0 0 0  
3500 
4 0 0 0  
5 0 0 0  

58 0.16978 
0.17049 
0.17122 
0.17195 
0.17270 
0.173C6 
0 . 1 7 U 3  

0.17621 
0.17824 
0.18034 
0.18249 
0.18468 
0.18690 
0.18915 
0.19140 
0.19366 
0 m 19591 

0.19812 
0.20076 
0.20286 
0.2050 1 
0.20 988 
0.21537 
0.22626 
0.23778 
0.24955 
0.26152 

0.27364 
0.2858 7 
0.29817 
0.31052 
0.3228 9 
0.33528 
0.34766 
0.36003 
0.37239 
0.38472 

0.39703 
0.40951 
0.42156 
0.43379 
0.44599 
0.45816 
0.47031 
0.48243 
0.51263 
0.5427 1 

0.6025 6 
0.66209 
0.72142 
1.01664 
1.31128 
1.60599 
1.90086 
2.19593 
2.49136 
3.086b8 

X S O l H E R M  ISOCHORE INfERNAL 
UERIYATIVE O E ~ I Y A I X W E  ENERGV 

CU FT-PSIAILB ' S I A I R  8TUILB 

9241.84 
9158.11 
9062.11 
(1966.92 
8872.61 

8686.88 
8595.60 
8505.47 
8416.56 
6328.94 

8115.97 
7912.56 
7719.75 
7538.53 
7369.84 
7214.51 
7073.28 
6946.75 
6835.40 
6739.54 

6659.34 
6830.96 
63 8 8 - 0 1  
S751.7b 
5364.15 
5169.75 

4946.14 
4844.74 
4787.53 

4762 -91  
4762.71 
4781.20 

4858.91 
4912.85 
4974. 34 
5042.01 
5114.7? 
5191.73 

5272.17 
5355 - 5 1  

5529.06 
5618.55 
5709.48 
5801.63 
5894.82 
6131.40 
6371 -8s  

6860.55 
7355.31 
7854.61 

10390 -16  
12966.55 
15567 -65 
18183.99 
20810.95 
23445.17 
28727.91 

a779.24 

sie1.05 

4814.2r 

544i.zr 

103 .036  
1 O i .  062 
193.930 
ioa .932  
108.769 
104 .542  
104 .251  
107.899 
101.485 
10?.012 
106 .479  

104.899 

100.744 
98.217 
95.423 
92.391 
89.146 
B i .717  
82.131 
78.412 

74.585 
74.010 
70.757 
6¶-213 
63.993 
61.270 
'55.731 
50.962 
45.210 
41.190 

34.742 
35.756 
33.152 
30.868 
28.852 
27 .065  
25.473 
24.047 
22.766 
21.609 

2D. 561  
19.608 
1¶ .739  

i a z . 9 8 a  

i r .  942 ~ .~ 
17.211 
16.536 
15.913 
15.336 
14 .063  
1 2 . 9 8 8  

11.275 
3.970 
8.941 
5.925 
4 . 4 4 4  
3 .559  
2 .969  
2.547 
2.231 
1.787 

-98.669 
-96.522 

-91.384 
-88.721 
-85.997 
-83.213 
-80.369 
-77. 46b 
-74.506 
-71.491 

-63.732 
-55.659 
-47.265 
-38.564 
-29.569 
-20.195 
-10.706 
-1.024 

8.825 
18.818 

28.932 
39.367 
49.928 
60. bel 
82.919 

106.278 
156.733 
2 1 0 -  829 
261.384 
329.009 

391.823 
455.952 

584.846 
648.560 
711.344 
773 .039  
833.589 
893.009 
951.366 

1 0  08.729 
1065.204 
1120.884 
1175.864 

-93.915 

520. +a9 

1230 .226  
1283.983 
1337.355 
1390.372 
1521 .429  
1651.067 

1907 .628  
21 bl. 864 
2414 .903  
3680.855 
4979.457 
6339.660 
7769.493 
9269 .564  

10834.437 
14225.165 

ENTHALPI 

BTUILB 

179.880 
182.985 

190.397 
194.228 
198.140 
20 2.132 
206.204 
210.353 
214 .579  

i86 .650  

z i 8 . a i a  

229.927 
24 1.3 96  
253.281 
265.560 
278 .203  
29 1.2 82 
30 4. 5 1 5  
317.961 
331.5 73 
345.3 0 5 

359.113 
373.949 

402.140 
432.702 
465.197 
533 .812  
607.097 
684.267 
764.842 

847.8 5 7 
932.365 

1017 .404  
1102.341 
1186.677 
1270.101 
1352.433 
1433.6 0 2 
1513 .612  
1592 .522  

1670.397 
1747.341 
1823.443 

1973 .492  
2047.535 
2121.150 
2 194. 368  
2375 .762  
2 55 5.52 5 

3aa.ooo 

i 8 9 a . 7 9 9  

2 911.62 0 
3265.280 
3617.190 
5375.150 
7164.777 

IO 937.387 
12 929.2 0 6 
14966.427 
19361.951 

9 0 1 6 . i 4 0  

ENlROPV 

BTUILB-R 

1.41986 
1.48060 
1 .54975  
1.61789 
1.68510 
1 .75141  
1.81686 
1.88149 
1.92533 
2.00840 
2.07071 

2.22313 
2 .37115  
2.51550 
2.655 84 
2.79254 
2.92673 
3.05585 
3.18094 
3.301 95 
3.41884 

3.53157 
3.64788 
3.75382 
3.85807 
4.06757 
4.27738 
6.68619 
5.07005 
5.43768 
5.78794 

6.12032 
6.43334 
6.72683 
7.00095 
7.25630 
7.49481 
7.71740 
7.92566 
8.12083 
8.30443 

8.47752 

8.79655 
8 .94446  
9 .08541  
9.21956 
9.34858 
9.47276 
9 .763c3  

IO. 03013 

1 0 . 5 0 5 9 8  
10.92225 
11.29282 
12.71791 
is. 74545 

a . 6 4 i o 4  

14.57110 
15 .26171  
15.87841 
16.62048 
18.43151 

1.440 
1 .460  
1.411 
1 .502  
1.523 
1 .543  
1 .562  
1.581 
1.599 
1 .616  
1 .631  

1.667 
1 .704  
1.744 
1 .783  
1.821 
1.357 
1.888 
1.918 
1.948 
1.978 

2 .007  
2.043 
2.085 
2 .129  
2.220 
2.316 
2 .497  
2.663 
2.832 
2.968 

3.06U 
3.107 
3.119 
3.104 
3.071 
3.028 
2.976 
2.928 
2.880 
2.834 

2.793 
2.756 
2.724 
2 .696  
2 .671  
2 .651  
2.633 
2.618 
2.590 
2.571 

2.550 
2 .539  
2.534 
2 .564  
2 .664  
2 . 8 0 1  
2.934 
3.051 
3 .194  
3 .616  

