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1.0 Introduction and Summary

During recent years, helium thermodynamlic and transport property
calculations have become of Interest at temperatures as high as
2000°F (1038°C) ardat pressures as high as 1500 psia (104 bar).

The temperature range and pressure range of interest have increased
slgnificantly in the last decade due to developments in HTGR core
deslign which permit hilgher coolant temperatures and due to develop-
ments in PCRV design which permit operation of higher pressures.

Helium properties are of interest in GCFR design and analysis
at the higher pressures, primarily, because of economic incentives
for higher coolant densitles. Properties are .of interest in HTGR
design and analysis at the higher temperatures because of interest
in nuclear gas turbine and process heat applications.

Based on currently avallable techniques, a review of helium
property calculatlonal equations 1is in order with particular
Interest regarding validity in the pressure range of 1000-1500 psia
(69.0-104 bar) and in the temperature range of 1000-2500°F (540-
1370°¢).

The purpose of this report is not to provide a detailed report
on the varlous methods for cdlculating helium properties but rather
to note several items,K of Interest related to the problem. This
report does provide a comparison of results calculated using several
commonly used references; a lengthy 1list of references, a tabulation
of helium properties with detaill given at the HTGR and GCFR average
operating pressures, and summaries of three of the methods reported
for calculating hellium properties.

It is hoped that the comments, calculations and comparisong
given in thls report may be of some value to persons concerned with
evaluating helium thermodynamic and transport properties during the
thermal-hydraullc and safety analysls of HTGR and GCFR plants. Those
persons desiring detail§7not found in this report may consult the
references llsted in sectilion 5.0.



2.0 Literature Sources

Section 5.0 gilves a listing of numerous references relating
to the calculation of helium thermodynamic and transport propertles.
Although not all of the references listed have been reviewed by the
author, the equations of Petersen (P2, P3, PL4), Pilerge (B5),

Varadi (V1), and Wilson (W2) are all convenient for reactor design
and analysis; further, each of the authors 1lncludes a tabulation
of properties in the temperature and pressure ranges of design
interest. .

_ Repar ts which have not been reviewed by the author which appear
to be of interest are Akin (Al, A2, A3, AlM), Mann (ML), McCarty

(M2, M3), NBS Circular 564 (N1) and Simmons (S1).

For convenilence, the equations from Varadi (V1) have been
summarized in Table 1, those from Wilson (W2) in Table 2, and those
from Petersen (P3) in Table 3. English to metric conversion factors
are given in Table 4.

Details concerning the commonly-used Beattle-Bridgeman equation
of state are given in Table 5.



Table 1
A SUMMARY OF EQUATIONS SUGGESTED FOR CALCULATING
HELIUM THERMAL-PHYSICAL PROPERTIES BY VARADI
(EIR TM-IN-410) (VI)

Page 1 of 5

ENGLISH UNITS $

T = °R T = 491.67 °R
P = psia P, = 14.504 psia ’
R = 0.4965 BTU/1bm-°R
7 = 1.0 + (0.1850) %%
c c
= = 2 I a3
B = B(T) = C; + ot + TooT (£t3/1bm)
C, = 1.520017 x 1072 £t3/1bm
C, = 1.526208 x 1072 £t3/1bm
Cy = 1.900378 x 1072 ogr~1
c, = 4.388083 x 1072 £t3/1bm
Cg = 5.227289 x 10”4 g1
+C,C c,C
Bt = RBM - 2315 (rt3/10m°R)
(1-C4T) (1+CT) A
2 2
2 20.C.°2  20,C
B = 9 BgT) = — 23 s+ 475 . (£t3/1bm-°R?)
9T (1-¢4T) (1+c.T)
P 3
P = {ETEOST)RT + BP (1bm/ft~)
G, = 1.242 BTU/1bm-°F
= — " O
Cp = Cpo - (0.1850) TB'P  (BTU/1bm-°F)
C._ = 0.7456 BTU/1bm-°F

Vo



Table 1 continued Page 2 of 5
Cv = CVO - (0.1850)P[TB" + B'(2.0+(0.185Q)B'P/R] (BTU/1bm°F)
H = 2.390 BTU/lbm

H = Ho + CpoT + (0.1850)P[B - B'T] (BTU/lbm)

147}
]

6.6930 BTU/1bm-°F

S = So + Cpoln(T/To) - Rln(P/Po) - 0.1850 B'P (BTU/1bm-°F)

vy o= (158.29) Z+/RT cp/cv‘ (ft/sec)

0.68 .

p = 0.04488 (T/To) (1bm/hr-ft)

k(P,T) = 0.08368(7/T,)° 68r1.04(1.665x107") (p/ )1 1T/ (/) B9
(BTU/hr-£t-°F)

Pr = 0.666[1.0+(1.665x10™ ") (p/p )1 Tersr )1+ 85772



Table 1 continued Page 3 of 5
METRIC UNITS $ / :
~\0V/ s
1
T =<€§)//1J T, = 273.15 °K
o 5., 2
P = N/m P = 10° N/m
R = 2077.1 J/kg°K
_ BP
Z - 1.0 + .R_T-
c c
= - 2 Yy 3
B =B =0+ pgir t wor  (m/ke)
C, = 9.489433 x 107" m3/xe
C, = 9.528079 x 107" m3/xe
Cy = 3.420680 x 1072 ox~1

Cy = 2.739470 x 1073 m3/kg
C5 = 9.409120 x 10”4 ox~1
+C,C Cc,C : '
po o 9B . TP W5 300k,
(1-C.,T)°. (14C.T)
3 1+Cg
2 2
. o?B(r) _ *205C5 . 205 NP
EYL (1-c.T)3 (1+C.T)3
3 5
_ P 3,
P=gr+pp  (ke/m?)
Co = 5198 J/kg -(°K
C_=C__ - TB"P (J/kg-°K) .

p po



Table 1 continued Page 4 of 5
= 0
CVO 3121 J/kg-°K
C. = cC__ - p[TB"+B'(2.0+E.2Y]  (J/Kkg-°K)
A Vo * R g
H, = 5557 J/kg
H=H + CpOT + P(B-B'T) (J/kg)
S = 28016, J/Kg

S = So + Cpoln(T/To) - Rln(P/Po)-B'P (J/kg=-°K)
VS = Z+/RT Cp7Cv (m/sec)
-5 0.68
u = 1.855 x 10 (T/TO) (kg/m-sec)
0.68

k(p,) = 0.1448(1/7, )% 581 041.665x207" (p/p ) 17/ (1/m )1+ 85)
(W/m-°C)

Pr = 0.666[1.0 + 1.665 x 10~ (p/p_) 17/ (x/r )1+857-2



Table 1 concluded. Page 5 of 5

$ Nomenclature

B = Second Viral Coefficient — ft3/lbm (m3/kg)*#
3B/AT - ££3/1bm-°F (in3/kg-°K)

w
]

B" = 32BAT? - £t3/1bm-°F (m3/kg-°K?)
C. = Specific Heat at Constant Pressure - BTU/1bm-°F {(J/kg-°K)
Cy = Specific Heat at Constant Volume - BTU/1lbm-°F (J/kg-°K)
H = Enthalpy - BTU/lbm (J/kg) |

k = Thermal Conductivity - BTU/hr-ft-°F (J/Hr—m-°K)

P = Pressure -~ psia (N/mg)

P_ = 14.504 psia = 10° N/m°

R = Gas Constant for Helium - BTU/1bm-°R (J/kg-°K)

S = Entropy - BTU/1bm-°F (J/kg-°K)

T = Absolute Temperature - °R (°K)
T = 491.67°R = 273.15°K
V., = Sonic Velocity - ft/éec (m/sec)
= Compressibility Factpr |
p = Fluid Density - 1bm/f£3 (kg/m3)

u = Dynamic Viscosity - lbm/hr-ft (kg/sec-m)

*# (metric equation units)
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Table 2

HELIUM THERMODYNAMIC AND TRANSPORT
PROPERTIES ACCORDING TO WILSON (W1:GA-1355)*%

. = 32.174 1bm-ft/lbf-sec?

= 4,002603 1lbm/1lbm-Mole = 4,002603 lbm)lbm M -

g

M

RG 1545, ft-1bf/1bm M-°R

Ry 386.0 ft-1bf/1bm-°R = RG/M
J

= 778.26 ft-1bf/BTU

THE BEATTIE-BRIDGEMAN EQUATION OF STATE

RHT(l.O-e)(v+B) - A

P= S ] (psia)
144 v
where
A=4AC(1.0-% (lbf-ftu/lbm2)
(o} v

= b 3

B = B,(1.0 - V) (ft-°/1lbm)
C
e = — (-)
vT3 '

A = 734.04 4 2

o = 734.04 1lbf-ft"/lbm®
a = 0.2397 f£t3/1bm
By = 0.05609 ft3/1bm-
b = 0.0 - f£t3/1bm
C = 934.57 °R3-rt3/1bm



Page 2 of 5

CVo = 0,7455 BTU/1lbm-°F
6R,.C B
H 1 0o
C. = —=% (= —=) + C (BTU/1bm-°F)
v JT3 v 2v2 Vo
2R C )
[0———+R (v+B )]
C =0C + J VT3 ° (BTU/1bm-°F)
p v Ry C

288Pv3-———(v+B )-R,T(1.0- 3)v +ah
T vT

U" = 11.4992 BTU/lbm
A a 3R B
U= U" + —[ (2v 1)- (1 0+~—)J + C T (BTU/1bm)
VT
H=U+ 0.1850 Pv (BTU/1bm)
S" = - 0.85032 BTU/lbm-°F

s = stB[1n(v) -2 20 (1 %QEFC 1n(T)  (BTU/1bm-C°F)
J v o3 “T2vd Yvo

N
L

IHH.PV/RHT (=)

0.68

0.00067 T (1bm/hr-ft)

=
L}
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Page 3 of 5

L 6R,C | B
K = 0.001675 0+ 08[ 3(.4 9)+C 1 + 0.0008147(P-14.696)0 28
JT 2v vo
(BTU/1bm-°F)

Vs = v+ ¢ (ft/sec)

where
Ry,C R..CBq

¢ =8clRyT - (-—- - RyTB, + A, )g_ - (—-}-I—-— - A, a)—-—-] (£t2/sec?)
T T ] V

LR (wzao)(u?f-‘?-37 ,
¥ =§£§%_[ 5 vT ] (£t2/sec?)



Page 4 of 5

¥NOMENCLATURE
a = constant in the Beattie-Bridgeman Equation.of State(=)
££3/1bm
b 2

A = Ao(l.O - a/v) (=) 1bf-ft ' /lbm
A_ = constant in the Beattie-Bridgeman Equation of State (=)
1bf-£t"/10m°

b = constant in the Beattie-Bridgeman Equation of State (=)
ft3/lbm

B = B, (1.0 - b/v) (=) ££3/10m

BO= constant in the Beattie-Bridgeman Equation of State (=)
££3/1bm

C = constant in the Beattie-Bridgeman Equation of State (=)
°r3 - rt3/10m

C_ = specific heat at constant pressure (=) BTU/lbm-°F

C. = specific heat at constant volume (=) BTU/lbm-°F

g, = gravity constant = 32.174 1bm-t/1bf-sec?

= Enthalpy (=) BTU/1lbm

= Mechanical Equivalent of Heat = 778.26 ft-1bf/BTU

= Molecular Weight of Helium = 4.0026 1lbm/lbm M

H

J

K = Thermal Conductivity (=) BTU/hr-ft-°F
M

P Pressure (=) psia

R

1545 ft-1bf/1bmM-R

G Universal gas constant

=y}
[}

|

H Gas constant of helium RG/M (=) ft-1bf/1bm-R

S = Entropy (=) BTU/1bm-°R

=
[}

Temperature (=) °R
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= Internal Energy (=) BTU/lbm
= specific volume (=) ft3/1bm
= Compressibility factor = PV/RT (=) -

= Term 1n_the Beattie-Bridgeman Equation of State
= @QT3(=)—

= Density (=) 1lbm/ft3 | -

= Dynamic viscosity (=) lbm/hr-ft

12
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Table 3

A SUMMARY OF EQUATIONS SUGGESTED FOR
CALCULATING HELIUM THERMAL-PHYSICAL
PROPERTIES BY PETERSON
(P3, RISO-224)

ENGLISH UNITS ’

Pr

Cp

where

]

P 1.0

: P -
0.3730 &+ [ 1.0 f 0.06206 ETT?]

0.0005890 T0-7
0.001550 [1.0 + 7.743 x 10™° P]

x (T/l.S)(0.71(1.0fl.38x10-)P))

-6
0.7117 (T/l.8)—(0'01 - 9.79 x 10 "P)

(1.0 + 7.74 x 107> P)

1.241

mass density: 1bm/ft3
dynamic viscosity: 1bm/hr-ft

thermal conductivity: Btu/hr-ft-°F

= specific heat at constant pressure: Btu/lbm-°F

temperatures °r

pressure: psia
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Table 3 Concluded v Page 2 of 2

METRIC UNITS

, -1.0
p = 48.14 L [1.0 + 0.4446 — ]

P 2

= v/

wo= 3.674 x 1077 0.7

- ~ ‘ -
K = 2.682 x 1073 [1.0 + 1.123 x 1075 P]
. p[0.71 (1.0 - 0.0002P)]
b _o.arT ~[0.01 - 0.000142 P]
T = T1.0 ¥ 0.,001123 PJ
= 5195

Cp

where
p = mass density: kg/m3
u = dynamic viscosity: kg/m-s
k = thermal conductivity: W/m-K
Cp = specific heat at constant pressure: J/kg-K
- T = temperaéure: °K

P = pressure: bars (= 0.98692 atm)



P T e sl e T e
- L] * - * L © - L] - o - - - e
O 0O 00 OO0 OO0 OO0 0 0 O O O

N O o

-

bar =

i

15

TABLE 4

CONVERSION FACTORS

2:20L6 1bn

= 3,2808 ft
= 1.8 °r

59,8007 wgu-i/sec = 9,8067 Newton (N)
32,174 1bm-f1:/sec2

= 0,000948 BTU
BTU =

&=

n/sec

kgm/m3
m3/kgm

J/kegm
J/gu-°K = 0.0002389 BIU/Lim="F .
kegm/m=-sec = 0,6720 1lbm/ftegec = 2419,1 lbm/fit<hr
W/m=°C = 0,5779 BIU/hr-ft-F ,

778.26 1bf-ft ) :
4 .
10° N/m2 = 14,504 psia = 0.98692 atm = 10° Pascal

= 3,2808 ft/sec = 2,237 mi/hr

0.06243 Lbm/£t”
16,018 £4°/1bm
= 0,000430 BTU/1bm

]

il
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Page 1 of 4
TABLE 5
THE BEATTIE - BRIDGEMAN EQUATION
OF STATE FOR HELIUM
ENGLISH UNTTS®
With Mass in Pounds (1lbm): )
p _ RT(1-¢)(V +B) _A_ (1pf /rt7)
G v2
A=4a_ (1 | b 1 om2
= Ay - a/N) (1bf-ft~ /1bm=)
B =3B, (1-Db/N) (1bm/rt3)
€ = ¢c/(vr?) | (-)
With Mass In Pound-Moles (1lbmM):
p - BT (1-§22(V +B) _ é@_ (1br/ct2)
v v
- = — f b 2
A="7, (1 - a/V) (1bf-££ " /1bmM=)
B-35, (-5 (1bmit/ee°)
€ = T/(7r°) (-)
METRIC UNITS
With Mass in Grams(gm):
p - RT (1-e2) (V+B) _ A (atm)

v ve



Cont'd.

A= A (1 - a/v)
B = B, (1 - b/V)
€ = c AT

With Mass in Gram-Moles (gmM):

\ij 72
=% (1-3A)
B =B, (1 - v/7)
€ = O/

17

Page 2 of 4

(étm—lg/gme)

(1/gm)
(-)

(atm)

 (atm-12/gmM?)

(1/gmM)

(-)



;
UNITS AND CONSTANTS

ENGLISH UNITS

Mass in Pounds (1bm) ' Mass in Pound-Moles (1lbmM)

SOURCE ™" UNTTS [1]* (2] SOURCE ™ UNITS [1] * 1
p 1bf /£t - - P 1bf /rt° 1545.4 -
R £t-1bf/1bm-R  386.11 386.0 R ft-1bf /1bmM-"R 154k,
T °R - - T °R - -
v ££3 /1om - - 7 ££3 /1bmM - -
a ££3 /1om 0.23949  0.2397 2 £43 /1omM 0.9586  0.9596
A 1br-£t% 1om2 732.15 734,04 i, 1o-rt7 /1pmMe 11730.  11760.
b ££3 /1om 0.0 0.0 T ££3 /1om 0.0 0.0
B, ££3 /1om 0.05603  0.05609 B, ££3 /1omM 0.2243  0.2245
c °R3_£t3 /1om 933.62 934.57 T °R3_rt3 /1omM 37LO.7  3737.

M 1bm/1bmM 4.0026  4.003

Continued on next page

i 3o € o3eqg

8T



Mass in Grams (gm)

METRIC UNITS

Mass in Gram-Moles (gmM)

SOURCE™" UNITS [ * (2] SOURCET UNITS B =1
P atm - - P atm - -
R atm-1/gm~"K 0.02050 0.02050 R atm~1/gmM-"K 0.08206  0.08204
T °x - - T °x - -
\' 1/gm - - v 1/gmM - -
a 1/gm 0.01495 0.01496 2 1/gmM 0.05984  0.05938
A, atm-12/gm® 0.001348  0.001352 i, atm-1° /gmM° 0.02160  0.02166
b 1/gm 0.0 0.0 b 1/gmM 0.0 0.0
B, 1/gm 0.003500 0.003501 i% 1/gmM 0.01400  0.01401
c °k3-1/gm 9.9935 10.00 T °x3_1 /gmm 40.0 140.0
& M gm/gmM 4,0026 4,003

$P = Pressure, T = Temperature, R = Gas Constant, V
State Equation, a, AO, b, Bo’ C = Constants in the

+
Sources:

[1]* van wWylen, G. J. and R. E. Sonntag,

(N.Y., Wiley, 1968), p. 47.

[2] wiison, M. P., "Thermodynamic and Transport Properties of Helium," USAEC Report

GA-1355, 1960.
* .
Recommended Set of Constants

.

= Specific Volume, A, B, & = Terms 1n the
State Equation.

Elements of Classical Thermodynamics

f1 Jo f7 @3eg

61



20

2.1 A Comparison of Tabulated Reglts

Results tabulated in Wilson (W2), Varadi (V1), Petersen (B3)
and Pilerce (gg) are compared in Table 6 for the pressure and temper-
ature range of interest, ie, p = 14.7 - 1500 psia (1.0 - 103 bar),

T = 100 - 2000°F (37.8-1093°C). )

The results from the four sources above may be seen to be
in relatively good agreement, particularly the thermodynamic proper-
ties. The wldest differences 1in the comparlson tables are in the
transport properties: thermal conductivity, dynamlec viscosity
‘and Prandtl number.



100F

500F

1000F

1500F

A COMPARISON OF RESULTS OF HELIUM PROPERTY

loYoRoNe) QOO0

OQOCOO

QOO0

.0098
.0098
. 0098
.0098

. 0057
. 0057
. 0057
. 0057

.0038
.0038
.0038
.0038

.0028
.0028
.0028
.0028

P = 14.696 psia

706,
697.

698.
1203.
1194,
1195.
1823.

1 1815.
1815.
244k,
2436,
2455.

= O

=

==

CALCULATIONS*
(1.03 bar)

S )
6.849 0.0495
6.847 0.0490

- 0.0494

- 0.0495
7.518 0.0714
7.517 0.0707

- 0.0720

- 0.0715
8.039 0.0950
8.038 0.0941

- 0.0966 °

- 0.0950
8.405 0.1161
8.404 0.1149

- 0.1187

- 0.1161

Table 6

o000 0000

OO0

eXeNoNe]

.0923
.0914
.0913
.0900

.1331
.1319
.1338
.1298

1771
L1754
.1802
L1726

.2143
. 2222
.2109

S N R

T

2415
.2420
.2410
2404

2415
L2420
L2410
.2h0o4

2415
.2420
2410
. 240h

.2l15
. 2420
L2410
. 2404

o)
0

o

loYoRoRe

ool oNe

COOO0O

.6658

.§659

L5718

.5829

. 6660
. 0660
.6682
.£829

L6660
.6660
.56655
.6829

.H604
.6660
.6636
.6828

G Jo T 83eg



cont d.

2000F

100F

500F

1000F

1500F

*
SOURCE

W2
V1
P3
P5

w2
V1

P5

w2
Vi
P3
P5

W2
V1
P3

P5

w2
V1

P5

[eXeoXoXeo

o XoNoNe) (oXeoXoXe

Q000

QOO0

.0022
.0022
.0022
.0022

3277
3277
.3281
.3278

.1924
.1925
.1927
.1925

.1269
.1270
1271
.1269

.0947
.09L7
.0o48
. 0947

3065.
3057.

30;5.

P = 500

710.
702.

702.
1207.
119¢0.
1198.
1828.
1819.
1819.

 obk4o,
oLl
214390

psia

==

-099
-097

.769
767

.290

OO0

.5 bar)

QOO0 OOO0O QOO0

QOO0

.1355
<1341
.1392
.1355

.0490
.o4ol
.O497

L0714
.0707
.0720
0716

.0950
.0041
.0966

.0951

L1161
<1149
.1187
L1162

cooo
‘_—l
w
I=
Co

0.2525
0.2501
0.2611
0.2461

QOO0
)
ﬂ
U1
(@)

QOO0
N
n
w
O

R

el el el I

e =

.2415
L2420
.2410
. 2404

2429
2421
.2410
. 2404

.2420
.2416
L2410
.2Lok

oh17
2lh15
L2410
.2hok

L2416
.2415
.2410
. 2404

- O00O0 loYoRoXe

oNoNORe]

OO OO

QOO0

.6349
L6606
6654
L6737

i i

.o4lo
L6640
.56636
.6806

L6492
6651
-6621
.5811

5526
.6655
6612
.6818

23



cont 'd.

l&
| | G
T SOURCE* p H S " K cp Pr
' N
2000F w2 0.0755 3069.9  6.937 0.1355 0.2571 1.2416 0.6544
' V1 0.0755 3061.4 6.935 0.1341 0.2502 1.2416 0.6657 ¥
P3 0.0759 - - 0.1392 0.2617 1.2410 0.6604
P5 0.0755 3059.6 - 0.1356 0.2466 1.2404 0.6821

P = 1000 psia (68.9 var)

100F W2 0.6452 T71k,9 4,754

0.0495 0.0979 1.2449 C.629L

V1 0.6453 707 .4 L.754 0.0490 0.0931 1.2421 0.6539

P3 0.6462 - - 0.0404 0.0929 1.2410 0.6598

P5 0.6455 707.2 - 0.0498 0.0915 1.2404 C.6752

500F w2 0.3310 1212.1 5.425 0.0714 0.1388 1.2428 0.6393
V1 0.38318 - 1204.0 5.423 0.0707 0.1318 1.2411 0.6615

P3 0.3824 - - 0.0720 0.1356 1.2410 0.6597

P5 0.3814  1203.4 - 0.0717 0.1312 1.2404 0.6779

1000F w2 0.2521 1833.2 5.946 0.0950 0.1827 1.2421 0.6459
V1 0.2527 1824.5  5.944 0.0941 0.1759 1.2410 0.6639

P3 0.2530 - - 0.0966 0.1818 1.2410 0.6596

P5 0.2523 1823.6 - 0.0952 0.1738 1.2404 0.6794

1500F w2 0.1884 2hsh.1  6.311 0.1161 0.2220 1,.2418 0.6494
V1 0.1888 2445,0 6.309 0.1149 0.2147 1.2410 0.6648

P3 0.1890 - - 0.1187 0.2235 1.2410 0.6596

P5 0.1885 2443.8 - 0.1163 0.2120 1.2404 0.6805

Fate)



cont'd.

2000F

100F

500F

100QF

1500F

SOURCE*

w2
V1
P3
P5

OO0

oo NoXo oNeoReoXe

oXoReNeo

oNoNoRe

L1504
.1507
.1508
.1505

L9540
.9534
.9548
.9533

.5663
.5680
.5690
.5669 -

.3758
3772
C3TTT
.3762

.2813
.2823
.2825
.2815

3074.
3065.

3063.

1500

718.
712,

711,
1216.
1208.
1207.
1837.
1829.
1828.
- 2458,
2Llog,
olso,

H oouL

w Co

S

L
.59U 0.1355
.592 0.1341
- 0.1392
- 0.1357
(103.4 var)
.551 0.0495
.554 0.0490
- 0.0494
- 0.0500
.223 0.0714
.223 0.0707
-~ 0.0720
- 0.0719
LThL 0.0950
LT43 0.0941
- 0.0966
- 0.0954
.110 0.1161
.109 0.1149
- 0.1187
- 0

L1165

OO0O00

OOO0O0

QOO0

[eXeoXoNe

OOOO0O

.2581
. 2504
. 2620
2Lh71

.0986
.0941
.0936
.0926

.1394

.1333
.1362
.1319

.1834
1763
.1823
L1744

. 2226
.2149
. 2237
. 2131

el

HEHH R

A

e

.oh1T
<2411
.2410
.2koy

.2473
L2422
<2410
. 2404

2438
J2u07
L2410
240l

2425
.2405
L2410
L2404

L2421
. 2406
.2410
2404

ool oN®) OOO0O0 QOO0

OO0

OO0O0O0

.6262
L6467

16550
L6698

.6371
.6588
.6567
6762

6436
6627
.6580
L6785

L6478
L6641
.6589
L6781

(]



cont'd.

T : SOURCE*
2000F W2
V1
P3
P5

DENSTITY (1bm/ft°)
ENTHALPY (BTU/1bm)
ENTROPY (BTU/1bm-F)

P

0.2247
0.2255
0.2257
0.2249

H

3079.7
3069.7

3068.3

S

6.392
6.391

DYNAMIC VISCOSITY (1bm/Hr-ft)

THERMAL CONDUCTIVITY (BTU/MHr-Ft-F)
SPECIFIC HEAT AT CONSTANT PRESSURE (BTU/1bm-F)
PRANDTL NUMBER (-)

*Property Units: p =
H =
S =
o=
K =
%
r
+SOURCES
(v1)
(3)

(Eg)$ - Wilson, GA-1355
- Varadi EIR TM-IN-410
- Petersen, RISO - 224

(P5) - Pilerce, WANL-TME-1753

v

0.1355
0.1341
0.1392
0.1358

0.2588
0.2506
0.2620
0.2477

C
p

1.2419
1.2407
1.2410
1.2404

o
Pr ¢
N
0.6502 o
0.6647 ™
0.6596 \1
0.6800

$The numbers given in this table were taken from the HELIUM code output which used the equations
given in the source noted to calculate the results.

G2



3.0 Other Complications 3

An additional point of concern though not totally germane,
should be mentioned; this point relates to the variation of fluid
properties which occurs through the convection fllm on a heated
surface. Such varlations are common in gas reactor éngineering.

With gaseous coolants, convection film temperature rises
are characteristically high, typilcally 150°F to 300°F (65.6°C
to 149°c). A 200°F (93.3°C) film temperature difference at an
average coolant temperature of 900°F (482°C) results in a 15%
‘difference in density and a 10% difference in both dynamic viscosity
and thermal conductivity. These differences in coolant properties
between the heated surface and the fluld bulk should not be over-
looked in thermal-hydraulic analyses. The friction factor and
the convection coefficient should be corrected for varilations in
coolant properties; also property variations should be considered
in the evaluation of dimensionless groups such as the Reynolds
number and Prandtl number.

References on thils subject are given in Section 5.1; property
variation effects are influenced by such items as coolant type,
surface heat flux, flow regime and flow geometry.

4.0 The HELIUM Code

The equations of Petersen (P2, P3, PL4), Varadi (V1) and Wilson
(W2) for calculating helium properties were programmed for the IBM
computer in a small code called HELIUM, HELIUM produces eilther
English or metric tables of properties over a specified temperature
range for a specified, fixed pressure. |

A listing of the HELIUM code has been included 1n Appendix 1.
A typical output of the code is given in Appendices 2 and 3 as des-
cribed in the next section.



4,1 Tabulated Reslts

Tables of hellum thermodynamic and transport properties have
been glven 1n Appendices 2 and 3. Both appendices present results
using the equations of Varadi (Vi: EIR TM-IN-410).

Appendix 2 gives helium property tables in English unilts at
pressures of 14.7, 500, 1000 and 1500 psia for a temperature range
of 50°F-2000°F in 50°F increments. Tables are also glven for
pressures of 720 psia (the average HTGR pressure) and 1230 psia
(the average GCFR pressure) for a temperature range of 5O°F-EOOOOF
in 10°F increments.

Appendix 3 gilves helium property tables in metrlc unlts at
pressures of 1.03 bar (14.7 psia), 34.5 bar (500 psia), 68.9 bar
(1000 psia) and 103.4 bar (1500 psia) for a temperature range from
0°C to 1000°C in 20°C increments. Metric property tablesg are also
given at pressures of 49.6 bar (720 psia) and 84.8 bar (1230 psia)
over the temperature range o°c-1ooo°c in 500 increments.

The reader will recall that the results using various methods
have been compared briefly in section 2 with a comparative tabulation
in Table 6.
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HEL!UM = HELIUM THERMODYNAMIC AND TRANSPORT PROPERTY TABIES)

1 " DIMENSION PRESS(50) ,NEQN(20)
C
c THIS CODE PRODUCES FITHER ENGLISH OR METRIC UNIT TABLES OF HELIUM
e C ___.. THERMODYNAMIC AND TRANSPORY PROPERTIES.. HETABL WAS WRITTEN BY TaCa
c EATCN AS PART OF THE MIT NUCLFAR ENGR, DEPT., THERMAL-HYNRAULIC APPENDIX I
S V PROJECT FOR THE GENERAL ATCMIC COMPANY. . THE UNITS FOR THE RESULTS . .. .. i+ e e
c AND THE CALCULATIONS ARE SPECIFIED IN THE QuTePuT, ’
C
C .
e & VARTABLES ~—  NTABLE = NUMRER OF TABRLES T0Q BE GENERATED, METRIC = - ——— S
c CUTPUT UNIT COMTROL, NPRFSS = NUMBER NF PRESSURFS IN TABLES, NTEMP =
oo T . NUMBER OF TEMPERATURES IN EACH TABLE, TEMPI = IMITIAL TEMPERATURE.IN __ - E— I
c EACH TABLE (F - FOR ENGLISH UNITS, € - FNR METRIC UNITS), NELTAT =
c TEMPERATURE INCREMENT _INTABRLE (F_— FOR EMGLISH UNITS,_C - FOR METRIC
C UNITS), PRESS = PRESSURE FOR WHICH TARLE APPLIES (PSIA — FOR ENGLISH
e €L UNITS, BAR ~ FOR METRIC UNITS), NEONST = TOTAL NUMBER OF EQUATION SEYS. . . ;
C T BE USED, NEQN = NUMBER OF THE SPECIFIC SET OF CENUATINNS TO BE USED
U FOR A GIVEN SERIES OF TABLES, OTHER VARTABLES ARE DESCRIBED IN THE . JR - . S -
C QUTPUT -
Lo SURRQUTIMES .REQUIRED EIRsPETER,WILSON, VFIND,MLSC ——— —
2 REACIS,103INTIMES
SR SR D0 10 IRMP=1,NTIMES . e e e e e e e e e e e e e - e e
c SPECIFY = THE UNITS OF THE OUTQUT, METRIC = 1 GIVES METRIC RESULTS,
UL SR METRIC = 0 GIVES ENGLISH RESULTS. _SPECIFY THE NUMBER .OF TEMPERATURE __ O
C INCREMENTS, THE INITIAL TEMPERATURE AND THE TEMPERATURE INCREMENT,
c FORMAT(3110,2F10.4)
4 READ(5,100)METRIC,NPRESS NTEMF,TEMPT ,DELTAT
—_ . C - READ NPRESS VALUES OF PRESS FCR _TABULAR QUTPUT = UNITS_ = PSTA FOR ENGLISH R
C UNITS, UNITS = BAR FOR METRIC (1 BAR = 14.504 PSIA = 100000 N/M2) .,
e . FORMAT(8BF10,2Y . e e e — D
5 READ(S,I"I)(PRFSS(IlpI lyNPRESQ)
£ SEECIFY THE NUMBER. QE_EQUAIlDN_SEIS.IDNBE_UQED;_SEECIEXW_HE:CALCUIAIIDN
c EQUATIONS TO PE USED - NEQNS = 1 FOR EIR (VARADI), NFQNS = 2 FOR
e © PETER (PETERSEN), NEQNS = 3 FOR WILSON: NEQNS =_4 FOR MISC __ - — S
C (MISCELLANFQUS), FORMAT(TIS), )
& "READ(S5,109)INECNST, (NEQN(T ) I=1,NEQNST]. - - -
c
C COMPUTATIONS ARE_DONE _IN _ENGLISH UNITS *
7 IF(METRIC.NEL1IGND TO 200
8 TEMPI= TEMPT % 9,/5., + _32.0 - _ - e
Q DELTAT = DELTAT % 9,/5,
17 00 202 I=1,NPRESS e e e e e e e e e e e - - - —
11 202 PRESS(1) = PRESS{I)*14.504
12 200 00. 10 INE=1,NEQNST
13 NEQNS=NEGN(INE)
—— 14 TF(METRIC.EQ:1)WRITE(64+305) . S et e e e e e e e = SO .
15 IF(METRICEN.1IWRITE(64306)NECQNS
— 16 IF{METRICNELLIMRITE(6,4300) . .. -
17 IF(METRICNELLIWRITE( 6,301 INECNS




e 18....210 0D 10 I=1,NPRESS e e - e e —
19 P = PRESS(I)
29 T_= TEMPI-DELI TAT
21 PM = P / 14,504
e 22 CIF{METRICLEQ.LIWRITE(6,320)PM . —— SRR — e e - S -
23 IFIMETRIC.NE41IWRITE(6,315)P
L S - ICOUNT = 1 R S e+ e e e e e - - e e e e e e
25 ISKIp = 1
26 D0..10._I1T=1,NTEMP
27 T=T+0ELTAT
—_——28 GO TC (400,401,402,403,404),NEQNS . — - - e e e — —
2° 400 CALL EIR(P,T,R,Z,RH0O, V,CP,CV.GAMMA,H’S'V!SCD'VISCK,CDND PR;VS)
e 30 GD TC 411 — . - P — -
31 401 CALL PETER(P,T R,Z,RHH V.CP,CV.GAMWA H,S,VISCD.VISCK COND,PR.VS)
32 G0 Y0 . 410
33 4n2 CALL WILSCMI(P,T, R ZaRHO Vo CPyCVoGAMMA,Hy Sy VISCDyVISCK,CONDyPR,VS)
e 36 GN 10 410 e e 2 . S S
35 403 CALL MISCIP,T,Ry Z RHN, V ,CP,y CV,CAMMA.H,S'VISCD'VISCK CDND,Pp'VS)
36 __ 404 CONTINUE L B . e e e e e e
37 410 TF{METRICoEQo LICALL ETOMETIP,T4RyZyRHO,V CPyCVGAMMA,H,S5,VISCD,
IVISCK,CONDPR4VSY e e e e 4
38 TF(METRICNES IIWRITE(6+4325)TyRHO3VZyHyS,CPoCVGAMMA,VISCD, VISCK,
I 1COND ¢ PR VS, T | . T R, e I
39 IF(METRIC. EQ.l3HRITE(6,330DT'RHD,V.Z,H,S CPyCV,yGAMMA,VISCDy VISCK,
e ICOKD, PRL VS, T - e et e e e e
40 TF(METRICLEN.1)T=T%9,/5, + 32,
4} IF(ICOUNT.GE9160 10 12 - -
42 ICOUNT = TICOUNT + 1
—— 43 . . GD TC 10 e et e e e e e e e e e i £ et — I e e e e
44 12 ICOUNT = 1
45 CHRITEL(6:370) e e N - — — e
46 IFLITLEQ.NTEMPIGD TO 10
47 IF(ISKIP,GE,51G60.T0_13
48 ISKIP = ISKIP + 1
B9 6O 7D 10 .
50 13 sF(METRICoEQoI’WRITE(6y320)PM
B C IF{METRICANE.LIWRITE(6,315])P — — e
52 Is«Ip = 1
53 10 CCONTINUE i i
S4 100 FARMAT (3110, 2F10.4)
- 55 101 FORMAT(8F10.21} e . S S
56 109 FORMAT(715)
e 57300 FOPMAT(19,5X,*TABLES OF _HELIUM _THERMODYNAMIC. AND _TRANSPORY PROPER —— - - U

1TIFS IN ENGLISH UNITS?®,//10X, YEACH TABLE GIVES PROPERTIES O
2VER TrE TEMPERATURE RANGE _0OF INTERESY FOR THE PRESSURE SPECIEIED!,

37///+10X,*THE UNITS FOR THE OUTPUT ARE SPECIFIED BEL”N - =1

4///925Xe P = PRESSURE (PSTA)', .
4/425X,*'T = TEMPERAUTRE (F)*',
_6/425%4'R = HEL!UM,GAS,CONSIAN]WSBIU[LBH:EllJW~w_

1/425%Xy %2 COMPRESSIAILITY FACTOR (-)*,
8/123X%9 'RHO_ = DENSITY {(LBM/FT3)',

"1/224%X40CP =
S 1/424X40CV =

97925Xe*'V = SPECIFIC VOLUHE (FT3/0LBM)*,

SPECTF]C HEAT AT CONSTANT PRESSURE (BTU/LBM—Fi*, _ _
SPECIFIC HEAT AT CONSTANT VOLUME [BTU/LABM-F)*,
2/7921Xe*CP/CY = PATIN) OF SPFCIFIC HFATS (-)!,
3/7925Xy'H = ENTHALPY (RTU/LAM}T ,




e o ... 51 425X 9 *S = ENTROPY. _(BTU/LBM=F)', : e e e e ‘ e N - AJV[3
6 /.ZIX,'V!SCD = DYNAMIC VISCOSITY (LBM/HR FT)' y
T4921Xe ' VISCK = KINEMATIC VISCOSITY (ET2/HR)',

. 8/425%Xs 'K = THERMAL CONDUCTIVITY {BTU/HR-FT2-F)*,
i . 29/ 24X *PR = PRANDTL NUMBER (-)1') . S
58° 301 FORMAT(24X,*Cx = SONIC VELOCITY (FT/SEC'
reeimeee e LI/ 9 1D Xy *THE EQUATIONS USED ARE.IDENTIFIED BY. %3 13,3X,'WHERE?, __ —

2/+415X,'1 = EIR TM=IN-410, VARADI,?
34/515Xs %2 = RISO. .= 224, PETERSEN,?

3/415X473 = GA-1355, WILSON,?
—— .4/ 15Xs "4 = MISCELLANEOQUS, SFE TEXT IN SUBROUTINE MISCc ')

59 305 FORMAT('1',5X,'TABLES OF HELIUM THERMODYNAMIC AND TRANSPART PROPER
... 1TIES GIVEN IN METRIC UNITS®,// ,10X,'EACH TABLE GIVES PRIPERITES OV ___

1VER THE TEMPFRATURE RANGE OF INTEREST FOR THE PRESSURE SPECIFIEDY,
3//7/10%, * THE UNITS_FOR_THE QUTPUT_ARE SPECIFIED BELOW =~ '2//:25Xs

4'F = PRESSURFE (PRAR)Y,
e e 54 25X ' T = TEMPERATURE (C) Y,

6/925%,*R = HELTUM GAS CONSTANT = RG/M (J/KG- C)'
e . T/423%X4'RHO = FLUID DFENSITY (KG/M3)?, P
T/425X%+'V = SPECIFIC FLUID VOLUME (MB/KG)'
8/224X,'CP. = SPECTFIC _HEAT AT_CONSTANT _PRESSURE (J/KG=C1',

9/4924%X,'CV = SPECIFIC HEAT AT CONSTANT VOLUME (J/KG-C)?Y,

[ 1/,21X,'CP/CY = RATIO 0OF SPECIFIC HEATS (-)!,
1/,25Xy'H = ENTHALPY (J/KG) !,

e 28 225X 1S = ENTROPY {(J/KG-C) ',

3/421X,*VISCD = DYNAMIC VYSGASITY (KGM/HR- M)'

4/¢21X9 *VISCK. = | KINEMATIC VISCCSITY (KGF/M2)',

5/425X,'K = THERMAL CONDUCTIVITY (W/M-SEC)?*,
e 1/ 324X *PR = PRANDTL NUMBER (=-17)
60 306 FOPMAT(24X,*Cx = SONIC VELOCITY (M/SEC)'
. 9 26X g Y Cx = SONIC. VELOCITY (M/SEC)?Y,

17//510X, *'THE FQUATINNS USED ARE IDENTIFTED BY *,13,3X, WHERE®',
2/215X:%1 = EIR TM=IN-410, VARADI.'

