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INTRODUCTION

This report presents under one cover the thermodynamic and trans-
port propertics of helium in the temperature range of O F to

1600 F and from a pressure range of atmospheric to 8000 psia.

The computed properties were correlated with the most recent
experimental data. The investigzation was sponsored Jointly by
the Atomic Energy Commission and the Maritime Administration

under the Maritime Gas-Cooled Reactor Project.

In the course of the work, a total of ten charts were drawn;
namely,
1) Temperature-entropy diagram
2) Enthalpy-entropy diagram
3) Compressibility factor
L) Constant- pressure specific heat
5) Constant volume specific heat
6) Specific heat ratio
7) Velocity of sound
8) Absolute viscosity
9) Heat conductivity

10) Prandtl number

These charts cover the range of temperatures from O F to 1600 F
and pressures from atmospheric to 8000 psia. These charts are

shown as reduced-scale graphs included at the end of the report,



but full-scale charts are available upon request. Table 3 in
Section IX covers the range of temperatures of O FF to 1600 F and
pressure of 14.696 to 6000 psia. This table was designed to
permit linear interpolation in the pressure range of 14.696 to

2000 psia, within 1% accuracy.

There are a number of papers correlating the thermodynamic data
on helium. The most recent of these are by Simmons (ref. 45)

and Akin (ref. 2). However, most of the data presented does not
sufficiently cover the range of interest applicable to power
cycles, especially in the high temperature, high pressure region.
The transport properties have also been correlated by many inves-
tigators, but the experimental data on which the correlations
were made covered an entirely inadequate range of temperatures
and pressures. The most recent data obtained by Professor Kestin
of Brown University, under MGCR Contract No. D-618-907, is incor-
porated in this report. The experimental work of Professor

B. Vodar, of the High Pressure Institute in Bellevue, France, is
also included. His research covered the thermal conductivity of
helium in the range of temperatures from O F to 700 F, and

pressures of 14.7 to 2500 psia, under MGCR Contract No. D-808-908.
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II
SYMBOLS AND UNITS

Unless indicated otherwise in the text, the standard symbols and

units employed in this report are as follows:

p pressure (psia)

t temperature (°F)

T temperature (°R)

v specific volume (ft3/1b)

s specific entropy (BTU/1b °R)

u internal energy function (BTU/1b °F)

h enthalpy (BTU/1lb)

Z compressibility factor

Cp constant pressure specific heat (BTU/1b °F)

Cy constant volume specific heat (BTU/1b °F)

Cv constant volume specific heat at zero pressure
@  or infinite volume (BTU/lb OF)

Y ratio of Cp to Cv

M molecular weight = L4.003

g gravitational acceleration = 32,17 ft/se02

p density (1b/ft3)

Vg velocity of sound (fps)

K heat conductivity (BTU/hr °F ft)

n absolute viscosity (1b/hr ft)

NPr Prandtl number Eﬁ&
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SURVEY OF EXISTING DATA

A. Pressurc-Volume-Temperature Relations

The most extensive experimental p-v-t data to date, in the range
of interest, is Michels and Vouters' report (ref. 4O0), which
includes the range of temperatures from O F to 300 F, and pres-
sures of atmospheric to LOOO psia. Some other experimental data
is reported by Johnson (ref. 22), and by Keesom and van Santen
(ref. 29). Other investigators who report experimental data

that falls outside the range of normal power cycle application

are Zelmanov (ref. 55), Buchmann (ref. 7), Holborn, and others.,

Within the range of interest to closed-cycle gas turbine appli-
cations, it was found that the Beattie-~Bridgeman equation of
state is confirmed by experimental data. Akin (ref. 2) and
Simmons (ref. L5) found that the Beattie-Bridgeman enuation
agrees within 1% of the experimental data for densities less
than 4.32 1b per cu ft. The maximum densityv used in our report
was L.17 1b per cu ft. The available experimental p-v-t data,
together with the Joule-Thomson data, was used as the basis for
extrapolation (with the aid of the Beattie-Bridgeman equation)

of the thermodynamic properties to higher temperatures.

B. Joule-Thomson Expansion

The most important experimental Joule-Thomson measurements were

reportcd by Roebuck and Osterberg (ref. LL). These covered the



range of temperatures from O F to 600 F, and pressures of atmos-

pheric to 3000 psia. These measurements supersede their previous

work, as well as the work of earlier investipators.

The experimental Joule-Thomson data is useful as an independent
check on the computed thermodynamic functions and as an indica-
tion of the deviation of helium from a perfect gas. Roebuck's
data was used in this capacity and the results will be discussed

later in this report.

C. Specific Heats

The specific heats of helium can be computed directly from the

eaquation of state, or from the p-v-t data if the value of Cp
)
is known. The value of Cp is 1.2416 BTU/1b F, from Keyes
)
(ref. 35), and the value of C, can therefore be calculated from

the relationship

where R = 0.49605 BTU/1b F

Therefore C,  is 0.7455 BTU/1b F.

o0

Keesom (ref. 28) reports C = 0.744L4 BTU/1b R, a Cp of 1.241

Veo
0
BTU/1b R, and also mentions some experimental values that all

(except one) lie outside the present range of interest.
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D. Viscosity

The most extensive experimental investigation of the viscosity
of helium was that of Trautz and Zink (ref. 47), which included
a temperature range of O F to 1500 F. Among some of the other
investigators are Johnston and Grilly (ref. 24), Rietveld and

van Itterbeek (ref. 50), and Kestin et al.

There is fairly good agreement among the various experimental
data. However, there are numerous discrepancies among the cor-
related data of Akin (ref. ?), Keyes (ref. 35), Nuttall (ref.
42), and Newman (ref. 43). The maximum deviation occurs in the
high temperature region between the correlated results of Akin
and Newman, and amounts tc 15% at a temperature of 1300 F,
increasing as the temperature increases. The main difficulty
encountered in the correlations was the lack of experimental
data above 200 F except for that of Trautz and Zink. Correla-
tions were based on the more recent data of Jchnston and Grilly,
and Rietveld and van Itterbeek. To resolve these discrepancies
and to determine the pressure effect on the viscosity of helium,
it was thought necessary to obtain more experimental data in the
higher temperature range. Professor J. Kestin was contracted to
supply the required experimental data (ref. 31). His results
were presented in report form and covered a temperature range

of 70 F to 450 F. His results agreed within 0.6% of those
reported by Trautz, and he determined that the pressure effect
vias neglipgible (0.2% between 14.7 and 2000 psia) in this range

of temperatures. It is estimated that the viscosities presented

Y
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in our report are accurate within 1% in the temperature range of
O F to 1000 F, and within 3% in the temperature range of 1000 F
to 1600 F.

E. Heat Conductivity

There is very little experimental heat conductivity data of
helium in the temperature range above 200 F. The only data
reported above 200 F is Kannuluik and Carman's (ref. 25)

and Cheung's (ref. 10). These data disagree by &% at a tempera-
ture of 600 F. However, Cheung reports that his measurements

with helium might be in error at this temperature.

There are a number of experimental data reported for temperatures
below 200 F, among them those of Keyes, Kannuluik and Carman,
Johnston and Grilly (ref. 23), and Comings (ref. 11). Comings
investigated the.pressure effect along an isotherm of 109 F and
pressures from atmospheric to 3000 psia. There is fair agree-
ment among the various experimental data in the temperature range

below 200 F,

A number of correlations of the thermal conductivity data are
available, -but serious discrepancies have been found among them
in their extrapolation to the high temperature region. Various
theoretical methods are available for predicting the thermal
conductivity. The most common is that developed from elementary
kinetic theory, which assumes infinitely small, hard, spherical,
perfectly elastic, and non-polar molecules as a model in a

Maxwellian gas. The results of this theory indicate that the
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thermal conductivity is predicted by

k = KCvn
= constant
7 = viscosity

The more rigorous theory of Chapman and Cowling assumes a force
potential which includes.terms of repulsion as well as the
attraction of molecules. There are a number of forcg potential
models which have achieved limited success, such as the "Lennard-
Jones" potential, and the modified Buckingham "exp-six" potential
which includes an additional parameter a, over the Lennard-Jones
potential. This parameter a has the effect of varying the steep-
ness of the force potential. These methods require experimental
data in order to evaluate the maximum energy of attraction and

the low velocity collision diameter.

Usually these constants are evaluated from experimental second
virial coefficients, or experimental viscosity data, or a com-
bination of both. The modified Buckingham "exp-six" potential
has met with success in predicting the viscosities and the
second virial coefficients of helium, but fails to predict the
thermal conductivities based on viscosity data, in spite of
varying a from 12,0 to 15.0. The inability of this force poten-
tial and method to predict the thermal conductivity of helium
does not appear to be the fault of the method or potential, but
rather of the basic theory.

11
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The inability to predict the thermal conductivity to any reliable
degree of accuracy necessitated the initiation of an experimental
program. Professor Vodar was contracted to measure the heat con-
ductivity in the temperature range of O F to 700 F and pressure
range of 14.7 to 2500 psia. A graphical comparison of the results
at atmospheric pressure of six different authors, including Vodar,

is shown in Figures 3 and L.

F. Velocity of Sound

There is very little experimental data on the velocity of sound
in helium. KXeesom (ref. 28) states that there is fair agreement
between the values calculated theoretically from the perfect gas
law and the few experimental data. The velocity of sound can,
in theory, be calculated directly from the equation of state,
The velocities of sound presented in this report are obtained

from the Beattie-Bridgeman equation of state.
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CALCULATION OF THERMODYNAMIC FUNCTIONS AND CONSTRUCTION OF DIAGRAMS

A, The Beattie-Bridgeman Equation of State

The equation of Beattie-Bridgeman is given in the following form
(ref. 5):

_ RT(1-e)(V+B) _ A_

b (1)

Ve Ve
where
_ a
A—Ao(l—;
_ b
B = BO (1 - V)
C
e.'.-"—-—-
yr3

= absolute pressure lb/ft2
= 1544 ft-1b/(1b-mole)(°R)

absolute temperature CRankine

< 32 ®© v
|

= molal volume ftB/(lb-mole)(oR)

For helium, the five characteristic constants consistent with the

units given above are

Ay = 1.176 x 10

a = 0.9596

B, = 0.2245 (la)
b =0

¢ = 3740.7

13
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It may be rnoted that iz Peattie-Bridoeman equation cannot be
solved explicitly for 7 ac a function of P and T. It is there-
fore necessary to checose V and T as indceprendent variables in

order to evaluate the thermodynamic properties without using an
iteration scheme. Cross plottings are then recuired in order to
present the results using P and T as independent variables. This

method was used in the plotting of the larse scale charts.

An alternate scheme may be used: the Newton-Raphson method of
iteration, and solving for V with P and T as the independent
variables, Usually the Beattie-Bridgeman equation can be sub-
jected to this method with good results if the series approxi-
mation of the Beattie-Bridgeman equation is used as the first

approximation of V. The Newton-Taphson method of iteratioen,

together with the series approximetion of the Beattie-Bridgeman

equation, was used in the calculation of Table 3 (Section IX).
The iteration was carried out to within 0.01% of pressure,

The calculated p-v-t results are compared with the experimental
work of Michels and Vouters as smoothed, constant pressure lines

in Fig. 1.

B. Computation of Entropy, Internal Energy, Enthalpy, and

Compressibility Factor

One of the Tds equations gives change in entropy in terms of Cv’

T, and P at constant V

Tds = C_dT + T(—gg,)vdv (2)

P o =

<
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Integrating Eq. (2) gives the total entropy at any state with

respect to a reference state

v

2 2 C

S = f (%-%)Vdv + f 7 dT (3)
Vi T 1 v

The variance of Cv with respect to temperature at V=0 is Cv ,
o0

which is constant in the temperature range of interest. There-

fore, the second term of the right-hand side of Eq. (3) becomes

- dT = Cv‘,G InT + C (4)

The first term on the right-hand side of Eq. (3) can be evaluated
from the Beattie-Bridgeman Eq. (1)

RB RBob , 2cR

(6?) =B._+ O_
oT'v v vZ 3 v2T3

2cRBO ZCRBOb

- (5)
;1 Iy

-+

\'A

Integrating Eq. (5) in accordance with Eq. (3), and including

Eq. (4), we have

\'i
RB B B b 2
s = |Rlnv - —vg(l - b) - EE% (1 + =0 - —95) .
[ v VT v 3V ] Vl T=const
r, (6)
+ [Cv<=° lnT] T + st

v=const

15



where s" is an arbitrary constant of integration. Conforming to
the commonly used engineering units as listed in Section II of
this report, the expression for entropy values programmed in the
digital computer was

B

s = 0.4956 [ln(h.003v) - (h.OSBVT _ 2¢

(4.003v) (t+459.7)°

B (6a)
(1 * TgTﬁ%EFT)] + 0.7455 1n (t+459,7) + s"

where s" is arbitrarily chosen as -0.85032 so that the entropy

value at 14.7 psia and 600 F is the same as Akin's (ref. 3).
From the first and second laws of thermodynamics we may write

du = Tds - pdv (7)
Substituting in Eq., (2)

du

c,dT + T(g%)vdv - Pdv

[}

c,AT + [T(%%)v - P] dv

c,dT - [Q%’l,‘cl] v (8)

in which © = % .

16
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Integrating Eq. (8) gives the total internal energy with

to a reference state

u= |- j. ( ) dv + j. C. 4T
T v Voo
vl T=const T1 v=const

The Beattie~Bridgeman equation may be rewritten

R(1 - 5-) A

P (V+B) =
TV2 ;?

From Eq. (10) we have

2
3RcBobT Ao Aoa

A

2
_ [ Pt ] - 3Rc'c2 . 3ReB v -
T v V2 V3

Integrating Eq. (11) in accordance with Eq. (9)

\'
A B B b 2
= |22 (& . 1) 3Re o __o
u [VF'(?V 1) ;;2 (l+ vV ;;29] Vl T = const
T
2
+ [Cv& T] + u"

T1 v = const

respect

(9)

(10)

(11)

(12)

In consistent units, the expression for the internal energy

function with respect to a reference state becomes

17
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B
A 3(1544) (o) (1+ 85wy )J
= 1 o) a - - « VOOV
Y " TT78TTR003 [(‘*-503"7((3'555"’ 1) b .003v(t+459.7)%
+ 0.7455(t+459.7) + u" (12a)

where
u = internal energy (BTU/1b)
v = gpecific volume (ft3/1b)
T = absolute temperature (°R)

a, B, b and ¢ as given in Eq. (1la)

o’
u" = 11,4992, arbitrarily chosen to agree with

Akin (ref. 3) at 600 F and 14.7 psia

The enthalpy may be computed according to its definition
h =u+ pv (13)

in which

=
[

BTU/1b
BTU/1b from Eq. (12a)

ot
i

P = psia
v = £t3/1b

Similarly, the compressibility factor is readily obtained from

its definition

- B
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or

z = 0,37306 &% (14)
in which

p = psia

v = £t3/1b

T = °R

C. Construction of the Diagram

In the computation of the thermodynamic functions, a total of
about 12,000 combined values of T and V were used as input data.
The temperature was in 20 degree intervals from -50 F to 1600 F.
About 130 volumes in convenient intervals were used in the range
from 0.2 to 500 cu ft per lb. The constant volume lines on the
T~s diagrams and the constant temperature lines on the h-s dia-
gram were plotted directly from the computed data. In determin-
ing the constant pressure as well as the constant enthalpy lines,
cross plottings on large scale graphs were necessary to maintain
the degree of accuracy within that of chert reading. Because of
the large amount of computed data available, no interpolation or
extrapolation was necessary to complete the entire range of

diagrams.

D. Independent Checks by Joule-Thomson Data and Michels' Isotherm

Two sources of reliable experimental data are available as inde-
pendent checks of the accuracy of the completed diagrams. They

are Roebuck and Osterberg's Joule-Thomson data, which was used

19
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set of data covers the entire range of interest. However, they

to check the constant enthalpy lines in the T-s diagram, and

P o =

Michels' isotherm, used to check the p-v-t relations. Neither

serve as a check in the region where helium deviates mostly from
a perfect gas; namely the low temperature and high pressure
region. The Joule-Thomson data serves as a reliable indication
that the Beattie-Bridgeman equation consistently defines the
real properties of helium up to a temperature of 600 F. The
Justification for extrapolating the thermodynamic functions to
higher temperatures up to 1600 F), lies in the fact that above
600 F the deviation of helium from the perfect gas law is small.
Any slight'deviétion is well represented by the Beattie-Bridge-

man equation because of the exactness of its fit with experimen-

4

tal data in the low temperature region of O F to 600 F. The
experimental Joule-Thomson data of Roebuck and Osterberg is
compared with the calculated isenthalpiecs in Fig. 2. This was
accomplished by determining the computed enthalpy at a reference
state (usually one atmosphere and the initial experimental tem-
perature) for each isenthalpic. The percent error in describing
the isenthalpics was determined as the difference between computed
temperature and the experimental temperature divided by the com-
puted temperature, using the reference enthalpy and experimental

pressures as the argument.

-y IJIP ME B9 s = G == e
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CALCULATION OF CONSTANT-VOLUME SPECIFIC HEAT, CONSTANT-PRESSURE
SPECIFIC HEAT, SPECIFIC HEAT RATIO, AND THE VELOCITY OF SOUND

A. The Basic Equations

In the computation of specific heats and their ratios, two basic

relations from thermodynamic theory were used:

2
= -2 (50
and
Cp = Oy = T G & (16)

The derivations of these relations may be found in ref. (26) or
in other texts on thermodynamics. With the aid of the Beattie-

Bridgeman equation

2 6RcB 6B _bRc

P 6Rc o 4 o) 1
éljg s 7)
(GT ) v veT VBTh VhTh (

Integrating Eq. (15)
Vo 2
AC,, = [f (&%) dv:l (18)
OT* v
vy T = const

21
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Substituting Eq. (17) into Eq. (18) and integrating,

B B b
6Rc 1 o o
C = —_— — - C 1
or, in consistent units
c = ERe ( 1 + % ) + C_  (19a)
Vo (4.003)(778)T3 \(4.003v)  2(4.003v)?! Ve
where
C, and C, = BIU/1b F
T = %R
v = £t3/1b
R = 1544
B,, b and ¢ as given in Eq. (1a)

Referring to Eq. (16), if C is known, then Cp can be determined.

Rearranging the Beattie-Bridgeman equation in the following form:

PV2 = RT(1 - ¢)(V + B) - A

and differentiating with respect to T at constant pressure,

2Re Bob | (20)
&) - (55 - R) (43, - +)
9T/ p 2PV- (T%“;-?) (V+BO - P%E) - RT (1- ;%?) (1+ 13-“’;;) f%

os o om ov on os o0 om o mp = wm om on e ow wff ou =



Differentiating Eq. (1) with respect to T at constant volume,

() - sl [1 : —-”—9-] (21)
oT/ vy Vk)' - VT3

Combining Eq. (20) and (21) into Lq. {10) and using consistent
units, Eq. (16) becomes

Cp-0v=
hn:ﬁﬁj%T77§i][(Ztggizgﬁmj R)(4.003v + B = Eg%gngJZ
288P(4.003v)>- EQ-(L,.OOBV+B - 352)--;-4«31'(1- —) [(h.oo3v)2+B b]+aA
T2 o L.OO3v . h.OOBvTB o) o)
(22)
where

C, and C_ = BTU/1b °F
T = °R
p = psia
v = ££2/1b
R = 1544

A, a, B,, b and c as given in Eq. (1la)

Note that the term p appears in the right-hand side of Eq. (23).
For each given (T, v) input, the term p must be calculated from

the equation of state.

The ratio of specific heats is readily obtainable from its

definition
Y = C/Cy (23)
23
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The velocity of sound at low frequencies is related to the

equation of state as

2 . (2 = - gt
Vg g(ap)S A . (24)
This equation may be manipulated by the usual relations among
the partial derivatives of thermodynamic functions to give the

velocity of sound in terms of the paftials of p, T and v. Then

2
2 2 VT ,8P,2
v, - - gV (gg)T + ga;* (55) y (25)
or
V2=g+¥ (26)
S
where
- Rc 2
CP = II'OO [RT—(&"Z - RTBO + AO)W
RcB LB bRc
~(—=2 + RTB_b-Aa)——2—ns + —2 f?]
T ° (4 .003v) T (4 .003V)
and
R(L.O B - oo )(1 2¢ ) 2
- lf. 03V + - +
v = BV [ o ~ L.003v k. 003vT> ]
. 778Cy, (4.003v)%
where
v, = ft/sec
¢, = BTU/1b °F
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The velocity of sound at low frequencies is related to the
equation of state as

opP
- a8 - - 25 _ (24)

This equation may be manipulated by the usual relations among
the partial derivatives of thermodynamic functions to give the

velocity of sound in terms of the partials of p, T and v. Then

2
2 . _ uR.9p gV°T 8Py2
Vg gV (av)T e (57) y (25)
or
2 _
VS = ¢ + Y (26)
where
= Re 2
P = 5.0 [RT‘(-';Z - RTBO + Ao)m
RcB L,B bRc
w(—=52 + RTB_b-Aa)——2—my + -2 -}
T (4.003v) T°(4 .003v)>
and
R(L.003v + B. - 2% )(1 2¢_)-°
< . v + - +
v = BV [ o ~ k.003v 1 .003vT3 ]
. 778Cy (4.003v)%
where
v, = ft/sec
¢, = BTU/1b °F

oy II’P’ e ms B M SR B B Em WS BB - B N ll"'lll .
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1544
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b and ¢ are the same as given in Eq. (la).

o? o?

B. Discussion

The accuracy of the computed values of Cp, Cv’

well substantiated, due to the lack of experimental data. However,

Vs, and vy is not

the results presented in this section of the report do not differ
greatly from those predicted from the perfect gas equation, and
are consistent with the available experimental data. Therefore,

it is expected that the results presented for C,, C,, V;, and ¥

p’ v’
do not deviate substantially from the true values of these

properties.

The calculated values for z should be of the same order of

accuracy as the p-v-t relations.

25
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VI

CALCULATION OF ABSOLUTE VISCOSITY, HEAT CONDUCTIVITY,
' AND PRANDTI NUMBER

A. Viscosity
The viscosity of helium may be represented by the well-known

equation derived from statistical mechanics

n = 266.93 (MT)l/2ro’2 J

where J is a function which depends on the form of the potential.

“The potential suggested by Kestin (ref. 31) is the Buckingham

"exp-six" potential. Using this potential and conforming to the

nomenclature of Mason (ref. 37), J becomes
J(kT/e ,a) = fn(B)/z(2’2) [(kT/E)(l-éﬁU]l/B (28)

where fn(B), 2(2’2) are tabulated collision integrals derived
from the form of the potential and given as a function of kT/e
and o by Mason. Kestin found the values of € and r, from experi-

mental viscosity data, for a = 12.4, to be

0
3,225 A

2
)]

8.94,8 x 1016 erg
6.482°K

m
It

e/k

27
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where

n = viscosity (poise)
M = molecular weight (4.003)
T = absolute temperature (°K)

- = minimum potential energy of the force potential

(ergs)
k = Boltzmann's constant
: o)
r, = effective collision diameter at (-e) in A

Our computed results, using the same experimental data, are

0
r, = 3,256 A
e = 8.0245 x 10'16 erg
e/k = 5.813%

However, the difference between the calculated results using

either set of date are virtuelly insignificant.

Eq. (28) describes the viscosities of helium with a maximum error
of 0.5% in the temperature range of O F to 500 F. The uncertainty
will probably increase to about 1% at 1000 F and should not exceed
2% at 1600 F.

The viscosity of helium may also be represented by Keesom's
equation within the same accuracy as Eq. (28). Keesom's equation

with the empirical constants suggested by Dennison (ref. 13) is

w = 6.7 x 10~kr0.68 (29)
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where
1 = viscosity (1lb/ft-hr)

T = absolute temperature (°R)

B. Heat Conductivity

1. At Atmospheric Pressure

As stated earlier, an attempt was made to predict the thermal
conductivities of helium by known methods from statistical mech-
anics by using the force constant g/k, and effective collision
diameter r., determined from experimental viscosity data. The
heat conductivities of helium could not be predicted by this
method within experimental accuracy of the data presented by

Comings (ref. 11), Johnston and Grilly (ref. 23), Kannuluik and

Carman (ref. 25), Cheung (ref. 10), and Keyes (ref. 35). However,

the values e/k and r, may also be determined from experimental

heat conductivity data.

Vodar (ref. 51) estimates that the accuracy of his measurements
is within 1%. This high degree of accuracy enables Vodar's
results to be used in determining &£/k and Lo The equation of
heat conductivity derived from statistical mechanics, conforming
to the nomenclature of Mason and Rice (ref. 38, 39) and using

the modified Buckingham "exp-six" force potential, is

1989.1 Tl/zf)\(B)(a,T*) 501
107 =
1t/ “x “zt%<)

where

29



A = thermal conductivity (cal/cm-~sec)
T = absolute temperature (°K)
_ kT
iy 3
'k = Boltzmann's constant
€ = depth of potential energy minimum

r = position of potential energy minimum
M = molecular weight
fA(B) = transport collision integral
Z(2,2) = collision integral
a = parameter in mod-Buckingham "exp-six" force

potential

The evaluated parameters for helium, using the above method, are

3.0734

2]
i

18,7 x 10'16 er

m
]

g

Note that these values are somewhat different than those deter-
mined from experimental viscosity data. The heat conductivity

derived from elementary kinetic theory is
K = FC n (31)

where
F = 2,5 for monatomic gas

C., = specific heat at constant volume

<

viscosity

b=
1]
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Eq.(30) may also be expressed as

c, fA(B)
N =Fp o 7 37 (32)

If the constant F in Eq. (31) and (32) is chosen to be 2.4
(derived value = 2.5), and using the e/k and r, as determined
from viscosity data, the calculated results of Eq. (31) and (32)

agree well with the experimental data.

A graphical comparison is given in Fig. 3 of Eq. (30) (using e¢/k
and r, as determined from heat conductivity data) with Eq. (31),
(32) and experimental data. The same data is compared to Eq, (32)
in Fig. 4. Both equations agree with the experimental data with
about the same accuracy. However, since Eq. (32) appears to offer
the best fit, it was used to prepare the heat conductivity charts.
No attempt was made to correlate the experimental data a2t atmos-
pheric pressure by a purely numerical technique, since extrapo-
lation to high temperatures on that basis would be invalid. It
may be noted that all three equations agree with the experimental
data fairly well. The results of extrapolation to higher tempera-
tures with these equations agree within 2% at 1600 F. Although

it is recognized that this accuracy is not the true accuracy of
the extrapolation, it is believed that the extrapolated wvalues at
1600 F are probably reliable within 5%.
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2. Pressure Effect

An attempt has failed to predict accurately the pressure effect
on the heat conductivity of helium within the estimated experi-~
mental error of Vodar's data. The Enskog theory of dense gases,
and the empirical relationships derived from this theory were
the methods used. Although these methods failed to predict and
correlate the pressure effect, it is interesting to compare the
analytical and experimental results, especially because helium
is a monatomic gas and closely approximates the model assumed

in theory.

According to Enskog's theory, the pressure effect for monatomic

gases should take the form

,X__ =L+ 1.2 + 0.755y (33)
(@]

)
<

O

For rigid spherical molecules in the regions of low and moderate

densities

oy

2

= b°) + 0.6250(=2) + 0.286 b°)3+ 0.1150 b°)5+ (
y = (vf' 6250 (=) 0.2 9(v~ 115 (iF" eoo(34)

v
The specific volumes are given in Tables 1, 2 and 3. The second
virial cocefficient for hard spheres (b_) may be determined by

o
several methods. The classical ecquation is

- 3
b, = 2/3 m N r, - (35)
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+

The value qQf r, as determined from the experimental viscosity

data is

o
r = 3.225 A

The results using this method are vresented in Table 1?

TABLE 1
100°F 200°F 4,00°F 600°F
K K % K K g | K % K K %
Psia Calc Obs | Diff | Calc | Obs | Diff | Calc | Obs |Diff | Calc| Obs [ Diff]
4.7 | 0.0890| 0,0890 .0986 | .09861 0O Ja178 | 1178 | o .1370 | L1370 ©
100 0.0892
500 0.0898 .0993 L1184 {1224 | 3.3 |.1375 | L1423 | 3.4
1000 0.0905 | 0,0930| 2.7 |.1000 | .1034 | 3.3 |.1190 |.1238 | 3.8 ) .1380 ] .1432 | 3.6
1500 0.0913 | 0.0938 | 2.7 |.1007 | L1042 ! 3.4 |.1195 |.3243 { 3.9 |.1385 | .1437| 3.6
: 000 0.0921 | 0.C945 | 2.5 |.1014 | .1048 | 3.2 |.1201 ;.1250 | 3.9 |.1390 | .1442| 3.6
2500 0.0928 | 0,0951 | 2.4 1,1021 .1055| 3.2 '.1207 |.1255| 3.8 |.1395 ! .1446| 3.5
[ |
The second virial coefficient for hard spheres may also be
determined by
dB
= + —a
bo B Td’F (36)

The second virial coefficient (B) may be predicted from theory if
the values of/rh and e¢/k are known. The calculataed second virial
coefficients; using r, and e/k as determined from experimental
viscosity data, are compared with experimental second virial
coefficients in Fig. 5. The calculated curve was fitted by a

fourth order polynomial and is represented by

* The observed values in Table 1 and 2 were determined by

graphical interpolation of the observed data, in order to
facilitate the calculations.
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B(T) = 16.032 - 1.8129 x 10~2T + 2.3676 x 10~°T?
(37)

- 1.6833 x 10-573 + 4.5151 x 10~ L1RrH

This made it possible to evaluate (bo) from Eq. (36). These
results were used in Eq. (33) and (34) to predict the values

h/ho, which are compared with the experimental data in Table 2.

TABLE 2
100°F 200°F *  LOO°F 600°F
Press K K % K K 9 K K % K K
(PSIA) Cale| Obs [Diff| Cale| Obs |piff Calc| Obs |pirr | Cale| Obs |Difr
14,71 .0890| .0890| O .09861 ,0986| © .1178] .1178] © .1370] .1370f ©
500 . 0897 . 0992 .21183| .1224) 3.4 | .1375( .1423] 3.4

1000 .0903| .0930| 2.9 .0998| .1034| 3.5 | .1188] .1238 4,0 .1379| .1432| 3.7
1500 .0910| .0938{ 3.0 .1004{ .1042| 3.6 | .1193 .1243| 4,0 | .1384] .1437| 3.7
2000 L0917 .0945( 3.0 .1010| .1048| 3.6 | .1199| .1250| 4.1 | .1388| .1442] 3.7
2500 .0924) .0951] 2.8 .1016] .1055( 3.7 | .1204) .1255] 4.1 | .1393| .1446] 3.7

According to the theory, AT = 2,938. An attempt was
Mo E; min

made to use this relationship by plotting é%ER versus p.
However, due to the lack of sufficient experimental data, this
method was not used. It is expected that the minimum might
occur at approximately 10,000 to 12,000 psia (experimental
results were from 1l4.7 to about 2500 psia). Johannin (ref. 21)
was successful in applying the above method to the pressure

effect on the heat conductivity of N2.
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y may also be expressed as
-V oP
y = o 1R -1 (38)

Using the Beattie-Bridgeman equation, Eq. (38) tecomes

Substituting the values of the constants, B_, b, and ¢, the

O,
above equaticn becomes

= 0'221‘3'5 + 748101-(’

1679.6
v VAT

23 (39)
Therefore, y may be evaluated for any P and T combination. The
calculated results, vsing Eq. (39) with various values of (bo),
failed to increase the accuracy of the correlations and were
therefore discarded. The inability of Eq. (39) to give the proper
relaticnships is not surprising, since the Beattie-~Bridgeman
equation does not predict the proper second virial coefficient

for helium (ref. 18), even though it does represent the p-v-t

data.

It is interesting to note that the differences between the cal-
culated results and the experimental data are consistent and
nearly constant for pressures greater than 1000 psia. Therefore,
the theory fails to represent the pressure effect in the moderate

pressure range (l4.7 to 1000 psia), but does represent the

(S
L
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correct trend in the pressure region from 1000 to 2500 psia.

An attempt was made to correlate the pressure effect using

Keyes! empirical relationship for monatomic gases, which assumes
that the difference between the heat conductivity at a particular
pressure and at atmospheric pressure is independent of tempera-
ture. The pressure effect along the 571 F isotherm was

correlated by
K - K, = 1.729 x 1073(p-1)0+28 (40)
where P is in atmospheres.

The results are presented in Fig. 6 as a percent deviation from
observed data. The heat conductivity at atmospheric pressure
was determined from Eq. (32). Fig. 7 represents the percent
devistion using the experimental data at 1 atmosphere., There
appears to be a definite increase in the pressure effect with

an increase in temperature. This is not only apparent in the
A-N, calculation, but also in the A/A_ ratio, which takes the
form presented in theory. Enskog's theory predicts that the
pressure effect should decrease with increasing temperature.

The discrepancy between theory and observed data of the pressure

effect on the heat conductivity of helium is, indeed, surprising.

It appears that no simple relations can be used to describe the

pressure effect as a function of temperature. Therefore, a
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graphical interpretation might be less misleading than trying to
describe the pressure effect as a function of temperature by a
pure empirical formula. This was done, and the results are pre-
sented as a large scale graph, which is available on request.

In the temperature range from O F to 700 F, the curve was fitted
to within 2% of the experimental data. The extrapolation to
temperatures above 700 F. was based on the empirical relationship
that assumes k-ko is independent ofltemperature. It is realized
that this relationship is not consistent with the observed data.
There appears to be no satisfzctory explanation from theory,

and since the objective of this report'is to determine the heat
conductivity as accurately as possible in the temperature and
pressure range of power cycle applications, it is believed
justifiable to extrapolate the experimental data in the
manner described above. Although the true relationship of the
pressure effect with temperature was not determined, it does not
appear that the prescure effect at 2500 psia and 1600 F would
deviate more than 5% of the heat conductivity at 1 atmosphere

and 1600 F.

C. Prandtl Number

The Prandtl number of helium may be calculated directly from the
data for specific heat at constant pressure, viscosity, and heat

conductivity. The Prandtl number is defined by

C.pn
N, = (41)

37
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The calculezted results are prescnted in Fig.17 . It may be noted
that the Prandtl number of helium at atmospherié pressure is

nearly independent of temperature in the temperature range of O F
to 1000 F, and that thec pressure effect is due almost entirely to

the pressure effect on heat conductivity.

The results are expected to be reliable to within 3% in the
temperature range of O F to 700 F and within &b in the temper-

ature range of 700 F to 1600 F.



-l |1Ib’ -l G =S & G & & = I!I n o & == . ll‘.'llll ol

lo'

11.

12,

13.
14,

15.

VIl
PARTIAL BIBLIOGRAPHY AND REFERENCES

Akin, S. W., "Density of Helium at Temperatures of 450°F,
475°F, 500°F, 800°F, 825°F, and 850°F in Pressure Range of
1960 - 2030 Psia," AECU, 454, p. 10-12,

Akin, S. W., "The Thermodynamic Properties of Helium,"
Trans. ASME, p. 751-757, 1950.

Reactor Handbook Engineering, USAEC, McGraw-Hill Book Co.,

N, Y.

American Inst. of Phys. Handbook, McGraw-Hill Book Co.,

N. Y., 1957.

Beattie, J. A., and Stockmayer, W, H., "Equations of State,"
Rept. on Prog. In Phys., Phys. Soc. of London, Vol. 7, '
p. 195-229, 1940,

Bromley, L. A., and Wilke, C. R.,, "Viscosity Behavior of
Gases," Ind. and Eng. Chem., Vol. 43, No. 7, p. 1641-1646,
1951.

Buchmann, E., "Helium Isotherms at Low Temperatures and High
Pressures,"”" Ztschr. Phys. Chem., Vol, Al163, p. 461-468, 1933,

Chapman, S., and Cowlings, T. G., The Mathematical Theory
of Non-Uniform Gases, Cambridge Univ. Press, London, 1939.

Chemical Engineers Handbook, edited by John H. Perry 34,

McGraw~Hill Book Co., N, Y., 1950,

Cheung, H., "Thermal Conductivity and Viscosity of Gas
Mixtures," Univ. of Calif. Rad. Lab., UCRL-8230,

Comings, E. W., and Lenoir, J. M., "Thermal Conductivity of
Gases," Chem. Eng. Prog. 47, p. 223-231, 1951.

Cragoe, S. S., "Slopes of PV Isotherms of He, Ne, A, Hy,
and Op at 0°C," J. Res., N. B, S., Vol. 26, p. 495-5365 1941,

Dennison, E. S., personal communication, Jan. 1959,

Handbook of Chemistry and Physics, 36th edition, Chem. Rubber

Publishing Co., 1955,

Helium Tables, NACA TN 276, 1950.




L0

16.

17.

18.

19.

20.

21,

22.
23.

24,

25.

26,

27.

28,

29.

30.

Hirschfelder, J. O.,, Bird, R. B., Spotz, E. L., "Viscosity
and Other Physical Properties of Gases and Gas Mixtures,"
Trans. ASME, p. 921-937, Nov. 1949,

Hirschfelder, J. 0., and Rice, W. E., "Second Virial
Coefficients of Gases Obeying a Modified Buckingham (Exp-Six)
Potential," J. Chem. Phys., Vol, 22, No., 2, Feb. 1954,

Hirschfelder, J. O., Molecular Theory of Gases and Liquids,
John Wiley and Sons, Inc., N. Y,

Hilsenrath, J., and Touloukian, Y. S., "The Viscosity, Thermal
Conduetivity and Prandtl Number for Air, Op, Np, NO, Hs, COp,
CO, HpO, He and A," Trans. ASME, Vol. 76, 967, 1954,

Holborn, L., and Otto, J., "The Isotherms of He, Hp, and Ne
Below -200°," Ztschr, Physik, Vol. 38, p. 359-367, 1926,

Johannin, P., "Conductibilité, Thermique de 1'Azote entre 75
et 700°C et Jusqu'a 1000 3 1600 Atmosphéres," doctoral thesis,
University of Paris, 1958,

Johnson, C. A., Chemistry thesis, (PhD), MIT, p. 21-24, 1939,

Johnston, H. L., and Grilly, E. R., "The Thermal Conductivities
of Eight Common Gases Between 80° and 380°K," J. Chem. Phys.,,
Vol. 14, No. 4, April 1956.

Johnston, H. L., and Griily, E. R.,, "Viscosities of CO, He,
Ne and A Between 80°K and 300°K," J. Phys. Chem., Vol. 46,
p. 948-963, 19u42,

Kannuluik, W. G., and Carman, E. H., Proc. Phys. Soc., London,
65B, 601, 1952,

Keenan, J., H., Thermodynamics, John Wiley and Sons, Inc.,
N, Y., 1941,

Keenan, J. H., and Kaye, J., Gas Tables, John Wiley and Sons,
Inc., N. Y., 1948,

Kezsom, W. H.,, Helium, Elsevier, Amsterdam, London and New York,
1942,

Keesom, W, H., and van Santen, J. J. M., "Isothermals of Helium
at Temperatures 0°, 20°, and 100° and Pressures from 5.5 to
16.5 Atmospheres," Proc. Acad. Science, Amsterdam, Vol. 36,

p. 813-821, 1933,

Kennard, E. H.,, Kinetlc Theory of Gases, McGraw-Hill Book Co.,
N. Y., 1938,




- Il‘l’ Gl G U5 &G G B & = l!ll aE Gh GB EEm = II"’IIII -

31.

32.

33.

34,

35.

36.

37.

38.

39.

4o,

hi,

ho,

43.

B,

L5,

Kestin, J., "The Viscosity of Helium," Rept. written for
Electric Boat Division of General Dynamics Corporation, 1958,

Kestin, J., and Leidenfrost, W., "The Effect of Moderate
Pressures on the Viscosity of Five Gases," to be published.

Kestin, J., and Leidenfrost, W., "An Absolute Determlnation
of the Viscosity of Twelve Gases Over a Range of Pressures,"
to be published.

Kestin, J., and Pilarczyk, K., "Measurement of the Viscosity
of Five Gases at Elevated Pressures by the Oscilllating-Disk
Method," Trans. ASME, Vol. 76, No. 6, p. 987, 1954,

Keyes, F, G., "The Heat Conductivity, Viscosity, Specifiec
Heat, and Prandtl Numbers for Thirteen Gases," ProJj. Squid,
TeCh. Repto NOQ 371 19520

Keyes, F., G., "Thermal Conductivity of Gases," Trans. ASME,
Vol. 76, No. 5, p. 809-816, 1954."

Mason, E. A., "Transport Properties of Gases Obeying a
Modified Buckingham SExp—Six Potential," J. Chem. Phys.,
Vol, 22, No. 2, p. 169-186, Feb, 1954,

Mason, E. A., and Rice, W, E., "The Intermolecular Potentials
of Helium and Hydrogen," J. Chem. Phys., Vol, 22, No. 3,
p- 522-535’ 19540

Mason, E. A., and Rice, W. E,, "The Intermolecular Potentials
for Some Simple Nonpolar Molecules," J. Chem. Phys., Vol. 22,
No. 5, p. 843-851, 1954,

Michels, A., and Wouters, H,, "Isotherms of Helium Between
0° and 150° C Up To 200 Amagat," Physica, VIII, No. 8,
p. 923-932, Sep. 1941.

Nicklinf A, W., "The Thermal Properties of COp, Np, Alr, Hp
and He," UKAEA, Ind. Gr., R and D. B. R., Tech note No, 36.

Nuttall, R, L,, NBS-NACA Tables of Thermal Prop. of Gases,
U, S. Govt., Printing Office, 1950,

Reactor Handbook Engineering, USAEC, McGraw-Hill Book Co.,
1955.