1.775 
1.812 
1.853 
1.895 
1.936 
1 .976  
2 .016  
2.055 
2.094 
2.132 
2 .167  

2.252 
2.335 
2 .417  
2.493 
2.562 
2 .622  
2 . 6 6 9  
2.707 
2 .736  
2 .756  

2.766 
2.821 
2.891 
3.010 
3.154 
3.314 
3.572 
3.762 
3.950 
4.098 

4.196 
4.245 
4.255 
4 .235  
4 .196  
4.145 
4.088 
4 .029  
3 .972  
3.919 

3.870 
3.825 
3.786 
3.751 
3.720 
3 .693  
3.670 
3.650 
3.610 
3 .581  

3 .547  
3.526 
3 .515  
3.534 
3.634 
3 .172  
3.907 
4.033 
4 .173  
4 .624  

cv CP 

UTU I LB - R  

YELOCITV 
OF SOUND 

F l l S E C  

7264 
7256 
7247 
7238 
7228 
7218 
7207 
7196 
7184 
7171 
7159 

7126 
7087 
7040 
6988 
6931 
6870 
6807 
6740 
6669 
6596 

6521 
661 0 
6406 
6138 
5942 
5854 
5818 
5690 
5595 
5534 

5501 
5490 
5497 
5516 
5545 

562 4 
5669 
5717 
5767 

5817 
5868 
5919 
5970 
6021 
6071 
6121 
6170 
6293 
6413 

6649 
6879  
7105 
8146 
9052 
9155 

1 0 5 9 1  
11276 
11912 
13046 

5542 

TYO-PHASE BOUWDARI 
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THERMOOVNAMIC PROPERTIES OF PARAIIYOROGEN 

9 0 0 0  PSIA I S W A R  

TEMP~RATURE 

OEG. R 

50.268 
52 
54 
56  
58 
60 
62 
64 
66  
68 
70 

75  
80 
85 
90 
95 

100 
105  
1 1 0  
115 
120 

125  
130 
135  
140 
150 
160 
1 8 0  
LOO 
220 
2 40 

260 
2 80 
300  
320 
340 
360 
380 
400 
420 
440 

4 60 
480 
5 0 0  
5 2 5  
540 
5bO 
5 80 
600 
650 
700 

800 
900 

1 0 0 0  
1500 
2000 
2500 
3 0 0 0  
3500 
4 0 0 0  
5000 

DENSITY 

L w c u  FT 

5.98301 
5.96248 
5.93854 
5.91436 
5.88995 
5.86532 
5.84050 
5.81548 
5.79029 
5.76494 
5.73944 

5.67514 
5.61027 
5.54509 
5.47987 
5.41490 
5.35049 
5.28694 
5.22456 
5 . 1  6365 
5 .1045 i~  

5.04739 
4.98102 
4.9295Y 
4.87783 
4.76455 
4.64327 
4.41965 
4.20563 
4.00727 
3.82384 

3.65445 
3.49813 
3.35380 
3.22043 
3.09701 
2.98261 
2.87638 
2.77754 
2.68538 
2.59930 

2.51872 
2.44314 
2.37212 
2.30526 
2.24221 
t . l 8 t b *  
2.12627 
2.0 7286 
1.950 71 
1.84260 

1.65960 
1.51036 
1.38615 
0.98363 
0.76261 
0.62267 
0.52 608 
0.45539 
0.40139 
0.32399 

899.96 
907.01 
914.59 
922.39 
930.10 
937.41 
944.95 
952.16 
959.49 
966.47 
972 ad8 

988.04 
1006.51 
1026.92 
1048.72 
1071.61 
1095.66 
1119.75 
11.46 -25 
11 75 -77 
1206.96 

12 46.52 
1297.04 
1286.79 
1238.06 
1259.50 
1298 -42 
1421.65 
1535.58 
1659.57 
1778 -18 

1885.04 
1977.77 
2057.91 
2127.16 
2180.49 
224b -13 
2296.04 
2346.60 
2396.62 
2447.15 

2499.12 
2552 -41 
2107.55 
2664.44 
2722.80 
278.3.18 
28b5.08 
2901.15 
3070.29 
32 37. 36 

3581.31 
3929.09 
4280.24 
6095.lb 
8086.28 

10275.81 
12589 -34 
15005.62 
17603.29 
24086. 57 

V C O H / O V ~  v C O P / O U ~  - V  IOP/OV$ 

8TUlI.B PSIA-:J FTlBTU PSIA 

11740.79 

11385.40 
11109.18 
1 0  887.70 
10220.05 

9888.47 
9 6 9 3  -38 
9566.18 
9477.05 
9110.60 
930 7 .  67 

12. 6 5 4  
12.530 
12.397 
12.260 
12.125 
11 .996  
11.865 
11.738 
11.610 
11.487 
11.372 

11.085 
10.771 
10.419 
1 0 . 0 5 1  

3. 677  
9.298 
8 .932  
1 .554  
8.1b6 
7.768 

7 .363  
7.272 
6. 884 
6.569 
b. 051  
5.697 
5 .140  
4.551 
4 .072  
3.718 

3.465 
3.29U 
3.169 
3 . 0 8 8  
3.033 
2.997 
2 .974  
2.957 
2.944 
2 .934  

2.923 
2.912 
2.900 
2.887 
Z.874 
2 . 8 5 8  
2.842 
2.826 
1.7b4 
2.742 

2.664 
2. 600 
2 .545  
2.350 
2.187 
2 . 0 4 0  
1 . 9 2 3  
1.829 
1 .740  
1 .525  

S5293.98 
54605.03 
53815.68 
13033.56 
5 2  259.19 
5 1493  -07 
30735.69 
49987.56 
49249.15 
48520.95 
47803 .43  

41059.32 
44391.64 
42 806 -70 
b1310.16 
39906 a95 
38601. 1 7  
37396.01 
36293 -72  
35295.59 
3CIO1.97 

33612.29 
34025.11 
31490 a 3 0  
28056.12 
2 5557.78 
24004.52 
22975.83 
20801.65 
19416.18 
18306 a 74 

17405.83 
lbbb0.56 
16035.19 
15504.02 
15048.09 
14653.12 
14308 .09  
14004.37 
13735.12 
13  494.85 

13279.10 
13P. l . ib  - . . . . - - 
1290 7 -35 
12745.93 
12597.95 
124b1.72 
12355.81 
12219.02 
11%0.58 

t 0 V I O l b l V  THERHAL VISCOSITY THERHAL OIELECTRIJ 
CONOUCTIVITY OIFFUSIVITY CONSTANT 

I I O E G .  R BTUIFT-MR-R LWFT-SEC 
x 1115 

0 .OO19719 
0.0 0 1  3973 
0 ~ 0 0 2 0 2 6 0  
0.0020540 
0 a 0  020813 
0 a 0  021 0 79 
0.0021336 
0.0021585 
0.0021 825 
0.0022055 
0.002227b 

0.0022775 
0 - 0  023198 
0.0023535 
0.0023775 
0.0023911 
0.0021935 
0 .OOZ383d 
0~0023618 
0 a 00232 69 
0.0022793 

0.0022190 
0 .OO21752 
0.0022470 
0 .0024313 
0.0025039 
0.0 025524 
0 0 025 129  
0.0024499 
0.0023802 
O.OO23Obb 

0.0022258 
0.0021461 
0 .OD20 675 
O.OOl4909 
0.0014175 
0.0018 C70 
0.0017803 
0.0017171 
0 -0016575 
0.0016013 

0 - 0  015484 
o.noi498b . . . . - . . . . 
0 .OOlC518 
0.0016077 
0.0013661 
0.0 0 1  3 Z 70 
0.001z900 
O.OOL2951 
0.0 011 7 58 
0 ~ 0 0 1 1 0  63 

0.000990J 
0 dl008974 
0.0008212 
0 0 005  7 98 
0.0 00 44 94 
0.0003671 
0.0003103 
0 - 0  002 688 
O.OOO2370 
0.0001920 

0.12754 
0.12892 
0.13023 
0.13072 
0.13100 
0.13111 
0.13112 
0.13099 
0.13076 
0.130 43 
0.13002 