3,/,15‘,'2 = RISN - 224, PETEPS:N.',
_____ 3/+15X:4'2 = GA-1355, WIILSON,!

4/315Xy%4 = MISCELLANEDUS, SFE "TEXT IN SUBROUTINE MISC.')
61315 FORMAT(1',// 45X, 'PRESSURE = 'sFTale2Xs PSIAY, -1/, o —
1 6%, T, 5Xy 'RHOY, 66Xy

1L_'V's TXs 'Zf:.Bsz!H’; EXe *S's TXe 'CPY, TXs 'CV'y SXs 'CPICVY,

23X, 'VISCD',4X,'VISCKY, 6X, SK'y6Xy"PRY, 66Xy V0% 4 TX,0T0,/)
e @2 320 FORMAT('1,// 45X, 'PRESSURE ="'y F9,3, 2%, 'BARY, [/, . e e e e e
1 6Xy'Thy S5Xe 'RHO' 97X *V? 66Xy '2¢, TXy'H', QX,‘S'
17X 'CPYy 66Xy 'CV's 3Xs'CP/CVY¢3Xs _"VISCD s TXe'VISTKYLy TX2'K 95Xy

29PRY ,4X,1CKY, 6Xy 'TI,/ )
63 325 FORMAT(_ 3X, Fbaele 2Xs Fbabs 2Xs F6e2s 2Xs Fbaks 2Xs Fbals 2Xs F6.3 .

292Xy Fboby 2Xy Fbohy 2Xy FT:59 2Xy FTaby 2Xy FTaby42XsF6.4c2X9FTe5
392X F6e192XsFOLY) N

64 330  FORMAT(3X,F6u.191XyFTe391Xs FTo4s1Xs Fboby 1Xy E10: 4y 1Xy F7o1, IXe
1FT.1s 1Xs FToLy1XsF6u4s1Xs E10ake_1Xs  E10<4s1Xs Fbube 1Xs FoubslXs

2F6419 1X, Fbel)
65 370 FORMAT(10X)

66 STOP
67 __ . END




68 . __ SURROUT INE_NLLSON(.B;I’,R',I,Q,RHD;V 2CPoCV o GAMMA g He Sy VISCD g VISCK s CONDy o e e

1PR,VS)
C EQUATICNS FROM WILSON, GA = 138§
69 REAL M,J ‘
M0 T =T 4+ 459.61 P e e e+ e e+t et s e
T1 ' GC = 32,174 N
—— T2 J=TTB.26 e e e e e e e e et ——
73 M = 4e002603
14 1545, '
c IN THIS SURROUTIMNE R IS THE GAS CONSTANT FOR HELIUM.
—_ 15 .. R = RG/M R i PR e
76 CVD=0.7455
e e @2 SOLVE FOR THE SPECIFIC VOLUME V= ITERATIVELY USING THE BEATTIE = e e e e e
c BRINGEMAN EQUATION OF STATE.
17 V. = R*T/P/144a
78 ' CALL VFIND(V,P,T)
19 LRHD = 1oV e S
80 Z = 144.,%PxV/R/T
—— 8y AD=T734.04 . vt i+ et e o oot f e e e e e e e e e e e e
62 A=(C.2397
23 B0 _=_0,05609
84 C = 934,57
— 85 €V = 6.kRXC/I/T/T/T* (1,/V+BOL2,/V/V) ¢ CVO I e e e e e e e e e e
86 CP = CV + T/J*I{2,%RXC/V/Y/T/T+R) * [V+BO))1¥%2,/ (2880 ¥PHVKVEY
e 2 b = REC/T/THIVERO ) - R*T*V*V*(l.-C/V/T/T/TlfA*AO } e e e i et e e = ot e ot 2 e e e e mm e+ oo e+ e
87 SX = -0.85032
B8 S = SX+R_/LJ%{AL QQL*_J__BQLLZL_CU_V*I.{I"_‘I)*lla..B.QZZth,). +
1 CVO * ALOG(T)
.89 e UX = 1164992 P et e e e e e e e R e e e
30 U = UX + 1./J%(A0/V*(A/2./V~1.)-3. *R*C/VIT/T* (1.480/2. /V))+LVO*T
—_ 91 . H = U + 0,1850%Pxy _ . P - e e
92 VS1 = GCx(R#T —(R*C/T/T ~RAT*BO+AD)*2, /V—(RXC*BO/T/T-AQ*A) %3, /V/V)
93 vsa2 = ~GOATHVERV/JICVRIRX(VERO) k[]1.# ‘*CIVLT/T/T)/y/V)*#Z.
94 VISCD = 0.700672T**0,68
95 ... COND=0:001675%T#%0._ 68%(6.*¥R¥}CLILTLT/T*11a/VEB0/2./V/VI4CVOI+ |
10.0C0814T*(P=14,696) ** 0,28 ~
g6 e VS = ABSIVS14VS2)%%0,5_. : e e = e -
97 VISCK = VISCD/RHO
38 GAMMA = CP/CV. . _
99 PR = VISCD*CP/COND
100 T=T-459,67 SR, . N e
101 RETURN
102 END_ - S -




103 ___ __ _ SUBRDUTINE VFIND(V,P,T) . o
104 R = 386.00 .
105 AQ_= 134404

106 A = 0,2397

107 ... B = C.05609
108 c 934.57 ’

109 AE = AC *{1lc=A/V) - e e
1o B = C/(VvaT*%3,) ‘
111 COMVER..=._0.0001

>
Mmooy i

112 VPLUS = -0.704 :
,,,,,, 113 . PI=RxT{1.-E)*(V+B1/(144.%VAV]) =~ AE/(144,%VaV) _ SR
114 vz =V i
- 115 _ ¥ =V + VPLUS.

116 100 CONTINUE
117 P2 =_P1
118 P1=R:xTx (1. —E)%(V+B)/{144.,%2VAV) ~ AE/(144.%VXV)
Y19 V= N2 4+ P - P2)/{P1-P2) X {V = V¥V2) - e e e e oot 2o e e et e e e
120 . DEL = ABS{v-V2}
2y o v2 =y B e e et e ot 2 e e e e et o e
122 IF{DEL.LE.CONVER)GD TO 102
123 GO .70.100
124 102 RETURN
125 0 END e+ e e e it - - e - -




-~
126 . SUBROUTINE_PETER. (PyToRsZoRHOV,CPyCVyGAMMA JHy Sy VISCDVISCKWCOND, . . . ; e BL/O
1PR,VS) .
C PETERSEN CORRELATIONS, RISO = 224
c
______ 127 _ -CVv = 3117.%D.00023889 — - - S . — - B,
128 RG = 8314.5
129 _ ... P=PG/4-.002603%0,00023889 O - —— - SR - -
139 TK = (T+459.671%5./9.
131 CP_=_5195._% (0.00023889
132 PRAR = P / 14.696/0.98692
=133 . RHN = 48,14 % PRBAR ./ TK . *_({(1le + 0.4446_ % PBAR/ TK %% Ja2) *%f-1a) ... SIS N -
1} * 0.062428 :
134 _ VISCD = 3.6T4E-0T*TK**0.7%241G.1 - - e et e e e e e
135 VISCK = VISCD / PHO
136 PR = 0c T11TATK¥A(=1:%{0.01=0a000142*PAAR) )/ (1, 40,001123 *
1 PPAR) .
13T COND = 04002682 % (1. + 0.001123 % PRAR). * (TK #*({ 0.71 * (1. - . _— - e
1 0.0002 * PRAR }))) * 0,57803
138V = LG/RHO ~ S - e
139 Z = 1.0 + 0.4446%PBAR/TK**1,2
140 GAMMA = CP/CV
i41 VS = Z * (T78.26%32,196*GAMMA * R * TK %9,/5,1%*0,5
L1820 S =040 SR _— A B R R R
143 H = 0.0
__l44 ____ RETURN . . - e - e e e .
145 END ;
h




- - - -

‘ Al
— 146 SUBROUTINE MISC(PsTsRsZsRHOWV4CPe LV GAMMA,Hy Sy VISCDyVISCKyCOND PRy - o — - - e : /7
1vs)
C
C TSEDERBFERG CORRELATINNS, THERMAL CONDUCTIVITY OF GASES AND LIQUIDS. .
AT T =T 4 459467 . i - e e e+ e . S e
148 TK = T % 5./9.
149 CP=1.242 S -
150 CV = 0.745
151 H.= CP_* T + 21-8
152 U=H - P *x V % 144,/778,26
153 RSH = RHO * .16.018.__ et ot e e i e e+ 4 e e e e e o =
154 AF = 2.70
155 ANF = 0312 e . e SR © e i et et et e+t e e
156 CSF = 97.6
157 F .= AE./_(1._+ ADE * CSF / TK)
158 CONDO = 0.1226 * (TK / 273.16) ** 0,73
e 159 . CONMD = COMDO + 0,000158 % RSH ** 117 e — e £t e et e
166G COND = COND * 0,6722
o lel . VISCD = COND / CV/ F - e e e e e - - — - S -
162 PR = VISCD * CP / CNND
163 YISCK_= VISCD / _RHD
c CONDUCTIVITY CORRELATION FRCM BIiLATS AND MANN
& VISCOSITY CORRELATION FROM KESTIM AND LEIDENFROST . . o . e e
C
e b4 VISCD = 0.0011554 * TK ** 0,6567 e e e e et i e e e e
165 COND = 0.0429 + 0.0000911 * T + 0.001729%(P/14.696 ~1.0)*%0.28
156 PR = _VISCD *_CP _/ COND -
167 VISCK = VISCD / RHO
—xes T = T =459,6T — , e e - - —
165 PETURN
e XTQ O END e et e e e e e e




m___lYl_ﬂ__“mw._.SUBPOUTINEQ_;_ElRlPuToR;Z.RHOcV:CPaCV.GAMMA.H. SyVISCOyVISCKsCONDy. o

1PR,4VS)

HELTUM PROPERTY EQUATIONS FROM VARADI (EIR TM-IN-410).
CEQUATIONS FOR. ENGLISH UNITS BY T.E. EATON, MIT.. ...

NOMENCLATURE {ENGILISH UNITS) AS FOLLOWS - P = PRESSURE (P)IA),“

|
|

Z = COMPRESSIBILITY FACTCR (-)y B = SECOND VIRAL CNFFFICIENT
(EY3/LBM), DB _ = _DB/DT_(EY3/LBM=F), DDB_= D2B/DT2 (ET3/LBM-E2),

T = TEMPERATURE (F)y R = HELIUM GAS CONSTAMT (BTU/LBM=FYy . o . .

CI {I=1,5) = CONSTANTS IN THE EQUATION FOR B - C1 (FT3/L8M},
...C2 (FT3/LBM)s C3 (1/F)y C4 (FT3/LBM), C5 (1/F), .

RHO = DENSITY (LBM/FT3), CP = SPECIFIC HEAT AT CONSTANT PRFSSURE

'
!

H = ENTHALPY (BTU/LLBM}, S = ENMTROPY (BRTU/LBM=F), VS = SONIC VELOCITY
{FTY/SEC), VISCD = DYNAMIC VISCOSITY (LRM/HR-FT}, COMD_= THERMAL

(BTU/LBM-F), CV = SPECIFIC HEAT AT CONSTANT VOLUME (BTU/LBM=FY, . ...

(alaNaYaXaloNol aNakaNaXalal o

CONDUCTIVITY (BTU/HR-FT-F), PR = PRANDTL NUMRER (-).

S 172 .. 70 = 459,67 + 32,0 . e e+ i i < e e e e e - e e e — . - . ——
173 PO = 14.504 ’
174 T =T + 459,67 e e e e e e . e e et o e o oo e e e e — . en e e e
175 R = 04965
176 Cl = 1.520017E-02
177 €2 = 1,526208F-02
178 _ C3 = 1,S00378E=02 __ - o I . - U _ - . _
179 C4 = 4,38B8083€E-C2
e 120 €5 = 5.227289E-04___ I . J - N —
181 B =Cl + C2/(1.0 - C3% T) + C47(1.0 + C5 % T}
182 DB = _C2*C3/(1140-C3%T1%{1.0=C3%T) }=C4%C5/{1,0+C5%T)%*2,0
183 0”9 = 2.0%C2*%C3¥C3/{{1.0-C23*T}*(1.,0-C3*TI%(1.0-C3%T)) +
e 2 200%C4H*C52C5 /(1. 04C5%T)%%3,0 e [ - -
184 Z = 1,0 + 0,1850 * B * P/ (RAT)
85 _RHO = P/US5.4054%R%T_+_ BXp) ) — e’ e —
166 CPO = 1.242
187, CP = CPC - 0:1850 % T * DDB * P
188 CV0D = 047456
88 __ .. Cv = CVO - 0,1850%Px(T*DDB__- DB*LZ.Q_t,0.1850*DB*P/R)!
180 HO = 2.390
191 H = HO_ + CPO*T 4+ 0,1850%P*{B - DR®T) ___ - — I _ e -
192 SO = 656930
193 S = SN + CPO*AILNGI(T/TO) —~ R¥ALOGIP/PO) -~ 0.1850%DR*P
134 VS = 158,29%Z%{RXT*CP/CV)*XN,5
Y85 . VISCD = 0.04488 % (T/TN)**0.68. ____ R —— - . ——
196 ) COND = 0. 08368*(T/Tﬂ)**0 68 %{1.0+1, 665E-04*(P/PD)**1 17/((T/TD)
— e DRRL L850 — e — _
197 PR = 0»666 /7 (1 0 + 1. , 665E~ 04*(P/P0)**l 17 V2 !(T/TG)**I .65) 3
198 V.3 2 /RHO
199 GANMA = CP/CY
200 VISCK = VISCD/RHO . . e B - - —
201 T =T - 456,617
202 ..G0 10 _300 . . - — - e

HELTUM_PROPERTY EQUATIONS FROM VARADI (EXR TM=IN=410)._

'NOMFNCLATURE (METRIC UNITS) AS FOLLOWS - P = PRESSURE (N/M2},
TEMPERATURE (K)y R _= HELITUM GAS CONSTANT (J/KG-K),

‘z COMPRESSIBILITY FACTOR (-), B = SECOND VIRAL COSFFICIENT (M3/KG)s
CR = DR/DT {M3/KG-K), DOB = D2B/DT2 {MI/KG-K2}y CI (I=1,5) = :

CONSTANYS INM THE EQUATICN FOR B - Cl1 {(M3/KGi,y C2 (M3/KG), (3 (1/K},

QAOADORNO




— o ca (H3/KG)y CS 11/K), RHO = DENSITY (KG/M3), CP = 'SPECIFIC HEAT AT.. .. AL /O
C CONSTANT PRESSURE (J/KG~- K), CV = SPECIFIC HEAT AT CONSTANY VOLUME
c (J/KG=Kis_ H = ENTHALPY (J/KG), S = ENTROPY (J/KG-K)}, VS_= SONIC
c VELOCITY (M/SEC), VISCD = DYNAMIC VISCQS!TY (KG/M-SEC),y, COND =
e € .. THERMAL CONDUCTIVITY (W/M- Cl. PR = PRANDTL NUMBER (-}, . - . — - - -
203 T0 = 273.15 .
204 PO = 100000-0
208 T =T +# .273.15
206 P = P*x100000.0 /144,504
207. R = 20771 U S I - e e o
208 Cl = S.489433E-04
299 __ ... . C2 = 9.528079E-04 .. .. __ I e e e e e e o e e
210 C3 = 3.42068B0E~-02
211 Ch_=_2,730470E=D3
212 C5 = 9,409120E-04
213 . B =Cl 4+ C2/{1,0-C3%T) 4 C4/{1.04C5*T) _ S U
214 D8 = C2%C3/{{(1.0- C%*T)*tl 0- C3*T))-C4*C5/ll 0+C5*T)**2 o
215 DDB = 2¢0%C2C3C3/((1:0-C3XTI*(1a0-C3XTIX(1,0=C3%TI) 4 B I
1 2.0%C4*CSHCS/{1.04C5%T)%%3,0
216 = 1,0 +_8%p_/_(R*T)
2117 . RHO = P/ (R*T ¢ Bxp})
e 2Y8 .. CPO = 5198, -~ SR _ _ s e - e
219 CP = CPC - T * DDB * P
— 220 ... CvD = 3121. . O
221 cY = Cv0 - P*(T*DDB + DB Tx (2 0 + D8 *P/R))
222 HY =_5557:
223 H = HO + CPD%*T 4+ P *(B-DBR*T)
224 _ . ... SO = 28016. . . e e e e o e e — - .
225 S = S0 + CPD*ALOG(T/TO) - R*ALOG(P/PO) - DBAT
e 226 NS = 7 * [RETHCP/CV)®%0,5 __ e - e e
227 VISCD = 1,855E-05 * (T/T0) ** 0.68
228 COND_=_0.1448_%_ (T/T0) *% 0, b_ﬁ___LL.Q___.L.ﬁﬁSE:DL_JELED,lﬁiL.JT/
1 ((T/TO) *% ], 85))
229 .__PR = 0:666/ {1.0+1.665E= Q4% (P/PO) A*1a 17/ ((TZTO)%51.851) ——
23n T =T - 273.15
o231 . ... P = P *%14.504 ./_100000. e e e e et e e e e e e e e+ e+ aen
232 300 . RETURN
233 END




3G SUBRCUTINE ETOMET_{P+TsReZyRHC,VCPyCV GAMMA H,SyVISCD;VISCK,COND, .. — - - PR O
1PR,VS) ! .
C THIS SUBROUTINE PFREORMS THE FOLY OWING _ENGLISH TO_METRIC _LIONVERSICNS =
C P {PSIA - N/M23, T (F - C )y H (BTU/LRH - J/KGM), )
—— G ... _.CCND (BTU/HR-FT-F - W/M-C), VISCD (LBM/HR-FT_ - KGM/M-SEC}, . S — . - - -
C RHO {(LBM/FT3 -~ KGM/M3}, V {FT3/LBM - M3/KGM), R (BTU/LBM-F -
e € J/KGM-K), CP (BTU/LBM~F - J/KGM-C}, VISCK (FT2/HR - M2/HR), — - — -
C S (BTU/LBM-F - J/KGM-C), VS (FT/SEC - M/SEC)
235 T = (T‘BZAOI.-”‘.S-/.Q- —
236 H=H / 0.000430
231 COND =_COND / 045779 e SO —
238 VISCD = VISCD / 2419,1
239 . RHD = RHO [/ 0o06243 .. .. _ S ~ B R S —
249 vV = V/16.018
241 R = R /. 0.0002389
242 cPp = CP/0,N002389
243 CV = CV /7 0.0n0N2389. . . e e S e e
244 $ =S5/ 0.0002389
245 VS = VS / 3.2808 . L . . S — e e et e e
246 VISCK = VISCK / 3,2808/3.,28C8
247F RETURN
248 END




APPENDIX 2

TABLES OF HELIUM THERMODYNAMIC AND TRANSPORT PROPERTIES IN ENGLISH UNITS

EAtH TABLE GIVES PROPERTIES OVER THE TEMPERATURE RANGE OF INTEREST FOR THE PRESSURE SPECIFIED

THE UNITS FOR THE QUTPUT ARE SPECIFIED BELOW - -

PR
C%x

WO ow o oW R

THE EQUATICNS USED

GA-1355,

U N e
oo

PRESSURE (PSIA)

TEMPERAUTRE (F)

HELIUM GAS CONSTANT (BTU/LBM-F)
CCMPRESSIBILITY FACTOR (-}

DENSITY (LBM/FT2)

SPECIFIC VOLUME (FT3/LBM)

SPECIFIC HEAT AT CCNSTANT PRESSURE (BTU/LBM-F)
SPECIFIC MEAT AT CONSTANT VOLUME (BTU/LBM-F)
RATIO OF SPECIFIC HEATS (-}

ENTHALPY {BTU/LBWM)

ENTROPY (BTU/FLEM=FI

DYNAMIC VISCOSITY (LBM/HR-FT)

KINEMATIC VISCOSITY (FT2/HR)

THERMAL CONDUCTIVITY (BTU/HR-FT2~F]}

PRANDTL NUMBER {-)

SCNIC VELOCITY (FT/SEC

ARE IDENTIFIED BY 1 WHERE

EIR TM~IN-410, VARADI,
RISC - 224+ PETERSEN,

WILSON,

MISCELLANEQUS, SEE TEXT IN SUBROUTINE MISCe



PRESSURE =

T

0.0
2040
40.0
60.0
80.0

10C6.0
120.0
140.0
16C.0

18G.C
20C.0
220,0
240.C
260.0
280.C
300.0
320.0
340.¢C

360.0
380.C
400.0
420.0
44C.0
46060
480.C
500.0
520.0

540.C
560.0
580.C
600.0
620.0
640.0
66060
680.0
70C.0

72G.0
740.0
76C.0
78C.0
8C0.C
820.0
g40.C
8608.0
880.¢C

RHC

0.C119
0.0114
0.0110
0.01GC5
0.0101
0.CCs8
0. 0094
0.0C91
0.0C88

0.0086
c.cce3

C.CO81L.

£.0C78
0.0C76
0.0074
0.3C72
CeCOTO
0.0068

0.0067
0.0065

G.0064%"

0.2062
0.0061
Ca 0060
€.0658
0.0C57
0.0C56

C.QC55
0.0054
0.GC53
0.0052
0.0C51
C.0050
060049
0.0048
0.0047

0.0C46
0.00456
0.0045
C.0044
0. 0043
0.0043
C.CCa2
0.0041
¢.0041

14.7
v

83.59
87465
91.30
94,55
$8.60
102.25
105,51
106.56
113.21

116.86
120.52
124017
127.82
131447
135.12
138.78
142643
146.08

149173
153.39
157.04
160.69
164,34
1€7.59
171.65
175.30
178495

182.60
186025
186.51
193,56
187.21
200.86
204652
298.17
211.82

215.47

219.13

222.18
226443
230,08
233.73
237.39
241004
244,69

PSIA

z

1.0006
1. 0006
1.0905
1.0005
1.0005
1.0005
1.00C4
1.0004
1.0004

1.0004
1.C0C4
1.C0C4%
1,C003
1.060C3
l.000C3
1. 0003
1.0C03

1,0003

1.0003

1.0003
1.00C3
1.0003
1. 0C03
1.0003
1.0002
1,0002

1.0002
1.0002
1.C0C2
1,0002
1.C0002
1.0002
1.0C02
1.0002
1.0002

1.0002
1.0002
1.0002
1.0002
140002
1.0002
1.0002
1.00C2
1.C002

H

5734
598, 3
623.1
648.0
672.8
667.6
122+ 5
747.3
T172.2

797.0
821.8
84647
871.5
896. 4
921.2
94640

970, 9

995.7

10204 6
1045. 4
1070.2
1095.1
1119.9
11448
1165.6
11944 4
1219.3

1244.1
1269.0
1293.8
1318.6
1343.5
1368.3
1393, 2
1418.0
1442.8

1467.7
1492.5
1517.4
1542.2
1567.0
1591.9
1616.7
161?106
166644

6.603
€0 656
6,707
6.755
6.802
6.847
60 891
6.933

6.974

7.013 .
7.052

7.089
7.125
7. 160
7.194
T.227
70 259
T.291

7321
7.351
7.380
T.409
T.437
To 464
T.491

- 74517

7.543

T.568
7.592
7.617

"~ 12640

7.663
1.686
14709
T.731
T.752

7,773
Ta 794
7.815
7.835
7.855
7.875
7.894
T.513
7.931

ce

1.2420
162420
1.2420
1.2420
1.24290
1.2420
162420
1.2420
1.2420

142420
1.2420
1.2420
1.2420
162420
1.2420
1.2420
102420
1.2420

1.2420
1.2420
1.2420
1.2420
1.2420
102420
1.2420

1.2420

1.2420

1,2420
1.2420
1.2420
102420
1.24290
1.2420
12420
1.2420
102420

1.2420
le2420
1.2420
1,2420
162420
1.2420
1o2420
1.2420
1.2420

cv

0.7457
0.7457
0.7457
0o 7457
0.7457
0.7457
0o T457
0.7457
0.7457

C.7457
0.7457
0.7457
0.7456
0. 7456
0.7456
0.7456
0.T7456
0.T456

0.7456
0.7456
Oe 7456
0.7456
0.7456
0e 7456
0.7456
0aT456
0.7456

0.7456
0.7456
0.7456
07456
G.7456
0.7456
0.7456
0:7455
Qe 7456

07456
0s 7456

" C.T7456

D.7456
Qe T456
C.7456
07456
Ca7456
C0a7T456

ceP/Cy

1.66564
1.66564
1.66564
1. 66564
1.66564
1.66564
1., 66564
1.66564
1.66564

1. 66565
166565
1.66565
1.66565
166565
1. 66565
1.66566
1.66566
1. 66566

1.66566
1. 66566
14 66566
1.66566
1.66567
le 66567
1.65567
1.66567
1.66567

1.66567
1. 66567
1.66568
10665638
1.66568
1.66568
1.66568
1.66568
1066568

1.665638
le 66569
1. 665693
1.66569
1, 66569
1. 66569
1.66569
1.6€569
1. 66569

VISCD

0.0429
00441
0.0454
06 0466
0.0478
0.0490
00502
0.0514
0.0525

0.0537
0.0548
0.0559
0.0570C
0.0582
0.0592
0.0603
0.0614
0.0625

0.0635
0.0646
0. 0656
0.0667
0.0677
00687
00,0697
0.0707
0.0717

000727
0.0737
0.0747
0.0757
0.0766
0.0776
0.0785
0.0795
0,0804

0.0814
0.0823
0.0832
0.0842
0.0851
0.086C
0.0869
0.0878
0.0887

VISCK

3.6010
3.8680
441427
44249
4,7146
5.0118
5,3162
5.,6278
59466

6.2725
6e 6054
6.9452
T7.2919
166454
8.0056
843725
8.7460
G.1261

9.5127

9.5058
1039253
10.7112
11.1234
11.5419
11.9666
123575
12.8346

13,2777
13.7270
14.1822
l4e 6435
15.11C7
15.5838
16.0629
16.5417
17,0384

17.53249
18,0372
18.5451
19.0588
19.57¢81
20,1031
2066337
21.16%8
21.7115

K

0.0800
0.0823
0.0846
008672
0.0892
0.0514
0.0936
0.0958
0,0979

0.1001
0.1022
0.1043
0.1064
0.1084%
0.1105
0.1125
D.1145
0.1165

0.1185
0.1204
0el1224
041243
0.1262
0.1281
0.1300
0o 1319
0.1337

0.1356
0.1374
N.1362
0o 1411
Ne.1429
0.1447
0.1464
0.1482
0.1500

0.1517
0e1535
0.1552
041569
0.1587
0.1604
001621
0.1638
0.1654

PR

0.66587
0.66588
0.66589
066590
0.66591
0.66591
0.66592
0.66592
0066593

0.66593
0e 66594
0.66594
0.66594
0s66594
0.66595
0.66595
0.566595
0.66595

0.66596
0.66596
0666596
0.66596
0.66596
0.66597
0.66597
0, 66597
0.66597

0066597
0.66597
0.66597
066597
0.66597
0.66598
0.66598
0.66598
0e66598

0.66598
0,66598
0.66598
0.66598
0.66598
0.66598
0, 66598
0.66598
0.665%8

C*

3088, 0
3154.4
3219.4
3283,1
3345.6
3407.0
3467.3
352645
3584, 8

3642.1
369846
3754.2
3809.0
38€3.0
391643
3968, 8
202047

4071.9 -

4122.4
4172.4
42213
4270.6
4318.8
4366.5
4413.1
4460¢ 4
450646

45524 4
4597.7
4642.5
468645
473065
477405
4817.7
4860, 6
4903,0

4945,1
4986, 8
5028.,2
5069.2
5109.9
5150.3
51900 4
523%.2
5§269.6

Ce 0
2C¢.0
40,0
60.0
80.0

100.0
120.0
140.0
160.0

180.0
2G040
220.0
240.0
260.0
28G.0
20C.0
320.0Q
340.90

360.0
380.0
400, C
420.9
440.,0
460.0
480.0
50060
520.0

54040
56%,.0
580.0
600.0
620.0
64050
660.0
680.0
700, 0

720.0
7400
760.0
76C0
800.0
€20.0
840.,0
867.0
880.0



- _ - TA2/3
PRESSURE = 1447 PSIA ;
T 'RHO v oz H s cp cv CP/CV  VISCD  VISCK K PR cx 7

900.0 0.0040 248.34 1.0002 1691.2 7.950 1.2420 0.7456 1.66570 0.0896 22.2588 0,1671 0.66598 5308.8 900.0
920.0 0.N040 252.00 1.0002 1716.1 7.968 142420 0.7456 1.66570 0.0905 22.8115 041688 0.66598 5347,7 92060
94000 0,0039 255,65 1.0002 174009 74986 162420 0.7456 1.66570 0.0914 23,3697 0.,1704 0,66598 5386.3 940.0
960.0 0.9039 259.30 1.0002 1765.8 8.003 1,2420 0.7456 1.66570 0.0923 23.9334 041721 0.66598 5424.6 960.0
980.0 0.0038 262.65 1.0002 1790.6 8,021 1.2420 0,7456 1666570 000932 2445024 061737 0666598 5462,1 380, 0
1000.0 0.0038 266.60 1.0001 1815.4 8.038 1.2420 0.74%6 1.66570 0.0941 25.0769 0.1754 0.66599 5500.5 10090.0
1020.0 0.00637 27C.26 1.C001 1840.3 8.055 1.2420 0.7456 1.66570C 0.0949 25.6568 0.1770 0.66599 5538.,0 1020.0
104040 0.0037 273451 1.0001 1865.1 84072 142420 10,7456 . 166570 060958 2602420 0.1786 0.66599 5575.3 1040.0
1060.0 0.5036 277.56 1.0001 183%0.0 B.088 142420 047456 1.66570 0.0967 2648326 0.1803 0.66599 5612.4 1060.0

1080.0 Co0036 281621 11,0001 191448 84104 142420 007456 1066570 0606975 27.4284 0,1819 0.66599 5649.2 1080,0
1102.0 0.0035 284,86 1.0001 1939.6 © 84120 142420 047456 1.66570 0.0984 28.0295 0.1835 0,66599 5685.7 1100.9
112C0.C C€.CC35 288.52 1.0001 1964.5 8.136 142420 0.7456 1.66571 000993 28,6359 00,1851 0066599 5722.1 11200
1140.0 000034 292617 1.,00C1 1989.3 8.152 1.2420 0.7456 1.66571 0.1001  29.2476 0.1867 0.66599 5758.2 11492.0
1160.0 0.0034 295.82 1.0001 2014.2 8.167 1.2420 0.7456 1.66571 0.1010 29.8645 0.1882 0.66599 5794.0 1160.0
1180.0 0.CC33 296.47 11,0001 20390 86182 162420 00,7456 1066571 041018 30.4866 0,1898 0,66599 5829.7 1180.0
1200.0 9.0023 303.13 1.0001 2063.8 8.197 1.2620 .0.7456 1.66571 0.1026 31,1138 (.1914 0.66599 65865.1 1200.0
1220.0 0.0C33 306.78 1.0001 2088.7 84212 142420 04,7456 1.66571 0.1035 31.7462 041929 0.66599 5900.4 122060
124060 000022 310043 1.0001 21135 0227 102420 0,7456 1.66571 0.1043 32.3838 0.1945 0.66599 5935.4 1240.0

1260.0 0.0032 314.C8 1.CC01 2138.4 84242 1.2420 0.7456 1.66571 0.1052 33.0265 0.1961 0666599 597002 126050
1280.0 0.0031 317.74 10,0001 2163,2 80256 102420 0.7456 1.665T71 0.1060 33.6742 0.1976 0.66599 60C4.8 1280.0
1300.C Q0.CC31 321.39 1.0CC1 2188.0 84270 1.2420 0.,7456 1.66571 0.1068 34,3271 0.1992 0.66599 6039.2 1300.0
1320.0 0.0031 325.04 1.0001 2212.9 8.284 1.2420 007456 1466571 001076 3465850 062007 0666599 6073.4 132040

1340.0 0.0030 328.69 1.CC01 2237.7 8.298 1.2420 0.7456 1.66571 0.1085 35.6480 10,2022 0.66599 6107.4 1340.3
" 1360.0 0.CC20 332.34 1,0001 2262.5 €.312 1.2420 0.7456 1.66571 0.1093 36.32160 0.2037 0.66599 6141.3 1360.C
1380.C 0.0030 3364C0 1eCC0C1 228744 84325 162420 007456 1466571 0,1101 36,9892 0.2053 0.66599 6174.5 1380.0
14C0.0 0.0029 336.65 1.0001 2312.2 84339 1.2420 0.7456 1.66572 0.1109 327.6671 00,2088 0.66599 6208.4 1400.0
1420.C ¢C.0C29 343.30 1.C001 2337.1 8.352 1.2420 0.7456 1.66572 0.1117 3803500 062083 0666599 6241a7 142060

1440.0 0$.8029 34¢.95 1.0001 2361.9 84365 1.2420 0.7456 1.66572 0.1125 39.0380 0.2098 0.66599 6274.8 1440.0
146C.C 0.CC29 350.61 1.0001 2386.7 84378 142420 047456 1.66572 0e1133 39,7309 0e2113 0066599 63077 146040
14800 0.0028 354426 1.0001 2411.6 8.391 1.2420 0.7456 1.66572 0.1141 40.4287 0.,2128 0.66599 6340,5 1480.%
15C0.0 G.0C28 357.51 1.0001 2436.4 8.404 1.2420° 0.7456 1.66572 0.1149 41.1314 0.2143 0.66599 6373.1 1500.0
1520.0 0.0028 36leS6 100001 2461.3 8o416 162420 0aT7456 166572 061157 41.8390 06,2158 0,66599 €405.5 1520.0
1540.0 0.0027 365.22 1.0001 2486.1 84429 1.2420  0.7456 1.66572 0.1165 42.5515 0.2172 0.66599 64327.8 154C.0
156G.C 0.0C27 368.87 1.0001 2510.9 8a.441 1e2420 0.7456 1.66572 0.1173 43.2689 0.2187 0466599 6469:S 156000
15800 040027 372.52 1.0001 2535.8 o454 102420 0.7456 1.66572 0.1181 43.9911 0.2202 0,6€6599 6501.8 1580.0
160040 0.0027 376417 1.0001 2560.6 8,466 142420 0.7456 1,66572 0.1189 44,7181 0.2217 0Q.66599 6533.6 1600.0

1620.0 040026 376,82 140001 2585.5 86478 1.2420 0,7456 1.,66572 0.1197 45.4499 04,2231 0.66599 6565.3 1620.0
1640.0 0.0026 383.48 11,0001 2610.3 84490 1.2420 0.7456 .1,66572 0.1204 46,1866 0.2246 0.66539 6596.7 1640.0
1660.C 0.0026 387.13 1.0001 2635.1 8¢ 501 142420 007456 1466572 001212 4649281 02260 0666599 6628,1 1660.0
1680.0 0.0026 390.78 1.0001 2660.0 84513 1.2420 0.7456 1.66572 0.1220 47,6743 0.2275 0.66599 6659.3 1680.0
1700.0 0.0025 394.43 1.0001 2684.8 84525 1.2420 0.7456 1.66572 0.1228 48.4253 0.2289 0.66599 6690.3 1700.0
1720.0 000025 398409 140001 27097 84536 142420 0.7456 1.56572 0,1235 49.1810 0.2304 0.66599 6721.2 1720.0
1740.0 0.0025 401.74 1.07201 2734.5 8547 1.2420 (.7456 1.66572 01243 49,9414 0.2318 0.66599 6752.0 1740.0
1760.C G.CC25 405.39 1.0001 2759.3 84559 12420 0.7456 1.66573 061251 5047066 062332 0066593 6782,6 1760.0
178Q.0 0.0024 409,04 1.0001 2784.2 8,570 1.2420 90,7456 1.66573 0.1258 51.4764 042346 0.66599 6813.1 178C.3



PRESSURE =  500.0 PSIA

T

0.0
20.0
40.0
60.0
8l.0

100.0
120.0
140.0
160.0

186C.0

200.,0-

220.0
240.0
260.0
280.0
300.0
320.0
340.0

360‘0
380.0
400.0
420.9
440.0
46009
480.0
500.0
520.C

540G
560.0
580.0
60060
62C.C
640.0
660.0
680.0
700.0

720.0
74060
76C.0
780.0
800.0
826.0
B840, 0
86¢.C
88C.0

R]HO

0.3675
0.3812
0. 36€3
0o 3524
C.3396
0.32277
Ca3166
0.3062
002965

0.2873
0.,2788
C.2707
€.2639
0.2558
0.2459
0.2425
0.236%
Ge. 23206

C.2257
0.2197
0e2146
6.2098
0.2052
0.2008
0.1666
0.1925
G.1885

0o 1849
0.1813
0.17178
061745
0.1713
C.1682
0,1652
0.1624
Ca 1596

0.1569
Ce 1543
0.1518
0.1494
0.1470
C.1447
0o 1425
J.14n4
0.1283

v

2.52
2.62
2.73
2084
2.94
3.05
3.16
3. 27
3437

3.48
3459
3‘69
3,80
3,91
4.C2
4,12
4.23
4.34

444
4.55
4466
4.77
4.87
4.98
5.09
5¢19
5.30

Se4l
5.52
5.62

C 5.73

5'84
5.54
6.05
6.16
66 27

6.37
6048
6.59
6.70
6.80
6.51
7402
7.12
7.23

Z

1.0167
1.0188
1.0180
1.0172
l.3165
1.0158

1.0152 .