Roebuck, J. R., and Osterberg, H., "The Joule Thomson Effect
in Helium," Phys. Rev., Ser. 2, Vol. 43, p. 60-69, 1933,

~Simmons, J. T,, The Physical and Thermodynamic Properties of

Helium, Wm, R. Whittaker Co,, Ltd., Tech. Rept., D-9027, 1957,

L1



L2

46,

h7.

48.

ha.

50.

51.

52,

53.

54.

55.

States, M. N., "The Coefficient of Viscosity of Helium and
the Coefficients of Slip of Helium and Oxygen by the Constant
Deflection Method," Phys. Rev., Vol. 21, p. 661-662, 1923,

Trautz, V, M., and Zink, R.
Diffusion in Gasmischungen,

"Die Reibung, Wiarmeleitung und

i Ann. Physik, 7, 427, 1930.

Ubbink, J. B., and de Haas, W. J., "Thermal Conductivity of
Gaseous Helium," Physica, Vol. 10, p. 465, 1943,

van Itterbeek, A,, and Keesom, W. H., "Measurements on the
Viscosity of Helium Gas Between 293 and 1.6°K," Physica,

V, No. 4, April 1938,

van Itterbeek, A., and Rietveld, A. O., Physica, 23, 838, 1957.

Vodar, B.,, "Heat Conductivity of Helium," report written for
Electric Boat Division of General Dynamics Corporation, 1959,

Whalley, E., and Schneider, W, G., "Compressibility of
Gases - VIII," Trans. ASME, Vol. 76, No. 6, p. 1001, 195k,

Wheeler, H, P., Jr,.,, and Swenarton, L, B.,, Helium - Biblil-
ography of Technical and Scientific Literature From lts

Discovery (1368) to January 1, 1947, U, S. Bureau of Mines,

Bull, 484, U, S, Govt. Printing Office, 1952.

Zelmanov, J., "Specific Heat and Enthalpy of Helium At Low
Temperatures," J. Phys., Vol. VIII, No. 3, p. 129-134, 1944,

Zelmanov, J., "The Entropy Diagram for Helium At Low Tem-
peratures," J. Phys., Vol, VIII, No. 3, p. 135-141, 1944,




43

VIII
FIGURES



@«
§ P, ~CALCULATED 1800
w 700F P2 -MICHELS & WOUTERS(ref 40
c 1600
5 600
* 1400
2 O sool
£ o 1200 _
3 @
o = 400} 1000
wal_
ol //
w ol 300k 800
5 ~ 600
@  200F 400
&
L
e 100
B
100 200 300
TEMPERATURE (°F)
FIGURE | COMPARISON OF COMPRESSIBILITY DATA FOR HELIUM
300
MAXIMUM DEVIATION 03%
\
8 \ \
200( =<
A.C
o \
>
w
-l g ——P=1763 52
gl3
2| -P=1469 60
O
IOOFT" P =1175 68
=
©
S ——P= 587 84
&
I} /
52 / P=29392
0]
‘70 TEMP (°F)
~1 00~