0.12871 
0.12711 
0.12536 
0.12355 
0.121 74 
0.11996 
0.11821 
0.11703 
0.11603 
0.11510 

0.11427 
0.1131 8 
0.11269 
0.11205 
0.11213 
0.11273 
0.11560 
0.12179 
0.12576 
0.12810 

0.12925 
0.12953 
0.12925 
0.128 62 
0.12782 
0.12698 
0.12620 
0.12555 
0.12506 
0.12476 

0.124b7 
0.12476 
0.12506 
0.12553 
0.12616 
0.1269b 
0.12790 
0.12895 
0.13205 
0.13569 

O.ly109 
0.15338 
0-16321 
O.21717 
0.2 7727 
1.33493 
0.49264 
0.45013 
0.51306 
0.68940 

4.295 
3.940 
3.593 
3.299 
3.048 
2.833 
2. 646 
2.484 
2.341 
2.215 
2.103 

1.874 
1 -697  
1.558 
1. 447 
1.356 
1.281 
1.218 
1.165 
1.120 
1.082 

1.048 
1.014 
0.990 
0.968 
0.925 
0.U84 
0.712 
0 . 7 2 9  
0.733 
0 .729  

0.721 
0.712 
0.703 
0.695 
0. 688 
0.682 
0.b78 
0.675 
8 .  673  
0.673 

0.674 
0.676 
01679 
0.682 
0.b87 
0.b92 
0.698 
8.704 
0.722 
0.742 

0.787 
0.836 
0.889 
1 .167  
1.645 
1.714 
1 .973  
2.223 
2.463 
2.923 

59 FTlMR 

0.01201 0.01194 

0.01184 
0.01167 
0.01149 0.01131 

0.01113 
0.01096 
0.01078 
0~01061 
0.01045 

0.01007 
0.00970 
0. 0 0  935 
0.00904 
0.00877 
0.00855 
0.00838 
0.00827 
0. 00821 
0.00818 

0.00818 
0.00805 
0.00790 
0.00763 
0.007bb 
0 .00733  
0.00732 
0.00770 
0.00794 
0 . 0 0 8 1 8  

0.00843 
i ; i o e 7 2  
0.00906 
0.00943 
8.00984 
0.01027 
o . o i n 7 s  

1.32639 
1 .32511  
1.323 62 
1.322 12 
1.32060 
1.31908 
1.3 1754 
1.31599 
1.31444 
1.312 87 
1.3l130 

1.30735 
1.30338 
1.29940 
1.29543 
1 .291  49  
1.28760 
1.28377 
1.280 0 2  
1.2 7637 
1.27284 

1 .21944  
1.21550 
1.26245 
1.25939 
1.25273 
1.245 63 
1.23265 
1.22035 
1.20906 
1 .19871  

I - 18923 
1.18054 
1.17257 
1.16525 
1.11852 
1.15230 _~_._ ~. 

. 1.14b5b 
9.01122 1.14124 
0.01172 1.13630 
0.01225 1.13171 

0.01279 
0.013S5 
0.01 393 
0.01 452 
0.01513 
0.01575 
0.01639 
0.01704 
0.02056 0.11875 

0.02448 
0.02880 
O.OS351 
0.06258 
0.10005 
0.14259 
0.19103 
0.21536 
0.30633 
0.46013 

1.12742 
i . 12341  
1.11965 
1.11b13 
1.112 8 1  
1- I0969  
1 -10674  
1.10395 
1.09759 
I. 0 91 99  

1.08256 
1 .#7493  
1.01860 
1.01132 
1.03731 
1.03039 
1.02563 
1.02216 
1.01951 
1.0 1573  

P m o r L  
NUMBER 

2.1516 
1.9932 
1.8403 
1.7213 
1.6217 
1.5371 
1.4649 
1.4029 
1.3497 
1.3032 
1.2620 

1.1803 
1.1223 
1.0814 
1.0511 
1.0275 
1 . 0 0 8 1  
0.9899 
0.9705 
0.9510 
0.9322 

0.9136 
0.9101 
0.9151 
0.9359 
0.9361 
0.9360 
0.7919 
0 .8106 
0.8285 
0.8393 

0.8427 
0.8399 
0.8329 
0.8233 
0.8125 
0 . 8 0 1 2  
0.7902 
0.7797 
0.7700 
0.7611 

0.7532 
0.7460 
0.7397 
0.7341 
0.7291 
0.7257 
0.7208 
0.7173 
0.7101 
0.7046 

0.6970 
0. 6921 
0.6889 
0.6835 
0.6818 
0.6952 
0.7069 
0.7162 
0.7212 
0.7059 

I59 



TIER)(OOVNAMIC PROPERTIES OF PARAHYOROGEN 

9500 PSIA I S W A R  

TEMPERATURE 

OEG. R 

51.366 
5 2  
54 
56 
58 
60 
62 
64 
66 
6b 
70 

75 
b0 
b5 
90 
95 

1 0 0  
1 0 5  
110 
115 
120 

125  
130 
135 
140 
1 5 0  
160 
1 8 0  
LOO 
2 2 0  
240 

260 
2 b0 
3 0 0  
320 
3 4 0  
360 
3 b0 
4 0 0  
4 2 0  
440 

460 
CbO 
590 
520 
5 4 0  
560 
5bO 
606 
650 
roo 

bo0 
900 

1 0 0 0  
1 5 0 0  
2 0 0 0  
2 5 0 0  
3 0 0 0  
3500 
4 0 0 0  
5 0 0 0  

voLunE 

CU F T l L B  

0.16652 
0.1662 2 
O.166b7 
0.16753 
O.lbb20 
0.16b89 
0.1695 b 
0 .170z9 
0.17100 
0.17173 
0.1724l 

O. l lSJ6 
0.1763 0 
0 .17830 
0 .1  bo55 
O.lb244 
O.lb457 
0.1 b67 1 
0.1 b8b7 
0.19102 
0.19517 

0.39529 
0.19138 
0.20002 
0.201(15 
0.20582 
0.21052 
0.22149 
0.23234 
0.24344 
0.25473 

0.26617 
0.27772 
0.2 b93 5 
0.30102 
0.31271 
0.32443 
0.33614 
ir.347u4 
0.35953 
0.3112 G 

0.3b215 
0.3944 b 
6.40658 
0.41766 
0.42921 
P.44074 . .  
0.4522 4 
0.46372 
0.49232 
0.52080 

0.57747 
0.63315 
0.69002 
0.96951 
1.24b44 
1.52748 
1.60670 
2.Ob614 
2.36592 
2.92949 

ISOTHERH 130CMORE I N r E R W L  ENlMALPV 
O E R I Y A T I Y E  D E I I U A T I V E  ENERGV 

CU F T - P S I A I L 0  PSIA/R BTUlLd 

9537.65 
9507.43 
9412 -5'4 
9318.52 
9225.31 
9133.01 
9041.68 
b951.40 
bb62 -25 
8774.23 
b6b7.48 

b476.41 
b274.69 
8083.12 
7902.73 
7734.42 
75 79 - 01 
7437.23 
7309.69 
1196.87 
7099.15 

70 16 -69  
6949.64 
7364.15 
6919.59 
5922.69 
5395.511 
5402.40 
5220.90 
5103.13 
5032.47 

4996.8U 

4990.25 
5022.75 
5063.67 
5 1  12 - 5 8  
5 1  69 -59  
5233.24 
5302.36 
5376.01 

5453 .44 
5514 -02  
5617.25 
51U2. 7 1  
5790.05 
5878.98 
59b9.27 
6060.72 
6293.42 
6510 -50 