1.0146
140141

1.0136
1. 0131

1.0127 .
1.0123 -

1. 0119
1.0115
1.0112
1.01C8
1.0105

1.0102

1.C099
1o08S6
1.0094
1.0091
1.0089
1.0C87
1. 0CE5
1.2682

le CG8O
1.0079
1.0077
1. 0075
1.0073
1.0072
1.0070
1.0069
1.0067

1.0066
1eCC64
1.0063
1.00¢€2
1.0061
1.0059
1.CC58
1.0057
1.C056

H

57860 2
603.1
627.9
652+ 8
677.6
702.4
727.3
752.1
7770

801.8

82606

851.5
87643
S01.1
926.0
950. 8
975.7
1000.5

1025.3
1050.2
1075, 0
1096,.8
1124.6
1149.5
1174.3
11991
1224.0

12488
1273.6
1298.5
1323, 3
1348.1
1373, 0
1397.8
1422.6
144704

1472.3
1497, 1
1521.9
1546.8
1571.6
159644
1621 3
164641
1670.9

44 853
4,906
445656
£e 005
S.N52
5.097
5.141
5.183
Se 224

54263
5301
5.238
5374
S. 409
56443
50477
5.509
54540

54571
5.601
e 630
54659
5687
5.714
SeT41
5767
5.792

S 817
59 842
5.866
S5«890
5.913
Se93A
5.958
5.980
€002

6.023
60044
6.064
6.085

64104

€.124
€o 143
6.162
6.181

cp
142425
1.2424
1.2423
102422
1.2421
1.2421
1.2420
1.2420
1la 2419

1.2419
12418
1.2418
1.2418
1.2417
1.2417
162417
1.2417
1.2417

l.2416
1.2416
162416
1.2416
1.2416
1.2416
1.2416
le2416
1.2416

1s 2415
1.2415
1.2415
1.2415
1.2415
le2415
1.2415
1.2415
162415

1.2415
10 2415
1.2415
1.2415
1.2415
1.2415
la 2415

1.2415

1.2415

cy

07479
0.7479
C.7478
Ce T4TT
0.7477
0.7476
0.7476
0.7475
CeT475

0.7474
Oe 7474
0.7473
0.7473
0.7473
0.7472
007472
0.7471
0.7471

Ce74T1
0.,7470
C.7470
0.7470
00 7469
C.T469
0.7469
Co 7469
C.T468

CeT468
0.7468
0.7468
0.7467
0eT7467
Ca7467
Q.7467
0.7466
Qo 7406

0.7466
0, 7466
0.7466
06 7466
0.7465
0.7465
007465
0.7465
Ga 7465

cpP/Cy

16466120
1.66122
1.66124
1.66127
1.66131
166135
1.66139
1.66144
1, 66149

1.66154
166159
1.66164
1.66170
1.6€175
1. 66180
10 66186
1.66191
1.66166

1. 66202
1.66207
1.66212
1.66217
1le 66222
1.66227
1.66232
1. 66237
1.66242

1. 66247
1. 66251
1.66256
1.66260
1.66265
1. 66269
1.66273
1.66277
10 66282

1.66286
1.66290
1l.66293
1066297
1.66301
1.66305
le 66308
1.66312
1.66315

VISCD

000429
0.0441
0.04%54
0.0466
0.0478
000490
0.0502
C.0514
0.0525

" 0.0537

0e0548
0.0559
0.0570
0.0582
0.0592
00,0603
0.0614
0.0625

0.0635
0.0646
0.0656
0.0667
00677
0.1687
0.0697
00707
0.0717

0.0727
€.0737
0.0747
0.0757
0.0766
0.0776

0.0785

0.0795
0.0804

0.0814
0.0823
0.0832

000842

0.0851
0.0860
0.0869
0.0878
0.CR87

VISCK

0.1079
0.1158
0.1239
0.1322
0.14C8
0o 1436
0.1586
C.1678
01772

0.1868

0s1966 -

0.20656
00,2169
0.2273
0.2379
042487
N.259%8

0.2710

0.2824
0.2940
0.3057
0.3177
003298
0.3422
0.3547
0s3674
0.38C3

043933
0.4065
0.4199
0.4335
0.4473

‘Qe4612

De4153

0.48%6

0.5041

0.5187
0.5335
005635
0.5788
0.5943
0e6069
0.6257
0.6416

K
0,0809
0.0832
0.0855
0.0877
0.0899
0.0921
0.0943
0.0965
0,0986

0.1007
0.1028
0.1049
001069
0.1090
C.1110

0al1l120

0.1150
0.1170

0.1189
0.1209
f.1228
0.12"?7
0.1266
0.1285
0.1304
001323
0.1341

0.1360
0.1378
0,1396
Del414
0.1432
0.1450
Del468
0.1485
0.1503

0.1520
0.1538
0.1555
0.1572
0.1589
0.1607
0.1623
0.1640
001657

PR

0.65819
0.65878
0.65930
0.65976
0.66018
0666055
0.66089
0.66120
0.66148

0.66174
0.66197
C.66219
066239
0.66257
0.66274
0.66289
0.663204
0.66317

0.66330
0.66342
0.66353
0.66363
0,66373
0.66382
0.66390
0.66398
0.66406

0.66413
0.566420
0066426
0.66432
0.66438
0066443
0.66448
066453

Q.66458

0.66462
0.66466
0.66470
0.564T4
0.66478
0.66431
0.66485
0.66488
0s 66491

C*%

314248
3207.6
32712
3333,5
3394,7
3454,
3514.0
3572.1
3629.3

3685.7
3741.1
3765.8
3849, 1
3902.9
3955.4
4007. 2
4058.3
4108, 8

4158.7
4208,0
425647
4304.9
435246
4399,7
444544
4492.5
4538.3

4583.5
4628.3
467267
4716.7
4760.2
4803, 4
4846,2
4888,6
4930.7

49720 4
5013.8
5054.8
506505

5135.9

5175.9
5215.7
5255.1
52646 3

Lrbms ok

T

0.0
20.0
4040
60‘0
80.0

100.0
120.2
140.0
160.0

180.0
200.0
220.0
24040
260.0
280.0
200.¢C
320.C
340, 0

360,90
38C.0
400.9
420.0C
44040
460,0
480.0
50C.

52C.0

540.0
56040
580, 0
600.0
620.0
640, 0
660.6G
680.0
703.C

720.0
74C.0
760.0
780.C
300,0
220.0C
8[903 0
860,80
8800



PRESSURE =

T

900.0
920.0
940.0
960.0
980.C
1000.0
1020.C
1040.0
1C60.0C

1080.0
1100.0
1120.0
1140.0
1160.0C
118060
1200.0
1220.0
124C.0

1260.0
1280.0
1300.0
132060
1340.0
136cC.C
1380.0
1400.0
1420.0

1440.C
1460.¢C
1480.0
150¢C.0
1520.¢C
1540.0
1560.0
i5e0.0
160C.0

1620.0
1640.0
1660.0
1680.0
1700.0
1720.0
174C.0
1760.0
178C.0

RHO

0.1363
0.13243
0.1324
C.1305
0.1287
0.1270
0.1253
0.1236
0.1220

0.1204
0.1189
0.1174
0.1159
0.1145
0o1131
0.1118
C.1105
0.1092

0.1C79

0.1067
0.1055
001C43
0.1031
0.1G20
Qe 1009
0.C0s98
Ce G388

C.CS77
Qe £S67
0.0657
0.0647
00,0638
0.£929
C.CS19
0.0S10
0.0502

0.0863
C.0884
0.0876
0.0868
0.0860
0.0852
0.C844
00,0837
0.5829

500.0 PSIA

v ra
734 1.0055
7.45 1.005%
7.55 1.€053
7.66 1.0052
Ta77 100051
7.87 1.0050
7.8 1.0050
8409 1.0049
8.30 1.0047
8.41 1.0046
8452 140046
8.62 1.0045
8.73 1.0C44
8484 1.0044
8,55 1.0C43
G.05 1.0042
S.16 1.0042
S5.27 11,0041
6.38 1.0040
S.48 1.€040
Se59 140039
S.70 1.003¢
$.80 1.0038
9.91 1.0038
10.02 1.GC37
1013 10,0037
10.23 11,0036
10034 1.0C36
10,45 1.0C35
1C.56 1.0035
10066 1.0034
10.77 1.0034%
10.88 1.0033
10.98 1.0033
11.C9 1.0032
11.20 1.0032
11.31 1.C032
11441 1.0031
11.52 1.0031
11.63 1.0C31
11.73 1.0030
11.84 11,0030
1165 1e0GC29
12.06 1.0029

H
1695.7
1720.6
1745.4
1770.2
1795 1
1819.9
1844,7
1869.6
1894.4

1919.2

1944.0
196849
1993,.7
2018.%5
20434 4
2068,2
2093.0
2117.9

214267
2167.5
2192.3
22172
2242.0
2266.8
2291.7
231645
2341e3

236642
239140
2415.8
2440.6
2465.5
2490.3
25151
2540.0
256448

2589.6

- 261445

2639, 3
2664.1
268%.0
2713.8
273846
2763. 4
2788.3

3

6.199

60217
6.235
6.253
64270
64287
6.304
€.321
64337

6.354
64370
6,386
6.401
6.417
6e 432
6.447
-1} ’."62
6.476

6o 491
6.505
6.519
6o 534
6547
é.561
6.575
€.588
60 601

64615
60628
64640
6.653
€.666
6.678
60691
6.703
6.715

6.727
6.739
€e 751
6762
6,774
6.785
6,797
€. 808
6.819

ce
1.2415

"102415

1.2415
1.2415
142415
1.2415
1.2415

1.2415

142415

1.2415
1.2415
162415
1.2415
1.2415
1.2415
1.2415
142415
1.2415

1le 2415
1l.2415
1.2415
102415
1.2415
1.2415
1.2415
1.2415
1o 2415

1.2415
162415
1.2415
1.2415
1.2415
1.2415
12415
1l.2415
142415

l.2415
1.2415
142415
1.2415
1.2415
1.2415
1.2415
142415
122415

cv

0.7465
0o 7464
0.7464
0.7464
Ds T464
0.7464
G.T464
0.7463
0.7463

0.,7463
0.,7463
0a 7463
0.7463
0.7463
0.7463
0.7463
00 7462
0.7462

0, 7462
0.7462
0.7462
00 7462
0.T462
0.7462
D.7462
0. T7462
Oe 7461

0.7461
0s 7461
0. 7461
0.7461
0.7461
0.7461
Qe 7461
0.7461
0.T7461

0.7461
0.7461
Oe 7461
0.7460
0e 7460
067460
0.7460
0o 7460
Qe 746D

cp/cy

1. 66319
1066322
1.66326
1.66329
le 66332
1.66335
1.66338
1.66341
1. 66344

1.66347
1.66350
166353
1.66356
1.66358
1.66361
l. 66364
1o 66366
1.66369

1666371
1.66374
1.66376
1466378
1.66381
166383
1.66385
1.66388
1663390

1.66352
1466394
1.66396
1.66398
1.66400
1.66402
1066404
1.66406
1.66408

1.664190
1.66412
1.66413
1.66415
1o 66417
1.66419
1.66420
1. 66422
1.66424%

VISCD

0.0896
00905
0t.0914
0.0923
0.0932
0.0941
060949
0.0958
0.0967

0.0975
0.0984
00993
0.1001
0.1010
0.1018
0.1026
001035
0.1043

041052
0.1060
0.1068
0.1076
0.1085
01093
G.1101
0.1109
001117

0.1125
0.1133
0.1141
0.1149
0.1157
0.1165
0.1173
0.1181
0.1189

0.1197
0.1204
0.1212
0.1220
0. 1228
0.1235
0.1243
0.1251
N.1258

VISCK

0.6577
006740
0.6904
0.7C70
0.7228
0.74C7
07577
0.7750
0.7923

0.8C0%9
0.8276
0.8454
0.8634
0.8815
0.8658
0.9183
009369
0.9557

0eST746
0.6936
1.0128
1.0322
1.0517
1s0714
1.0911
lell11l
1a1312

1.1514
1.1718
1.1923
1.2130

1.2338

l.2548
1.2759
1.2971

"1.3185

1.34C0
1.3617
1.3835
1.4054
le4215
1.4498
le4721
1o 4946
1.5173

K

0.1674
01690

20,1707

0.1723
0.1740
0.1756
0.1773
0.1789
0.1805

00,1821
0.1837
061853
0.1869
0.1884
0.1900
0.1916
0e1932
041947

001963
0.1978
0.1993
0.2C09
0.2024
002039
0.2054
0.2070
Ce2085

0.2100
0.2115
0.2130
02144
0.2159
0.2174
0.2189
0.2203
0.2218

0.2233
0.2247
0.2262
0.2276
0.2291
0.2305
0.2319
0,2334
0.2348

PR

0.66494
0466497
0.66499
0.66502
0.66505
0.66507
0. 66509
0.66512
0.6651%

0.66516
0.66518
0. 66520
0.66521
0066523
0.65525
0.66527
0066528
0.66539

0. 66531
0.66533
0.66534
0.66535
0.66537
066538
0.66539
0.66541
0.66542

0.66543
0.66544
0.66545
0666546
0.66547
0.66548
0. 66549
0.66550
0466551

0,66552
0.66552
0.66553
0. 66554
0.66555
0.66556
0.66556
0.66557
0.66558

Cx

5333.2
53718
54101
5448.2
5486.0
552345
556048
5597.9
563441

5671.2
5707.6

574347

5779.5
581542
585046
5885.9
5620,9
5955.7

5990, 3
6024.7
6059.0
6093.0
6126.8
616065
6194.0
6227.3
6260.4

62%3.3
6326.1
6358.7
6391, 2
6423.5
6455.6
646Te5
6519.4
6551.0

6582.5
66139
€6645.1
667641
6707.0
6737.8
676844
673846
6829.3

T

900.0
92040
940.0
960.0
980.0
1000.0
102040
1040.90
1060.0

10180.0
1100.0
112C.0
1140.0
11600
1180.0
120040
1220.0
1240.0

126060
1280.0
1300, 0
1320.0
1340.0
1360.0
1380.0
1400.0
1420.0

1440.0
1460.0
1480.0
150040
1520.0
1540.0
1560.0
1580.0
1600.0

1620.0
16400
1660.2
1680.0
170040
1720.0
1740.0
1760.0
1780.0



PRESSURE =

T

0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0

SC.0
100.0
110.40
120.C
120.0
143.0
15C.0
160.0
17¢.0

180.0
190.0
20000
210.¢
220.0
230.0
240.0

25040

260.C

27CeC
28C.0
26C.¢C
300.0
31C.C
320.0
330.0
340.0
35060

36C.0
37060
380.0
390.0
400.0
410.0
42000
430.0
440.0

RHO

0.5615
0.55538
0.5446
0.5338
0.5234
0.512%
0.5038
0. 4545
D.4856

C.4770
Ca 4687
G.46C6
0.4529
0o 4454
C.4361
0.4311
Gat243
0.4177

0.4113
0.4C51
003991
0.3933
0.3876
0.3821
0.3768
03716
0.3665

003616
0.3568
C.3521
0e34176
0.3431
0.3388
0.3346
C.3305
0. 3265

0.3226
0.3187
0.31590
0.3114
0.3C78
0.3043
00 3C09
8.2576
go 2943

720.0

v

le 76
1.80
1.84%
1.87
1.51
1.95
1.99
2.C2
2. 06

2.10
2013
Z.17
2.21
225
2.28
2232
2.36
2.39

2443
2+47
251
2.54
2.58
2'62
2.65
24 69
2.73

277
2.80
2484
2.88
2.91
2095
2.99
3.03
3.06

3.1C
3¢ 14
3.17
3.21
3.25
3.29
3632
3.26
3.40

PSIA

z

1.0284
1.0277
1.0271
1le 0265
1.0259
1.0253
1.0248
1.0243
1,0228

1.0233
1.0228
1.0223
1.0219
1.0215
l.C211
l. 0207
1.0203
1.0199

1.0196

1.01s2

1.0189
1.0186
1.0183
1.0180
1.0177
le0174
1.0171

1.0168
1.0166
1.0163
1.0161
1.0158
le 0156
1.0153
1.0151
1lo 0149

1.0147
100145
laG1l43
1.01’?1
1.0139
1.0137
1.0135
1.C0133

1.0131

5800 4
592.8
605.2
617, 7
630.1
642.5
654.9
66T7.4
567G, 8

652.2
7044 6
T17.0
729.5
T41.9
75443
766, 7
779.1
791.6

8C4,.0
8l6.4
82848
841.2
853.7
866.1
878.5
890, 9
903.3

915, 7
928,2
94046
953.0
G654 4
9778
9390.2
1002.6
1015.1

1027.5
1039, 9
1052.3
10647
1077.1
1089.5
1102.0
1114. 4
1126,8

40672
4.699
4,725
4751
4,776
4,800
4.824
4.848
4e 871

44894
40917
4.939
44960
4.581
5002
5,023
5.043
5.063

5.082
5.102
54121
5.139
50158
5.176
5.194
50211
5.229

Se 246
5.263
54280
5.296
54312
50328
5.344
5.360
54375

5.390
Se 405
S5.420
50435
Se449
5464
e 478
50492
5,506

ce

1o 2427
l.2426
1.2425
142425
1.2424
102423
1.2423
1.2422
le2422

1.2421
102421
1.2420
1.2420
1.2420
l1.2419
102419
1.2419
1.2418

1.2418
1.2418
1.2418
1.2417
142417
1.2417
1.2417
102417
1.2416

102416
1.2416
1.2416
l1.2416
1.2416
1le2415
1.2415
1.2415
162415

1.2415
1.2415
1.2415
1.2415
1.2414
1.2414
loe 2414
l.2414

1e2414

cv

0.7490
0.7489
0.7489
0.7488
0.7488
0o 7487
0.7487
C.7486
0, 7486

0.7486
0,7485
0.7485
0.7484
0.7484
Q. 7484
047483
0.7483
0.7483

0.7482
0.7482
0.7482
0.7481
027481
0.7481
0.7480
Qe 7480
0.7480

0.7480
0.7479
0.7479
0.7479
0.7478
0.7478
0.7478
0.7478
0.7477

0.7477
0.7477
0.7477
07476
0.7476
0.7476
0, 7476

0.7476"

Q.7475

1

cP/CY

1465920
1.65921
1.65922
1.65924
1. 65926
1. 65928
1. 65930
1.65933
1l 65935

1.65938
1le65941
1.659%44
1.65947
1.65951
1.65954
165958
l.653561
1.65965

1+ 65969
1.65972
1.65976
1.65980
1,65984
1.65987
1.65991
1065995
1.65999

1466003
1.66007
1.66010
1. 660314
l.66018
la 66022
1.66026
1.66029
1.66033

1.66037
1.66C41
1. 66245
le 66048
1.66052
1.66056
166059
1.66063
1 o(}f)Oéi?

VISCD

0s0429
0.0435
0.0441
0.0448
0.0454
0.0460
0.0466
0.0472
0o 0478

0.0484
0.0490
0.0496
060502
0.0508
00,0514
00519
0.0525
0.0531

0.0537
0.0542
0.0548
0.0554
040559
0.0565
0.0570
0,0576
0.0582

0.0587
0.0592
0.0598
0.0603
0.0609
0.0614
J.0619
0.0625

0.0630

0.0635
0.0641
0.0646
0.0651
0.0656
0.0661
C.0667
0.0672
060677

VISCK

0.0755
0.0783
0.0810
0.0839
0.0867
0,0896
n.c925
0.0955
0.0985

0.1015 .

0.1046
0.1077
0a11C8
0.1140
0.1172
0.1205
N.1228
0.1271

0.13C5
0.1339
0.1373
0.14C8
0e 1443
0.1478
0.1514
0.1550
N.1587

0.1623
0.1661
0. 1698
8.1736
0.1774
Cel812
0.1851
0.1890
0.1930

0.1970
0.2910
0.2050
06 20651
0.2132
0.2173
0.2215
0.2257
002300

K

0.0814
0.0825
0.0837
0.0848
0.0859
0.0870
0.0882
0.0893
0.0904

0.0915
0.0925
0.0936
0. 0947
0.0958
0.0968
0.0979
0.0990
0.1000

0.1011
0.1C21
0.1031
0.1042
Qe1052
0.1062
0.1073
0.1083
6.1093

0.1103
0.1113
0s1123
0.1133
0.1143
No1153
0.1163
01172
G.1182

0.1192
0.1202
C.1211
0el221
N.1231
0.1240
0.1250
0.1259
0« 1269

PR

0065411
0.65456
Oe 65499
0.65540
0.65578
0,65615
N,65649
0.65681
0.65712

0.65741
0.65769
0.65736
0065821
N.65845
0.65858
0. 65890
0.65910
0065930

0.65949
0665968
0.65985
0.66002
0066018
0.66033
0.66048
0.66062
0.66076

0.66089

0.66102

0e 66114
0.66125
0.66137
0.66148
0.66158
0666168
0.66178

0666187
0,66196
0.66205
0.66214
0.,66222
0.66230
0.66238
0.66245
0266252

C*

3167.¢
3199.8
3231, 1
3263.3
3294.6
3325.6
335643
3386.8
3417.0

344645
3476.5
35C5.9
353561
3564.0
3592.7
3621.2
3649.5
3677.5

3705.4
373300
376044
3787.6
3814,7
3841.5
3868.2
385441
3921.0

3%47,1-

3973.1
356869
4024.5
4050.0
4075.3
41C00.5
412565
4150.4

417561
4199,7
4224.1
4248, 4
4272.6
4296.6
4320.5
4344,2
436749

0.0
10.0
20.0Q
30.0
40.0
50.0
60.0
7C0.0
89.0

90,0
100.0
110.0
120.0
137.0
140.0
157.0
160.0C
170.0

1800
1900
200.¢
210.0
220, 0
230.0
240.0
250.0
260.0

279.0
280.0
29Ce0
390.0
310.0
320.0
330.0
34040
350.0

360.0
370.0
380.0
390.0
400.0
410.0
420.0
430.0
44040



PRESSURE =

T

450.0
460.0
47G.0
48G.0
49060
500.¢C
510.0
520.0
5330.0

540.0
550.0
560.C
570.0
58C.C
590.0
6CC.0
610.0
620C.0

630.0
640.0
650.0
66C.0
673.0
680.0
690.0
760.0
710.0

720.0
73040
740.0
750.C
76060
776.0
780.0
790.0
800.0

£10.0
82C.0
830.0
840.0
850.0
860.0
870.0
880.0
"890.0

RHO

0.2911
0.2880
0.2852
c.2823
0.2791
0.27€2
0.2734%
g.2706
C.26179

0.2653
02627
002602
0.2577
0.2552
002528
C.2505
C.2482
0.2459

0.2437
0.2415
0.2393
002372
0.2351
0.2331
0.2211
0.2291
002272

0.2253
002234
0.2216
0.2168
0.2180
0.2162
0.2145
0.2128
0,2111

2.2095
0.2C79
062063
0.2047
0.2032
0.2016
0.2001
0o 1587
D9.1672

720.0
v

3.43
3.47

3.51

3.55
3.58
3.62
3.66
3.70
3.73

3.77

3.81
3.84
3.88
3.92
3066
3,99
4,03
4.07

4010
4.14
4.18
4022
4425
4429
4e33
4436
4040

4,44
4048
4,51
4455
4059
4.62
4e 66
4.70
4.74

4.77
4.81
4085
4.89
4.92
4.56
5.C0
5,03
5.C7

PSIA
z

1.0130
1,0128
1.0126
1.0125
1.0123
1.0122
1.0120
1.0119
1.0117

1.0116
1.0114
le0113
l.0112
1.0110
1.0109
1.0108
1.0107
1.01086

1e 0104
1.01C3
1.0102
1.0101
1.01C0
1.CCS9
1.6098
1.0C987
1. CO96

1.0C95
1. 0054
1.0¢63
1.0092
1.0091
1.0090
1.0089
1.0088
1.0087

1.0086
1.0C86
1.0085
1.2984
1.0C83
1.0082
1.0882
1.0081
1.0080

H

1139,2
1151e6
1164.0
1176.4
118809
1201.3
1213.7
1226.1
1238.5

1250.9
1263.3
12758
128842
1300.6

1313.0

1325.4
1337.8
1352.2

1362+ 6
1375.1
1387.5
1399, 9
1412.3
1424.7
1437.1
1449.5
1462, 0

1474.4
14864 8
1499.2
1511.6
1524.0
1536.4
154848
1561.3
1573.7

1586.1
1598.5
1610.9
1623.3
163547
164841
1660.6
1673, 0
1685.4

S

5.520
5533
5.547
5.560
50573
5.586
5599
5.612
Se624

5.637
5.649
S5e661
5'674
5.685
5.697
5.709
56721
5.732

50 144
5755
5.766
€e 778
S.789
5.799

5.810

5.821
Se 832

5,842
54853
5.863
5.873
5.884
5. 894
54504
5.914
5.924

S.G34
5.943
S56 G53
5.963
5.972
5.982
60 000
6.009

cp

1.2414
le 2414
1.2414
1.2414
142414
l.2414
1.2414
l.2414
1.2414

1.2413
1.2413
1.2413
1.2413
1.2413
1.2413
1.2413
162413
1.2413

le2413
1.2413
1.2413
1e2413
1.2413
1.2413
1.2413

1.2413

1a2413

1.2413
102413
1.2413
1.2413
1.2413
1.2413
la2413
1.2413
1.2413

l.2413
1.2413
la2413
1.2413
1,2413
1.2413
1.2413
1,2413
1.2413

s

cv

0.7475
0s 7475
C. 7475
07475
0.7474
0.7474

0.7474 -

0.7474
0.7474

0.7473
0.7473
CaT7473
CaT473
0.7473
0.7473
07472
007472
0.7472

Qe 7472
0.7472
0.7472
0.7471
0.7471
Ce 7471
0.7471
0.74T71
07471

0.7471
0. 7470
0.7470
C.7470
C. 747D
0.7470
07470
0.7470
0.7469

" 0.7469

0.7469
0.7469
0.7469

: 0e 7469

0. 7469
Oo 7468
Q. T468

cP/CY

1.66070
1. 66074
1. 66077
1.66081
1.66084
1.66088
1466091
1.66095
1.66098

1.66102
1.,66105
166108
1. 66112
1.66115
1.66118
1.66121
1l.66124
1.66128

le 66131
l. 66134
1.66137

1.66140 .

166143
1, 66146
1.66149
1.66152
le 66155

1.66158
le 66150
1.66163
1.66166
1.66169
1.66172
1le 66174
1. 66177
1.66180

1.66183
1.66185
1.661838
1.66190
1066193
1.66195
1.66198
1. 66201
1.66203

VISCOD

0.0682
0,0687
0.0692
0.0697
0.0702

0.0707

0.0712
0.0717
0.0722

0.0727
0.0732
0.0737
0.0742
0o 0747
0.2752
0.0757
0.0761
0.0766

00771
0.0776
0.0781
0.0785
0.0790
0.0795
0.0800
0.0804
C.0809

0.0814
0.0818
0.0823
00,0828
0.0832
00,0837
0,0842
0.0846
0.0851

G.0856
0.0860
0.086%
0.0869
00874
0.0878
0.0883
0,0887
0.0892

VISCK

0.2342
0.2385
0.2429
0.2472
0.2516
0.2561
002605
0.2650
0.2695

0.2741
0.2787
0.2833
0.2879
0.2926
0.2673
0.2020
D.3068
D.3116

De3164
0.3213
0.2262
0.3311
043360
003410
03460
0.3511
0e3561

0.3612
0.3663
0.3715
03767
D.3819
0.3871
03924
0.3977
0.4030

0.4084%4
0.4138
0.4192
0.4246
0.4301
0,4356
0.4411
0.4467
0.4522

K

0.1278
0.1287
0.1297
0.1306
0.1315
0.1325
0s 1334
0.1343
0.1352

0.1362
0.1371
0.1380
0.1389
0. 1398
0.1407
0.1416
0e 1425
D.1434

Qe 1443
0.1452
0.14561
0.1472
0.1478
001487
041496
0.1505
0.1513

0.1522
0.1531
0.1540
0. 1548
0.1557
0.1565
0o1574
0.1582
0.1591

0.1600
0.1608
N.1617
0.1625
0.1633
Na1642
0.1650
0.1659
0.1667

PR

0.66259
0. 66266
0.66273
0, 66279
0.66285
0.66291
0666297
0.66303
0.66308

0.66314
0.,66319
0.66324
0.66329
Qs 66334
0.66338
0.66343
00 66347
D.66352

Q6 66356
0.66360
0.66364
0.66368
0,66371
0,66375
0,66379
0.66382
0.66386

0.66389

0.66392

0.66395
0466399
0.66492
0.66405
00 66407
0.66410
0.66413

0.66416
0.66418
N.66421
0.66423
0,66426
0.66428
0.66431
0.66433
0.66435

Cx

4391.4
4414,8
4438,0
44612
4484 ,2
4507.1
452946
455246
4575,1

45G7.6
4619.9
4642.2
4664.3
46860 4
4708,.3
473041
47510 S
477345

4765.1
481645
4837.8
4859.1
4880.3
49C1.2
4922.3
4943.2
4964.0

4984.8
5005.4
5026.0
50466 4
5066.8
5087.1
5107.4
5127.5
514746

516746

51875
5207.4
5227.1
524668
5266.5
528640
5305.5
5324.9

450.0
460.0
470.,0
480, 0
490.0
500.0
S10.0
520.0
530.0

540,0
550,.,0
560.0
570.0

- 580.0

590%.0
€00.0
61C.0
620.0

630.0
640.0
65060
660.0
670.0
68060
690.0
700.0
710.0

T720.0
730.0
740,08
1500
76G.0
770.0
783.0
790.0
80C.0

810.0
82C. 0
830.0
840.0
850, 0
860.0
870C.0
830.0
890.0



PRESSURE =
T RHC

900,0 0C.1958
G1C.0 Q.1643
920.0 0.1929
930.0 0.1916
940.0 0.1902
G50.C Co1889
S60.0 0.1876
S7C.0 OQ.1863
980s0 " Col€50
990.0 0.1337
1000.0 ¢C.1825
1010.0 4G.1812
10200 0. 1800
1030.0 ©.1788
1040.0 (C.1776
1050.0 C.1765
1€60.0 0G.1753
1070.0 061742
1088.0 0.,1731
1090.0 0.1720
1100.0 0.1709
1110.6 C.1658
1120.0 v091687
113¢.0 C€.1677
1140.0 (C.1866
1150.0 Q0.165%
1160.0 GC.1645
1170.0 Q.1le26
1180.0 (.1626
1190.0 Colblé6
120C.0 0.1607
121C.C (C.15¢7
122C»0 Qe1588
123¢«0 0C.1578
1240.0 0.15¢69
1250.0 ¢©€.15¢69
1260.0 0.15%51
1270.0 C.1542
1280.0 (€.,1533
123C.0 0.1525
1308.C 0.1516
1310.C C.1507
132C0.0 G,1499
1330.0 G.1491
1340.0 (01482

720.0
v

5.11
5.15
5.18
5.22
5.26
5629
5.33
5.37
5.41

544
5.48
552
S5e 55
5.59
5.63
5667
5.70
5.74

5.78
5.82
5.85
5.89
553
5.96
600
6.04
6.C8

6.11
6.15
6.19
6.22
6.26
6630
634
6.37
6441

€6e45
6.49
6.52
6456
6.60
6e63
6.67
6e73

675

PSIA
z

1.0079
1.0C79
1.G078
1.0077
1.0C77
1.0076
1.0075
1.0C75
1.0074

1.0073
1.0073
1.6072
1.0C71
1.0071
1.0C70
1.0070
1.00¢9
1.00¢8

1.00¢8
160067
1.0067
1.0066
1.0C66
1.0065
1.0065
1.0C¢4
1.0C64

1.0063
1.0063
1.0C62
1.0062
1.0061
1.C0C61
1.0C60
ls4CCEO
1.0059

10059
1.0059
1.0C58
1. 0058
1.0087
1.0057
1.CC56
1.0056
1.0C56

1697.8
1710.2
1722+ 6
1735.0
1747. 4
17599
1772.3
1784.7
1767.1

1809.5
1821.9
1834,3
1846 7
1859.2
1871.6
1884.0
1896.4
1908. 8

1921.2
193346
1946.0
1958.5
1970, 9
1983.3
1995.7
2008.1
2020.5

2032.9
2045.3
205748
2070.2
2082.6
2095.0
2107.4
2119, 8
2132.2

214446
2157.1
2169.5
21819
219443
220647
2219.1
2231.5
2244, 0

6.019
6.028
6e G37
€.C46
6.055
€.C63
6,072
6.081
6.090

6.098
6. 107
€4115
€e 124
66132
64140
€.144d
6157
6o 165

6.173
6e181
6.189
6.197
64205
€.213
€.220
6.228
6,236

64243
6.251
€6259
6266
6.274
€.281
6.288
60256
6.303

60310
64317
6.324
65332
€.339
64,346
6.353
6.360
60267

ce

1.2413
12413
102413
1.2413
1.2413
1e2413
162413
1.2413
1.2413

1.2413
1.2413
1.2413
le 2413
1.2413
1.2413
1.2413
1.2413
1o 2413

1.2413
1le2413
1.2413
1.2413
102413
1.2413
1.2413

142413

1.2413

1.2413
1.2413
102413
1.2413
1.2413
1.2413
1.2413
12413
1.2413

1e 2413
1.2413
1.2413
10 2413
1.2413
1e2412
12413
1s2413
le26413

cy

0.T468
0.7468
Oe 7468
0.7468
0.7468
0o 7458
Q,7468
0.7467
0. 7467

Oe 7467
0.T467
0.7467
Qo 7467
N.7467
Qe 7467
0.7467
0.7467
Oe 7467

0.7466
Qs 7466
D.7466
0.7466
0.7466
0.7466
0. T466
0.7466
0.7466

0.7466
0.7466
0. 7465
Q.T4865
0. 7465
0.T7465
067465
C.T465

07465
0.7465
0.7465
Ce 7465
DaT465
Ce 7465
C.T7465
Oo T464%
G2 T464

ce/cy

1.66206 .

1.66208
1. 66210
1.66213
1.66215
166217
1.66220
le 66222
1.66224

1066227
1.66229
1.66231
1e 66233
1.66236
1.66238
1.66240
166242
le 66244

1.66246
le 66248
1. 66250
1.66252
1.66254%
1.66256
166258
1.66260
1.66262

1.66264
1.66266
1,66268
1.66270
1.66272
1.66274
1.66276
1666277
166279

le66281
1. 656283
1.66284
1.66286
1.566288
1. 56290
1.662721
1.66293
1e 66265

ViscD

0.0896
0.0901
00905
0.0919
0.0914
0.0919
0.0923
000927
0.0932

0, 0936
0.0941
0.0945
000949
0.0954
0.0958
Q.0962
0.0867
0.0971

0.0975
0.0980
0.0984
0.0988
0.0993
0.0997
01001
£.1005
0.1010

0.1014
0.1018
0,1022
0.1026
Ce 1031
0.1635
0.1039
0e1043
0.1047

001052
0.1056
0.1060
0.1064

0.1068 .

01072
0.1076
0.1080
001085

VISCK

0.4579
0.4635
0.4692
0.4749
0.4806
0.4863
0.4921
0e4979
0.5037

0,5056
0.5155
0.5214
05273
0.5333
0e5393
0.5453
0.5514
Ce5575

0.5636
0e 5667
0.5759
0.5820
0.5883
0.5645
0.60C8
0.6CT1

- 0.6134

0.6167
0.6261
0.6225
0.6389
0. 6454
0.6518
0.6583
De6642
D.6714

06780
(e 6846
0.6912
0.6979
0.7046
0o7113
0,7180
Ge7248
0.7316

K

0.1675
0.1684
0e1692
0.1700
0.1708
0.1717
0.1725
Cel1733
0.1741

061749
0.1766
0.1774
0.1782
061790
0.1798

‘0.1806

0.1814

0.1822
0.1830
0.1838
0.1846
0.1854
0.1852
0e1870
¢.1878
0.1886

0.1894
0.1901
0.1909
0.1917
001925
0.1933
0.1640
De 1548
0.1956

01964
0.1971
0.1979
0.1987
0.1995
062002
C.201D
0.2017
0.2025

PR

0.66438
0.66440
0a 66442
0.66444
0.66446
0.66448
0.66450
0666452
0.66454

00 [)6‘056
D.66458
0.66459
0.66461
0.66463
0. 66464
Ne66466
0.66468
0:66469

0.66471
066472
0.664174
C.66475
0.66477
0.66478
0, 66480
0.66481
0.66482

0.66484
0.66485
0.66485
0.56488
0466489
D.66430
0.66491
0. 066492
0.66494

066495
0.66496
0a 66437
0.66498
0.66499
D¢ 66500
D.66501
0.66502
0.66533

Cx

5344,2
5363.5
53827
5401.9
5420.95
5439,9
5458.9
547767
549645

5515, 32
5534.0
555246
5571.1
558946
5608.1
562644
5644.8
5663.0

5681.2
5699.4
5717.4
573505
5753.4
5T71.4
5789, 2
58C07,0
5824.8

5842.5
5860.1
5877.7
5895.3
591208
5930.2
594746
5964,
598242

5999.4
6016.6
6033.8
6050.9
6067.6
6084, 9
6101.9
6118.8
6135,.6

T

900.0
210.0
$20.0
930.0
940, 0
950.0
960.0
970.0
980.0

990.0C
102040
1010.0
1620.0
1033%.0
1040. G
105C¢.0
1060.0
1070.0

1080.0
1090.0
1100.0
111C.0
1120.0
1130.0
1140, 0
1150.0
1160.0

1170.0
1180.0
1196.0
1200.0
121060
1220.0
1230.0
1240.0
1250.0

1260.9
1270.0
1280, 0
1290.0
1300.0
1310.0
1320.0
1330.0
1340.3



PRESSURE =
T RHO
1350.0 0.1474
1360.0 0el466
1370.0 0.1458
1380.0 0.1450
1390.0 0.1443
14C0.0 0.1435
1410.0 0al427
1420.0 0.1420
1430.0 C.1412
1440.0 0.1405
1450.0 0.1363
146040 001350
1475.0 0.1383
1480.0 C.1376
149C.0 0.1369
150C.C 0.1362
1510.0 0,1255
152040 0.1349
153040 01342
1540.C 0.1335
1550.6 0.1329
1560.C 0.1322
1570.0 0.1216
158040 01309
1590.0 0.1303
1600.0 0.1266
1610.0 041290
1620.0 0.1284
1630.0 0.1278
1640.0 0.1272
1650.0 001266
1660.0 0.1260
1670.0 C.1254
1680.0 0.1248
1650.0 0.1242
1700.0 0.1237
1710.0 0.1231
1720.0 0.1225
1730.0 0.1220
1746.C 0.1214
175040 001209
1760.C 0.1204
1770.0 0.1198
17€0.0 0.1193
1790.0 0.1188

720.0

v

6.78
6082
6.86
6.89
6.93
6.57
7,01
T.04
7.C8

Te12
7.15
1.19
T1.23
1,27
7.30
1.34
7438
Te42

Te45
7.49
7.53
T.56
T7.60
To b4
7.68
7.71
T7.75

7.79
7.82
7-86
150
T1.954%
T.S57
8,01
8.C5
8.C9

8,12
8.16
8.20
8.23
80 27
8.31
8.35
8.28
8a42

PSIA
2

1.0055
1. 0055
1.CC55
1.0054
1.0054
1.0053
1.0053
1.0053
1.0052

1.0052
1.0052
1.0051
1.6C51
1. 0051
1.0250
1.0050
1.0050
1.0049

1. 0049
1.0049
1.0048
1.0048
1.0048
1.0047
1.0047
1.0047
1.0047

1.0046
1.0046
1.0046
1,0045
1.0045
1.0045
1.0045
1.0044
1¢ 0044

1.0044
1¢0043
1.0043
1.0043
1.0043
1.0042
1.0042
1.0042
1.CC42

H

225644
22684 8
2281.2
2293, 6
2306.0
2318.4
2330, 8
2343.3
2355.7

2368.1
2380.5
2392.9
2405.3
2417. 7
243C.1
2442. 6
245%,0
246T.4

247S. 8
2492.2
2504, 6
2517.0
252%.4
2541, 9
255"0. 3
256647
2576.1

2591.5
2603.9
261643
2628, 8
264142
2653. 6
2666.0
2678.4
2690, 8

2703.2
2715. 6
2728.1
2740.5
275249
2765.3
2T17.7
273041
2802.5

6.373
6.380
64387
6e394
6.401
€.407
Cesll
€.421
€a427

€.434
64440
6.447
€,453
Ge 460
6,466
6,472
6,479
6,485

6.491
64497
He 504
€.510
6.516
€e522
6.528
€.534
€.540

t.546
6.552
6.558
€e 564
6,570
£€.576
6,581

€.587 .