FIGURE 2 PERCENT DEVIATION OF CALCULATED JOULE - THOMSON DATA
WITH EXPERIMENTAL DATA

44



) x 100

0BS-CALC
ALC

(

% DEPARTURE

A KANNULUK 8 CARMAN
O CHEUNG
O KEYES
® JOHNSTON 8 GRILLY
m VODAR
20 & COMINGS
———-— k=24 Cvx (KINETIC THEORY)
~~~~~~ k=245 Cv £ (STATISTICAL MECH)
M fn
10
0
B
~
\\
-10 -
~
~
~
~
~
~
~
~
—2 o ) ' ’ L) ] L) t L}
0 200 400 600 800 1000 1200 1400 1600

) x 100

0BS-CALC

{

% DEPARTURE

CALC

TEMPERATURE (°F)

FIGURE 3 COMPARISON OF EQ (30) WITH EQ (31),{32) AND EXPERIMENTAL HEAT
CONDUCTIVITY DATA

A KANNULUIK 8 CARMAN

O CHEUNG

O KEYES

® JOHNSTON & GRILLY

® VODAR

& COMINGS
—_——— k=24 Cv,z {(KINETIC THEORY)
——————— STATISTICAL MECHANICS WHERE

&k 8 rm 1S BASED ON
EXPERIMENTAL. HEAT e

CONDUCTIVITY DATA/ -7

-

P /
P - -
-~
-~ - i /
prad e
————— ’/
— /
) 1 3 1 1] ]
200 abo 600 800 1000 1260 1460 1600

TEMPERATURE (°F)

FIGURE 4 COMPARISON OF EQ (32) WITH EQ (30),(31) AND EXPERIMENTAL HEAT
CONDUCTIVITY DATA

45



EXPERIMENTAL SECOND VIRIAL COEFFICIENTS
OF HELIUM (cc/mol)
1200+ 0 L.HOLBORN, J.OTTO (Z. PHYSIK 10, 367(1922)
R 23,77 (1924) 33,1{1925) 38,159 (i926)
oag O A.MICHELS & H.WOUTERS (PHYSIC 8,923 (1941)
A W.G. SCHNEIDER & J.AH.DUFFIE (J.CHEM PHYS, 17,
- 751 (1949)
=~ B J.L.YNTENNA 8 WG.SCHNEIDER (J.CHEM.PHYS. I8,
1LOO} 641(1950)
— CALC. MOD. BUCKINGHAM | EXP -SIX
- rm=3.256 § #k=5.8I3 °K (FROM VISCOSITY DATA)
g rm=30734, &k =13.546°K( FROM HEAT CON-
~
3 1000} DUCTIVITY DATA)
[+ 4]
9.00 T~<
=
&=
B'OC i L L A 1 1 J
0 200 400 600 800 1000 1200 1400
TEMPERATURE °K
FIGURE 5 COMPARISON OF EXPE'BIMENTAL l& CALCULATED SECOND VIRIAL COEFF.
USING BUCKINGHAM "EXP.-SiIX" FORCE POTENTIAL AND £/k AND rm
AS DETERMINED FROM VISCOSITY DATA
3.0
T =673°F
2.0
O VODAR
O COMINGS
1.0}
8
- PRESSURE { PSIA) j
i~ 2000 00
9
39
1|
nlC
@™
o -0
>
]
a
B3
-2.0
-3.0]

J
FIGURE 6 COMPARISON OF EXPERIMENTAL HEAT CONDUCTIVITY PRESSURE
EFFECT WITH EQ.(40) USING EQ.(32) AT ATMOSPHERIC PRESSURE

J-

'

46



=388°F —_O,
S e

PRESSURE (PSIA)

g 40\0
QO
3|3
O O VODAR
g 10 O COMINGS
(@]
>
us
(]
X -2.0F
-z0t

FIGURE 7 COMPARISON OF EXPERIMENTAL HEAT CONDUCTIVITY PRESSURE
EFFECT WITH EQ.(40) USING EXPERIMENTAL DATA AT ATMOSPHERIC PRESSURE

v




-I'lll'-llql

T
_ T @
T ﬂ M M I
— *
| _ M ! Mh 8 o o I ™ ,
| - ] 2 3 3 o
- | =] 2981 == t ;882 o . — 2
T 1 el 08814 = Rl SR R 52 39, —t
= i u= T NN e - S g ,
S s T e s AL B
e = \ - OmNu> - = = g T © ]
02 _— | | _ L«
= TR d I I ! Sy e § - = Sy L P ] N
] = = - ¥ -
B i S1E ER iy =S SR ae ===5 i N R . StREN | _
P —— - — Ov"Q ”’ e b | M J—I e [ e ¥ [lw! _I/[/ ~ !
S miims S S NS iy i St S St b S T i
A ] :
=S ””“.Ilv j”’_ — C9:g VI" o~ —— N % Iﬂ 1 A ..H” X % / ¥ h - L T 17 =)
[t | | Om.Q T - - 1 IJ ] JJ,I_ 1«[, r# | /L | i -~
— ) § | f—t ey { | [ = i /-Ir/ i ud
, L] S e ”'r_  ——— ._I I —— T L_/./r -~ ‘I/M/J | Q =z
] ~— sl = SSes =i N IS St S SUREEEER
| = o - N~ : ns : . B WD - “ = >
| 1= — . Y] . .rl..’od..uf& ] : I jlov A N N P B g iy .
| == 1 b iy oy 2 T ™~ i T : N, | =
f e T ' ’.leul..i /I.Vlﬂﬂﬂ.l T ’ b .“m[”:. ., : e i~ =zl = !
l.l._"_ B o e i __ 00z ill..i.r;!:l,l{r 4 T uf //. & Mrl_r T /_ wﬂ e a |
i Wil ; - EiU]:ﬂj i e 1 N~ ™ e — o ot )
—3 1 rI.JLl I e o A Y 00e.3 ., : < ow;fn/lbr rlr/rvf NLONTRS L M {
. - L1, 00b3 e - _ ~ 3 s , LR N -
T e S M~ : - o > o
T o . ] f | lrl’._._ - T [, L 47 " n o ~ R ) m ° x
] - g =l I - ~T 4 .
= xn ; T P - _,lu Ar ~ N = Mnu x
i e . 005+ 7 T ~ O ; ! L= >
s el -t d ) | Py I P A /l a = O
N — 008~g N s g TN S NS S z
— ) ! - cos lfoﬁﬁ]l’ A T -y B iy Y | P~ - e W N S o ud
I.IT' . — W.nlf_vlﬁ s ] u T 1 ._L.r//../ —F I'I 7 . /llr N ~J m @ °1)
' Tn P~ 1 ! , ~
| P IP 117*’. =la OOwT.Q { llf 4 T =t n‘#,lr ‘,”l — “ " T haas S /AA_./ Sxn il g “ // 744 I L M
I Illq,uﬂllwll.. L Ooowua. i 3 4t} I Ny ,r/ t ' | m__| "vﬂ//llf S =
i { IMYI e ue I Il_llrrl. ’W‘jliw L’r 1_.4[ ~ ~ o 0 N “.” M
100857 ; i - o Dy
- . A oy =l _— = N — 0 I
ﬂ - =) 4 4} .y T~ [P ™~ . m.u\‘ b 1. Q.
| h ’.l’.’b’l - : —_— fllwl[ _ L S == “ =
— e rqjﬁ)mo[omu L] ] N N NS . w
B SRS S S NNy §
N \ W v = = A e _ 4 , SN NN — 2
; LA \ / ‘ 00gs L e ~ ~J i
. WA = Rwn= R HEs WIS N SN
AR WAV N NS 0005337 _ , S ~ d SN
\ N\ WAM ANR N AT 2k e ~ in ME WS '
Ll N AN Wiy \ _ N\ Pooe~iy "y liw LN N T
N SSAVES TN AN\ N AR - s WS s W 1]~
M _ N N 1/1 | // \ J,MMIE : Yl eny Mflzn/ ~ —_ fwllf/ v
~ N ! AN \ | N - dl I
A AL WAVA INAVYAA' W = Y 26 N
s § 5833 23 g2 s oBIAMNNC s R i SeRNEaS
T3 & & 5238 38 wmwmosoom o o SR h Y °
T o £ Yo g Vo PN I o Q8 & 3 g © 8 3 o ML) S J A v
L 333%8° £:9% Tr ety 9f mmmmwmomoooo MY AN B S R
w 23N £ & &3 22 8389520 o o =\ ] ~ ™
g 52Q T S L L 29238 2 2 39 5 \ N
S =% = g ﬁ 1 < = oz LT 28 2 2 3 -
= a -~ = " o I
£ adZ 40) IHNLVYIAWIL | |7 &z A_u b
£22% e e S gL e T TN
$EE¢ 3 N N 0 A 0 N
w ZzZx an % — _ o <3 o m &
 oWWwa ~ o E o [e] ~ ]
T I 5 g 8 S g °
g 8 S 3 & 2 m
g Ired s I

48



TEMITRaTURE (o)

ENTROPY  (BTU/ 4 eR)
FNTHALPY (BTU/L B)
PRESSURE {PSIA)
COMPRESSIBILITY FACTOR ()

2800
T1600|, INEEREREN EEEREEREN
2600 T30 l‘r
7=, 4 — - 40 1 o y o o |
520 [ vy Ae R EviN M awili i}
1480 Jinian [ /
ol I T T S e
2400 T*1400 ™4 / 11 frrH-—HH
T3 [T R A I L]
L oo b T A WITAviL ]
e L
1280 [1_JTIL 1 Ji, ARNAT] ,
Ti2g0 [T O T O A O 0 A 0000
2200 SSIANITl i 15 | Y AT [T
T—IEOO _ I ,____ 10005 O S W A R - 71
L2oofqy ¥ 1] JEsiEmAN ANATAVEN) L
. 160 ] N i [ I/ /1 1]
-/IeoL - i | L_ / e ][__ ! / ] li
2000 T“1080, wasy / I I A [ aws [
r.,oq#:‘ - ;}4,_, HF A / IaTa 71 /Y
7 - .
3 T";Ooogi an IRV /,l/ A
- Rl ) I . T i
soo | S r=9go/'L IZ f; /_]_ JAVASI I Iy Ara Ea - i i/
[ T / 1t 7 e . =
@ RN/ = YAV W it / Iy 70l sr/_}?[_,«? g
> M i avi s, SvimmuiY I W AP B AW G m
-4 :BOO ;i v i |I Y. % ll Il
6o g A T TV [V O,
| B i v v g 7 A ma iy T ATAT I ) A
w OO, S = 4
8ﬁ8§h A 117 %b JImTAViD, JARTANANNEN
g q, q /q+\ [o) VO[ [ '] OL{"\IJ I/ [ / [l I/ // / ]T=680 I
1400 & LT /RN i IRV A
i U ;A /= HO i A AL A AL ¥ L1 UL 640
H YA S Q L Sh=—=47] 17 1/ 1 JAVAWI. T=600
TSk VAN NS RYINN / / / L Vseo
/A A gy =~ A Ry AT AWV AN AVAV,V.| W/ AN AW
1200 , g AVIES /i 17y AT ARV AV AR
+ ! '/ / l[ /] Il III 7 l] Il IIII 7 l‘ A A T:=480
s S oy ek S AR A A S
A A 7 =N A . -
/ I/l/ l/ I, ] /I/ // L ri ya 7 :r 400
1000 . 17 VARVAW/IS y AR VAR AN
/7 / 4‘ / ( /1 AW/ lll II I/ 7 ,1] / 1/ I/ 1/ 7 7/T: 320
y | V17T A A LA VY WS VARR VAR Sy
/.%. (4 AL L VAVA ) VAVAVAV/ N VS9N
A 4 DS AVIRVAV.D e S aVinvad
wo LA /e 7 i, 200
= ya 7 17 7171 A7 VA
/ L A {/L A 4 +17 VAR, / /1 / // /1 ~ ]]T: 160
|| / w, A1:
VW s AVAD /AN 4 T A TAT. T
600 TA /, / / /// '/ / 4 4/ /,// /1_/ 7280 4
So Zmo v av,v.ean § [,' - ,117 7'// 7/T=4O
\LVE’\‘DE::_Q el LN T T 3T [75) T=0
N T T O o S T7T s S &
NNNGNNY N T __’5 -1 o ~—-—’§ "\g
400
36 38 a2 a6 50 54 58 62 66 70 74 78 82

ENTROPY (BTU/LB °R)

ENTHALPY — ENTROPY DIAGRAM FOR HELIUM
FIGURE 9

49



COMPRESSIBILITY FACTOR (2)

C.(BTU /LB F)

(24 _(
N
\ N — COMPRESSIBILITY FACTOR
o 1 AN OF HELIUM
\ N TEMPERATURE (°F)
N N (PSIA)
\ N N \ PRESSURE
N <1 171 N Z-PV
\\ J \\ B /RT
e \\ WREANEAN
N, \_\A;X N S N S (VN R B - L
N L N AN
AN 1N I _
\ N g K \\
| g .
112 AN N Pasg > ‘\\ ~
\\ \\ \\ J
\‘ P ™S I ™~ - p:GOoo
N . e - W .
| 08 2 [~ ~ - i L6000 = I S —~—
. T——
\‘1 \ ey - pKSOOO ! —
™ \\¥ ’\w - e B
=g 00 B
\\—‘\r R P 3 I o
\'\\ 000 \\1'\-'“.»\
104 — -
T [Tt 2000 | T
- |
I e e sty P-1000
100 P:o
) 200 400 600 800 1000 1200 1400 1600
TEMPERATURE (°F)
FIGURE 10
N
12540 D
! - A
N -
N, e
N SPECIFIC HEAT AT
12520 CONSTANT PRESSURE
NN
\ N \\ OF HELIUM
N - (o
\ S — TEMPERATURE (°F)
\ \ \ N \ - h PRESSURE (PSIA) ]
NER SN SPECIFIC HEAT(BTU/L8°F)
12500 \ A <
N I N N O O O A O | e 1]
N N i
BN I S T S ]
AN NENQENREE BN AN
N N, N\ N .
| 2480 < -
\ TN N TN ST e T T T
e _ b n_\__ LN N R §\)Ooo S S ..JT_ df -4 -
N R < B s \, %, \\_& M
1 2460 M RN \(ZOO [ [~
NN r\\ "OOOI ™ } —j:\:h \;Z:&\
ANREENCAR NEENNN R S .
™~ Rey ™ \\\ D IS T e e N I
N SO0p~ 7T T e xﬂ’&\\ -
N \\O I~ P N b e |
| 2440 P;,o ~] T I e
~"0p | k. __,,_D\»-\N_\M\;A; . =
. e N‘{ s . e SO
JNS SR O S p = S
e N T ] S
p-0 R T+t .
1 2420
0 200 400 600 800 1000 1200 1400 1600

TEMPERATURE (°F)

FIGURE {1

50

J_-



5-

-1--_-_-

7462 i 4t -
w
o
m
—J
S 746 N
- o
@ N I
- X< 85
> SN
(& [e) 120
CANY
7460 ~— -~
-200 200 400 600 800 1000 1200 1400
TEMPERATURE (°F)
SPECIFIC HEAT AT CONSTANT VOLUME OF HELIUM
TEMPERATURE (°F)
PRESSURE (PSIA)
SPECIFIC HEAT (8TU/LB °F)
FIGURE 12
| 680
.
\ N SPECIFIC HEAT RATIO
\ \\ OF HELIUM
S AN AN N TEMPERATURE (°F)
PRESSURE (PSIA)
1675 N AN < >y
NSO
> N X0,
< N U NS NG S
© ™ °39;[\~£ ™
" ~ ~y 90 ~
. \ \pL:‘Iolo - i [~ \
| 1.670 N N ]\j\o I~ [
= b \'ﬁ:\jlooo ) ™ T T
[ ~ =3 T -1
l‘t‘ \\P‘; 2OOD — \\\ \\"\ h\‘\\‘{‘\‘
— N ’ b \\\ \‘\\0\‘ \\-—\_‘_‘ T s
. i = I i e
S R e ===
U 1665
('S
o
1w
a.
)
—_— 4 -3 . - —4
1660
0 200 400 600 800 1000 1200 1400 1600

TEMPERATURE (°F)
FIGURE 13

1600

51



(FT/ SEC)

SOUND

VELOCITY OF

VISCOSITY (& /FT HR.)

7000 —
o _ ] _ 1P e
N R O A O _ - } N N =
] . T A
= ////’/Qf
B - L
6000 Pl ]
/" 1
R N B e et 2k i = // /74[
L - ,/j g -
I 7/§//; -
- L~ :/// = | S
/
5000 < = =
oAV T A VELOCITY OF SOUND
30 T ' RAM OF HELIUM [
T A /4 v DIAG
/‘? 17 7% VELOCITY OF SOUND(FT/SEC) [~
-y 2z TEMPERATURE (°F ) |
0000/0; ,/// | PRESSURE (PSIA )
+ 279
4000 ?/4 N ////
AR o -
L7 A T
v o B e e B e e S I B I
19 -
// Q’
P =1000 B -
3000 - -
) 200 400 600 800 1000 1200 1400 1600
TEMPERATURE (°F)
FIGURE 14
120
e > -
—_— ’/ ol
100 }LOOO .
59\)'?\
080 Q?‘Q’ g
G VISCOSITY DIAGRAM
Q,?*\Aw%— OF HELIUM
_,‘69‘8‘ - VISCOSITY (#/F1-HR)
- TEMPERATURE ( °F)
"';VX\O/ e 1T [”4 PRE SSURE (PSIAl
060
I &/,_ BASED ON DATA
Ll / ) Sl bbb ey TrRAUTZ B ZiNK
- L |1 (1930)
r// B KESTIN & LEIDENFROST
040 (1958)
0 200 400 600 800 1000 1200 1400 1600

TEMPERATURE (°F)
FIGURE 15

92

- =

[}

‘



PRANDTL NUMBER (Npr= CP**

.24

OF) .

K (BTU
“FTAR.

0% 200 300 600 800 1000 1200 1400 1600
TEMPERATURE (°F)
FIGURE |6
HEAT CONDUCTIVITY OF HELIUM
;
orof i ‘

K

147 P5IA e | %
o v ] —
‘ A b
g
400 PS! -

L PSIA _____,_..--—-ﬂ»—""’_//
/./60 { OOEE\'—"’"’_—P—";/""&’ .
066§ // i ot . :"‘}:'i":i]

/ 5500 7% PRANDTL. NUMBER R

/
1
/ i OF HELIUM

0.68

200

\

0.64

200 600 800 1000 200 1400 1600
TEMPERATURE (°F)

FIGURE 17

o
n
o
o]




S5k

IX
PRESSURE-VOLUME-TelPERATURS TABLE (Table 3)

"Y1 stands for specific volume (£t /1b)
"Ht stands for enthalpy (3TU/1b)
"S" stands for specific entrspy (BTU/1b °R)

Total temperatures in cegrees F
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12,4388
756¢88
58912

1244091
756098
5.,8515

11,5265
757007
5,8148

10,7616
757416
567806

160

296935
“8i1asl.

6563067

277175
781016
62755

23: 7654
78125
641591

2068014
T8i034%
6:1329

18049560
781043
600745

166517

TBLeB2

66002

1501428
781662
5¢9750

1398853
781671
569319

1208213
T81vB80
5.8922

1149093
78190
5.85%55

111189
781699
508213
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URE TEMPERATURE

PSIA 0 20 40 60 80 100 120 140 160
v TeT477 8.0827 8e4176 Be7526 9.0875 944225 9¢7574 1040923 1044273

160 H 583,44 608,28 633,11 657494 682477 707460 732643 757425 782,08
S 564185 564714 545221 545708 566177 506629 507065 507486 547893

v 72950 766103 709256 8s2408 Be5561 8s8713 9:1866 9,5018 9+8170

170 H 583,53 608,37 633,20 658603 682,86 707:69 732652 757435 782617
3 5,3885 5e4413 564921 565408 565877 546328 566764 547185 567593

v 6e8926 751906 744882 7.7859 80837 853814 806791 8:9769 Se2746

180 H 583¢82 608946 633429 658¢12 68295 70778 73261 75744 78227
S 543601 564130 504637 565124 565593 566045 546481 546902 567309

: v 605326 6v8147 740988 743789 7,6610 Te9431 8¢2251 845072 807892
190 H 583,71 608¢55 633,38 658421 6834064 707487 73270 75753 782¢36
$ 503333 563862 5.4369 504856 505325 5e5777 566213 5,6634 507041

v 6.2086 6.4766 6sT446 70126 7s2806 745486 78185 84,0845 843524

200 H 583480 608:64 633,47 658430 683413 707496 732479 757662 782445
S 563079 563608 5¢4115 504602 5¢5071 565523 545959 5+6380 506787

v 506489 5,8926 6e1382 663799 646235 68671 701108 Te3544 745980

220 H 583,98 608,82 633465 658,48 683,32 708415 732498 75781 78264
S 562606 563135 5e3642 5e4129 5e4598 545050 565486 545907 506314

v 50,1820 5v4059 566293 58526 640760 6v2993 605226 6s7459 669692

240 M 584¢16 609,00 633,83 658667 683450 708433 733416 767699 782.83
S 562174 52704 503211 5.3698 5e&4167 546619 565055 545476 545883

v 4e7874 449936 561998 5s6065 506126 5¢8188 660250 62311 6es372

260 H 584431 609015 633,99 658485 683:68 708652 733435 758v18 783401
S 5.1777 52306 5,2813 563301 563770 504222 544658 565079 505486

v 404491 496406 408320 560235 5¢2150 Se&070 505984 5¢7698 509812

280 H 584949 609,33 634616 659400 683¢84 708¢70 733¢53 758637 78320
S 561410 5,1938 562446 52933 563402 503854 504290 5¢4711 565119

v 4e1559 43346 4051133 466921 458708 550495 5¢2282 5.4074 5¢5860

300 H 584466 609450 634024 659418 684402 708485 733069 76855 783438
S 561067 55,1596 562104 562591 563060 563512 503948 504369 564777

v 3,8993 430669 462345 406020 455696 447371 4450647 540722 562397

320 H 584484 609,68 634452 659036 684520 709403 733087 758¢ 70 783454
S 5,0747 541276 501783 502271 52740 503192 5¢3628 5.4049 54456

LS



\wn PRESSURE

® PSIA

340

360

380

400

420

440

460

480

500

520

540

I
lo

l NnIT << nIr< nI< n XL nIC NnIK NI »OILK nwIK nIEK nI<

0

346729
585,01
500446

344717
585619
50,0163

302917
585:36
44,9894

3.1296
885,54
4:9640

209830
585,71
4,9398

208498
585¢88
469167

207281
586,06
4,8946

2068165
586023
40,8735

205139
586041
448532

204191
586¢58
448337

2¢3314
586675
44,8150

20

3.8307
609,85
50975

3646207
610,03
560692

3.4328
610021
500423

3.2837
610038
50169

3,1108
610656
409927

2:9717
610u73
4,9696

28447
610,91
496475

2.72813
611,086
449264

266212
611e26
4,9061

2645223
£11vd3
4,8867

204308
611,61
468679

40

3.,9884
634,70
501483

307697
634,87
51199

345740
635,05
5009131

33978
635423
50676

23,2385
635540
540434

3.0936
635¢58
50203

249613
635,76
46499813

208401
635,93
469772

207285
636011
40.9569

206255
536¢29
469374

245302
636046
449187

TEMPERATURE
60 80
401461 44,3038
659. 54 684438
5¢1970 562439
309186 40676
659,71 684:56
51686 562156
327151 3,8562
659489 684473
51418 51887
35319 366660
660407 684491
S5e¢1164 561633
243862 3,4939
660,25 685,09
50922 5¢1391
352155 3,3374%
660e42 585427
560691 561160
3:0779 301945
660060 68545
560470 560939
2:9518 350636
560478 685:63
50259 560728
2:8358 2¢9431
660096 685080
5.0057 560526
207287 208319
66lo14 685,98
4.9862 %5,0331
2uv6295 2:7289
661031 686416
4,9675 5,0144

100

444615
709.21
562891
462165
709439
5.2607

369973
709657
52339

38001
709475
52085

346216
70993
51843

364593
710411
561612

3:3111
710629
501391

361753
T10w47
51180

340504
710:65
50978

249350
710083
540783

2:8282
71101
5.0596

120

446192
734405
563327

443655
734923
53043

4gl1384
734641
562775

3493241
734459
562521

367492
734477
52279

365812
734495
562048

364277
735413
501828

342870
735431
5061616

3¢1576
735449
561414

3.0382
735¢67
501219

269275
735685
501032

140

447769
758489
563748

445144
75907
543465

42795
759625
563197

4,0682
759¢43
562942

3,8769
759461
562700

3,7030
759679
50,2469

3,5443
75997
562249

3:3988
760016
542038

3:,2649
76034
521835

31413
T60e¢52
561641

3,0269
76070
50,1453

160

429346
7836 u,z
5¢4156

466633
783490
563872

Lebk2Q6
784409
5063604

402022
784027
563349

44,0046
784045
563107

368249
784663
502377

306609
784381
562656

3¢510%
78S4Q0
5¢2445

3¢3721
785518
562243

302444
785426
542048

3,1262
785454
541861



g |

PSIA

65

560

580

600

620

640

660

680

700

720

740

760

U A N 2 an TS EBy W - B B B D e [ |
URE TEMPERATURE
0 20 40 60 80 100 120 140 160
v 202499  2e3458 204416 245374 246332  2.7290 248248  2.9206 3.0164
H 586093 611478 636464 661649 6864346 711419 736403 760488 785,72
S 407969 448499 409006 409494  4,9963  5.0415 5,0851 5,1273  5.1680
v 2:1741 262666  2:3592  2.64517  2.5442 246367 267292 28217  2:9141
H 587,10 611,96 636681 661667 686052 T11¢37 736421 761406  785:90
s 4o7795 448325 4.8832 4.9320 4¢9789  5,0241 560677 5,1099 51506
v 201033 2,1028 202822  2v3717 204611 265505 266399  2,7293  2.8187
H 587427 612413 636099 661685 686669 T1le54 736439  7T61lv24 78608
s 447627 468156  4eB664 469152 469621 540073 540509 5.0930 S5¢1338
v 200371 241237 262102 202968 203833 2,6699 245564  2.6429 247295
H 587645 612¢31 637416 662:02 686287  TI1e72 736657 76142 186426
s 4oT466 467993 408501 448989  4£o9458  4,9910 500346 5,0768 5.1175
v 109750 260589 261427 242266  2e3105 243943 244781  2,5620 2+6458
H 587662 612:48 637434 662020  687.05 T11¢90  T36+75 761460 786444
S 467306  4eT7836  4e8343  4¢8831  4,9300 449753 540189 5,0610 51018
v 109167 149980 260793 261607 262420 263233 244046  2,6859 245672
H 587o79 612v66 637451 662437  687Te23 712408 736693  761+78 786462
s 467153 447683  4oB191 448678  4.9148 449600 560036 5,0457 540865
v 108618 149407 240197 240986 281775 242565 263354 244143 244932
H 587¢97 612483 637669 662455 687440 71226 73Tell  761¢96 786481
s 4,7005 447535 448042 448530 448999 449452 449888  5,0309 560717
v 108100 148867 109636 240401 2¢1168 241934 262701 243468 204234
H 588¢14 613,00 63786 662072 687¢58 71243 737429 762414 186499
s 446861 447391 407898  4.8386 408855 449308 469744  5,0165 560573
v 167611 168357 109103 189848  2.0594 241339 242085 242830 203575
M 588231 613418 638404 662090 68776  T12+61 73746 162632  78Te17
s 406721 447251 6407758 408246  4,8716 409168 409604  5,0026 500433
v 167149 167874  1.8600 109326 240051 200776 241502 242227 22952
H 58B¢48 613,35 638621 663008  687.93  T1279 737664 716250 187.35
S Lo6585  4,7115 47622  4heB110 48580 469822  4.9468  4,9890 5.,0297
v 106711 167417 168124 18830  1.9537 200243 240949 2.1655 262361
H 588566 61352 638439 663025 68Bsll  T12e97 737082 762667 78753
s £o6453  4o6982 407490  4oT9T8  4.8B44T  4,8899 449336  4,9757  5,0165



i
lo

PRESSURE TEMPERATURE
60 80

PSIA 0 20 40 100 120 140 160

Y 106295 1.6984 1a7672 1.8360 1,9049 19737 240425 241113 2¢1801
780 H 588,83 613,70 638,56 663443 688629 T13.14 738400 762485 787,70
S 40,6323 44,6853 407361 4,7849 448318 44,8770 409207 4,9628 5:00%6
v 165900 196571 127243 1.7914 1,8585 149256 149927 2,0598 2¢1269
800 H 589400 613487 638,74 663,60 688446 713632 738.18 76303 787.88
S 40,6198 446727 4,7235 4o7723 4,8192 448645 449081 44,9503 409910
v 165524 146179 1.6834 1.,7489 le81l44 148799 149454 240108 2:0763
820 H 589017 614:04 638491 6636178 688064 713.50 738436 716321 788406
S 446075 4,6604 407112 447600 4,8070 4.8522 408958 4,9380 4.9788
v 105167 15806 146446 1+7085% 17724 18363 19002 1,9641 200280
840 H 589435 614,22 639,09 663595 688482 713468 738453 163639 788424
) 4,5955 446485 446993 447481 447950 448402 448839 449260 409668
v 104825 165450 146075 126699 1e7324 1e7948 148572 149196 le9821
860 H 589052 614,39 639426 664413 688499 713.85 738471 163457 788442
S 4,5838 466368 4.6876 407364 4,7833 4,8285 448722 449143 4¢9551
vV 1v4500 165110 125721 126331 146941 147552 1:8162 1,8772 149382
880 H 589469 614456 639:43 664430 689.17 714,03 738.89 763675 788460
S 4,5724 406254 466761 467249 4,7719 4,8171 448608 44,9029 44946737
v 104189 1:4786 1.5383 145979 1,6576 147173 147769 1,8366 1.8662
900 H £89.86 614,74 639,61 664448 689434 T14.21 739407 7163492 788478
S 46,5612 446162 446650 407138 447607 448060 448496 44,8918 4¢9325
4 13891 le4475 125059 125643 1e6227 146810 107394 1,7978 148561
920 H 590403 614,91 639,78 664¢65 689:52 714438 739424 7164410 188.9¢
S 445503 44,6033 4e6541 447029 4oT7498 467950 408387 4,8809 4¢9216
v 1v3606 1.4178 104749 1.5321 145892 146464 147035 1,7606 148177
940 H 90620 615,08 639496 664083 689469 T14456 739+ 42 T64428 789414
S 465396 445926 4e6434 46922 447391 447844 468280 448702 449109
v 1:333% 1,3893 1o4452 145012 14,5572 1,6131 146690 14,7250 17809
960 H 590.38 615525 640413 665400 689%9.87 Ti14.73 739460 764446 783432 - &
S 445291 445821 466329 446817 47287 497739 448175 448597 469005
v 143071 1,3619 14168 le4716 1,5264 145812 146360 1,6908 le7456
980 H $90,5% 615,43 640430 665018 690,04 T14.91 713977 764664 789450
S 4,5189 445718 406227 46715 47184 447637 448073 44,8495 468902
--------------;--
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RESSURE TEMPERATURE
PSIA 0 20 40 60 80
Vv 12819 163357 ¢3894 le4432 146969
iooo H 590672 615,60 640448 665435 690e22
S 44,5088 445618 4¢6126 4eb6614 4¢7084
v 142578 1,3105 1:36132 14158 1,4685
1020 H %590.89 615,77 640,85 665652 690639
s 444990 4465520 406028 466516 446985
v 1:2345 142862 123379 143896 144412
1040 H 859106 615:94 640482 665270 690857
S 444893 445423 445931 4.,6419 446889
v 192122 12629 143138 1.3643 144150
1060 H 561,23 616411 641500 665487 690+ 74
s 44798 45328 445836 446325 446794
v 151906 142404 1¢2902 1.3399 1:3897
1080 H 59140 616,29 641,17 666005 690,92
] 444705 445235 465743 446232 44,6701
v 1v1699 162187 162676 143165 103653
1100 H 591457 616446 641434 666422 691,09
5 44614 465144 405652 446140 466610
Vv 141498 161979 1¢2459 122939 143418
1120 H 591,74 616463 641651 6664539 691427
S 4eli524 445054 445563 446051 466520
Vv 1e1305 141777 162249 1:2720 143192
1140 M 591491 616,80 641469 666457 691404
s 4o4436 444966 4465475 445963 4ebB32
Vv l1v1l119 161583 12046 162510 142973
1160 H 892408 616,97 641,86 666¢T74 69162
S 444350 404880 4.5388 44,5876 4o6346
Vv 1:09%9 141395 Y418%80 142306 162761
1180 H 562425 617:14 642,03 666,91 691,79
S 444265 464795 405303 445791 446261
vV 140765 11213 121661 1,2109 1e2557
1200 H $592:42 617:32 642,20 66709 691696
S 444181 404711 45219 465708 466177

100

165506
715,09
457536

145212
T15626
447438

144929
T1544
4e7341

144657
T15461
4eT7247

144394
715479
447154

la4142
71597
447063

143898
T16.14
44,6973

143663
716432
46,6885

13436
716449
446799

143217
7164667
406714

13005
Ti6:E6
446630

120

166043
739495
447973

15738
740613
4e7874

125445
7404630
407778

145163
740048
447683

164892
7406566
447590

154630
T40.83
467499

144378
T41401
447410

led134
741419
447322

13899
T41:36
4¢7235

103672
Tal.54
467150

153453
T41671
497067

140

1.,6580
764481
448394

146265
764699
448296

145962
765417
4,8200

1,5670
765835
44,8105

1,5389
765652
44,8012

145119
76570
4,7921

144858
76588
4,7831

1,4606
766405
47743

1:4363
T66:23
44,7657

146128
76641
4.7572

143901
766:58

160

167117
789467
408802

166791
789,85
408704

16478
730.013
448607

166177
790421
408513

15886
79039
468420

185607
790456
448329

1¢5337
790474
448239

145077
790092
448151

104826
791410
48065

l1e4583
79127
4o 7GR0

154348
79145
44,7896



¢9

PRESSURE
PSIA

v

1220 H
S

4

1240 H
S

v

1260 H
S

v

280 H
1 S
‘ %
1300 M
S

v

1320 H
S

v

1340 H
S

v

1360 H
S

Y

1380 H
S

v

1400 H
S

v

1450 H
S

mu

0

1. 0596
592459
404099

104133
592,76
444018

1.027%
692.93
403938

1.0122

223838

09974
593427
403783

0.9830
593,44
463707

09691
593.:61
403632

059555
593,78
4,3558

0s9424
593,9%
443485

0:92986
594,12
443414

0:8992
594,54
u, 3239

20

11037
617449
44,4629

1,0867
617,66
444548

140702
617,83
4olhts 68

10543
618,00
4.,4%90

1.0388
618,17
4o4313

1.0238
618,34
404237

1.0093
618,51
Gob4162

069951
618,68
4,4088

0,9814
618,85
444015

Dp9681
619,02
4e3944

00,9364
619:45
43769

40

l¢1478
642,37
445137

11301
642,55
465056

11129
642,72
404977

10963
&4 9
e2488

1.0802
643406
464821

1:0646
643¢23
464745

1.0494
643,40
4o4670

1.0347
643,58
404597

1.0204
643,7%
Lol 524

1.008¢
643,92
4os452

09735
644340
GLel4278

TEMPERATURE
60 80
1el919 12359
667026 692.14
44,5625 4 ¢ 6095
1s1734 1s2168
667043 692:31
4,5545 4.6014
11556 1,1983
66760 692049
4,5465 445935
1e1383 11803
667578 692466
£81349  §9x88
le1216 151629
667:95 692.83
445309 465779
161083 1e¢146]
668¢12 693:01
465234 4,5703
140896 151297
668429 693,18
465159 465629
140743 1,1138
668,47 693,35
4,5085 44,5555
140594 1,0984
668,64 693,53
4,5012 45482
10450 100834
668581 69370
444941 455411
140106 1,0677
669,24 694,13
4a4tT66 45236

100

142800
717402
4o6548

1.2602
717419
4o6467

1426409
71736
4,6387

162223
717,54
{17584

142043
71771
4¢6232

151868
71789
406156

11698
718.,06
446081

1,1533
7i8.24
446008

161373
T7i8:41
445935

1e¢1218
TiB,58
4Le5863

1.0848
T19,02
4¢5689

120

143240
741489
446984

13035
T42606
Lo 6904

142836
T42:24
4o8824

122643

7#2&&2
4eb6746

122456
7420659
Le6669

152275
142477
466593

1,2099
742094
446518

1416929
743,11
46444

11763
T42:29
4e6372

1061602
T43046
466300

l1el219
743,90
466126

140

l1o3681
166476
4,7406

103468
766,94
447325

143262
767011
4 ,7246

(@]
ow W

&
2
6

£d -
—~_ W

¢
6
4

[

1,2870
167 c46
4,7091

12682
767:64
4,7015

1,2500
767682
4.,6940

142324
76799
44,6866

1,2153
768.17
4,6794

141986
7168.34
4,6722

1,1590
768,78
446548

160

le4iZl
T91:63
497814

163902
791,80
407733

13084
791.98
4e7654

1o3483
792416
19343

1.3283
792034
4o 7499

153089
79251

4o 7427

1:2901
792:69
457348

142719
792485
4o T274

1c2542
793,04
447202

102370
793,22
4671320

1:1961
T93 66
446950



€9

- 3
PSIA

1500

1550

1600

1650

1700

1750

1800

1850

1900

1950

2000

T N U AN oD @ SN B B G5 BN B B En -
URE TEMPERATURE
0 20 40 60 80 100 120 140 160
v 048709  0.9068 049427 069786 140144  1.0503 140861 1,1220 141578
H 594696 619487 644,77  669¢67 694456  T19,45  Tébe33 769622 794405
s 443070 443600 404109 444597  4,5067 44,5520 445957 44,6379  4.6787
v 048443  0,8791 049138  0,9486 0,9833  1,0180 1.0527 1,0874 141221
H 595,38 620429 645,20 670610 694,99 719,88 744,77 769465 794453
s 442906 443437 443945 444634 44,4904 445357 445794  4,6216 446624
v 048195 04,8531 048868 049204 0,9541  0.9877  1,0213 1,0550 1.0886
H 595,80 620472 645,62 670452 695,42 720431  T45.20 170409 794497
s 442748 443279 443787 404276 444746 5445199 445636 44,6058 446466
v 0s7961 048287 048614 0s89480 0,9266 049593 049919  1,0245 1.0571
H 596,22 621184 646005 670495 695,85 720,74  T45.64 770652 195441
s 442595  4o3125 443634 444123 444593 4,5046 445483  4,5905 446313
v 0s7741  0,8058 048375 048691 0,9008 049325 049641 049958  1,0274
M 596064 621656 646547 671438 696428  T21e17 746407 7170496 795484
S 4e2646 64,2976  4e3485 443974 Lo 4b4h 444897 445334  4,5756  4e6164
v 047533  0.7841 0s8149 048457 0.8765 0.9072 069380 0,9687 049995
M 597,06 62198 646,89 671,80 696,70 721,60  T46650 T71s39 79628
s 462301 462832 443341 443829 404300  4,4753 44,5190  4,5612 446020
v 007337 067637 0e7936 048235 048535 068834 029133  0,9432 009731
M 597,48 622,40 647,31 672423 69713  722.03  T46.93  T71:82 796471
s 442161 402691 443200 443689 44,4159 444612 445049 445472  4.5880
v 007152  0e¢7443  0s7735 048026 048317 048608 048899 0,9190 09481
M 597,89  622:82 647374 672465 697456 72246  T4T436 772625 797415
s 402024 442555 443064  Ga3553 44,4023  4,4476 404913 4,5335 445744
v 0.69T6  D.7260  0:7544  0,7827  0s8111 048394 008678 0,8961 09244
H 598631  623.26 648516 673407 697,98 722489  T4Ts7T9 172669 797458
C) 4,1891 402422 40,2931 463420 463890 404343 444780 445202 45611
v 0.6809 0,7086 047362 047639  0,7915 0,8192 0¢8468 0,8744 049020
H 598573 623065 648,88 673549  698.41  T23.31 748622 773012 798,01
s 441761  4¢2292 402801 443290 443760 404216 4046651 445073 445481
v 006651  0,6921  0i7190  0.7460  0,7729 047999  0.8268 048537 048807
H 599,14 624,07 649,00 673592  698.83  T23.74 748665 773455  T98a44
s 401635 442166  4:2675 403164 443634 444087 444525 444947 445355



PRESSURE

o
+ PSIA
v
2200 H
S
v
2400 H
S
v
2600 H
S
v
2800 H
S
v
3000 H
S
v
3500 H
S
Y
4000 H
S
v
4500 H
S
v
5000 H
S
v
5500 H
S
v
6000 H
S

0

0.6089
60079

4,1159

05620
60244
440724

05224
604510
4,0324

04883
605473
349953

0e4588
607035
3.9607

0+3997
61137
3.8834

0¢3552
61534
3.8162

03206
619.26
367569

0.2928
623414
36,7037

0s2700
826,98
3.6555

02509
630,77
26114

20

046334
625673

401690

045845
62739
441255

0e¢5432
629,05
440855

0:5077
630669
4,0484

0el769%
632432
4.0139

Deé&l152
636436
369366

03688
640635
3,8695

043327
644,29
3.8102

063037
648,418
37570

062799
652,03
3.7088

042601
655,84
32,6648

40

046580
650667

462199

046070
652,33
belTl64

0¢5639
653498
441364

065270
65565
440994

04949
657,29
440649

0v4307
661434
249876

0+3824
665435
369205

03448
669,431
348613

D0e3146
673:22
3.8082

0.,2899
67708
3.7600

02692
680.90
37160

TEMPERATURE

60 80 100 120 140
0.6825 067070 0e7315 0e¢7560 Q047805
675460 700652 72544 750435 775626
44,2688 443159 463612 444050 4ol472
Ds6295 06520 O0s6745 06970 047195
67727 70220 727.12 75205 77696
462254 402725 443178 4e3616 4.,4038
05847 0+ 6055 0:6263 06470 0.,6678
678493 703,87 728480 753%73 778:85
441854 442325 442778 4e3216 443639
065463 0:5656 065849 06042 0,6234
680,60 T05.52 T30e46 755340 780033
4o,1484 4451954 442408 462846 443269
0:5130 0+5310 0¢5490 0e5670 0:5850
682425 707.20 732412 75706 782.00
401138 441610 442063 442501 442924
Ovo462 04617 0s4771 004926 0¢5081
686432 711,29 736,26 761622 78617
44,0366 4,08328 461292 441730 442153
043960 04096 0s4231 Oe&367 064503
690s 35 7154213 740,32 765430 796427
34,9696 4,0168 44,0622 441061 441484
093569 043690  0s3811 063931  0,4052
694432 719.33 744,433 76932 194431
34,9104 3:9576 440031 440469 440893
0s3255 043364 043473 063582  0,3651
698424 723:27 748,28 773:s30 7198430
38573 369045 36,9500 349939 44,0363
042998 063097 00,3197 063296 043395
702,12 T27.16 752620 T717.22 802424
368091 3.,8564 3.9020 23,9459 3,9883
0.2783 062874 052966 063057 00,3148
7058496 731.01 756,06 781611 80614
347651 348124 38580 3:9020 349444

160

08050
800. ¢

4o4880

0:7419
801.87
4oel447

0:6885
803e57
4ot047

06427
805426
443678

046030
806e94
403333

0e5235
811,12
4025673

Ow4638
816423
441894

De&l73
819429
461303

0s3800
823,30
460774

063494
827426
460294

0es3239
831.18
3498535



$9

- )

PSIA

144696
16
20
24
28
32
36
40
44
48

52

I EE B0 O O G AN D O Bn BN BE B Em [ ]
URE TEMPERATURE
180 200 220 240 260 280 300 320 340
v 11666453 120:2907 123:9361 12745814 13142268 13448721 13845174 142,1628 14548081
H 805456 830,38 85520 880,03 304.85 929467 954449 979432 1004.14
S 760121 790504 T.0874 Tel234 Tel584 Te1924 742255 T¢2578 762892
\ 10741431 11044914 11268396 1171879 12065361 12348844 12762326 130,5809 133.9291
H 806,57 830,39 855,22 880.04 904485 929,68 954,51 979433 1004415
S 649700 7.0082 70453 70813 T7e¢1163 761503 Te1834 Ta2156 Te2471
i 8567251 8B.4037 9160824 9357610 9644396 99:1182 10167968 10444754 107s1541
H 808¢61 830,643 856,25 880,08 904490 929.72 95454 97937 1004.19
S 6¢8594 668976 609347 669707 70057 760397 760728 741051 Tel1365
v Tlo4bbh 73,6786 75,9108 7861430 8043752 8246074 B84¢8396 87,0718 8943040
H B0S+6% B30.47 855429 880411 904:94 929,76 954,58 979:40 1004423
) 647691 668073 6068443 648803 669153 669493 669824 7.0147 760461
v 6152474 63,1607 65.0740 6649874 68,9007 7048140 7247273 74,6406 7645540
H 805:68 830,51 855,33 880s15 904497 929.80 954462 97944 1004427
S 666927 647309 67679 648039 6,8389 668729 609060 649383 669697
v 5365981 55,2723 56s9465 58¢6206 6062948 6109690 6336431 6543173 6669514
H B05s72 830454 855437 880%19 905401 929483 954 466 979s48 1004.20
S 6,6265 606647 6.7018 667378 67727 648068 668399 668721 69054
v 4766487 4951368 5086250 5241132 53,6013 55.0895 5605776 58,0658 5945539
H 80576 B30.58 855440 880023 905,05 929,87 954+ 70 97952 1004434
S 645681 6,6063 6e6434 646794 6eT144 667484 647815 6,8137 648452
\ 42¢8891 442285 4545678 4669072 4842465 4945859 5069252 522645 5366039
H 805479 830462 855444 880426 905,09 929,91 954,73 979456 1004438
S 665159 665541 665912 666272 626621 66962 6647293 66,7615 647930
Vv 3859949 402125 4164301 4266477 43:8653 45,0829 463005 47,5181 487357
H 805483 830465 855 448 880430 905412 929495 954477 979659 100&.42
S 64686 605069 665439 65799 666149 66489 666820 6.7143 607457
Vv 3547498 38:8659 37.9821 39,0982 402143 4143305 4224466 43,5627 4446789
H B05.,87 830:69 855,52 B80s 34 905516 929,99 954,:81 979:63 1004s46
S 664255 664637 65008 665368 605718 646058 6¢6389 646712 6¢7026
v 33,0039 34,0342 35,0645 36,0948 37,1251 3851553 3991856 40,2159 41s2462
H 805491 B30,73 B5%:565 B80.:38 305,20 336.02 954685 979¢67 1004449
S 6.3858 664241 664611 664971 665321 665661 645992 66315 646629



o

I
e

PRESSURE
PSIA

\n
&

60

70

80

90

100

110

120

130

140

150

II I < nIT< nI< nIT<L n I < »nX <L nI< X< I < nI < nI<

180

306503
805094
663491

28:6105
805,98
643149

24253308
806,07
602385

21v4711
806417
61723

190914
B06:26
661139

171875
806435
60617

1546299
806cbt
60145

14,3318
806454
5.9713

13,2335
806¢63
59317

12:2920
806072
568949

114761
BO&.82
5,8607

200

31,6070
83077
63873

29:5034
830,80
663531

2542962
830,90
602767

2261609
830:,99
602105

19,5867
831,08
6.1522

1707233

831.18
6£.0999

1641170
831,27
6.0527

1447783
83136
6,0096

136456
83146
509699

12,6748
831.55
59331

11,8333
831,64
5¢8989

220

32,5637
855459
64244

303963
855,63
643902

2650616
855.72
6.3138

22.8106
855.81
602476

2062820
855,91
601892

1802591
856400
51370

1646041
856510
660898

1562248
856,19
60466

14:0578
856428
60070

130575
856,38
569702

121908
856 .47
569360

TEMPERATURE
240 260
33,5204 34,4771
88041 905424
6e4604 64954
312893 32,1822
B8B0s45 905,28
6c4262 64612
2628270 27,5924
880¢55 905437
603498 663848
2354803 24,1500
880,64 905+46
6.2836 643186
20«8773 2144726
880:73 9305:56
602252 662602
1857949 19,3307
88083 905¢65
661730 66,2080
17e09112 17,8782
880492 908%:75
641258 661607
1546713 16,1178
881,01 905,84
600826 661176
1464700 14,8821
881611 905,93
600430 60779
1354402 138229
881420 90603
6.0062 6:0412
1265478 1249050
881.30 906612
569720 6.0070

280

35,4238
930406
605294

3340751
930.10
664952

28463577
930419
64188

2448197
930029
603526

220679
930638
662942

19:8665
930ué&8
602420

18,0653
930s57
601948

16,5643
930.67
6el516

1542943
930,76
661120

1442057
930.85
60752

13,2622
930,935
640410

300

3643905
954,488
645625

33,9680
954,92
665283

2961231
955,02
64519

2544894
955,11
663857

22+6632
955621
603273

20u4023
9554320
662751

185524
9584640
62279

1740108
955649
641848

157064
955,59
601451

1405884
955:68
641083

1306194
95577
660741

320

3763472
979.71
645948

34,8609
979,75
645606

29,8885
979s 84
66,4842

26,1591
979694
6.4180

23,2585
980¢03
643596

20,9380
980613
663074

19,0395
980:22
64,2601

1744573
980432
642170

1641186
980041
6,1773

14,9711
980651
6¢1406

13,9766
980460
6,1064

340

3843038
10040353
666262

3567538
1004457
665920

30e&Z38
1004.686
65156

26+8288
1004.76
Sc&éb

2358538
100485
6+3910

2Yc4738
1004 9%
63300

1965265
1005405
6062916

1749038
100501*
bo2484

1635307
1005424
642088

153538
1005:23
61720

1403338
100543
661378



)

L9

PSTIA

160

170

180

190

200

220

240

260

280

300

320

Bl TR B B G UE N T D E S e e e - e
URE TEMPERATURE
180 200 220 240 260 280 300 320 340
v 1067622 1160971 1104320 1147669 1261018 1264366 127715 13,1064 13¢4413
H 806e91 831e¢74 856056 881639 906422 931004 955,87 98070 1005452
S 56,8287 5,8670 5.9040 549400 5,9750  6.0090 600422 6,0744  6.1058
Vv 10v1322 10,4474 107626 11:0778 1143930 11:7082 12,0234 12,3386 1246538
H 807,00 831683 B56.66 881448 906631 931,14  955.96 98079 1005.62
S 567987 508369 5.8740 5.9100 5,9450 5,9790 660121 64,0444  6.0758
v 9u5723 98700 101677 10e4654 1047631 11,0608 113584 1146561 1169538
H 807+10 831,92 855675 881458 906641 931423  956.06 980089 1005¢71
5 507704  5.8086 508456 508816 5.9166  5.9507 5¢9838 640160 640475
v 9.,0713 953533 9.63546 99,9174 10,1994 104814 1047634 11,0455 1103275
H 807619 832,02 B56.85 881s67 906s50 931423 956,15 980.98 1005481
5 5,7435 5,7818 5.8188 548548 5,8898 5¢9239  5,9570 5,9892 660207
Vv 85206  8.8882 9.1563 954242 956921  9.,9600 10+2280 10,4959 10:7638
H 807:28 832,11 B856.94 88177 906659 931,42 956425 981+08 1005:90
s 567181 5,7563  5.7934 548294  5,8644  5,8984 549315 5,9638 569952
v Te8416 850851 Bu3287 845723 848159 940595 903030 945466  9+7902
H 807.47 832¢30 B57413 881096 906.78 93161 956544 981427 1006409
s 5,6709  5,7091 547462 507822 568172 548512 568843  5,9166  5.9480
v 701925  7.,4158  7.6391 748624 B8,0857 843090 845322 B,7555 8.9788
H 807:66  832:49 857.31 8820146 906697 931480 956463 981s46 1006428
s 506277 566660 567030 507390 57740 548080 568412 568734 549049
v 66436  6.8495 750556  Te2617  To4678  7.6739  7.8801 8,0862 852923
H 807.84 832,67 857050 882¢33 907416 931:99 956482 981465 1006e47
S 5,5881 5.6263 5.6634 5,6994  5,7343  5,7684 568015 508337 568652
Y, 661726 623641 655555 64,7489  6,9383 74,1296 743210 Te5124 747038
M 80B.03 832.86 857s69 882652 907035 932018 957501 981¢84 1006666
S 505513  5.5895 5,6266 506626 566976 57316 567648 57970 58284
v 5.7647 5,9433 601220 663006 6.4793 666579 668365 7,0152  T.1938
H 808422 833,05 B57.88 882471 907¢54 932,77 957,20 982403 1006686
S 5.5171 565553  5.5924  5.6284 50,6634  5.6974 567305 5,7628  5c7942
v 5,077  5.5752 507427 509102 640777 602452 654126 645801 667476
H 808,40 833,24 858007 882690 907<73 932656 957c39 982622 100705