7013.34 
7503.65 
799b -90 

10519.29 
130 b5.26 
1567b. 56 
1b2b9.37 
20911 .e7 
23542.53 
21819.97 

4987.45 

110.588 
110.607 
110.625 
110.517 
l lO.C63 
110.2b6 
110.045 
103.141 
103.376 
101.951 
101.166 

107.003 
165.19b 
103.06b 
100.653 

97.945 
95.000 
91. b34 
bb.474 
84.945 
b1.274 

77.4b3 
73.595 
74.348 
70.912 
65. b72 
62.021 
511.974 
53.099 
4b.240 
44.113 

49.559 
37.474 
34.717 
32.406 
30.31 0 
Zb.441 
25.187 
25.299 
23.959 
22.74b 

21.b50 
20.651 
13. 73b 
1). 902 
lb.  133 
17.424 
16.769 
lb. 1 6 1  
14.821 
13.6b9 

l1 .8bL 
10.50b 

9. 423 
5.245 
4.6b4 
3.751 
3.130 
?.6b6 
2 .352 
1. be5 

-96.322 - 95.544 
-93.1150 
-90.495 
-87.877 - b5.1Y9 - 02.460 
-79.863 
-76.807 
-73.095 
-70.927 

-63.216 
-55.32b 
-47.044 
-3b.446 
-29.543 
-20.248 
-10.b20 

-1.1b1 
b -650 

lb.649 

21.797 

49. b32 
b0-4Ob 
b2.561 

105.7b6 
155.704 
209. b65 
267.094 
327.61b 

390.358 
454.440 
51b.953 
5b3.308 
647.CS7 
709.b51 
771.589 
b32.191 
891.671 
950.092 

IO 01.524 
1 Ob4.071 
1119.b24 
1174.879 
1229.318 
1283. 247 
1336.592 
13b9.6bl 
1520.911 
lb50.713 

1907.363 
2 162.046 
2415.294 
3 6 b L  921 
4960.b76 
6341.312 
7771.260 
9271.3bO 

10 b36.060 
14223.412 

3 9 . ~ 5  

195.729 
196.862 
200.499 
204.216 
20d.016 
211.896 
215.856 
219.b94 
224.010 
ZLb.202 
232.467 

243.430 
254. b14 
266.619 
27U.824 
291.503 
30S.432 
317.631 
33 1.0 65 
344.6UP 
358.564 

372.345 
3b6.291 
401.493 
415.491 
444.650 
476.096 
545.341 
b l  b. 3 86 
695.33 6 
175.72b 

b5b.596 
942.994 

1027.953 
1112.b3U 
1197.14b 
12bO.Ebl 
1362.903 
1444.094 
152*.139 
1601.192 

1661.019 
175 b.Olb 
lb34.1bO 
190 9.599 
lYb4.356 
205b.461 
2132.142 
2205.425 
23b6.973 
C568.819 

7117.062 
902b.364 

10949.510 
12961.192 
1499b.057 
19376.798 

ENrROPl 

0IUlLcl-R 

l.CZb26 
1.65022 
1.51881 
1.58640 
1.653 07 
1.71884 
1.78575 
1.84716 -. ~ . 
1.91119 
1.91375 
2.03556 

2 . l b 6 b l  
2.33373 
2.47710 
2.61659 
2.75260 
2.8862b 
3.01507 
3.16004 
3.26117 
3.31b41 

3.49171 
3.60113 
3.71579 
3.81155 
4.01876 
4.22203 
4.63311 
5.01770 
5.38421 
5.73374 

6.Ob553 
6-37b14 
6.67116 
6.94531 
7.211057 
7.43905 
7.661 67 
7.86999 
U.06524 
b.24b95 

8.42215 
8.58579 
b. 74142 
8 .  b8945 
9-03052 
9.1 b* 79 
9.29193 
9.41b21 
9.7OU13 
9.97604 

10.45222 

11.23945 
12.66412 
13.692 3 7 
14.51799 

i o .  86672 

15.20857 
15.82522 
16.5 67 20 
ie. .smi 

CY CP 

BTU I L 3  -R 

1.44b 
1.455 
1.476 
i.497 
1.518 
1.538 

1.576 
1.595 
1.612 
1.628 

1. 665 
1.703 
1.744 
1.785 
1.b25 
lab63  
1.b96 
1.929 
1 s 962 
1.995 

2.029 
2.062 
2.098 
2.144 
2.2C1 
2.34C 
2.598 
2.671 
2.839 
2.975 

3.066 
3.114 
3.126 
3.111 
3.078 
3.1134 
2.985 
2.935 
2-bt16 
2.841 

2.799 
2 . 7 6 ~  
2.73C 
2.702 
2.677 
2.856 
2.b3Y 
2.624 
2.595 
2.575 

2.552 
2.543 
2.538 
2.566 
2.666 
2.803 
2.935 
3.059 
3.194 
3.610 

1.558 

1.7b4 
1.797 
1.838 
1.879 
1.920 
1.9611 
2.000 
2.039 
2.077 
2.114 
2.150 

2.235 
2.318 
2.401 
2.479 
2.551 
2.614 
2.665 

2.741 
2.767 

2.7b4 
2.793 
2.b4b 
2.9G5 
3.103 
3.276 
3.560 
3.150 
3.940 
4.090 

4.1bP 
4.240 
4.251 
4.235 
4.195 
4.145 
4.U88 
4.031 
3.97* 
3.921 

3.872 
3.828 
3.789 
3.754 
3.721 
3.b97 
3.673 
3.853 
3.i.13 
3.584 

3 .549 
3.528 
3.516 
3.532 
3.634 
3.772 
3.907 
4.035 
4.171 
4.616 

2.107 

VELOCITY 
OF SOUNO 

F T l S E C  

1379 
7376 
7369 
7 3 b l  
7352 
7343 
7333 
7323 
7313 
7302 
7291 

7 2 b l  
7225 
71b1 
7152 
707b 
7019 
6959 
6b94 
6825 
6753 

6679 
6604 
6b06 
6619 
6164 
5916 
5961  
5b2b 
5728 
SbbZ 

5624 
5609 
5612 
562b 
5654 
5688 
5128 
5711 
5816 
5864 

5912 
5961  
6010 
bo59 
6106 
6156 
0205 
6253 
6372 
6289 

6719 
6945 
7166 
8192 
9090 
9bb7 

10619 
1 1 3 0 1  
11935 
130b6 
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TMERMOQINAMIC PROPERrIEP OF PARAHIDROGEN 

9500 PSIA ISOBAR 

TEMPERATURE DENSITY 

OiG. R L W C U  F1 

~. 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 

75 
80 
85 
90 
95 

1 0 0  
105 

1 1 5  
1 2 0  

125 
1 3 0  
1 3 5  
140 
150 
1 60 
180 
2 0 0  
2 2 3  

110 

2 +n 

260 
281) 
3 0 0  
320 
340 
3 6 0  
380 
4 0 0  
420 
440 

4 60 
480 
500 
520 
540 
560 
580 
(00 
650 
7 00 

800 
900 

1 0 0 0  
$500 
2 0 0 0  
2500 
3000 
3500 
4 0 0 0  
5 0 0 0  

51.366 6.02342 
6 .0 lb05  
5.99267 
5.36905 
5.94521 
5 -92116  
5.89691 
5.87248 
5.84787 
5.82311 
5.79821 

5.73542 
5.67201 
5.60837 
5.54464 
5.48111 
5.41810 
5.355 87 
5.29471 
5.23492 
5.17677 