66593

€.599
60604
6.610
6.616
66621
€.627
6.633
6.638
6,644

cp

1.2413
1.2413
1.2413
le2413
1.2413
1.2413
1¢ 2413
1.2413

142413

1.2413
1.2413
1.2413
1.2413
102413
1.2413
1.2413
1.2413
1.2413

1.2413
1.2413
102413
1.2413
1.2413
le 2413
1.2413
l.2413
1.2413

102413
1.2413
1.2413
1, 2413
1.2413
1.2413
1.2413
1.2413
1,2413

1.2413
1,2413
1.2413
1.2413
le2413
1.2413
102413
l.2413
1.2413

cv

0,7464
0.7464
0.7464
Qe T464%
0.7464
0.7464
047464
0,7464
0.7464

0.7464
0.7464
Q. 7464
00,7464
0,7463
0.7463
0.7463
0.7463
0.7463

0.7463
OQ 7‘0()3
Oo 7463
0.7463
0.7463
0. T463
0.7463
0, 7463
0.7463

0, 7463
0.7463
0.7463
067463
0.7463
0.7462
0.7462
QeT482
0e 7462

0.7462
Oe 7462
C.T7462
0.7462
0.,7462
0.7462
007462
0.7462
D.7462

cp/cv

1.66296
1.66298
166300

.1e66301

1.66303
1.66304
166306
1.66308
1.66309

1.66311
1466312
1.66314
1.66315
1,66317
1.66318
1.66320
1.66321
1.66323

1.66324
1.66325
1066327
1.66328
1.66329
1.66331
1.66332
1,66333
1.66335

10 66336
1.66338
1.66339
1. 66340
1.66341
1.66343
1 » ()63[*4
1.66345
166347

1,66348
le 66349
1.6¢350
1.66351
1.66352
1.66354
1466355
1. 66356
1.66357

vIsCD

0.1089
0.1093
0.1097
0.1101
0.1105
0.1109
0.1113
0.1117
001121

0.1125
0e 1129
0.1133
0.1137
Ooll4l
D.1145
0.1149
0.1153
0.1157

0.1161
0.1165
0.1169
0.1173
0.1177
0.,1181
0.1185
001189
0.1193

061197
0.1201
0.1204
0.1208
0.1212
0.1216
0.1220
0.1224
0e1228

0.1232
001235
0.1239
0.1243
0.1247
0.1251
0,1255
C.1258
0.1262

VISCK

0.7384
0.7452
0.7521
0,7590
Ne7659
0,7728
0.7798
0.78¢8
007638

0.8CC9
0e 8079
0.8150
0.8221
082253
0.8364
0.8436
0.85C9
0.8581

0.8654
0.8727
0.3809
0.8873
0.8947
0.5021
0.9065
05169
Ce 9244

0s5319
N.9394
0.9469
0.9545
0.6621
0e96S7
0.9773
1.5850
0e5927

1.0C0C4
1.0081
1.015%
1.0237
1.0315
1.0363
le 0471
1.0550
1.0629

K

Ce 2033
G.2040
0.2048
042055
0.2063
0.2071
0.2078
0.2086
042053

0.2101
0.2108
0.2116
0.2123
0. 2131
0.2138
002145
0.2153
0.2160

0.2168
0.2175
0.2182
0.2190
0.2197
0.2204
0.2212
002219
0.2226

0.2234
0.2241
0.2248

0.2255

0.2253
0s2270
0.2277
0.2284
062291

0.2299
0e2306
0.2313
0.2320
D.2327
0.2334
0a.2342
0.2349
0.2356

PR

0s 66504
0.66505
0.66506
0666507
0.66528
0.66509
0.66510
0.66511
0, 66512

0.66512
0, 66513
0.66514
0.66515
0.66516
0,66517
0,66517
0.66518
0.66519

0.66520
0.66520
066521
D.66522
0.656523
0.66523
0.566524
0. 66525
0.66525

Cc 66526
0.66527
0.66527
0.66528
0.66528
00 66529
0.66530
0.66530
0066531

0.66532
0066532
0.66533
0.66533
0.66534
0.66534
066535
0.66535
0.66536

Cx

615245
6169,.2
6185.S
6202, 6
6219.2
6235.83
6252.4
6268.9
62854 3

63C1.8
5318, 1
6334.5
6350.8
6367.0
6303,2
6399 4
6415.5
6431.6

644746
6463.6
6479, €
649545
6511.4
6527.3
6543.1
655809
65T4.6

6590, 3
6606.D
6621.6
6637.2
6652.8
6668, 32
6683.8
6699,2
6T14e 6

6730.0
6745.3
6760.6
6775.,9
6791.1
68C6.3
6821e5
683647
6851.3

T

135040
1360.0
1370.0
1380, 0
1390.0
140040
1410.0
1420.0
1430.0

1440.0
1450.0
14690.0
1470.0
1480.0
1490.0
1500 G
1510.0
1520.0

1530.0
1540.0
1550.0
1560.0C
1570. 0
1580.0

- 159C0.0

16000
1610.9

162060
163040
1640.0
1650.90
1660.0
16700
1680.0
165040
1700.0

1710.0
1720.0
1730.0
174040
1750.0
1760.0
17700
1787.9%
1790.0



 PRESSURE =

T

1800.0
1810.0
1820.0
1830.0
1840.0
1850.0
1860.0
1870.0
1880.0

1850.0
1900.0
1510.0
1320.0
1930.0
1940.0
165C0.C
1960.0
1970.0

1980.0
199040

RHO

0.1182
0.1177
Qol172
N.1167
0.1162
0.1157
0.1152
0o 1147
O.1142

01137
0.1132
C.1128
0.1123
0.1118
0a1114
0.11¢9
C.1105
0.11C0

C.1666
0o 1091

720.0
v

8.46
8.50
8653
8.57
§.61
8.64
€.68
8.72
8.76

8079
8.83
8.87
8.90
€.54
8.58
9.02
g.cs
9,09

S.13
Se 17

PSIA
) 4

1.0041
1.0041
1. 0041
1.0041
1.0041
1.0040
1.0040
1.0040
1.0040

10039
1.0039
1.0039
1.0039
1.0039
1.0028
1.0028
1.0028
1.0028

1.0028
1. 0037

H

2815.0
2827.4
2839.8
2852.2
28644 6
2877.0
2889.4
2901.9
2914.3

© 29266 7

29391
295145
2563.9
2976.3
2988, 7
3001.2
3013.6
302660

3038.4
3050.8

6,649
64655
6.660
6.666

- 6e6T1

6.676
6,682
6e 687
64692

6,698
€6.703
6,708
6.713
€,719
6o 724
6.729
6,734
€e 139

6.T44
6.749

cp

1.2413
1.2414
1.2414
1l.2414
1.2414
1.2414
1.24114'
1l.2414
1.2414

162414
1.2414
1.2414
1.2414
1.2414
le2414
l.2414
1.2414

1.2414

l.2414
102414

cv

0.7462
0.7462
0.T462
0.7462
0s 7462
0.7462
0.,7462
0.T462

0. 7462
0.T461
00 7461
0.7461
Qe7461
0 T461
0.7461
0.7451
0.7461

0.7461
0.7461

cp/Cy

1.66358
14663560
1.66361
1.66362
1. 66363
1.66364
1.66365
166366
1. 66367

1.66368
1. 66369
1466371
1.66372
1.66373
1e 66374
1. 66375
1.66376
1.66377

1.66378
1.66379

VISCD

0.1266
0.1270
0.1274
0.1277
0.1281
0.1285
0.1289
0.1293
0.1296

0.1300
0.1304
0.1308
0.1311
0.1315
0.1319
0.1323
0.1326
0.1330

0.1334
0.1338

VISCK

1.0708
1.0788
1.0868
1.0948
11028
1.1108
1.1189
1.1270
1.1351

1.1432
le1514
141596
1.1678
1.1760
1,1343
1.1925
1.2C08
1.2092

162175

1.2259

K

0.2363
02370
0.2377
0.2384
062391
0.2398
0.2405
0.2412
0.2419

0.2426
0.2433
062460
0.2447
0.2454
062461
0e2468
002475
0.,2482

06 2489
0.249%

PR

0.66536
0466537
0.66537
0.66538
0o 66539
0.66539
0.66539
C.66540
0.66540

0.66541
C.66541
0,66542
0.6()542
0.66543
066543
0.66544
0066544
0.66544

0o 66545
0.66545

C*

6866,.8
68819
6896.9
6911.8
69265 8

6941.7"°

6956.6
6971.4
6986.2

7381.0

7015.8
70305
194542
7059.8
7074.5
7089.1
7103. 6
7118.2

713261
7147,.2

T

1800.0
1810.0
182C.0
1830.0
1840.0
1850.C
186040
1870.0
1880.0

1893.0
1600.0
1910.0
1920.0
1830.0
1940.0
1950.0
1960, 0
1970.0

1380 0
1690.0



PRESSURE =

T RHO
0.0 067799
20.0 0.74387
40.C 0.7198
6C0.0 0.6932
80.0 C.6684
1000 Ca6453
120.0 0.6238
140.0 GC.6037
160,0 0.5848
180.0 C.5671
20000 Ue5504
220.0 0.5347
240.C0 GC.5198
260.0 0.5057
280.0 0.4924
3000 0o4758
320.0 C.4678
340.,0 0.4564
360.0 C.4455
380.0 0.4351
400.0 0.4252
420.0 GC.4158
440,C Co4067
460.0 0.36581
460.0 (.3868
500.0 0.3318
520.0 C.3742
540,0 043668
560.0 0.3598
580.0 (0.3530
600.0 0.3444
62C.0 C.3401
640.0 0#3340
660.0 0.3282
680.0 0.3225
700.0 0.21790
T20.0 0.3118
740.0 0.3066
760.0 0.2017
78Ce0 0e2969
8C0.0 0.2923
€40.,0 002834
260.0 0.2762
880.0 0.2750

1600.0

v

1. 28
1.34
1.39
l.44
1.50
1. 55
1.60
1.66
171

l1.76
1.82
1.87
le92
1.98

2.03.

208
2.14
2.19

2.24
2.30
2.35
2.41
2046
2.51
2.57
2462
2.67

2.73
2.78
2,83
2.89
2494
2099
3.05
3.10
3.15

3.21
3,26
3.31
3437
3.42
3.48

3.53.

3.58
3.64

PSIA

z

1. 0394
1.0376
1.0359
1.0344
1.0330
1le0317
1.0304
1.0293
1.0282

1.0272
1.0263
1.0254
100245
1.0238
1.0230
1, 0223
1.0216
1.0210

1.0204
1.01598
1.0193
1.0188
1.0183
1.0178
1.0173
1.0169
1.0165

1.0161
1.0157
160153
1.0150
1.0147
10143
1.0140
1.0137
1.0134

1.0131
1.0129
1.0126
l.0124
1.0121
1.0119
1.0117
1.0114
le0112

H

5836 1
608.0
632.9
657.7
682.6
7074
732.2
757.1

781.9

806.8

831.6

85644
881le 2
S06.1
930.9
955, 7
980.6

1005.4

1030.2
1055, 0
1079.9
1104.7
1129,5
115463
1179.2

1204.0°

1228.8

1253.6
1278.5
1303.3
1328.1
1352.9
1377, 7
1402.6
1427.4
1452.2

14774 0
1501.8
152647
1551e 5
1576.3
1601.1
1625.9
15650, 8
16754 6

44509
46562
4,613
44662
4,709
45 754
4.798
4,840
44880

44920
44358
44995
54031
5.066
5.100
Se133
5.166
5197

.228
50258
5.287
5.315
50343
S.371
5397
54423
Se449

5.474
54499
54523
5.547
5.570
5592
5.615
50637
5.658

Se 680
5. 700
5.721
Se 741
5.761
5,781
5.800
5.819
56837

cpP

1.2430
12427
102426
l.2424
1.2423

"le2421

1.2420
1.2419
1.2418

12417
1.2417
1.2416
1o 2415
1.2415
1.2414
1.2414
l1.2414
162413

1.2413
162413
1.2412
1.2412
le2412
le2412
1.2411

le2411

le2411

l.2411
1.2411
le 2411
1.2411%
1.2410
1.2410
1.2410
l.2410
1.2410

162410
1.2419
1.24190
12410
1,241Q
1.2410
1.2410
1.2410
162410

cv

0.7503
0.7501

0. 7500

0.7499
C.7498
Ca 7496
C.7495
0.7494
0.7493

G.T7492
0.T492
0.7491
Ge 7490
C.7489
0.7488
0.7487
0.7487
Ce 7486

0.7485
0,7485
0.7484
C.7483
0.7483
0.7482
0.7482
0.7481
0.7481

0.7489
0.7480
07479
0.7479
0.7478
0.7478
O .7477
CaTaT7
0.7477

07476

0.7476
0.7475
Ce 7475
07475
0.7474
0.7474
Ce7474
Do 7473

cp/Cv

1.65667
1.65670
1, 65674
1.65681
1.65688
1. 65696
1.65704
1.65714
1.65723

165733
1.65744
1.65754
1. 65765
1.65775
1.65786
1.65797
1.65807
l.65818

1.65828
1, 65839
1.65849
1.65859
1, 65869
1.65879
1.65889
1.65899
1.65908

1.65918
1.65927
1. 65935
1.65945
1.65954
1.65962
1. 65971
1,65979
1.65987

1065965
1.66003
1.66011
166018
l.66026
1.66033
le66041
1.66043
1. 66055

vISCD

0.0429
0.0441
0o 0454

0.0466

0.0478
e 0490
0.0502
00514
0.0525

000537
0.0548
0.0559
De05TO
0.0582
0.0592
0.0503
0.0614
040625

0.0635
0.0646
0.0656
0.0667
0.0677
0.0687
000697
0.0707
0,0717

0.0727
0.0737
0.0747
0.0757
0.0766
0.0776

0.0785,
00,0795

0.0804

0.0814
0.0823
0.0832
0.0842
0.0851
0.0860
0.0869
0.0878
0.0887

VISCK

0.0550
0.0589
0.0630
N.06172
0.0715
0.0759
0.0805
0.,08¢1
N.N1898

00947

0.0996

0.1046
00,1098
N.1150
0.1203
0.1257
0.13213
061369

D.1426°

0.1484
0.1543
0.1603
D.16€4
0.1726
0,1789
0.1852
0.1517

0.1982
0.2049
0s2116
0.2184
0.2253
0.2323
02393
002465
0.2537

0,2610
N.2684
0.2759
0.2835
0.2912
00,2589

0.3067
- 0.3146

063226

K

0.0821

'0.0843

00,0865
0.0887
0.0909
0.0931
0.0952
00,0973

0,1015
0.1036

+1056
Ca10T77
0,1097
0.1117
0.1137
0.1156
0,1176

0.11985
0o1215
0.1234
0.1253
0.1272
0.1290
0e 1309
G.1328
J.1346

0.1364
0.13283
0e1401
0.1419

0.1436

0.1454
0.1472
C. 1490

0.1507

0e1524
0.1542
0.1559
0.1576
0.1593
0s1610
0.1627
0.1644
Qs 1661

PR

0.64868
0.64996
0465110
0.65212
0.65304
0.65387
0.65462

06 65530

0.65592

06 65649
0,65701
0.65748
0.65792
0.65833
065870
D.65905
0.65938
065968

0.65996
0,66022
0. 66046
0.66069
0.66091
0.66111
0e 66130
0.66148
0.66164

0.66180
0.66195
0.66209
0.66223
0066236
0.66248
0.66259
0.66270

0.66281

0.6623%0
0,66300
0.66309
0.66317
0.566326
0,66334
0.66341
0,66348
0e 66355

Cx

3199.2
326244
332404
3385.4
3445.2
3504.1
3562.0
3619.0
3675,1

3730, 4
3784.9
3828.7
3891.7
3944,0
3965, 6
4046.6
4097.0
4146,8

4196.0
424406
429247
4340,2
4387.3
4423,9
4480, 0
4525.6
4570.8

4615.5
4659,8
4703.7
474743
4790. 4
4833.1
4875.5
49175
4959,2

500005
504145
5082.2
5122.5
5162.5
520262
5241.7
5220.8
5319.7

nL—/ ke

0.0
20.0
4060
60.0
80.0

100.9
12C.0
140.0
160.2

180.0
200%.2
220.0
240.0
260.0
28C.0
300.0
320.0
340.0

360.0
38060
400.0
42040
440,0
46000
480.0
500,0
520.0

540.0
560.0
58C.0
600,60
6200
640,0
660.0
68040
700.0

720.0
740.0
160 C
780.¢
£00.0
820.,0C
840,0
£60.0
880.0C



 PRESSURE =
T RHO
900.0 0.2711
920.0 062672
S40.0 0.2634
960.0 0.25867
980,0 0.2562
1C0C.0 0.2%527
10200 002493
1C40.0 0.2461
1C666.0 0.2429
1980.C 0.2397
1100.0 G.23¢7
1120,0 062337
1140.0 €.2309
1160.6 (€.2280
11806.C 0.2253
120C0.0 0.2226
12200 06,2200
1240.0 0.2174
1250.0 0.2149
1280.0 92.2125
1300.0 0.210%
132C.0 0.2C77
1340.0 0.2CS5
13600 Ce20322
1380.0 0$.20190
1400.C £C.1589
1420,0 3.1568
1440.0 0.1647
14600 041927
148C.0 €.19C8
1500.0 0.1888
1520.0 0.1869
1540.0 0.1€51
1560,C 061833
1580.0 0.1815
1600.0 0.1797
162C.C C.1780
1640.0 Q1763
1660.0 0.1747
168000 Jd.1721
1700, 0 90,1715
1728.0 0.1699
174C.C C.l0684%
17600 Q01669
1780.0 3.1654

1000.0
v

3.69
3e 74
3.80
3.85
3.90
3.66
4401
4.C6
4. 12

4.17
4.22
4028
4.33
4.39
b4ehb
4,49
4055
4.60

465
4.71
4.76
4.81
4.87
40 G2
4.97
5.03
5«08

Selé
e 19
5024
530
5.35
5.40
Se 46
5.51
5.56

5.62
5.67
5.72
5.78
5083
5.89
S. g“
5459
6.05

PSTIA
z

1.0110
1le 0108
1.01006
1.0104
1.0103
1.0101
1. CC99
1.0097
1.096

1.00%4
1.0063
leCCS1
1.00s0
1. 0C88
i.0087
1.0C86
1.C084
1.0083

1.0082
1.0081
1.0080
1.0C78
l.0077
1. 0076
1.0075
1.0074
10073

1.0072
1.0071
1.0070
1. 0069
1.6068
1.0068
1. 0067
1.0066
1.0C&5

1.0064
1.0063
1.0063
1.0062
1la0C61
1.0060
1.0060
1.0059
1.C058

H

1700.4
172542
1750.0
1774.9
1799.7
1824.5
184943
1874.1
1899.0

1923.8
1948.6
1973.4
159842
2023.1
2047.9
2072.7
20975
2122.3

2147, 1
2172.0
2196.8
2221.6
2246.4
22712
22%6.1
232G.9
2345.7

2370.5
2395.4
242042
244560
2469.8
2494.6
251%. 5
254443
2569,.1

2593.9
261847
2643.6
266844
26934 2
2718.0
2742.8
276747
2792.5

5.856
5874
5.892
5.909
5.927
5.544
56661
5977
5994

6.010
6.026
6.042
6.058
64073
6.088
€.103
6.118
6.133

60147
64162
€176
6.190
6.204
60218
6.231
6.244
6.258

6.271
6.284
64297
66309

 6.322

6.335
Ce 347
€.359
6,371

6.383
64395
6,407
64419
€6430
6042
€.453
€. 464
60475

ce

1.2410
12410
1.2410
1.2410
1.2410
1.2410
le2410
1.2410
1.2410

1.2410
1.2410
1.2410
12410
1,2410
1.24190
1.2410
1. 2410
1.2410

12410
1.2410
1.2410
1.2410
1.2410
12410
1.2410

1.2410

1.2410

1.2410

1.2410°

1.2410
1.2410
1.2410
1.2410
102410
1.2411
102411

1.2411
122411
l1.2411
1.2411
la2411
1.2411
1.2411
1.2411
1.2411

cv

0.7473
0.7473
0.7472
07472
0.7472
0.7472
07471
Ce7471
0.7471

0.7470
0.7470
0.7470
0.7470
Qe 7469
0.7469
0.7469
0, 7469
0.7469

Q.7468
0.7468
0, 7468
0.7468
0.7468
s 7467
C.7467
007467

.0,7467

0.7467
0.7467
0.T7466
Qo T466
0.7466
0.7465
0.7466
0.74606
0s 7465

0.7465
0, 7465
0.7455
0.7465
Qe T465
Qa7465
0.7465
00,7464
GeTH6%

cp/Cv

1.66061
1.66068
1.66075
1.66081
1.,66088
1. 66094
1le 66100
1.66106
1.66112

1.,66118
1.66124
1.66129
1.66135
1,66140
1.66146
1.66151
1.66156
1.66161

1.66166
1,66171
1. 66176
1.66181
1.66185
166190
1.66194
1.66199
1.66203

1.66207
166212
1.66216
1. 66220
1.66224
1.66228
1.66232
lo()6235
le 66239

1.66243
le 66246
1.66250
1.66254
166257
1.66260

1.66264

1.66267
1,66270

VISCO

0.0896
C.0905
0.0914
000923
0.0932
0.0941
040949
0.0958
0.0967

0.0975
00,0984
0.0993
0.1001
0.1010
0.1018
0.1026
0.1035
0.1043

0.1052
0.1060
0.2068
0.1076
0.1085
01093
0.1101
0.1109
0.1117

0.1125

0.1133.

0.1141
0e1149
0.1157
0.1165
0.1173
0.1181
0.1189

0.1197
0.12C4
d.1212
0.1220
Co1228
0.1235
Cel243
0.1251
0.1258

VISCK

0.3307
0.3288
0.3470
0.35%3
0.3637
0.3722
0.38C7
0.38%4
0,3981

0.4068
0ea4157
N0.4246
0.4336
0o4427
N.4519
0.4611
0.4704
0.4798

0.4853
0.4588
C.5084
2.5181
0.5219
0.5377
0.5476
0.5576
0.5677

0e5778
0.5880
0.5683
06086
0.61350
C.6285
0.6401
0.65C7

0.6614

0.6722
066830
0.6939
0.7049
0.7159
0.7271

0o 7383

0.74QS
0.76C8

K

0.1677
0.1694
0.1710
0e1727
0.1743
0.1759
0.1776
0.1792
0.1808

N.1824
01840
0.1856
0.1871
0e1887

NL.1903

0.191¢9
0.1934
0.1950

0.,1965

0.1981

0. 1996
0.,2011
0.2026
0.2042
0.2057
0e.2072
C.20817

0e2102
0.2117
0.2132
062147
0.2161
0.,2176
0.2191
0.2206
02220

0.2235
Ce2249
0.2264
0.2278
0.2293
G.2307
0o2321
N.2336
0.2350

PR

0.66362
0.66368
0.66374
0, 66380
0.66386
0.66391
0.66396
0.66401
0666406

0.66411
00 66415
0.66419
0.66423
Da 66427
0.66431
0.66435
Q0.66439
0.66442

D.66446
0.66449
0e66452
066455
0.664582
0.66461
0.66464
06 66466
0.66469

0o 664T1
0.66474

0466476
0o 66479

0.65481
0.66483
0.66485
0.66487
Dp 66489

0.66491
0.66433
0,66495
0.66497
0.66499
0.66500
Ce 66502
0.665%4
0.66505

C*

5358, 3
535646
5434,6
54724 4
551040
5547.2
5584,3
5621.0
56574 6

5693.9
57320.0
5765.5
5801.5
5827.C
5872.2
5907 2
5942.Q
5976.6

€011.1
6045.3
6079, 3
6113.2
6180.3
6213.6
6246, 1
62739.7

6312.5
6345.1
6377.5
6409.8
644149
64739
6505.7
6537.4
6568.9

660G0.3
6631e5
666245
6693.5
672442
6754.9
67855 4
6815.8
6846.0

T

9000
920.0
940.C
96040
980.0
1006, 0
1020.0
1G40.C
1060, C

1080.0
1100.0
112¢.0
1140.0
1160.C
118C0.0
1200.0
1220.0
1240.0

1260.0
1280.0
1300. 0
1320.0
1340,0
1360.0
1380.0
140040
1420.0

144040
1460.0
1480.0
1500.0
1520.0
154060
1560.0
1580.0
1600.0

1620.0
164040

- 166060

1680.0
1700.0
1720.0
1740, 0
1760.0
1780.0



PRESSURE =

T RHO
Co0 049510
10.C 0.9317
20.6 0.9132
30,0 068955
40.0 0.8784
50.0 048620
60.0 0.8461
70.C  0.83C8
80s0 0.8161
50.0 0.8919
100.C 007882
119.0 0.7749
120.0 0.7621
130,0 0.7497
140.0 C.7377
150.0 0a.7261
160.0 C€.7143
170.C GC.7039
180.0 0.6933
190.0 C€.6820
20040 046730
210.0 0.6633
220.0 0.6539
230.0 C.6447
240.0 0.6358
25Ce0 Co6212
260.0 0.6188
2700 0,6105
280.0 0.6026
290.0 0.5548
300.0 0.5372
310.0 0.5798
32000 005726
330.0 0.5655
340.0 C.55€7
35040 ° 005520
360.0 0.5455
370,0 0.5351
38C.0 0,5328
390.0 0.5267
400.0 0.5208
416.0 0.5149
4200 045063
430.0 0.5337

0.4982

. 1230.0

v

1«05
1.07
1.10
1.12
la14
1.16
1.18
1.20
le 23

1.25
1l 27
1.29
1.31
1.23
1‘36
l.28
1.40
1.42

1.44
1.46
1249
1.51
1.53
1.55
1.57
1o 59
1.62

le64
1.66
1.68
1.70
1.72
175
1.77
1.79
1.81

1.83
1.86

'1.88

1. 50
1.92
1.94
le96
1.99

2.01"

PSIA

z

1. 0485
1.0473
1.0462
1. 0452
1le.0442
1.0432
1.0423
1.0414
1. 04C6

1.0367
1.0389
1.0282
1.0374
1.0367
1.0360
10354
1.0347
1.0341

1.0335
1.0329
1.0323
1.0318
1.0312
1.0307
1.03902
160297
1.0292

10288
1.0283
1.0279
1.0274
1.0270
1le 0266
1.0262
1.0258
140255

1.0251
1.0247
1.0244
1. 0240

- 1.0237

1.0234
10231
1.0228
1,0225

H

585e 4
597.8
610.3
622.7
635.1
64746
660.0

67244

6844 8

- 697.3

709, 7
722.1
734.5
746.9
159. 4
771.8
T8442
79646

809.0
82l.4
833.9
84643
858, 7
871.1
883,5
89549
908.3

920 8
933.2
345.6
358.0
970. 4
982, 8
995, 2
1007.6
1020.1

1032.5
1044.9
1057.3
1069, 7
1n82.1
1094.5
110649
1119.3
1131.8

40 40T
44434
44460
4.486
4,511
44 535
44560
4,583
4e 606

4,629
46652
4.674
4,695
4,717
4‘ 737
4,758
4,778
4.798

4,818
40837
4.856
44875
4,893
4.911
4.929
4o 34T
4,964

4,981
44998
5.015
5.331
54047
50067
5.C79
5,095
5.110

5.125
Se140
S5e155
5,170
5.185
5.199
Se213
5.227
5.241

ce

142432
1.2430
1.2429
1.2428
1.2427
1le2426
1.2425
1.2424
142423

1.2422
le2422
1.2421
1.2420
1.2420
1.2419
102418
1.2418
1.2417

1.2417
1.2416
1.2416
1.2416
1. 2415
1.2415
l.2414
lo2414
1.2414

102413
1.2413
1.2413
1.2413
1.2412
1.2412
1.2412
1. 2’912
1.2411

l1.2411
1.2411
1.2411
102411
1.2411
1.2410
1:24190
1.2410
1.2410

cv

0.7513
0.7513
0.7512
0.7511
0.7510
007509
0.7509
0.7508
0. 7507

0.7506
e 7506
0.7505
0.7504
C.7524
0.7503
Go 7503
C.7502
0.7501

C.7501
0.7500
0.7500
0.7499
06 7499
D,.74986
0.7498
007497
0.7497

0.T456
0.7496
0s 7495
0.7495
0.7494%
G 7454
CeT493
0.7493
0.7493

0.7492
Q0.7492
0.7491
0. 7491
Q. T7491
0.7490
0.7490
C. 7489
0, 7489

ce/Cv

1e 65460
1.65461
1.65463
1.65466
1.65469
1465472
1.65476
1.654381
1le 65485

1.55490
1.65495
1.65500
1265506
1.65511
1.65517
1.65523
1.65529
1.65535

1.65541
1465547
1.65554%
1.65560
165566
1.65573
1.65579
1. 65586
1.65592

1.65599
1.65605
le 65612
1.65619
1.65625
1. 656322
1.65638
1.65845
1.65651

1.65657
1.65664
1.65670
1, 65676
1,65683
1.65689
1.65695
1.65701
165708

VISCD

0.0429
0.0435
0.0441
0.0448
0.0454
Oo 0460
0.04606
0.0472
0.0478

0.,0484
0.0490
0.0496
0,0502
0.0508
0.0514
0,0519
0.0525
0.0531

0.0537
0.0542
0.0548
0.09554
0.,0559
0.0565
0.0570
C.0576
0.0582

0.0587
0.0592
0, 0598
0.0603
0.0609
0,0614
0,0619
0.0625
0.0630

000635
C.0641
0.0646
00,0651
0.0656
0.0661
0.0667
0.0672
000677

VISCK

0.0451
0.0467
0.0483
0.,2570
0.0517
0.0534
C.N551
0.0568
0.0586

0.06C4
0.0622
0.0€40
0.0659
0.0677
0.0696
0.0715
0.0735
0.0754

0.0774
0.0754
0.0814
0.0835
0.0855
0.0876
0.08S7
0.0918
0.0940

0.0961
0.0683
001005
0.1027
0.1050
01072
0.1065
0e1118

‘0.1141

001165
0.1188
0.1212
0,1236
D.1260
0.1284
0.1309
0.1234
001359

K

0.0827
0.0838
00,0846
0.0862
0.0871
0a0882
0.0892
0.0903
0.0914

0.0925
0.0935
0.0946
060957
0.0967
0.0978
0.0988
0.0999
01009

0.1019
001030
0.104)
0.1052
001060
0.1072
0.1080
0.10990
0.11C9

0.1110
0.1120
00,1130

Q.1142

0.1150
0.1160C
0.1169
0,1179
ND.1189

01198
N.1208
J.1218

0ol227

0.1237
0.1246
0.1256
0.1265
Cal274

PR

0.64409
0.64492
0. 64570
Q.64544
0.64713
0o 64779
0.64842
0.64901
0.64958

0.65011
0.65062
0.65111
0s 65157
0.65201
0.65243
0.65233
0.65321
0, 65358

0.6%393
0,65426
0.65459
0.65489
0. 65519
D.65547
0.65575
0.65601
0.65626

0.65650
0.65673
0. 65696
0.65717
0.65728
C.65758
0.65778
0, 65766
0.65314

0e 65832
0.65849
0.65865
0065881
0.65896
065611
J.65925
0.65939
0. 55952

C#

3225.0
325644
328745
3318.3
3346,9
3376, 1
3409.1
3438.9
346844

349761
3526.7
3555.5
3584,.,0
3612.4
3640.5
366L.4
25696,1
372366

3751.0
3778. 1
3805,0
3%831.8
28584 2
3884.,7
3910.5
3937.9
3962.8

3988.6
4n14.1
403945
4064 7
4089.8
4114.8
4129.6
4164, 2
4188.7

421361
42373
4261.4
4285.4
4309.2
4332.5
4356.5
4379.9
4403,3

0.0
10.0
2060
30'0
40.0
5060
60.0
70.0
80.0

90.0
1co.0
110.0
120.0
130,0
140.0
150.0
160.0
170. 0

180,0
160.0
202.0
210.0
220.0
230.0
2400
250.0
260.0

270.0
280.0
2900
300.0
310.0
320.0
320.0
34060
35C.0

" 3600

370.0
38C.0
390.0
’000-0
4100
42C.0
430.0
44040



PRESSLRE =

T

450.0
460.0
470.0
480.0
4390.,0
5C0.C
510.0
520.0
530.0

540.C
550.0
5606C
57C.0
52€C.0
59Ca0
60C.0
610.0
62C.0

630.0
6‘90.0
€5C.06
66000
670.0C
680.0
650.0
706C.C
710.0

72C.0
730.0
740.0
75C.0
76Ca0
77C.0
780.0
750.0
800.C

810.0
820.0
830.0
84C.0
850.0
860.0
870.C
88000
895.0

RH3O

0.,4929
0.4877
0.4826
0.4776
0,4726
C.4678
0.4631
0.4585
Ca.4540

0.4456
0.4452
0. 4409
0.4368
G.4227
Ce4286
0.4247
G.42C8
0.4170

0.4132
8.4555
00,4059
Cea024
0.3989
0.3955
C.3921
€.3388
C.3855

0.3823
0. 2752
0.37¢1
0.3730
0.3700
C.2671
0.3642
0.3¢13
0.3585

G.3557
€.3530
063503
0.3476
0.3450
0.3425
0.3399
Ce 3374
0.3359

1230.0

PSIA
z

1.0222
1.0219
1.0216
1.0213
le 0211}
1.0208
1.0205
1.0203
1.0200

1.0168
1. 0196
l.01¢3
1.0191
1.0189
1la0187
1.0184
1.0182
1.0182

1. C178
1.0176
1.0174
1.0172
1.0171
1.0169
1.0167
1.0165
1.0163

1.0162
1. 0160
1.0158
1.0157
10155
l1.0154
le 0152
1.0151
1.0149

1.0148
1.0146
1. 0145
1.0143
1.0142
1.0141
1.0139
10138
1.0137

H

1144,2
115606
1169.0
1181.4
1193, 8
12C6.2
1218.6
1231.0
1243.4

1255.9
1268.3
1283 7
1293.1
1305.5
1317.9
1330.3
1342.7
1355.1

136705
1379.9
1392.3
1404, 8
1417.2
1429.6
1442.0
1454, 4
1466, 8

1479.2
1491e 6
1504.0
1516.4
1528.8
1541.2
15536 6
1566.1
157845

15990.9
1603.3
16154 7
1628.1
164005
1652.9
1665.3
1677, 7
1690. 1

54255
5268
5.282
5. 295
£e308
S.321
54334
5347
54359

5.372
5.384
5396
5.408
5420
5.432
Sat44
50456
5.467

50 479
5.490
5.501
54512
5.523
5.534
5.545
5,556
50567

5.577
£.588
5.598
5.608

5.619

5.629
50 639
5.649
5.659

£.668
5.678
0688
5.697
5.707
5.716
5. 726
5¢735
SeT44

cp

1.2410
162410
1.2410
1.2409
1e2499
1.2409
1.2409
1.2409
1.2409

1.2409
1.2409
102409
1.2409
1.2409
1.2408
1.2408
le 2408
1.2408

142408
1.2408
1.2408
1.2408
1.2408
1.2408
1.2408
1.2408

1a2408

1.2408
12408
1.2408
1.2408
1.2408
1.240C8
1.2408
1.2408
1.2408

1.2408
1.2408

162407

1.2407
12407
1.2407
1.2407
1,2407
142407

cv

07489
0. 7488
0.7488
0.7488
0.7487
0.7487
0. 7487
0. 7486
0.7486

0.7486
0.7485
Ce7485
(s T7485
0.7485
0.7484
0.7484
Qe 7484
B.7483

Qe 7483
C.7483
0.7483
0.7482
0.7482
007482
0.7482
0.7481
0s7481

0.7481
07481
0.7480
0.7480
0.7489
0.7480
0o 7479
G.7479
0.7479

Q7479
0.7478
0.7478
34?478
C.7478
Qe 7478
Q7477
Ca 7477
Ca 7477

CP/CV

1.65714
16465720
1.65726
l.65732
1.65738
1.65744
1465750
1.65755
1.65761

1.65767
1.65773
1.65778
1.65784
1.565789
1.65795
1.65300
1. 65306
1.65811

loe 65816
1.65822
1.65827
1.65832
1.65837
1465842
1.65847
1.65852
1. 65857

1.65862
1. 65867
1.65872
1.65877
1.65881
1.65886
1. 65891
1.65895
1.565900

1.65904
1.65909
1.65513
1.65918
1065922
1.46582¢
1.85931
le 65935
1.65939

vVIsSCD

0.0682
000687
N.0692
0.0697
0.0702
0.0707
0,0712
0.0717
0.0722

0.0727
0.0732
0,0737
0.0742
0.0747
0.0752
0.0757
00761
N.0766

00771
D.0776
0.0781
0.0785
0.0790
0, 0795
0.0800
0.0804
0. 0809

0.0814
0.0818
0.0823
0.C828
N0.0832
0.0837
0,0842
J.0846
0.0851

0.0856
0.0860
0.0865
0.0869
00874
0.0878
0.0883
0.0887
0.0892

VISCK

0.1384
0. 14C9
N.1434
0.1460
0.1486
0.1512
001538
J.1564
0.1591

0.1617
0.1644
001671
C.1659

0e11726

9.1754
0.1781
0.1509
0.1838

001866
0.1854
0.1623
0.1652
0.1681
042010
0.,2039
0.2069
0.2099

0.2129
0.2159
6.2189
0.2219
0.2250
0.2280C
00,2311
0.2342
0.2374%

D.24L5
0.2437
0.2468
0.2500
0,2532
0.2565
0.2597
0.2629
0.2662

K

0.1284
001293
0.1302
0.1312
0.1321
0.1330
0013239
N.1348
0.1358

0.1367
0.1376
D.1385
0.1394
001403
7.1412
0.1421
Qe 1430
0.1439

001448
Nal456
0.1465
0.1474
001483
091492
0.157)
0.1509
0.1518

0.1526
0.1535
C.1544
01552
D.1561
0.1569
0,1578
D.1586
0.1565

N.1603
0.1612
0.1629
C. 1629
06 1637
N.1645
0.1654
0.1662
0.1671

PR

0.65965
0. 65978
0.65990
0, 66002
0.66013
0.66025
0e 66035
0,66046
0.66056

0.66066
0.66076
0.66085
0.66C94
0066103
D.66112
0.66120
066128
0.66136

0,66144%
0.66152
0.66159
N.66166
D.66173
0+66180
0.66187
0.66194
0.66200

0.66206

.0.66212

0.66218
0066224
0.66230
0.66235
0.66240
0.66246
0.66251

0.66256
0,66261
0.66266
0.66270
0. 66275
0.66280
0.66284
0.66288
0.66293

Cx

4626,5
4449,6
4472.5
4495, 4
4518.1
4540.8
456343
458547
460840

4630.2
465243
4674.3
469642
4718, C
4739.7
4761.3
47828
4804, 2

482546
484648
48675
4889,0
490G.S
4920, 8
4G51.6

4972.,3

4992,.9

5013.4
5033.9
5054.2
507465
505447
5114.9
512469
5154.9
5174, 8

519446
521404
5234.1
5253¢7
5273.2
5262.7
5312.1
5331.4
5350.6

T

45040
460.0
470.0
48000
490.0
500.0
510.C
520.0
530.0

540.0
550.0
560.0
570,90
580.0
590.0
600.0
61C.Q
620.0

63C.0
640,0
650, 0

T 6600

670.0
680.0
690.0
700.0
710.0

720.0
733.0
740.0
7500
T60.%
770.0
780.0
790.0
800, 0

810.0
820.0
830.0
840.0
8500
855.0
870.0
880.0
860, 0



PRESSURE =

T

Q00,0

S1C.0 -

920.0
93C.0
94040
55000
960.0
$10.C
980.0

9%0.0
100060
101C.0
1020, 0
1832.0
1C43.0
105C.0
1€60.C
1070.0

1080.G
10290.0
1100.0
1110.0
112¢C.¢C
1130.0
1140.0
1150.0
1160.0

1170.0
1180.0
119C.0
1200.0
1210.0
1220.0
1230.0
1240.0
125C.0

1260.0
1270.0
1280.0
1290,0
1300.0
1310.0
1320,0
133¢.¢C
1340,0

RHO

0.3326
C.3302
0.3278
0.3255
0.2222
03210
0.3187
0.31¢5
Qo3144

C.3122
0.3101%
C.3C081
Co 3080
0.3040
C.3020
0o3C00
D.2981
0.2561

0.2543
0.2624
0.26C5
0.2887
0.2869
U.28651
C.2834
0.2816
0.2799

0.2782
0.2766
0a 2749
0.2733
C.2716
0a2701
0.2685
042669
0.2654

0.2¢39
0.2623
G.26C9
0s255%
6.257S
0.2565
0.2551
C.2537
0o 2523

1230.0

A

3,01
3.03
3.C5
3.07
3.C9
3,12
3.14
3.16
3.18

3.20
3.22
3.25
3,27
3.29
3.31
3033
3.35
3.38

3.40
3.42
3.44
3.46
3649
3.51
3.53
3.55
3.57

3.59
3.62
3.64
3l66
3.68
3,70
3.72
3.75
3.77

3,79
3.81
3.83
3.86
3.88
3.50

3.92°

3.54
3496

PSIA

z

10136
1.0134
1.0133
1.0132
1.0131
10130
1.0128
1.0127
1.0126

1.0125
1.0124
1.0123
loCl22
l1.0121
1.0120
l.0119
1.0118
1.0117

1.0116
1.0115
1.01l4
1.0113
1,0112
1.0111
1.0111
1.0110
1.0109

1.01¢C8
1.0107
1.0106
1.0105
1.0105
1. 0104
1.0103
1.0102
1.0102

1. 0101
1.0100
1.CC99
1. 0099
1.0N98
1. 0CS7
1.0056
1.6CS6
1le CCSS

1702.5
1714.9
172703
1739.8
1752.2
17640 6
1777.0
178%.4
1801.8

1814.2
1826.6
1839.0
1851, 4
1863.8
187¢. 2
13888, 6
1901.1
191345

1925.9
1938, 3
1950.7
1963.1
187565
1987.9
2000.3
2012.7
2025.1

2037.5
2049.9
20624 3
2074.8
2087.2
2099.6
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PRESSURE =