s 5.4851 565233 505604  5e5964 5063164  5.6654  5,6986 5,7308 547623



& PRESSURE

PSIA
v
340 H
S
v
360 H
S
v
380 M
S
v
400 H
S
v
420 H
S
v
440 H
s
v
460 M
s
v
480 M
5
v
500 H
S
v
520 H
S
v
540 H
s

180

50922
808456
504550

4.8122
808+74
5.,4266

%o5617
gba.92
563998

443362
809010
563744

441322
80929
563502

3.9468
809,47
503271

37774
809.6%
563051

346222
8039.84
542840

33,4794
810402
562637

343476
810.20
5626443

3.2255%
810,38
5.228588

200

562499
833,39
504932

64,9611
833,57
504649

4,7028
833:76
560381

LgkTO2
83394
564126

402599
B34,12
50,3884

4,0686
824,31
563654

3,8940
834¢49
5,3433

3.7339
834,67
503222

345866
82486
53019

1.4507
835,04
542825

363248
835,22
562638

220

564081
858,426
55304

501100
858s41
565020

4,84728
858459
54751

4.6043
858,78
564497

4¢3875
858,96
544255

41905
859.14
54024

420105
859.33
53804

3.8456
859451
53593

3+6939
859¢69
543390

35538
85988
563196

304241
86006
53009

TEMPERATURE
240 260
565657 567233
883,09 907:92
5.5664 566012
562589 5¢4083
88132424 908¢11
565380 565730
459849 561260
883442 908Bn 26
55112 5¢5462
457383 44,8723
883¢61 908e44
504857 £.,5207
4e5151 406428
883,79 908c63
564615 564965
493123 Gel341
883,98 908581
504385 54734
461271 462436
884415 909.00
564164 564514
329573 44,0690
884435 909,18
503953 5.4303
368011 3069083
884¢53 90937
563751 5.4101
246569 367600
884672 909:55
563556 563906
3¢5234 366227
884,90 90%e74
5:3369 5637169

280

5.8809
932.75
50.6354

55572
932+94
56070

52670
933:.0¢9
565802

5.0063
933,28
505547

4e7704
933¢46
545306

4¢5560
933,65
55075

443602
933.83
5.4854

441807
934,02
504643

400155
934,20
564441

3.8631
934439
564246

307220
934,57
54059

300

660386
957458
5.6685

5:70561
95777
566402

5:4086
957696
566134

591403
958611
5¢5879

498980
9584429
565637

L6778
958v 48
545406

404767
958467
565186

452924
958685
564975

401228
959400
Se4772

269682
959,22
504578

348213
959541
564390

320

661962
9824641
5.7008

548550
982960
5,6724

565496
982079
56456

50:2743
982¢94
506201

540287
983413
55959

447996
983431
565729

445932
983650
545508

444040
9383469
565297

44,2300
983087
545095

40693
984,06
504900

359205
984425
544713

340

663538
1007.24%
5¢7322

60038
10076432
Se7039

S5:H9C7
1007.62
566771

5.4088
1007.81
566516

561533
1007496
566274

469218
1008415
5&606;

447097
1008+33
5:5823

465157
1008452
545612

4¢3372
1008471
565409

bolT724
100889
565215

4¢0198
1009.:.08
55028



-l - S B N S S SN S N h a8 e EE e -
PREFSURE TEMPERATURE

PSIA 180 200 220 240 260 280 300 320 340
v 361121 32079 343037 33994 344952 365909 346867 37824 33,8781
560 H 810656 835,40 860.24 885408 509092 934,76 959460 984643 100507
S 502075 562457 502828 503188 53538 53879 564210 504533 504847
v 30066 3,0991 31915 342840 3:3764 3.4689 35613 3,6538 307462
580 H 810.74 835,59 860443 885627 910611 934¢9¢4 959,78 984062 1009¢45
S 51901 5.,2283 562654 53014 563364 563705 5064036 54359 504673
\ 249081 249975 340869 3.1763 302656 3:3550 300444 345337 3¢6231
600 H 810,93 835,77 860+61 885,45 910,29 935,13 959497 984.,8C 1009¢64
S 51733 5¢2115 5.2486 562846 563196 503537 503868 564191 504505
v 28160 2+902% 29890 3+0755 3:1620 242485 3e3349 364214 395079
620 H 811+11 835,995 860,79 885463 910.47 935431 960615 984099 1009.82
S 51570 51952 542323 562683 53033 503374 503705 504028 50:4342
v 207296 2¢8134 2.8972 2¢9810 3.,0648 341486 3:2324 353161 3¢3999
640 H 811629 836413 860.98 885¢82 910+66 935450 960+ 34 985v17 1010401
S 501412 561795 562166 562526 5.2876 503216 5¢3548 53870 504185
v 2.56484 207297 248110 298922 2:9735 3.0547 341360 342172 3.2985
660 H 811e47 836¢31 861616 886400 910s84 935.68 960452 985436 1010¢2C
S 501260 5el642 562013 562373 562723 543064 563395 503718 504032
v 2¢5721 26509 207298 243087 2:8876 2:9664 350453 3.1241 3,2030
680 H 811.65 836,50 861.34 886418 91102 935.87 960671 985¢54 1010438
S 561111 561494 561865 562225 562575 52916 563247 5.3570 543884
v 25000 2065767 206533 207299 28065 208832 2:9%98 3:0364 3vwl1ll30
700 H 811,83 836068 861652 886637 911.21 936005 96089 985073 1010457
S 50968 501350 561721 52081 562431 502772 563103 53426 503740
v 264320 245065 2,5810 2¢6555 2,7300 28045 2:8790 259535 3¢0280
720 M 812401 836+86 86170 886655 911639 936423 961,07 985091 1010475
S 5.0828 561210 501581 51942 562292 562632 562963 543286 563601
v 243677 204402 2:5127 2:58%2 2:6576 2:7301 2+8026 2,8751 29475
740 H 812,19 837.04 861,89 886073 911657 936442 961626 98610 1010394
S 50692 51074 5:1445 5+1806 562156 562496 542828 563150 563465
v 2,3067 2:3773 2:8479 265185 2:5891 2:6596 2¢7302 2,8008 2:8713
760 H 81237 837.22 862.07 886491 91176 936460 961s44 98628 1011s12
S 5.0559 560942 501313 51673 50,2023 502364 542695 53018 53333

69



~ PRESSURE TEMPERATURE

PSIA 180 200 220 240 260 280 300 320 340
| 202489 23177 203865 264552 265240 25928 2066615 247303 267990
780 H 812.55 837440 862425 887610 911.94 936,78 961663 986647 1011631
S 5.0431 £.0813 501184 5.1544 50,1894 562235 502566 542889 503204
v 261940 202610 2e3281% 263951 2o622 205292 285963 246633 2:7304
800 “ 812,74 £37.,54 862,43 887,28 912412 936497 96%s81 98665 10611049
S 5:0305 560687 5,1058 501419 561769 562109 502441 562763 53078
v 2:1417 2,2071 22726 2¢3380 264034 2,4688 225342 25996 206650
820 H 812.92 83777 862861 88746 912.31 927415 96139 986484 1011.68
S 50182 5.0565 5092¢ 5061296 501646 51987 562318 502641 502956
v 240919 201558 292197 202835 2635474 204113 204751 255396 2:6028
849 H 813,10 837¢9% 862.:80 B87Teb4 912649 927.:33 962518 987.02 1011s86
S 5.0063 560445 50816 561177 561527 541867 562199 502521 50,2836
v 2.0445 251069 201693 262316 202940 2:3564 2¢4188 244811 25435
860 H 813428 838¢13 862,98 887+82 912.67 937+52 962636 987021 1012¢05
S 449946 5.0328 50699 501060 61410 561750 52082 5,2405 52719
v 169992 2,0601 2¢1211 20,1821 2e2431 2:3040 23650 204259 204869
8eo H 813446 828,31 863616 888601 712085 937670 962055 987639 1012.23
S 4,9832 560214 5.0585 500946 Y1296 51636 501968 50,2291 502605
\ 1,9859 2:0155% 2,0751 2v1367 2: 1964 262540 2:3136 253732 204328
900 H 813,63 838,49 8632634 388619 913.04 $37.88 962973 987+37 1012¢42
S 449720 560103 504674 00834 551184 501525 561856 5,2179 502494
v 169145 1.9728 20311 200854 261478 262061 202644 243227 243810
920 H 813,81 838,67 863652 888e37 813622 93807 962691 987076 1012060
S 44,9611 459994 50365 560725 51075 501416 501747 562070 502385
v 1,8748 1:.9319 169890 290461 261032 2:1602 2:2173 2v2744 263215
940 H 813.99 838,85 863,70 88Bs55 913¢40 938425 963009 987+94 101279
S 449504 4,9887 $.0258 50618 50968 5¢1309 561640 5,1963 502278
v 1,8368 18927 19486 200045 20,0604 21163 21722 20,2281 202840
960 H 81417 839,03 863,88 888,073 913,58 936643 963,28 988512 1012697
$ 4,9400 4,9782 50153 5.0514 5.0864 5.1204 501536 541859 502173
v 1,8004 1,8551 19099 19647 2:0194 240742 291289 201837 262384
980 H 814435 839,21 864406 888s91 913,76 93861 963x46 988¥31 1013615
5 65,9297 44,9680 5.0051 50411 50762 501102 561434 56,1756 5020714



™

B T e LT T E e
PR URE TEMPERATURE
PSIA 180 200 220 240 260 280 300 320 340
v 167654 1.8190 168727 1e9264 19801 240337 240874 2,1410 201947
1000 H 814,53 839439 86424 889,09 513,95 938,80 963664 9884649 1013434
S 449197 4,9580 449951 500311 560661 5¢1002 51333 51656 501971
v 1.7318 1o 7844 18370 1,8896 19422 109948 200475 2,1001 201527
1020 ] 814,71 839,57 864042 889,28 914413 938,98 963,83 988267 1013452
S 449099 449481 409852 560213 560563 50504 501235 501558 501872
v 1.6994 17510 10,8027 148543 109059 149578 200091 200607 2061122
1040 H 814489 839,75 864460 889¢46 916031 939416 964,01 988+86 1013670
S 4,9002 40,9385 409756 560116 500467 500807 501139 501461 501776
v 1,6683 167190 17696 18202 148709 19215 169721 2,0227 220734
1060 H 815607 839,93 864,78 889464 914449 939434 964019 989004 1013489
S 4,8908 4,9290 469661 50022 50372 50713 501044 561367 5¢1682
v 146384 106881 147378 147875 148372 148869 109366 1,9862 240359
1080 H 815425 840,11 86%n 96 889082 914467 939052 964437 989022 1014407
S 4,8815 469197 449569 449929 560279 50620 540951 501274 501589
v 16095 106583 " ~1,7071 147559 108047 148535 19023 149511 169998
1100 H 815443 840,28 865614 890000 914485 939470 964¢5%56 989041 1014025
S 448724 4,9106 4¢9477 449838 540188 50529 560860 51183 5¢1493
v 1,5817 1,6296 16775 147255 147734 1,8213 108692 1917 19651
1120 H 815060 840646 8656132 890¢18 915.03 939489 964074 98959 1014044
S 4,8634 449017 409388 449748 50099 50439 560771 51094 501408
v 145548 1,6019 106490 106961 17432 17903 1le8373 1,8844 109315
1140 H 815678 840,64 865050 890e36 915621 940407 964492 - 98977 1014462
S 4,8546 448929 40,9300 449660 50011 540351 500683 561006 561320
v 165289 145751 106214 156677 107140 167603 128065 18528 168991
1160 H 815496 840482 865668 890054 915039 040625 965410 98995 1014480
$ 4¢8460 4,8842 469214 44,9574 409924 50265 560596 50919 501234
v 1.5038 165493 105948 106403 1,6858 17313 1e7768 148223 1.8677
1180 H 816410 841,00 865486 890e72 915057 940443 965428 990013 101499
$ 4,8375 48757 49129 449489 40,9839 560180 500512 540835 501149
v 144796 165243 105691 l.6138 1646586 107033 1e¢7480 157927 1:837¢
1200 M Bl16e32 841418 866404 8950+90 915:76 940e51 96%046 990832 1015617
S £.8291 44,8674 429045 449406 409756 500097 500428 56,0751 5¢106¢



PRESSURE TEMPERATURE

~

N PSIA 180 200 220 240 260 280 300 320 340
\Y 1,4561 15002 15442 15882 16322 1:6762 17202 1,7642 18082

1220 H 816449 841,36 866.22 891,08 915694 94079 965665 990650 1015435
S 468209 458592 4.8963 4e9324 449674 50015 50346 50669 560984

v le433E 1a4768 1.5201 1¢5634 1¢6067 16500 166933 157366 1¢7799

12640 H 81667 B41e56 86640 891w 26 916412 34097 965283 99068 1015953
S 4,8128 468511 4.8882 463243 449592 409934 500265 50588 500503

v 1,4115 14541 104968 15394 15820 1v6246 le6672 1.,70%8 le7524

1260 H 816485 84171 B66¢58 §91c44 916430 941415 96601 990:86 1015¢72
S 448049 48432 4o8803 449163 465514 44,9854 500186 50,0509 50824

: v 163902 14322 Lot 742 le¢5161 1.5581 16000 146420 1,6839 17258
1280 H 817.03 841+89 866,476 891+62 916+48 941433 966+19 991,04 1015090
S 467971 448353 44,8725 469085 44,9435 44,9776 540108 500431 50745

v 1.3696 14110 1a4523 104936 165349 125762 166175 16588 17001

1300 H 817,20 842,07 866¢93 891.80 916466 941.51 96637 99123 101608
S 47894 408276 4:8648 409008 409358 44,5699 500031 50,0354 50668

v 1,3496 1:3903 1.4310 1o4717 15124 1.5531% 105937 1.6344 1-6751

1320 H 817¢38 842025 867.11 891¢97 91684 941669 966055 991041 1016026
S 4,7818 4,8200 44,8572 408932 449283 469623 4,9955 5.,0278 50593

v 1,2302 1:.3703 14104 1.4505 1.4906 125307 165707 1.6108 1:.6508

13490 H 81756 B42,43 B67:.29 892,1% 917.02 241,487 96673 99159 1016044
) 4,7743 4Lo8126 4.8497 4.8858 449208 409549 44,9880 5,0203 50,0518

\ le3114 1:2509 163904 104299 14694 1.5089 15486 1,5878 16273

1360 H 81773 842460 867647 892633 917e19 942405 966291 991e77 1016662
S 4,7€69 4.8052 408423 4.,8784 4,9134 44,9475 449807 5,0130 50444

v 12931 1.3321 13710 1.409¢9 1¢4488 1.4878 105267 1e5656 146045

1380 H 817491 842478 867465 892¢51 917437 942022 96709 991695 1016e81
S 45,7597 467979 408351 4.8711 409662 409402 449734 50087 50372

v 162754 1.3138 13521 13905 1.6289 104672 1:5056 1,5439 1:5823

1400 H 818409 842496 86783 892469 917:55 G42ehsl 96727 992+13 101699
S 40,7525 467908 4¢8279 448640 448990 469331 409663 4,9986 500300

v 1,2331 1.2702 13072 ie3443 163813 1:,4184 124554 l1.,492¢4 15295

1450 H 818,53 843,40 B68¢27 823:14 918500 942086 967072 992088 101744
S 407351 4c7734 448105 408465 4,8816 469157 469488 4,9811 5060120



€L

PR

PS1

1500

1550

1600

1650

1700

1750

1800

1850

1900

1950

2000

S b GE S U0 S B SR TS I A m E e -e
TEMPERATURE

SURE
A

nI< NI< BWI<

nI< n X< nI<K nIT <

wn I NnI<

nw X<

NI <<

180

1.1937
818,97
4,7182

11568
819441
447019

161222
819085
4.6861

1,0897
820¢29
4.6708

1.0591
820473
466560

1.0302
821,16
4,6615

1.0030
821,60
446275

0.,9772
82203
4:6139

0.95%28
822¢47
4,6006

005296
82290
40,5877

09075
823.34
44,5781

200

12295
843,84
l#a 7565

11915
844,28
447402

1:1568
844,73
4,7244

1,1223
845,17
467091

1,0907
845461
446943

1.0610
846,04
4,6798

1.0329
846,48
446658

1,0063
846492
406522

0:9811
847,36
44,6389

Ne9572
847,769
406260

069345
848,23
466134

220

1.2653
868,71
407936

1s2261
869416
447773

11894
869:560
4eTH16

11548
870,04
447463

1.1223
870e¢48
4eT314

1:0917
870.92
467170

1.0627
871,36
407030

1:0353
§T1.80
4,6893

10094
872¢24
446761

C.9848
872,68
L4e6631

0.9614
873,11
446505

240 260
1.23012 13370
893,58 918445
4,8297 48647
1,2608 162955
8944503 918.89
4.8134 4,8484
162230 142565
894v4? 919.3¢4
447976 44,8327
11874 12200
894,91 919,78
447823 448174
101540 11856
895636 920:23
467675 44,8025
1el224 161531
895480 920567
447531 44,7881
140926 161225
896424 921612
447390 47741
10644 1,0939%
896068 921s56
45,7254 467605
1,0377 140660
897,12 522:00
44,7122 4o THT2
10124 160389
897656 922644
40,6992 44,7343
0+.9883 1.0152
898400 G22:R8
4.6866 4,7217

280

1.3728
943,31
4,8988

1+3%01
943,76
4,8825

132901
44,421
40,8667

142525
94465
448514

1,2172
945910
4,8366

1,1828
945454
448222

1.1523
945499
4,8082

1.1225
946443
40,7946

1,0943
946,87
4,7813

10675
94732
4o7684

160421
LT, 7E
o755

300

144086
968617
449320

le3648
968062
409157

103237
96907
468999

1.2851
96952
468846

1+2488
36997
48698

142145
970641
408554

11822
970.86
4e8414

181516
971430
408277

121226
97175
44,8145

10951
97219
408016

10690
972064
44,7890

320

1e4444
993,03
449643

13994
99349
4,9480

1:3573
993494
449322

143177
99438
449169

1,280¢4
994083
449021

1.2452
995428
4.,8877

142120
995473
4,8737

1,1806
996617
4,8601

1,1509
996¢62
4,8468

1.1227
99706
44,8339

1,0558
997451
44,8213

340

14802
101789
409958

le4341
1018435
409795

1¢3908
1018486
49637

13502
1019426
409484

163120
101970
409336

162759
1020018
46915

162419
1020659
44,9052

142097
102104
448916

11792
1021649
448783

161502
1021094
408654

l1e1227
102237
4¢852n



1L

- P

PRESSURE
PSTA

Y
2200 H
5
1
24C0 ot
S
'i
2500 4
2800 by
5
Yy
3000 4
5
“{/
2508 *,
\
000 ]
g
v
4590 H
5
"
Aelals; H
3
V[
5500 H
s
\!/
500¢ H

180

00,8295
825:06
4052795

Q7644
32678
b ot,842

Col093
B28,49
4o 454G 3

Degebz 0
83014
4;%0?3

0e6210
83187
e 3729

D.587260
835,47
%aBQS?

DetTTh
BLG 20
Lo2250

Qo292
BlUt e
461700

043508
848,29
he 1171

0:%593
852,27
4,0692

353330
855020
G,02%2

200

008540
849,96
465659

Os 7868
851.68
4.5226

07300
853,40
44827

[« R
o A&
£ O
Neo

P

L5 et et
N » N

b

e B350
BHG,TH
:}Qléi j,‘%

i?,\gf;yq!
t)% ﬁ'ﬂ ;.)f?‘

4“. 32 Y2

g AR g
%))

T e W
~ e O
s

ol I e
F o

-

Oo%alte
B69q
b 284

e 320
81.22
4,0638

220

0.8784
874,86
456031

Go8083
276489
L, e5598

07507
B78,30
4,5%199

107006
§80.01
#:»4829

026570
IN] LT

Gebdps

>

A
5 ¢

& O

é
2

W AR
-3 8
[T ]

0.508¢
59034.@
&.3047

‘O\"ki 3@
956 021
4ho2487

Gouiré
B3R 27
4@197%

S QD
R
bJ ~d

o b3

9
82
&

£~
L ]

9

Ded51)
906.2@
21011

TEMPERATURE
240 260
009029 09274
899675 924,673
46392 4o674L3
G857 GeB541
901vé&b 9260328
45,5959 45 6300
07735 A ]
GO%e 2 $28s11
4ehBEQ Bob Ty
De¥1938 Ge7340
SC4p92 Q29,8
LoH1GN 4581
Co&TH D.622%
906.62 F3isb4%
L ou8ub 405197
R A G000
9l§h0 ggﬁdfg

LO?") *ﬂr,w“?#?n;’
Ge®1793 Os2231%
215+05 G3G, 739
L3009 L53760
Qrabns Deu? ™8
L19-17 Godnyg™
4o B81S 4,2171
APEYAE Ogp 93453
922524 L8272
L2290 4, 2647
Cuva8%0 De 2988
927527 952:%¢6
44,1812 Loldlbé
03607 B:3693
931625 956:25
G4elTh 441726

280

0.9518
949,52
47084

Os87886
95127
+c86650

00,8129
944. 01
G &l57

Du7Ha%
CS‘?’Q"’"?
4.5082

e~7109
955ﬂﬁ§
4,5%38

Ocb 16
TECLTO
z’gl{‘még

Jo R RO
954,53
helsl02

DeaB33
G594 0F
463503

Up 8451
972536
44 29RA

Boh0OB7Y
9T T4

fe250k

N,37823
28125
4,206°

300

09763
97440
GeT7416

ORG990
976016
4e69R2

CeB8338
G7T 9D
46584

W?@?
97 b5
4of215

07289
L8103k
4e58 7Y

Dst e
9&)%0@:
GeR102

Cenl 8L
YB TP
40‘—6‘633

He 3016
94,03
43845

o560
998615
463318

Qo&l8é
100222
4452839

Ge3R74
,1@0'6(32
l@t O

08563
1002079
45,6907

0,7568
lgﬁQrEB
Q;,*S-:‘?d

Bp7an9
10862 2%
+06194

Q:b@??
10105

(5L75

4 P
3@34&55
bo4758

’3 lﬂes
Fwd

65138
101898
46170

VotbHB
3022211
L3642

Qph288%
1027519
4 o3164

00,3965
203161523
Go,2727

340

160252
1024016
48054

09438
1025892
Le7621

08750
102%:64
Lo7222

Du&160
127942
456853

Dehtrt
O35 raé
&5

e B854%
1039:69
L5074

005236
1043.92
L85

GoalTh
1048507
403958

few383

105236
4632430

LodADs2

------—-------‘-



SL

.

PSIA

144696
16
20
24
28
32
36
40
44
48

52

Ul - S O O B B B0 St UE A e B = -
URE TEMPERATURE
360 380 400 420 440 460 480 500 520
v 14944535 15340988 15647441 16043894 164,0347 167.6801 17143254 17449707 17865160
H 1028496 1053478 1078461 1103643 1128625 1153.07 117790 120272 1227+5%
S 743199 703498 7¢3790 764076 744355 Tet627 Te4894 745156 Te5412
v 13762774 14046256 14359739 14743221 15065703 15440185 15763668 16047150 16400632
H 1028497 1053.80 1078462 1103s44 1128426 1153,09 117791 120273 1227855
S 72777 Te3077 7¢3369 763654 163933 744206 Te4473 TobT734 Te4990
1% 1098327 11265113 11541899 11708685 12045470 12362256 125:9042 128,5828 13162614
H 1029,01 1053483 107866 1103448 1128430 1152412 1177695 120277 1227359
S Tel672 17,1971 702263 702548 762827 73100 Te3367 763629 703885
v 9145362 9347684 96.0005 9842327 100,4649 102¢6970 10499292 107.1614 109.3935
H 1029.05 1053487 1078470 1103452 1128434 1153416 117799 120281 1227¢63
S 70768 741067 Tel1359 Te1645 Tel924 762197 Te2464 742725 Te2981
v 7844673 8023806 8292939 8442072 8641205 8840337 B89:9470 9148603 937736
H 1029409 1053491 1078473 1103456 1128¢38 1153420 1178902 1202485 1227467
S 7.0004 740303 T¢0595 740881 761160 Tel433 761700 741961 Te2217
v 6816656 7053297 T2.0139 7346880 7543621 77:0363 78.7104 80,3846 8250587
H 1029013 1053v95 107877 1103659 1128.42 1153.24 1178206 1202489 122771
S 609342 69641 649933 740219 740498 Te0771 7.1038 761299 Tel5E% .
v 610420 6245302 6460183 6545064 6699946 6824827 6969708 71,4589 7209471
M 102916 1053,99 1078481 1103,63 1128446 1153,28 1178410 1202:92 1227475
S 6.8758 6,9058 6.9350 649635 649914 70187 760454 740715 740971
v 5609432 5642825 5766219 5849612 60:3005 6165398 6249791 64,3185 6546578
H 1029+,20 1054,03 1078.85 1103,67 1128v49 1153432 1178014 1202496 1227479
S 6+8236 6+8535 6.8828 649113 669392 669665 649932 70193 740449
v 4949533 51,1708 52¢3884 53,6060 5448236 5600411 5742587 53844763 5966938
H 1029.24 1054,06 1078489 1103671 1128s53 1153436 1178018 1203.00 1227482
S 6e7764 6,8063 6e8355 6.8641 68920 69192 669459 649721 669977
v 4567950 4609111 4840272 4991433 5052594 5103755 5264916 53,6077 5457238
H 1029628 1054610 1078492 1103075 1128¢57 1153429 1178+22 120304 122Te%¢
S 607333 667632 67924 648209 68488 68761 669028 649290 60954¢
Y 4242764 43,3067 44,3369 4553672 4643975 4724277 48.4580 49,4882 50.518%
H 102%9.32 1054:14 1078496 1103:79 1128061 1153432 1178226 1203408 1227+5°
S 646936 67235 667527 6078113 68092 68365 608632 6.,8893 60914



60

70

80

90

100

1i0

120

140

150

n I < n I <

wn I <

nI < ni< nIXI< n I < I <

nxI <

nI< nI<

360

39,2605
1029.35
646569

3646467
102939
606227

Xlo4l92
1029»49
054673

27.498%
102958
6,4801

2004491
102968
664217

220096
102977
6.3695

2000136
1029.87
603222

1843503
1029.96
642791

169429
1030,06
64,2394

15073653
1030416
662027

14:6910
102025
661685

380

4062172
1054,18
6.,6868

2745396
1064,22
6665526

3251845
108431
605762

28.1682
1054.41
605100

25,0444
1054450
604516

22,5453
1054460
663998

2050060

1054469
6e3522

1847967
1054079
603090

17.355%0
1054,88
662694

1651192
1054,98
662326

15,0482
1055,08
6:,1984

400

411739
1079.,00
607160

3854325
1079004
66818

329499
1079.14
666084

28:8379
15679423
He5362

2556397
10796332
644808

230811
1079.42
6.4286

2009877
1079452
6.3814

192432
1079451
£e3382

177671
10794671
662986

165019
1079681
60,2618

154054
1079.90
642276

TEMPERATURE
420 440
4241305 43,0872
1103.,82 1128.65
He 7445 by TT24
3943254 40,2183
1103686 112E:69
67103 6673282
337152 34,4806
110396 1128,.78
606339 £s 6618
2965076 30,1772
1104005 1128¢88
6e5678 665957
262349 26,8302
1104615 1128597
6:5094 £e5373
23¢6168 2441526
11086025 1129507
6eb572 64851
2104746 2109618
110434 1129617
6e4099 64378
1986897 20,1362
1104064 1129:28
6.2668 603947
1841792 18,5914
1104053 112%:36
603271 6435%0
16v8846 1742673
110463 1129045
662904 63183
15,7626 16,1197
1104,73 1129655
662562 662841

460

44,0439
1153447
647997

41,1112
1153451
6.7655

35026459
1153461
646891

30,8469
115370
66229

274255
1153480
665646

246884
1153,89
665123

224489

1153,.99
64651

2045826
1154609
6el220C

19,0035
1154,18
603823

176500
1154428
6¢3456

16,4769
1154438
603114

480

45,0006
1178629
698264

4260041
1176433
667922

3600113
1178443
6o7158

3145168
1178653
666496

28+0208
1178462
665913

2502241
117872
665390

2209359

1178481
6.4918

2120291
1178091
6oa4B7

19:%158
1179¢01
604030

1840327
1179610
603723

1648341
1179620
603381

500

45,9572
1203612
6¢8526

42,8970
1203616
65,8184

36,776¢
1203425
66,7420

3251863
1203635
6,6758

28,6161
1203+ 44
606174

2547599
1203:54
6.5652

23,4230

1203c64
645179

21:475%6
1203473
6,4748

19.8278
1203+83
6,4352

1824154
120393
63984

17,1913
1204002
693642

520

469139
1227.94
608782

43,7899
1227698
e BH4Q

AT e%419
1228:08
$eT7678

32:8560
1228617
67014

2922113
1228627
666430

2602956
12284037
§05908

2309100

122846
€£e5435

2169220
1228456
605004

2052399
1228.66
664608

187981
122875
6ok2460

175485
1228.8%
be3895



LL

E Wl BN OGN 0 U 00 IR SR BE BN N R e
TEMPERATURE

PRFSSURE
PSIA

v

160 H

S

\

170 H

S

v

180 H

S

v

190 H

S

\%

200 H

S

v

220 H

S

v

240 H

S

v

260 H

S

v

280 H

S

v

300 H

S

v

320 H

S

360

13,7762
1030.35
661365

12,9690
1030444
6+1065

12,2515
1030,54
6,0781

1146095
1030463
640513

11,0317

1030473
640259

10,0337
1030,92
59787

942021

1031.11
569355

8s4984
1031.30
548959

748952
1031449
58591

763724
1031468
5+8249

649150
1031,.88
567929

380

14,1110
1055,17
belbbe

1342841
1055.,27
6¢1364

12:5491
1055436
61081

11,8918
1055546
60813

1142996
1055455
6.0558

10,2773
1058,75
640086

9e253

1055494
569655

8:7044
1056413
549258

B+0866
1056432
548890

745510
1056451
58548

7.0825
1056670
548228

400

1444459
1080400
661957

135993
1080409
661656

1248468
1080419
641373

121735
1080,28
61105

1165675
1080438
6.0850

1065208
1080657

640378
946486

1080476
59947

849105
1080496
5¢9560

Be2779
1081415
59183

77297
1081.34%
5.8841

162499
1081,5%3
548521

420 440
147808 15,1156
1104482 1129465

6e2242 662521
1349145 14,2297
1104492 1129,74

661941 642221
1341445 13,4421
1105401 1129.,84

661658 641937
12945855 12,7375
110511 1129.94

641390 661669
1148354 12,1033
1105421 1130403

641136 661415
107644 1140079
1105440 1130s22

640663 660943

98718 10,0951
1105659 1130e42

600232 640511

941166 943227
1105478 11304861

598135 640114

Be4693 846607
1105497 1130.,80

569468 59747

729083 8,0869
1106417 1130.99

549126 549405

Tos174 74,5848
1106436 1131419

58806 549085

460

15,4505
1154447
642794

1445448
1154457
602493

13,7398
1164,66
642210

12,0195
1154476
6¢1942

12.37)2

1154486
66,1688

11,2516
1155405
6.1215

10.3184

1155424
640784

9.5288
1155444
660387

848520
1155463
640020

842655
1155.82
59678

Te7523
1156.01
5,9358

480

157854
1179.30
643061

1448600
1179439
62760

1440374
1179449
62477

1343015
1179459
642209

1246391

11794568
641955

1144950
1179.88
641482

1065416

1180407
6¢1051

947349
1180426
640654

940434
1180445
640287

Bsb44]
1180465
569945

749198
1180.84
5¢9625

500

16,1202
1204412
643322

15,1752
1204422
643022

14,3351
1204431
642739

1345835
1204441
642471

12,9070

1204451
642216

11,7386
1204270
641744

10,7649

120489
641313

949410
1205409
640916

942348
120%.28
6,0549

84,6227
1205447
640207

840872
1205467
549887

5--
520

1664551
1228455
63578

154903
1229.04
643278

146328
122914
662995

13+8655
1229424
662727

1341749

1229433
662472

11,9821
1229452
642000

10.9881

1229.72
641569

10e1471
1229491
661172

944261
1230.11
640805

848013
1230:¢30
660463

842546
1230447
64014



~ PRESSURE

o PSIA

340

360

400

470

440

480

500

520

540

n T < < U L < n L <

vy I <

n T <

in T <

TEMPERATURE
360 380 400 420 440 460 480 500 520
665114  6.6690 648266 669843  T,1419 742995  Te45T1 T.6147 77723
1032407 1056490 108172 1106655 1131638 1156021 1181603 1205686 1230+69
5.7629 567928 508220 508506 548735 549058 549325 5,9586  5.9842
661527  £o2015 664504 645992 67481 648970  7,0458  T,1946  To3435
1022,26 1057,09 108192 1106474 1131:57 115640 1181:23 1206¢66 123088
5:7345 547645 567937 508222  5¢8501 568774  5¢9041 549303  5.9559
5068317  5.9727 6e1137  £6.548 5.3958 645368 606778 6,8188 609599
103245 1057.25 1082,11 1106094 113177 1156.59 1181s42 1206525 1231.08
27077 507377 567669 507954  5.8233 548506 548773 5,9035  5,9291
5¢5428  5,6T88  5.8108  3.9447 640787 652127  6:3466 64,4806  £obléb
1037:84 103747 108230 1107613 1131,96 1156.75 1181461 12060%4 1231427
506823 5¢7122 BeTt14  S5.TT00 5,7979  5,8252  5,8519  5,8780  5.5037
502800  5.6090 G856  BeE642  5.7918  5,5194 650470 6,1745  6.3022
1032679 105786 108249 L107.32 1132,1% 1156.,98 1181:81 1206054 1231446
Reb581 85,6830 57573 507458  5,7737  5.8010  5s8277  5,8539  5.879%
5,04632 551857  Bo285%  5:4007 35,5310 95.6535 TTaE 5,896%  Hs018Z
1032.98 103781 10832.64 110V«>3 115238 1157c17 1182:00 1206083 1231s6¢€
556350 506649  5.6941 28 5,7507  S.7780 58047 5,830  5.8564
408283 4.5428 5.0593 5.1788  6§.2923  B5,408% 55259  B.6424  5.7589
1033417 1056,0C 1082.83 11067065 1132:45 1157,32 118220 12G7:02 123185
5,6130 5.6429 85,6721  5,7007  5.T28E& 547559  5,7826  5.8(88  5,8344
64,6274  4o7290 4.8507 A, 95624 95,0740  B5¢1837  5,29%4  5,4090 5,522
103%,35 1058019 1083.02 1107.85 1132.68 115751 1182034 1207.17 123203
545918  5.6218  5.6510  5,6795  5.7075  5¢7348  S5,7615  5.7876  $,8133
Gobbhl  4.5516  4.6B8E  4,7660 44,8732  L;9804  5,0876 5,1948 503020
103%3,54 105837 108371 1108:04 1132,87 115776 1182053 120736 1232.19
55716 546015 5056308 06593  5.6872  5.714%5  S5,7412  5,7674 547930
642755  4,378%  4,4816 445847 446878  4,7909 48940 449970  5:1001
1033,73 1058.56 108339 1108¢23 1133,06 1157.89 1182.72 1207¢55 1232.38
5¢5522 545821 546113  5¢6399  5¢6678 506951 567218  5,7479  5¢7735
4e1191 442184 4603176 444169 46,5161  4e6154 447147 448139  4.9132
1033,91 10658,75 1083,58 1108.41 1133,25 1158,08 118291 1207.7% 1232457
5:5334  5,5634 565926  5¢6212  5,6491  5,6764 57631  5,7292 57548



- .‘!’
PRESS

PSIA

6L

560

580

600

620

640

660

680

700

720

740

760

TEMPERATURE
360 380 400 420 440
v 349739 440696 441653 442610 443567
H 1034,10 1058,94 1083477 1108,60 1133,43
s 545154 545453 545746 546031 546310
v 348386 349311 440235 441159  4,2083
H 1034429 1059412 1083.98 1108479 1133,62
s 5,4980 545279 545572 5,5857  5,6136
v 13,7124  3,8018 3,8911 3,9805  4,0698
H 1034447 1059.31 1084,14 1108498 1123,81
5 50,4812 55111 545403 54,5689 5,5968
v 345944  3,6808 37673 348538  3,9402
H 1034466 1059450 1084433 1109617 1134,00
S 544649 54,4949 54,5241 545526  5,5806
v 3,4837  3,5675  3,6512 3,7350 13,8188
H 1034485 1059,68 1084452 1109435 1134,19
s 504492 544791  5,5083 5¢5369  5,5648
v 23,3797  3,4609  3.5422  3,6234 34,7046
H 1035,03 1059487 1084471 1109454 1134438
s 544339  5,4638 544931 5,5216 545496
v 3,2818 343607 3.4395 345184 345972
H 1035422 1060.06 1084,89 1109673 1134456
s 5¢4191  5,4490 544783 545068 545347
v 341896 34,2662 343428  3,4194 344959
H 1035441 1060424 1085.,08 1109492 1134475
s 544047 54,4347  5.4639  5,4925  5,5204
V 3,1024  3,1769  3.2514 343258  3,4003
H 1035,59 1060443 1085,27 1110410 1134494
s 5¢3908  5,4207 544499  5.4785  5,5064
v 340200 33,0925 341649 342374  3,3098
H 1035.78 1060.62 1085.45 1110029 1135413
S 503772  5,4071 544363  5.4649  5,4928
V 29419  3,0124  3,0830 3,1536 34,2241
H 1035,96 1060,80 1085.64 1110648 1135431
5 5.2639 53939  5,4231  5,4517  S,479%

460

44,4525
1158,27
546583

43008
1158446
546409

4,1592
11584+64
506241

440267
1158,83
546079

3.,9025
1159.02
595921

3,7859

1159.,21
545769

3s6761
1159440
565620

3,5725
1159459
545477

3.4748
1159477
5¢5337

343823
1159496
55201

3,2946
116015
5,5069

480

445482
1183.10
506850

443932
1183.29
596676

442485
1183448
546508

441132
1183467
546346

399863
1183.85
56188

348671

1184404
566036

37549
1184423
55888

346491
1184442
5¢5744

345492
1184.61
505604

34547
1184480
505468

343652
1184,98
545336

500

4,6439
1207493
547112

444856
1208612
56938

4,3378
1208431
546770

44,1996
1208450
546607

44,0700
1208469
546450

33,9483

12084+88
566297

348337
1209406
546149

347257
1209425
54,6005

3,6237
1209 ¢ 44
5,5866

345272
1209463
545730

3,4357
1209482
5¢5597

--------------‘--
URE

520

467396
1232 7€
547368

445780
123295
567194

494272
1233414
547026

402861
1233433
506863

441538
1233.,52
546706

440295

1233.71
506553

369126
1233,90
566405

3.8023
1234409
566261

346981
1234428
56122

345996
1234 ¢467
5659&8n

3450867
123467
558



PRFCSURE
PSIA

v
780 H
S
v
800 H
S
v
82n H
S
v
840 H
S
\Y
860 H
S
v
880 H
S
vV
900 H
S
v
920 H
S
v
940 H
S
\
960 H
S
v
980 H
S

360

2.8678
1036415
563510

27974
1036433
5.3385

2+730s
1036452
53262

206667
103670
563143

266059
1036489
543026

205478
1037.07
52912

2+4924
1037.26
562800

2¢4393
1037444
562691

23885
1037463
5062585

2¢3398
1037.81
5626480

242931
1038.00
52378

380

249365
106099
5.3810

2.8644
1061417
563684

207958
106136
563562

2:73205
106154
543442

26682
106172
563325

206088
1061:92
563211

2:552¢
1062410
563100

244976

1062429
52991

204456
1062047
502884

243957
1062:66
52780

2¢3479
1062.84%
562677

400

3.0053
1085.83
504102

269216
1086601
563977

248612
1086420
563854

207944
1086¢38
53735

2¢7306
108657
563618

206697
108676
53504

26115
10864.94
5¢3392

25559
108Y:1%
503283

25026
1087.31
5063176

294516
1087+50
563072

24026
1087,+48
52970

TEMPERATURE
420 440
3,0740 30,1428
1110666 1135450
54388 564667
209985 30685
1110685 113%:69
564262 54541
269266 29920
111104 1135,.,87
564140 54419
28582 2¢9220
111122 1136406
564020 564299
247929 2¢85583
131141 113625
563903 5064183
2647307 2¢7916
13111660 1138063
503789 5¢4069
26711 2¢71307
1111678 1136.62
503678 563957
246142 26725
111197 1136581
563569 $¢3848
265597 2:6167
1112615 1136499
563462 $e¢3741
2:5074 245633
1112634 1137418
5¢3358 5¢3637
244573 255121
111253 1137637
503255 563535

460

362115
116034
564940

31325
1160.52
544814

3:0574
1160.71
564692

2+9859
1160490
564572

2e9176
1161,065
564456

2+8525
116127
54342

2:7503
1161.46
504230

227308

1161665
5¢4121

26738
1161483
564014

246192
1162:02
563910

205668
116221
563808

480

342802
1185617
545207

341996
11850136
5¢5082

2301228
1185655
564959

340497
1185474
54840

209800
11865,92
544723

2¢9135
1186911
5646090

2¢8499

1186390
564497

2¢ 7891

11864649
504388

207308
1186¢67
564282

26750
1186486
Se4177

26215
118708
564075

500

343490
1210401
55469

3,2666
121020
545343

3.1882
1210¢38
565221

341135
1210457
565101

3,0423
1210476
544984

269744
121095
54870

259095
121114
544759

2,8474

1211632
564650

2,7879
1211651
564543

20:7309
121170
544439

2:,6762
121189
504336

520

344177
1234.8¢4
565725

363336
1235,03
565599

302536
1225422
565477

31774
1235,:41
55357

391047
12354860
5065240

3¢0353
1235478
5¢5126

209690
1235497
565015

249056

1236416
564906

28449
1236435
54799

27868
1236654
504655

207309
123872
54592



8

G &G &G G an = - Ill - h B an = ll."lll -

PRESSURE TEMPERATURE
PSIA 360 380 400 420 440
v 262483 243020 243556 24092 24629
1000 H 1038.18 1063.,03 108787 1112.71 1137.55
S 562278 562577 5¢2869 53155 53434
v 22052 242578 243104 263630 2.4156
1020 H 103837 1063.21 108Bs05 1112.90 1137.74
S 542179 562479 562771 543057 5632336
v 241638 242154 202670 263188 23701
1040 H 1038:55 1063c¢39 108824 1113408 1137:92
S 562083 562382 542675 562961 563240
v 261240 2:1746 202282 202758 293264
1060 H 1038¢73 1063,58 1088s42 1113427 1138411
S 51988 562288 502580 502866 53145
v 20,0856 2¢1353 291849 202346 242843
1080 H 1038492 1063:76 1088¢61 1113645 1128.30
S 501896 562195 52488 562773 563052
v 2,0486 2.0974 201462 241949 2v2437
1100 H 103910 1063:95 1088679 1113e64 1138448
S 5¢1805 5.2104 502396 502682 52961
v 2,0130 2.0609 201088 241567 2:2046
1120 H 1039028 106413 1088498 1113682 1138¢67
S 51715 542015 502307 562593 502872
v 1,9785% 20256 20727 261197 2+1668
1140 H 103947 1064v32 1089¢16 1114001 1138.85
S 561627 561927 502219 562505 5¢2784
v 169453 169916 240378 24084) 2¢1303
1160 H 1039463 1064450 1089635 111419 1139,04
S 51541 501840 502133 562419 542698
v 19132 19587 20042 2060496 2:0951
1180 H 103983 1064+68 1089¢53 111438 1139.22
S 51456 561756 502048 52334 562613
v 1.8822 19269 1¢9716 2¢0163 2¢0610
1200 H 1040:02 1064,87 1089471 1114556 1139:41
S i.1373 561672 51965 502250 562530

460

265165
1162439
563707

2.4682
1162.58
543609

204217
1162677
563513

223770
1162+95
503418

203339
1163.14
563326

242925
1163432
53235

2:25264
1163¢51
563145

222138
1163470
543057

261766
1163,.88
562971

201406
1164407
502886

2:1057
1164425
522803

430

245701
1187623
53975

265208
118742
53876

204733
1187651
5¢3780

204276
1187479
543686

233836
1187498
563593

293412
1188.17
563502

2¢3003
1188435
503412

262609
1188¢54
53325

22228
118872
563238

2021860
1188091
563153

261504
118%.10
563070

500

24,6238
121207
544236

245733
1212426
54138

2¢5248
1212e¢45
564042

264782
121263
5¢3947

2,4333
1212.82
53854

263900
12139061
563763

203482
1213419
563674

203079
1213:38
53586

2,2690
1213657
53500

252315
121375
563415

241951
1213094
553332

520

26774
1236091
504492

246259
1237410
564394

2¢5764%
123729
544298

25288
1237447
54203

2:4829
1237466
564111

204387
1237.85%
5¢40. %

253961
123803
5¢3930

2¢3550
1238422
53842

2¢3153
1238041
53756

222769
1238¢77
50367

262398
12387
53582



8

- f

PRESSURE
PSIA
v
1220 H
S
v
1240 H
8
v
1260 H
5
%v//
1280 H
S
\/’
1300 M
g
v
1320 H
5
Vv
1340 H
S
vV
1380 H
S
Y
1380 H
S
Vv
1400 H
$
1%
1450 H
s

360

1,8522
104020
51291

1.8231
1040.28
501210

17950
104057
561130

1.7678
1040,75
51052

le7414
1040493
50975

3
O bt

o}

Ui Ot
re

Q -
oz

1
a
8

3

<

]

1:6509
1041630
5?0825

1:6668
1041.48
560751

16434
1041:66
5.0679

1:6206
104184
560607

1:5665
1042430
5404373

380

18962
1065605
50,1590

1¢B664
1065,23
561509

1.8376
1065¢42
561430

148057
1065,60
501352

1.7826
1065, 78
5061275

167564
1065097
50,1199

1e7310
1066615
561124

1,7063
1066033
561051

146823
1066651
560978

1,6590
106670
560907

1:6035
1067415
5.,0733

400

1¢9401
1089490
501883

1«9097
1099.08
561802

1880872
1090627
501722

146516
109045
561644

1-8239
1090463
5¢1567

17971
1090,82

5¢1491

17710
109100
561417

le7457
109118
51243

17232
199137
51271

1¢6973
109155
561199

1v6405
1092601
501025

TEMPERATURE
420 440
19841 20,0281
1114475 1139659
562168 502448
19530 19962
1114492 113978
5.,2088 502267
109228 19654
1118611 1139098
562008 52287
1,8935 1,9355%
1115630 1140Cc14
561930 562209
1:8652 1.90€5%
11185648 1140033
5,1853 562132
1-8377 18784
1118667 113140.51
51777 5023857
18111 18511
1115485 114070
501703 5¢1982
167852 1,8246
1116603 1140.88
551629 5:1908
17600 1,7989
1116022 114107
561557 5.1836
17356 17740
111660 1141625
51485 5?1764
1ls6776 167146
1116¢886 1141471
5.1311 561590

460

20721
1164044
502721

20395
i1164c62
562640

2.0079
1164,81
562561

19774
1164599
502482

19477
1165418
50,2405

18911
1165585
5:2255

1.8641
1165673
562181

1.8378
1165.91
52109

18123
1166610
52038

17516
116656
5.1863

480

201160
1189+28
562988

260827
1189.47
562907

2+05805
1189u65
502828

200193
1189¢84
562750

169890
1190602
562673

169035
1190.58
562449

le8767
119076
562376

1.8506
1190495
562305

127886
119141
52131

500

2,1600
1214612
563250

20,1260
1214032
503169

250931
1214650
503089

2:081¢
1214468
563011

240303
1216.87
562934

2:0003
1215405

54,2859

1,9712
1215624
5.2784

169430
1215042
562710

1,9156
1215661
562638

1,8890
121579
50,2567

1.8256
1216425
502392

520

202040
1238097
503506

201693
123915
50342%

251357
1239¢ 34
563345

291031
1239.52
503267

2:071%
1239.71
563191

200409
1239,90

563115

2:0113
1240408
543040

169824
1240027
5062967

19545
1240¢45
502894

1:9273
1240464
502823

1:862¢6
124110
50626469



£8

°
‘o
n

Cc
3
m

O
wn
—
>

1500

1550

1600

1650

1700

1750

1800

1850

1900

1950

2000

G U D &G B O T D B e BB B B = L]
TEMPERATURE
360 380 400 420 440 460 480 500 520
v 1.5160 145518 15876 1e6233 146591 146949 167307 147665 18022
H 1042.75 1067.61 1092446 1117631 1142417 1167602 119187 1216072 1241456
S 560265 50564 50857 561143 51422 51695 501962 562224 52480
\ 1644687 165034 145380 145726 166073 166416 146765 147111 le7458