5.12052 
5.066W 
4.99954 
4.95413 
4.85865 

4.51483 
2.30402 
4. 10782 
3.92570 

3.756% 
3.60011 
3.45608 
3.32209 
3.19781 
3.08237 
2.97497 
2.87487 
2.78139 
2.69394 

2.611% 
2.53498 
2.46256 
2.39430 
2.32987 
2.26894 
2.21123 
2 .15649 
2.03120 
1.92011 

1.73168 
1.57766 
1.CCPZJ 

4.75021 

;.i31;5 
0.80100 
0.65467 
0.55349 
0.47956 
0.42267 
0.34136 

926.70 
929.30 
937.16 

953.35 
961.07 
968.92 
976.51 
984.23 
991 -61 
998 -41 

1015.44 
1034.33 
1356.15 
1079.50 
1104.06 
1129-87 
1155.79 
118*.23 

1251.16 

1290.98 
13 3 6. 17 
1410.44 
1416.68 
1355.59 
1353.80 
1472.52 
15 87.08 
1?12.15 
1831-63 

1939.01 
2031 a 8 3  
2111 75 
21U0.55 
2241.22 
2296.13 
2347.28 

2446.40 
C496.29 

2547 66 
2600.45 
2155 -15 
2711.66 
27b9.69 
2830 .PI 
2891.48 
2951.38 
3116.19 

945 .sa 

izis.ai 

t397.1a 

3 2 8 3 . ~  

3626.87 
3974.60 
4325.72 
6140.34 
8131.43 

10321.35 
12635.08 

17645.79 
24096.17 

~ 5 0 5 0 . 9 6  

12.682 
12. 638 
12 .507  
12 .372  
12.238 
11.111 
11.981 
11. 85b 
11.120 
11.606 
11.492 

1 1 . 2 0 7  
10.894 
10.540 
10 .171  

3.794 
9 .413  
9.043 
8.662 
8.270 
7.068 

7.459 
7 .045  
7. G90 
6.675 
b.050 
5 .580 
5 .209  
b. 620 
4.136 
1 .777  

3-521  
3. J42  
3.219 
3.136 
1.079 
3.u42 
3.017 
2 .999  
2.985 
2 .973  

2 .961  
2 .949  
2.936 
2.922 
2.907 
2.891 
2 .874  
2 .857  
2.812 
2.768 

2. 687  
2.619 
2.562 
2.359 
2 .193  
2.045 
1.927 
1.832 
1 .742  
1 .529  

57449.26 
57197.22 
56409 .49  
5 5 62 2.70 
54146.36 
54077.94 
53317 -96 
52566.88 
51825.19 
51093.36 
50371.85 

48616.16 
Cb934 - 5 1  
45333.17 
CJ817.77 
42393.25 
4 1 013.82 
39832.80 
3U702.69 
3 7675.35 
Sb750 -58 

35929.15 
35209.82 
36817.32 
3 4577.76 
2 8776.31 

24399.88 
22470 -84 
20962.75 
19755.94 

18772 -66 
17958.39 
17274.36 
1 6692 -64 
16192.66 
15758.88 
15379.40 

16747 -93 
14482 -64 

14244.18 
14028.65 
13832.82 
13654.02 
13490.05 

13 199.42 
13069.88 
12783.18 
12 53 9.29 

12144.87 
11838.24 
11592.28 
10850.16 
1 0  4b1.28 
10264.35 
10123.06 
10024.21 

9950.  67 
9837.89 

ts6~0.i~ 

1504c.na 

1 3 ~ 3 9  .as 

( D V I D l l  /Y rMERMAL VISCOSITY THERMAL DIELECTRIC 

I I O E G .  R dTU/FT-HR-R LBIFT-SEC S4 F l I H R  
CONOUCl IVIT I  OIFFUSIVITY CONSlANT 

X 1 0 5  

0.0019250 
0.0019 338 
O.GJ19612 
0.00198.50 
0.0 020 140 
0.0020391 
0.0020639 
0 .0020 876 
0 . 0 0 2 1 1 0 5  

5.0021533 

0.0022010 
0.0022411 
0.0022736 
0.0022969 
0 - 0  0231Ol 
0.002J 135 
0.0023 055 
0.0022.560 
0 .OO22547 
0.0 022 115 

0.0021565 

0 .0020 194 
0 - 0  020538 
0.0022891 
0.00241 98 
0.0024179 
0.0023630 

0.0022329 

0.302lbGS 
O.UO20667 
0.0020132 
0.0019613 
0.0018718 
0.0018052 
0.0017418 

0. 0521324 

0.0 0 ~ 0 9 0 2  

0 . 0 0 2 ~ o i z  

O.OOlb816 
O.UGl62lb 
0.0015707 

0 .0015260 
0.0014721 
0.0014269 
0.0 013 843 
0 .00134U 
a . a a i s o s z  
0.0012704 
0.0012365 
0.4011594 
0 .do10917 

0.0009785 
0.0008b76 
0.0008129 
0.0005753 
0.00C4469 
0.0003655 
0 . 0 0 0 3 0 9 L  
0.0002679 
0.00023b4 
0.0001916 

0.13096 
0.13146 
0.13282 
0.13335 
0.133 66 
0.13180 
0.13182 
0.13371 
0.13349 
J - l J 3 1 7  
0.14277 

0.13146 
0.12964 
3.12808 
O.12624 
0.12439 
0.12258 
0.12084 
0.11357 
0.11853 
0.11757 

0.11670 
0.11593 
0.11480 
0.11439 
0.11490 
0.11577 
0.11831 
0.12456 
3.12853 
3 .13 i81  

0.13187 
0.14205 
0.13167 
8.13093 
0.13002 
0.12910 
0.1L.823 
0.12750 
0.12693 
0.12656 

0.12639 

0.12667 
0.12709 
0.12767 

0.12933 
0.13035 
0.13339 
0.13699 

0.14557 
3.15169 
0.16265 
0.21959 
0.27727 
0.3 3493 
0.39263 
0.45959 
0.51285 
0.68744 

a . i z b u  

a . ~ z e w  

4.448 
4.307 
3.912 
3.580 
3.297 
3.055 
2.845 
2.663 
2.504 
2.364 
2.240 

1 .986  
1.791 
1.639 
1.517 
1.418 
1.337 
1.269 
1.212 
1.164 
1.123 

1.087 
1.056 
1 .022  
1.001 
0.962 
0.924 
0.730 

0.752 
0.747 

0.739 
0 .?29 
0.719 

0.702 
0.696 
0.691 
0.688 
0. 686 
0.685 

0.685 
0.687 
0 .689  
0.692 
0.696 
0.701 
0.706 
0.712 
0.730 
0.749 

0.796 
0.844 
0.697 
1.179 
1.463 
1.740 
2.006 
2.262 
2.510 
2.986 

o.r4a 

0.710 

0 .01219  
0.01216 
0.51206 
0.01L89 
0.41171 
0.01153 
0.01135 0.01117 

0.01099 
0.01082 
0.01065 

0.01326 
0.00987 
0.00951 
0.00918 
0.00890 
0 . 0 0 8 6 6  
O.UO827 
0.00834 
0.00826 
0.00821 

9.00819 
0.00819 
0.0080b 
0.50795 
0.00762 
0.007b4 
0.00736 
0.00772 
5.00794 
0 . 3 0 8 1 5  

0.00838 
0.00065 
0.008% 
0.00931 
0.00969 
0 . 0 1 5 1 0  
0 .01051  
0.111100 
0.01148 
0.01198 