T

900.0
320.0
940.0
56040
S890.0
1000.0
1920.0
1040.0
1060.,0

108C.0
1100.0
1120.0
1140.0
1160.0
1180.0
1200.0
1220.0
1240.0

1260.0
©1280.0
13CC.0
1320.0
1340.0
1360.0
1380.0
140000
1420.0

1440.0
1460.0
148C.0
1500.0
1520.¢C
1540.0
1560.¢C
1580.0
150040

1620.0
1640.,0
1667,.0

1680.0

17G0.0
1720.0
174060
1766.0
17680.0

RHQ

0.,4044%

0435986

0.3530
03876
0.3823
0.3772
0.3722
0.3613
Oe 3626

0.3579
Ce 3524
0.3490
C.3447
0. 34056
C.3365
0.3325
0.3286
0.32438

C.3211
0.3174
0.3139
0.3104
0.3C70
0.3037
0.3004
002972
0.2641

Ca2611
0.2881
G.2851
Oe 2823
J.2795
0,2767
0.2740
0.2713
002687

0.2662
02637
0.2612
0.2588
0.25¢4
0.2541
002518
0.2496
0.2474

1500.0

3.04
3.08

3.11
3.15
3.19
3.22
3426
3,29
3.33
3,36
3.40

3e b4
3.47
3.51
3e54
3.58
3.61
3.65
3.69
3072

3.76
3.79
3.€3
3.86
3.90
3.54
3,67
4.01
4.04

PSIA
Z

10165
1.0162
1.0160
1,0157
1.0154
1.0151
1.0149
1.0146
1.0144

1.0141
1. 01398
1.0137
1.0135
10133
1.0131
1e0129
1.0127
1.0125

1.0123
1.0121
10119
1.0118
1.0116
1.0114
1.C113
1.0111
1.0110

1.0108
1.0107
1.0105
1.0104
1.0103
1,0101
1.0100
1.C059
10087

1.CCS6
1.0C95
1.0094
1.0093
1.0092
1.0CS1
1« C0CST
1.0288
1.0087

H

1705+ 0
1729.9
175447
1779.5
1304.3
1329.1
1853.9
187847
1903 5

1928.3
195361
1977.9
2002.8
2027.6
205244
2077. 2
2102.0
2126.8

2151.6
217644
220102
222640
2250.9
2275.7
2300.5
232503
2350.1

2374, 9
2399.7
2424.5
2449.3
24T4.2
24990
2523.8
2548. 6
25730 4

2598.2
2623,0
2547.8
267246
2697.5
2722.3
274761
2771.9
279647

S

e 655
5.673
S.691
5709
5726
S.743
5.760
Se777
50 793

5.809
50825
5.841
5.857
5.872
5.888
5,503
5.517
5.932

5.947
5.961
«575
5.989
6,003
6,017
€.030
6e 044
6.057

6,070
6.083
€.096
&.109
6.121
6e 134
€.146
6.158
66170

6.182
e 194
64206
6,218
€.229
6.241
66252
64263
6.274

ce

12405
1.2405
1.2405
102405
1.,24C5
1.2405
1.2405
1.2405
142405

1.2405
le24C5
1.2405
1.2405
1.2405
1.2405
102405
1.2405
1.2405

1.2405
1.2405
102405
1.2405
102405
1.2405
1.2405
12405
1.2405

142405
1.2405
1.2405
1.2406
1.24C6
102406
1.2406
1.2406
142406

1.2406
1.2406
1.2406
1.2406
1.2406
1.2406
1. 2406
1.2406
1.2406

cv

0.748)
0.7481
0.7481
0. 7480
0.7480
047479
0.7479
0.7478
0.7478

0.7478
0. T477
0.7477
0.7477
0.7476
0.7476
007476
0.7475
0.7475

0.7475
0.7474
C.7474
0.7474
07473
0.7473
0,7473
0a7473
Q.T472

0. 7472
0.7472
0.7472
D.7471
0.7471
Qe 7471
0.7471
0.7470
0.7470

0.T470

0.7470
0,7470
0. 74569
0.7469
0.7469
0a 7469
BaT469
0.7468

CP/CV

10 65805
1.65815
1.65825
1.65835
1.65844
1,65854
1.65863
1.65872
1465881

1.65830
1.65898
1.65907
1.65915
1.65623
1.,65931
1.65939
1.65946
1.65954

1.65562
1.65969
1.65976
1.65983
1465990
1.65997
1.6600%4
1.669010
1.66017

1466023
1.66029
1.66036
1.66042
1.66348
1663554
1e 66159
1.66065
1.66071

1.66076
1.66032
1.65087
146092
1.66098
1.66103
1le 651C8
1.66113
1.66117

VISCO

0.0896
G.0995
0.0914
0.0923
0.0932
0,0941
0.03949
0.0958
040967

0.0975
0.0084
0.0993
0. 1001
0.1010
0.1018
01026
0.1035
0.1043

0.1052
0.1060
0.1068
0.1076
01085
0.1093
0.1101
0e1109
0.1117

0.1125
0.,1133
0.1141
0.1149
0.1157
Qe 1165
D.1173
0.1181
0.1189

0.1197
0.1204
0.1212
001227
0.1228
0.1235
0e1243
0.1251
0e1258

VISCK

0.2216
0.2271
0.2326
0.2381
0.2437
02494
0.2551
0.2608
002666

0.2725
0.2784
0.2844
002904
0.2564
0.3025
03087
De3140
0.3212

0e3275
0.3339
0,3403
0.346€8
0.3533
0.3558
0.3664
0.3731
0.3798

0.3866
0.3934
Qe 40C2
0.4371
0.4141
Got211
N.4281
0.4352
0-41123

0+4495
0.4568
0.4€40
Ca4714
0.4787
0.4862
0.4936
0.5011
0.5C87

K

0.1681
0,1697
0.1714
0.1730
0.1746
0e1763
0.1779
0.1785
0.1811

0.1827
0.1843
0.1859
0.187%
0.1899
G.1906
001921
0.1937
0.1952

0.1968

0.1983

N.1999
0.2014
0,2029
0.2044
0.205¢
0.2074
0.2089

0.2104
0.2119
Ce2134
02149
0.2164
02179
0.2193

0.2208

0.2222

0.2237
0.2251
0.2266
00,2280
0.2295
0.2309
0.2323
0.2338
Ge2352

PR

0.66218
0.66228
0.66238
0,66247
0.66256
0066265
0.66273
0.66281
0.66289

0.66296
0.66303
C.66310
0,66317
0.66323
0.66329
0, 66335
0.66341
0.66347

0.,66352
066357
0.66362
0.66367
0.66372
0,66377
0.66381
0.66335
0.66390

0.66394

.0.66398

0,66401

0a56405

0.66409
0066412
0.66416
0.66419
0,66422

0,66425
0.66428
0.66431
0 66436
0.66437
0.66440
0.66443
0.66445
Co 66448

C*

5383.4
5421a4
5459, 1
549646
5533.9
5570.8
56N7.1
5644.2
5680.5

5716.6
57152.4
578841
582345
5858.7
5893,7
5928.6
5963.1
59976

6021.8
6065, 8
6159.7
6133.13
6166,8
6200.1
62332,2
626642
6298.9

6331.6
6364.0
6339643
642844
6460.4
6452.2
6523.9
65550 4
6586.8

6618, 0
6649.1
6680.0
6710.8
6741.4
6771,9
680243
6832,6
6862, 1

T

900.0
920.C
9406 0
960.0
380.0
10000
1022.0
1040.0
1060.0

1080.0
1120.0
1120.0
114060
1160,0
1180.0
1200.0
1220.0
124060

1260.0
1280.0
1307.0
1320.90
1340, 0
1360.0
1380.0
1400.0
1420.0

1440.0
1460.0
1480,0
1533.0
1520490
1540.0
1560.0
15800

1690.0

1620.C
164%.0
166040
1680.0
170C.0
1720.0
1740.0
1760.0
178040



APPENDIX 3

TABLES OF HELIUM THERMOCYNAMIC. AND TRANSPORY PROPERTIES GIVEN IN METRIC UNITS

EACH TABLE GIVES PROPERITES OVER THE TLCMPERATURE RANGE OF INTEREST FOR THE PRESSURE SPECIFIED

THE UNITS FCR THE OQUTPUT ARE SPECIFIED BELOW -

P = PRESSURE (BAR)
T = TEMPERATURE (C)
R = HELIUM GAS CONSTANT = RG/M (J/KG=C)
RHO = FLUID DENSITY {KG/M3)
V = SPECIFIC FLUID VCLUME (M3/KG)
£P = SPECIFIC HEAT AT CONSTANT PRESSURE Carke-c) —
Cv = SPECIFIC HEAT AT CONSTANT VOUUME (J/KG-C)
CP/CV = RATIO OF SPECIFIC HEATS (-)
H = ENTHALPY (J/KG) 2ot
§ = ENTPOPY (J/KG-C) shoJlloe . vs
CSHVISCO = DYNAMIC VISCOSITY e <
Y1SCK = KINEMATIC VISCCSITY (KGF/M2)
K = THERMAL CONDUCTIVITY (u/H-SEC)
PR = PRANDTL MUMBER (-}
= SOKIC VELGCITY (N/SEC)

THE ECUATICHS USED ARE ICENTIFIED BY 1 WHERE

1
2
3
4

Hnnan

EIR TM~IN-410, VARADI,

RISO - 224¢ PETERSEN,

GA-1355, WILSON,

MISCELLANEQUS, SEE TEXT IN SUBROUTINE MISC.

-,



PRESSURE =

-

90.0
10C.0
110.0
120.0
13¢.C
léOQO
150.0
16C.0
172.C

180.0
190.¢
200.0

21040
220.¢
230.C
24040
25C.C
2604C

2100
28C.0
25046
300.C
310.0
3270.C
333.0
34G.0
350,30

360.0
370.0
38Ce 0
390.0
4CC.0
41000
42C.0
430.0

QGG.G

RHO

0.178
C.172
0.166
0,161
GolS6
G151
0.146
0.142
0.128

Co134
0.121

Ce127

Gel24:

0.121
O, 118
2,115
0.112
0.110

0.107
0.1C5
G.103
0e1C1
0.399
C.Cc7
€,0S5
0.063
C.091

0.0350
0.C88
0.026

a 3
u.GSS

0.084%4
0.n82
0.C8}
0.C79
G.C78

0.077
0.G76
0.075
0.373
0,072
C.071
0.C70
009
0.068

1.013
v

5.6068
5« 8151
6.C203
b.2256
Ce 43CS8
6. 6361
6. 8613
TeC466
72518

704571
7.6623
1:£676
2.3729
8.2781
Be 4B34
8. 6886
8., €539
$.0951

Q.3044%
9.506G6
G 7149
9,9201
10.1254
10.2206
105359
10,7411
10,9464

111517
11a 3569
11.5¢622
11.7674
1158727
12.177%
12.3832
12.58¢&4
127937

12.8588
13.2042
1344065
13.6147
13,8200
14.0252
14.2305
1454387
14.€410

BAR
Z

1.0C05
1.0005
1.00CS
1.0¢C5
1,0005
1.00C4
1.0004
1. 0204
1.000%

1.0304
1.0004
1.0004
1.4300G4
1.0003
1.0003
1.6003
1.00C3
1.0403

1.0002
1.000C2
1.C65C2
1. €CC02
1.0602

(14.7 psia)

H

£.1426E
G.1478E
0.1530¢
0.1582¢
OaléBﬁE
0.16856E
0.1732E
0.1720E
0.1842¢€

0,1894E
Gy 13468
0> 1668E
0.2750F
0.2102¢€
0321545
0. 2296E
0.2258E

0.2310E

0.2362F
0.2414F
0.2466EF
0. 2518E
0.257CE
0.26228
0.26745
0.2726%
002778E

0.2830€E
002882E
0.2934E
0.2986%
0.3033¢
0.,3090¢E
0.3142E
0.31948

> 0.3246E

0.3292E

> 0.335CE

0.3402E
De3454E
0.3506¢E
0.3558E
0.3610¢
0,3662E
0.3714E

S

27989.2
2817651
28356.5
28530.9
28595, 7
28843,1
2602L.5
26175.3
26324.6

25469.8
29611.0
2674865
25882.4
3CC13.0
301404 4

T 3026447

3038¢6.2

30504.8

30620. 8
20734.2
3CE845.4
2055401
31060.6
3i165.0
21267.3
31307.6
31466490

31562.6.

316575
31750.6
21842.1
31832.1
32020.5
32107 4
32192.9
32277.0

32359.7
32441.2
325214
32600.4
2267842
22754.9
3283044
22680409
2257843

ce

5198.9
51084 ¢
5198.8
51%8.8

51988

5198.8
5198.8
5168.8
5198.8

5198.8
5198,8
519848
5198.8
5198.8
5198.6
5198.6
519848
5198.8

5192, 8
5198.8
5198.8
51%6s 8
519%.8
5198.8
5198.8
5198.8
51988

5198, 8
5198,
5198,8
5198.8
5193.8
5168,.8
519808
5158.8
5198.8

519%,8
5158.8
519848
5198.38
5198.8
5198, 8
“198,.8
5198. 8
5198.8

&

cv

3121.2
312102
3121.2
3121.2
3121.2
312%1.2
3121.2
3121.2
3121.2

3121.2
3121.2
31212
3121.2
3121.2
3121.2
3121.2
31212
3121.2

31212
3121.1
3121.1
31211
3121.1
3121.1
3121.1
3121.1
3121.1

3121.1
312101
3121.1
31%21.1
3121.1
3121-1
312161
3121.1
3121.1

31211
3121.1
312161
3121.1
312101
3121a.1
3121.1
Blzlul
3121.1

cP/CY

1.6656
1o56656
1.£6656
1.6656
16656
1.6656
1.6656
1.6655
1.6656

1.6656
1,6656
106657
1.6657
L6657
16657
16657
16657
16657

le 6657
1.6657
146657
146657
1.6657
1.6657
1.6657
16657
106657

1.6657
1. 6657
1.6657
1.6657
146657
1.6657
1¢ 6657
Le0657
1.65657

1.6657
1.65657
1.6657
1.6657
1o 6657
1.6657
1,6657
106657
1. 6657

VISCD
P e

0.1855E~04
00 1901E-04
Q.194TE-T4
0.1991£-04
Go20036E-G4
0a2080E-C4
C.2123E-04
D.216TE-04

Ca2209E-04

0.2252E-04
C.2294E-04
Ca2335E-04
0.2377E-04
0.2417E-04
0.2458F-04
G.2690E~04
C.2538E-C4

©.2578E~04

00 2618E-24
0.2657E-24
0.,25%6E-04
0, 2724E-04
C.2772E-04
Co2011E-C4
0.2843L~-04
0,2886E-04
00 2924E-04

0.,2961E-Ca
0, 2998€~04
C.3034E-04
C.30T1E-C4
C.3107E-C4%
0.3143E-04
0o3179E-04
0.3215E-04
(.3251E~04

Ce3286E-24
0.3321E-04
0.3356E-04
(Ge33C1E~-04
00 3426E-24
0.3460E-D4
0.34G65E-04
0e35Z29E~04
?f?g%égizy

VISCK

0.3747C
Qe 3980E
0.4219E
0.44€63F
Q2.4713E
0.4S56%E
0-5230E
0.5466¢E
0.57¢8E

C.6045E
C.6327E
Ge5614E
0.69C7E
0. T204E
0.7507E
CeT815E
0.8127¢
0.8445E

0.B8768¢%
Ne.S095E
0.9427E
0.G764E
D.1011E
0. 1045E
0.10890€
0.1115E
Oel152E

0-.1189E
0o1226E

D.,1263E

0,1301E
G.133GE
0.1378F
De1417E
0,1457E
0.1497E

D.1528E
0.1579¢
0.1620E

«1662ZE
=1 704F
.1747¢€
Q. 1790E
0018345
N« 1B78E

00
o0

~

ocC
00
0Q
30
ae

20
00

00
o]y
oo
[¢]¢]

09

00
00
02
04
01
01
01
01
01

0l

K

0.14438
Col%84%
0.1519
0,1555
0.1589
Ca.l824
051658
0.1691
C.1725

B.1758
C.1790
C.1823
0.1855
0.1887
C.l91°9
0.1950
0.1981
Q.2012

0.2043
0.2074
0.2104
C.2134
0.2164
02194
$.2223
0.2253
0.2282

0.2211
Ceo 2340
0.2368
002397
0.2425
0.2453
0. 2482
0,259
0.2537

0.2%65
0.2592
0.262C
Be2647
002674
0.27C1
02728
02754
(32781

PR

0.6659
0. 6659
0.6659
0.6659
0.6659
G659
04 6659
0.6659
0.6659

0.6659
0,665%
936659
03,6659
Co 6659
0.6655
(666D
Qe 6660
D680

00,6660
0.6660
0.6660
0.66560
0.6660
0, 6650
N.6660
046660
Qe 6EH0

046650
0.:66460
06650
Co 6£50
N,6560
D.6650
006660
03,6660
00,6660

0.66€0
0.6660
0.6660
0.68660
0o 6660

Ga6650

0. 6560
G.6660
0.,6660

C%

973.4
991, 0
1008.4
1025.4
1042.2
1058.7
107469
1090.9
1106.7

1122.2
1137.5
1i52.7
1167.6
118262
1166.56
1211.3
1225a %
1239%9.6

125345
1267.2
1280.8
1294.2
13C7.6
1320. 8
1333.8
134647

13%9.¢

1372.2
1384.3
1397.13
1409, 6
1421.8
1434.0
144650
1457, ¢

1469, 8

1481,5
149542
1504.7
1516.2
1527.6
1538.9
1550.1
1561.2
1572.3

-4

0.0
10.0
20.0
30.0
40.0
5C.0
60,0
0.0
80.0

G9.0
1¢C.0
110.0
120,0
13C.0
149,0
150.0
1€9.0
179.0

180,0
190.0
200.0
210.0
220.0
230.0
26340
250.0
260.0

27G.0
280.0
290.5
3000
310,71
320,90
3200
340,60
350,0

360.0
370C
380."3
390.0
400
410.0
420.C
43G.0
44068



¢

PRESSURE =
T RHC
450.0 0,067
460.0 0.066
470.0 0.066
480.0 ¢.0565
490.0 0.C6%
50008 0,063
51C.40 0.0€2
§2C.C 0.0¢1
530.0 C.061
54C,C 0.060
5500 G.059
560.3 0.C3¢8
570.9 £.058
580.0 C.057
590.0 0.056
600.0 G056
612,60 0.055
620.0 0.C55
6340.0 0.054
640.0 0.053
65C.¢C G.0%3
66C.G C.C52
670,8 0.052
680.0 0.051
69C.0 C.C51
700.0 0.U50
710.C C.250
7200 0.049
730.0 0.049
740.6 C.C48
150.8 C.048
760.8 C.047
770.0 0,047
78C.0 04046
720.0 Ca045
300.0 0.045
810.8 0.045
820.6C 0.04%
83C.0 0.C44
840.0 Oe 044
850.2 0.042
860.¢ 0.C43
870.0 0e043
88C.0 C.C42
890.0 0.042

1.013
v

14, 8462
15.6515
15.25¢8
15.4620
15,6673
15 £725
16.C778
16.2320
1644883

1646935
1648388
17,1040
17,3063
17.5145
17.7198
17,9251
1841303
18.3296

18.5408
12.7461
18.6514
19,1566
16,3619
19.5671
19.1724
19,6176
20.182¢

20.3u82
20,5934
20, 7GE7
21.0039
21.2C62
2le 4144
21.51587
21.825C
22,0302

22.23%5
22,4407
22. €460
22.8513
23.0565
23.2618
234670
23.6723
23,8176

Bar  (14.7 psia)

z

1.0002
1.0C02
1.0602
1.3062
1.6002
1,0002
1.2002
1.0C02
1,000}

1.0C01
1.0001
l.0CC1
1.0001
1.2¢01
1.0C01
1.6C01
1.0C01
l.cCC1

1.0001
1.0CC1
1.0791
1.0201
1.0001
1.0C001
1.0001
1.0C01
1.0001

1.0601
1.0C01
1,0C01
1.0001
1.6001
1.0001
1.0601
1.CC01
1.0001

1.0001
1.0001
1.CCO1
1.0001
1.0201
1.CC21
1.0001
1.CL01
1.0001

H

e 3766E
C.381¢E
0.387CE

G.3922€E
0.3974E -
00 4026E

0,477 8E
0.4130F
0.4182E

0.4233E
0.42685E
D.43327E
0, 43868
G.04641E
Q0.4493€
Co 454 5E
D.4537¢
0.4649E

C.4701E
0.4753E
0.48025E
0.4357E
06 49CGE
D.4961E
0.5013E
0.5065E
0.5117E

0.5169¢
C.5221E
0.5273E
0.5325E
0.53772
0.5429E
0.5481F
0.5533E
0.5585¢E

0.5637E
0.5699E
0.5741€
065793¢
0.5845€
0.5897E
0.5949%
0.6001E
00 6053E

S

3305007
33122.1
21219265
23262.0
23330.6
323983
33465.1
23531.0
22596.2

33660.5
3272441
3378648
33848, 9
233510.2
33970.7
34030, 6
24089, 8
34148.4

34206.2
34283,5
34320,1
34376.1
34431,5
344586.4
34540.6
24554,3
34647.5

24700.1
34752.2
3480347
34854.8
34905.4
3455%: 4
35005.0
2505452

35102.8.

38151,1
251%8.8
35246.2
3£293.1
3¢€3239.6
3£385.7
3£431.3
3647646
3552145

LpP

5198.8
5196&.8
519868
5198.8

.5198.8
-5198,8

5198.¢8
5198.8
5196.8

T WA AN U

A ped
Ve JINO IRV IV JYs )
o oW o R

n
—
O
o

« U & &

o e

[l

-

5198.8
5198.8
5198,8

5198.8
519858
5193.8
5198.8
5198, 8
5198,.8

'5198.8

517848
5163.8

5198.8
5198,8
51938.8
5198.8
5193.8
5.98.8
5193.8
5198. ¢
5198,.8

5198. 8
5198.8
5198.8
51984 8
5198.8
5198.8

5198.8

5198.8
5198, 8

\ &

cv

3121.1
3121.1
31231.1
3121.1
3121.1
3121.1
312t.1
3121.1
3121.1

3121.1
3121.1
3121.1
312161
3121.1
3121.1
31212
3121.1
312161

3121.1
3121.1
3121.1

3121.0

3121.0
3121.0
3121.0
3121.0
3121.0

3121.0
3121.0
3121.0
3121.0
3121.0
3121.0
3121.0
31210
312i.0

2121.0
3121.90
3121.0
3121.0
3121.0
3121.0
3121.0
3121.0
31210

ce/Cv

1.6657
1.6657
1.6657
106657
1.6657
1,655

1.6657
1.6657
1.6657

1.6657
1.6657
1. 6657
16657
1. 6€57
1.6657
1.6657
16657
106657

1.6657
1.6657
1.6657
1.,6657
106657
1.6657
1.6657
1.6657
1.6657

1.6657
1.6657
1. 6657
1.6657
1.6657
15657
1.6657
106657
1.6657

1e 6657
1. 6657
1.6657
106657
1.6657
1.6657
1.6657
1.6657
16 6657

VISCD

0.3597€-04
0.3631E-04
0s3664E-04
0.36%RE-D4
0.3731E-04
0.3764E-04
0.3797E~04
0.3530E-04
G.3363E-04

0. 3895E-04
0.3928E-94%
C.3960E-C4
0,3993E~04
0.4025€6~-04
0.4057E-04
0.4C89E-04
0.4120E-0%
0.4152€E~-C4

0.4184E-04
0.4215E-04
0.4246E-04
0.4273E-04
0.430GE-04
0.43408-04
0o 42T1E-C4
D.4402E-04
0.4432E-04

0.4463E-04
0.44936-04
0:45245-04
0.4554E-04
0.4584E~04
0.4614E-04
0,46455-04

0 4b6T4E-04

C.4TO4LE-04

0. 4734E-04
0.4T64E-04
C.4793€E~04
0a48235-04
0.4852E-04
0, 4882E-04

De49115-04

0.4940E-04
0.4969E-04

VISCK

0.1922E
0.1967E
0,2013E
0.2058E
0.2104E
0.2151€E
0.21G8E
0.2245E
(.2293E

0a2341F
0.23%0€
0.2436E
0e2488E
Ne2538E
0.25E8€E
0.2638E
0.2689E
0.2741€

0.27S3E
0,2845€
0.2897TE
0.295CE
0.3003E
0.3057E
0e3111E
0e3166E
0.3220E

0.3276¢
0.3331E
0.3387E
Ne3444E
0.3500€
0.3557¢
Ce3615E
063673E
0.3731E

003790E
043848E
0.3908E
0.3967E
C.4028E
0+ 4088E
0.4149F

0.4210E
0642T1E

K

0.2807
0.2834
0,2860
0.2886
0.2912

- 0.2938

0.2G664
0,2989
00,3015

0.3040
0.3066
0.3091
03116
0.3141
0.3166
0.3191
C.3216
0.3241

0.3265
03290
0.3314

'0.3339

0.3363
0.3387
0-3411
0.3435

 0.3459

33423
0.3507
0.3531
0.35%55
0.3578
0.3602
0.3625
0s3648
0,3672

0.3695
0.3718
0.3741
0.3764
0.3787
0.3810
0.3833
0.3856
0.3878

PR

0.6660
0.6660
0.6660
0.6660
0.6660
0.6660
0.6660
006660
0.6660

0,6660
0.6660
0.6660
0, 6660
0.6660
0:6660
0.6660
0.6660
Ga 6660

0.6660
0,6660
C. 6660
0.6660
0.6660
0.6660
0o 6660
0.6660
0.6660

0.6660
0,6560
0.6660
C.6660
066660
0.6660
0.6660
06660
0.6660

0.,6660
06660
0.6660
046660
0.6660
06 6660
0.6660
0.6660
0. 6660

Cx

1583.32
1564,.2
1605.0
1615.8
162645
1637.1
1647.6
1658, 1
1668.5

16736
168%.2
169644
1709.5
1719.7
17297
1739.17
1749.6
17595

1769.3
1779, 1
1788.8
1768.5
1808.1
1817.5
1827,1
1836.6
1846.0

1855.4
1864.7
1873.9
1883.2
1892,3
1901.5
1910.46
191546
1928.6

1927+ 6
1945.5
195544
186442
1973.0
1981. 8
1950.5
1969,2
2007.8

W32

T

480,C
460.0
47060
487.C
430.0
50N.3
510.90
5200
530.0

540.0
550.0
560.0
570.0C
580.¢
590, 0
630.0
610490
62260

630.0
6400
650.0
660.0
670.0
680.0
690.0
702.0
710.0

720.0
130.0
740.0
750.0
1600 -
770.0 .
180.0
190, 0
800.0

810.0
820.0
830.0
840.0
850.0
860.0
870.0
880.0
890.0



PRESSURE =
T RHC
0.0 5.560
10,0 5154
20.90 54561
30.0 5.381
40.0 5.212
50.C 5.05%
500 44 9C5
70.0 4704
80.0 4.€31
9C.0 4.505
1C0.C 4.387
110.,0 be274
120.0 40166
130.0 4.C€5
140.0 3.567
150.0 3.8%5
160.0 3. 787
170.0 3.,7C2
180,50 3,621
19¢.0 3.544
200,90 3.470
210.0 3.369
220.0 3.221
230.0 3,265
240.6C 2.202
25C.C 3.142
260, 0 3,084
2170.0 3.C027
280,0 2,973
260.0 2,921
300.0 2.870
310.0 2.822
32C.0 2.174
33C0.0 2+729
340.0 24€85
350.0 2.642
360.0 24601 .
370.0 2.561
380.0 2.522
39C.0 2.484%4
400.0 20447
410.0 2.412
42C.C 2.377
4300 26344
44C.0 «211

34,473
v

0.15678
Do 1738
0.1798
0.1858
C.1619
0.1979
0. 2039
C. 2069
0.2159

0.2220
0.2280
C. 2340
C.2400
0o 24640
0.2521
C.2581
04,2641
0.2701

0.2761
0.2822
0.2882
0.2542
G.30C2
003062
n.3123
0.2183
0.3243

0.3303
063363
0.3424
063484
0.3544
0.36C4
0s3€65
£.3725
0.3785

0.3845
0.3905
0.39¢6
0.4026
00 4C86
0.4146
0.4207
04267
0.4327

gar (500 psia)

Z

1.0183
1.0176
1.01¢9
1.01¢3
1.0157
l1.0182
1e 0146
1.0142
1.0137

1.0133
1.0129
1.0125
1.0121
1.0118
1.0114
1.0111
1,0108
1.C105

1.0103
1.0109
1.8CS7
1.00895
1.0093
1,0091
1.70088
1.0CE6
1.0C85

1.0C€3
1.0081
1.0079
1.C077
1.0C76
1.2C74
1.0072
1.0071
1.CC70

1.0069
1.0067
1.0066
1.0065
1.00¢4
1.7062
1.0C61
1.00¢0
1.0C5%

H

0.1437E
0. 148GE
0.1541E
0.1593E
0.1645F
0. 169TE
0o 1 74SE
0.1801E
0.1853E

0.1905E
0.1957¢E

0.270GE"

G.2061E
00,2113k
0.2165E
0.2217¢E
0 2269E
0.2321E

0e2373E
0.2425E
0.2477E
G.2529€
C.2581E
0o 2633E
0.2685E
0.2737E
0.2789E

0.2841E
0.2393%
0.2345E
02997t
042049E
0.3101E
0,3153¢€
0.3204E
0.3256E

0.3308E
0.3360CE
0.3412E
Ge3464EF
0. 3516E
0.3568E
0.3620E
0.3672E
0.3724%

.S

20662.4
20849 4
21029.9
21204,3
21373.0
21536.4
2169409
21848.6
21998.C

22143.1
2226443
22421.8
22555, 7
2268643
2281346
22937.9
230593
23177.9

22293.9
22407.4
23518s 4
23627.1
23733.6
22837.9
22940.2

24C40.5 ..

24138.65

24235.5
24330.3
24423.4
24514, 8
2460447
24697 .1
24780, 0
24865.4
24949.5

25C32.2
2511367
25193.9
28272.8
2€350.6
25427.2
25502.8
25577.2
28650,.6

cp

5200.1
5199.8
5199.5
5199,3

5199.0

£198.8
5198, 6
5198.5
5198.3

5198.2
5198.1
5197.9

.5197.8

51977
519746
5197.6
5197.5
5197 .4

5197.4
5197.3
5197.2
5197.2
5197.1
51871
5197.1
5197.0
5197.0

5197.0

'5196.9

5196.9
519649
5196.9
5196.8
5196.8
519646
519648

5196,.¢8
5196. 8
5166.7
5195.7
5196.7
5196.7
5196.7
5196.7
5196.7

\ &

cv

3130.3
3130.1
3129.8
31296
3129.4
3129.2
3129.0
2128.8
3128.6

3128.5
3128.3
3128.1
3128.0
3127.8
3127.7
3127.6
3127.4
3127.3

3127.2
3127.0
3126.9
3126.8
3126.7
312666
3126.5
3126.4
3126.32

3126.2
3126.1
3126.0
312509
2125.8
3125.7
3125.6
312545
312544

3125.4

" 3125,3

3125.2
3125.1%
31256 %
3125.0
3124.9
312449
3174,.8

cp/Cv

1.6612
1.65613
1.6613
106613
1.6614
1.6614
lo6614
1.6615
1.6615

1.6016
1.6616
1.6617
1;6\”}7
1s5618
1.6618
1.6619
1.6619
16620

1.6620
1.6621
106621
1.6621
1.6622
le6622
1.6623
1.6623
1.6624

1.6624
1.6625
1.6625
1.6625
1. 6626
1.5626
1.6627
1.6627
1.6627

1.6628
1.6628
1.6628
1.662%
1.65629
leé630
146630
1.6630
1.5631

VISCD

0.1855E-04
0.1901E-04
0.1947E-04
0e1991E-0%
0.2036E-06
0.208CE-04
0.2123£-04
0.2167E-04
0,2209€E-04

0.2252E-04
Co 2294E-04
Ca2335E-04
0.2377E-04
0, 2417E~C4
0.2458E-04
0.2498E-04
0.25328E-04
D.2578E-04

0.2618E~04%
0.2657E~0%
002696E~04%4
0.2734E-C4
0.2772E~04
0e2811E-04
0.2848E~-C4
0.2886E-04
D.2924E-04

0. 2961E-04
0.2998E-04
0.3034E-04
0,3071E-04
Q.31C07£-04
0.3143E~-04
0.3179E~-04
0.3215E-04
0e 3251E-04

0.3286E~04
0e3321E-04
C.3356E-C4

«3391E-04
(12 3426E-04
0.3460c-04
00 3495E~04%
Ge3529E-04
0.35463E-04

VISCK

0.1121E~01
0.1189E~21
0.1260E-01
0e 1322E~01
0,14C6E-C1
0.1482E-01
0.1559E-01
0.1637E-C1
0e1717F-0G1

0.17695-01
0o 18R2E-01
Q.16676-21
0.2053E-01
0c214lE~-01
0.2220E-01
0.2221E-01
0.2413E~-01
0.2507E-01

D.2602E-01
0.2699E-01
062796E-01
Qe2896E-21
0.2996E~-01

«2099E-01
0.32C2E-0C1
033C7E~-01
0.2413E-01

0e3521E-01
0.3630E-01
0.2740E-01
063852E~01
0.3964E~01
0.4079€E-01
0.4194E-01
0.4311E-01

004429E-01

0.4549E5-01
Qo 4669E-01
D, 4762E-C1
0.4915E-01
0,5039E-01
0.5165E-C1
040 5292E-01
0e5421E-G1
0.5550E-CL

K
0.1463
0.1498
0,1533
0.1568
0.1602
0.1636
C.1669
0.1703
0.1736

0.1768
001801
N.1833
0.1865
01896
N.1928
0.1959
0.1990
00,2021

0.2051
0.2082
0.2112
0.2142
0.2172
C.2201
0.2230
02260
0.2289

00,2318
0.2346
0.2375
00,2403
0.2431
0.2460
0.2487
0.2515
0e2543,

0.25740
0.2598
0.2625
0.2652
0,2679
0.2706
0.2733
0.2759
0.278%

PR

06 6591
0.6595
0.6599
006603
D.6606
0.6609
0.6612
0.6615
06617

0.6619
0,6621
0.6623
0.6625
D:6626
0.6623
0.6629
J.6630
0.6632

D.6633
0.6634
0.6635
N.6636
0.6637
0.6638
0.6638
Ce 6639
0.6640

006640
0.6641
Q.65642
Go 6642
Ca.6643
0e 6643
0.6544
Ce 6644
Qs 65645

0.6645
Qe £646
0.6646
0.,6647
Ce6647
0.6647
0e 6648
Neb6643
0.6648

C#*

989 4
100646
1023.6
104063
1056.7
1072.9
1088.8
1104.5
1120.0

1135.3
11503
1165.2
1179.9
1194.4
1208.8
1223, 0
1237.6
1250.83

1264.6
12178.1
1291, 5
1304.8
1318.0
1331.8
1343,9
13564 7
1369,

138109
1394,3
140646
1413.9
1431.0
1443.0
1454.9
146647
1478 4

1490.1
150106
1513.1
1524.4
1535.7
1546.9
15580 1
1569.1
1580.1

0e 0
10.0
20.0
3C.0
40.0
50.0
60.0
70.0
8000

90.0
100.0
112.0
120.0
1320.0
140.0
150.0
160Q.0
170.0

180.0
190‘0
200.0
210.0
220.0
239.0
243.0
250.0
26%.0

270.0
280.0
260.0
300.0
310.0
32060
330.90
340.0
350600

360.9
370.0
380.0
390.0
400.0
410.0
42060
430.0
440.0



¢

PRESSURE =
T RHO

450.0 2.279
460.0 2.248
47Ce0 24218
483.0 2.189
490.0 2.161
50,0 2,133
510.0 2,106
520.0 2.C79
530.C 2.G¢%4
54040 2,029
550.0 2.004
56C.¢C 1.580
570.0 1,957
580.C 1.934
590.0 1.912
6CC.C 1.850
€10.0 1.€€9
62060 1. 848
63C.0 1.828
64000 1,808
650.¢ 1.788
660.0 1.769
670,0 1.751
66C.0 1.732
690,00 la 714
700.0 1.6S7
710.0 1.680
720.0 1.663
730.0 l.€46
740,0 10630
75G.0 l.614
760.,0 1.599
770.0 1.58¢4
78C.0 1.569
75040 le554
800.0 1.53¢9
810.0 12525
820.0 1.511
830.0 1,498
840.0 1.484
850.0 1.471
860.0 1e458
870.0 1.446
88C.0 1.4323
1 890.0 1,421

344473
\

0.4387
0.4447
00 4508
C.4568
0.4628
0.4688
0.,4749
0e 4809
0.4869

004529
0.4990
€.5C50
0.5110
0.5170
0.5231
0.5291
0.5351
045411

G.5472
05532
0.5592
0.5652
0.5713
0.5773
005833
0.5863
0.5654

0.6014%
0.6074
06124
0.6195
0.6255
0.6315
00,6375
0e €436
0.6496

066556
0.6616
0.6677
0.6737
0.6797
0e 6857
0.6518
0.6578
0,7028

BAR
4

1.0058
1.0057
1.0056
1.0055
1.0054
1.0054
1.0053
1. 0C52
1.0051

1.0050
1.0049
1.0C49
1,0048
1.0047
1.0047
1 000{96
1.0045
1.0045

1.GC4a4
1,0043
1.6043
1.0042
1.0042
1.0C41
10041
1.0040
1,0040

1.C039
1.0038
1,0038
1.0038
1. 0037
1.0037
1.0036
1.0036
1.2035

10035
1.0034
1.0034
1.0034
1.0033
1.0033
1.GC33
1.0C32
1.0032

(500 psia)

H

0.3776E
0.3828E
0.3880FE
0.3932E
0.3984E
0.4036E
0.4088€E
004140%
0.4192€

0o 4244E
0.4296E
0.4348E
0 4400E
0.4452€
0a4504E
0.4556E
0.4608E
00 4660€

0.4712E
0e 4T64E
0.4816E
0.4367€
0.4919E
0.4971E
04 5023€
0.5975E
0.5127¢

0.5179€

0.5231E
0.5283E
0.5335E
00,5387¢
0.5439€E
0.5491E
Qe 5542E
0.5595E

0, 5647E
0.5699E

0.5751¢

0.5803E
0.5855E
0o 5907E
N.5959¢
0.6011E
0.6063E

N

2817122.9
257%4.3
2586407
25934.,2
2€002.7
26070. 4
2€137,2
2¢203.1
26268.2

2€33265
26396.0
26458.8

2€520.8.