H 1043,20 1068:08 1092.92 111777 1142482 116748 1192:33 121718 1242.0%
s 540102 540401 560694 50580 51259 501532 561800 56,2061 52318
v lo4244 1,4580 164915 1052581 1.5586 15922 1462587 1,6593 106528
H 1043,66 1068451 1093,37 1118¢23 1143,08 1167693 1192¢79 1217664 1242449
S 449944 560244 540536 50822 5061101 561375 51642 561904 562160
') 1,3828 104153 lob479 164804 185129 135455 1+5780 le6108 16431
M 1044,11 1068¢97 1093683 1118468 1143¢54 1168639 1193624 1218410 1242695
S 449791 5:,0091 50383 500669 560949 561222 5¢1489 561751 542007
Vv 1.3436 143752 1¢4068 144384 14699 1.5018 1+5331 145647 15962
H 10443856 1069442 1094428 1119414 1143499 1168485 1193.70 1218¢56 124341
S 469643 449942 540235 5?0521 540800 51074 5?1341 561603 561859
\) 1.3066 142373 1.3680 142987 le4294 ls4601 144908 1,5214 145521
H 1048,01 1069687 1094¢7T3 1119659 1144c45 116930 1194c¢15 1219601 124387
S 449499 4,9798 560091 560377 5.0656 540930 561197 501459 55177 %
v 142717 le¢3016 143314 143613 163911 14209 14508 1:4806 15104
M 1048446 1070432 1095618 1120604 114644690 1169676 1194462 121947 1244432
S 469359 449658 449951 50237 560516 50790 561057 51319 541575
v 1.2387 1,2678 12958 163258 1:3849 1,3839 le4129 104419 16710
H 1045491 107077 1098464 1120650 1145:36 1170422 119507 1219:93 1244078
) 449223 4¢e9522 449815 560101 50380 50654 560921 5.1183 5¢1439
1% 1.2078 12357 162640 162923 143205 1.,3488 1e3771 1,4053 1¢4336
H 1046¢36 1071622 1096609 1120695 1145681 1170667 1195¢53 122038 124%e24
S 449090 45,9390 469682 44,9968 5.0248 500521 560788 501050 51307
Vv 1.1778 1,2053 162329 142604 1,2880 13155 le3431 143706 1e2281
H 1046080 107167 1096054 1121640 1146,26 1171vl12 119598 122084 124%, 0
S 408961 409261 449553 4098139 560119 560392 560659 560921 Sell:7
Vv l1o1496 1:1765 12033 162302 122570 1.2839 193108 163378 le3b4"
H 1067625% 10725,32 1096499 112185 114671 1171.58 119644 1221029 1246 . -
) 4.8835 449135 469427 449713 449%973 5 0266 5.0534 50795 56105



T8

PRESSURE
P3IA
Y
2200 H
S
V
2600 H
5
v
260N H
s
Vv
2800 M
)
Y
3009 H
5
Y
3500 H
S
37
4000 H
S
v
4500 H
]
\
5910 H
g
V
5500 H
<
W
5000 H

TEMPERATURE
360 380 400 420 440 460 480 500 520
10496 10740 10985 161229 1,1473 11718 1641962 1:2206 12450
1049,03 1073,91 1098.78 1123665 1148651 117338 1198625 1223011 1247497
468361 4,B8661 GeBI5L 409240 469519 «e9792 50060 500322 520578
09663 09887 10111 1.0335 10559 10783 101007 1.1231 101455
105080 1075068 110056 11250&3 1350531 117518 120005 1224:91 124%9.73
407928 4,8228 408521 4.8807 44,9086 429360 409627 49889 50146
08957 Be9l64 0e3371 009578 0e978% 009992 100198 1.04065 1203612
1082257 1077645 1102433 1127621 1152409 117695 120184 1226671 1251¢58
4,7530 4o 7830 4e8123 48409 4,8688 4,8962 La9229 4.949] 409748
08352 D8544 00,8737 008929 00,9121 009313 0e95G5 NDe9697 (e9389
1054532 1079:20 1104,09 1128698 1153:86 1178¢T4 1203662 14228049 1253437
4,7161 457461 bo?7754 48040 408320 468592 408861 64,9123 £,9379
07828 0.8007 0<8187 Qe8366 0:8546 08725 0e850& Go9084 069263
1056.,06 1080:95 1105484 113073 115562 1180650 12050%9 1230627 1255615
4,6817 LeT11T 64,7410 Lo 7696 4,797¢ 4,8250 40,8517 4&,8779 4490386
06778 026932 Ne7086 Ce 7240 0s739%94 007548 07702 067856 008010
1060427 1085628 111018 113508 1159698 118488 120977 1234067 1259656
44,6048 Lo 6349 46642 466928 50,7208 4,7482 4¢7750 4,8012 408268
Ce5990 D.6125 De6260 06395 066529 0.6664 Ceb759 0:6934 0c7069
1064062 1089:54 1114c46 1139637 1164029 118920 1214510 123901 1263091
4,5382 4.5682 45975 Leb262 bo6542 4.6816 407084 beT346€ 407603
065376 0e5496 05610 005736 0c5856¢ 065976 006096 06216 De6336
1068486 1093,79 1118.68 1143.61 1168:54 1193.4€6 1218:38 1243630 1268.21
404793 4 50%4 4653287 4o5€T74 405954 4,6228 Leb426 4.6758 407015
0.4885 Nec4992 0e5101 065209 05317 0.5426 005533 Ceb5641 Co5749
107302 1097.586 1122.91 1147085 1172678 1197072 122280 1247¢53 127246
4,4266 44,4567 464860 465147 465427 LeBT702 4455969 44,6232 4.6489
Oobe82 064580 Ov4 679 Ve 717 04876 004974 05073 0s5171 005269
1077513 1102609 112705 112200 1176:95% 120189 1226084 1251¢78 1276471
44,3788 4o4089 404383 4oa670 4.4950 4e5225 45493 Lo5755 466013
Detl46 Do4236 Dea327 Cobal? De&507 De%598 0c%688 0:4778 Ov4869
1081¢19 1106017 1131164 13156511 118107 120603 123098 1255093 1280488
43352 Lo 3653 453947 L4234 L4514 44789 4e5057 44,5320 445577



)

$8

PSIA

144696

16

20

24

28

32

36

40

44

48

52

URE TEMPERATURE
540 560 580 60 620
v 1822613 18549066 18945519 19341973 196,8426
H 1252436 1277.19 1302.01 1326483 1351,65
s 705663 745908 746150 746386  7.6618
v 16704116 17047597 17441079 177.4561 180.8043
H 1252438 1277.,20 130202 132684 1351,67
s 7e5241 745487  T.5728 745965  7.6197
v 1339400 13646186 13942972 14149757 14406543
H 1252441 1277024 1302:06 1326488 1351670
s 704135  7.4381  7.4622 144859 71,5091
v 1116257 11348578 11640900 11843222 12065543
H 1252445 1277428 1302410 1326492 1351074
s 703232 743678 743719 743955  7.4187
v 9556869 9706002 99.5135 101,4268 103,3400
M 1252449 1277.31 1302414 1326496 1351478
s 702468 742714 742955 743191  7,3423
v 8347328 85,4069 87,0811 88,7552 90,4293
H 1252453 1277435 1302418 1327400 1351482
S 701806 72052 762293 742529 742761
v 7444352 75,9233 77.4114 7808995 8043877
M 1252657 1277.39 1302.21 1327.06 1351.86
S 741222 741468 741709 741946  7,2178
v 6609971 6843364 69.6757 T1.0150 72,3543
H 1252.61 1277.43 1302425 1327.,08 1351,90
s 7.0700  7.0946  7.1187 71423  7,1656
v 60s9116 6241289 63,3465 6405640 65,7816
H 1252465 127747 1302029 1327011 1351,94
S 700228  7.0474 740715  7.0951  7,1183
v 558399 5649560 58.0721 59,1882 603043
H 1252469 1277.51 1302433 1327,15 1351498
S 6.9796 700042 7140283 740520 17,0752
v 5105487 5205790 53v6092 5446395 55,6697
H 1252472 1277.55 1302637 1327,19 135202
S 5-9400 649646 649887  7.0123  7,0355

640

20044879
1376447

Teb846"

184461525
1376449
Te6425

14743329
1376453
745319

122.7865
1376457
Teb4415

105.2533
1376460
Te3651

92+1034
137664
72989

8148758
1376468
Te2405

7366936
1376472
71883

6669991
137676
Teléll

6144204

1376480
7.0980

56¢7000
1376484
70583

660

20441332
1401430
747070

18745007
140131
To6648

15040115
1401v¢35
Te5542

12500186
140129
T+4639

10741666
140143
73875

92,7776
1401647
Te¢3213

8303639
1401450
Te2629

150329
1401e¢54
762107

6842167
1401.58
701635

6225365

1401062
741203

577302
1401066
7+0807

680

2077785

1426412
71,7289

1908490
1426413
Te6868

152.6900
1426417
165762

127,2508
1426021
744858

109.,0799
1426625
Te4054

9564517
1426929
Te3433

8448520
1426433
742849

7643722
14264637
762327

69¢4343
1426441
7:,1854

63,6526

142644
701423

58,7604
1426048
7,1026

--------------‘--

700

21164238
145094
747505

1941972
1450695
T+7084

155626856
1450099
7¢5978

12904829
1451603
765074

1109931
1451407
704310

971258
145111
To36u%

863401
145115
Te3065

777115
1451619
72543

T0+6518
145123
762070

N4, TERNT

145: 7
Telé 5

597907
1451,7%
Tel24.



o  PRESSURE

o PSIA

56

50

70

890

90

100

110

i30

140

150

-l -

n I <

n T« X <7 n I < nx< n I <

n T <

n X«

" I <«

-
€

540

47,8705
1252476
669032

44,6828
1252480
6548690

38,3073
1252:90
6079286

3345256
1252299
65,7265

2%.8C8%
12¢3:.09
66681

2608314
1253,19
6:6159

24463971
1253029
645686

223685
1253,38
65255

2046520
1253.48
6,4858

191807
1253458
Salt491

179056
1778067

T4
ey

560

48,8272
127759
6.9278

4545757
1277.62
668936

39,0726
127772
&£:.8172

3451653
1277.82
67511

30e4019
1277.92
£.6927

2763671
1276,01
6£.6405

2448841
1278411
665932

2248150
1278,21
6:5501

210641
1278,30
605104

19,5634
1278440
6a4737

18.2628
1278450
be4395

580

49,7839
1302.41
609519

46v4686
1302¢45
669177

23¢8379
1302:54
668413

34¢86590
130z.64
6&7752

3069971
1302074
£€.7168

79028
1302&8’:‘}
£,66u06

2543712
1302093
66173

232614
13032,02
6.5742

2104743
1303413
65345

1949461
1303422
6e4978

18¢6200
130392
654636

TEMPERATURE
600 620
5007405 5106972
1327623 1352,05
669756 669988
4743614 4B,2543
132727 1352,09
69414 509646
4006033 4103686
1327637 1352¢19
6c8650 608882
3505347 3652043
1327446 1352429
£c7988  £,8220
3105924 321877
1327.56 1352,38
6aTh04  6,76%6
284386 28,9747
1327066 1352048
6.6882  6,711a
25.8582 26,3452
132776 1352658
66410 606642
2347079  24¢1543
1327.85 1352:68
625979 606211
2148884 2243005
1327,95 1352077
6.5582  6.5814
2003288 20¢7115
1328505 1352487
605214 605447
1809772 19,3343
1328615 1352497
604873 &, 5105

64"

5206538
1376.88
760216

5961472
1376492
509874

42,1339
1377.01
5.9110

3668740
137711
66,8448

32,7829
1377621
€£.7864

2565101
1277031
607347

26:,8323
137740
666870

2406003
1377.50
beb438

227126
1377660
666062

2160942
1277670
6o 5674

1966915
137747¢

$.5332

€50

5346105
140170
Te0439

500401
160174
Toe0097

4208993
1401484
669333

3705437
140193
668672

33¢3782
1402203
668088

3060458
1402613
607566

273193
1602623
E0T7093

25.0472
1402-32
be6bs2

2301247
1402042
©e6265

21!@768
140252
€:5898

2040487
140262
£e5556

680

54,5671
1426452
70659

5029330
1426556
77,0317

43,6646
1426466
6,9553

38,2133
1426076
6.8891

3349735
1426485
6,8308

30,581¢
1426495
G 7785

27.8064
1427605
67313

254937
14276415
5.6882

2365368
1427025
6,6485

21,859%
1427434
He6118

204058
1427644
6.5776H

700

55,5238
1451.35
740875

518258
145138
70,0533

blbgoy 23
165148
609769

388830
1451258
69107

38eEHET
1431068
6a8524

311073
148178
€ 5B ¢

28: 2934
145187
607529

2545402
145197
667098

23.9489
1452.07
646701

2202472
1452:.7
66637,

207632
14526 °
66599



L8

---_----------1--

PRESSURE TEMPERATURE
PSIA 540 560 580 600 620
v 1667899 17,1248 17.4596 1747945 18,1293
160 H 1253477 1278459 1303442 1328624 1353407
S 6.3829 644075 604316 604553 644785
v 1548055 16¢1206 1644358 1647510 17,0661
170 H 1253487 1278469 1303¢52 1328434 1353,16
S 643529 663775 664016 664252 6o4484
v 1449304 1562281 155257 1508234 1641210
180 H 1253696 1278,79 1303.61 1328444 1353,26
S 663245 663491 663732 53969 6e4201
v 1461475 1404294 1467114 1469934 15,2754
190 H 1254¢06 1278.89 1303,71 1328653 13534636
S 662977 663223 6e3464 663701 663933
v 1304428 1367107 13.9786 1442465 1445143
200 H 1254016 1278498 1303.,81 1328063 1353446
S 662723 642969 663210 6e3447 663679
\ 12642257 1264692 1267127 1249563 13,1998
220 H 1254635 1279418 1304400 1328683 1353.65
S 662251 642497 602738 662974 £63206
v 1142114 1144346 1166579 1148811 1241044
240 H 12544655 127937 1304420 1329.02 1353485
S 641819 642065 62306 662543 662775
v 1063531 1065592 107653 1069714 111774
260 H 1254+,74 127956 1304439 1329622 1354404
S 661423 61669 641910 602146 662378
v 966175 908089 100002 1041916 1043829
280 H 1254093 1279476 1304458 1329641 1354424
S 661055 641301 661542 661779 642011
v 849799 941586 9¢3372 945158 Ge 6944
300 H 1255613 1279695 1304678 1329661 1354443
S 600713 60959 601200 6el437 661669
v 8.4221 85895 Be¢7570 Be9244 90919
320 H 125532 1280015 1304.97 1329680 1354.63
S £-0393 640639 60880 601117 6:134%9

640

18,4642
1377.89
645013

17.3813
1377.99
bel712

1664187
1378.09
664429

1545574
1378418
664161

14,7822
1378428
603907

13,4433
1378.48
6e3434

12643276
1378.67
643003

11,3835
1378.87
662606

105743
1379406
662239

948730
1379426
661897

962593
1379445
661577

660

1347990
1402471
685236

176964
1402,.,81
6el4936

1667163
1402491
64652

15,8394
140301
6e4384

15.0501
1403,.,10
664130

1366869
1403430
663658

1245508
1403650
643227

115896
1403469
642830

1067656
1403089
662462

100516
1404408
662121

94267
1404428
641801

680

19,1339
1427454
645456

18,0116
142764
645155

170139
1427.73
644872

16,1213
1427483
644604

153180
1427.93
644350

13,9304
1428612
663878

12,7741
1428432
643446

11,7956
1428452
603050

1049570
1428471
662682

1062302
1428.91
642340

965942
1429010
662020

700

1944687
1452436
65672

18¢3267
1652446
605371

17¢3116
1452456
665088

16¢4033
1452466
664820

15¢585%
145%52.75
664566

1441739
1452,.,9%
646094

1269973
1453414
6s3662

120017
145334
643265

111483
1453054
62898

1044088
1453673
625326

97616
1453.97
662235



- o

PRESSURE
PSIA

v
340 H
S
v
360 H
S
v
380 H
]
v
400 H
S
v
420 H
S
v
440 H
S
%
460 H
S
v
480 H
)
v
500 H
S
V{'
520 H
N]
\
540 H
S

540

749299
1255.52
640093

Te4823
1255071
5.,9810

701009
1258,90
5095%2

boTLES
1256¢10
5069287

64298
1256429
569046

601400
1256049
508815

5,8754
1256468
568595

506328
1256.88
5.83284

504092
1257.02
508181

562032
1257621
57986

50124
125740

orTes

560

Be0875
1280434
660339

Teb6412
1280454
660056

Te2419
1280,.73
5,57688

658825
1280.93
569533

665573
1281.12
59291

602618
1281,31
569061

5,9919
1281451
50,8840

5o,7445
1281.70
58630

55169
1281.90
508427

503062
1282404
58232

5.1117
1282.23
568045

580

842451
1305417
660580

77900
1305436
600297

73829
i305.86
660029

740165
1305475
59774

646849
1305.95
5¢9533

6e38135
1306014
59302

601084
1306034
£.9082

Be8561
13064653
5:8871

566240
1306673
58668

564093
130€6+87
568473

52109
1307.06
£.828¢6

TEMPERATURE
600 620
844027 845602
1329699 1354482
600816 661049
7.9389  8,0877
1330619 1355402
640533 64,0765
745239  T.6649
133Cs38 1355.21
640265 600497
741504  T.2844
1330658 1355641
640011 650243
648125 649401
1330677 135560
509769  6,0001
665053 546271
133097 135580
509538 59771
62249 23413
1331016 1355699
509318 54,9550
5¢9678 <0794
1331c¢36 1356619
509107 569339
5:7312  5.8384
1331556 1356428
568905  5,9137
545129  5,6159
1331675 1356258
508710 508542
503102  5.4094
1331689 1356.7%
508523 0,83

640

847178
1379.,65
661276

822365
137Q084
€£:0993

748055
1380.04
6.0725

Tel4l83
1380.23
640471

70677
1380443
60229

6e7489
i380.62
549998

664578
1380482
59778

61910
1381402
569567

£e9456
138121
569365

5¢7190
1381a41l
509170

565092
123£1:60
£:8983

660

848754
1406e47
601500

¢38654
1404»67
661217

Te9469
1404486
660949

Te5523
140506
660695

761953
1405626
640453

6¢8707
1405-45
6a

6e5743
1405:65
640002

663027
1405.84
549791

60527
1406.04
50,9588

568220
1406623
569394

56084
]ﬂU 43
9207

680

240330
1429630
$.1720

855342
142945
641437

30873
14259669
651169

76862
1429089
6:,0914

¢3228
1430.08
60672

569925
1430028
660442

6,69Q06€
1430047
6.0222

6o4143
143067
66,0011

6.1599
1430.87
59808

549281
143106
5,9614

57077
143126
09%27

700

941906
1S4 .2

6019326

8:6831
1454432
651553

852287
1454652
521385

TeB8202
1454071
661130

Te&4504
1454:91
60888

407

“~d
i

©

g
N

et

M
5. J
G5

£,

[og)
[

508073
1455630
660437

6+5259
1485650
6e0227

602671
1455069
400024

£..0207
"2

ir

1455
5098 :¢

ﬁ)n

8\;0
1h35r
5964



68

580

600

620

640

660

680

700

720

740

760

- O G N O ER e - lll E N T . = Il‘.'lll e

RE TEMPERATURE
540 560 580 600
Vv 468353  4,9310 5,0267 5.1224  5,2181
H 1257659 1282442 1307425 1332408 1356691
S 507619 547865 58106 548342 548575
Vv 406704 447628 448552 439476  5,0400
H 1257¢78 1282461 1307444 1332427 1357410
S 57445 507691 567932  5,8168 548401
Y 405165 446058 446952  4gT7845  4,8738
H 1257657 1282680 1307463 1332646 1357429
S 5e¢T277 567523 547764 508000 548233
v 493725 404590  4o5454 446319  4,7183
H 1258616 1282499 1307¢82 1332665 1357648
S 567114 547360 547601 547838 568070
v 4v237%  4¢3213 404050  4a4888 44,5725
H 1258035 1283,18 1308.01 1332085 1357468
$ 566957 5,7203  5.7444  5,7680 547913
Y 401107 461919 462732 443544 444356
H 1258054 1283037 1308820 1333004 1357087
S 506804 5,7050 5647291 507528 547760
Vv 309914 400702  4¢1490 462279 443067
H 12584.73 1283,56 1308¢39 1333,23 1358006
S 506656 546902 547143 50,7380 547612
Y 308789 369554 440320 4.1086 401851
H 1258592 1283475 130858 1333642 1358625
s 506512 546758 546999 50,7236 50,7468
v 367726 368470 309215 39959 400704
H 1259011 128394 1308677 1333661 1358044
S 506373 546619 50,6860 57096 54,7328
v 306720 37445 308169 3,8894  3,9618
H 1259630 1284,13 1308696 1333480 1358663
S 5066237 5,6483  5.6724 546960 547193
Vv 345768 36473 33,7179 3,7884 13,8589
H 1259049 1284,32 1309615 1333499 135882
) 506105 506350 546592 546828 5,7060

640

503138
1381474
568802

51324
1381093
568628

449631
1382412
548460

448047
13824631
548298

446563
1382651
58140

45168
1382.70
567988

493855
1382.,89
567840

Le2617
1383408
567696

401448
1383427
567556

440342
1383¢46
567421

349295
1383465

57288

660

504095
1406657
59026

52248
1406476
508852

50525
1406495
548684

448912
140714
58522

447400
1407434
508364

405980
140753
568212

4Geltb643
1407e72
568064

443383
1407691
57920

442193
1408,10
5647780

441067
14084629
SeT7b6bL4

400000
1408048

567512

680

55058
1431645
549246

53172
1431459
569072

541418
1431,78
548904

449776
1431497
568741

468237
1432617
5.8584

446792
1432¢36
548431

445431
1432655
5,8283

444149
1432474
568140

442937
1432093
58000

441791
1433.12
5,7864

440705
1433431
5,7732

700

566014
1456028
569462

564096
1456042
569288

5062311
1456461
509120

560641
145680
58957

449075
1457400
548800

487604
1457419
5068647

406220
1457¢38
58499

4elSG14
1457657
5683256

403681
1457476
58216

492515
1457695
5¢8080

461410
1458415

57948



O
o

i
o

PRESSURE

PSIA

780

800

820

840

860

880

900

920

940

960

980

I nhnI< NI nI< NI < nI< nI < n I < ni< n < NI nI<

540

344864
1259.68
55976

344006
1259.87
565850

3.3189
1260405
565728

302412
1260024

505608

3:1670
126Ce43
5065491

350962
1260,862
565377

3,0286
1260.81
565266

249639
1261.00
545157

289020
1261419
545050

248426
1261037
564946

247857
12614656
544864

560

345552
1284,51
566222

3¢4676
1284,70
546096

33843
1284,89
565974

343050
1285,08
565854

302294
128%,27
565737

3¢1572
1285,46
565623

3,0882
1285.64
5¢5512

3,0222
1285,83
545403

29590
1286,02
55296

20,8985
1286421
565192

208404
12864,40
565090

580

346239
1309¢34
506463

35346
130953
56337

304497
1309.72
566215

3.3688
1309.,91
5:6095

31,2917
1210410
565979

3.2181
1310629
505865

3.1478
1310448
55753

340805
1310467
5¢5644

3.0160
1310486
565537

249543
1311.05
565433

248951
1311s24
505331

TEMPERATURE
600 620
3.6926  3.7613
1334,18 1359,01
5,6699  5,6932
3,6016  3,6686
133437 1359420
5.6574 546806
3,5151  3,5304
1334056 1359439
5.6451  5,6684
344326  3,4965
1334475 1359058
506332  5,6564
363540  3,4164
1334694 135977
506215  5.6447
3.,2790  3.3399
1335613 1359496
50,6101  5,6333
3.2073  3,2669
1335631 1360615
505990 546222
3,1387  3,1970
1335,50 1360434
505881 546113
3.0731 341301
1335,69 1360453
5.5774  5,6006
3,0102 340660
1335488 1360472
5.5670 565902
29498 340045
1336407 1360091
545567 545800

640

13,8301
1383,84
5,7159

367356
1384403
57034

3.6458
1384622
5.,6911

365603
138441
566792

364787
1384460
506675

3¢4009
1384,.,79
56561

343265
1384498
S¢6450

342553
1385417
506341

301872
1385636
546234

361219
1385455
546130

3.0592
1385474
5.6027

660

3.8988
1408467
567383

38026
1408486
57258

397112
140906
57135

306241
1409425
567016

3¢5410
140944
566899

3¢4€18
140963
566785

3¢3860
1409482
566674

343136
1410401
56565

362442
14106290
566458

361777
1410439
506354

3¢1139
1410058
56251

680

349675
1433,51
5,7603

358696
1433470
57478

367766
143389
5,7355

2.6879
1434408
57236

32,6034
1434627
5,711°

365227
1434046
547005

344456
1434465
546893

3,3718
1434.84
546784

3,3012
1435403
5,6678

3,2335
14354622
506573

3,1686
1435641
5:,6471

700

440362
1458434
547819

3e9366
1458653
57694

368419
14658672
57571

307517
1458491
567452

366657
1459.10
57335

3e5836
1459429
567221

3¢5051
1459448
567109

344301
1459467
57000

3643582
1459486
56894

21,2894
1460-05
566789

3e227%°
146
5e00.
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URE TEMPERATURE
PSTA 540 560 580 60 620 640 660 680 700
v 247310  2.7846 248382 248919  2,9455  2,9991  3,0527  3,1063 341599
1000 H 1261475 1286459 1311442 1336426 1361410 1385,93 1410477 1435460 1460444
s 5e4743  5,4989 545231 545467  5,5699  5,5927 546151  5,6371 546587
v 206785 247310 247836 268362 248887 249413 249939 340464 350990
1020 H 126194 1286477 1311461 1336445 1361,28 1386,12 1410696 1435.79 1460463
S 504645 5¢4891 545132 565369  5.5601 545829 546053  5,6273 546489
v 246280 246795 247311 247827  2,8342  2.8858 249373  2,9889  3.0404
1040 H 1262412 1286,96 1311,80 1336664 1361,47 1386431 1411415 1435498 1460482
s 5,4549 544795 545036 545273 545505 545733 545957  5,6176 566392
v 245794 246300 246806  2.7311  2,7817  2,8323 248829  2,9335 249840
1060 H 1262431 1287+15 1311499 1336+83 1361466 1386450 1411433 1436417 1461401
s 54454 544700 544941 545178 545410 5¢5638 545862 5,6082 5.6298
v 205326 245822 246319 246815  2,7312  2,7808 248305 248801  2.9298
1080 H 1262450 128734 1312418 1337401 1361.85 1386469 1411.52 1436436 1461419
s 5,4362  5¢4608 504849 54,5085 545318  5¢5546 545769 545989  5.6205
v 204875 245362 245850 246337  2,6825 247312 247800 248287 248775
1100 H 1262469 1287,53 1312,36 1337,20 1362,04 1386488 1411¢71 1436455 1461438
s 544270 544517  5.,4758 544994 545227  5,5454  5,5678  5,5898  5.6114
v 204440 244919 245398  2,5876  2.6355  2,6834  2,7313  2,7791 248270
1120 H 1262487 1287.71 1312455 1337639 1362.23 1387407 1411490 1436474 1461457
S 5e4181 544427  5.4668 544905 545137 545365 545589 545809 546025
v 204020  2.4491 244961 245432 245902 246372 246843  2,7313 247783
1140 H 1263.06 1287.90 1312474 1337.58 1362.42 1387.25 1412.09 1436493 1461476
s 504093  5,4339  5,4581  5.4817 545049 545277 545501 5¢5721 565937
v 243615 244078 244540 245002  2¢5464 245927 246389  2.6851 247313
1160 H 1263625 1288609 1312,93 1337,77 1362,61 1387.44 1412428 1437412 1461495
3 504007 54,4253  5.4494 54731 54,4963  5,5191 545415 545635 545851
v 203226 243678  2,4133  2.4587  2,5042  2.5496 245951  2,6405 246859
1180 H 1263444 1288,28 1313,12 1337495 1362.79 1387463 1412447 1437431 1462.14
5 543922  5,4168 544409 54646 544878  5.5106  5.5330 545550 505766
v 202845 243292 2.3739 244186 244633 2.5080  2,5527 245974 246421
1200 H 1263462 1288646 1313,30 1338414 1362098 1387.82 1412466 1437450 1462637
s 503839  5,4085 54326 54,4563 544795  5,5023 55247 5¢5467 545683



Z6

PRESSURE
PSIA

v
1220 H
S
v
1240 H
S
\Y
1260 H
S
v
1280 H
S
\Y
1300 H
S
\
1320 H
S
v
1340 H
S
v
1360 H
S
v
1380 H
S
v
1400 H
S
Y
1450 H
S

540

22479
1263.,81

563757

292125
1264400
563676

291782
1264¢18
563597

2¢1450
1264437
563519

201128
12645355
563442

240816
1264674
563366

2,0513
1264492
503291

20219
1265611
563218

1.,9933
1265430
53145

1.9656
1265448
563074

1,8996
1265095
562900

560

242919
1288465

5¢4003

2¢2558
1288484
563922

242208
1289,02
53843

201869
1289.21
53765

2061541
1289640
563688

2¢1222
1289458
503612

2.0913
1289477
563537

20613
1289496
5¢3464

20322
1290414
563391

20039
1290433
543320

169366
1290679
5.3146

580

263359
1313,49

Se4244

202530
1313468
54163

22634
131386
54084

202288
13144,05
564006

21953
1314424
563929

241629
13144643
543853

241314
1314,61
563779

241008
1314480
543705

20711
1314,.,99
53633

260422
1315.,17
53561

169736
131564
53387

TEMPERATURE
600 620

243798 2.4238
1338633 1363417
564481 5¢4713
23423 22,3855
1338652 1363,36
564400 564632
243059 23485
133871 1363655
5.4321 564553
2:2707 243126
1338489 136373
5e4242 504475
22366 262778
1339408 1363:92
5e4166 564398
2:2035 202441
1339627 1364411
564090 5¢4322
221714 2.2114
1339645 1364430
5¢4015 564247
221402 261797
1233964 1364448
563942 5¢4174
21099 241488
1339683 1364467
563869 5¢4101
2,0805 2.1189
1340601 1364486
563798 564030
20106 2,0476
1340648 1365632

5e2856

503624

640

264677
1388,01

544941

2¢4288
1388420
54860

263511
1388.38
54781

2¢3545
1388457
564703

263191
1388.76
54626

22848
1388495
564550

242514
138914
54475

262191
1389432
564402

241877
1389651
564329

21572
138970
54258

20846
1390417
504084

660

245117
1412485

565165

204720
141303
565084

264335
1413422
565005

2039864
1413441
564927

23604
1413.60
564850

23254
1413679
564774

242915
1413.98
54699

242585
1414416
54626

2¢2265
1414435
544553

2641955
1414454
564482

2+¢1216
1415601
564308

680

245556
1437.68

545385

245153
1437487
565304

24762
1438606
565225

2,4383
1438425
5¢5146

2.4016
1438444
5:5069

2235660
1438063
544994

2,3315
1438482
5,4919

242980
1439.00
544846

242654
1439,19
S5¢4773

20,2338
1439,38
544702

2,1586
1439485
544528

700

2455996
1462452

565601

265585
1462671
565520

25187
1462490
565441

204802
1463.09
5:5362

264429
1463428
55286

24066
1463447
565210

263715
1463465
545135

263374
1463:84
5¢5062

2030473
1464.03
544989

202721
1464422
544318

2el%Z~
1464,
5e -



£6

»

PSIA

1500

1550

1600

1650

1700

1750

1800

1850

1900

1950

2000

----——--------‘-

URE TEMPERATURE
540 560 580 600 620
v 18380 18738 149095 149453 l1¢9811
H 1266441 1291426 1316410 1340495 1365479
S 52731 502977 53219 563455 563688
v 17804 168150 168496 168842 149188
H 1266487 1291672 1316657 134141 1366426
S 562569 542815 543056 563293 563525
\Y 17263 167599 167934 1.8270 1,8605
H 1267634 1292618 1317,03 1341,88 1366,72
s 562411 562657 5.2898 563135 543367
v 1.6756 17081 1¢7406 17732 1.8057
H 1267680 1292665 1317449 1342434 1367419
S 52258 562504 52746 562982 53215
Y 1,6278 146594 146910 167225 167541
H 1268426 1293611 1317496 1342680 1367665
S 542110 562356 562597 52834 53066
v 1:5828 16134 leb441 146748 147054
H 126872 129357 1318042 1343427 1368411
S 51966 562212 52454 5062690 52923
Vv 1:5402 165701 165999 16297 16595
H 1269618 1294,03 1318¢88 1343,73 136858
S 51826 562072 562314 52550 502783
Vv 165000 1.5290 145580 1¢5870 166160
H 1269.:64 1294,49 131934 1344419 1369404
) 561690 561936 562178 562414 52647
Vv 1e¢4619 164901 145184 165466 1¢5749
H 1270.09 1294495 1319,80 1344465 1369450
S 561558 561804 562045 52282 52514
v 1:4257 144532 14807 15083 1.5358
H 1270655 1295441 1320426 1345611 1369696
S 561429 51675 541916 52153 562385
\Y 1¢3913 144182 1e4450 1e4718 14987
H 1271.01 1295686 1320672 1345457 1370642
s 561303 561549 51790 562027 562260

640

240168
1390463
543916

149534
1391,10
53753

148940
1391457
563595

148382
1392.,03
53443

147857
1392450
53294

167361
1392,96
53151

1.6893
1393443
5¢3011

1+6450
1393,89
562875

166031
1394435

562742

145633
1394,81
502613

145255
1395.27
52488

660

260526
1415448
564140

1.9881
141594
53977

149276
1416241
543819

18707
1416088
503667

148172
141734
543518

147668
1417481
563374

17191
1418.,27
563235

leb6741
1418474
563099

146314
1419620
562966

165908
1419466
542837

165524
1420413
562712

680

2.,0884
1440632
544359

240227
1440479
504197

1,9611
1441425
5.,4039

1.9032
1441472
503886

1.8488
1442419
53738

147974
1442465
543594

1.7489
1443.12
543455

17031
1443458
563319

1,6596
1444005
5.3186

1.6184
1444451
543057

15792
1644497
562932

700

241241
1465416
544576

240573
1465463
5e¢4413

169946
1466410
564255

19357
1466656
54103

1.8803
1467603
53954

1.8281
146750
563811

17787
1467496
563671

1e7321
1468443
543535

1.6878
1468490
53402

106459
1469536
5032773

1.6060
1469.8°
5¢3240¢



©  PRESSURE TEMPERATURE
= PSIA 540, 560 580 600 620 640 660 680
v 162694 142938 143183 143427 143671 143915 144159  1,4403
2200 H 1272483 1297069 1322455 1347440 1372626 1397.11 1421497 1446482
s 540829 54,1076 541317 501554 5,1786 542014 562236  5,2458
v 161678 141902 12126 142350 162574 142798 163021  1,3245
2400 H 1274464 1299¢51 1324437 1349,23 1374.09 1398495 1423480 144866
s 5,0397  5,0643  5.0885 541121  5,1354  5,1582 541806  5.2026
v 10819 141025  1a1222 141439  1.1645 151852  1:2059  1,2265
2600 H 1276045 1301431 1326618 1351004 1375,91 140077 1425662 14650449
s 609999  5,0245  5,0487 540724  5,0956  5:1184  5,1408 5,1628
v 160081 100273 140465 140657  1,0849  1,1041 161233  1,1425
2800 H 1278024 1303011 1327498 1352¢85 1377671 1402658 1427044 1645231
s 449630  4¢987T 500118 540355 5.0588 540816  5.1040 5¢1260
v 009442  0.9622 009801 09980  1,0159  1:0338  1.0518  1,0697
32000 H 1280602 1304490 1329477 1354064 1379:51 1404438 16265425 1454412
s 469287 459534 449775  5.0012 540245  5.0473  5,0697 54,0917
v 068163  0e8317 0oB471 08625 048779 068932 (9086 0:95240
3500 H 128444 1309,33 1334,21 1359509 1383,98 140885 1433,73 1458461
s 468520 48766 449008 449245 46,9478  4,9706  4£,9930 5,0150
v 067203 0o7338 067473 047607 047742 07877 0c8011  0,8146
4000 H 1288481 1313,71 1338.60 1363449 1388438 1413,27 1438.16 1463404
s 447854 448101 448343 448580 448813 449041 449265  4,9486
v 066456 046576 046696 006816 046935 Do7055 067175  0,7295
4500 H 1293412 1318,03 1342,93 1367484 1392,74 1417464 1442054 16467443
s 467267 6447514  4eT7T55 447993  4,8225 448454 448678 448899
v 065857 055965 066073 0¢6181 046285 06397 046505 0,6613
5000 H 1297438 1322,30 1347,22 13726413 1397,05 1421095 1446486 1471677
s 406T41  4eb698T 447229  4eT467  4,T7700 447928 448153  4,8373
v 005368 055466 0e5564 065662 0¢5760  0s5858 045957 066055
5500 H 1301665 1326457 1351445 137638 1401430 1426422 145114 1476006
s Ge6265 446511  4e6T753 446991 447224  4,7452  4o767T 447897
v 064959 005049 065139  0e5229 045319 005409 065500 0,5589
6000 H 1305483 133077 1355,71 1380464 140557 1430+50 1455543 1480030
S 465829 64,6076 4e6318 446556  4,6789  4.7018  4oT242 447463
[ I E O S - G B BN g I I G B ..

700

le4647
147167
562674

103469
1473451
502242

leza72
1475634
5¢1845

lel617
1647717
521476

10876
i676:98
561133

0.9393
14834048

50367

0.8281
1487¢93
469702

OsT414
149232
465115

Ceb6721
1496067
448590

06153
1500.97
468314

Oe3£7C

1650%- 0

beit



- .!!b
PRESS

S6

PSIA

144696

16

20

24

28

32

36

40

44

48

52

A TN UE B @m om = e By D o g B e
TEMPERATURE

URE

nIK nI< nI<

NI <

NWIC OWIK

NI < n I

[0 »n» ILK

n I

720

21560691
1475676
TeT717

19745454
1475.78
Te7296

15840472
1475¢82
746190

1317151
1475085
765287

1129064
1475,89
Te4523

9867999
147593
763861

8748282
1475097
Te3277

7900508
1476401
Te2755

71,8694
147605
72283

65.8848
1476409
761851

6048209
1476413
741455

740

21847144
1500459
Te7926

200,8936
1500460
77505

1607258
1500464
765399

133,9472
1500+68
Te5495

114,8197
1500,72
Te&731

10064740
1500676
Te4069

893163
1500079
T¢3486

80+3901
1500483
762964

73,0869
1500,87
762491

6740009
1500.91
762060

6168511
1500495
761663

760

22243597
1525641
Te8131

20462418
1525442
Te¢7710

16364043
1525046
Te6604

136,1794
1525450
745700

11667330
1525454
Te4936

10261482
1525458
Te4275

908044
1525462
Te3691

817294
152566
763169

7463044
1525670
Te2696

68¢1170
1525673
7102265

62.8814
1525077
T«1868

780 80O
22640050 229.6503
1550423 1575405
78333 708532
20745900 21049382
1550024 1575407
Te7912 78110
1660829 16847615
1550428 1575610
76806 767005
1384115 14066437
1550632 1575614
745902 76101
1186462 12065595
1550636 1575618
765138 Te¢5337
10368223 10544964
1550440 1575622
Toel&T7 Teldb675
9202925 9347806
1550044 1575426
743893 Te4091
B3:.0687 84,4080
1550548 1575430
763371 Te3569
7545220 7667295
1550052 1575034
742898 Te3097
6962330 7043491
1550056 1575438
Te2467 762666
6349116 64,9419
1550660 1575642
742070 7162269

820

23342956
1599.88
Te8T727

21442864
1599.89
748306

17144401
1599493
7¢7200

14248758
1599497
Te6296

12244728
1600.01
765532

1071705
1600e¢05
Te4871

9502687
1600408
764287

8547473
1600412
Te3765

779571
1600416
163252

T1c4652
1600420
702861

6569721
1600024
Te2464

840

23669409
162470
Te¢8920

21766345
1624671
7686498

17461186
1624475
T¢7392

1451080
16244679
Te6489

12443861
1624483
765725

108¢8446
1624487
Te5063

9667568
1624491
764479

87,0866
16244695
Te3957

791746
186244699
Te¢3485

7265813
1625602
Te3054

6740023
1625406
7¢2657

860

24045862
1649.52
749109

2209828
1649453
T.8688

17667972
1649657
7167582

14763401
1649061
T¢6678

12602993
1649665
765914

110,5187
1649669
745253

9842450
1649672
Tel669

88,4259
164977
Teb147

8043922
1649:81
Te3674

7346974
1645485
703243

6840325
1649489
Te2846

‘-

880

24462314
1674634
709296

22403310
1674635
78875

179:4758
1674¢39
Te7769

146¢5722
1674ea3
Te 6865

12862126
167447
T+6101

1121929
1674451
754329

997331
1674655
74856

8967652
1674459
Te4333

8le6097
1674463
7¢3861

74 481735
1674:67
Te3b5(

6906282
167467
Te302.



60

70

80

90

100

110

120

130

140

150

i
lo

l nI< »nI< I nIT< v I n I < n I n I < »nI< I < NI

720

56¢4804
1476617
741087

5247187
1476621
T7¢0745

45,1953
16476630
649981

3965527
1476440
669320

35,1540
1476050

6.8736

3146530
1476660
6.8214

2807804
1476070
667741

2643866
1476.79
60,7310

24463611
147689
646913

2266249
1476499
66546

21,1202
147709
66204

740

5T7e4371
1500499
Tel296

53,6116
1501503
7¢0954

45,9606
1501.13
740190

4002223
150123
669528

35¢7592
1501632

6.8944

3201888
1501442
6e8422

2902675
1501052
667950

2668331
1501462
667519

24,7732
150172
667122

23,0076
1501.81
646755

21,4773
1501,91
646413

760

5863937
1525.81
741501

5465045
152%.,85
761159

46+7259
1525.95
760395

4068920
1526405
6069733

36¢3545
1526415

609150

3267245
15286 ,24
648627

2967545
1526434
668155

2762795
1528.44
607724

2541853
1526454
667327

2363902
1526464
6:6950

2168345
1526674
66618

TEMPERATURE

780 800
5963504 6063070
1550¢ 64 157546
Tel703 761902
5563973 56,2902
1550068 1575650
761361 71560
474912 4B42566
1550677 1575660
160597 10796
415616 4262313
1550487 1575¢69
669935 T.0134
3669497 3745450
1550697 1575479
6¢9352 6.9550
3362602 33,7969
1551607 1575486
648829 669028
3062415 3067286
1551017 1575699
68357 668556
277260 2841724
1551026 1576009
67926 6s8124
2505974 2660095
1551¢36 1576415
6275269 67728
237729 24,1556
1551646 1576428
667162 667360
2201917 22¢5488
1551456 1576,38
647018

666820

820

6142637
1600428
Te20097

5761831
1600432
761755

49,0219
1600cu2
740991

429010
160052
70329

38:1403
1600662

509746

3443317
1600.71
609223

31¢2156
1600481
6:8751

2846188
1600,51
608320

2604216
1601401
6.7923

2445382
1601011
607556

2249060
1601.21
647214

840

622203
1625410
Te¢2230

5860760
1625414
Tel548

4967872
1625624
Tell84

43,5706
1625 36
Te0522

3847355
1625c44

609938

3448674
1625654
669416

3147026
1625654
6e8344

29,0653
1625073
668512

2648337
162583
6e81l16

24692069
1625:93
667748

2302632
1626403
697406

860

6361770
1649493
Te2479

58,9683
1649+97
742137

5065525
165006
71,1373

445264073
1650¢16
760711

39,3308
16504626

700128

35,4032
1650036
669605

3241897
165046
66,9133

29¢5117
1650656
648702

27,2458
1650666
668305

25630326
1650675
667938

23,6203
1650485
647596

880

6441336
1674675
Te2666

598617
1674679
Te2324

513178
1674489
7¢1560

4409099
1674495
To0898

3969260
1675608
700314

3509389
1675:18
669792

326767
1675.28
609320

299582
1675638
668889

2706579
1675448
€eB8492

25,6863
167558
68125

23e %
je7: -
é}. z’ 1’



[ - Th U By G GE T B BN D eE o B -y
PRESSURE TEMPERATURE
PSTA 720 740 760 780 800 820 840 860 880
v 1948036 20,1384 2044733 2048081 21,1430 21,4778 2168126 2241475 2244823
160 H 1477619 1502.01 1526083 1551466 1576448 1601430 1626413 1650695 1675477
s 6¢5884 606093 646298 646500 646699 646894 647086 647276  6.7463
v 1806419 18,9570 1942722 195873 19,9025 20,2176 2045328 20,8479 2141630
170 H 1477628 1502411 1526493 1551475 1576458 1601.40 1626423 1651405 1675487
s 645584 645792 645998 646199  6,6398 646594 666786 64,6976  6s7162
v 17,6092 17,9069 1862045 1805022 18,7998 19,0974 1943951 19,6927 1909904
180 H 1477038 1502421 1527.03 1551685 1576468 1601450 1626632 1651415 167597
s 605300 665509 645714 645916 646115 646310 666503 646692 666879
v 1606853 1649673 17,2493 1745312 17,8132 1850952 1843772 18,6591 18,9411
190 H 1477448 150230 1527413 1551495 1576478 1601460 1626442 1651425 1676407
s 645032 645241 645446  6¢5648 605847 646042 666235  6,6424 646611
v 1548538 16c1216 1643895 1646574 16c9253 1741932 1744610 17,7289 1749968
200 H 14677458 1502440 1527023 1552405 1576487 1601470 1626452 1651434 1676417
s 664778 644987 605192 645394  6.5593  6,5788 645981  6,6170 646357
v 14,4175 14,6610 1409045 15,1481 15,3916 15,6351 15,8786 16,1222 1643657
220 H 147777 1502060 1527442 1552625 1577.07 1601489 1626e72 1651454 1676437
s 644306  65.4514 644720 644921 645120 645316 645508 6.,5698 645884
v 1342206 134438 1306670 1348903 1461135 1443367 1465600 147832 1500064
240 H 1477497 1502479 1527462 1552444 1577¢27 1602.09 1626492 1651.74 1676456
s 603874 644083 644288 644490  6.4689  6£.4884 645077 645266 645453
v 1242078 1244139 1246199 1248260 13,0321 13,2381 13,4442 13,6502 1348563
260 H 1478617 1502499 1527481 1552464 1577446 1602.29 1627411 1651694 1676476
s 663478 663686  6.3892 644093 644292  6,4488 644680 6,4870 645056
v 1143397 1145310 1147226 1145137 12,1051 1252964 1264878 12,6791 1248705
280 H 1478436 1503419 1528401 1552686 1577466 160248 162731 1652413 1676496
s 663110 643319 643524 663726 603925 644120 664313 6,4502 604689
v 1045874 10e7659 109445 1161231 1163017 1144803 11c6589 11.8375 1260161
300 H 1478456 1503338 1528421 1553403 1577486 1602.68 1627+51 1652433 1677¢16
s 662768 662977 643182 643384 603583  6,3778 643971 64,4160  6e4347
v 969291 1040965 1062639 1044314 1005988 107662 1009336 1141011 1142685