0.01250 
0.01303 
0.01358 
0.01414 
0.01472 
a.0153i  
0.01592 
0.01655 
0.01818 
0.01991 

0.02365 
0.02779 
0.03231 
O.Jb019 
0.09526 
0.135bL 
0.18158 
0.23J09 
0.29087 
0.43624 

l .SZ891 
1.32845 
1.32699 
1.32552 
1.32103 
1.32254 
L32103 
1.31952 
1.31800 
1.31666 
1.31493 

1.31101 
1.30716 
1.30126 
1.299 3 7 
1 .29551 
1.291 69  

1.2 842 2 
1.28064 
1.27716 

1.2 73 7 9  
1.27057 
1.26659 
1.26390 
1. 25826 
1 .25189  
1.23816 
I. 22599 
1.21477 
1.20445 

1.19496 
1.18624 
1.17821 
1 - 170 83 
1.16402 
1.15772 
1 .15189  
1.111648 
1.14145 
1.13676 

1.13238 
1.12828 
1.12444 
1.12083 
1.11743 
1.11422 
1.11119 
l . l O l 3 2  
1.10178 
1.0%00 

1 . 0 6 2 7  
1.97836 
1.071 81 

1.2 a792 

-.. . . ~  
i . a 5 a n  
1.03922 
1.03197 
1.02698 
1.02333 
1.02055 
1.01657 

PRANOlL 
NUMSER 

2.1811 
2.1196 
1.9490 
1.8161 
1.7050 
1.6108 
1.5306 
1.4617 
1.1027 
1.3512 
1.3057 

1.2153 
1.1513 
1.1061 
1.0727 
1 .0471  
1.0295 
1.0077 
0.9881 
0.9690 
0.9510 

0.9335 
0.9159 
0.9132 
0.9156 
0.9358 
0.9413 
0.7914 
0.8108 
0.8296 
0.8412 

0. 6452 

0.83bl 
0.8266 
0.0157 
0.8044 
0.7932 
0.71126 
0.7727 
0.7637 

0.7556 
0.7S83 
0.7418 
0.7361 
0.7309 
0.72bC 
0.7224 
0.7188 
0.7114 
0.7057 

0.6978 
0.6927 
0.6893 
0. 6835 
0.6904 
0.7053 
0.7185 
0-7290 
0.7351 
0.7215 

0.822a 
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rHERMOOYMAMIC PROPERTIES O F  PARAHYOROGEN 

1 0 0 0 0  P S I A  I S W A R  

TEMPERATURE VOLUME 

OEG. R CU F T l L B  

52.446 0.16494 
5 4  0.16543 
56 o .  16607 
5 8  
60 
62  
64 
66 
68  
1 0  
75 

80 
85 
90 
95 

1 0 0  
1 0 5  
1 1 0  
1 1 5  
120 
125 

130 
1 3 5  
1 40 
1 5 0  
1 6 0  
1 8 0  
2 0 0  
220 
2 4 0  
260 

280 
300 
320 
340 
360 
3 8 0  
400 
420 
440 
460 

480 
5 0 0  
520 
540 
560 
5 8 0  
6 0 0  
650 
roo 
8 0 0  

900 
1 0 0 0  
1500 
2 0 0 0  
2 5 0 0  
3 0 0 0  
3 5 0 0  
4 0 0 0  
5 0 0 0  

0.16611 
0.1673 7 
0.16803 
0.16811 
0.16940 
0.1701 0 
0 . 1 1 0 8 1  
0.17262 

0.17448 
0 . l lb40  
0.11836 
0.18037 
0.18240 
0.18445 
0.18652 
0.18858 
0.19064 
0.19268 

0.19468 
0.19664 
0.19921 
0.20282 
0. PO70 5 
0 ~ 2 1 7 1 6  
0.22741 
0.23790 
0 a 24859 
0.25942 

0.27036 
1.28137 
0.29244 
0.30353 
0.31463 
0.32 51 4 
0 . 3  3685 
0.34796 
0 -3590 2 
0.31008 

0.58111 
0.39213 
0.40312 
0. 4140 8 
0.42503 
0.43595 
0.44685 
D. 4740 2 
0.5010 6 
0.55488 

0 60840 
0.66173 
0.92104 
1.19184 
1.456?6 
1.72190 
1.98125 
2.25295 
2.78812 

ISOTHERM ISOCHORE INTERNAL ENTtIALPY ENTROPY cv CP VELOCITY 
DERIVATIVE O E Z I U A ~ I V E  EnEaGr OF SOUNO 

CU F T - P S I A I L B  S S I A I R  B T U l L B  B T U l L B  BTUILB-R BTU I L3 -R FT/SEC 

9829.86 
9151.08 
9664.11 
95 11 .95 
9280.61 
9390.35 
93 0 1 .  04 
9212.80 
9125.70 
9039.80 
8830 -74 

8630.60 
8440.34 
8260.89 
8093.12 
7931 .85 
7795.79 
7661.56 
1553.65 
7454.45 
1310 .22 

7301.10 
7241. IO 
1999.90 
7028.19 
6218.28 
5699.72 
5498.83 
5364.55 
5280.14 
5233.08 

5214.21 
5211.11 
52 36 6 82 
5269.88 
5313.64 
5366.08 
5425 -65 
5591.08 
5561 -39 
5635.16 

5113.56 
5194.22 
5811.31 
5962 - 4 5  
6049.35 
6131.75 
6221.43 
6456.15 
6689.18 
1166.83 

7652.33 
8143.41 

10648.06 
13203.15 
15188 - 4 6  
18393 -19 - ~ ~ . . ~ ~ .  
21010.97 
23637 - 0 4  
28909.62 

112.134 
112.119 
112.179 
11?.114 
111.985 
111.791 
111.535 
111.217 
110.83(I 
110.399 
109.049 

101.351 
105.328 
1 9 3 . 0 0 1  
100.395 

97.535 
94.*46 
91.154 
81.684 
86.061 
80.308 

76. 447 
12 .498 
74.916 
61.949 
63.313 
61. 154 
55.182 
50.225 
45.991 
42.345 

33.165 
36.378 
53.923 
31.750 
23.81b 
23.088 
26.538 
2 5 . 1 4 1  
23.871 
22.730 

21.b85 
20.130 
13.855 
13.049 
16.306 
11.619 
13.982 
15.575 
14.386 
12.489 

11.043 
3.903 
6.563 
k. 923 
3.944 
3.291 
2.024 
2 . 4 7 4  
1.982 

-93.966 
-92.055 
-89.542 
-86.961 
-84. 332 
-81.638 
-78.886 
-16.015 
-73 .201 
-70.285 
-62.156 

-54.908 
-41.730 
-38.230 
- 2 9 . u r  
-2a.199 
-10.833 

-1.238 
8.569 

18.569 
28.142 

39.073 
49.542 
LO- 182 
82.b62 

105.632 

208.679 
265.985 
326.408 
389.012 

453.104 
511.590 
581.937 
645.615 
708.513 
110.287 
830.931. 
890.466 
948.946 

1 0 0 6 . 4 l l  

i 5 4 . a ~ ~  

LO 63 054 
1118. 815 
1113.999 
1228.506 
1282.401 
1335.921 
1389.018 
1520.475 
1 b5O. 433 
1901.366 

2 1  62. 291 
2415.146 
3 6 b3.054 
4982.372 
b343.029 
7773.118 
9213.296 

10 8 3 1 . 8 0 1  
14222.053 

211.468 
214.277 
211.966 
221.736 
22 5.586 
229.516 
233.523 
237.b01 
241.167 
246.000 
256.b82 