26582.1
2664246
26702.5
2€761.6
2682002

26878,.0
2693542
2£591.8
27047.8
27103.2
27158.0
2721253

27265.5.

27319.1

271371.7
27423.7
27475.3
2752643
2757649
27625.9
21676.5
2772546
27774.3

2782265
21870.2
27617, 6
2796445
28010.9
28057.0
281D2.7
28147.9
268192.8

cep

5196.7
519647
519667
5196.7

519647

5196.17
5196.7
519667
5196.7

5196e7
5196.7
5196.7
5196.7
5196.7
519667
5196.7
5196.7
5196, 7

5196.7
51966 7
519647
519667
5196.7
519647
519667
519647
5196.7

519647

5196.8
5196.8
5196.8
519648
5196.8
5196.8
5169648
519648

5156.8
5196.8
519668
5196.8
5196.8
519648
5196.8
519649
5196.3

cv

3124.7
3124.7
3 1241] 6
312445
312445
3124.4
31244
312443
312443

3124+ 2
3124.2
3i24.1
3124.1
3124.0
3124, 0
3123.¢
3123.9
3123.8

3123.8
3123.7
3123.7
3123.7
3123.6
3123.6
3123.5
3123.5
3123.5

3123.4
3123.4
3123.4
3123,2
3123.3
3123.32
3122.2
3123.2
3123.2

3123.1
3123.1
3123.1
3123.0
3123.0
312360
3123.0
3122.9
3122.9

cpP/Cv

1.6631
1.6631
1.6632
1.6632
106632
1.6632
1.6633
106633
1.6633

1a 6634
1.6634
1.6634
1.6634
1,6635
1. 6635
1.6635
1.6635
1.66356

1.6636
1.6636
1.6636
16637
1.6637
1.6637
146637
1.6638
1.6638

1.6638
1.6638
1.6638
1.6639
1,6639
1.6639
1.6639
1.6629
1,£6640

1.6640
1. 6640
1. 6640
1. 6640
1.5640
16641
1.6641
1.,6641
i.{!!’)“fl

ViSCD

0.3597E~C4
0.3631E~04
0.3664E-04
0.3698E-04
00, 3731E-04
0.3764E-04
0.,3797E~-04
0.3830E-04
0.3863E-04

003895E-04
0.3928E-04
0.3960E-04
0.3993E~-04
0.4025E-04
00 4057€E-04
Q.4089E-04
0.4120E-0C4
0.4152E-04

0.4184E-04%
0.4215E-04
0.4246E-04
0e4278E-04
G.4305E-04
0.4340E-06¢
Go43TLE-D4
0.4402E-04
0.4432E-0%

0.4463E-04%
0.4493E-04%
0.4524E-04
0.4554E-0%
0-4584E-04
0.4614E~-04
Ue4645E~04

04674504

0.4T04E-04

Oe4T34E-04
G.4T64E-(4
0s4T93E~04
0.4823E-04
0.4852E-04
De 4B82E-04
0.4911E-04
0.4940E-04
C.4969E-04

VISCK

0.5681E-01
0.5813E-01
0.5546E-01
0.6081E-01
0s46216E-01
0.6353E-01
0.6491E-01
0.6631F-01
0.6771E-01

0. 6513E-~01
0.7056E-01
Qs 7200E~01
D.7345€-01
0.,7491E~01
0e7639E-01
D,7788E-91
0.7628F-01
0.8089E-01

0.82418-01
0.8394E-01
0.8549E-01
0o8704E-01
0.8861E-01
0.9019C~-01
0,9178E~01
D.9338F-01
0.9500E~-01

0.5662E~01
005826E~01
0.9990€-01
0.1016E 00
0.,1032E
0. 1049F
G.1066E
0.1083E
0.1100CE

0.1117E
0.1135E
0o 1152E
0.1170E
0.1187E
0.1205F
0.1223E
0o 1241E
0,1259¢

K

0.2812
0.2838
0.2865
0.2891
0.2917
0.2942
0.2968
002994
0.3019

0.3045
0.3070
0e 3095
0.3120
0.3145
00,3170
0.3195
0.3220
0.3245

0.3269
0.3294
0.3318
003342
0.3367
0.3391
0.3415
0.+3439
003463

0.3487
003510
0.3534
0.3558
0.3581
0.3605
0.3628
0.3651
0.3673

0.3698
0.3721
Ce 3744
0.3767
0.3790
0.3813
0.3836
0.3858
0.3881

PR

0.6649
0.6649
0.6649
0.6649
0, 6650
0.6650
0.6650
0.6650
0.6651

0.6651
0.6651
006651
0.6651
0.6652
006652
06652
0.6652
0.6652

0.6652
0.6653
0.6653
00,6653
0.6653
0.6653
0.6653
0.6653
0606653

0.6654
0, 6654
0.6654
0.6654
0a6654
0.6654
0.6654
0.6654
0.6654%4

3.6655
0.6655
0.6655
0.6655
0.6655
0.6655
0.6655
0s 6655
006655

C*

1591.0
1601e8
1612.5
1623.2
1633, 8
164444
165449
166542
1675.6

1685.6
1696.1
170(7:: 2
1716.3
172644
17360 4
174643
1756.2
1766.0

177507
1785.4
1795.1
180407
1814.3
1823.8
1833.2
184246
1852, 0

1861.3
187066

1879.8

1889.0
1858, 1
1907.2
1016s2
1925.2
1934.2

1943.1
1952.0
19608
1969.6
1978+ 4
1967.1
1995.8
2004. 5
2013.1

-

T

450.0
46000
470.0
480,.,0
490.G
500.0
510.0
520.0
530.0

540.0
550.0
5¢000
STN.0
58C.0
580.0
600.0
610,0
62040

630.0
640.0
650.0
660, 0

673.0

630.0
G9C.0
700.0
7100

720.0
730.0
740.0
750.0
160.0
7700
780.,0
190.0
800.0

810.0
820.0
830.0
840.0
850.0
B862.0
870.0
880.0
893.0

A3/5



PRESSURE =

T RHO
0.0 8.516
5.0 8.367
10.0 €,223
15.0 8.084
20.0 T7.550C
25.0 1. 820
30.0 7.694
35.0 7.5173
40.0 T455
45.0 7.341
50.0 7.230
55.0 Ta122
6000 7,018
65.C 6.916
70.0 6.818
75.0 6722
80.0 $.629
854 C 64539
90.0 64451
9560 60265
100.0 6.281
105.0 £.2C0
110:0 6al21
115.0 6.043
120.0 5.668
125.0 5.865
13¢.0 5.823
135.0 5.753
14C.0 5.685
145.0 5,618
150.0 5.553
155.0 5489
160.0 5.427
165.0 5366
170.0 5¢3C7
175.0 S.248
180.C 50162
185.0 5.136
19L.0 5.C81
19560 5.028
260.0 4,976
205.0 4.925
210.0 4.874
215.0 4.825
220,0 4177

454€40
v

0.1174
0.1195
061216
0.1237
C.1258
0. 1279
0.1200
0.1321
C.1341

0.13¢€2
0.1383
U.1404
0a 1425
0.1446
0.1467
0.1488
0.1508
Co 1529

0.1550
0e 1571
0.1592
C.1613
0. 1634
0.1655
0.1676
0.16S6
0.1717

0.1738
0.1759
G0 1780
¢.18C1
0.1822
0, 1€43
0. 1864
0-1884
0.1905

Ce 1526
Q.1947
0.1968
0. 1989
0.2010
0.20131
0.2252
0.20172
02093

sar (720 péia)

z

1.02¢3
1.0258
1. 0253
1.0248
1.0244
1. 0239
1.0235
1.0220
1.022¢

1.0222
1.0218
1.€215
1.0211
1.0207
1.02C4
1.0201
1.C197
1. 0194

1.0191
1.0188
1.0185
1.0182
1.0180
1.0177
le Q174
1.0172
1.C169

1.0167
1.0165
1.01¢2
1.9166
1.0158
1.0156
1.0154
1.0152
1.061992

1,0148
1.0146
1.0144
1.0142
1.0140
1,0139
1.6137
1.0135
10134

H

0.1542E
0.1468E
Oe 1494E
0.15290€F
04 1546E
0e1572E
0.1598E
0o 1624C
0.16508E

00 167T6AE
0.1702€
0.1728E
Qo 1754C
0. 1780E
0. 18C6E
C.1832E
0.1858E
0, 18848

0.1910E
0a 1936E
0.1962E
0.1588E
0.2014E
0.2040¢
0o 2066E
0.2092E
0.2118E

0.2144E
0.2170E
0o 2196E
0.2222E
0.2248E
0.2274E
0.2300E
Ce 2326E
0.2352¢

0,2378¢
0.2404E
0.2430E
0.2456E
0.2482E
0.25G8E
0.2534E
0.2560E
00 2586E

S

19506.4
2C000.8
2009344
20184.4
20273.9
20361.8
2044843
2053344
20617.0

2C699: 4
20780.5
2C860.3

20G38.9 .

21016.3
21092.7
21167.9
21242,0
21315,1

21387.1
21458, 2
21528.3
21597.5
21665.8
21733.2
21799, 17

2186544

21930.2

213994.3
22057.6
2212041
22181.9
222429
22303.3
22362.9
2242109
22480,2

22537, 8
22594.5
22651.3
22707.1
22762.3
2281609
22871.0
22924.5
2¢977e4

cp

5200.7
520045
520043
5200.0

.5199.8

5199.6
5199,5
519963
5195.1

5199, 0
5198.8
5198.7
51980 6
5198.4
519843
5198.2
5198.1
5198, 90

5197.9
5197.8
5197.7
5197.6
5197.6
5197.25
5197 4
5197.3
5197.3

5197.2

'5197.1

5197.1
5197.0
5197.0
5196.9
5196.8
5196, 8
5196, 8

519607
5196.7
5196.6
5196.5
5196.5
519645
5196.5
5196.4
5196.4

‘:’ .

cv

3124.4
3134.2
313460
31332.¢
3133.7
3133.6
3133.4
313302
3133.1

3132.9
3132.¢2
3132.7
3132.5%
3132.4
313262
3132.1
3132.90
31312

3131.3
31316
3131.5
3131.4
313143
3131.2
313101
3131.0
3130.9

3139.¢8
3130.6
3130.5
3130.4
313053
3130.3
3120.2
313001
2130.0

3129.9
3129..8
3129.7
31z2%.8
3129.5
312%4
3129.4
3129.3
3129.2

ce/cy

1.6592
1.6593
16593
1.6593
1.6593
1.€593
1.6594%
le6594
1,659%

126595
1.6595
1.6595
1.6595
1.6596
le 6596
1.6596
1.6597
1.6597

1.6597
146598
1.6598
1.6598
1.6599
1.6599
1,6599
146620
1.6600

l. 6609
1.6601
1.6601
1.66732
1.6602
1.6602
1.6523
1. 6603
1.6603

1. 6604
1.6604
16604
165605
1. 65665
128505
1.6606
1.65605%
1.6606

VISCD

0.1855E~-04
0.1878E~-04
00 1901E=-04
0.1924E-04
0.194TE-04
0.1969E-04
0.1991€E~-04
0. 2014E-04
0.2036E-Q4

0. 2058E-04
0.2080E~04
0.2102E-04
0.2123E-04
0. 2145€E-04
0.2167E-04
0.2188F~04
0.22C9E-04
0o2231E-C4

OQZZSZE“04
0s2273E-04
0.2294E-04
0.2315E~-04
0.2335E~L4
0.2355E~04
0o2377E-04
062397504
0.2417E-04

0.2438E-04
0.2458E~04
0.2478E~G4
0.2498E-04
002518E-04
.25385-04
0.2558E-04
0o 2578E-04
0,25965~04

£.2618E-04
0.263TE-04
Co 265TE-0%
((.26T6E~0%
C.2636E-D4
00271%E-04
Qe 2734E-04
0.2753E-04
0.27T72E-0%

VISCK

0.7843E-02
0.8082E-02
0.8322E-02
0.856TE~02
0.8815E~-02
NeG065E-02
0.G217E-02
0eS573E~02
0.5831E-02

0. 1009E-01
2.1236E-01
0.1062E~01
0.1089E~01
0,1116E-01
Qo ll44E-01
0,1172E-01
0.1200€E-01
0,1228€E-01

0.1257E~01
0.1285€6-01
0.1315&-01
0e1344E~01
0.14C3E-01
001434E-01
0.1454E-01
0.1495E-01

J.1525E~01
0.15576-01
0.,1588E-01
0.1620E-01
0s1652E-01
0.,1684E-351
0.1716E-01
0,1749E-01
0.1782€-01

0.1815E-01
0e18495-01
001882E-01
0.1916E-01
0.1950E-01
0.1985E-01
0.20166-01
0.2054E-01
0.2089E-01

K

0.1471
0.1489
0.1506
0.1523
001541
0.1558
0.1575
001592
0.1619

0.1626
0.1642
0.1659
0.1676
0,16¢92
0e17CS
0.1725
0.1742
0.1758

01774
0.1760
0.1806
001822
N.1838
0.1854
00,1870
0.1886
0.1902

0.1917
0.1933
0.1948
0.1964
061979
0.2010
0.2025
0.2041,

0.2056
0.2071
0.,2086
0.21C1
0.2116
0,2131
0.2146
0.2161
0.2176

PR

0.5555
0.6558
0.6561
0.6565
00 6567
0.6570
0.6573
006576
D.6578

00,6580
0.6583
0.6585
3.6587
0.6589
0.6591
0.6592
0.6594
0.6596

0.6597
0.6599
N,6601
0o 6602
0.6603
046605
0o 6606
046607
0.6608

0.6610
0.6611
0.6612
0.6613
C.6614
N.6615
0.6616
0.6617
0.6617

0.6618
0.6619
066620
00,6621
0.6622
Qe6622
0.6623
Oe 6624
0.6624

C*

996,6
1005.2
1013.7
1022.1
10305
1028.8
104740
1055 1
1063.3

1071.3
1079.3
1087.2
1095.1
1102.9
111207
1118.4
1126.0
1133.6

1141.2
1148.7
1156.1
1163.6
11706.9
1178.2
1185,5
1192.7
119946

1207.1
12142
1221.2
1223.3
1235.2
12‘!2-2
1249.1
1256.0
1262.8

1269.6
127643
128301
1289.7
1296.4
1303.0
1369.6
131602
1322.7

45.0

55.0
60.(1
65.0
7000
75,0
80.0
85.0

G0.0

85.0
100.0
1050
112.0
11%.0
120.0
125.0
130.0

135.0
14000

14500'

153.0
155.0
162.0
165.0
170.0
175.0

188.0
185.0
130.0
195.0
200.0
205.0
210,0
21540
22040

A3/6



PRESSURE =
T RHO
225.0 44730
230.0 4.684
235.0 4,638
24000 44594
24540 4.550
25C.C 4.5C7
25%.0 4e 465
260.0 4e424
265.0 4.383
270.¢C 44,344
275.0 44305
280.0 4,266
285.0 4.228
290.0 42191
295.0 4.155
3038.C 44119
305.0 4,084
310.0C 44050
315.0 4.016
320.0 3.582
225.C 36549
339.0 3.917
335.0 3.6885
34060 3e854
345.0 3.823
350.0 3.793
355.0 3,763
- 360.0 3.734
365.C 3.705
© 370.0 3.676
375.0 3e€45
38C.0 3.€21
385.0 3.593
390.0 3.567
395.0 34540
40060 3,514
405.0 3.489
41060 36463
415.0 3.439
%20.0 3.414
425.0 3,390
430.0 3.366
435.0 3.342
460,90 3.319
445.0 3.2G96

45,640
v

0.2114
0.2135
0.2156
0a2177
0.2198
0.2219
062240
0.2260
0.2281

Ce.230C2
002323
0.2344
0.2365
002386
0.2407
0.2428
0.2448
0.2469

0.24G0
0.2511
G.2532
0.2553
0.2574
Qo 2595
0.2616
0.2637
(.2657

002678
N.266G9
C.2720
0.2741
0G.2762
0.2783
0.28C4%
C.2825
0o 2846

C.2866
0,2887
0.29G8
0.2929
0.29%0
C.2971
0e 2562
0.3013
0.3C34

¢

sar (720 psia)

z

l1.0122
1.0130
1.0129
1.0127
1.012¢
1.012¢
1,0123
1.0122
10120

1.0119
1,0118
1.0116
1.0115
1,0114
1.G112
1.0112
1.0110
1.C109

1.0138
1.0107
1. 0106
1.0105
1.0104
1.0103
1.01C2
1,01C1
1.0100

1o G09S
1.0098
1.0¢€s7
1.0CS6
1.0C95
1.0Cs4
1.0083
1.0C92
1.0C92

l.0C91
1.0C90
1.0085
l.008¢8
1.00¢88
1.0C87
1, CCE6
1.0185
1.0C85

H

0.2612E
0.2638E
Ce2664E
00 2690E
C.2716F
0.2742E
0.2768E
0.,2794E
0s2820E

0.2846E
0.2872E
0.2898E
0.2924E
C, 2950
0.2976¢
0.3002E
0.3027¢
0.3053¢E

0.3079E
0.3105€
0.3131E
0.3157E
0.3183€
0.3209¢E
0.3235E
0.3261E
0.3287E

023313E

0.3339¢€
0.3365E
00 3391E
0.3417E
0+3443C
0.3469¢E
0.3495E
0, 3521€E

G.3547€E
0-3573E
0.3599E
0.3625E
0.3651E
0.3677E
0.3703E
0.3729E
0.3755E

S

23C29. 8
23081.7
23133.1
22184,0
23234.4
22284.3
23333.7
23382.7
23431,2

23479.2
235264 8
23574.0

23620.8°

22667, 1
23713.¢C
23758.6
23803,.7
23848.4

22392.8
232936.8
2358004
24023.7
24066.6
24109.1
24151.3

241930 2"

24234.7

242175.9 .

24316.8
24357.3
24397.5
2443745
2447701
2451644
24555.4
2459442

24632.6
24670 8
2470847
2474643
24783.7
2482047
24857.5
2489441
24530.4

ce

51G6s &
5196.3
5196.3
51966 3

519643

5196.2
5196.2
519642
5166, 2

519641
519601
5196.1
5196.1
5196.1
5196.0
5196, 0
5196,0
5196.0

5196.0
5196.0
5195.9
5165.9
5195.9
5195.9
5195.9
5195.,9
5195.9

519509
5195.9
5195.8
5195.8
5195.8
5195, 8
5195.8
5195.8
5195.8

5195.8
5195, 8
5195.8

'5195.8

51695.8
5195.8
5195. 8
5195.8
5195.8

\*/

cv

3129,1
3129.0
3129.9
312809
3128.8
3128.7
31286
3128.6
312865

3128.4
312844
3128.2
3128.2
3128.2
3128.1
312800
312849
3127.9

3127.8
3127.8
31277
3127.6
3127.6
3127.5
3127.5
31274
3127.2

312763
3127.2
3127.2
3127.1
3127.1
3127.0
3127.0
3126.9
312669

3126.8
312648
31256.7
31256.7
3126.6
3126.6
312645
3126.5
3126.4

cpP/CV

1o 6607
16607
1.6607
106608
1.6608
1.6608
1.6608
1.6609
16 6609

1.6609
la 6610
1.6610C
1.6610
1.6611
le66ll
la 6611
1.6612
1.6612

1.6612
1.6612
106613
l.6613
1.6613
1.6614
1. 6614
1,6614
1.6614

1.6615
1.6615
1.6615
1.6615
1.6616
1la 6616
1.6616
1.6616
1.6617

16617
1,66L7
16617
1.6613
1.6618
1.6618
1. 6618
1.6619
1.6619

VisCo

0e 2792E-04
0.2811E-04
0.2830E~04
0,2848E~04
0.2867E-04
0.2826E-04
0. 2905E-C4
0.2924E-G4
002942E-04

0.2961E-04
0 2979E-04
0.2998E-C4
0.3016E-04
0.3Q34E-05
0.3053E~-04
0,3071E-C4
0.3089E-04
0.3107E~04

0.3125E~-04
0.3143E-04
0e3161E-04
0.3179€E-04
0.3197E-04
0.3215€-04
0.3233E-04
0e3251E-04
0.3268E-04

0s3286E-04

C.3304E-04
0.3321€-04
0.2339E~-04
0.3356E-04
Qe 33T4E-04
2.33G1E~04
0.3408E~04
Oe3426E-04

0.3443E-04
0.3460E-04
0.3478E-04
0:34G95E-04
2.3512E-04
0.3529F~-C4%
0e35465-04
G.3563E-04
0.35805-04%

VISCK

0e.2125E-01
0.2162E-01
0.2196E~01
0.2232E-01
0.2269F=01
0e 23C5E~01
0.,2342E-01
0.2379E~-01
0,2416E-01

0.2454E-01
0e2492E-01
0.2530€E-01
0.2568E-01
0.260G6E-DL
0.2645E~-01
Go2684F-01
342723E-01
0.2762E-01

0.2802E-01
0.2842F-01
0.2882E-01
0.2922E~01
00 29€3E-01
0.30C3E-01
0.3044E-01
0.3085E-01
0.3127E-01

0,3168E-01
D.3210E-01
0.32526-01
0.3265€E-01
0e3337E-01
0.3380E-01
0.3423F-01
0.3466E-01
0.3509E-01

0.3553E-01
0.35978-01
0.3641E-01
0, 3685E-01
0.3732¢-01
N.3774E-01
0.3819E-01
Ne38€64E~01
0.3910E-01

K

00,2190
0.2205
0.2220
0.2234
0.2249
002263
0.2278
0.2292
02307

0.2321
0,2336
0.2350
0.2364
0.2378
C.2392
Go2407
0.2421
0.2435

0624649
0.2463
002477
0.2491
002505
0.2518
0.2532
02546
0.2560

0.2573
0.2587
0.2601
0.2614%
0.2628
002641
0.2655
0.2668
0.2682

0.2695
0.2709
0.2722
02735
0.2749
0.2762
0.2775
0.2738
002802

PR

0,6625
0.6626
0.6626
0.6627
0.6627
0.6628
0.6629
0.6629
06630

0.6630
00,6631
0.6631
0. 6632
0.6632
0.6633
0.6633
0.6633
0.6634

0.6634
0.6635
0.6635
0.6635
0. 6636
0.6636
0.6636
006637
0.6637

0,6638
0.6638
0, 6638
0.6638
0.6639
0o 6639
0.6639
0.6640
0.6640

0066(90
0.6640
0.6641
0. 6641
Q6641
0.6641
0.6642
0.6642
0:6642

C*x

1329,2
1335.6
1342.1
1348,5
1354.8
13616 2
1367.5
1373.8
1380,0

1386.3
1392.5
1368.6
1404, 8
1412.6
1%417.0
142301
1429.1
14325,1

i441a.1
1447.1
1453.C

1458.9

146“98
1470.17
1476.5
14820 4
1488.2

1463.6
1499.7
15050 4
1511.2
1516.9
1522.5
1528.2
1533.8
1529.4

1545.0
1550.6
155¢€.1
15€1. 7
15672
1572.7
1578.1
1583.6

152%. 0

W .3/7

225.0
230.0
235.0
240.0
245.0
250, 0
25540
260.0
265.0

270.0
275.0
280.0
28540
290.0
ZQ»S.O
3000
305.0
310.0

315.0
320.0
325.0
330.0
335.0
340 'O
345.0
350.0
35540

3¢0.0
365.0
370.0
375.0
380.0
385.,0
390.0
365.0
4G0.0

4050
410.0
415.0
42000
425.0
430.0
435,0
440.0
4645, 0



©

PRESSURE =
T RHO
450.0 3.274
455.0 3.252
460.0 3.230
465.0 3.208
47060 3.187
475.0 3.166
480.0 3.145
485.0 3124
450.0 3.1C4
49540 3,084
500.0 3.0¢64
505.0 3.045
51%.0 3.025
£15.0 3.CC6
520,0 20538
525.0 2.549
530.0 2.951
535.0 2.633
560.0 2.915
5’95-0 20897
550.0C 2.880
5556 C 2,862
56C.0 2.845
565.C 2.829
5700 26312
57540 2.796
58C.0 2.719
585.0 2.763
59066 20747
595.0 2.732
6538.0 2.716
63569 2,701
610.0 2.686
€15.0 2,671
620.0 2.£56
625.0 2€41
£30.0 2.627
635.0 2.612
64Ca0 24538
645.0 2.584
650.0 2.570
65500 2.556
662.0 2.543
665.C 20529
6723.9 2.516

49,640
v

0.3055
0.3075
0.20S6
0.3117
0,3138
0.3159
0.3180
0.3201
0.3222

0.3243
0.32264
003284
0.3305
0.3326
0.3347

.33¢8
0.3389
0.2410

0.3431
0.3452
0.34173
003454
0.3514
0.3535

0.3556

0.3577
0e 3598

0.3€19
0.3640
0.3661
0.3522
03703
0.3723
0.3744%
0.3765
0.3786

0.3807
0.3828
003849
¢.3870
0.38951
0.3912
C.3633

043953

0.3974

BAR
z

1.€084
1.€C83
1.0082
1.C0082
1,0081
1.0289
1.CC80
1.0C79
1.007¢8

1.0078
1.0077
10076
1.007¢
1.6C75
1.,0075
1.0074
l.CC74
1.0073

1.0C72
1.0072
1.,0071
1.C071

<2070
1.0070
1.00¢9
1.0069
1,00C68

1.0C068
1.0C67
1.0067
1.0066
1.0066
1.0G6€65
1.0C65
1.00¢4
1.0064

1.0063

1.006€3

1,00¢€3
1.0062
1.00¢1
1.0061
1.CC60
1.0069

(720 psia)

H

0.3781E
0.3807E
0.3833E
0.3850E
0. 3885E
0.3911E
0.3937E
0.3963¢
0.3989E

0.4015€E
0.4041E
0 4067E
0.40393E
0.4119E
00 i 1‘958
Qe4lT1E
0.4197E
0.4223E

0.4249€
0.4275E
0.4301E
0,4327€
0443528
0.4378E
0.4404E
0.4430E
0e4456E

004‘)8 2E
0. 4508E
0.4534E
0.4560%
0. 4586E
0.4612E
0.4638E
Q.4664E
0.4690E

0.4T16E
0e4T742E
0, 4T68E
0.4T94E
0.,4820¢
0.4846E
0.4872E
0s 4898E
0.4924E

S

2496645
2200203
25037.8
25073.1
2510842
2€143.0
25177.6
2£212.0
2824642

25280.1
25313.8
2:347.3

25380.6 .

25413.7
2844605
25679.2
2551106
2554349

2557569
25607.8
25639, 4
2567009
28702.2
28733.2
25764.1

25794.6..

258255 4

2£855.8
25886, 0

25%16.0

25645.8
25G675.5
2€005.0
2603463
2€063.5
26092.5

2¢121.3
26150.0
2€178.5
2€226.9
26235.1
26263.2
26291.1
2€6318.9
2£346.5

cp

5195.8
519508
5195.7
5195.7

.5195.7

5195.7
5195.7
5165.7
5165.7

5195.7
5195.7
5195, 7
519567
5195.7
5165.7
519547
519547
5195417

519567
5195.7
5195.7
519507
5195.7
5195.7
5195.7
5195.7
519507

5165.7

519567

5195.7
51957
5195,8
5195.8
51695, 86
5195.8
5195.8

5195.8
5195.8
5195.8
5195.8
5195.8
5195.8
5195.38
51958
5195.8

cv

312644
312643
3126.2
3126.2
312602
312642
3126.1
312641
3126.0

3126.0C
3125.9
31254 ¢

'3125.9

3125.8
3125.8
3125.7
3125a7
3125.7

312506
3125.6
3125.6
31255
3125.5
3125.4
3125.4
3125.4
312502

3125.3
312563
3125.2
3125.2
3125.2
3125.1
312501
3125.1
3125.0

3125.0
3125.0
2125.¢C
3124.9
3124,9
3124.9
3124.8
3124.8
3124.8

cp/Cv

1.6619
16619
1.6620
146620
16620
1.6620
1.6620
1.6621
1.6621

1.6621
1.6621
1.6622
1.6622
1.6622
1.6622
1.6622
1le6623
1.6623

16623
1.6623
1.6623
106624
l1.6624
106624
1.6624
1.6624
1.6625

1.6625
106625
1.6625

1.6625

1.6625
1.6626
1,6626
1.6626
16626

1.56626
1.6627
1.6627
1.6627
1.6627
1.6627
1.65627
1.65628
1.6528

VIsScD

0.3597E-04
Oe3614E-04
0.3631E-04
0.3647E-04
0o 3664E-04
0.3681E-04
0.3698E~-04
0.3714E-04
0.3731E-04

0.3748E-04
0.3764E-04
0,3781E-04
0.3797E-04
0.3814E-04
¢.383CE-Q4
0.3846E~-04%
003863E-04
0.3879E-04

063895E-04
0.3912E-04
0.3928E~-04
0.3944E-04
0.3960E-04
00 3977E~-04
0.3993E-04
0.4009E-04
0u 4025E-04

0.4041E-04
Qe 4057E-04
0 40T3E-0%
0.4089E-04
D.41052-04
Ge.4120E-04
0o 4136E-04
0,4152E-04%
0e4168E-04

0.4184E-04
0.4199E~04
0.4215E-04
0.4231E-04
Co4246E-04
N, 42628-04
0.4278E-C4
00 4293€E-04
0,430GE-04

VISCK

042955€~01
0,4001€-01
D,404TE~-D1
0.4093E-01
0.4140E-01
D.4186F-~-01
0e4233E~01
0.4280E-01
0.4327E-01

D.4375E-01
0.44228-01
0.4470E-01
N,4518E-01
0.45€676-01
N.4615E~01
0.4664E~01
0.47135-01
D.4T62E-01

0042811F-01
0.4861E-01
0.4911€E-01
0.4960E-01
0.5011F~01
0.5061E6-01
0.5112€-01
0.5162E~01
0.5213E-01

0.5264E~01
0.5316E-01
0.53676-01
0.5419E-01
0.5471E-01
0.55235-01
0.5576E-01
0.5628F-01
0.56816-01

0.5734E-01
0.5787E-01
0.5841E~01
0e¢58G64E~01
0. 5948E~01
C.6N02E-01
0.6056E-01
0.6110E-01
0.61€5E~01

K

0.2815
02828
C.2841
0.2854
C.2867
0.2880
002893
£.2906
0.2919

0.2932
0.2945
0.2558
02970
0.2983
0.29%6
0.3009
0,3022
C.3034

003047
0.3060
0.3072
0.3085
0.3097
0.3110
9.3122
0.3135
00,3147

0.3160
0.2172
0.3185
0.3197
0.3210
0.3222
0-3234
0.3247
0.3259,

0.3271
0.32283
0.3296
0.3308
0,3320
0.3332
0.3344
0.3356
0.3368

PR

0.6642
006643
0.6643
0.6643
0.6643
0.6643
Qe 6644
D.6644
0.6644

0.6644
Cebb644
0.6645
0.6645
00 66545
1.6645
Qe 6645
006645
0.6646

0. 6646
0 . 6()46
0.6646
0.65646
0.6646
Go 6647
C.6647
0.6647
0.6647

0.6647
0.6647
0.6647
Oa 6648
0.6648
0.6648
0. 6648
0,6648
0.6648

0.6648
0.6648
0.6649
0.6649
0.6649
Ja664°
0.6649
0.6649
0.6649

Cx

154,.5
1599,9
1605,2
1610.6
1615.9
1621.3
16264 6
1631.9
1637.2

164244
16477
1652.6
1658.1
1663.3
1668.5
1673.¢
16784 8
1683.58

16390
169441
1699.2
1704.3
1709.4
171444
1719. 4
1724.4
1729.4

1734.4
1739.4
1744.3
1749, 3
1754.2
1759.1
17€440
1768.5
1773.8

1778.7
1783,5
1788.3
1763,2
1793.0
1802.8
1807.5
1812.3
1817.1

W A3/3

450.,0
455,0
46040
46540
470.0
475.0
480.0
485,0
490.0

495.0
500.0
5C5.0
510.0
515,0
52C.0
525.0
5300
535.0

540,0
545.0
55060
555.0
560.0
5650
570.0
5750
580.0

585.0
590.9
595.0
60060
605.0
610.0
615.0
620.0
62500

630.0
63540
640.0
645‘0
650,0
655.0
660.0
665.0
670.0



©

PRESSURE =
T RHO
67560 24503
680.0 2.490
685.0 2417
6%0.0 2.464
695.,0 2.452
700.C 20439
735.0 2.427
710.C 2.414
715,0 20402
72C.C 2.390
72550 2,378
730.0 24367
735.0 20355
T40.0 20343
745.0 2.3232
750,90 20321
755.C 2.310
760.0 2.258
765.C 2.287
770.0 2.277
775.0 24266
73G.0 2.255
785,0 20244
75C.0 2.234
765.0 2.224
8C0.0 20,213
8C5.0 2.203
810.0 20193
8is.0 2.183
82C.C 2,173
825.0 2.1632
830.C 2,154
835,0 2:144
84C.0Q 2,134
845.0 2.125
850.0 2.115
855.0 2.106
860.0 2.0917
865.0 2.C88
870.0 2s079
875.0 2.C79
880.0 2.C¢1
885.,0 2.052
899.0 2.043
895.0 2.C234

49.640
v

043995
0.4016
0.4027
C.4058
0.4079
0.41C0
0.4121
C.4142
00,4163

0.4183
0.4204
0.4225
004246
0.4267
0.4288
Ue 4309
0.4332
0,4351

0.4372
0.4393
C.4414
0o 4434
0, 4455
0.4476
0.4497
0.4518
0.4539

0.4560
0.45¢81
Co4¢02
0.4623
Ce4b44
0, 4664
0.4685
0.47C6
0.4727

0.4748
0.4769
0.,4750
0.4811
C.4832
C.4853
G.4874
G.4865
004915

BAR
z

1,0C60
1.0059
1.0CS9
1.0058
1.0058
1.0058
1.0057
1.CC57
1.0C57

1.005¢
1.C056
1.0C55
1,0C55
1.0055
1.0054
1o CG54
1.0C54
1.0083

1.0083
1.0C53
1.¢052
1.0052
10052
1.GCEL
1.0051
1.0051

1.0050
1.0C50
1,0050
1.0049
1.0049
1.0049
1.0C48
1.0048
1.0048

1. 0C48
1.0047
1.0047
1.0047
1.0047
1.004¢
1.0046
1.0C4¢
1.004¢€

(720 psia)

H

0o 495CE
0.4976E
0.5002E
0.5928E
C.5054E
0. 5080¢
0.5106E
0.5132E
0.5158€E

0.5184E
0.5210F
0.5236E
06 5262E
N.5288E
0.5314E
00 5340CE
0.5366F
0.5392E

0.5418E
0o 54%45
G.5470€E
0.5496€
0.5522E
N.5548E
0.5574F
0.5600E
0.5626E

0.5651E
0.56T7E
0. 57032E
0.5729E
0.5755E
0,5781E
0.5807E
0. 5833E
0.5859E

0. 5885E
0.5911E
0.5937E
0 5963F
0. 5989E
0.6015E
0.6041E
0.6067E
0o 6093E

S

2£374.0
26401.3
2€428.5
2€455.5
2€6482.4
265092
26535.8
2€562.3
26588.7

26€14.9
2€641.0
2666645

2669248

26718.5
2¢744,1
26769.5
2679448
2€820.0

2€845,1
2687041
26894.9
26919.7
2654543
26968,8
26593, 1

27017.4

2704146

21065.6

27089.5

271136 4
27137.1
27160,7
2718442
27207.6
272309
21254.0

272771
27300.1
27323.0
21345, 7
273684
21391.0
27413.5
21435.9
2745862

ce

5195.8
5165.8
51958
5195.8

.5195.8

5195, 8
5195.8
5195.8
51G95.8

5195.8
5195.8
5195.8
5195, 8
5195.8
5195.9
5195.9
5195%.9
519549

5195.9
5195, 9
5195.9
5195.9

5165,9.