320 H 1478475 1503458 1528540 1553023 1578.05 1602:88 1627470 1652653 167743¢
s 602449 642657 642862 643064 643263 643458 643651 663841 604027

L6



8

PRESSURE
PSIA

340

380

400

420

440

460

480

500

520

540

I NI nl < n IK LI n I L I nI< n I < "I < nI< nwI<

720

943482
1478495
642148

848319
1479,15
641865

B8+3699
1479¢34
661597

Te3542
147954
601343

765780
1479.73
641101

Te2360
1479493
640870

649238
1480,13
640650

6e6376
1480,32
6, 0439

6943742
1480652

6.0236

661312

1480,72
660042

59061
1480491
549855

740

95058
1503477
662357

B+9807
1503,97
662073

845109
1504417
641805

840881
1504436
641551

747056
1504.56
641309

Te¢3578
1504476
641079

70403
1504,95
640858

667492
1505415
640647

6e4814
1505435

640445

6e2342
1505454
60251

640053
1505474
60064

760

9eb6634
1528460
62562

921296
1528,80
642279

846519
1528,99
642011

8e2221
1529419
61756

748331
1529439
661515

Te&796
1529458
6el28¢4

Tel567
1529.78
641064

648608
1529,98
640853

645886
1530617

640650

643373

1530437
60456

61046
1530657
640269

TEMPERATURE
780 800
948210 99785
1553443 1578425
602764 662962
942784 94,4272
1553462 1578445
642481 602679
BeT7929 849339
1553,82 1578464
642213 642411
843550 84900
1554402 1578484
641958 642157
7¢9607  8.0883
1554421 1579404
641716 641915
746013 747231
1554441 1579423
601486 641685
762732 743897
1554e61 1579443
601266 641464
609724  T,0841
1554480 1579463
661055 6o1253
606957 648029
1555,00 1579¢83
640852 641051
604403 645434
1555420 1580,02
6+0658 640856
662038 643030
1555639 1580422

640471

640669

820

1061361
1603.,08
63158

95760
1603427
642875

960749
1603447
642607

B8s6239
1603467
662352

842158
1603486
662111

Te8449
1604406
641880

T+5062
1604.26
641660

741957
16044645
6el1449

69101
1604465

6el246

6e6464

1604485
661052

66023
1605405
6.0865

840

102937
1627.90
643350

9¢7249
1628410
643067

9¢2159
1628429
662799

847579
wl 628649
662545

Be3434
1628469
642303

Te9667
1628489
642073

7'6227
1629408
6e¢1852

743073
1629428
661641

Te0172
1629448

6+1439

6e¢7494

1629468
601245

645015
162%+87
641057

860

1044513
1652473
663540

9,8737
1652692
643257

943569
1653412
642989

8.8918
1653432
642735

844710
1653451
642493

8,0884
1653471
62262

Te73391
1653.91
662042

744190
1654411
641831

Tel244
1654430

6,1628

6+8525

1654450
6elu34

646007
1654470
661247

880

1046089
1677455
6e3727

100225
1677475
6s3443

944979
677494
63175

9¢0258
16784+14
642921

845686
1678434
662679

862102
1678454
6e2449

7e¢8556
1678473
662228

T¢5306
1678493
62018

Te2316
1679413

6601815

69555

1679433
6e1621

6465999
1679675
6ellrze



66

PSIA
v
560 H
S
v
580 H
S
v
600 M
S
v
620 H
S
640
660
680
v
700 H
S
v
720 H
S
v
740 H
S
v
760 H
S

NnI< LI I

720

506971
1481011
59675

5.5026
1481631
569501

543204
1481044
5,9332

501505
1481663
569170

449912
1481082
5,9012

4o8416
1482,02
5.8860

44,7008
1482621
568712

445680
1482440
5:.8568

4et426
1482459
508428

443240
1482.,78
5.8292

462116
1482498
5.8160

740

547928
150594
59883

565950
1506413
569709

5:4097
1506427
569541

502369
1506546
59378

540750
15064665
5,9221

4,9228
1506485
59068

4o 7796
1507404
58920

46445
1507,23
548777

445170
1507.42
5.8637

463964
150762
58501

442821
1507.81
568369

760

5.8885
1530676
6,0089

566873
1530696
549915

564996
153116
569747

53234
1531429
59584

51587
1531448
569426

50040
1531.68
569274

448584
1531487
59126

447211
1532,06
58982

465915
1532.25
568842

4e4688
1532044
5068706

403526
153264
58574

TEMPERATURE
780 800
549842 660799
1555059 1580642
60291 660489
567797 568721
1555,79 1580061
660117 660315
55889 56782
1555,98 1580.61
59949 640147
504098 504968
1556412 1581.01
59785 549985
562424 563262
1556421 1581614
509628 549827
50852 51664
1556650 1581.33
569476 59674
4e¢9372 50160
1556070 1581453
509328 509526
447977 4,8742
1556489 1581,72
59184 509382
446659 447403
1557,08 1581,91
569044 569243
4656412 406137
1557027 1582410
58908 59107
404231 444936
1557¢47 1582430
568776 568975

820

641756
16054.24
640685

59645
1605.44
640511

547675
1605.64
660343

55832
1605484
640180

504099
1605497
640022

52476
1606s16
549870

540948
1606435
59722

44,9508

1606455

509578

448148
1606.74
509438

46861
160693
549303

4e5642
1607.13
59170

840

662712
1630.07
660877

640569
1630027
60703

548568
1630.47
660535

566696
1630466
640373

584942
1630486
660215

553288
1630499
640062

51736
163118
569914

560274
163138
569771

" 448892

1631657
569631

447585
1631476
569495

Lob347
1631696
549363

860

643669
1654490
601067

64,1493
1655409
6,0893

509461
1655429
640725

547561
1655449
60562

545779
1655469
64,0405

5:4100
1655482
600252

52525
1656401
640104

51039
1656620
59960

44,9636
1656440
569820

44,8309
1656459
5,9685

4e7052
1656478
509552

R G =R am m m m - - . R e B ll"'lll -

"""
PRESSURE

880

664626
1679472
661253

662416
1679492
61080

6¢0354
1680412
6¢0911

568425
1680432
60749

56616
1680451
640592

544917
168071
60439

53313
1680484
60291

51805
1681403
660147

50381
1681423
640007

¥4.9033

1681642
55871

407757
1681661
56973



00T

800

820

840

860

880

900

920

940

960

380

n I <

nIT<

n T < n I NI n I < n < nIT< NI < I

n T <

720

4,1049
1483,17
50,8031

440036
1483:3%
547906

3.9073
1483.55
5.,7783

348155

1483.,74
507664

367280
1483693
567547

366445
1484412
567433

365647
1484432
567322

33,4884
1484451
567213

[
8

1

(G, I Sl BV
~ e
- €
O W

oW

o

3.3452
1484489
547002

22780
1485%5.08
546899

740

461737
1508,00
508240

4,0708
1508.,19
568115

3,9727
1508,38
57992

3:,8793

1508457
567873

3,7904
1508,77
5.7756

3,7054
1508496
567642

3.6243
1509415
567530

345466
1509.34
507421

3,4723
1509453

57315

3:4011
1509.72
567210

343327
1509491
57108

760

4o2424
153283
548445

441376
1533,02
58320

440380
1533,21
58197

32,9422

1533:40
5.8078

348527
1533440
567961

367663
1533,79
567847

306838
1533,98
567736

3:6049
1524417
567627

343874
1534.74
57313

EMPERATYR
755 885
443111 443798
1557466 1582649
5.8647  5,8846
4,2046  4,2716
1557485 1582,68
5:8522  5,8720
441034  4,1688
1558404 1582,87
5.8399  5,8598
440070 400708
1558¢24 1583407
5.8280  5.8478
3,9150  3.,9773
1558443 1583426
548163  5,8362
3.8272  3,8882
1558462 1582045
5.8049  5.,8248
3.7434  3,8029
1558481 1583464
5.7938  5,8136
3.6632  3,7214
1559400 1583483
507829  5,8027
3,5863  3,6434
1559419 1584403
5.7722 507921
3.5127 345686
1559439 1584422
5.7618 5.7816
3.4421 344968
1559658 1584441
5.7515 57714

820

444485
1607.32
569042

4,3386
160751
50,8916

4e2341
1607.70
5.8794

461346

160790
568674

4o,0397
150806
£¢8557

3.9491
1608.28
568443

3.8625
1608.47
58332

3,7797
1608,67
508223

3. 7004
1608486

58116

346244
1609.05
£e8012

245515
1609.24
57210

840

4e5172
1632415
59234

404056
1632.34
569108

462995
1632453
568986

461984

1632673
5.8867

401020
1632692
5687590

460100
1633-11
5068636

309220
1633430
568524

368379
163350
568416

347574
1633469

568309

346802
1633.88
58204

36062
1634007
568102

860

44,5859
1656498
549424

4 4T26
1657:17
509298

4,3648
1657036
5.9176

42622

1657656
549056

44,1643
165775
508939

45,0709
1657694
58826

23,9816
1658413
58714

3,.,8962
1658433
5.860¢%

3.8144
1658452

5.,8498

3.7361
1658.71
583594

346609
1658490
548292

880

406546
1681481
59610

445396
1682.00
549485

He4302
1682.19
59362

4e3260

1682+39
569243

462266
1682.58
569126

441318
168277
569012

450411

- 1682497

548901

309545
16836156
548792

32,8715
1683635

568685

3-.7919
1683:54
58581

36717 ¢
16827
5849



0T
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URE TEMPERATURE

PSIA 720 740 760 780 800
v 342135 362671 363207 3¢3744 344280
1000 H 1485427 1510610 1534494 1559477 1584460
S 5.6799 547008 57213 567415 5¢7614
\Y 341516 362041 362567 343092 343618
1020 H 1485646 1510629 1535413 1559696 1584679
S 546701 546910 567115 567317 547516

v 30920 341435 31951 3e¢2466 302982

1040 H 148565 151048 1535,32 1560615 1584,98
S 566605 546813 57019 57221 S5¢T419

v 360346 30852 31358 3.1863 32369
1060 H 1485484 1510467 1535451 1560634 1585.17
S 566510 546719 566924 57126 567325
v 269794 3.,0290 3.0787 31283 341780

1080 H 1486403 1510486 1535470 1560653 1585437
S 56418 566626 56832 57034 57232

\'% 209262 249749 340237 3.0724 361211
1100 H 1486422 1511405 1535,89 1560672 1585456
S 56327 546535 56741 566943 547141
v 28749 2:9228 269706 340185 3.0664

1120 H 1486641 1511624 1536408 1560491 1585475
) 56237 566446 566651 566853 547052

s 248254 208724 209194 249665 3,0135
1140 H 1486460 1511443 1536427 156110 1585.94
S 506149 566358 566563 566765 546964

v 27776 28238 2.8700 269162 269624

1160 H 1486479 1511,62 1536,46 1561429 1586413
S 56063 566272 566477 56679 5.,6878

1 207314 267768 208223 208677 29131
1180 H 1486:98 1511.81 1536665 1561¢48 1586432
N S 55978 50,6187 506392 566594 566793

v 246867 207314 267761 248208 2.8655

1200 H 1487617 1512.00 1536084 1561468 1586451
S 545895 566104 5¢6309 5+6511 25,6710

820

344816
1609443
547809

364143
1609462
567711

343497
1609.82
567615

342875
1610401
567521

342276
1610420
547428

341699
1610439
567337

341142
1610458
57247

3.0605

1610477
57160

3,0087
1610496
57073

269586
1611615
56989

249101
1611434
566905

840

365352
1634426
568002

344669
1634446
567904

34012
1634465
547808

343381
1634484
Be7713

362772
16354603
567620

3¢2186
1635422
57529

321621
1635641
547440

361075

1635461
57352

30549
1635.80
57266

23,0040
1635499
567181

2¢9548
1636418
547098

860

3.5888
1659.10
58192

3,5194
1659429
58093

3.,4528
1659448
547997

3.,3886
1659.67
547903

343269
1639+ 86
5.,7810

3,2673
1660+06
5.7719

342099
1660425
57630

3,1546

1660444
567542

3,1011
1660463
567456

3.0494
1660482
567371

2 49995
1661401
5,7287

880

366424
1683493
548378

3.5720
1684412
508280

35043
168431
58184

364392
1684450
58089

343765
1684470
567997

363161
1684489
507906

32578
1685408
57816

342016

1685427
547729

341473

1685446
567642

30949
1685565
5e 7557

360442
168557
57467«



(4008

- o

PRESSURE
PSIA

\Y
1229 H
S
Y
1240 H
¢
\Y
1260 H
S
v
1280 H
S
v
1390 H
S
v
1320 H
S
v
1340 H
S
\Y
1360 H
)
\Y
1380 H
S
v
1400 H
S
\Y
1450 H
s

720

246436
1487436
55813

2¢6018
1487655
565732

2.5613
148774
545653

2.5221
1487493
545575

24841
1488,11
545498

264473
1488430
55422

2+4115
1488449
55348

23768
1488468
565274

23431
1488487
55202

23104
1489406
5¢5130

262325
1489453
564956

740

206875
1512.19
566022

2.6450
1512.28
545941

2+6039
1512.87
5.5862

Ze5640
1512476
545784

2¢5254
1512495
55707

2.4879
1513,14
545631

244515
1513.33
5456556

2+4163
1513,52
545483

2+3820
1513.71
565410

23487
1513.,9¢C
565339

262695
1514437
565165

760

247315
1537.,03
56227

2.6882
1537.,22
5:5146

2eblgl:
1537641
56067

206059
1537560
505689

2:.5646
1537479
565912

245285
1537,98
545836

244916
1538417
55762

244557
1538,36
55688

244209
15380/#
565616

23870
1538473
545544

2¢3065
139,21
565370

TEMPERATURE
780 800
27754 248193
1561,87 1586470
56429 56628
27315 2o 7747
1562.,06 1586489
506348 596547
2+6890 227315
1562425 1587.08
566269 56468
246478 246897
1562444 1587027
506191 566390
246078 246491
1562463 1587446
56114 566313
2:5691 26038
1562481 1587465
56038 56237
245316 245716
1562.00 1587.84
505964 5.6162
244951 245345
1563419 15884503
55890 546089
244597 244986
1563,38 1588422
565818 56016
244253 244636
1563457 1588441
565746 25945
2634735 2493805
1564405 1588,88
5 5572 305771

820

2.8633
1611453
56823

2.8180
1611.73
5.6743

27741
1611492
566663

267315
1612+11
566585

246903
1612430
56508

246504
1612449
56433

246116
1612468
546358

245740
1612.87
56284

245374
1613406
56212

245019
1613.,25
566141

24175
1613.72
5¢5967

840

249072
1636437
567016

248612
1636456
566935

248166
1636475
5¢6856

247734
1636494
56778

267316
1637413
566701

26910
1637.32
5.6625

2646516
163751
56551

206134
163770
566477

265763
163789
566405

2e¢5402
1638408
566333

2el544
1638456
56159

860

249512
1661420
547205

269044
1661439
567125

248592
1661659
567045

248153
166178
566967

247728
1661497
546890

2,7316
1662416
506815

246916
1662435
506740

246528
1662454
566667

246151
1662473
5.6594

2,5785
1662492
546523

264914
1663439
546349

880

2¢9951
1686404
57332

269477
1686423
57312

245017
1686042
57232

268572
1686461
507154

268141
1686480
567077

267722
1686499
57002

247316
1687418
566927

246922
168737
546853

246540
1687456
546781

2¢6168
1687675
566710

245284
1688627
5665%¢



[e)s

M SE BN s aEm e e - AR NG SN Sm N ll‘.'llll

PRESSURE
PSIA
\
1500 H
S
\%
1550 H
S
v
1600 H
S
\Y
1650 H
s
v
1700 H
S
v
1750 H
S
v
1800 H
S
\Y
1850 H
S
v
1900 H
S
v~
1950 H
S
v
2000 H.
S

720

241599
1490.00
544788

240919
1490447
564625

20281
149094
54468

1,9682
1491441
564315

1,9119
1491.88
564167

1.8587
1492434
54023

1.8085
1492481
543883

le7611
14932,28
563747

1.7161
1493,.,74

563615

166734
1494421
563486

1+6329
1494467
543360

740

261956
1514,84
564997

2¢1265
1515631
564834

20617
1515.78
564676

2.,0008
1516425
Se¢4524

149434
1516472
564376

1,8894
1517.19
5e4232

1.8384
1517465
544092

147901
1518412
563956

1.7443
1518,59

53824

1.7009
15194C5
543695

146597
1519,52
563569

760

202314
1539.68
545202

241611
1540615
55039

2.0952
1540462
54882

2.0333
1541409
564729

149750
1541 456
544581

149201
1542403
504437

le8682
1542450
564297

1.8191
1542496
5064161

17726
1543,.43

54029

l.7284
1543490
543900

146865
1544436
563774

TEMPERATURE
780 800
242671 243029
1564452 1589436
5.5404  5,5603
201957  2.2303
1564699 1589483
5¢5241 565440
2.1287 21622
1565446 1590430
565084 545283
2.0658  2,0983
1565493 1590477
564931 545130
2.0065 2,0381
1566440 1591424
504783  5,4982
149507 1.9814
1566687 1591471
5¢4639  5,4838
148980 149278
1567¢34 1592418
5.4499  5,4698
148481 148771
1567481 159265
504363 544562
1.8008  1.8290
1568428 1593,12
564231  5,4430
1¢7560 147835
1568074 1593459
564102 544301
167133  1,7402
1569421 1594,06
563976 544175

820

243386
1614419
545798

2¢2649
1614467
55636

241957
1615414
55478

241308
1615461
565326

240697
1616,08
545177

2,0120
1616455
545034

1.9576

1617s02
54894

1649061
1617649
54758

148573
161796

504625

18110
1618643
5e4497

17670
1618490
564371

840

243744
1639403
545991

262995
1639451
545828

262293
1639.98
525671

2v1633
1640¢45
545518

241012
1640492
565370

260427
1641439
545226

145874
1641487
545086

19351
1642434
564950

148855
1642481
54818

18385
16434627
54689

147938
1643474
54564

860

244101
1663487
54,6181

243341
1664434
5.6018

242628
1664+82
545860

2.1958
1665429
545708

241328
1665476
545560

2,0733
1666423
545416

240172
1666671
5.5276

1,9641
1667018
545140

19137
1667465
545008

1,8660
1668412
544879

1.8206
1668459
504753

880

244459
1688471
566367

243687
1689418
546205

242963
1689465
566047

202283
1690413
55895

241643
1690460
55746

241040
1691407
55603

2¢0470
1691455
5¢5463

149930
1692402
565327

149420
1692449

545195

1-,8935
169296
5¢5066

168475
1693547
5e4940



0T

i
o

PRESSURE
PSIA

v

2200 H
S

v

2400 H
s

v

2600 H
s

v

2800 H
5

v

3000 H
S

v

3500 H
s

v

4000 H
$

v

4500 H
S

v

5000 H
s

v

5500 H
S

v

6000 H
S

L

720

1.4891

1496652
5.2887

163692
1498.37
502455

1,2678
1500620
52057

1.,1809
1502,03
5.1689

11955
1503485
561346

Ce9547
1508635
50,0579

DeB415
1512.81
449915

0.7534
151721
4,93228

0.6829
152157
4,8803

Queb251
1525.,88
48327

065769
1530415
4,7892

740

1.5135
1521637
53096

13916
1523,22
502664

1.2885
1525.06

2e226€

1,2001
1526,89
50,1898

101234
1528,71
5.1555

069701
15323,22
5,0788

08550
153769
50124

0.7654
142,10
4,59537

06937
1546447
409012

0¢6349
1550679
4,8837

0¢5859
1555,07
48102

760

145379
1546622
563301

144140
1548.07
5:.2869

13091
15494691
5¢2471

102192
1551575
5¢2103

Tei1413
1553:57
51760

059854
1558,09
5.0994

0.8684
1562657
560330

067773
156699
449743

07044
1571437
409218

Oceb447
157570
48742

0:s5946
1579,98
448308

TEMPERATURE
780 800
165623 145867
157107 1595,92
563503 563702
1e4364 14587
1572692 1597477
53071 563270
163298 143504
157477 1599462
562674 562872
lo2384 1.2576
1576460 160146
542305 52504
11592 161771
1578543 16034269
5.1963 52162
1.0008 190161
1332:96 1607683
51196 361395
08819 0eB953
1587:44 1612032
560532 50731
0678932 0.8013
1591,88 161676
449945 5,0145
07152 067260
1566526 1621016
469420 49620
0cb545 0356643
160060 1625:51
4,8945 4:9144
06039 046129
160450 162981
448511 44,8710

820

l1¢6111

162077
563898

1.4811
1622662
563466

163711
1624647
563068

1:2768
1626432
52700

141950
1628415
562357

1,0315%
1632.70
561591

0+9088
1637419
5,0927

0.,8132
164164
50340

07368
164605
469816

046741
1650c4l
469340

046219

1654472
44,8906

840

1e6355
1645661
564090

165034
1647647
543658

13917
1649¢33
563261

1e2960C
165117
562893

162126
1653.,01
562550

1:0469
1657656
51784

069222
1662:07
561120

08252
1666053
560533

07475
167054
560009

0+6840
1675631
469533

066309

1679463
449099

860

1.6598
1670446
544280

1,5258
167232
5,3848

le4l2s
1674418
53451

1.3151
167602
5¢3083

1.2309
167786
52740

1.,0622
1682443
5.1974

09357
1686494
561310

0,8372
1691641
540723

0,7583
1695.83
50199

0e6938
1700420
4,9724

046399

170453
45,9289

880

16842

1695430
Sel467

1e5482
169717
5:4035

1:4330
1699.032
53638

13343
1700288
563270

12488
170272
562927

140776
1767.29
562161

09491
1711481
5461497

0.8491
1716628
500911

0+7691
1720471
50386

07036
172510
4693911

064273
1729 4
‘{4‘9‘;1 '



S0T

PSIA
v
144696 H
3
Y
16 H
<
v
20 H
s
v
24 H
s
v
28 H
s
v
32 H
s
Vv
36 H
S
v
40 H
S
v
44  H
S
v
48 H
S
Vv
52 H
S

900

24768767

1699.16
749480

22746792
1699.,18
749059

182¢1543
169922
747953

1518044
1699+26
767049

130,1259
1699430
T46285

113.8670
1699,33
765623

101.2212
16994327
7.5040

91.1045
1699441
Te4517

8248273
1699,45
744045

75¢929%
169949
Te3614

7040920
1699.52
T¢3217

920

25145220

172%499
7¢9661

231,0274
1724,00
769240

184,8329
1724,04
748134

154,0365
1724,.,08
767230

132,0391
1724412
766466

1155411
1724,16
Te¢5804

102,7093
1724.,20
75221

92,4438
1724.24
Te4699

84,0448
1724428
Tet226

170456
1724432
743795

71.1232
1724.325
70,3398

940

25561673

174881
79840

23443757
1748482
Te9418

187.5115
1748486
78312

15602687
1748490
77409

133.9524
1748494
Te6645

11742152
1748498
75983

10661974
1749002
745399

93.7831
1749406
Tea877

85.2623
1749410
Te&4405

7861617
1749414
763974

7201535
1746418
73577

TEMPERATURE
960 980

25848126 26244579
1773463 1798045
8.0016 860189
23767239 241,0721
1773666 1798447
709594  7.9768
19041900 19248686
1773:68 1798451
748489  7,8662
1585008 16047330
1773¢72 1798455
747585 747759
135.8657 137,7789
1773.76 1798458
7.6821  7,6995
11848893 1205634
177380 1798662
7.6159 746333
10566855 107.1736
177384 1798466
705575 745749
95¢1224 96,4617
1773688 1798470
7.5053  7.5227
86,4799 87,6974
177392 1798.74
764581  T44755
7962778 80,3939
1773496 1798,78
764150  7.4323
73,1837 74,2139
1774400 1798482
743753 7,3927

1000

26641032

1823.28
840361

24404203
1823429
79929

19545472
18234323
78833

16249651
1823437
77930

13946922
1823441
Te7166

12262375
1823.45
Te6504

10846617
1823449
765920

97.8010
1823453
745398

88+9150
1823657
Te4926

81¢5099
1823460
Te&495

1542442
1823.64
764098

1020

26947485

1848410
840530

26757685
1848611
840108

19862257
1848415
749002

16561972
1848,19

Te¢8099

14146055
1848023
747335

12349116
1848427
Te6673

11061498
1848431
746089

99¢1403
1848435
Te5567

9041325
1848¢39
T¢5095

82:6260
1848043
Tokb663

T6e2744
1848.,47
764267

1040

27343938

1872492
8,0696

25141167
1872493
84,0275

200,9043
1872497
749169

16764294
1873.01
748265

143,5187
1873405
Te7501

12545857
1873,09
746840

111.6379
1873413
746256

10044796
1873417
Te5734

91,3500
1873.21
Te5261

83,7421
1873625
744830

7763046
1873629
Te4433

Sl SE U TR M & W N = SN = = =& II‘I’IIII

PR!!SURE

1060

27740391

189774
8+0861

25404649
1897475
840439

20305828

1897:79
749333

1696615
1897483
748430

14544320
1897487
TeT666

12762598
1897.91
767004

1131260
1897495
766420

1018188
189799
T7¢5898

9265676
1898.03
705426

84+8582
1898407
Teb43%4

TBe33483
1898617
Te45%8



.
’

B PRESSURE

O  PSIA 900 920
Y 6560903 66,0469

56 H 1699057 1724439
S 72850 7.3031

v 6067546 61,6474

60 H 1699481 1724443
S 762508 7,268¢

v 52,0832 528485

70 H 169971 1724453
5 Te1T44  7.1925

v 45,5796 46,2493

80 H 1699,81 1724,63
S 701082 761263

v 4045212 41,1165

90 H 1699.91 1724,732
< 7.0498 7.0679

Vv 36,4746 37,0103

100 H 1700.01 1724,83
S 669976 70157

Vv 33,1637 33,6507

110 H 1700.10 1724,93
S 669504 669685

Vv 30,4046 30,8511

120 H 1700420 1725,03
S 6+9072 609254

Y 28,0700 28,4821

130 H 170030 1725.12
s 668676 58857

vV 26,0689 24,4516

140 H 1700.40 1725422
S 648308 648490

v 2403346 24,6918

150 H 1700:50 1725422
S 6o7567 608148

] ll" o o= S S e

940

6760036
17496722
763210

62,5403
1749426
762868

53,6178
1749635
To2106

46,9189
1749445
71447

4107118
1749,55
70,0858

37054561
1749,.65
70336

3441378
1749675
669864

312975
174985
6eG4L32

288942
1749:.95
69036

2648343
1750:65
548668

2!

0
1 15
6

PArs D

4
¢
3

[e R NN ]
0O O

o \Ne

TEMPERATURE
960 980

6769602 6849168
177404 1798686
73386 763559
63,4332 64,3260
1774,08 1798490
Te3044 Te3217
54¢3751 5501440
1774.18 1799:30
762280 To245%2
4745886 43,2582
1774428 178910
71618 701792
42¢3070 42490272
177438 179%:20
T7¢1034 761208
3800818 38¢6175
1774, 47 1799430
760512 760686
3Leb245 35,1118
1774657 1799¢40
70040 760213
317440 3261904
1774667 1799:49
62608 669782
2963063 29,7184
177477 1799:59
669212 66,9365
272169 2745996
1774587 17994069
6c8844 69018
254061 25 7633
1774697 179967
68502 6 8616

1000

6968735
1823.68
763731

52189
1823672
7632389

5563097
1823482
71,2625

4849279
1823692
71963

43.4975
1824.02
71379

3941533
1824.12
T.0857

355989
1824422
70385

32.6368
1824632
669953

3061305
1824¢42
665557

279823
1824452
649189

1020

7068301
1848451
763899

6661118
1848055
763557

5666751
1848465
762794

4965975
184874
72132

4440528
1E48:84
Te1548

3966390
184894
761026

3650859
1849¢04
7:0553

33,0833
1849414
77,0122

3065426
1849¢24
6¢9725

2803649
1849¢ 24
6+9358

2664776

184944
6:9016

1040

7147868
1873633
74066

67,0046
1873637
Te3724

57.4404
1873247
762960

5062672
187357
71:,2298

44,6880
1873,.,67
T41715

4002247
1873477
741192

36,5729
187386
740720

33,5297
1873:96
76,0289

3069547
1874s06
6,9892

2847476
1874616
649525

N
w

48
26
83

O o

b
87
6o

e

1060

7267434
1898315
744230

678975
1898419
73889

5842057
1898429
7¢3125

5009368
1898439
702463

4562833
1898449
761879

407604
1898.59
Te1387

370599
1898469
70884

33,9762
1898.79
700453

3103668
18984089
70057

291303
1898.58
6s968%

276191%
i8¢’ -
SeF 5



LOT

PRWPSURE
PSIA

v

160 H

s

v

170 H

S

v

180 H

s

v

190  H

s

v

200 H

S

v

220 H

s

v

240 H

S

v

260  H

S

y

280 H

S

vV

300 H

s

v

320 H

<

900

2248172
1700460
667647

21,4782
1700679
673406

20,2880
1700679
667063

19.2231
1700.89
666795

1862647
1700.99
666541

16,6092
1701.19
66068

1562297
1701.29
645637

14.0624
1701.58
665240

13,0618
1701.78

6e4873

ot et
N NN
®
~

O
1

94
.9
513

= D

1164359
1702.18
6e4211

920

2341520
1725442
6.7828

2167933
172%652
667527

2045856
1725462
6o 1244

195051
1725672
66976

18,5325
1725.82
666722

1668527
1726401
646250

1564529
1726621
665818

14,2684
1726441
655422

1362532
1726461

Ee5054

12637
1726,
6ol

— D
N OWw

11,6034
1727.00
64392

940

2344868
1750.24
68007

22+1085
1750434
67706

20,8833
1750644
667423

197870
175054
667155

1848004
1750464
6.6901

17.0963
1750484
66428

156761
1751403
65997

144745
175123
565600

1344445
1751443

6e5233

[l ® 1)

°
5

1
1

o NN

&~
w e\

10
6
9

WO

11.7708
175183
6e4571

TEMPERATURE

960 980
2348217 24461565
1775607 1799489

648183 668356
2244236 22,7388
1775617 1799,99

67882 648056
2161809 2144785
1775426 1800409

667599 547772
2040690 2043510
1775626 1800419

6e7331 667504
19:0683 19,3362
1775646 1800429

647077 647250
173398 17,5833
1775666 1800.48

646604 64,6778
15683994 1641226
1775486 1800468

646173 666347
14,6806 14,8866
177606 1800488

645776 605950
13,6359 13,8272
1776025 1801.08

6654065 645583
1267305 129090
1776645 1801¢28

65067 665241
1169382 12.1056
177665 1801647

et T4T het921

1000

26444913
1824471
648527

23,0539
1824481
648227

2167762
1824,.91
6e7944

206329
1825401
667676

19,6040
1825.11
667421

17.8268
1825431
666949

1643458
1825451
646518

1540927
1825470
666121

1440185
1825,30

665754

et bt
N OwW
Ne
[e¥ @]
S e
bed i Y
N O

(o

1242731
1826630
605092

1020

2448262
1849.54
668696

2343690
1849¢64
608396

2240738
1849,73
668113

2089149
1849.83
667845

19487169
1849493
667590

18,0704
1850413
667118

1665691
1850.33
646687

152987
1850653
666290

1462099
1850¢73

665923

134266
18 )
66558

— NN

@

Ne
v ON

1244405
1851412
645261

1040

2541610
1874436
6.,8863

23,6842
1874646
648563

22.3714
1874456
68279

2141969
1874666
68011

20,1398
1874476
6¢7757

18,3139
1874495
6.7285

1647923
1875415
6.6853

1565048
1875¢e35
66457

1444012
1875455

6.608¢9

12,6079
1875695
665428

1060

2544958
18994¢18
69027

239993
1899.28
668727

226691
189938
668444

21le4788
1899648
648176

2064076
1899.58
697921

1865574
1899.78
6eT449

170155
1899.98
647018

157108
1900.18
6eb621

1465926
1900437
606254

I ANA ]
S8

5

8 ot
N Ow
o O
O e N

-
[a\]

1267754
190G:3"
66559,



PRFSSURE
PSTA

\
340  H
s

v

360 H
S

v

380 H
s

v

400 H
S

v

420 H
S

v

440  H
S

v

460 H
S

v

480 H
S

v

500 H
S

v

520 H
s

v

H

S

L

900

1067665
1702437
663911

1041714
170257
663627

966389
1702677
6¢2359

9e1597
1702697
6.3105

8:7261
170316
602863

843320
1703,36

662633

749721
1703.,56
662412

766422
1703.76
642201

Te3387
1703.96
641999

7.0586
17044615
641805

627992
1704435
61618

920

10,9240
1727.20
64092

10,3202
1727.40
663809

97799
1727.59
643541

962936
172779
60,3286

88537
172799
663045

8,0886
1728439
662594

Te7538
1728458
602383

Te4459
1728,78
642180

Te1616
1728498
661986

648984
1729.18
641799

940

11,0816
1752.02
belt271

104690
1752622
663987

99209
1752442
63719

Fel 276
1752.62
663465

8+9813
1752482
663223

Be5755
1753601

662993

562051
1753421
662772

748655
1753 .41
6e2561

765530
1753461
642359

Te2646
1753.81
662165

69976
1754400
661978

TEMPERATURE

960 980
112392 1143968
1776685 180167
6ol 664620
1066178 10,7667
1777.05 180187
6uts163 6el4337
1060619 1062029
1777624 1802607
643895 664069
965615 966955
177744 1802427
663641 6e3815
95,1088 942364
177764 1802447
663399 663573
Beb973 8.6191
177784 1802¢66
663169 6e3342
8e¢3215 84380
1778004 1802686
662948 6e3122
7.9771 B+ 0887
1778623 1803.06
662737 662911
766602 77674
1778¢432 1803.26
662535 642709
7¢3677 7.4707
1778663 1803.46
662341 662514
70968 7+1961
1778483 1803465
662154

602327

1000

11e5544
1826450
664792

10,9155
1826470
544508

1043439
1826489
64240

968294
1827.09
603986

943640
1827.29
663744

849408
1827+49

663514

865545
1827469
6¢3293

842003
1827.88
643082

768745
1828.,08
62880

T«5738
1828.28
602686

742953
182848
602499

1020

1147119
1851432
664960

11:0643
1851652
e 4ETT

1064849
1851672
6e it 0G

969634
1851692
664155

944915
1852411
663913

960626
1852431

663683

866710
1852451
663462

843120
1852671
663251

769817
1852.91
663049

746768
1853511
622855

Ts3945
185331
662667

1040

11,8695
1876615
665127

11,2131
1876434
64844

10:6259
1876454
64576

10,0973
1876+ 74
664322

946191
1876494
64080

91844
1877614

643849

Be7874
1877434
643629

Belh236
187754
663418

8,0888
187773
643216

77798
187793
6e3021

Te4937
1878513
602834

1060

12,0271
1900497
665292

112620
190117
605008

107669
1901637
604740

1002313
190157
64486

e T4HT
1901.78
6eb244

9¢3061
190196

664016

8¢9039
1902416
643793

8¢5352
1902036
63582

861960
1902456
643380

728829
19C2:76
63186

765929
1962
6625 5%



.1lb
PRESS

60T

PSIA

560

580

600

620

640

660

680

700

720

740

760

URE

n I < n I »nwI< n I < n I < »nIL n I » I << n I < nNnIT <

nI<g

900

665583
1704455
661437

643340
1704475
641263

641247
1704494
61095

549289
1705014
£,0932

547454
1705434
6,0776

55729
1705.54
6,0623

504101
1705467
640475

542570
1705.86
640331

5.1125
1706406
60191

49758
1706425
5,0055

408462
1706444
569923

920

£e6540
1729.38
661619

Eel264
1729457
6elltS

602140
1729477
661277

60153
1729.97
€elllt

58291
173017
640957

546541
1730.37
640804

544894
1730456
640656

543336
1730.69
640512

51869
1730,88

60372

5.,0482
1731.08
660237

449167
1731427
640104

940

667497
1754420
601797

645188
1754440
61623

643033
1754,60
661455

641018
1754.,80
€e1293

569128
1754,99
6641135

57353
1755419
60983

505682
1755439
608325

Se4101
1755452
640691

542614
1756,71
640551

541206
1755.91
60415

4,9873
1756410
€.0283

TEMPERATURE
960 980
668453 649410
1779603 1803.85
61973 662147
666112 6670326
1779423 1804,05
641799 641973
6¢3926 644819
1779.42 1804425
601631 661805
641882 6a2746
1776:62 1804445
661469 661643
549965 640802
177982 1804465
661312 661485
548165 548677
1730602 1804484
641159 661333
566470 547258
1780422 1805404
6.1011 641185
544872 545638
1780s42 180524
660867 661041
5¢3358 564102
1780454 1805.37
660727 660901
561930 542654
1780673 180556
6.0591 640765
50578 51283
1780493 1805476
660459 66,0633

1°920

Te(367
1828468
642318

6547959
1828488
662144

645712
1829,.,08
661976

663610
1829427
661814

641640
1829447
6e1656

59788
1829.67
641504

58046
1829.87
6e1356

56403
1830407
601212

564846
1830.19
661072

53379
1830439
640936

51988
1830458
660804

1020

Tel324
1853450
6e2487

648883
185370
62313

696605
1853490
662145

604475
1854,10
661983

682477
18544630
641825

660600
1854450
€el673

58834
1854470
681525

587169
1854489
641381

5:5596
1855,09
6el242

54103
1855422
641105

542693
1855441
60973

1040

742280
1878433
642654

64,9807
1878453
642480

667498
187873
6s2312

605339
1878493
662149

643314
1879412
641992

64,1412
1879.32
641839

549622
1879452
661691

57934
1879472
641548

566340
1879492
6.1408

544827
1880.04
61272

563398
1880424
641140

1060

Te3237
1903415
52818

740731
1903435
662644

683291
1903455
662476

66203
1903.75
6e2314

6¢4151
1903495
642156

6e2224
19G4415
642004

690410
1904435
61856

58700
1904455
661712

547084
1904475
6641573

525556
1904894
61437

564102
1905607
6el13GC--



800
820
840
860
880
900
920
940
960

0

98
o oF

I wWI< VI »n I < n X < nI < n I <

nIT <

n T <

n I < nIT<

447233
1706.64
569794

4.6066
1706.83
569669

464956
170702
59546

44,3898
170722
569427

4o,7889
170741
569310

461927
170760
509196

451007
170780
569085

4,0127
1707499
5.8976

349285
1708.18
5+8869

368477
1708637
568765

37702
1708457
58663

920

4e7921
1731446
569976

446736
1731466
569850

445609
1731.85
569728

44536
1732605
55,9608

44,3513
1732:24
59491

40,2536
1732643
5¢9377

401603
1732462
569266

40710
1732.82
569157

349855
1733,01
569050

39036
173320
568946

38250
1733,40
568844

940

448608
1756429
6.0154

497406
1756649
640029

4e6263
1756 .68
569906

405174
175687
5,9787

404136
1757.07
569670

46,3145
1757626
549556

45,2198
175745
509445

461292
175765
59336

He0425
1757 .84
569229

369594
1758403
569125

3.8797
1758,23
569023

TEMPERATURE
9260 980
469295 449982
1781612 1805695
60330 6.0504
4,8076 44,8746
1781432 1806614
640205 66,0379
406916 44,7570
1781451 1806¢34
660082 6:0256
44,5812 406450
1781670 1806453
569963 65,0137
464759 45382
1781930 1806673
5¢9846 640020
45,3754 454363
1782609 1806092
569732 5,9906
442794 4453389
1782428 1807611
569621 569795
491875 4,2457
1782648 1807631
569512 569686
400995 491565
1782.67 180750
59405 569579
4,0152 40711
1782686 1807.69
569301 56,9475
369344 349891
1783.06 1807489
569199 E.QR77

1000

50669
1830.,78
6.,0675

429415
1830497
640550

448223
1831,17
640427

447088
1831436
640308

426005
1831.55
660191

444972
1821475
660077

44,3984
1831:94
569966

4453040
1832414
569857

4e2136
1832433
52750

461269
1832652
59646

4e0438
183272
569544

1020

501356
1855461
60844

50085
185580
660719

4,8877
1855,99
600596

4e7726
1856019
660477

466628
1856038
600380

405581
1856.58
65,0246

Lo 8580
185677
601135

493622
185697
60026

402706
1857¢16
59919

451827
1857a25
569815

40984
1857:685
509713

1040
542043
1880643
6,1011

5,0755

~ 1880063

6.0885

44,9530
1880.82
6,0763

4@8364
1881+02
6.0643

4,7252
1881621
60527

456190
1881441
6.0413

4,517%
1881:60
6,0301

404205
188179
60192

443276
188199
60086

44,2385
188218
549981

441531
1882+38
5.9879

1060

502736
1905426
661175

521425
190546
641050

2.0184
1905665
6.0927

4¢9002
1905085
600808

4.7875
1906404
600691

406799
1906423
60577

44,5771
190643
6.0466

Le4hT8O
190666
6.0357

4¢ 3846
1906482
660250

L2944
1907+01
60146

442078
190721
660044



[(TT

PMPSSURE
PSIA
v
1000 H
S
v
1020 H
S
v
1040 H
3
v
1060 H
S
v
1080 H
S
\Y
1100 H
S
\%
1120 H
$
v
1140 H
S
v
1160 H
S
v
1180 H
S
\
1200 H
S

900

346960
1708476
548562

3.6245
1708495
58464

35559
170914
568368

3:4898
1709.34
568273

34261
1709653
58181

303648
1709472
548090

33057
1709.91
58000

3.2486
1710410
567913

31935
1710630
567826

31403
171049
567742

3,0888
1710.68
57658

920

347496
1733459
58744

3.6771
1733,78
548645

3.6074
1733497
58549

35403
17344,17
568455

3,4758
1734,36
58362

344135
1734655
5.,8271

363535
1734.74
508182

362956
1734,94
58094

342397
1735413

5.,8008

341857
1735432
547923

341335
1735.51
557340

940

38032
1758442
568922

3.7296
1758461
5.8824

36589
1758481
58728

35909
1759.00
568633

365254
1759419
568541

3e44623
1759.38
548450

34014
1759458
548360

363426
1759477
58273

382859
1759.96
58186

362211
1760615
508102

361782
1760.34
5,8018

TEMPERATURE

960 980
348568 3,9104
1783425 1808408
59098 569272
347822 348347
1783¢44 1808627
5.9000 59174
347105 37620
178364 1808B¢47
58904 5¢9078
366415 3:6920
1783.83 1808:.66
548810 548983
345750 346247
178402 1808.85
568717 58891
3¢5110 3¢5597
1784621 180905
5¢8626 568800
3¢4492 34971
17846041 1809624
58537 58710
3+3897 A,4367
1784460 1809+¢43
508449 58622
363321 303784
1784679 1809.62
58362 548538
342766 363220
1784098 1809.82
568278 568451
342228 342675
1785018 1810.01
58194 508368

1000

349640
1832.91
509443

3,8873
1833.10
569345

348135
1833430
563249

37426
1833,49
509155

366743
1833,68
59062

346084
1833.88
58971

365450
1834.,07
5.8881

344837
1834526
568764

394246
1834445
5¢8707

33674
1834.65
50,8623

243122
1834.84
568539

1020

440176
185774
549612

309398
1857.93
509514

3.8651
1858613
569418

37932
1858432
509323

3,7239
1858.51
549231

386572
1858671
569140

3¢5928
1858¢90
569050

3¢5307
1859.,09
548963

3¢4708
1859429

508876

34128
1859448
548792

363569
1859067
568708

1040

4,0711
1882057
509779

349924
188276
5,9681

349166
1882496
569585

348437
1883415
549490

3,7735
1883434
569397

33,7059
1883654
569306

3.,6407
1883473
569217

365777
1883.,92
569129

3,5170
1884612
59043

364583
1884631
58958

344015
188450
5,8875

-l an ll'.'.ll -l

1060

41247
1907440
549944

460449
190759
5.9845

3.9682
1907079
569749

3.8943
190798
569655

38232
1908417
569562

367546
1908437
509471

3.6885
1908656
5.9382

346248
190875
569294

3.5632
1908095
569208

35037
1609~ 14
56¢9.:23

34
19¢ .
5%



[ARE

-

PRESSURE
PSIA

v
1220 H
S
v
1240 H
$
\
1260 H
S
1%
1280 H
S
v
1300 M
S
v
1320 H
S
\4
1340 H
S
v
1360 H
S
v
1280 H
S
v
1400 H
S
v
1480 H
S

900

3.0391
1710.87
567576

249909
171106
507496

209443
1711629
5¢6T416

208991
17T11et04s
567338

208552
171164
57261

208128
1711683
57186

207716
1712502
567111

267317
1712621
57037

206928
1712440
506965

245551
1712659
56894

245654
171307
5¢€6720

920

30830
1735470
57758

3.0341
1735489
5676717

269868
1736.09
57598

249410
1736428
547519

208965
173647
S¢ 7443

2.8535
1736.66
507367

268117
1736485
5¢7292

207711
1737,04
57219

207317
1737023
567146

2:6934
173742
547075

296024
1737,90
566901

940

341269
1760654
567936

30774
1760.73
5¢785%6

360294
1760692
567776

2.,9829
1761611
57698

29378
1761430
567621

28941
1761649
567546

268517
176169
5:.7471

248105
1761.28
567397

207705
1762¢07
507325

207317
1762026
57254

2063913
1762.74
57089

TEMPERATURE
960 980
361709 362148
1785637 1810620
568112 5¢8286
301206 34,1638
1785e56 1810239
568032 568205
340719 301144
178%.75 1810.,58
567952 5,8126
33,0247 33,0666
178594 1830078
57874 58048
269790 35,0203
1786014 1810697
567797 527971
2¢9347 229753
1786233 1811816
57722 57895
228917 209317
1786652 181135
57647 5,7821
208499 288693
1786571 181154
567574 Ee 7747
2:8094 2e 8482
178690 181174
567501 57675
267700 2.8083
178709 1811.93
57430 567604
2066763 2,7133
178757 1812 43
5¢7286 TR

1000

3.2588
1835003
548457

32071
1835022
58377

3:4157¢
1835842
568297

3.1085
1835461
568219

3:0615
1835,80
508142

300159
1835,99
508067

249717
1836019
57992

209288
1836438
567919

208871
1836657
567846