268.188 
219.911 
292.052 
304.570 
317.551 
3SO.118 
344.138 
351.172 
311. 582  
385.521 

399.569 
413.668 
C29 .070  
4 5 b . 0 3 4  
489.039 
556.971 
62 9. 1 8 2  
106.518 
7 8 6 . 1 2 9  
869.453 

953.759 
1038.618 
1123.449 
1201.126 
1291.129 
1313.475 
1 C54.68L 
1534.158 
1613.149 
1691.121 

1768.111 
1844.987 
1920.463 
1995.219 
2069.447 
2143.186 
2216.528 
2398.222 
2518.265 
2934.845 

3286.890 
36b1.095 
5 3 99. b 8 9 
1189.337 
9040.560 

10961.605 
12953.144 
15009.669 
19384.891 

1.43631 
1.48911 
1.55618 

1.81561 
1.81845 
1.94055 
2.00189 
2.15202 

2.29792 
2.44031 
2.57901 
2.11442 
2.84760 
2.97608 
3.10093 
3.22213 
3.33968 
3.45353 

3.56367 
3.61009 
3.76197 
3.98115 
4.18191 
4.58C9Z 
4.96828 
5.33384 
5.68251 
6.01372 

6.  32592 
6.61886 
6.89263 
1.14780 
7.38625 
1 . 6 0 8 8 1  
7.8172b 
8.01256 
8.19636 
8.36966 

8.53341 
8.b8915 
8.83729 
8.91848 
9.11285 
9.24209 
9.36648 
9. 65764 
9.92475 

10.40125 

10.81797 
11.18885 
12. 61448 
13.64204 
14.46763 
15.15811 
15.77418 
16.51661 
18.32612 

1.454 
1.411 
1.492 
1.513 
1.533 
1.553 
1.572 
1.590 
1.608 
1.624 
1.662 

1 . 1 0 0  
1.743 
1.785 
1.827 
i . 867  
1.903 
1.939 
1.975 
2.011 
2.048 

2.085 
2.122 
2.156 
2.251 
2.359 
2.517 
2.670 
2.846 
2.981 
3.073 

3.120 
3.132 
3.111 
3.085 
3 . 0 4 1  
2.991 
2.941 
2.892 
2.846 
2.805 

2.768 
2.736 
2.701 
2.682 
2.662 
2.644 
2.629 
2.600 
2.580 
2.558 

2.546 
2.541 
2.569 
2.618 
2 .804 
2.931 
3 .060 
3.194 
3.604 

1.192 
1.824 
1.865 
1.905 
1.925 
1.984 
2.023 
2.061 
2 .098 
2.134 
2.219 

2.303 
2.387 
2.466 
2.540 
2.606 
2. 660 
2.707 
2.146 
2.111 
2.800 

2.815 
2.823 
2.877 
3 .008 
3.178 
3.549 
3.739 
3.930 
4.082 
4.183 

4.235 
4.248 
4.231 
4.194 
4.145 
4.089 
b.032 
3 .91b  
3.923 
3.015 

3.831 
3.791 
3.151 
3.126 
3.700 
3.676 
3.656 
3.616 
3.587 
3.551 

3.530 
3.518 
3.534 
3.634 
3.712 
3 .901  
4.032 
4.110 
4-60 9 

7491 
7481 
7480 
7472 
74b4 
7456 
1441 
7437 
7428 
7418 
7391 

r s s n  
1311 
7271 
7219 
71b3 
7105 
7042 
6975 
6905 
6832 

6158 
6683 
7034 
6587 
6229 
6101 
5963 
5858 
5187 
5745 

5726 
5725 
5 1 3 8  
5762 
5793 
5830 
5870 
5914 
5959 
6005 

6052 
6100 
6 1 4 1  
6194 
6241  
6288 
6334 
6450 
6564 
6189 

1 0 1 0  
7227 
8239 
9127 
9919 

l o b 4 7  
11325 
11951 
13086 

TWO-PHASE BOUNOIRY 
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1WERMOOINAMIC PROPERTIES OF ~ARAHVDROGEN 

1 0 0 0 0  PSIA ISOBAR 

TEMPERATURE OENSITV 

OEG. R LBICU F T  

52.446 6.06263 
54 6 0 4484 
56 6.02173 
58 5.99841 
60 
62 
64 
66 
68 
70 
75 

80 
85 
90 
95 

1 0 0  
1 0 5  
1 1 0  
115 
120 
125 

130 
135 
140 
150 
160 
180 
200 
220 
240 
2 60 

280 
300 
320 
340 
360 
s 80 
coo  
420 
440 
4 60 

480 
5 0 0  
520 
540 
560 
580 
600  
6 5 0  
700 
8 0 0  

900 
1080 
1500 
2 0 0 0  
2 5 0 0  
3 0 0 0  
3500 
4000 
5 0 0 0  

5.97488 
5.95116 .~ .~ ~.. 
5.92127 
5.90320 
5.87898 
5 .8  5462 
5.79320 

5.73121 
5.66890 
5.60651 
5.54430 
5.48255 
5.42152 
5.36149 
5.30273 
5.24549 
5.19004 

5.13661 
5.08541 
5.01977 
4.93043 
4.82967 
4.60492 
4.39733 
4.20338 
4.02269 
3 8 5 U 1  

3.69875 
3.55399 
3.41955 
3.29460 
3.17830 
3.06990 
2.96870 
2.87205 
2.78538 
2.70215 

2.62390 
2.55020 
2.48067 
2.414% 
2.35278 
2.29303 
2.23787 
2.109b4 
1.99576 
1.80221 

1.64315 
1.51118 
1.07870 
0.83904 
0.68645 
0.58075 
O.SOS21 
0.44366 
0. 35866 

V c o M m v , ,  vc1r/our, -VfOPIOY$ 

BTUfLB PSIA-;U FTIBTU P S I 4  

I O V I O I ~ ~ V ~  TMERMhL 
.ONOUCTIVITV 

1IOEG. R BTU/FT-HR-R 

VISCOSITV THERMAL OIELECTRIC 
O I F ’ U S I U I T I  COMSTANT 

LBICT-YC sa Frinu 
K 1 0 5  

952 - 6 1  
958.93 
967 .36  
975.73 
983.77 
991.96 
999.90 

1007.99 
IO 15.75 
1022.93 
1040 -96 

1061.01 
1084.17 
1109.00 
1135.15 
1162.67 
1190 -34 
1220.67 
1254.24 
1291 -68 
1333.69 

1381.14 
1435 mi0 
1542.38 
1534-02 
1507 -58 
1523.15 
1638.35 
1764.48 
1884.81 
1992.64 

20 85.52 
Zlb5.il 
2233.51 
2293.55 
2347.75 
2398.15 
2447.25 
2495.87 
2545.13 
2595.97 

2648.26 
2702.53 
2758.68 
2816.10 
2876.48 
2937.73 
3000 .b5 
3161.97 
3328.67 
3672.37 