5195.9
5195.9
5195.9
5195.9

5195.9
5195.9
519549
5195.9
5195.9
5195.9
5195.9
5195.9
5196.C

519640
5196.0
5196,0
519660
5196.0
5196.0
5156.0
5138640

e .

cv

3124.8
3124.7
312467
3124.7
3124.6
312446
3124.6
3124.6
3124,.5

312405
3124.5
3124.5
312404
3124.4
3124 .4
31244
3124.3
312443

3124.3
312403
3124.2
3124.2
3124, 2
3124.2
312451
3124.1
3124.1

3124,1
3124.1
3124.90
3124.9
3124.0
3124.0
3124,0
3123,9
3123.9

3123.9
3123.9
3123.9
3123.8
3123.8
312358
3123.8
3123.8
31237

cpP/CV

1.6628
'1-6628
1.6628
1.6628
1.6628
16629
1.662¢%
1.6629
1.6629

16629
1.6629
1.6630
10 6630
1.6630
1.6630
1.6630
1. 6630
16630

1.6631
146631
1.6631
1.6631
1.6631
1.6631
14 €631
1.6632
16632

1.6632
1.6632
146632
1.6632

1.6632

146632
1.6633

126633
1.6633

1.66353
166633
10{)633
1.6633
1.6633
1.6634
1.6634
1.6634
16634

VISCD

0.4324E-04
0.4340E-04
0, 4355E-04
C.4371E-04
0.4386E-04
0a4402E-C4
0.4417E~-04
Qo 4432E-04%
0.4448E-04

0o 4463E-04
0.4478E~04
0.4493E-04
0.45095-04
C.4524E-N4
0.453%E~-04
0.4554E-04
0.4569E-04
De 4584E-04

0.4599E-04
0o 4614E-04
Ce4629E-N4
0.4645E-04
0.4659E-04
0.4674E-04
0.4689E-G4
0.4T04E-04
0.4719E-04

0.47345-04
0.4T49E~06
00 4T64E-04
0.4779E-04

0,4792E~04

0.4808E-24
0,4823E-04
0.4838E-04
0,4852E-04

0o 486TE-04
0.4882E-04
0.4896E-04
0.4911E-C4
0,4925E~04
Q0 4940E=04
0.49555-04
0.4969E-04
0.4984E-C4

VISCK

0.6220E-01
0.6275e-01
046330E-01
0.6385€E-01
0.6441E-01
C.€496E-01
0.6552E-01
0e66C3F-01
0.6665E-01

0.6721E-01
N.6778E-01
0.68356-01
046892E-01
0.6%49E-01
0.70C7E5-01
0.7064E-01
0.7122E-01
0e7180E-01

0.7239E-01
0, 7297E-01
0.T356E~01
0.7414E-01L
0.7473E-01
0.7533E-01
00 7592EF-01
0.7652E-01
C.7711E-01

D.ITTIE-O1
0.7831E-01
0,7892€-01
0.7652E-01
0. 8C13E-01
0.8074E-01
0.8135E-01
0.8196F-01
0.8258E-01

0o3319E~-01
0.8381E-01
0.8443E-01
0.8505E-01
0.8568E-01
0 B6320E-01
0.8693F-01
0.8756E~-01
0e8B19FE~0D1

K

0.3381
0.3393
063405
0.3417
043429
0.3441
0 e3453
003465
Qe3476

0.3488
03500
0.3512
003524
C.3536
003548
0.3559
0.3571
0.3583

0.3595
0o 3606
0.3618
0.3630
0.3641
0.3653
Oe 3665
0.3676
0.3688

0.3703
0.3711
€.3723
0.3734
003746
0.3757
0.3769
0,3780
N.3792

0.3803
0.3814
0.3826
0.3837
N.3849
0,3860
0.3871
0.3883
0.3894

PR

0.6649
0.6649
046650
0.6650
0.6650
0.6650
0.6650
0. 66502
0.6650

06650
0.6650
0.65650
0.6650
0.6651
0. 6651
2.6651
0.6651
066651

0.6651
0a 6651
0.6651
0.6651
N.6651
0.6651
006651
0.6652
0.6652

06652
0.6652
0.6652
Ne 6652
Ce 6652
0.6652
0.6652
Oe 6652
N.6652

006652
0a6652
0.6652
0.6653
0o 6653
0.6653
0.6653
0.6653

C*

1821.8
1826.6
182163
1836.0
1840.7
1845.4
1859.9
185407
1859.4

186440
1868456
1873.2
1877.8
1882.4
1887, 0
1PG1.6
1896.2
190606 7

1905.2
1909, 8
1914.7
1918.8
1923.3
1927.8
19323
19236.7
1941.2

1945.6
1950.1
195445
1958.9
1963.3
1967.7
1572.1
197665
168C. 38

1985.2
1989.5
19636
1998.2
230245
20C6a8
2011.1
2015.4
2019.7

6T75.0
680.0
685,0
630.0
695.0
700.0
705.0
710.0
T15.0

72060
725,90
730.0
735.0
740.0
74520
753.0
755.0
760.0

765.0
1700
775.0
78060
785.0
7390.0
795,0
800.0
805.0

810.0
815.0
820.0
825.0
830.0
835.0
840.0
845,0
850.0

855.0

860.,0
86500
870.0
875.0
880, 0
885.0
830.0
895.0



L %

PRESSURE =
T RHO
SC0.0 2.026
$05.0 2,017
S10.9 2.0G9
915.0 2.0C0
920.0 1.662
G25.0 leG 84
930.0 1.976
§35.0 1.9¢7
G40.0 1.959
S45.0 1.551
55C.0 1.943
955.0 1536
560.0 1.928
965.0 1.G20
370.C 1.912
$75.0 1.905
980.0 le 897
$85.0 1.890
950.0 1.882
995.0 1.875

494640
v

0.49326
064957
0.4G678
0.4959
0.5020
0.5041
Ce 5062
0.5083
0.51C4

0.5125
0.5146
0.5166
0.5187
0. 5208
0.5229
0.5250
Ce5271
0.5292

0.5313
0.£334

sar (720 psia)

z

1.0045
le 0045
1.0045
1.00C45
1.0044
1.0C44
1.0C%4
1.0044
1.0043

1.0043
1.0043
1.0042
1.0G42
1lo0Ca2
1.C042
1.0C42
1. 0042
l.0041

1.0041
1.CC4a1

H

0.6119E
Oe 6145E
0.6171E
0.6197E
0.6223E
0.6249E
0 6275E
0.6301E
C.6327E

0.6353E

0.6379E
0.6405E
0.6431E
00 645TE
0.6483E
0.6509€
006535E
0.6561€

0.658TE
0.6613E

S

27480.3
27502.4
2152444
27154624
21568.2
21589.9
27611a5
271633,.1
27654.6

27675.9
217697.2
21718.4
2173945
2776006
21781.5
27802.3
27823.1
21843.8

21264.4
27884.9

ce

519640
5196.0
5196,0
519660

5196,0

5196.0
519640
5196.0
5196.1

5196.1
5196.1

- 5196.1

519661
5196.1
5196.1
5166.1
5196.1

5196.1
51961

%

cv

3123.7
3123.7
3123.7
3123.,7
3123.6
3123.6
3123. 6
3123.6
3123.6

3123.6
312365
3123.5
3123.5
3123.5
3123.5
3123.5
3123.4
3123.4

3123.4
3123.4

cp/Cv

1.6634
1.6634%
1.6634
1.6634
1.6635
1.6635
146635
1.6635
1.6635

1.6635
1. 6635
1.6635
1.6635
126635
l.663¢
1.6636
1.6636
1.6636

1.6636
1. 6636

VISCD

0.4998E-04
0.5013E-04
0.5027E-04
095041E—04
0.5056E-04
0.5070E~04
0.5085E-04
0.5099E-04
Cs5113E-04

0.5128E-04
0e 5142E-04
0.5156E-04
0.5171E-04
0.5185E~04
0.5199E~D4%
0.5213E~04
0.5227E~-D4
0.5242E-04

0.5256E-04
0.5270E-04

VISCK

0.8882£-01
(.8946E-01
0,6009E-01
0.9073£-01
0.9137E-01
0.9201€-01
0.9266E-0C1
3,9330F-01
0,9395E~C1

0.9460F-01
0o 9525E-01
0.65808F=-21
0.9656E-01
0e5721E~01
N.5787F-01
0.S6853E~01
G.5919E-01
0.5586E-01

0.1205F 00
0.1012E 00

K

0. 3905
0.3917
0.3928
003939
0.3950
0.3661
0.3973
C.3584
003995

0.4006
0.4017
0.4028
0.4040
004051
C.4062
G.4073
N.4084
0,4095

0.4106
0.4117

PR

0e 6653
0.6653
0.,6653
046653
C.6653
G,6653
0.6653
0.6653
06,6653

0.6653
Ge 6653
0.6653
0.6653
0.6653
0.6654%
00 6654
0.6654
0.6654

0.6654%
0.665%

C*

202400
2028.3
2032.5
20360 8
2241.0
2045.2
2049.5
2053.7
205729

2062.1
2066a 2
2070.4
2074.6
2078.38
2082.9
2087To 1
2261.2
20G95.3

2099. 4
2103.6

W 30

900.0
305.0
910.0
915.0
320.0
925.0
930.0
935.0
94060

945.0
950, 0
955.0
960n0
$65.0
$70.0
9750
930.0
98540

930.0
995.0



L %

PRESSURE =

T RHO
0.0 1ll.711
10.0 11.213
20.0 1C.S41
300 10,593
40.0 10.266
50.0 5.559
60,0 94670
70.0 S4367
80.0 9,139
90.0 8.695
100.0 Be €€3
110.0 8.443
120.C 8.235
130.0 8.036
140.6 T.846
150.0 1.666
160.0C T.463
170.0 7.328
180.0 7.170
190.0 7.C19
200.0 6eET4
210.0 6.735
220.0 6.601
230.0 6.413
24C.Q 6.349
250,0 60230
260.0 6.116
270.0 6. CCH
280.0 5+869
29C.0C S5.7S6
300.0 50697
31G.C 5.6C1
320.C 5.5C8
330.0 5.419
340.0 5.3232
350.0 50248
360.0 5.166
370.0 5.087
38c.¢ 5.010
390.0 4.G935
400.0 4.£64
4i0.0 4,764
42060 401256
43C.0 4.659
440.0 44565

684647
v

00,0854
0.C884
0.0914
0e 0644
0.U974
0. 1004
0.1034
0.1064
0.1094

0.1124
Ce 1164
C.1184
C.1214
Oe 1244
0.1274
0.1305
0.1335
0.1365

0.1395
0.1425
0. 1455
Ne 1485
0.1515
0.1545
0.1575
Oe 16C5
0.1635

Q0. 1665
0.1655
0.1725
0. 1755
0.1785
0.1815
0.1845
0.1£676
001906

0.1936
06 1566
0.1996
0.2026
0.2056
0.2086
0e2116
0e.2146
0.2176

sar (1000 psia)

z

1.0366
1.0352
1.0338
1.032¢
1.0314
1.0303
1.02593
1.€283
1o 0274

1.02¢5
1.0257
1.0250
1.0242
1.0235
1.0229
1.0222
1.0216
1.0211

1.0205
1.62C0
1.0195
1.0190
1.0186
1.0181
1.0177
10173
1.0169

1.0165
1.9162
1.0158
10155
1.0152
l. 0149
1.0146
1.0143
1.0140

1.0137
1. 0135
1.0132
1.0130
1.0127
1.0125
1.0123
1.0121
1.01:8

H

Ce 1449E

0.1501E
0.1553E
0. 1605€
0.1657E
0a.170SE
0.1761E
0e1813E
Ce 1865E

0.1917E
0o 1969E
0.2021%
0.2073E
0»2!.2’;E
0.2176%
0e 2228E
0,2280E
0.2332E

0.2384E
0.2436E
0o 2488E
0.2540E
0.2592E
0.2644E
0.2696F
00 2748BE
0.2800E

0. 2852E
0.2904E
0.2956E
0.3008E
0.3060E
0s3112E
0.3164E
0.3216E
0, 3268E

0,3319F
0e 3371E
0.3423E
0.3475E
0.3527E
0.3579¢E
0.3631F
0.3683¢
0.3735¢

S

16225, 9
15412.9
16593.4
16767. 8
16936.6
2C100.0
20258. 4
20412.2
2056145

20706.6
20847, 8
20685.2

21119.1

21249.7
21377.0
2150103
2162246
21741.2

21857.2
21970.6
22081.6
22190.2
22296.,7
2240}.00
22503.2

2260345 -

227¢1.9

227984 4
22893.2
22986.3
23077.7
22167.6
2325569
22342.7
2342842
22512.2

23594.9
23676a3
2275644
23835, 4
23913.1
22989.7
2406542
2413%.6
24213.0

cp

5201e 4
5200,8
5200.2
5199, 7

5199.3

5198.8
5198.5
5198,.1
5197.8

5197.5
51973
5197.1
5196.8
5196.6
5196.5
51G603
5196.2
5196.0

5195.9
5195.8
5195e 7
5195.6
5195, 5
5195.4
5195.3
5195, 2
5195.2

.5195. 1

5195,0
5195.0
5194,9
5194.9
5194+ 9
5194,8
5194,8
51G44 7

5194.7
5194.7
5194.,7
519446
5194.6
5194.6
5194 86
519446
5194.6

"

cv

313906
3139.1
3138.7
313862
3137.8
313764
3137.6
3136.¢
313603

3135.9
3135, 6
3135.3
3135.0
3134.7
3134.4
3134.1
3133.9
3133.6

3133.3
3133.1
3132.8
3132.6
3132, 4
3132.2
3131.9
3131.7
3131.5

3131e3
3131.1
3130.9
3130.8
3130.6
3130.4
3130.2
3130.1
3129.9

3129.7
3129.6
3129.4
312963
3129.1
312%9.0
312809
3128.7
3128.6

cP/Cv

16567
1.6568
1.6568
1.6569
1.6570
1,6571
1.6571
1.6572
1.6573

1.6574
1. 6575
1.6576
1.6577
1.6578
1.6579
1,6580
1.6581
1.6582

1.6583
1.6584
1.6584
1.6585
1.6586
1.6587
1.6588
1.6589
1.659Q

16591
1.6592
1.6593
146595
i.6’5‘~}()
1.6596
1.6597

1.6598
1.6599
16599
16600
1.6601
1.6601
16602
1.6603
1.65032

VvISCD.

0. 1855E-04
0.1901E-04
0.1947TE~04
0.1991E-04
0.2036F-04
0. 2080E~-04
0.2123E-04
0.2167E-04
0a2209E-04

C.2252E-04
00 2294E-04
0.2335E-04
0.2377E-0C4
0.2417E-C4
0.2458E-04
0,2498E-04
C.2538E-04
0.2578E-04

C.2618E-04
0.2657E-04
042696E-04
0.2734E~-04
0e 27T2E-04
0.2811E-D4
0.2848E~04
0e2886E-04
0.2924E-04

0.2961E-0N4
0.2998E-04
0.3034E~-04
0.3071E-04
0e31CTE-D4
Qe 3143E-04
Qe3179E-04
0.3215E-04
0.3251E-04

0.3286F-04
0.3321E-04
C.3356E-04
003391E-04
0,3426E~04
0.3460E-04
0.3495E-04
G.352GE-04
0.3563E-04

VISCK

0.5703E-02
0.6050E-02
0.6405E~02
0.6768€E-02
0.T7139E~02
007518E~-02
0.7905E-N2
0.8300E-02
Ce8703E-02

0.2113E-02
0., 9531E-02
0.9957E~-Q2
0.1039E-01
0.1083E-01
0.1128€8-01
0.1173E-01
N.1220E-01
0.,1267€E~-01

N.1314E~01
0.13€3E-01
0.1412E-D1
C.1461E~01
0.15128-01
D.1563E£-01
0.1615E-01
0e1668E~01

0.1721E-01"

0.1775E=01
0.18295-01
0s 1885E-01
0.1941€-91
0.16576-01
002054E-01
0.2112E-01
0.2171€-01
0.2230E~01

0.2290E-Q1
0.2350E-01
0.2411E=01
0e2473E-01
0.2536E-91
0.2599€~01
0.2662E~01
0.2726E-01
0e2791E-01

K

001482
0.1517
0.1551
0.1585
0.1618
001651
0.1684
0.1717
0.1750

0.1782
0.1814
0.1846
0.1877
0.1508
0.1940
01970
0.2001
0.2032

0.2062
0.2092
0.2122
0.2152
0o2181
D.2210
0.2240
0.2269
062297

0.2326
0.2355
0.2383
0.2411
0.2439
0.2467
0.2495
0.2523
0.255G

0.2577
0.2605
0.2632
0a2659
0.2686
0.2712
0.2739
0.2766
06,2792

PR

0.6507
D.6516
0.6525
046533
0.6540
0a 6547
0.6553
0.6559
Q.6564

0.6569
0.6573
0.6577
0,6581
0.6584
D.£588
0. 6591
0.6594
0.,6596

0.6599
0.6601
C.6604
0.6606
0. 6608
N.6610
0.6611
0.6613
06815

0.6616
0.6618
06 6619
0.6620
0.6622
0. 6623
0.6624
0.6625
0.6626

066627
0.6628
0.6629
06630
D.6631
0.6631
0.6632
0.6633
006634

C*

1005, 8
1022.6
1039, 2
1055.5
1071.6
1087,5
1103.1
1118.5
1133.7

1148,7
1163.5
1178.1
1192. 6
1206.9
1221.0
1235.0
1248.8
1262.4

1276.0
12893
1302.6
1315.7
1328.7
1341.5
1354.3
1366.6
1379.4

1361.8
1404,.1
141603
1428, 4
1440.4
1452, 3
1464.0
1475,7
1487.4

1468495
1510.3
1521.1
1532, 9
1544,1
1555.2
1566.3
1677.2
1588,1

0.0
10.0
20,0
30.0
40.0
50,0
60,0
70.0
80.0

9C.0
100.0
110.0
120.0
130.0

140.0"

150.0
160.0
170.0

180.0
190.0
20340
210.0
220,0
2%0.@
240.0
25C.0
260.0

270.0
280.0
29000
320.0
310.0
320.0
330.0
340.0

350.0

360,0
370.0
380.0
390.0
400.0
410.0
420.0
430.0
440,40
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PRESSURE =
T RKO
450.C  4.532
460.0 44472
470.0 4.412
480.0  4.354
490,06 44298
500.0  4.243
510.C  4.1S0
520,0 4.138
530.C 4.C87
540.0  4.C37
550.0  3.989
560eC 34541
570.0  2.8S5
580.0  3.€50
590.0 3,806
600.0  3.763
610.0 3,721
620.0 3.680
630.0 3,639
64G.0  3.600
650,  3.561
66040 2524
670.0  3.487
680.0  3.450
690.0  3.415
70C.C  3.380
710.0 24346
720.0  3.213
73060 30280
740.0  3.248
75C.C  3.217
760.0 30186
T770.9 3.156
760.0  2.126
79C.0  3.097
800.0 3.068
£10.0  3.040
820.0  3.012
830.C  2.985
84C.G 2,559
850.0  2.933
860.0  2.907
870.0  2.882
880,0 24857
830.0  2.833

68,947
v

0.2206
0.2236
0.2266
0.2297
0e2327
0.2357
0.2387
0.2417
0.2447

0.2477
0.2507
Ce 2537
0.2567
C.2567
C.2627
0.2657
0.2688
0.2718

0.2748
0.2778
0.2808
0.2838
0.2868
0.2858
0.2928
0.2958
O 2588

0.3019
0,3C49
0.3079
0.3109
043139
0.2169
0.3199
0.3229
0.3259

0.3289
0.3319
003350
0.3380
0.3410
0.3440
G.3470
Ce 3500
0.3530

BAR
z

1.0116
1.0114
1.0113
1.0111
1.0109
1.0197
1.0105
1.0104
1.0102

1.0101
1.0¢99
1. CCS8
1.0096
1.0065
1, 0053
1.0092
1.0CS1
1.CG89

1,0C88
1.0087
1.0C86
1,.0084
1.0083
1.0C82
1.CC81
1.CC8C
1,0079

1.0C78
1.0077
1.0076
1.06C15
1,00174
1.0C€73
10072
1.0071
1.0071

1.c07¢C
1.0069
1.0068
1.0067
1.0067
1.0066
1,0665
1. 0064
1.CC¢4

(1000 psia)

H

0.3787E
003839E
0.3891E
0.3943E
0a3995E

0.4047C

0.4099¢E
0.4151€
0.4203E

0.4255E
0. 4306E
0o 4358E
Ce4410E
0.4462E
0o 4514E
0.4566E
O 461 8E
Q.4670E

0o4722E
0.4774E
0.4826E
00, 4878E
0.4930€
0.4982E
0.5034E
0.5086%
Ce5138E

0.5190F
0o 5242E
0.5294E
0.5345E
0.5397¢
0.544E
00 5501F
0.5553E
0.5605E

0.5657E
0.5T09E
0.5761E
0.5813E
0.5865¢E
C.5917E
0.5969E
0.6021E
0.,6072E

s

24285,3
2435606
24427.0
2449644
24565, 0
24632.6
24699.3
2476543
24830.3

248G4.6
24958,1
22020. 8

25582.8 .

28144,.1
2520446
2526444
253234 6
25382.1

25439, 9
25497.1
25553.7
2€€09. 6
25665,0
2€719.8
28774.0

28827.7 .

25880, 8

28933.4
25685, 4
26036.9
26087.9
26138.5
26180,5
2€238.1
2€287.2
2€335,8

2€384.90
26431.7
2€479.0
26525.9
2657244
26618.4
26664,1
26709,3
2€754,2

cp

5164.6
51944 6
5194.5
5194.5

519445

5194,5
5194.5
5194.5

5194.5

519445
519445
519445
5194.5
519445
519445
5194.6
5194s 6
5194.6

5194s 6
5194.6
5194.6
5194.6
5194,.,6
51944 6
51%4.6
5194.6
5194, 7

5194.7

519447

51G4.7
5194.,7
5194.7
5194.7
51940 7
5194.8
5194.8

5194, ¢
5194.8
5194, 8
5194, 8
5194, 8
5194.9
5194.9
51946 9
5194.5

v

cv

3128,.5
312843
3128.2
3128.1
3128.0
3127.9
3127s8
3127.7
3127.5

3127.4
3127.3
3127.2
3127.1
3127.0
3126.9
312649
312648
312667

312606
3126.5
3126.4
3126.3
3126.32
312602
3126.1
3126.0
312640

3125.9
312568
3125.7
3125.7
3125.6
3125.5
31255
3125.4
3125.3

3125.3
3125.2
3125.2
3125.1
3125.1
3125.0
3124.9
312449
3124.8

cp/Cv

1.6604
1. 6605
1.6605
1.6606
1.6607
1.6607
106603
1.6608
1.6609

1.6610
1.661C
le 6611
1.6611
1.6612
l.6612
1.6613
160613
l.6614

16614
1.6615
1.6615
1.6616
1.6616
le6617
1.6617
1.6617
16618

1.6618
146619
1.6619
1.6619
1.6620
1,6620
16621
1.6621
1.6621

1.6622
1.6622
1.6622
1.6623
1.6623
1.6624
1,6624
1,6624
1.6625

VISCD

0.3597€~-04
0+3631E~04
C.3664E-04
0.3698E-04
0.3731E-C4
G.3764C-04%
0s 3797E-04
0.3830E-C4
0.3863E-04

0.3895E-04
0.3928E-04%
0o 3960E~04
C. 3992E-04
0.4025E-04
N.405TE-04
0.4089%9E-04
0e4120E-04
Qa4 152E-04

Ce4184E-C4
Q.4215E-D4
0.4246E-04
0.4278E-04
0.4309E-04
00 4340E-04
0.4371€~04
0.4402E-04
0o 4432E-04

0.4463E-04
0044S3E-04
0.4524E-04
0.4554E-C4
C.4584E-04
0.4614E-04
Ue 4645E-04
Ca4b674E-04

0e&4T04E~-04"

(e 4T734E-04
C.4T64E-04
G.4793E-04
0.4823E-04
0o 4852E-04
{0.4882E-04%
0.4911E-04
0.4940E~04
(e4369E-04

VISCK

0.2857E-01
0.2923E-01
0.2950E~01
0.3057€-01
0.3125E-01
0.3193E-01
0,3263E-01
+3332E-71
0.3403€-01

0.3474E-01
0.3545F-01
0.3617E-01
0.36S0E-01
0,37€3E-01
De3837E-01
0.3912E-01
0.3587E-01
0.4062E-01

0e4128E-01
0.4215E~01
0.4293E-01
0.4370E-01
0.4449E-01
04528E-01
Q. 46CRE-N1
0.4688E-01
064768E-01

0.4850E-01
0.4922E-01
0.50146-01
0,50G7E-01
0.5180E-01
0.5264E-01
0e5349E-01
0.5434E-01
0.5520E~01

0.56C6E-021
0.5693E-01
0.578%E-91
0.5868E-01
0.5G56E-01
D.6045E~01
0.6135E~-01
0.6225E~-01
0.62156-01

K

0.2818
0e2844
0.2870
0.2856
0.2922
0.2948
0.2374
0.2999
0.3025

0.3050
0.3075
0.31C0
0.3125
003150
0.3175
0.3200
0.3225
Ne3249

0.3274
0.3258
0.3323
0.3347
0.3371
053395
0.3419
C.3443
0.3467

0.3491
0.3515
0.3538
063562
0.3585
0.3609
003632
0.3655
0.3679,

0.3702
0.3725
0.3748
0.3771
00,3794
0.32817
0.3839
0.3862
0.32885

PR

0.663%
0e 6635
0.6635
0.6636
0.6637
0.6637
0.6638
0.6638
0.6639

0.6639
0.6640
G.6640
0.6641
0o 65641
D.6641
06642
0o 6642
0.6643

0,6643
0.6643
0c 6644
0.6644
0. 6644
006644
0.6645
0.6645
0.6645

00,6646
0.6646
0.6646
00 6646
N.6647
Ce6647
0e664T
Q.6647
0.6648

0.65648
06 6648
0.6648
0.6648
Oo 661?9
De6649
0.6649
0.6649
046649

C*

1598.9
1609. 6
1620.3
163009
1641.4
1651.95
166243
1672.6
1682.9

166341
1703.2
1713.3
1723.3
1733.3
1743.2
1753.1
17626
177247

1782.4
1792.0
1801: 6
1811.2
1820.1
1830, 1
1839.5
1848.65
185842

1867.4
1876.6
1885.8
18%4,9
1244410
1913,1
1922, 1
1931.0
1939, 9

1948.8
19577
1966.5
1375.2
1683.9
1962.6
2001.3
2009.9
201B.4

-t

450.0
460.0
470.0
48060
490.0
500.0
510.0
520.0
530.0

540.0
550.0
560.0
573.0
580.0
590.0
600.0
610.0
620.0

630,0
64C.0
650.0
6600
670.0
680,0
630.0
700.0
710.0

720.0
130.0
740.0
75060
160,0
T70.0
78C.0
730.0
80040

810.0
820,0
830.0
840.0
85040
860.0
870,0
880.0
890,0
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L %

PRESSURE =
T RHO
0.0, 14.287
5.0 14.043
10.0 13.,8C6
15.0 13.577
20.0 13.3258
25.0 13.142
30.0 12.934%
25.0 12,734
40.0 12.539
45.C 12,350
50.0 12.167
55.0 11.689
60,0 11.816
65.0 1l1l.648
70,0 11.4385
75.0  11.326
80.0 11.172
85.0 1lls021
90.0 1C.£75
95.0 10,733
10C.C 12.554
105.0 10.459
110.0 1¢.327
115.0 -10.198
120.0 10,073
125.0 5.551
130.0 S.821
135.0 9.715
140.C 9.6C1
145.0 9.490
15C.0 5.381
155.0C 9+ 275
163.C S.171
165,30 S.C7D
170.0 84970
175.0 8.873
180.0 8,778
185.90 8,685
190.0 8,594
195.0 8.505
200.0 8,417
205,90 8:332
210.¢ 8.248
215.0 B.166
220.C 8.085

844300
v

C.3700
0.03712
00724
0.0737
0.0749

0.0761

0.C773
GoC785
0.0798

0.€810
0.(0822
0.C834
0.C846
0.CE59
00871
0.C883
C.CESS
000907

0.Cs2C
00932
0.0944
0.0956
0.0568
0.CS81
0.0663
C. 1005
0.1017

0.1029
C.1042
0.1054
0.1C66
CelC78
0.1060
C.11C3
0.1115
0.1127

0.1139

0.1151

Oe 1164
0.1176
0.1188
0. 1200
C.1212
0.1225
0.1237

ear (1230 psia)

z

1.0450
1.0441
1s0422
1.0424
1.0416
1.(:408
1.6401
10353
1.0386

1.0380
1.0373
1.03¢0¢
1.03¢60
1.0354
1.03248
1.(1343
1.0337
1,0332

1.0326
1,0321
1.0316
1.0312
1.G307
1.0202
1.0268
1.0254
1.0289

1.0285
1.0281
1.C277
1.0273
1o 0270
1.0266
1.02¢3
1. 0259
1.0256

1.0252
1.0249
1. 0246
1.0243
1.024¢C
10237
1.0234
1.0221
1.0228

H

0.1454E
0.1480F
Qe 150C6E
0.1532¢
0.155¢8€E
0.1584E
0.161CE
0o 1636E
D.1662E

0. 1688E
C.1714E
0.1740E
0.1766E
0. 17G2E
0. 1818E
0 .1844E
0.187CE
00 1896E

0.1922E
¢.1948E
0.1974F
Ca 2000CF
0.2026E
0.2052E
0, 20785
042104E
0.2130€

C.2156F
0.2182€
0.2208E
0.2234E
0. 226GE
0.228¢6E
0.2312¢%
0.2338E
0.2364E

0.239GE
0.2416E
0 2442E
0.2467E
0.2493E
06 2519E
N.2545E
0.2571¢
0.2597E

S

18797.6
188%92.0
1£684.6
19075.7
1916541
16253.1
16339.6,
16424, 6
1950843

1659067
16671.8
15751.6
19330.2
15607.6
15983, 9
20N059.1
20133.2
20206.3

2G278.4
20349.4
2C419.5
2048847
20557.0
2C624.3
2€¢9G. 9
275645
2C0821.4

20885.4
20648, 7
21811.2 -
21073.0
21134.0
21194.3
21253.9
21312.9
21371.2

21428.8
21485.8
2154242
21598.0
21653.2
21707. 8
21761.8
21815.3
21868.3

cpP

5202.1
5201.6
5201.3
5200.9

520046

5200.2
5199.9
519% 6
5199, 4

5199%9.1
5198.8
519846
5198. 4
5198.2
5198.0
5197.8
5197.6
5197.4

5197.2
5197.1
5196.9
5196, 8
5196.6
5196.5
51966 4
5196.3
5196,1

5196.0
51959
5195.8
5195.7
519546
5195.5
5195.5
5195.4
5195.3

5195.2
5195.1
5195, 1
5195,0
5194.9
5194.9
5194.8
51944 8
5194.7

v

cv

3143.9
3143.6
3143.3
3143.0
3142,7
3142.4
3142.2
3141,9
3141.7

3141.4
3141.2
3140.9
3140,.7
3140.5
314062
3140.0
3139.8
3139.6

3139.4
3139.2
3139.0
3138.8
3138.6
3138.4
3138.2
3138.0
3137.8

3137.7
3137.5
3137.3
3137,1
3137.0
3136.8
3136,6
3136.5
3136.3

3136.2
3136.0
3135,9
3135.7
3135.6
3135.4
3135.3
3135,1
3135.0

CR/CY

1.6547
1.6547
1.6547
1.6548
1¢6548
1.6548
1.6548
le 6549
1.6559

1.6550
1.6551
16551
1.6552
1.6552
le 6553
1.6553
106554
1.6554

1.6555
1.655%
1.6556
146557
1. 6557
1.6558
1.6558
1.6559
1,6560

1.6560
1. 6561
1.6561
1.6562
1.6563
1.6562
1.6554
1.6564
1.6565

1.6565
1.6566
146567
1.6567
1.6568
1.6568
1.6569
106569
1.6570

vISCcD

0.1855E-04
0.1878E-04
0.1901E-04
0.1924E-04
00194TE-04
0.1969E-04
0.1991E-04
0.2014E-04
0.2036E-04

0.2G58E-04
C.2080E-04%
0-.2102E-04
0.2123E-04

‘De2145E-04

Qe 2167E-04
C.2188E-04
0.2209E-04
C.2231E-04

0.2252E-04
0.22713E~D4
0.2294E-04
0,2315E-04
0.2335E-04
0.2356E-04
0.2377E-04
0.2397E~04
0, 2417E-04

0.2438F-04
00 245 8E-C4
0.24TEE-04
0.2498E-04
0e2518E-04
0.253BE-04
0.2558E-04
0.2578E-04

0e2598E-D4"

0.2618E-04
0.2637E-04
0s2657€E-04
C.26T6E-Q4
0.2696E-04
0.2715E-04
0.2734E-04
0s 2753E-04
0.2772E-04

VISCK

Oe4675£-02
0.4957€E-02
0.5101E-02
0.5247E-02
0.5394E-02
0.5543E-02
0.5693€~-02
0.5845E£-02

0.559G6E~-02
0.6154E-02
0s6311E-02
0.6470E-D02
0.6630E-02
0e6T791E~02
0.6G655E-02
0,7119€-02
0.7286E-02

0o 7454E-02
0.7623E-02
0.7154E-02
0.7967E-02
0.8141E-02
0.8316E-02
0.8493E-02
0.8672E-02
008852E-02

0.9034E~-02
0.9217E-02
D.9401€E-02
0.9587E-02
0.5775E~02
0.56¢4E~02
00o1015E-01
9.1035E-01
0.1054E-01

0.1073E-01
0.1093E=01
0s1113E-01
0.1133E-01
0.1153€-01
0.1173€-01
0.1193E-01
Del214E-01
0.1234E-01

K

0.1491
0. 1509
0.1526
0.1542
001559
0.1576
0.1593
0.1609
0.1626

0.1643
0.1659
001675
0.1692
0.1708
0.1724
0.1740
061757
0.1773

00,1786
0.1805
C.1820
0.1836
0.1852
0.1868
0.1883
0.1899
Col914

0.1930
01945
0.19¢1
0.1976
0.1991
0.2007
02022
0.2037
0.2052

0.2067
0.2082
062097
0.2112
0.2127
0.2142
0.2156
0a2171
0.2186

PR

0.6466
0o 6472
N.6478
0.6484
s 6489
0.64%94
0.6499
0.6504
0.6508

0.6512
0.6517
0.6521
0.6524
0.6528
G.6531
0.6535
06538
0.6541

0e 6544
0.6547
0.6550
0,6552
0.6555
0.6557
0.6560
0.6562
006564

0.6566
06568
0.6570
0.6572
0.6574
0.6576
0. 6578
0.6579
0.6581

0.6582
0.6584
0. 6586
0.6587
00,6588
0.6590
0.6591
0e 6592
0.6594

cx

1013.3
10217
1030.0
1038.2
104640 4
1054.5
1062.5
1070.5
1078.5

1086,.2
109442
1101,9
1109.6
1117.3
1124.,9
1132.5
114060
1147.4

1154, 9
1162.2
1169.6

117658

1184.1
11913
1198.4
12055
121266

1219.6
12266 6
1233.6
1240.5
1247.4
1254, 2
12610
1267.8
127445

1281.2
1287.9
1294.5
1301.1
1307. 6
1314.2
1320.7
132741
1333.6



L %

PRESSURE =
T RHO
22560 8,006
230.0 7.929
235.0 7,853
2460 77178
245.0 7.705
250.0 T.633
255.0 7.5€3
260.C 7493
26550 Ta426
270.0 7.359
275.0 70293
280.0 T.229
285.0 7.166
290,0 T.104
295.0 7.042
3004C 6582
3565.C 64923
310.0 6,865
315.0 6.808
32G.0 6.752
325.0 6.65T7
33C.0 6.£43
335.0 6.589
340.0 §.5837
345.0 6.485
350.0 6."34
355.0  6.384
36040 66334
365.0 6,286
370.0 6.238
375.0 64191
380.0 6.144
385.0 €.058
390.¢0 6.053
395.C  6.CC9
400,0 56 G65
405.C 5.522
410.0 5+ 879
415.0 5.837
420.0 5.7%6
425.0 54755
430.0 5.715
435.0 5.676
44C,0 5.636
445,0 54558

84.8CC
v

0. 1249
0.1261
.1273
0e1286
0.1268
0.1310
g.1222
0.1334
0ec 1347

C.1359
01371
C.1383
0.1396
0.1408
00 1‘?20
0,1432
0ela44
0.1457

0.1469
C. 1481
061493
0.1505
041518
0.1530
0.1542
0e 1554
C. 1566

061579
0.1591
0.1603
0.1615
0.1628
0o 1€40
0.1652
0.16¢64

0601676

0. 1689
0. 1701
0.1713
C.1725
0.1737
0.1750
01762
C.1774
0.1786

BAR
4

10 0226
1.0223
1.022¢C
10218
1.0215
1.0213
1.0210
l.02G¢
1a0206

1.02C3
1.0201
1.0199
1.0157
1.0195
1.0193
1. 0161
1.018$
l.0187

1.0185
1.01€3
1.0181
1.0179
101717
1.0175
1.0174
1.0172
1.0170

1e0169
1.0167
1.0166
1.0164
1.0162
la 061
1.0159
1.0158
1,015¢

1.0155
1.0154
l1.0152
1.0151
1.0150
1.0148
160147
1.01486
1.0144

(1230 psia)

H

0e2623E
0.2649E
0.2675E
0. 2701E
0.2727E
0.2753E
0.2779E
0.2805E
0.2831E

0.2857¢
0 2883E
0.29C9E
0.2935E
0.2961E
0.2987¢
Ge 3013E
0.3239E
0.3065E

0.3381E
0.3117¢
0.3143E
0.3165E
0. 3195E
0.3221F
0.3247E
0.3273E
Ce3299E

00 3325E
C.3351E
0.3377€E
C.3402E
0.3428E
0034548
0.3480E
0.3506E
0. 3532E

0.3558E
0.3584E
0.3610E
00 3636F
0.3552E
0.3688E
00 3714E
0.3740F
0.3766E

S

219207
21972.5
22023.9
22074.8
22125.1
22175.0
22224.4
22273.4
2232149

22369.9
22417.5
2246447
22511.4
225577
22603,6
226492
2269443
22739.0

22783.3
22827.3
22870.5
22914.1
2295740
22999.5
23041,7

23083,6 .

23125.1

22166,.3
22207.1
22247.6
22287.9

22327.8

233617, 4
2340647
23445,7
23484.4

23522.9
22561.0
23598.,9
2363645
22673.8
23710, 9
22747,7
23784,2
23820.5

cP

519446
5194.6
5194.5
5194.5
5194.4
51946 4
519%4.4
5194.3
519403

5194.2
51946 2
5194.2

L5194, 1

5194.1
51941
519460
519440
5194.0

5194,0
5193.9
5193,9
5193,9
5193, 9
5193.8
5193, 8

.5193, 8

5193.8

5193.8
5193.8
5193, 7
5193.7
5193.7
51934 7
5193.7
5193.7
5193,17

5193.7
5193.6
5193.6
5193. 6
5193.6
5193.6
5193, 6
5193.6
5193, 6

cv ce/Cy

313449 146571
313447 1.6571
313446 1.6572
3134.5 1.6572
313443 1.6573
313442 146573
3134.1 1.6574
3133.% 1.6574
3133,8 1056575

"3133.7 1.6575

3133.6 1.6576
3133.5 1.6576
313363 146577
3133.2 1.6577
3133.1 1.6578
3133,0 1e6578
3132.9 1.6579
3132.8 1.6579

3132.7 1.6580
3132.6 1.6580
3132.5 1.6581
3132.4 1.6581
313203 1,6582
3132.2 1.6582
3132.1 1.6583
3132.,0 1.6583
3131.9 1.6584

3131.8 1.6584
3131.7 1.6585
3131e6 1e6585
3131.5 1.6586
3131.4 1.6586
313163 1.6586
3131.2 1.6587
3131.1 .1.6587
3131.0 1.6588

3130.9 1.6568
3130.8 1.6589
3130.8 1.6589
313067 1.6%89
3130.6 1,6590
31206.5 1.6590

2130.4 1.65G91

120.4 1.6591}
3130,3 1a65%591

VISCD

0. 2792E-04
0.2811E-04
0.2830E-04
0.2848E-024
0.2867E-04
0.2886E-04
0.2905E-04
0.,2924E-04
0.2942E-04

0.2951E-04
0,2979E-04
0.2998E-04
0.2016E-04
D.3034E-D4
0.3053F-C4
0,30T71E~-04
0.3089E-04
0.3107E-04

0.3125€-04
0.3143E-04
0.3161E-04
0.3179E-04%
00 3197E-04
0,32156-04
0.3233E-04
G.3251E-04
0.3268E-04

0.3286E-04
0.3304E-04
0,2321E-04
0.32339E-04
0.3356E-04
0,3374E-04
0.3391E-04
0.3408E-04
0,3426E-04

Oe 3443E-04
0.3460E-04
0.3478E-04
0. 3495E-04
0.35128-04
0.3529E-04
0.2546E-04
0.3563E-04
0:3580E-04

VISCK

0,1255€-01
0.1276E-01
0.1297€-01
9.1318E-01
0.1340E-01
0.13€1E-01
0.1383£-31
0.1404E~0C1

0.1426E-01

0.1448E8-01
0.1471E-C1
0.1463E-01
Oe 1515E-01
D.1538E-01
0.1560€6-01
001583E-01
G.1606E-01
0.1629E~01

D.1653E-01
Oe 1676E-01
D.1695F-01
0.1723E-01
0,17476-01
0.1771E-01
0.1795E-01
0.1816E-01
0.1843E-01

0.1868E-01
0.1892E-C1
0e19175-01
N,1942E-01
0.19675~01
0.1992E-01
0.20176-G1
0s2042E-01

D.2068E-01

00 2093£-01
0.2119E-01
C.2145€E~01
062171E-01
N,2167E-01
0.22235-01
0.22496-01
0.2276E-01
0.2302E-01

K PR

0.2200 0.6595
0.2215 0.6596
002229 006597
0.2244 00,6598
0.2258 046599
02273 066600
02287 C.6601
0.2302 0.6602
0.2316 0.,6603

0.2330 0.6604
0.2344 0.6605
0.2359 G.6606
0s2373 00,6607
0.2387 0.6628
0.2401 0.,6609
0.2415 046610
0ae2429 00,6610
02463 0.6611

0.2457 0.6612
052471 Co 6613
0.2485 0.6613
0.24599 D.6614
002512 0o6615
0.2526 0.6615
0.2540 0.65616
0.2554 0.6617
0.2567 0.6617

0.2581 0.6618
0.2555 0.6619
002608 0:6619
0.2622 0.6620
042635 0.6620
0.2649 0.6621
0.2662 0.6621
0.2676 006622
0.2689 0.6623

022702 0e6623
0.2716 0.6624
0.2729 0.6624
0.2742 0.6624
0.2755 0.6625
0,2769 0:6625
0.2782 D.6626
0.2795 0.6626
(002808 0.6627

Cx

1340.0
1346.4
1352, 7
1359.90
1365.3
13716 6
1377.8
1304.90
1360.2

1396., 4
1402,.5
1408, 6
1414.7
1422, 1
1426.38
1432.8
1438.17
1444, 17

1450.6
145665
1462.4
146842
1‘07/!*3 1
1479.9
148547
1491.5
1497.2

15¢02.9
15G68.6
151453
1522.0
1525.6
1531.2
1536,8
1542: 4
1548.0

155305
1559.0
1564.5
1570.0
1575.5
158009
158644
1591.8
15972

225.0
230.0

235.0 -

240.0
245.0
250,0
255,.0
26000
265.0

27000
275.0
280.0
285, 0
230.72
2G5.0
300.0
305.0
310.0

315.0
3200
325.0
330.0
335.0
34040
345.0
250.0

2\ e

355.0

360 .0
265.0.
370.0
375.0
380.0
385.0
392,90
38540
400.0

40500
410.0
415.0
42040
425.0
430.0
435.0
440,0
445,0



%

PRESSURE =
T RHD
450.0 5.560
455.0 54522
460.0 5.485
465.0 5.449
4700 5,413
475.0 5.377
480.0 54342
485.90 5.308
49C.0 5.273
4395.0 5. 240
500.¢C 5.206
5054 C 52173
510.0 50141
515.0 5.1C%
520.0 5.0CT7
525.C 5.C46
S30.0 5.C15
£35.0 4,684
540.6C Lo G54
£45.0 4,924
550.C 44855
5550 4o 856
56C.0C 44837
565.0 4.8C9
570.0 4.780
57544 4,753
580:C 44725
585.0 %.658
59060 4,671
595.0 4.645
60C.0 4.619
60540 42563
610.0 4.567
615.0 4e542
620.0 44517
625.0 40492
630.0 4467
€35.0 44443
640,0 40419
645,.0 «295
650.0 4.372
655.0 4,348
660.0 4,225
665,0 4.3C3
T 673.0 4.280

84,800
v

0.1799
De1811
0.1823
0.,1835
Ce 1847
0.1860
0.1872
001884
0.1896

0.1509
0.1621
Cel923
0.1945
0.1657
Qe 1970
0.1682
0.1994
0.20Cs6

0o 2C19
C.2031
C.2043
042055
C.20G067
0.20€0
0.2092
C.21C4
Ce2116

0.2129
0e2141
0.2153
0.2165
C.2177
0.2190
0.2202
0.2214
0.2226

0.2239
0.2251
0e2263
0.2275
0.2287
0.2300
0.2212
002324
0.2336

sar (1230 psia)

z

1.0143
1.0142
1.0141
1.014¢C
1,0128
1.0137
1.0126
1.0135
1.0134

1.0133
1.0122
10131
1.0130
1.0129
1.0128
1.0127
100126
1.0125

1.0124
1.0123
1.0122
1.0121
1.012°2
1.0119
1.0118
1.C117
10116

1.0116
1.0115
1.0114
1.0113
1.0112
1.0111
1a0111
1.0110
1.0109

1.0108
l1.C1¢8
10167

'1.0106

1.0105
1.0105
1.0104
1.0102
1.0122

H

0.3792E
003818E
0e3844E
0.32870¢E
0e3896E
GCe3922E
0.3G43E
0.3G74E
0.4000E

0,4026E
0.4052E
0., 4078E
Ca4104E
0,4130E
0.4156E
0.4182€
0,4208%
0.4233E

0, 4256GE
0.4285E
0.4311E
G, 4337E
0.4363E
0.4389E
(.4415E
De4441E
Co 446TE

0.4493E
0,4519€E
Q.4545E
0.4571E
0.4597E
0.46623E
0, 4649E
0.4675E
0.4701E

0.4727E
0.4753E
0o 4TT9E
0.4805E
0.4831E
0.4857E
0.48383E
0.49006%
0.4935E

S

23856.5
23862,3
22927.9
23963.2
232568, 2
24033.1
24067.6
24162.0
2413642

24170.1
24203.8
24237T.2

' 24270.5.