20,8466
1836.76
57775

267503
1837424
57601

1020

363027
1859.86
58626

342503
1860006
568546

341995
1860v25
508466

31504
1860c44
5¢8388

3.1027
1860063
548311

3In0565
186083
568236

3,0117
186102
568161

209682
186121
508088

209259
1861440
58015

208849
1861,59
Se7%a4

207872
1862.07
57770

1040

363466
1884470
548793

362935
1884.89
568712

302421
1885608
5,8633

3,1923
1885027
5,8555

31440
1885e47
58478

3:0971
1885066
568402

3.,0517
1885+85
58328

31,0076
1886004
5,8254

2¢9648
188624
508182

269232
1886243
50,8111

208242
188691
57937

1060

323906
1909653
5:8958

33367
1909¢72
508877

A5 2846
190991
58798

3:2341
191011
5.8719

361832
1910030
50,8643

361377
191Ce %%
548567

3.0917
191068
5¢8492

3:04+w
1910¢¢
548419

30036
191107
508346

269615
1911626
58275

208612
1911s74
50,8101



1T

ol l1'b
PMESSURE

PSIA
\
1500 H
S
v
1550 H
S
v
1600 H
S
v
1650 H
S
v
1700 H
S
v
1750 H
S
\%
1800 H
S
A
1850 H
S
v
1900 H
S
\Y
1950 H
S
v
2000 H
S

900

244816
1713454
566551

244033
1714,.,02
566389

243298
1714449
566231

242608
1714697
546079

241958
1715.44
565931

241346
1715491
565787

20768
1716439
5¢5647

240220
1716.86
545511

149702
171733
545379

1,9210
1717480
565250

1.8743
1718.27
565124

920

245174
1738.38
56733

244379
1738485
546570

243633
1739.33
56413

242933
173980
546260

262274
1740428
546112

2¢1652
1740675
565968

2+1066
1741.23
545828

20510
1741470
545692

169984
1742417
5¢5560

169485
1742464
565431

1.9011
1743611
565305

940

245531
1763421
506911

244725
1763469
566749

2043968
1764417
566591

243258
1764464
506439

242589
1765412
566291

241959
1765459
56147

261364
1766.06
566007

20800
1766454
565871

200267
1767.01

545729

19760
1767448
55610

19279
176795
5¢5484

TEMPERATURE

960 980
245889 266246
1788405 1812488
57088 547261
265071 245416
1788453 1813436
566925 5¢ 7099
244304 264639
1789400 1813.84
546768 546941
243583 243908
1789448 1814431
566615 546789
242905 243220
1789495 1814279
566467 546641
262265 242572
1790443 1815427
506323 546497
201661 241959
1790490 1815474
566183 546357
201090 201380
179138 1816422
546047 566221
240549 240831
179185 1816.69
565915 5646089
240035 240310
1792432 1817416
545786 565960
19548 19816
1792479 18176563
5¢5660 565834

1000

246603
1837472
567433

245762
1838420
547270

2:4974
1838.67
567113

244233
1839.15
546360

243536
1839463
56812

242878
1840410
546668

242257
1840458
56528

241670
1841405
546392

241113
1841.53
56260

240586
1842400
56131

2.0084
1842447
506006

1020

246961
1862455
547602

266108
1863.03
57439

245309
1863451
547282

244558
1863.99
567129

243851
1864446
566981

243185
1864494
5468137

242555
1865442
5¢6697

201960
1865489
56561

241396
186637
566429

240861
1866484
546300

2640352
1867+ 31
56175

1040

247318
1887439
567768

2,6454
1887.87
547606

245644
1888434
567448

244883
1888482
567296

244167
1889430
547148

243491
1889.78
547004

242853
189025
546864

242250
1890473
54,6728

241678
189120
546596

241136
189168
546467

240620
1892415
5¢6341

1060

267676
1912622
547933

246800
1912470
567770

2+5979
1913418
S5e7613

245208
1913466
567460

264482
1914413
567312

243797
1914461
567168

2031651
1915409
567029

202540
1915457
546893

241960
1916404
566760

2¢l1411
1916452
5¢6631

20888
1916499
56506



KNS

PRESSURE
PSIA
v
2200 H
S
N
2400 H
S
v
2600 H
S
v
2800 H
S
v
3000 H
S
v
3500 H
S
Y
4000 H
S
v
4500 H
S
\Y%
5000 H
S
v
5500 H
S
v
6000 H
S

900

1.7086
1720415
544651

165705
1722.02
544219

164537
1723+88
563822

1.3535
1725673
563454

162667
172757
5063111

10929
1732615
562345

049625
1736668
561681

0+8611
1741616
541095

0s7799
174%660
540570

0e7134
1749699
540095

0.6579
175434
Hhe9661

TEMPERATURE

920 940 960 980 1000 1020 1040 1060
147330 le7574 l1.7818 1.8062 148305. 148549 1,8793 149037
1744499 1769484 1794e68 1819452 1844436. 1869620 1894405 1918489
564832 565011 565187 545361 505533 55702 5¢5868 56033
1.5929 1¢6153 166376 16600 16823 1s7047 167270 167494
1746486 1771671 1796655 1821040 1846424 187109 1895693 1920477
504401 54579 544756 564929 565101 565270 545437 565601
164743 14950 1.5156 105362 145569 165775 1¢5982 1645188
1748473 1773657 1798642 1823627 1848612 1872696 1897481 192265
54003 54182 54358 564532 54703 544872 5,5039 565204
1:3727 163918 164110 1.4302 le8494 164685 1,4877 165069
1750658 1775.43 1800428 1825413 1849,98 1874483 189968 192452
563635 53814 543990 564164 5¢4335 54504 54671 54836
1.2846 103025 13204 1,3382 103561 1e3740 143919 144098
1752643 1777428 1802813 1B26499 1851484 1876469 1901654 1926639
$e3292 563471 503648 5.,3821 503993 504162 504329 564492
141083 101236 1¢1390 161543 161697 161850 1.2004 162157
1757401 1781487 180673 1831459 1856945 1881s30 1906016 1931401
562526 562705 52882 543056 53227 563396 563563 52728
0,9760 045894 1:0029 160163 1,0297 10432 10566 10700
1761455 1786441 1811428 1836+15 1861¢01 1885¢87 191074 1935460
561862 502041 502218 562392 562563 52732 542899 563064
0.8730 08850 048969 05089 09208 0s9328 0e9447 09567
1766404 1790691 1815079 1840466 1865653 1890640 1915627 194061’
5¢1276 561455 51632 51806 561977 502147 552314 52478
07906 08014 0e8122 068229 08337 0:8444 048552 068660
177048 1795.:36 1820025 1845613 187000 189488 191976 1944463
50752 50921 501107 501281 51453 501622 5,1789 561954
07231 Ge7329 007427 00,7525 07623 07721 0;7819 07917
1774c88 179977 1824086 1849455 1874.44 1899632 1924020 1949409
50,0277 50456 50633 500807 500978 501148 541315 501480
0,6669 06759 0,6848 0,6938 07028 0,7118 07208 067298
177924 1804,14 1829,04 1853.93 1878,93 1903,72 1928,61 1953.50
4.,9843 50,0022 50199 EL0773 5e054° 5:0714 5,0881 541046



1T

i =G S &8 ok &0 S0 B fE SN D G E e - .
PRESSURE TEMPERATURE

PSTA 1080 1100 1120 1140 1160 1180 1200 1220 1240

v 28066844 28443297 28749749 29146202 29542655 29849108 30245561 306.2014 3098467

144696 H 1922456 1947439 1972621 1997403 202185 2046468 2071450 209632 2121414

S 841023 8e41183 861341 B8el4u97 861651 841804 8e1954 842103 862250

v 25748131 26141613 26445095 26748577 27142059 27445540 27749022 28142504 284465986

16 H 1922458 1947440 1972422 1997404 202187 2046069 2071651 2096433 2121415

S B,40602 80762 80920 841076 841230 841382 8¢1533 841682 841829

v 20662614 20849400 21166185 21462971 21645757 21946542 22243328 22540113 2276899

20 H 1922662 194744 1972626 1997408 2021691 2046073 2071655 2096437 2121619
8 769496 749656 T.9814 79970 Be0l1l24 840277 Be0427 840576 Be0723

V 17148937 174,1258 17643579 17845901 180.8222 18340543 18542865 1875186 18947507

24 H 1922666 1947448 1972430 1997412 20216495 2046677 2071659 2096641 2121423
S Te8592 748752 748910 749066 T7e9221 749373 749523 749672 749819

v 14743453 14942585 15161718 1530850 15449983 15649116 15848248 160,7381 16246513

28 H 1922470 1947452 1972434 1997016 2021499 2046481 2071663 2096645 2121427
S T.7828 747988 Te8146 748302 748457 748609 748759 748908 749055

v 12849340 13046081 13262822 13349563 13546304 13743045 13849786 14046527 14243268

32 H 1922674 1947456 1972438 1997420 2022403 2046485 2071e67 2096449 212131
S TeT7166 767326 Te7485 Te7641 Te7795 Te1947 748098 78246 748393

v 11466141 11641021 11745902 11940783 12045664 12240545 12365426 125,0307 12645188

36 H 1922478 1947460 1972442 1997424 2022606 2046489 2071671 2096453 2121435

S 766583 766743 Te6901 77057 Te7211 Te7363 Te7514 T.7663 77810

v 10361581 10444974 1058367 10741760 10845153 10948546 11161939 11245331 11348724

40 H 1922482 1947464 1972446 1997428 2022610 2046493 2071e75 2096457 2121439

S 746060 Te6221 Te6379 Te6535 746689 Te6841 746992 747140 TeT7287

\ 9347851 9540026 9642202 9764377 9846553 9948728 10160903 10243079 10345254

44 H 192285 1947468 1972450 1997432 2022414 2046497 2071679 2096461 2121443
S 765588 Te5748 Te5906 746062 Te6217 Te6369 766519 746668 746815

v 8549743 87,0903 8842064 8963225 9044386 9145546 9266707 93,7868 9449029

48 H 1922489 1947472 1972654 1997436 2022418 2047401 2071483 2096465 2121647
S 745157 765317 765475 765631 745785 795938 7e£088 796237 Ta6384

v 7903651 8063953 B81e4255 8204557 83¢4860 8445162 8545464 86,5766 8746069

52 H 1922493 1947476 1972458 1997640 2022:22 204705 207187 2096469 2121451
S TedT60 764920 75078 765235 745389 765541 T¢5691 745840 745987



-

PRESSURE
PSIA

v

56 H
S

v

60 H
S

v

70 H
S

v

80 H
S

v

90 H
S

v

100 H
S

\Y

110 H
S

v

120 H
S

v

130 H
S

v

140 H
S

v

0 H

S

1080

73,7001
1922497
Te4393

684 7904
1923.01
74051

58,9710
192311
Te3287

5166065
1923.21
Te2625

45,8785
1923431
762041

4142962
1923441
741519

3745470
1923.51
741047

3464226
1922,.,61
7.0615

317789
1923.71
T.0219

2945129
1923481
669852

2745491
1923,51
6.9510

1100

7446567
1947,80
7e4553

69,6832
1947,84
Te4211

5967363
1947494
763447

5242761
1948,02
762785

46,4738
1948413
T7.,2201

41.8319
1948423
Te1679

38,0340
1948433
741207

34,8691
1948,43
740776

3241910
1948453
740379

29.8956
1948,63
70012

27,9062
1948,73
649670

1120

7546133
1972¢62
Tet711

7065761
1972466
Te4369

6045016
1972476
Te3605

5249458
1972486
Te2943

47,0690
1972496
Te¢2360

4243676
1973406
741837

3865210
1973,16
Te1365

3543155
1973425
740934

32646031
1973435
70537

3062783
1973,45
740170

2842634
1973.55
6.9828

TEMPERATURE
1140 1160
7645700 7745266
1997644 2022426
T7e4867 75021
714690 72,3618
1997648 2022630
744525 74679
6142670 6240323
1997658 2022640
743761 7,3916
5346154 5442851
1997.68 2022450
743100 743254
47,6643 48,2595
1997478 2022460
762516 742670
4249033 43,4391
1997:88 2022.70
741994  7,2148
39,0080 39,4950
199798 2022480
741521 741675
3547619 36,2084
1998408 2022.90
741090  T,1244
33,0152 33,4273
1998418 2023400
740693 740847
3066609 31,0436
1998428 202310
740326  7,0480
28¢6205 28,9777
1998438 2023.20
649984  T7,0138

1180

78.4832
2047409
Te5174
T342547
2047413
Te4832

6247976
2047423
Te4068

5449548
2047.32
Te3406

48,8548
2047642
Te2822

4349748
2047452
742300

39.9821
2047462
791828

36,6548

2047.72
741396

3348394
2047482
71000

3164263
2047492
740623

2943348
2048.02
TeC291

1200

7944399
2071491
Te5324

T4ela76
2071695
764982

6345629
2072405
Te4218

5566244
2072615
Te3556

4944500
2072+ 25
142973

4445105
2072435
762451

4044691
2072445
741978

3741012
2072455
Telba?

3442515
2072465
7¢1150

31.8089
2072474
740783

2946920
2072+84
Te0441

1220

80,3965
2096473
Te5473

75,0404
2096677
7,5131

6643282
2096487
744367

5642941
2096497
743705

50,0453
209707
743121

45,0462
2097617
742599

40,9561
2097.27
T42127

37,5477
2097437
7,1696

34,6636
2097447
7,1299

32,1916
2097457
7,0932

30,0491
2097467
740590

1240

8163532
2121655
Te¢5620

7549333
2121659
75278

6560935
2121669
Te4514

5649637
2121479
Te3852

5066405
2121489
Te3268

4545820
2121699
Te2746

4144431
2122409
Te2274

37¢9541

2122015
Te1843

3560757
2122429
Telb&hé

325742
2122,39
741079

3064063
2122449
Te0737



»
PRES
Ps1

1T

160

170

180

190

200

220

240

260

280

300

320

SURE
A

nI<g NI nI < n I n I n I < »nI<

n I < NI

n I<

nITL

1080

2548307
1924,01
669190

2443145
1924411
648889

2249667
1924020
68606

21.7608
1924.30
668338

206755
1924.40
6.8084

18.8009
1924660
6.7611

17,2387
1924,.,80
667180

15:9169
1925.00
6.6783

14,7839
1925620
646416

e 8
25
b

QO

1
1

o 0w

02
ol
07

»

1249428
1925659
665754

1100

2641655
1948.83
649350

2446296
1948093
649049

2362643
1949.,03
68766

22+0428
1949,13
668498

20,9434
1949,23
668244

1940444
1949,43
667772

17.4620
1949,62
647340

1661230
1949,82
666944

14,9752
1950402
66576

131102
1950442
665914

1120

2645003
1973465
649508

24469447
1973675
669208

2365620
1973.85
608924

223247
1973495
608656

2162113
1974.05
668402

19,2880
1974425
667920

1746852
1974045
67498

1603290
1974465
667102

1541666
1974,.84

6e6734

et et
N OH

[ 4

~Je
o Uik
W e N

9
a
9

N P

132776
1975¢24
646073

TEMPERATURE
1140 1160
2648352 27,1700
1998448 2023430
609664 649818
25,2599 2545750
1998457 2023440
609364 649518
2348596 2441572
1998467 2023450
649080 649235
2246067 22.8887
1998,77 2023.60
608812 648967
2164791 2147470
1998487 2023.70
648558 648712
1945315 1947750
199907 2023690
608086 648240
17,9084 18,1317
1999427 2024409
647655 657809
1605351 1647411
1999447 2024429
607258 647412
1543579 15,5493
1999667 2024649
6.6891 647045
1443377 1445163
1999.87 2024469
6:6549  6.6703
13.4451 13,6125
2000407 2024489
666229 646383

1180

2745048
2048412
669971

2548901
20484622
669670

2444549
2048632
649387

2351706
2048442
69119

2240149
20484.52
648865

2040185
2048472
648392

1843549
2048492
667961

1669472
2049612
baT564

15,7406
2049,32
667197

1466949
2049651

646855

1367799
2049.71
64,6535

1200

2748397
2072694
T¢0121

2642053
2073:04
649821

2407525
2073+ 14
649537

2324526
2073024
649269

2242827
207334
669015

202620
207354
668543

1845781
2073474
648112

17¢1532
2073:94
6e7715

1569319
2074014
667348

1369473
207454
666686

1220

2841745
2097477
740270

2645204
2097.87
649969

2540501
2097697
649686

2367346
2098407
649418

2245506
2098417
649164

2045055
2098. 36
668692

1848013
209856
648260

1743593
2098476
547864

1641233
2098496
67496

15,0521
20994168
6

« 7154

14,1147
2099436
66834

1240

2845093
2122459
Te¢0417

2648356
212269
Te0116

2563477
2122679
69833

2460165
2122489
669565

2208185
21224699
669311

2067491
2123419
648838

190246
2123439
668407

1745654
2123459
648010

1643146
2123479
6e7643

N b
o e

NNe
~ wWN

30
«S
30

Lol X2 )

¢

1462822
21244019
6¢6981



811

540
-

PRESSURE
PSIA

v
340 H
S
v
360 H
5
v
389 H
S
v
400 H
S
\
420 H
S
v
440 H
S
v
460 H
$
v
480 H
S
v
500 H
S
A
520 H
S
v
H
5

¥,

1080

1201847
1928:79
65454

11,5108
1925099
645170

1009078
1926619
60,4503

1003652
1926639
Hobb468

948742
1926659
604406

904279
192679
604176

90204
1926499
603956

8o 6468
1927.18
603745

83031
1927038
603542

79859
1927.58
603368

Teb6922
192778
603161

1100

1203422
1950662
605614

1106556
190,82
605331

1100488
195102
665063

1064991
1951,21
64808

10,0018
1951¢41
64567

9.%497
1951461
604336

901369
195181
664116

807584
1952601
663905

8054103
1952421
663702

80889
1952441
6¢3508

Te7914
1952661
663321

1120

1264998
1975044
665772

1108084
1975 .64
5489

111898
19754,84
6:5221

1006331}
1976404
604987

10¢1294
19766264
664725

9¢6T14
1976¢44
6elb94

9.,2533
1976¢64
64274

868701
1976¢83
64063

8¢5175
1977¢03
6e¢3861

861920
1977623
6e3666

708906
1977 ¢43
663479

TEMPERATURE
1140 1160
1266574 12681590
2000627 .2025409
65928 $¢6082
119573 1201061
2000c46 2025.29
6o5645 665799
1163308 11¢4718
2000668 2025649
665377 665531
10,7670 10,9010
200086 2025069
665123 65277
102569 1003845
200106 2025¢89
64881 665035
97932 869150
2001¢26 2026009
604650 604805
9¢3698 9.4863
2001046 2026428
6elt430 bola584
869817 940933
2001e¢66 2026448
Get219 604373
Bob246 8,7318
200186 2026668
604017 664171
Be2950 803980
2002006 202688
603822 663977
769898 80890
2002026 2027,08
63635 253730

1180

1269725
2049491
606235

1202549
2050611
6e5952

11e6128
2050031
605684

110349
2050451
605429

1065121
2050671
665187

10,0367
2050691
604957

96027
2051611
604737

962049
2051431
6ed4526

8.,8389
2051651
6e¢4323

865011
2051671
6et129

801883
2051697
be3942

1200

1301301
2074674
606385

1244037
2074094
606102

11e¢7538
2075614
665834

1101689
2075434
665580

1066398
2075532
605338

10¢1585
2075073
665107

907192
2075493
604887

9¢3165
2076el3
604676

8o9461
2076033
el T4

806041
2076653
604279

8¢2875
207673
6o4092

1220

13,2877
2099456
66,6534

1265525
2099476
6,6251

1108948
2099656
665983

1103028
2100¢16
65728

1007672
2100036
605487

10,2803
2100656
6£06525%6

9.,8357
2100676
665036

9.4282
210096
6,4825

940532
2101¢16
64622

847071
210136
604428

863867
2101656
64241

1240

154453
21244638
606681

1207014
2124458
506398

12003258
2124078
666130

1166367
2124098
605875

1008947
2125518
605634

1004020
2125638
665403

09522
2125058
665183

9653968
212547%
604972

961604
2125498
604769

848102
2126,18
664575

B8e4859
21265¢38
664288



- ®
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B Ul G 0 00 G = an G BN n B B e - e
PRESSURE TEMPERATURE
PSI1A 1080 1100 1120 1140 1160 1180 1200 1220 1240
v Tel194 75151 Te6108 T 7064 Te8021 78978 769935 8.0891 8e1848
560 H 1927498 1952481 1977463 2002446 2027428 2052411 2076693 2101476 2126458
S 602981 6e3141 643299 643455 643609 663762 603912 6.4061 644208
v 7T¢1655 762578 T¢3502 Tels426 765350 Teb273 747197 7.8121 745045
580 H 1928418 1953,00 1977483 2002465 2027648 2052431 2077413 2101495 2126478
S 662807 662967 663125 603281 643435 603588 63738 643887 604034
v 6¢9284 70177 741070 71963 7162856 743749 Tettb42 745535 Te&428
600 H 1928638 1953.20 1978603 2002485 2027668 2052450 2077433 2102615 2126498
S 662639 642799 602957 643113 €e3267 643420 643570 643719 63866
v 667067 667931 68796 649660 760524 7+1388 742252 Te3116 763981
620 H 1928458 1953440 1978423 2003405 2027488 2052.70 2077453 2102435 2127418
S 662476 62636 62794 62951 643105 663257 663408 63556 663703
\Y 664988 665826 Ce6663 67500 648337 649174 7.0012> T.,0849 761686
640 H 1928478 1953,60 1978443 2003425 2028,08 2052490 207773 210255 2127438
S 642319 662479 662637 642793 642947 643100 643250 643399 63546
v 663036 643848 6ett659 665471 646283 647095 6473907 6.8718 669530
660 H 192897 1953480 1978463 20036445 2028428 2053410 207793 2102475 2127458
S 662166 62326 662485 be2641 662795 642947 643098 663246 63392
v 61198 601986 662774 6e3562 644350 645138 665926 6.6714 667501
680 H 1929617 1954,00 1978+83 2003,65 2028648 2053.30 2078413 210295 2127478
S 62018 642178 642337 662493 662647 642799 642950 63098 6e3245
v 569465 60231 640996 61761 642527 643292 664058 6,4823 645589
700 H 1929437 1954420 1979,02 2003485 2028468 2053450 2078633 2103e¢15 2127.98
S 661875 642035 642193 662349 662503 be2656 662806 662955 63102
v 57829 58573 569317 640061 60805 661549 62294 663038 63782
720 H 1929457 1954440 1979422 2004405 2028488 2053470 2078453 2103635 2128418
S 641735 661895 662053 602209 662364 62516 662666 62815 652962
v 546280 57005 57729 508453 509177 59901 640625 641349 662073
740 H 192977 1954460 1979442 2004025 2029¢08 2053490 2078473 210355 2128438
S 641599 661759 661917 62074 642228 642380 662531 642679 642826
v 54808 55519 5¢6224 566929 507634 548339 569044 569749 660454
760 H 1929689 1954,80 1979062 2004445 202927 205410 2078.93 2103475 2128458
S 6ol466 661627 661785 601941 662036 6.2748 62398 642547 62694



PRESSURE
PSIA

\Y
780 H
S
vV
800 H
S
v
820 H
)
Y
840 H
S
v
860 H
S
V
880 H
S
v
900 H
S
v
920 H
S
%
940 H
S
v
960 H
S
v
980 H
S

1080

53417
1930,09
661338

562095
1930028
661212

500837
1930048
661090

469640
1930e67
640970

4e8498
1930687
600854

407408
193106
60740

4e¢6366
1931026
60,0628

445370
1931445
660519

494416
1931665
640413

443502
1931¢84
600308

452625
1932403
60206

1100
544104

1954,92
661498

562765
1955611
601372

561491
1955431
61250

560278
1955650
661130

45121
1955.70
661014

40,8017
195589
60900

46962
1956409
6.0788

44,5953
1956428
60679

4,4986
1956047
640573

464060
1956067
600468

443172
1956486
60366

¥y,

1120

564791
1979.74
661656

53435
1979.94
661531

5¢2144
1980.:13
61408

560916
1980433
641289

409744
1980052
61172

4eB8626
1980672
661058

407557
1980:91
660947

4e6535
1981011
60838

465556
1981630
660731

4e4618
198150
6060627

4e3719
1981469
60524

TEMPERATURE
1140 1160
565483 566170
2004465 2029:47
661813 661967
564104 564774
200477 2029659
661687 6641841
562798 563451
2004496 202979
bel564 661719
541554 52192
2005016 2029498
601445 661599
50367 5¢0990
2005435 2030418
601328 661482
L4e9235 469844
2005655 2030637
661214 6641368
48153 44,8748
2005674 2030457
661103 661257
447118 447700
2005694 2030676
660994 601148
Ge6127 46697
2006¢13 2030496
660887 661041
45177 445735
2006633 2031615
660783 600937
4,4266 44813
2006052 2031635
660681 6£-NE3S

1180

546857
2054,30
662119

55450
2054450
661994

564105
2054662
61871

52830
2054481
6641751

501614
2055.01
61635

560453
205520
661521

499344
2055440
661409

4.8283
2055659
661300

4e7267
2055479
661194

446293
2055098
601089

445359
205618
45,0987

1200

5¢ 7544
2079.13
62270

546119
2079433
6e2144

564758
2079644
662021

5063468
2079+ 64
681902

52237
207%¢83
661785

51062
20804603
6061671

4399129
208022
661560

40,8865
2080042
661451

447837
2080661
661344

406851
2080681
601240

445906
2081.00
641138

1220

568231
2103495
6,2418

5.6789
2104615
662293

565417
21044635
be¢2171

564105
2104046
642051

542860C
2104« 66
6.1934

561671
2104086
661820

560534
2105.05
60,1709

44,9448
2105425
65,1600

4,8407
210544
661493

4,7410
2105064
6.1389

40,6453

2105.83
661286

1240

5¢8918
2128478
602565

507459
2128498
6o 2440

56071
2129418
662317

el T3
2129+29
6621598

563483
2129649
662081

52280
2129.68
He 19&T

501130
2129488
5¢1856

560032¢
2130607
G 17‘5?

408977
2130427
691640

467968
213047
661536

4467000
2130066
6el433



KA

=B
SSURE

PSIA
v
1000 H
S
v
1020 H
S
v
1040 H
S
v
1060 H
S
v
1080 H
S
v
1100 H
S
v
1120 H
S
2
1140 H
S
v
1160 H
S
v
1180 H
S
v
1200 H
S

1080

4,1783
1932.23
640106

440975
1932442
660008

440197
1932462
569911

369449
1932481
549817

38728
1933400
569724

348034
1933420
569633

367364
1933439
549544

3.6718
1933,58
569456

346094
1933,78
59370

3¢5491
1933.97
569285

3¢4909
1934616
509202

1100

442319
1957406
640266

461500
1957425
640168

4,0712
1957445
640072

349954
1957¢64
569977

3e9224
1957483
5069884

3.8521
1958403
569793

3,7842
1958422
5,9704

347188
1958441
59616

346556
1958461
569530

3+5945
1958,80
569445

3¢5355
195900
569362

1120

442855
1981.,89
660424

442025
1982.08
60326

41228
1982427
660230

440460
1982647
60135

3.9720
1982466
660043

3.9008
1982486
549952

348321
1983405
549862

347658
1983424
59775

37018
1983444
59688

366400
1983463
569604

305802
1983.83
569520

TEMPERATURE
1140 1160
443391 443927
2006671 2031.54
6.0580 60735
442551 443076
2006091 2031e74
6.0482 640636
4e1743 442258
2007410 203193
600386 640540
440965  4el471
2007430 2032413
6.0292 60446
440217  4.0713
2007649 2032432
6.0199  6.0353
399495  3,9982
2007669 2032452
6.0108 640262
3,8800 3.9278
2007488 2032471
6,0019 640173
3,8128 348598
2008607 2032.90
5.9931 640085
3,7480 367942
2008¢27 2033.10
509845 549999
306854  3,7308
2008046 2033e29
5.9760 5.,9914
346249 346695
2008666 2033049
549676 59831

1180

4e4463

2056437
60887

443602
2056457
6,0789

442774
2056476
640693

441977
2056496
60598

441209
2057415
640505

440470
205734
660414

3649757
2057454
640325

39068
2057473
640237

3¢8404
205793
600151

367762
2058.12
640066

3¢7142
2058432
569583

1200

444999
2081.20
€¢1038

Le&l27
2081+39
660939

443289
2081459
640843

442482
208178
660749

4¢1705
2081498
640656

440957
2082017
640565

440235
2082437
660476

349539
2082456
640388

348866
2082476
640302

348216
2082495
60217

347588
20832415
660134

1220

445535
2106403
641186

40,4652
2106822
6.1088

443804
2106642
6,0992

442988
2106461
640897

442202
2106481
66,0805

441444
2107400
640714

440714
2107420
6,0624

4,0009
2107439
6.0537

3,9328
2107459
600450

348671
2107478
640366

3.803¢%
210798
60282

1240

446071
2130486
6e1333

465178

2131.05
601235

4e¢4319
213125
641139

4634933
2131444
6e¢1044

462698
2131464
6+0952

461931
213183
60861

441192
2132403
640771

440479
2132422
660684

349790
2132442
640597

3.9125
2132461
660513

348482
213280
660429



[AAR
o

1240

1260

1280

1300

1320

1340

1360

1380

1400

1450

n XL << n I <

w i< nI<

n < n I <

n I < nI< n I << n L <

W T <<

TEMPERATURE
1080 1100 1120 1140 1160 1180 1200 1220
304345  3,4784  3,5224 345663 346102  3¢6542 346981 37420
1934636 1959419 198402 2008685 2033668 2058451 2083¢34 2108417
549120 509280 549438 549594  5.9749  5,9901 660052 660200
343800 344232  3.4664 345096  3,5529 345961  3.6393  3,6825
1934455 1959538 1984021 2009004 2033¢87 2058470 208353 210836
5,9039  5.9199 549358  5.9514  5,9668  5.9820 569971  6,0120
303272 363697 304122 344548 304973  3¢5399 305824 346249
1934074 1959¢58 1584441 2009¢24 2034407 205890 2083.73 2108056
548960 569120 569278  5¢9435 50,9589  5.9741 569892  6,0040
23,2760 353179 303598  3.4016  3.4435  3,4354  3.5273  3,5691
1934094 195977 1984¢60 2009643 2034¢26 205909 208382 2108675
508882  5.9042 549200 569356  5.9511  5,9663  5.9814  5,9962
302264  3.2677 302085 363501  3,3914 23,4326 364738 3,5150
1935413 1959496 198479 2009¢62 2034045 2059028 208412 2108095
50,8805 508965 5.5123 549280  5¢9434  5,9586 569737  5,9885
351783 362190 302596 343002 23,3408  3,3814  3.4220  3.4626
1935¢32 1960015 1584499 2009682 2034465 205948 2084031 210914
568729  5.8889 549048 50,9204  5.9358 509510 565661 569810
361317 351717 302117 362517  3,2917 303317  3.3717  3,4117
1935652 1960s25 1985,18 2010s01 203484 2059067 208450 210933
568655 5.8815 568973  5.9129  5.9284 509436 509586 549735
3,0864 301258 361653 342047 302441  3,2835 343225  3,3623
1935¢71 1960:54 1985.37 2010420 2035:03 2059487 2084s70 210953
54858] 548741  5.8900 509056  5,9210 509362 5:9513  5.9662
340425  3.0813 301202  3.1590 3.1978  3.2367  3.2755  3.3144
1935.90 1960673 1985056 2010040 203523 2060006 2084089 2109472
508509  5¢8669 548827 50,8983  5,9138  5.9250 549441  5.9589
249998  3,0381  3.0763 341146  3,1529  3,1912  3.2255  3,2678
1936609 1960.93 1985,76 2010659 2035.42 206025 2085.08 2109:91
5¢8437  5,8598  5.8756  5,8912  5,9066 59219 559269  5,9518
268982  2:9351 249721  3.0091  3,0460  3,0830  %¢1200 301569
1936657 196le61 1986424 2011607 2035690 2060:73 208557 2110440
53,8263  5,8424  5.8582 58738  5.£892  £,.30.5  5,9195  5,9344

1240

3:7860
2133.00
Eo(347

37258
2133619
60267

3857
213339
e CLBY

366110
2133458
650106

2134016
59882

3401
213443
50980¢

3¢3532
2134655
569736

353061
2134475
509665

361939
2135423
59495



£2T

- .!lt
SSURE

PSIA
v
1500 H
S
v
1550 H
S
v
1600 H
S
v
1650 H
S
v
1700 H
S
v
1750 H
S
v
1800 H
S
v
1850 H
S
v
1900 H
S
v
1950 H
S
v
2000 H
S

1080

248033
1937405
58095

267146
1937.53
567933

206314
1938401
567775

245533
1938.4+49
567622

244797
1938.97
5eT4T4

24104
1939¢45
57331

203449
1939,93
567191

242829
1940440
547055

202242
1940.88
506923

2¢1686
194135
56794

2¢1157
1941483
5.6668

1100

28391
1961489
58255

247492
1962437
548093

226649
1962¢85
567935

25858
1963433
57783

2,5113
1963,.,81
57635

2:4410
1964.28
547491

2¢3747
1964,76
567351

243119
1965424
547215

2¢2525
1965472
547083

241961
1966419
566954

201425
1966467
5.,6828

1120

208748
1986472
58414

27838
1987420
548251

26984
1987648
548094

2+6183
1988416
57941

245428
1988.64
567793

24717
1989412
567649

264045
1989460
567509

23409
1990.07
57373

22807
1990455
507241

202236
1991403
567112

261693
1991.50
506987

TEMPERATURE

1140 1160
249105 2e9463
201155 2036439
548570 548724
248184 268529
2012403 2036487
568407 568562
2¢7319 27654
2012¢51 2037.35
568250 568404
246508 266832
2012699 2037483
568097 58251
265743 246059
2013447 2038431
567949 568103
245023 245329
2013495 2038479
567805 547960
244343 264640
2014443 2039,27
567666 567820
203699 203989
20144,91 2039475
547530 5¢ 1684
23089 2¢3371
2015439 2040622
57397 567552
2¢2511 262786
2015686 2040470
547269 567423
261961 22229
2016634 2041.18
567143 5.7297

1180

249820
2061622
58877

248875
2061.70
58714

27989
2062418
58556

207157
2062466
58404

246374
2063414
548256

245636
2063462
548112

244938
2064410
567972

244279

2064458
5.7836

243654
2065406
5677064

263061
2065454
547575

242497
2066.01
567450

1200

340177
2086405
569027

249221
2086653
5.8864

2¢8325
2087401
58707

247482
2087449
548554

206690
2087498
548406

25942
208846
548263

245236
2088494
548123

24568
2089642
57987

243936
2089489
5¢7855

2¢3336
209Ce37
567726

242765
2090685
547600

1220

3,0535
2110.88
549176

2:9567
2111436
549013

248660
211185
5.8856

27807
21124332
5.8703

247005
2112.81
548555

246249
2113429
548411

245534
2113477
5.8272

244858
2114425
5,8136

244218
2114473
58003

203611
2115021
5,7875

263033
211569
57749

1240

340892
2135471
59323

29913
2136620
569160

268995
2136468
549003

248132
213716
5¢8850

247320
2137464
568702

246555
2138412
548558

245832
2138460
58419

2451458
2139408
58283

2¢4500
2139456
548150

263885
2140404
58022

263302
2140652
547896



121

PRESSURE
PSIA
v
2200 H
S
Y
2400 H
S
v
2600 H
S
v
2800 H
S
v
3000 H
S
\
3500 H
5
v
4000 H
S
v
4500 H
S
v
5000 H
S
v
5500 H
S
v
6000 H
S

1080

1,9281
1943,73
56195

147717
1945461
565763

1le6394
1947650
545366

15260
1949:37
564998

164277

1951i¢24
5064656

12310
1955487
50,3890

1.0835
19604:46
53227

09686
1965.00
562641

08767
196951
52117

0.8015
1973.97
561642

0e7387
1978439
501209

1100

1.9525
1968457
566356

17941
197046
565924

16601
1972434
55527

1e5452
1974422
565159

164456

1976408
504816

19246@
1980072
564050

1+0969
1985432
563387

069806
1989.,87
562801

008875
1994,38
562277

0«8113
1998.85
561803

Qe 7477
2003,28
541369

TEMPERATURE
1120 1140 1160 1180 1200 1220 1240
149768  2.0012  2,0256  2.0500 20743  2,0987 2.1231
199340 2018424 204308 2067492 2092476 2117660 2142443
506514 546670  5.6824 506977 547127  5,7276  5.7423
1e8164 148388 18611 168835 149058  1,9282  1:9505
1955.30 202014 2044098 2069482 2094¢66 2115050 2144434
506082 506238  5,6393  5,6545 546696  5,68464  5.6991
106807 167013 157220 147426 147632 17839  1.8045
199718 2022403 2046087 2071e71 2096e55 2121639 2146623
505685 565841 555995  5,6148  5.6298  5,6447  5.6594
165644 165835 126027 146218 146410 1,6602  1:6793
1999,06 2023691 2048075 2073659 2098e44 2123028 2148612
5¢5317 565473 505628 545780 545931  5.6079  5:6226
124635 14814 164593 145172 165351  1,5529 165708
2000093 202578 2050062 2075s47 2100632 2125016 2150:00
504974 545131  5,5285  5,5438  5,5588 5.5737 545884
192617 142771 162924 103078 163231 13384  1:3538
2005058 2030043 2055028 2080¢13 210498 2129083 2154068
504209 504365  5.4520  5.4672  5:4823  5,4972  5,5112
161103  1.1238 141372 141506 161641  1,1775 141909
2010618 2035,03 2059089 2084675 2109460 2134446 2159431
503545  5.3702 543856 54009 564159  5,4308  5.4455
069925 140045  1,0164 100284  1,0403  1,0523  1,0642
2014473 2039060 2064046 2089632 2114619 2139605 216349°
542960 563116  5,3271 503423  5¢3574  5,3723 563870
0648982 09090 049198 049305 049413 069520 009628
2019425 2044012 2068099 2093.86 211873 2143¢59 2168446
542436 502592  5.2747 52899  5.3050 5.3199  5.3346
068211 0¢8308  0.8406 0¢8504 098602 0.870C 048797
2023.73 2048660 2073:48 2098635 212323 2148.10 2172497
541961 562118 562272 542425 562576 542725  5.2872
0s7567 067657 0o7746 047836 047926  0,8016 048105
2028,16 20%3,05 2077.93 2102.81 21270869 2152.57 2177445
501528 501684  5,1839  5,1992 542142 542291 562439



2T

”
4

-
SSURE

PSIA

v
14,696 H
S

1%

16 H
S

v

20 H
S

v

24 H
S

Y

28 H
S

v

32 H
S

v

36 H
S

v

40 H
S

v

44 H
S

v

48 H
S

v

52 H
S

1260

313.4919
2145496
842395

2879468
2145498
8e1974

23043685
2146402
840868

1919829
2146406
Te9964

16445646
2146410
769200

14440009
2146414
7.8538

12840069
2146418
747955

115.,2117
2146422
Te7433

10407429
2146426
766960

96,0189
2146430

Te6529

8846371
2146434
Teb6132

1280

317,1372
2170479
862539

29162950
2170480
842117

233,0470
2170484
8.1011

19462150
2170488
80108

16644779
2170492
749344

14546750
2170.96
7.8682

12944950
2171.00
7.8098

11645510
2171404
Te7576

10549605
2171.08
767104

9761350
2171.12

76672

8946673
217116
766276

1300

32047825
2195.61
842680

29446432
2195462
842259

23547256
2195466
8el153

19664472

2195470
840250

16843911
2195474
Te9486

1473491
2195,78
TeB8824

13049831
2195482
78240

117.8903
2195486
T«7718

107.1780
2195490
TeT246

9892511
2195494

Te6814

9046975
2195498
Teb418

TEMPERATURE

1320 1340
32444278 328,0731
2220643 2245425
842821 842959
29769914 30163396
2220644 2245427
842399 842538
23844041 241.0827
2220448 2245431
81293 841432
19846793 20049114
2220452 2245435
840390 840529
17043044 17242176
2220456 2245439
Te9626 769765
14940232 15046973
2220460 2245443
748964 749103
13244712 133,9593
2220664 2245447
748380 78519
11942296 12045689
2220468 2245451
747858 Te7997
10843955 10946131
2220672 2245455
Te7386 77525
9943671 1004832
2220076 2245459
746955 747093
917278 92,7580
2220480 2245463
Te6558 Te6697

1360

331.7184
2270408
843097

30446878
227009
Be2675

243,7613
227013
841569

20341436
2270417
840666

17441309
2270421
769902

15243714
2270425
749240

13544474
2270429
T7+8656

121.9081
2270433
78134

1108306
2270437
Tel7662

10145993
2270641

747230

93,7882
2270645
Teb834

1380

33543637
2294490
863232

30840360
2294491
8e2811

24644398
2294495
841705

205%4¢3757
2294499
840801

17640442
22954073
840037

15440455
2295407
749376

13649355
2295411
748792

12342474
2295415
T¢8270

112.0481
229519
TeT7797

10207154
229523

TeT7366

94,8184
2295427
Te6969

1400

339,0089
2319472
863366

31143842
2319.73
842945

249,.,1184
231977
841839

207.6078
2319.81
840936

17749574
2319.85
840172

15547196
2319489
749510

13844236
2319493
748926

124,5867
231997
748404

11342657
2320.01
Te7932

103.8314
2320405

747500

95,8486
2320409
747104

1420

34246542
2344 .54
83499

31447324
2344455
863078

2517969
2344459
Bel972

20948400
2344463
841068

1798707
2344467
860304

1573937
2344471
Te49643

13949117
2344475
Te39059

12549260
2344479
748537

11444832
2344483
748064

10449475
2344487

Te7633

368789
2344691
TeT7236



921

-

PRESSURE
PSIA

v
56 H
S
v
60 H
S
v
70 H
S
%
80 H
S
Y
90 H
5
1%
100 H
S
v
110 H
S
v
120 H
5
\Y
130 H
S
v
140 H
S
v
150 H
S

1260

8243098
2146438
765765

7648261
2146442
765423

65.8588
2146652
Te&4659

5766334
2146462
763997

51,2358
2146471
Te3414

4641177
2146481
T.2891

41,9302
2146,91
Te2419

38,4406
2147.01
741988

35,4878
2147411
7,1591

32,9569
214721
Tel224

30,7634
2147,31
T,0882

1280

83,2664
2171.20
7.5908

777190
2171.24
765567

6606241
217134
704803

5803030
217144
Ts4141

518310
2171454
703557

4646534
217164
763035

42,4172
217174
702562

38,8870
2171.84
Te2131

35,8999
217194
741735

33,3396
2172.04
Tel367

3141206
2172614
741025

1300

8442231
2196402
746050

7846119
21964.06
Te5708

6703895
21964616
Teb944

5809726
2196026
764283

52e4262
2196436
703699

471891
2196046
Te3177

429042
2196656
Te2704

393334
2196666
762273

36+3120
2196476
T.1876

3307222
2196.86
761509

3164778
219696
Telle7

TEMPERATURE
1320 1340
8541797 86,1363
2220484 2245467
76191  7.6329
7905047 8043976
2220688 224571
765849 745987
68,1548 68,9201
2220098 2245681
745085  7.5223
5966423 6063119
2221608 224590
Teth23  1,4562
53,0215 53.6167
2221c18 2246400
7.3839  7,3978
4747268 48,2606
2221628 2246410
763317 743456
43,3912 43,8782
2221438  2246.20
7e2845 742983
39,7799 40,2263
2221048 2246430
762413 702552
367241 371362
2221658 2246440
742017  7,2155
3401049 34,4876
2221468 2246450
7¢1649  7,1788
3168349 32,1921
2221478 2246660
761307 7 1446

1360

8740930
2270449
Teb6466

81s2904
2270453
Te6125

69+6854
2270463
Te5361

6049816
2270673
Tel&699

5462120
227083
Te4115

48,7963
2270493
763593

4463653
227103
73120

4066727

2271413
Te2689

3745483
2271.23
T¢2293

3448702
2271632
71925

3245492
2271643

N
T.1823

1380

8860496
2295431
766602

8241833
2295613%
Te6260

704507
2295685
765496

61s6512
2295455
Tel4834

5448072
2295465
Tek251

4963320
229%s75
73729

4448523
2295685
Ta3256

£161192

2295695
762825

3769604
2296405
7162428

3542529
2296415
762061

3269064
2296625
Tel719

1400

89,0062
232013
146736

83,0762
2320417
766394

712160
2320627
765630

623209
2320437
764969

55,4025
2320+47
74385

49,8677
2320657
7.38{33

45,3393
2320467
T¢339C

41,5656
2320677
742959

38,3725
2320487
742562

35,6355
2320,97
7,2195

33,2635
2321407
741853

1420

8969629
2344495
Te6869

8369690
2344499
76527

7169813
2345409
75763

6229905
235,19
765101

5569977
2345429
Te4518

5064034
2345435
Te309°%

45.8263
2345449
Te3523

4260121
2345660
743092

3867846
2345470
742695

3660182
2345480
Te2328

3346207
2345490
Te1986



L2t

1-------------- aE e
PRE SSURE TEMPERATURE
PSTA 1260 1280 1300 1320 1340 1360 1380 1400 1420
v 2848442 29,1790 2945138 29,8487 30,1835 3045183 3048532 31,1880 3145228
160 H 2147641 2172¢24 2197406 2221488 2246470 2271453 2296435 2321417 2346400
s 760562  7.0705  T40847 740988  T.1126  7.1263  7,1399  7,1533  7.1666
v 2741507 27,4658 2747810 2840961 28446112 287264 2940415 29,3566 296718
170 H 2147451 2172¢34 2197016 2221498 2246480 227163 2296445 2321427 2346410
s 700261  T7,0405  7.0547  7.,0687  7,0826  7.0963 7,109  7,1233  7.1366
v 2506454 25,9430 2642406 2665383 2608359 2741335 2764311 27,7288 28.0264
180 H 2147661 2172444 2197.26 2222008 2246690 227173 2296655 2321437 2346620
$ 699978  7,0122  T.0264  T40404  7,0543  7,0680 740815  7,0950 7e1082
v 2642985 2445805 2448624 25,1444 25,4264 25,7083 25,9903 26,2723 2665542
190 H 214771 2172453 2197636 2222618 2247400 2271483 2296465 2321647 2346430