4020.08 
4371.19 
6185.56 
8176.59 

10366.78 
12680. 70 
15096.16 
17688.32 
24108 -26  

12.711 
12 .  616 
12.183 
I?. 3 5 1  
12.225 
1 . 0 9 6  
11.972 
11.846 
11 .724  
11. 612 
11.328 

11.015 
10 .661  
10.290 

3 .911  
3.526 
3.154 
8.769 
5.373 
7.968 
1.555 

7. I38  
6.718 
5.923 
6 .105 
5.556 
5 .275 
4. 685 
C. 199 
3.836 
1.575 

3 .394  
1.268 
3.182 
1. 124 
3.085 
1.359 
1.039 
3.024 
3.012 
2 .999  

2.986 
2.972 
2.956 
2.911 
2.923 
2 . 9 0 5  
2.887 
2. 8bO 
2.794 
2 .709  

2. 638 
2 .579  
2.319 
2 .199  
2.019 
1.929 
1 .834  
1 .715  
1.533 

5 9594. 83 
58 979.97 
58194.64 
57416.41 
5 bb45 .% 
55883.54 
5 5  129.75 
5 5385 -03  
53649.84 
i 2924 .65 
51 158 e29  

49463.81 
4 7  817.42 
46314.73 
44070 -73  
43519  -67 
42265.05 
41109.53 
4 0  054. 94 
39102.28 
38251.78 

37502.89 
31854.46 
40 15 7. 65 
3 4 652.01 
30 032 -22 
2 6246.79 
24180.15 
22549.26 
2 1240.34 
20172.03 

19286.31 
18541 -56 

17362.12 
16888.34 
16473.31 
16107 .11  
15781.61 
15490 -56 
15228.b3 

14991  a79 
14 77 6 .Cl 
1 4579. 65 
14399.11 
14232.78 
I 4,071- 9s 
13 93 6 -20 
1 3  620 .I3 
13351 .19  
12916.10 

12577.73 
12306.20 
I lC86.05 
11077.% 
10838.04 
l O b 8 l . H  
10572  -89 
10491.91 
1 0 368 .87 

i ~ 9 0 7 . 6 0  

0.0018816 
0.0019020 
0.0019277 
0.0019527 
0.0 0 1 3 7 69 
0 .0020 0 0 4  
0.0020231 
0. OOZOC5O 
0.00206% 
0.0020860 
0.0021316 

0.0021703 
0 . 0  0220 13 
0.0022219 
0.002237S 
0.0 022412 
0.0 022 3 46 
0.0022173 
0.0 021891 
0.0021498 
0.0020994 

0.0019671 
0.0016656 
0.0 019609 
0.00210 82 
0.0023299 
0 .o 022821 
0 . 0  022271 
0.0021651 
0.0020992 

0.0 020 307 
0 .OD19620 
0.0018943 
0.0018287 
0.0017655 
0.0017051 
0.0 016476 
0.0019930 
0.0 0 IS 414 
0.0014926 

0 - 0  014465 
0.0014029 
0.0013618 
0 0 013229 
0.00128b2 
0.0012514 
0.0012185 
0.0011435 
0.0010 775 
0.0009C70 

0.0008780 
0.0008047 
0 - 0  005714 
0.00044W 
0 .0003 639  
0 ~ 0 0 0 3 0 8 1  
0.0002671 
0.0002358 
0 . 0  001 912 

0.13429 
0.13537 
0.13593 

0.13644 
0.13648 
0.13638 
0.13617 
0.13581 
0.1154b 
0.13415 

0.13252 
0. 130 73 
0.12886 
0.12696 
0.12513 
0.12335 
0.12205 
0.12097 
0.11997 
0.11906 

0.11825 
0.11756 
0.11644 
0.11707 
0.11810 
0.1zo94 
0.12727 
0.1312k 
0.13346 
0.13444 

0.13453 
0.13405 
0.13321 
0.13222 
0.13120 
0.13024 
0.12942 
0.12878 
O.1283b 
0.12811 

0.12809 
0.12827 
0.12864 
0.12918 
0.12990 
0.13076 
0.13176 
0.13473 
0.13828 
0.14663 

0.15599 
0.16602 
0.22160 
0.27727 
0.33491 
0.39263 
0.45555 
0.51266 
0.66563 

a . i s 6 ~ 7  

4.602 
1.261 
3.885 
3.566 
3 .292  
3.059 
2.856 
2.678 
2.522 
2.385 
2.104 

1.890 
1 .723  
1.590 
t . 483 
1 .395  
1.321 
1.210 
1.208 
1.161 
1.125 

1.093 
1.014 
1.032 
0.993 
0.955 
0.749 
0.767 
0.770 
0.716 
0.757 

0.746 
0.735 
0.726 
0.717 
0.710 
0.704 
0.700 
0.698 
0.696 
0.696 

0 rn 697 
0.699 
8.702 
0.706 
0 .710  
0 -715  
0.721 
0.738 
0.757 
0.801 

0.851 
0.904 
1.191 
1.482 
1.765 
2.039 
2.303 
2 .559  
5.048 

0.01236 
0.01228 
0.01211 

0.01174 0.01156 

0.01137 
0.01119 
0 . 0 1 1 0 1  
0.01084 

a . a i i 9 z  

0.01044 

0 . 0 1 0 0 4  
0.00966 
0.00932 
0.00902 
0.00876 
0.00855 
0.00841 
0.00831 
0.00824 
0.00819 

0.01818 
0 . 0 0 8 1 9  
0. 00806 
0.011789 
0.00769 
0.00710 
0.08774 
0.00794 
0 . 0 0 8 1 3  
0.00834 

0.00b59 
0.00888 
0.00921 
0.00957 
0.00996 
0.01037 
O.OlO81 
0.01127 
0.01174 
0.01224 

0.01327 0.01274 

0.01380 
0.01436 
0.01492 
0 . 0 1 5 5 1  
0.01610 
0.01766 
0.01932 
0.02291 

0.02689 
0.03123 
0.05813 
0.09094 
0.12915 
0.17301 
0.22205 
0.27695 
0.41477 

1.331 36 
1.330 24 
1.32880 
1.327 35 
1.32588 
1.32440 
1.322 9 2  
1.32142 
1.31992 
1 .318S l  
1.3 14 62 

1.31080 
1 .SO697 
1.30315 
1.29935 
1.29560 
1.2 91 89 
1.2 8826 
1.28472 
1.281 28 
1.2 77 95 

1.27h75 - - ... 
1.27170 
1.26779 
1.2b250 
1 .2M55  
1.24339 
1.231 36 
1.220 22 
1.20994 
1.20045 

1.19170 
1 .18364  
1.16932 1.17620 

l . l b 2 9 5  
1.157 0 4 
1.15155 

1.13302 
1.12909 . ~... 
1.12540 
1.12192 
1.11863 
1.11553 
i.iifsn 
1.10587 
1.09993 
1.08990 

1.08171 
1.07497 
i - 0 53 0 8  
i.04111 
1.03354 
1.02832 
1.02450 
1 .02159  
I. 0 1742 

PRANOTL 
NUMBER 

2.2113 
2.0617 
1.9185 
1.7948 
1.6901 
1.6012 
1.5248 
1.4595 
1.4025 
1.3523 
1.2527 

1.1821 
1.1322 
1.0955 
1.0616 
1.0455 
1.0258 
1.0059 
0.9870 
0.9695 
0.9528 

0.9364 
0.9200 
0.9177 
0.9182 
0.9251 
0.7909 
0.8109 
0.8301 
0.8430 
0.8476 

0.8456 
0.8391 
0.8297 
0.8189 
0.8075 
0.7962 
0.7851 
0.7154 
0.7662 
0.7580 

0.7501 
0.7439 
i . 7 3 8 i  
0.7328 
0.7282 
0 -  7240 
0.7203 .~ -.. 
0.7127 
0.7068 
0.6986 

0.6933 
1. 6897 
0.6836 
0. 6990 
0.7156 
0.7303 
0.7421 
0.7493 
0.7375 
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