24303.6
24336.4
24369.0
2440105
24433.7

24465, 7
24497.6
2452342
2456047
24591.9
2462350

24653.9
24684.6

2471541

24745.5

247757

24805.6
24835.5
24865.1
24897 .6
24923, 9
24953.1
24982.1

28010.9
2€039.6
28068.1
2306645
2512407
25152.7
25180.6
282084 4
25236.0

ce

5193.6
5193, 6
5193.6
5193.6

.5183.6

5193.6
51936 6
5193.6
5193.5

5193.5
5193.5
519305
5193.5
5193.5
5193.5
5193,5
5193,5
519345

519345
5193.5
5193.5
5193.5
5193.5
5193¢5
5193.6
5193.6
5193.6

5193.6
5193.6
5193.6
5193.,6
5193.6
5193.6
519306
5193.6
51936

5193.6
5193.6
5193.06
5193.6
51934 6
5193.6
5192,6
5193, 6
5193.6

cv

3130.2
313061
3130.0
3130.0
3129.9
3129.8
312907
3129.7
3129.6

312%.5
3129.5
312964
3129.3
3129.3
3129.2
3129.1
312941
3129.¢

3128609
3128.9
3128.¢8
3128.7
3128.7
31286 &
3128.56
3128.5
312804

3128.4
312843
3128.3
3128.2
3128.1
31238.1
3128.0
3123.0C
3127.9:

3127.9
3127.8
3127.8
3127.7
3127a7
3127.6
3127.6
312765
3127.5

cP/CV

1.6592
126592
1.6593
1.6593
1.6593
1.6594
1. 6594
1,6595
1.6595

1.6595
1.65%6
1.6596
1.6596
1.6597
1.6597
1.6597
166598
1.6598

10,6598
1.6599
1.6599
1.6600
1.6600
1. 6600
1,6600
1.6601
1,6601

1.6601
1. 6602
1.6602
16602
1.6603
1.6603
16603
1.6604
1.6604

1.6605
1.6635
1.6605
16605
1.6606
1.6606
16606
1.6607

VISCD

0.3597E-04
00 3614E-04
0. 3631E-04
0.3647E-04
C.3664E-04
0.3681E-04
0o 2698E-04
0.3714E-04
C.3731E-04

C.3748E-04
Ce3T64E~04
0,3781€E-04
0.3797E-04
0c 3814E-04
0.3832E-04
0.3846E~04
0.3863E-04
0.3879E-04

0e 2895E~04
0e.3912E-04
0.3928E-04
0.3944E-04
0.3960E-04
0039T7E-04
043G93E-04
0.4009E-04
00 4025E~04

0.4041E-04
0.4057€-04
0.4073E-04
00 4089E-04
0.41056-04
C.4120E~-04
0:4136E-04
0.4152E-04

0.416BE-04"

2.4184E-04
0.,4199E-04
0.4215€E-04
D.4231E-04
Go4246E-04
(.4262E~D%
0.4278E~04
0.4293E-04
Ca4309E-04

VISCK

0.2329E-01
062356E-01
2.2383E-01
0.2410E-01
0.2437E-01
0.24€4E-01
0e24G2E-01
N.2519E-91
0.2547E~01

0,2575€E-01
0.26C3E-01
0,2621E-01
0.2650E-01
00, 26837F-01
0.2T16E-01
Ce2744E-01
0e27713E-01
D.2802E-01

0.2821E~-01
D.2860E-01
0.288%E~01
D.2918E-01
D.2648E-01
0e29775-01
0.3 7E~01
0.3036E£-01
0.3066E~01

0.3096E-01
0.3126E-01
0.3157E-01
0-3187F-01
0.3217€-01
0.3245E-01
0.3279E~-01
0.3210E~01
0.3341E-01

0.3372E-01
0.3403E-01
0.3434E-01
D.3465E-01
0e34S7E-01
0.3529E-01
0.3560E-01
0.35925-01
0.3624E-01

K

C.2821
02834
0.2847
0.2860
0.2873
0.2886
0,2899
0.2912
0.2925

0.29328
0.29%51
0.2964
0.2976
02989
0.3002
0.3015
Co3027
N.3C40

003053
0.32065
0.3078
0.3020
C.3103
0,3115
0.3128
0.3140
0.3153

0.3165
0.3178
0.3190
053202
0.3215
0.3227
03239
0.3252
0.3264

03276
003288
0.3301
0.3313
0.3325
0.3337
0.3349
0.3361
0.2373

PR

0.6627
00,6628
0.6628
06628
0.6629
0.6629
0s 6630
N.6630
0.6630

0.6631
0.6631
0.6631
Da6632
0s 6632
G.6632
0.6633
0o 6633
0.6633

0.6634
0.6634
0o 6634
06634
0.6635
0s 6635
D.6635
0.6636
0.6636

0.6636
0.6636
Ce6637
0.6637
0.6637
0.6637
G.6637
C.6638
06638

0.6638
0e 6638
0.6639
0.6639
00,6639
06639
0.6639
0.6640
C.6640

C*

1602.5
1607.9
1613.2
161845
1623.8
1629,.1
1634454
1639.7
1644.9

165C.1
1655.3
1660.5
1665. 7T
1670, 8
1676.0
1681.1
160642
1691,.3

1696.4
1701.5
170655
1711.5
1716.6
1721, ¢
172646
1731.5
1736.5

1741.5
1746.4
1751.3
175662
1761.1
176640
1770.9
1775.7
178066

1785.4
176062
1755.6
1756.8
180406
1809.4
1214.1
1818.9
1823,4

T

450.0
455.0
460.0
46500
475.0
475.0
480.0
485.0

450.0

495.0
500.0
S05.0
510.0
51540
520.0
525.0
530.0
535.0

540.0
545.0
5500
565.0
560.0
5650
57040
575.0
582.0

5850
593.0
595.0
£00.0
605.0
610.0
615.0
620.0
62560

630.0
635.0
640.0
645,.0
65C.0
655.0
6560: G
665.0
£70.0

A3/15



%

PRESSURE =
T RHO
675,0 44258
680.0  4.236
685.0 4.214
690.0  4.192
695.0  4.171
700e0 44150
705.0 44129
710.C  4.108
715.0  4.088
720.0  4.C67
725.0  4.C47
730.0 4.027
735,C  4.0C8
74G.0  3.688
745.0  3.6569
750.0 30549
755.6 34929
76C.0  3.912
765,0  3.893
770.0  3.875
775.0  3.856
78C.0 2,838
785.0 3,820
796.0  3.803
795.0  3.785
800.0  3.768
805.C  3.750
810.0 .723
815.C  3.716
820.C  34£59
825.0  3.683
83C.0  3.€66
835.0 34653
840.0  3.634
845.0 3.618
856.0  3.602
855.0 3.5€6
860.0  3.570
865.C 3,555
87000 3,539
875.0  3.524
880.C  3.509
885.0  3.494
§90.0  3.419
895.,0 3,464

84.800
v

042349
0.2361
0.2373
0.2385
0.2397
0s2410
0.2422
0.243%
0.2446

0.2459
0.2471
C.2483
0o 2465
0.2508
0.2520
0.2522
0.2544
0.2556

D.256€9
0.2581
0.2593
0.26C5
0.2618
0.2630
0.2642
0.26%4
0.26€6

0.261S
C.2691
0627C3
C.2715
0.2728
0. 2740
0.2752
0.27¢4
0.2777

Ce 2789
C.2801
0.2813
0. 2825
0.2838
0.2850
0.2862
C.2874
0s2887

BAR
z

le0102
1.0101
1,01C0
1.0100
1.CC99
1.0098
1.0098
1.0CS7
1.0097

1.0096
1.0095
1.2CS5
1.0CS4
1.0064
1.0Cs3
l.C0S92
1.0C82
14 0091

1.0C91
1,0090
1.0090
1.0C89
1.0C88
1.23388
l1.0887
1.0027
1.0086

1.0086
1.0085
1.0085
1.5084
1.0C34
1lo0C83
1.2083
l.CC82
1.0082

1loCC81
1.0381
1.0C80
1.0080
1.0¢89
1.0C79
1.0079
1,0078
1.0078

(1230 psia)

H

0.4961E
0.4987E
0e 5012E
0.5039€E
0.5065E
0, 5090¢E
0.5116E
0.5142E
0.5168E

0. 5194E
0.5220E
0.5246E
0.5272E
0.5298E
0.5324E
0.5350E
0.5376E
00,5402E

0.5428E
0, 5454E
0.548QE
0.5506E
0.5532E
0.5558E
0.5534E
0.5617E

e S636E

0.5662¢
0.5688E
00 5714E
0.5740E
0.5766F
0.5792E
0.,5818E
Oe 58447
N.5870¢E

00 5896E
0.5922E
0.5947E
0, 5873k

0.5969E

0.6025E
0.6051E
0.5077E
Oe 6103E

S

2%263.5
25290.8
25318, 0
25345.0
25371.9
2£3S8, 6
25425,2
25451.7
2478,.1

2550403
25530.4
25556.3

2£582. 1.

2¢607.8
2563344
25658.8
25684,2
25709 4

25734.4
25759 4
25184.2
25809.0
22833, 6
2¢854.0
25882.4

25906.7T .

2£530.8

2£954.8
2£978.8
260026
2602663
2€049.9
26073 .4
260386.7
2€120. 0
2€143,.2

2€16643
26189.2
26212.1
2623409
2€257.5
2¢280.1
26302.6
2¢324.9
2£347.2

cp

5193.6
5193.7
5193.7
5193.7

. 5193.7
519347

5193.7
5193,7
5193,.7

5193, 7
5193.7
5193.7
5193, 7
5193.7
5163.7
5193.8
5193.8
5193,8

5193.8
5193, 8
5193.8
5193.8
5193.8
5193.8
5193, 8
5193.8
5193.8

5193.9

'5193.9

5193,9
5193,9
5193.9
5193.9
5193.9
519309
5193.9

51939
5193.9
5193.9
5194.0
5194.0
5194, 0
5194.0
5194.0
519400

cv

31274
3127.4
3127.3
3127.3
3127.2
3127.2
3127.1
31271
3127.1

312760
3127.0
3126.9
31260°
3126.8
3126.8
3126.7
3126.7
3126.7

3126.6
312666
3126.5
3126.5
3126.5
3126.4
312604
3126.4
3126.3

3126.3
3126.2
312602
3126.2
3126.2
3126.1
3126.1
312600
3126.0

312600
3125.9
3125.9
3125.9
3125.8
31258
3125.8
3125.7
212567

cP/CV

1.6607
1.6607
1.6607
1.6628
1.6608
1.6608
1.6608
le 6609
1.6609

16609
1.66029
1.6610
1,6610
1.6610
1.65610
1.6611
1.6611
la 6611

1.6611
1a6612
l.6612
1.6612
1.6612
1.6613
106613
1.6613
1.6613

l.6614
1.6614%
le6b6l4
l.6614
1.6614
1.6615
l.6615
165615
1.6615

16615
1.6616
1.6616
1.6616
1.6616
1686617
1.6617
16617

16617

VISCD

0.4324E-04
0.4340E-04
0a4355E-04
0.43T71E-04
0,4386E-04
0.4402E-04
0.4417E-04
0 4432E-04
Q.4448E-04

00 4463E-04%
J.44T8E~D4
0.4493E-04
0.4509E-04
0.4524E-04
0.,4539E-04
0.4554E-04
0.4569E~-04%
004584E-04

0+ 4595E-04
00, 4614E-04
0.4629E-04
0.4645E-04
0.4659E-04
0.4674E-04
Ca46839E-04
0. 47045~-04
0.4719E-C4

D.4734E-04
0.4749E-04
0o4764E~04
0.4179E-04%
0.4T793E~04
0.4808E-04
C.4823E-04
0o 483BE-04

0.4852E-04

Do 486TE-QG
0.4882E-04
0.4896E-04
0.4911E~04
0.4925£-04
004940E-04
(0e4955€E-04
0.4969E-04
0:.49845-0%

VISCK

0.3656E-01
N.7688E-01
G.3721€-01
0.3753E-01
0.3786E-01
0.3818€E-01
0.3851E-01
043884E-01
0.3917E-01

0,3950E~-01
N.3383E-21
0.4017E-01
0.4050F-01
0.4084E-01
0e4117%-01
0.4151C-01
0.41€56-C1
0,74219E-01

0.,4253E-01
0.4287€E-01
0.4222E~-01
0.4356E-01
0.4391F-01
0.4425E-01
0044606‘01
Ne44S568-01
0.4530€-01

D.4565E-01
0.45600E-01
0.4636E-01
0.4671E-01
0a47CTE-C1
De&7426-01
0.4778E-01
06¢4814E-01
0.485GE£~-01

0s4886E-01
De4922E-01
0.4659E-01
0.49955~01
0.5032E-01
0.5068£-01
0.5175E-01
0.5142E6-01
0.51796-01

K

0.3385
0.3397
0,3409
(a3421
0.3433
03445
0.3457
003469
0.3481

063493
01s 35005
043517
C.3528
0.3540
023552
D.3564
£.3575
0.3587

‘0.3599

0+3611
De3622
0.3634%
0.36456
0.3657
0:3669
2.3680
0.3692

03704
03715
0.3727
0.3738
0.3750
043761
03773
03784
03795

0,3807
0.3818
0.2830
0.3841
0.3852
0e3864%
0.3875
0.3886
0.3898

PR

0.6649
0.6640
Qe 6640
Q.6641
Qe6641
0.6641
0.6641
00 6641
0.6642

De 6642
N.65642
0.6642
D.6642
Q.6642
0o 6643
N.6643
D.6643
Qe 6643

0.6643
Co 66473
0.6643
0o 6644
Q.6644
0.6644
0s 6644
Q.6644
0,6644

0. 6644
0.6645
0.6645
0.6645
0o 6645
(Va6645
0.6645
QOs 6645
0.6645

0, 6646
0.6646
0, 6646
N0.6646
0.6646
(e 6646
N,6646
0.6646
D.6646

Cx

1828.13
1833,.0
1837.7
1R42.4
1847, 1
1851.7
185644
186100
1865.6

187002
1874.8
187G.4
1884.0
1888.6
18636 1
1897.7
1602.2
19056, 8

1911.3
1915.8
1920.3
1924, 7
1829.2
1923,.7
193841
1942.6
1947.0

195144
1955.9
1960.3
1964, 7
1969, 0
1973.4
1977.8
19824 1

1960.8
1995,1
1999, 5
2003.8
2208.1
2012. 4
2016.6
2020.8
2025.2

675.0
680.0
685.0
690.0
695, 0
700.0
7065.0
710. 0
715.0

7200
725.0
730.0
735.0
740.0
T45.9
750.0
755.0
T60.0

T65.0
770.0
775.0
73060
785.9
760.90
795.0
803.0
805.0

810.0
815.0
820.0
82549
820.6
£35.0
840.0
845.0
850.,0

855.0
860‘0
865, 0
870.0
875.0
88Ca 0
885,0
890.0
895,0



¢

PRESSURE =
T RHC
900.0 3.450
90540 3,435
910.C 24421
915.0 3.4C6
920.0 3.292
925.0 3.378
930.0C 3e 3€4
935.0 3.351
540.0 3.337
§45.0 3.323
550.0 3.310
55560 3,267
260.0 3.283
9565.0 3270
970.0 3.257
$75.0 3.244
982,90 3,231
985.0 3.219
990.0 3,206
$95.0 3.194

8s.8c0 8AR (1230 psia)

v

G.2869
0e2911
€.2523
0.292¢6
0.2548
Ce 2560
0c 2972
0.2985
0.2667

c.3009
0.3021
0.3023
C.30406
0,32058
C.3C70
G.3C82
Ce3655
0.31C7

0.3119
042131

z

1.0077
140077
1.0077
1.C0C16
1.007¢6
1.GC75
1,00175
1.0075
1.0C74

1.0C74
1.0C173
1.0073
1.0Q73
lo CC72
1.00172
1.0C71
1.CC71
1.3C71

1.0070
1.0070

al

0.6129¢
0o 6155E
C.6181E
0.6207E
N0.6233E
0.6259E
0, 6285E
0.6311E
0.6337E

0.6363E
0.6339€
0.6415E
0.6441E
0o 646TE
0.6433E
0.6516E
C. 6545
0.65T1E

0,6597E
0.6623E

S

26369.4
2€391.5
2€413.5
2643504
26457.2
2€478.9
2€500-,6
2€522.1
2€543,56

26564,9
2658642
2€607.4

26628,5,

266495
266704
26691.3
2€712.0
2€732.7

26753.3
26773.9

ce

5194.0
5194.0
5194.0
519440

519441

5154.1
51940 1
51%94.1
5194.1

5194.1
519441
5194.1
5194.1
51946 1
5164.1
5194.2
51G4.2
519442

5194.2
5194.2

L

cv

3125.7
3125.6
3125.6
312566
3125.5
3125.5
312545
3125.4
3125.4

312544
312564
3125.3
3125.3
312563
312%5.2
3125.2
3125.2
3125.2

3125.1
3125.1

cP/CV

1.6617
1.6618
1.6618
16618
1.6618
1.6618
1.6618
1.6619
1.6619

1.6619
16619
1.6619
1.6620
1 .6620
1.6620
1.6620
l1.6620

1.6621
1.6621

Visco

0.4998E-04
0.5013E-04
0.5027E~-04
005041E-04
0.5056E-04
0.5070E-04
0o 50B5E-04
0.5099E-04
005113E-04

0.5128E-04
0. 5142E-04
0.5156E-04
C.51T71E-04
0o 5185E-04
0.5199E~04
0,5213€E-04
0.5227E-04
0.5242E~-04

0.5256E-04
0.5270E-04

VISCK

0.5216E-01
N.5253€~-01
0.5250E-01
0.5328E~01
0.5355E-01
0.,5403E~0C1
0.54412-01
0.5479€-01
0.5516E~01

0.5554E-01
0s5593E~01
Na.5631F-01
0.5669E-01
0o 5708E-01
0.,5746E-01
0.57£5E6-01
0.5824E-D1
0.5863E-01

0.5902E-21
0.5941E-01

K

063909
0.3620
0.3931
003943
0.3954
0.3965
C.3976
0.3937
0o 3999

0.4010
0,4021
C.4032
0.4043
00 4054
064065
0.4076h
Q.4087
J.60098

0.4109
0.4120

PR

0e 6647
0.6647
0.6647
Oe 6647
0.6647
06647
0.6647
D.6647
0 6647

Q.6647
066648
DebbH4B
0.6643
0.6648
Ceb6648
0s 6648
D.6648
Q.6048

0.6648
0.6648

C*

2029, 4
2033.1
2037.9
204261
204644
2050.6
2054.8
2059.0
2063, 2

2067.3
20715
2075. 1
2079.8
2084.0
208841
20G202
2066, 4
21C0.5

2104. €6
2108.,7

90060
95,0
910.0
9150
920.0
925.0
930.0
935.0
G40.0

545.0
951, 0
955.0
960.0
QﬁSoo
370.0
9756 0
QE0.0
$85.0

950.0
995.0

A3
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L %

PRESSURE = 103.420
T RHO v
0s0 170261 04,0579

10.0 16.686 0.0599

20.0 16.147 0,.C619

30.0 15.642 0.0639

40.0 15.168 0.0659

5060 14,722 0,0679

60.0 14.301 0.0659

7C.C 13.904 0.C719

80,0 13,528 G.CT739

S0.0 13.172 0.0759

100,0 12.834 0.CT79
110.0 '12.513 0Q.C759
120.0 12.2C7 0a.C819
132.80 11.617 (C.C829
14G.06 11.639 0.0859
150.0 114375 ©£-G879
160.0 11.122 0.C869
170.0 1C.860 0.0919
180,C 10.648 0.0939
130.0 10.426 0.0S59
2C2.0 10.213 0.0879
210.0 10.009 0.696%9
22Cs0 2812 00,1019
230.0 G.624 (0.1039
240.0 G.442 0.1059
250.0 G.267 0.1079
260.C %.0S8 0.1C59
27C.0 8,636 0.1119
280.0 8.779 0.1139
29Ce0 8.€627 Qo1159
200.9 8.481 0.1179
3130.8 8.229 (.1199
320.0 8,202 041219
. 33C.0 8.C70 0.1239
340.0 7.542 0.1259
350.0 7.818 0.1279
360.C T.697 0.1299
370.0 7.580 0.1319
38C.0 T.467 0.1339
390.0 Te357 00,1359
400.0 7.250 0.1379
410.0 7,147 0.1399
420.0 7.046 0.1419
430.0 £.648 0.1439
440.0 60853 0.1459

BAR (1500 psia)

z

1. 0549
1.0527
1.0507
1.06489
1.C471
1.0455
1.0439
1.0425
1.0411%

1.0398
1.0366
1.0374
1603€3
1.03532
1.G343
1. 0334
1.0325
1.0316

1.0308
1.0300
1.0292
l.02¢e5
1,G6278
1.0272
1.0265
1.0259
1.0254

1.0248
1.0243
140237
1.0232
1.0228
1,0223
1.0218
1.0214
1.0210

1« 02C¢
1.0202
1.0198
10194
1.0191
1.0187
1.01384
1.0181
1.0178

H

0o 1460E
0.1512E
0.1564E
0.1616E
0. 16682
0,1720F
C.1772E
0.18248
0.1876E

«1928E
0.1980E
0.2032¢€
06 208 4E
D.2136%
0.2188E
0. 2240E
0.2292E

"0.2344E

0.2396E
0. 2448E
0.2500E
0.2552E
0o2603E
Q. 2655E
0,2707E
0.275GE
0.2811F

0.2863E
0.2915E
0. 2967€
0.3319E
0.3071€
0,3123E
0.3175€
063227E
0.3276E

0,3331E
0.3382€
0.3434E
0o 3486E
0.353¢E
0.3550¢
0.3642E
0.3694E
0o 3T46E

S

18387.2
1857443
18754, 8
18929.2
16098,0
16261s 4
16419.9
16573.6
16722.9

16868.0
20009.2
2014646

26280, 5.

20411.0
20523.3
20662.5
20783.9
209024 4

21018.4
2113167

21242.7

21351.3
21457. 7
21562.0
21664,2

217644

21862,8

21659.3
22054.0
22147, 1
22238.5
22328.3
22416.6
22503.4
22588, 8
22€72.8

227554 5
22836.8
2291€.9
22995, 8
23073.6
23150.1
23225.6
23300.0
233733

cp

5202.8
5201.8
52009
5200.2

. 5199.5

5198, 8
5198.3
5197.8
5197.3

5196.9
5196.5
51%6.2
5195, 9
5195.6
5195.3
5195.0
5194.8
5194 6

5194.4
51940 2
5194.1
5193.9

5193, 8-

5193.7
5193.5
5193.4
5193.3

5193, 2

''5193,1

5193.1
5193.0
5192.9
5192.9
5192.8
5192.8
5192.7

5162, 7
5192.6
5192.6
5192, 6
5192.5
5192.5
5192.5
5192.5%
5192+ 4

G .

cv

3148.9
3148.2
314745
3146.8
31l46.2
3145506
3145.0
3144.5
3143.9

3143, 4
3142.9
3142.4
3142:0
31415
3141.1
3140.7
3140.3
3139.9

3139.5
313961
3138.8
3138.4%
3138s1
3137.7
31374
3137.1
3136.8

313645
3136.2
3135.9
3135.5
313544
3135.1
3134.8
313446
313444

313441
3123.9
3133.7
3133.4
3133.2
3133.90
3132.8
3132.6
3132.4

cp/Cv

1.6523
1.6523
16524
1.6525
1.6526
106527
1.6529
1.6530
1.6531

126533
1.6534
1.6535
1.6537
106538
1.6540
1.6541
le 6543
1:6544

1.6545
106547
1.65438
1.6550
1.6551
146552
1o 6554
1.6555
1.6556

1.6558
1.6559
16560
1.6561
1.£562
1.56564%
1.6565
126566
1.6567

16568
1.6569
15570
1.6571
1,6572
1.6574
1.6575
1.6576
16577

VisSCOo

0.1855E-04
0.1901E-04
0e194TE-04
0.1991€E-24
0.2036E-04
0.2080E~-04
0.2123E-04
0.2167E-04
0.2209E~04

0-2252E-04%
0.2294E~04
0.23356-04
0,2377E-04
N.2617E-N4
0.2458E-04
0.2498E-04
0.2538E~04
0:2578E-D4

0.2618E-04
00 2657E-04
0. 2696E~-C4
Ce2734E~04
0.27T72E-04
0.2811E-04
0. 2848E-04
0.2886E-04
042924E~-04

0.2961E-G4
0.2998E-04%
Uo3034E-04
0.30T7T1E-04
0.3107E-04
0.3143E-04
0.3176€E-04
003215E-04
£.3251E-04

0. 3286E-04
0.3321E~04
0.3356E-04%
(.3391E-04
0.3425E-04
Ca3460E~C4
0.3495F-C4
G.3529E-04
0o 3563E-04

VISCK

0.3869E-02
0.4102E-02
0,4340E-02
0.,4583E-02
0.4822E-02
0.5086E-02
0.53456-02
065610E~02
0.5879E-D2

06 &£154E-02
0.6434E-D2
0.6T7T19E-02
0aT2C2E-02
N TIC3E-Q2
Ca7603E-02
N.79CTE-N2
C.8217E~02
008531E-02

C.8849E-C2
0,8173E-02
0.G65C1F-02
0.G834E-02
0.1017€-01
0.1051€-01
0., 1086E-01
Ne1121E-01
0.1157€-01

0,1193€-01
0.122%E-01
0. 1266E-01
0.13C4E-C1
0. 1341E-01
N.1380E-01
0.1418E-01
061457601
0014975‘31

0, 15376-01
0,1577€-01
0.,1612E-01
0.165%9E-01
J.17C1E-01
On17432E-01
0.1786E-01
G.1828E-01
0. 1872E-01

K

0.1503
0.1536
001570
0.1603
0.1636
0.1668
0.1701
00,1733
0.1765

0.1797
0.1828
0.1860
0,1891
D.1922
0a1652
0.1983
0.2013
022043

0.2073
(0. 2103
N.2133
0.2162
0.2191
0a.2221
0s2249
0.2278
0.23067

0.2335
00,2364
0.2392
0.2420
0o 2448
00,2476
0.2503.
0,2531
0.2558

002585
Na2612
0.2639
0.2666
0.25693
0.2720
0.2746
0.,2772
0.2799

PR

0.6417
0.6432
0o 6446
0.6458
0.6470
0.,6480
0.6490
0.6“99
0.6507

0.6514
0.,6521
0.6528
0.5534
0.6539
06545
J.68550
0:6554%
0e 6558

06563
0. 65566
’:’16570
0.6573
0.6576
0.6572
0.6582
0.6585
0.65E8

0.6590
0.6592
09659(1
0.6597
00 6599
0.6600
0.6602
0, 6604
De 6606

06607
0.6609
C.6610
0.6611
0.6613
O0.6614
2.6615
0.6616
00,6618

C*

1022.1
1038.6
1054, 8
1070.8
1086.5
1102.0
1117.2
1132, 4
1147.4

1162.1
11766
1191.0
1205.2
1219.3
1233,2
1246.9
126C.6
1274.5

1287.3
130045
12313.6
132645
1329.4
1352.0
1364, 6
1377.1
1389.5

1401.7
1413.9
1425.9
1437.9
1449, 1
1461.5
1473,2
14844 8
149643

1507.7
1519.0
153062
1541.4
1552.5
1563a45
1574.4
1585.3
1596,1

0.0
10.0
200
30.0
40.0
50.0
60.0
70,0
80.0

90.0
192.0
110.0
128.0
130.0C
140,0
150.0
162.0
17060

190.0
19%.C
200.0
210.0
220.0
230.0
24000
2500‘0
26C.0

219.0
280.0
290.0
300.0
3100
320.0
330.0
34040

©350.0

360.0
370.0
380,0
390.0
450.0
4100
420.0
43G.0
440.0
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¢

PRESSURE =
T RHI
45C.0 6.760
460.0 6,670
473.0 6.582
4280.0 6.456 .
450.0 6.413
50C.0 6.331
51C.0 66252
522.0 6.175
53C.C 6.0%9
540.0 6.026
550.0 5.554
560,80 S.€24
57C.0 5.615
580.0 5,748
590.0 S.683
600.0 5.619
61Co0 5.556
620.0 54495
63000 50435
656G.0 54377
650.0 5.319
660.0 5.263
67C.0 5.2C8
68C.0 5¢155
69C.0 5.102
7CL.C 5.050
710.0 5.0¢C0
- 720.0 44550
7300 4,901
74C.0 44854
750.0 4, 8C7
760.0 4,761
773.0 4.716
78050 40672
739040 4,629
300.0 4.586
810.90 4e544
820.0 44503
820.0 44,463
34G.0 44423
85C. C 40385
860.0 “4e340
27C.0 443209
880,0 40212
§90.0 4.226

103.420
v

0.1479
001499
0.1519
0.1529
0.,1559
0.1579
0.15G9
0.1619
0.1640

D. 1660
0.1680
C.17C0O
0.2720
0e 1740
Ce 1760
0.1780
0. 1800
041820

0. 1840
0.1860
C.1880
0.19C0
0.1520
Ce 1940
0.1660
0. 1580
(1, 2000

0.2020
G.27240
C.2060
06.2080
0.2100
¢c.2120
02140
Q.2160
0.2180

0.22C1
0.2221
0.2241
0.2261
Ca.2281
0.2301
0.2321
0.2341
0.2361

BAR
z

1.C175
160172
1.0169
1.01¢46
1.01€3
1.01€1
le 0158
1.8156
1.0153

1.0151
1.0146
1.0144
160142
1.0140
1.0128
1.0136
1.0134

10132
1.0130
l.0128
1.0127
1.0125
1.0123
1.0122
1.0120
1.0119

1.0117
1.0115
1.C0114
1,0113
1.0111
1.011¢0
1,0103
1.0187
1.010¢

1.0105
1.01G2
l1.0102
1.0101
1.0100
1.32059
1.00¢%8
1.0097

.0CB5

(1500 psia)

H

0.3798E
0s 3850E
0.3902E
0.3954¢€
0.40C6E
0.405868
0s 4109E
Ce4161E
0.4213E

0.4265E
0.4317¢
Q.436CFE
Qeb421E
Oc 44T3E
0.4525%
0.4577%
Co 4629E
N.4681E

0. 4733E
0. 4785¢
0.4836F
2.4388E
044940
0.4992€E
D.5044E
0.5096E
0.5148E

0.5200CE
0.5252E
0.5304E
0. 5356F
0.5408€
0.5460E
0055115
0.5563E
0.5615E

0.5667E
0.5710E
Q0.5771E
0.5823¢€
C.5875¢E
0.5927E
0.5979€
0.6031E
0.6083E

S

23445,6
23516.9
23587.3
23265606
23725.1
22792.7
23859, 5
23525.3
23G890.4

24054.6
24118.1
24180,.8
24242.8

24204, 0

24364.5
2442443
24483.4
24541.9

24599.7
244656.9
2471354
24769.4
2482447
24879.5
24933.7
24987.3

25040.4°

2£093.,0

25145.0 -

251%96.5
2524745
2£298.0
2£348.0
2£297.6
25446.6
2549543

2E543.4
25591, 1
25638.4

7 2£685,3

257317

25777.8

2£823.4
2£868.6
25913.5

cp

5192.4
5192.4
5192.4
5192, 4

5192.4

51682.4
5192. 4
£192.4
5192.4

5192.4
5192.4
5192.4
5192.4
5192.4
5192.4
5192.4
5192.4
5192.4

5192.4
5192.5
5192.5
5192.5
5132.5
519245
5192.5
5192.6
5192.6

5192.6
5192.6
5192.6
519266
5192.7
5192.7
5192.7
5192.7
51G267

5192.8
5192, 8
5192.8
5192.8
5192.8
5192.9
5192.9
5192.9

1 5192.9

L4

cv

3132.2
3132.0
3131.8
313107
3131.5
3131.3
313101
3131.0
3130.8

3130.7
313069
3130.4
3130.2
313Ce1
3129,.,9
3129.8
3129.7
3129.5

3129.4
3129.3
3129, 1
3129.0
3128.9
312808
3128.7
3128.5
3128.4

3128,3
3128.2
3128.1
312840
3127.9
3127.8
312747
312746
31275

3127.4

S 3127.3

3127.3
3127.2
312761
3127.0
3126,9
3126.8
3126.8

crP/CV

1.6578
1.6578
1.6579
16580
1.6561
1.6582
1.6583
1.6584
1.6585

1;6586
1. 6586
1.6587
1.6588
1,6589

‘146590

1.6590
1.6591
1.6592

1.6593
16593
16594
1.6595
1.,6595
146596
1.6597
1.6597
1.6598

1. 6599
1.6599
1.66C0
1. 6600
1,6601L
146602
1.6502
16603
1,6603

1.6604
1.6604
1.6675
1.6605
1.6606
1.6607
126607
1.6608
1.6608

VISCD

0.3597E-04
0.3631E-N%4
0036645’04
0.3698E-04
0.3731E~-D4
0.3764E~04
0, 3797E-04
0.3832E~04
0.3863E~-04

0.3895€-04
0. 3928E-04
C.3960E-04
0.3993E-04%
Lo4N25E-04
Cea0578-04
0.4089E-04%
C.4120E-04
0.4152E-04

0.4184€£-04
0.4215E~04
004246E-04
G.4278E-G4
0.4309E-C4
0.4340E~C4
0.4371€E-04
0,4402E-C4
0.44325~C4

05 4463E-C4
0.4493E-04
0.4524E-04
06 4554E-04
0.4584E-04
0.45614E-04
0.4645E-04
0,4674E-04
0.4704E-04

0.4734E~04
Qo 4T6LE-04
0.4793E-04
0.48235-C4
0.48526-04
DatBB2E-04
0s4911F-04
0.4940E-04
0.4G659E~04

VISCK

0.1916E-01
0.1660E~-D1
0.20C4E~-C1
0.2049E~01
D.2065E-01
0.2140E-01
0.2186E~-01
0.2233E-01
002280F-01

0.2327€-01
062375E-01
0.2423E-01
0.2472E-91
0,2521C~01
N.25736-01
0.2620&E-01
D.2670E-01
0.2720E~01

0.2771E~01
0.2822E~-01
0,2874E-01
0.2926E-01
0.2G78E-01
0.3021E-01
0.3C84E-01
003128E-01
7.31916-01

062246F~01
0.3300E-01
0.3355€-01
0+3%4116~C1
0.3466E~01
0.3522€E-01
D.3575E-01
0.3€636E-01
0,3693E-01

0.3750E-01
0.38C3%~01
0.3866E'01
0.3925E-01
0.36E4E-01
0.4043E-01
0a41C3E~0O1L
0.4163E-01
0.4223E-01

K

00,2825
0.2851
0.2877
0.2903
N.2928
0.2954
0.2989
C.3005
03030

0.3056
0,30851
D.3106
0.3131
043156
0.2181
0,3205
03230
0.,3254

03279
C.3303
0.3328
0.3352
0.3376
0.3400
0.3424%
0,3448
0.3672

003495
3519
0.3543
0.3566
0.32590
Ce3613
0.2636
0.3660
053683

0.3706
Cs3729
0.3752
0.3775
¢.3798
0.3820
0.3843
03866
0.3858

PR

0.5619
N1.6620
0.6621
0a6622
0.6623
0.6623
0.6624
0.6625
0e 6626

0.6627
0s6627
0.6628
0.6629
0.65629
0.6630
On 6[731
(.6631
0.6632

0.6633
006\633
026534
C.65634
0.6635
06635
0.6636
0s 6636
3.6636

0.6637
N.6637
0.6628
0.6638
0.6639
0e 6539
046639
0.6640
0.6540

0.6640
0o 6541
N.6641
0.6641
046642
00,6642
Ne 6642
V6642
0.6643

C*

1606, 8
1617.4
162840
16384 5
1649,0
1659.4
1669.7
1679.¢
16904 1

1700.3
17106 4
172%2.4
1730.3
1740.2
175C.1
1759. 6
17£%.6
1779.3

1789.2
17928.6
1808. 1
1817.6
1827.0G
1836.4
1845.8
1855a 1
1864.3

1872.5

1882.7
1891.8
1900.9
1509,.,9
191849
192745
1936.8
1945 7

1654.5
1963, 2
197241
1980.8
19895
1698.1
20060 7
2015.3
2023.¢8

™

T

45000
460.0
470.0
48000
490.0
500.0
510.0
520.0
530.,0

540.0
55040
563.0
570.0
583.0
590.0
60C, 0
610.0
620.0

630.0
640.6
6506 C
660.0
670.0
680.0
6G92.0
70G.0
710.0

7200
730.0
740.0
750.0
760.0
770+0
780.0
790.0
800.0

810.0
820.0
820.0
6400
850.0
860.0
870.0C
880.0
3¢0.0
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