s 669710 649854 649996 740136 740275 740412  Ts0547 74,0682  T¢0814
v 23,0863 23,3542 23,6221 23,8899 24,1578 24,4257 2446935 24,9614 25.2293
200 H 2147481 2172463 2197446 2222428 2247010 2271.93 2296475 2321457 2346440
5 6¢9456 649600 649741 649882  T,0020  7,0158  7,0293 71,0427  7.0560
v 2069926 2142361 2164796 2147231 2109666 2242102 2204537 22,6972 22.9407
220 H 2148401 2172483 2197066 2222448 2247430 2272413 2296695 2321e77 2346460
3 68984 649127 669269 649409 64,9548 649685 649821 649955  7.0088
v 1962478 1944710 1946942 1949175 2041407 2003639 20s5871 2048103 2140336
240 M 2148421 2173403 2197.86 2222468 2247450 2272433 2297415 2321497 2346480
s 6¢8552 648696 648838 648978 649117 649254 649390 649524 649657
v 1747714 1749775 1801835 18.3896 18,5956 1848017 1940077 1942138 1944198
260 H 2148441 2173,23 2198006 2222088 2247.70 2272653 2297435 2322417 2347407
s 608156 68299  6eB441 648581  6,8720 648857 668993  6,9127 649260
v 1645060 1646973 1668886 1740800 1762712 1744626 1766540 17.8453 1820366
280 H 2148¢61 2173,43 2198426 2223.08 2247.90 2272473 2297¢55 2322437 2347420
s 647788 667932 648074 648214 608353 648490 648626 6,8760 668893
v 1564092 1545878 157664 1509450 1661236 1663021 1664807 16,6553 1608379
300 H 2148481 2173¢63 2198446 2223028 2248¢10 2272093 2297¢75 2322457 2347440
s 667446 667590 647732 667872 668011 648148 648284 648418 648551
v 1404496 14,6170 1447844 1449518 15,1193 15,2867 1544541 15,6215 1507889
320 H 2149,01 217383 2198466 2223048 2248630 2273.°3 2297495 2322677 2347:60
s 647127 667270 667412 647552  £,7691  6.78.8 667964 648098 668231



S PRESSURE TEMPERATURE
x PSIA 1260 1280 1300 1320 1340 1360 1380 1400 1420
v 13,6028 13,7604 1349180 1440756 1442331 1463907 1445483 14,7059 1468634
340 H 2149421 2174403 2198486 2223468 2248450 2273433 22986415 2322497 23478C
S 60,6826 646970 667111 647252 667390 667528 667663 677597 667930
\' 1248502 12,9990 1341478 13,2966 1344455 1345943 13,7431 1348919 14,0407
360 H 2149441 2174623 2199.06 2223488 2248470 2273453 2298435 2323417 2348.00
S 646543 656686 646828 6.56968 647107 be 7244 667380 6¢7514 boT1647
v 121768 1263177 1244587 1265997 12,7407 1248817 1340227 13,1637 133047
380 H 2149461 2174443 2199426 2224008 2248490 2273473 2298455 2323437 234820
S 666275 606418 646560 646700 666839 6:6976 6e7112 647246 667379
v 1165707 1147046 1168386 1149725 1241064 1242404 123743 1245082 1266422
400 H 2149681 2174063 2199.:46 2224628 2249.10 2273493 229875 2323657 2348,40
S 666021 666164 66306 6e6446 6.6585 6e6722 666858 646992 £s7125
Vv 1160223 1161499 1142774 1164050 1145326 1146601 117877 11,9152 1260428
420 H 2150,01 2174683 2199:65 2224¢48 2249.30 2274413 2298495 2323677 2348460
S 665779 665922 666064 6e6204 646343 666480 666616 6,6750 666883
v 105238 106456 1047673 1048891 1140108 1141326 1162544 1163761 1164979
440 H 2150621 2175403 2199685 2224468 2249¢50 2274633 2299615 2323.97 2348.80
S 605548 65692 645834 645974 666113 666250 666385 6.,6520 6.6€52
v 100686 1061851 1043016 1044180 1045345 1046510 1067675 10,8839 11.0004
460 H 2150¢41 2175423 2200605 2224488 2249.70 2274453 2299435 2324417 2349400
S 695328 695471 645613 65754 6¢5892 666029 696165 646299 6506432
v 946514 947630 948746 949863 10,0979 10,2095 1043211 1044327 1065443
480 H 2150461 2175,43 2200625 2225408 2249690 2274.73 229955 2324638 2349.2C
S 645117 645260 6e5402 645543 6¢5681 645818 6e5954 66,6088 666221
v 962675 943747 944818 95890 G46962 908033 969105 10,0176 1061248
500 H 2150681 2175063 2200445 2225428 2250610 2274493 2299¢75 2324458 2349440
S 64915 645058 £+45200 65340 6¢5479 6¢5616 6¢5752 64,5886 646019
v 849132 940162 961193 92223 963253 9¢4284 945314 94,6344 947375
520 H 2151.01 2175683 2200e65 2225648 2250630 227513 2299495 2324478 2349460
S 644720 6elB64 645006 655146 6¢5285 65422 665557 645692 65824
v 845851 8¢b844 867836 8,8828 8¢9820 940812 9,1804 942797 963789
540 H 2151621 2176,03 2200685 2225468 2250650 2275433 2300015 2324498 2349.,80
S 6e4533 Eed67T7 644819 644959 6,:509¢ 65225 665370 65505 6e5637



YA

PSIA
Vv
560 H
S
v
580 H
s
v
600 H
S
v
620 H
S
v
640 H
S
Vv
660 H
s
v
680 M
S
Vv
700 H
s
v
720 H
S
v
740 H
S
v
760 H
s

1260

842805
2151440
644353

709969
2151460
644179

Te7321
2151.80
644011

704845
2152400
693848

742523
2152420
6¢3691

‘T4 0342
2152440
6.3539

648289
2152460
6+3391

6:6354
2152480
663247

664526
2153400
663107

62797
2153420
602971

641159
2153.40
602839

1280

843762
2176423
6e4496

8,0892
2176443
6e4322

TeB214
2176463
64154

745709
2176083
643992

Te3360
2177.,03
6¢3835

Tell54
2177.23
663682

669077
2177443
603534

647119
2177.63
603390

665270
2177.83
643251

63521
2178403
643115

6e1864
2178,23
662983

1300

864718
2201405
64638

841816
2201425
604464

T¢9107
2201645
604296

746573
2201.65
6s4134

Tet4197
2201.85
643976

Tel966
2202405
63824

669865
2202425
663676

647885
2202445
63532

646014
2202465
663393

64245
2202485
663287

662569
2203,05
603125

TEMPERATURE
1320 1340
8¢5675 8,6632
2225488 2250470
644779 664917
842740 843664
2226408 2250.90
664605 6¢4743
80000 860893
2226428 2251410
6eltls3T 644575
747437  7,8301
2226448 2251430
694274 6el44ul3
7¢5035 745872
2226668 2251450
6e&4117 6¢4255
762777 743589
2226488 2251470
63964 664103
70653 Teldal
2227408 2251490
643816 663955
648650 6¢9416
222728 2252410
6¢3673 643811
646759 647503
222748 22524030
643533 643672
604569 6¢5693
2227468 2252650
663397 6£¢3526
663274  6,3979
2227688 2252.70
663265 Fo30D

1360

Be7589
2275453
645054

Be&587
227573
644881

Bel786
2275493
6e0712

TeG166
2276413
6¢4550

Te6709
22766433
644393

Tes401
2276653
664240

762229
2276473
64092

740181
2276493
663948

668247
2277613
643809

606417
2277433
663673

66,4684
2277:53

A 3 *r.\.

1380

848545
2300435
645190

845511
2300655
645016

Be2679
2300675
6448468

840030
2300495
6¢4686

Te7546
2301615
6e¢l528

765213
230135
668376

73017
230155
664228

740546
2301675
6e¢4084

668991
2301695
643945

6e7141
2302415
603809

645289
2302635
663677

1400

849502
2325418
645324

846435
2325,38
645150

863572
2325458
644982

8,0894
2325478
644820

7.8383
2325498
644662

746025
2326418
644510

743805
2326438
664362

741712
2326458
644218

649735
2326478
6¢4079

67865
23264938
603943

6¢6094
2327.18
643811

1536-------------ﬂ--

1420

940459
2350600
6e5457

8+7359
2350520
65283

B8e44865
2350440
665115

Be1758
2350460
604953

763220
2350480
664795

Te6836
2351400
6046472

Te4563
2351420
6e495

Te2477
235164
6e4351

T¢0479
2351460
6el211

648589
2351480
6e4076

666799
2352.00
6e3944



0€T

980
- II"’!III

PRESSURE
PSIA

\
780 H
S
\
800 H
S
\Y
820 H
S
v
840 H
s
v
860 H
S
v
880 H
S
\Y
900 H
S
v
920 H
S
\%
940 H
S
v
960 H
5
v
H
S

1260

549605
2153660
602711

508129
2153,80
6¢2585

Eeb6724
2154,00
642463

55387
2154420
662343

54106
2154431
662226

502889
2154,.51
662112

5172%
2154471
642001

50612
2154,90
641892

4e9547
2155,:10
661785

40,8526
2155429
691681

47547
2185,49

6.1579

1280

640292
2178,43
662854

5,8798
2178,63
602729

567378
2178483
662606

566025
2179,03
6¢2487

5-4729
217914
662370

503497
217934
62256

562321
2179653
6o2144

5,1195
2179,73
602035

50117
2179492
661929

49084
21804,12
661824

48094
2180,32

661722

1300

640979
2203425
662996

569468
2203645
662870

548031
2203485
662748

506662
2203485
662629

55358
2204005
662512

5¢4106
2204416
62398

562916
2204 ¢36
£92286

561777
2204456
662177

50687
2204075
62071

449643
2204695
641966

4.8640
2205014

641864

TEMPERATURE
1320 1340
61666  6¢2353
2228408 225290
663136 643275
6.0138  6,0808
2228.28 2253.10
603011 643149
5.8684  5,9338
2228648 2253431
642888 63027
5.7300 5,7938
2228468 2253451
662769 642908
505981  5,6604
2228,88 2252.71
662652  6,2791
564715 565330
2228699 2253,91
662538 642677
53511 55,4107
2229415 225401
662426 642565
502360 55,2942
2229628 2254021
602317 602456
501257 51827
2229458 225441
662211 602350
5,0201 5,0759
2229.77 2254660
602106  6¢2245
499187  4,9734
2254,97 22%4.80
662004 £ D143

1360

643040
227773
€e3412

641477
2277.93
643287

5,9991
2278413
643164

568576
22786323
663045

57227
2278653
662928

565939
2278473
6e2B14

564702
2278484
6¢2702

563525
2279:04
602593

5¢2397
2279.23
62487

51317
2279443
652382

N
oW
—io

~

N 0O
™Y DN
[ <IN Yo )
[SaEERES T

1380

663726
2302456
663548

662147
2302.76
6e3422

600645
2302696
€¢3300

59214
2303616
63180

567850
2303,36
603064

56547
2303.56
662950

5¢5303
2303676
6592839

564107
2303.86
6e2729

542968
2304s06
662622

501875
2304426
6s2518

8
®

N
o WUt
Oe
£O

28
45
16

Y

4

1400

6,4413
2327438
6¢3682

642817
2327.58
66,3557

661298
2327078
643434

59852
2327498
643315

548473
2328,18
63198

567156
2328.38
643084

5,5898
2328458
642973

544690
2328469
642863

543538
2328489
642757

542434
2329.08
662652

561374
2329428

6,2550

1420

645100
2352422
6¢3815

663487
2352441
663689

6:1952
2352461
6e3567

640490
23572481
663447

509096
2353.01
63231

567765
2353, 21

6632017

566494
2353441
693106

552 ¢
2353667
602997

504108
2353471
602889

52992
2353691
6e¢2785
56
235
6o

N P
it

92
ol
68

L



€T

PRKESSURE
PSIA
v
1000 H
S
v
1020 H
S
A%
1040 H
S
v
1060 H
S
v
1080 H
S
v
1100 H
S
v
1120 H
5
v
1140 H
S
'
1160 H
S
v
1180 H
S
v
1200 H
S

1260

446607
2155468
661478

445703
2155.88
6¢1380

4,4835
2156407
641284

443999
2156627
65,1189

443194
2156446
6¢1097

442418
2156466
661006

401671
2156485
6,0917

44,0949
2157405
660829

440252
2157424
660743

369579
2157e44
6¢0658

348928
2157.63
640574

1280

4oeTl42
2180451
661622

446229
2180671
6¢1524

445350
2180.90
6e1427

404504
2181410
601333

463690
2181629
661240

442906
2181449
661149

462149
2181.68
661060

441419
2181,.,88
660972

440714
2182407
60886

40,0033
2182427
60801

349375
2182646
6,0718

1300

447678
2205434
6el764

L4e6754
22054573
661666

465865
2205473
661569

445010
2205493
641475

4ett187
2206412
641382

443393
2206432
61291

442628
2206451
61202

4,1889
2206471
6s1114

461176
2206490
61028

400487
2207610
640943

3.9822
2207429
6.0860

TEMPERATURE

1320 1340
4,8214 448750
2230617 2254499
641904 642043
447279 44,7805
2230436 2255419
641806 641945
446381  4,6896
2230656 2255439
641710 641848
445516  4,6021
2230675 2255458
641615 641754
4o4683 445179
2230495 2255478
641523 641661
443880 444367
2231414 2255,97
641432 641570
443106 443585
223134 2256417
661342 641481
442359  4,2829
2231453 2256436
641255 641393
441638 442100
2231473 2256456
641168 641307
460942  4.1396
2231493 2256675
661084 661222
4,0268  4,0715
2232012 2256495
641000 641139

1360

449286
2279.82
642180

448330
2280602
662082

GoT7411
2280421
641986

466527
2280641
6.,1891

445675
2280460
641798

4.4854
2280480
641708

444063
2281600
661618

443299
2281419
641530

462562
22814639
641444

461850
2281458
661359

441161
2281.78
6el276

1380

449822
2304665
682316

448856
2304484
642218

467926
2305004
662121

447032
2305424
662027

446171
2305643
641934

465342
2305463
661843

Lel542
2305482
6e1754

463770
2306602
6:1666

463024
2306421
641580

442304
2306641
661495

441608
2306661
661412

1400

50358
2329448
662450

4,9381
2329467
642352

448442
2329487
662256

4,7538
2330606
62161

4,6668
2330426
642068

44,5829
233046
661977

445020
2330665
6.,1888

444240
2330485
6,1800

443486
23314064
641714

442758
2331424
641629

442055
2331443
661546

1420

50894
2354430
662583

449906
2354450
662485

44,8957
2354469
602388

408043
2354489
662294

447164
2355609
662201

446316
2355428
662110

445499
2355448
662021

464710
2355467
641933

443948
2355487
661847

463212
2356407
661762

442501
2356426
6e1679



2T

PRESSURE
PSIA

v
1220 H
S
\Y
1240 H
S
v
1260 H
S
v
1280 H
S
Y
1300 H
S
\Y
1320 H
S
\Y
1340 H
S
v
1360 H
S
v
1380 H
S
v
1400 H
s
Y
1450 H
S

1260

38299
2157.83

640492

32,7690
2158,02
640412

3.7100
2158422
6+0333

32,6529
2158041
640254

345975
2158461
640178

345438
2158480
6.,0102

344917
2158499
6.0027

304411
2159019
569954

343920
2159438
5.9881

3¢ 3444
2159458
5,9810

342309
2160606
569636

1280

3.8738
2182466

640636

3,8122
2182485
60555

37525
2183,05
640476

366947
2183.24
60398

30,6387
2183.44
60321

35844
2183,63
640245

35317
2183,82
640171

3.4806
2184402
60097

3+4309
2184421
6.0025

343826
2184441
569954

342678
2184489
549780

1300

349178
2207449

6.0778

348554
2207468
60697

37951
2207 .88
6.0618

347366
2208407
60540

346800
2208¢26
640463

346250
2208 ¢4 6
60387

345717
2208665
6.0313

3.5200
2208485
6.0239

364697
2209404
60167

364209
2209424
660096

343048
2209672
509922

TEMPERATURE
1320 1340
349617 440056
2232432 225714
6.0918 661057
348987 3649419
2232451 2257434
640838 660976
33,8376 3,8802
2232670, 2257453
640758 60897
3.7785 3+8204
2232e¢90 2257473
6+,0680 640819
3¢7212 347624
22334,09 2257492
6406032 640742
366656 34,7062
2233429 2258,12
6.0528 640666
366117 346517
2233448 2258431
660453 640592
345594 345988
2233468 2258451
640380 66,0518
3.5086 365474
223387 2258670
6,0307 64 0446
344592 3.4975
2234407 2258490
6¢0236 660375
343418 33787
2234455 2259,38
660062 660201

1360

440495
2281497

661194

349851
2282417
661114

3¢9227
2282436
661034

3.8622
2282456
60956

3.8036
2282.75
60879

347468
2282495
60804

3.6917
2283414
60729

31,6382
2283434
660656

3.5862
2283453
6.0583

3«45358
2283473
660512

264157
2284421

&.0228

1380

440935
2306480

661330

4,0283
230700
641249

369652
2307419
641170

349041
2307439
661092

348449
2307458
661015

37874
230778
6,0939

347317
230797
660865

366776
2308417
660791

346251
2308436
640719

345741
2308456
640648

344527
2309¢04
660474

1400

441374
2331463

661464

4,0715
233182
601383

4,0078
2332402
641304

369460
2332422
641226

3.,8861
2332441
61149

38280
2332461
61074

3.7717
2332.80
6,0999

3.7170
2333400
640925

3.,6639
2333419
£.,0853

3.6123
2333,38
66,0782

344896
2333487
6,0608

1420

451813
2356646
661597

4601148
2356465
641516

440503
2356485
661437

349878
235704
661359

369273
2357e24
661282

3,8686
235743
661206

348117
2357463
661132

3.7564
2357872
661058

3.7028
2358402
640986

366506
2358421
660915

345266
2358470
660741

-J----ﬂ_—---l-—-_-'--



€ET

SSURE
PSIA

v

1500 H

S

\'

1550 H

S

V

1600 H

g

v

1650 H

S

\%

1700 H

)

\

1750 H

S

\

1800 H

S

v

1850 H

S

v

1900 H

S

\Y

1950 H

S

'

2000 H

S

1260

341250
2160454
569468

3.0259
2161403
569305

209330
2161451
569148

2+ 8457
2161499
548695

247636
2162647
5.8847

2.6861
2162496
58703

246130
2163 .44
58564

25438
2163492
58428

244782
2164440
568296

264160

2164488
58167

243570
2165436
5.8041

1280

341607
2185437
59612

3.0604
2185.86
569449

249665
2186434
569291

28782
2186482
59139

247951
2187431
5.8991

27168
2187,79
548847

2.6428
2188427
5.8707

2.5728
2188475
548571

245065
2189.23
568439

24435

2189,71
568310

2+3838
2190419
58185

1300

341964
2210.21
569753

30950
2210469
59591

30000
2211417
569433

249107
2211466
549281

248266
2212414
59133

247474
2212462
548989

26725
2213410
548849

246017
2213459
58713

205347
2214.07
58581

24710

2214455
548452

2¢4106
221503
548327

TEMPERATURE

1320 1340
362322 342679
2235404 2259487
549894 6.0033
341296 361642
2235452 2260435
59731 569870
340335 32,0670
2236001 2260484
549574 569712
29432 249757
2236449 2261.32
509421 549560
2.8582 248897
2236497 2261480
569273 59412
2+7780 2.8087
2237645 2262429
549129 59268
247023 27321
2237494 2262477
548990 59128
246307 246597
2238e42 2263425
548854 568992
245629 245911
2238490 2263673
58721 58860
244985 245260
2239438 2264421
548593 58731
244374 204642
2239686 2264470
5.8467 568606

1360

343036
2284470
640170

3.1988
2285418
6.0007

341005
2285467
549850

3.0081
2286415
569697

29212
2286464
5469549

248393
2287412
5069405

247619
2287460
59266

246887
2288408
549130

266193
2288457
548997

265535

2289505
58869

264910

2289653
5.8743

1380

343394
2309453
640305

362334
231001
660143

361340
2310450
59985

30406
2310498
59833

249528
231147
549685

248669
231195
569541

267917
2312443
59401

247177
231292
569265

266475
231340
569133

2¢5810

2313.,88
59004

245178

2314636
508879

1400

3.3751

2334436
640440

3.,2679
2334484
60277

341675
2335433
640120

3.,0731
2335481
549967

249843
2336430
549819

249006
2336478
549675

2,8215
233727
549536

247466
2337475
549400

246758
2338423
569267

246085

2338471
569139

245446

2339420
549013

1420

344108

2359419
640572

3.3025
2359467
640410

3+2010
2360416
640252

31056
2360464
640100

3.,0158
2361413
569952

208312
2361e461
59808

208512
2362410
549668

247756
2362657
59532

2¢7040
2363406
549400

246360

2363455
509271

245714

2364403
59146



HET

nm
=N
>

2200

2400

2600

3500

4000

4500

5000

5500

6000

n I m

n T <

Y

n T < n I < " T < »n I < n E < n T

I <

1260

241475
2167427
507568

1.9729
2169417
5¢7137

1.8251
217107
566729

166985
2172496
506372

1.5887
2174:85
566029

103691
217953
565264

162043
2184,17
504601

1.0761
2188,.77
Se&015

0.973%
21932.33
562491

08895
2197.84
563017

048195
220233
5¢2584

1280

261719
2192511
567712

19952
2194,01
567280

1¢8458
2165,91
5.68873

« 1177
2197.,81
5.6515

16066
2199,69
heH173

1a3844
220438
565408

152178
2209.,02
BouTh4

1.0881
22134+63
5.4159

2218.19
53635

0.8993
2222471
53161

0«8285
2227.,20
562728

1300

21962
221694
567854

20176
2218485
567422

18664
2220475
57025

17268
2222065
56657

166245
222484
5:.6315

11000
223848
50301

09950
2243605
563777

0.9091
2247.,58
503303

0.8374
2252.08
5.2870

TEMPERA{ RE

1320 40
242206 262450
2241678 2266461
57994 568133
2:0399 2.0623
2243469 2268453
567563 57701
1.8870 19077
2245689  2270:43
57165 56 7304
17560 17751
22507649 2272433
Eo6798 5:6936
e 6424 1:6503
22469,38 22740272
56455 e 6394
le#15] 164304
225407 27278592
5.5%6390 5829
12446 1:2%80
2258,7T3 2283.58
565027 55166
1.1120 101239
2263434 22884620
Souu & ? 48580
1,058 1.016%
2267692 2292.78
5,3918 54087
0,9189 09286
227T2e¢45 2297.32
563444 563583
CeBLEY 0c8554
2276455 2301.€3
563011 T 315N

1360

202693
2291445
58270

20846
2293.36
57839

167943
229717
567074

167812
223906
5¢6T731

1.4458
230377
55986

1,1358
2313:05
54718

1.0273
231764
564194

1380

262937
2316428
508406

221070
2318420
5¢7974

169489
232011
567277

1:8134
232201
5,7209

1:6960
232390
556867

1ettb i
2328:51
566102

1,2849
23236728
55439

lela78
233791
5¢488¢4

160380
234250
5.43130

De9482
2347405
5¢3856

0e8723
2351657
5634273

1400

203181
2341412
5.8540

2,1293
2343604
58109

1,9695
2344495
57712

1:8226
234685
e 7344

¢ 7139
2348.74
S5e700L

1 a475”
2353046
55,6236

16,2983
2358613
5¢5573

1,0488
2367236
Sebraabts

09580
237192
563990

00,8823
2376s 04
5.3558

1420

2e¢3425
230;\./j
548673

261516
236787
58241

107902
23650718
e 7844

1.8518
2371.69
57477

17318
237359
5.713%

1:4218
230
Eef3eT

1¢3117
238298
55706

1el7le
238777
565121

1.0595
2392622
504597

09677
239678
504123

08912
2401631
5¢365,

. - .



€T

€
s

SSURE
PSIA

v

14696 H

S

v

16 H

S

v

20 H

S

\Y

24 H

5

%

28 H

S

%

32 H

S

v

36 H

S

%

40 H

S

Y

44 H

S

v

48 H

S

v

52 H

S

1440

34642995
2369436
863631

318,0806
2369638
8,3209

25404755
2369442
862103

2120721
2369446
861200

181.7839
2369450
840436

1590678
2369454
Ta9T774

14143997
2369.58
749190

12742653
2369462
7T.8668

1157007
2369466
768196

10660636
2369470
TeT764

975091
2369.74
7.7368

1460

349,9448
2394419
843760

321.4288
2394,20
863339

25741540
2394424
8e2233

21463042
2394,28
841330

18346972
2394,32
B«0566

16047419
2394436
79904

142.8878
2394440
749320

128.6046
2394444
78798

116,9183
2394448
78326

1071797
2394,52
747894

98,9393
2394,56
767498

1480

35345901
2419401
8.3889

32407770
2419002
Be3468

259.8326
2419406
Be2362

21645384
2419,10
841458

18506105
2419414
840694

16264160
2419418
840033

14643759
2419422
769449

12949438
2419426
T48927

11841358

2419430
TeB8454

108462957
24194.34
748023

99.9695
2419438
Te7626

TEMPERATURE
1500 1520
35742354 36048806
2443483 2468465
B.4016 Belll?2
32841252 331.4734
2443484 2468467
843595 863721
26245112 265461897
2443,88 2468,.71
Be2489 842615
21847685 221,000¢
2443492 2468,75
8+1586 Bel712
18765237 18944370
2443496 2468479
840822 8,0948
16440901 16547642
2444400 2468483
840160 Be0286
14548640 1473521
2440404 24668487
769576 769702
13142831 132.6224
2444008 2468491
Te9054 749180
11943533 120.,5708
2444412 2468495
7.8582 7.8708
1094118 11045279
2444416 2468.99
78150 7.8276
10049997 102,0300
2444420 2469403
TeTT754 7.7380

1540

36445259
2493447
8es267

33448216
2493449
Be3846

26748683
2493653
842740

22362327
2493457
841836

19143502
2493461
841072

16764383
2493465
840411

14848402
24934.69
7.9827

133459617
2493473
749305

1217884

2493477
78832

1116439
2493.,81
748401

103,0602
2493+85
78004

1560

36861712
2518.30
Be4391

33841697
2518631
843969

27045468
2518435
802863

22544649
2518639
861960

19342635
2518443
Bell96

16961124
2518647
B8e0534

1503283
2518451
Te9950

13543010
2518655
Te9428

12340059
2518459
748956

1127600
2518463
748525

10440904
2518.67
768128

1580

371.8165
2543412
864513

34145179
2543413
844092

273.2254
2543417
842986

22746970
2543421
8,2082

19541767
2543425
841318

170,7865
2543429
840656

151.8164
2543433
840073

13646403
2543437
769551

12442234

2543641
749078

113.,8761
2543445
T.8647

105.1206
2543449
768250

1600

37544618
2567.94
Be4634

34448661
2567495
84213

27569039
2567499
863107

22969291
2568,03
842203

19740900
2568607
Be1439

17244606
2568411
8e0778

15343045
2568415
80194

1379795
256827
Te9672

12564410

2568424
Te¢9199

11449921
2568428
748768

10661508
2568432
Te8371



= PRFSSURE TEMPERATURE
S PSTA 1440 1460 1480 1500 1520 1540 1560 1580 1600
v 5009195 9148761 9248328 93,7894 9447460 95,7027 9646593 97,6159 9845726
56  H 2369.78 2394460 2419.42 2444624 2469407 2493.89 2518471 2543453 2568436
5 747000 747130 747259 747386  7.7512 747637 747761  7.7883  7.8004
v 8468619 85,7547 B86.6476 B87.5405 6844333 89,3262 9042190 91,1119 920048
60 H 2369482 2394464 24619446 2444428 2469411 2493493 2518475 2543457 2568440
$ 766659  T.6789  T46917  Te7044  T47170 747295  Te7419  T47541 747662
v 7267466 T3e5119 742772 75,0426 75,8079 7645732 7743385 78,1038 7848691
70 H 2369692 2394474 2419056 244438 2669.21 2494,03 2518485 2543667 2568450
s 745895 746025 706153 766280  7.6406  Te6531  Te6655 766777 746898
v 6346602 6443298 649995 65,6691 6643388 67,0084 6746781 68,3477 6940174
80 H 2370602 2394484 2419466 2444e48 24669¢31 2494413 2518495 254377 2568460
s 705233 17,5363 745491  T45619  T.5745  7,5869 745993  7.,6115 76236
v 5645930 5741882 5747834 5843787 5849739 5945692 60e¢1644 6047596 6143549
90 H 2370412 2394494 2419476 2444658 2469441 2494423 2519405 254387 2568470
5 Te4649  To4779  Te4908  7e5035  7.5161  7.5286  Te5409 745532 745653
v 5049392 51,4749 52,0106 5245463 53,0820 53,6178 5441535 54,6892 5542249
100 H 2370422 239504 2419486 2444¢68 2469051 2494433 2519015 2543497 2568480
5 7e4127  Te4257  Te4385  Te4513 744639  T.4764  T44887 745009  7¢5130
v 4643133 46,8004 47,2874 4T 7744 48,2614 48,7484 49,2355 49,7225 5042095
110 H 2370432 2395,14 2419496 2444¢79 2469461 2494.43 251925 2544408 2568490
s 7e3654  T¢3784  Te3913 744040  T.4166  7.4291  Te4415 744537 744658
v 424585 4249049 4343514 4347978 4462442 4466907 4541371 4545835 4640300
120 H 2370642 2395424 2420606 2444089 2469¢7T1 2494453 2519835 2544618 2569007
S 703223 743353 73482  Te3609  Te3735  7.3860 73983 744106  Te4227
v 3941967 39,6088 4040209 4044330 40,8451 41,2572 4146692 42,0813 4244934
130 H 2370452 2395434 2420616 2446099 2469.81 2494463 2519445 2544428 2569410
s 742827 702957  Te3085  T43212  7.3338  7,3463 73587  7.3709 743830
v 36,4009 36,7835 37,1662 37,5488 37,9315 38,3142 3806968 39,0795 39,4621
140 H 2370662 2395444 2420626 2445,09 2469491 2494.73 2519455 2544438 2569420
s 702453 742589 742718  T42845  Te2971  7.3096  7e3219 743342 73463
v 33,9778 3443350 3446921 35,0493 35,4064 35,7636 3641207 3644779 3648350
150 H 2370672 2395454 2420436 244519 247001 2494,83 2519465 2544e48 2569430
S Te2117 Te2247 T¢2376 762503 Te262¢ Te2 7154 742878 763000 Te3121



LET

* SSURE
PSIA

v

160 H

s

v

170 H

s

v

180 H

s

v

190 H

s

v

200 H

S

v

220 H

s

v

240 H

s

v

260 H

s

v

280 H

S

v

300 H

s

Y,

320 H

S

1440

3148576
2370.82
Te1797

2969869
2370492
761497

2843240
2371.02
Te1214

2648362
2371612
740946

254971
2371422
70692

212568
2371.,62
6.9788

196259
2371.82
649391

18,2280
2372402
669024

1740165
237222
6.8682

1569564
2372e42
6.8362

1460

3241925
2395,64
741927

3063020
2395.74
Tel627

2846216
2395,4,84
Tel344

27,1181
2395494
71076

2547650
2396404
7.0821

1348319
2396.,64
649521

18,4193
2396.84
669154

17.1950
2397.04
68812

1641238
239724
648492

1480

3245273
2420446
742056

3046172
2420456
Te1756

2849193
2420466
Telb72

2744001
2420476
Te1204

2640329
2420486
70950

2
2

s On

7
[

Ne

0

3 1
4
74047

.
o
@ ON

217032
2421427
740047

200380
2421647
649650

1846106
2421667
609283

1743736
2421487
648941

1642912
242207
668621

TEMPERATURE
1500 1520
3248621 3341970
2445429 24706011
742183 762309
3049323 31e2474
2445439 2470421
7.1883 72009
29421569 2545145
2445449 2470631
7461600 Tel726
2746821 2749640
2445659 2470641
Tel332 Telds8
2643007 2645686
2445469 2470651
761077 7.1203
2369148 2441583
2445489 2470471
760605 T40731
2149265 2241497
2446409 2470691
T7.0174 740300
2062440 2044501
2446429 2471611
649777 6649903
1848020 18,9933
2446449 2471431
649410 669536
1745522 1767308
2446469 2471e451
669068 609194
1664586 1666260
2446689 2471671
668748 5.,8874

1540

3345318
2494493
Te2434

3145626
2495403
Te2134

2948122
2495413
71850

2842460
2495423
741582

2648365
2495433
Te1328

2444018
2495453

T+0856

2243729
2495473
Te0425

2046562
2495493
70028

19,1847
2496414
669661

179094
2496434
669319

1647935
2496454
658999

1560

3348666
2519475
762558

3148777
2519485
Te2257

3061098
2519495
Te¢1974

2805280
2520406
Tel706

2741043
2520416
Telab52

Ne
o

24
25
;

O & &
-~ wwm
[0 .38N)

[
o
0

2245961
2520456
Te0548

2048622
2520676
740151

1943760
2520696
649784

1840879
2521416
669442

1649609
2521636
669122

1580

34,2014
2544458
7142680

3241928
2544468
742380

30,4074
2544678
742096

28,8099
2544488
7.1828

2743722
2544,98
761574

2
2

w

4,888
54561
76110

N

22,8193
2545438
740670

2140683
2545458
Te0274

1945673
2545478
669906

1842665
2545498
649564

1741283
2546418
649245

|

1600

3465363
2569440
7.2801

325080
2569450
762501

307050
2569460
Te2217

2940919
2569470
741949

2766400

2569s80
761695

25
25
7

N e )
N ON
W Ow

~e
= O

2340426
2570420
70792

2142743
2570642
740395

1947587
2570460
740028

1844451
2570481
6695686

1742957
257101
669356



PRESSURE
PSIA

v
340 H
S
\Y
360 H
S
v
380 H
S
v
400 H
S
V
420 H
S
N
440 H
S
v
460 H
S
\Y
480 H
S
s
500 H
S
v
520 H
S
\
540 H
S

1440

15,0210
2372.,62
68062

1461896
2372482
667778

1344458
2373,02
667510

127761
2373622
67256

1261704
2373:42
67014

1106197
2373462
66784

1161159
2373,82
6.6563

106560
2374402
646352

1042319
2374422
666150

948405
237‘+.42
6.5956

Fe4781
2374462
645769

1460

15,1786
2397.44
668192

1463384
2397464
667508

13,5866
2397.84
6¢7640

12,9101
2398405
be 7386

1262979
2398625
be T144

11e7414
2398445
666914

1162333
2398465
666693

107676
2398,85%
606482

10,3391
2399.05
666280

969435
2399425
606086

95773
2399445
665899

1480

153361
2422627
648320

1404872
2422047
68037

137276
2422467
667769

130440
2422487
667515

1264255
2423607
6s7273

11¢86722
2423627
67042

1163498
2423647
606822

108792
2423067
06611

1004462
2423487
666409

1040466
2424407
666214

96785
2424427
666027

TEMPERATURE
1500 1520
154937 1546513
2447409 24T71,91
668448 668574
1446360 14,7848
2447429 2472611
68164 648290
13,8686 14,0096
2848T,49 2472632
667896 6.8022
1361779 13531169
244 Te€9 2472652
67642 £47768
1265530 12656806
244789 2472672
667400 667526
1169849 12,1067
2448609 2472492
667170 bo 1296
114663 1165827
2448629 2473512
66949 657075
1009908 11.1024
2448049 2473,32
6e6738 66H86¢4
105534 1046605
2448670 267352
66536 66662
1041496 102526
2448490 2473,72
666342 666468
97757 948749
2449410 2472,92
606155 KR AE!

1540

1548089
2496474
648698

1469337
249694
668415

1461506
2697414
6e8147

1344458
2487434
667893

1208082
249754
07651

122285
2687074
667420

1126592
2497694
60,7200

1162140
2498614
66989

10,7677
2498634
6e6T87

10¢3557
2498,54
606593

949742
249874
265405

1560

1569664
2521656
668822

1540825
252176
668539

1462916
2521696
68271

1365797
2522416
668015

129357
2522436
6e7775

12¢3802
2522:56
Go 1544

1148157
252277
607324

11635256
2522097
627113

1068748
2523417
666910

10e4587
2523637
606716

100734
2523:57
6:6529

1580

1641240
2546438
648944

1542313
254658
68661

1444325
2546675
648393

13,7137
2546499
668139

13,0633
2547619
6.,7897

12647290
2547639
667666

11,9321
2547659
647446

1104373
2547479
6o7235

10,9820
2547099
667023

105617
2548619
6.6838

10,1726
2548¢39
666651

1600

1662816
2571621
645065

15¢3801
25714l
6¢8782

164.5735
257161
608514

13¢8476
25T71e81
668260

1261908
2572001
608018

1205928
2572els
67787

1200486
2572041
6e¢7567

1l1e546%
2572:&°
6e7356

110891
2572.81
6eT7154

106647
2573,02
66959

1042718
2573.22
6066772



6€T

SSURE
PSIA

v

560 H

S

v

580 H

S

%

60N H

S

v

620 H

S

Y

640 H

S

v

660 H

S

\

€80 H

S

v

700 H

S

\Y

720 H

S

\

740 H

S

v

760 H

S

1440

Fe1415
2374482
65588

8.8282
2375603
65415

845358
2375423
665247

862622
2375,43
65084

80057
2375663
664927

T.7648
2375483
6etT74

75381
2376603
68626

Te3243
2376423
664482

701223
2376043
6e4343

6+ 7504
2376483
564075

1460

942372
2399465
665718

849206
2399,85
65545

Be6251
2400,05
645376

Be3486
2400,25
645214

80895
2400645
60,5057

7.8460
2400465
6.4904

Teb169
2400685
64756

74008
240105
6e4612

7.1968
2401625
Eel473

=0

7600
2401,
6e43

[ 3
Ful
W bW
~N Wy

68209
2401665
664205

1480

963329
2424 447
65847

90130
2424 667
665673

BeT71l44
2424087
65505

844350
2425,07
665343

861732
2425428
65185

Te9272
2425.48
645033

746956
2425468
664885

TetT73
242588
bet 741

Te2712
2426,08
664601

rO

7
14

o

72076
24 2
ST

o o

548914
2426648
6et334

TEMPERATURE
1500 1520
94286 965242
2469630 2474412
665974 666100
941053 941977
2449650 2474632
665800 €e5927
868037 868930
2449470 2474452
be5632 645758
845215 806079
2449490 24744672
665470 645596
842569 843406
2450410 2474692
665313 665439
80084 8.0895
2450430 2475412
645160 6¢5286
TeT7T744 748532
2450450 2475433
645012 665138
745539 766304
2450670 2475453
644868 664994
Te3456 74200
2450490 2475,73
668729 664855
Te1485 7¢2210
2451610 2475493
6o 3 664719
£s9619 760324
245130 2476613
Geutbl Hor 0BT

1540

946199
2498495
646225

942901
2499415
666051

849823
2499,135
645883

846943
2499,55
6e5721

Beb&243
2499475
665563

861707
249G4.95
6e5411

749320
2500615
645263

7:7070
2500435
645119

Teb944
2500455
644980

T+41029
2500.95
694712

1560

S¢7156
252377
646349

9¢3825
2523497
66175

9:0716
25244017
646007

847807
2524437
665844

845080
2524457
65687

842519
2524677
665534

840108
2524097
6e¢5386

T¢7835
252%018
665243

T«5688
2525638
665103

[
2

o Wﬂ
£

6
L]
g

[ RN IV, ]
-~

Te1734
2525478
664835

1580

9.8113
2548459
646471

9e4748
25484679
606297

941608
254900
46129

8.8671
2549420
645967

865917
2549440
645809

843331
2549460
645657

8,0896
2549680
665509

7.8600
2550400
665365

766432
2550620
6e5225

744382
2550040

65090

102439
2550460
664957

1600

949069
2573442
666592

965672
2573462
606418

9s2501
2573482
666250

8+:9535
257402
666088

8:6755
2574422
65930

8e4142
25T4eisZ
6e577€

8el684
2574462
665630

Te936¢
2574687
665486

TeT177
2575403
665347

7¢5106
2575623
665211

7e3144
2575443

565079



= PRESSURE

P PSIA

780

800

820

840

860

880

$00

920

940

960

980

nI << n I <

NI L wn I <

nI < n I < n T < nI< n I < nwI<

nIT <

1440

645787
237703
6e3946

6e4156
237723
643821

£c2605
2377:43
662698

661127
2377463
663579

59719
2377.83
663462

5068374
2378403
6c3348

567089
2378423
663237

545860
2378643
60,3128

544678
2378+54
663021

543550
2378474
662916

562468
2378693
6.2814

1460

6e64T4
2401486
664076

664826
2402606
663951

603258
2402426
60,3828

61765
2402046
643709

600342
2402.66
603592

568983
2402.86
663478

567684
2403406
663367

56442
2403426
603258

55253
2403446
663151

54108
2403456
6+3046

5¢3015
2403476
662944

1480

6e7161
2426468
664205

6e5496
2426488
664079

663912
2427608
63957

£e2403
242T74:28
663837

660965
2427 o448
6¢3721

569592
2427 ¢68
63607

5:8280
2427488
663496

567025
2428409
603387

5065823
2428429
663280

564666
2428439
663175

563562
2428459
6630732

TEMPERATURE
1500 1520
67848 668535
2451451 2476033
604332 604458
66165 66835
2451671 2476653
64207 6e4333
664565 645219
245191 2676673
64084 664210
603041 663679
2452611 2476693
643965 64091
661588 602211
2452631 24647713
663848 63974
660201 600809
2452,51 2477¢33
6e3734 6¢3860
58875 5¢9470
2452471 267 7e54
663623 64,3749
567607 50,8190
2452691 247Te 74
663514 663640
506393 506963
2453611 24T77:94
663407 6¢3533
55230 55788
2453531 2478414
663303 663429
504108 544655
245341 2478:24
63200 63320

1540

669222
250115
644583

647505
2501436
604457

665872
2501456
604335

664317
2501676
£e4216

62834
2501496
664099

61418
2502416
663985

640066
2502436
63874

508772
2502056
663765

547533
2502676
643658

566346
2502496
663554

55207
250316
63452

1560

649909
2525498
6e8706

648175
2526018
64581

686525
2526438
664459

644955
2526458
6e¢4339

63457
2526678
6el222

642027
2526698
604109

640661
252719
603997

509354
2527639
643888

5¢8103
2527:59
603782

56904
2527679
663677

565754
252799
643575

1580

760595
2550480
604829

6.8844
2551400
64703

66,7179
2551621
6o4581

6,5592
2551641
6o4461

644080
255161
64345

662636
2551081
694231

661256
2552601
604119

55,9937
2552421
6.4011

58673
2552441
63904

57462
2552661
643800

566301
2552081
663697

1600

761282
2575463
664950

669514
2575483
bes4824

67832
2576403
64702

606230
2576423
604583

6e4703
2576043
664466

603245
2576063
604352

661852
2576484
bo4l4l

660519
257720¢
bebl32

569243
2577024
604025

568020
257744
663921

566848
2577¢64
663819



7T

.

SSURE
PCTA

v

1000 H

S

v

1020 H

S

v

1040 H

s

v

1060 H

s

v

1080 H

S

v

1100 H

s

v

1120 H

S

v

1140 H

S

v

1160 H

s

v

1180 H

s

v

1200 H

s

1440

561429
2379.13
662714

560432

2379433
662616

449472
2379652
62520

468549
2379472
6e2425

47660
2379491
6502333

4,6803
2380411
642242

445977
2380431
6.2152

445180
2380450
642065

4e4410
2380,70
641978

43667
2380489
641894

462948
2381409
6.,1810

1460

561965
240396
6¢2844

560957

2404615
6e2T46

4,9987
2404435
662650

409054
2404455
642555

44,8156
2404474
662463

447290
2404494
662372

446455
2405,13
642282

445650
2405433
662195

444872
2405053
£62108

444121
2405472
662024

403394
2405492
6:1940

1480

542501
2428478
642973

51482

2428498
642875

500503
2425418
62778

449560
2429437
642684

448652
2429457
642591

47777
2429476
6¢2500

446934
26429496
6el411

406120
2430416
662323

445334
2430435
662237

4o4575
2430655
662152

463841
2430475
662069

TEMPERATURE

1500 1520
543037 543573
2453,61 247844
663100 663226
542008 562533
2453.81 2478663
643002 663128
51018 541533
2454400 24678483
662906 65,3032
560066 50571
2454420 2479073
662811 642937
449148 449645
2454440 2479422
662719 662845
448265 4,8752
2454459 247942
662628 662754
4eT7412 447891
2454479 2479462
662538 6e2664
446590 447060
2454498 2479481
642451 62577
445796 46258
2455418 2480401
662364 662490
4,5029 445483
2455438 2480020
602280 662406
404288 4,4734
2455657 2480-40
6421956 Ce?2R322

1540

564109
2503426
663351

53058

2503446
643253

562048
2503466
643156

561077
2503485
643062

50141
2504.,05
662969

449239
2504425
62878

448369
2504444
662789

447530
2504464
662701

466720
2504484
662615

445937
2505403
602530

445181
2505423
HeZ2b4nTl

1560

544645
2528409
63474

503584

2528429
643376

5¢2564
2528448
6:3280

541582
2528468
643186

540637
2528488
63093

49726
2529407
63002

448848
2529.27
662913

448000
2529447
662825

447182
252966
642739

46391
2529.86
642654

45627
2530608
662571

o
1580 1600
55180 565722
2552491 257784
663597 643718
524109 54634
2553611 2577694
663499 563620
563079 563594
2553631 2578414
643402 663523
54,2088 542593
2553651 2578633
66,3308 663429
541133 561629
2553470 2578653
643215 663336
5,0213 560700
2553490 2578473
643124 663245
44,9326 469805
2554410 2578692
643035 663156
448470 448940
2554429 2579412
62947 663068
44,7644 448106
2554649 2579432
642861 662982
446846 467300
2554669 2579451
62776 662897
Lab6074 406520
2554488 2579471
64,2693 6e281l4



AR

PRFSSURE
PSIA
v
1220 H
S
v
1240 H
S
vV
1260 H
S
\Y
1280 H
S
\Y
1300 H
K}
v
1320 H
S
2
1340 H
S
\%
1360 H
S
v
1380 H
S
v
1400 H
S
v
1450 H
S

1440

40,2253
2381429
6.1728

41580
238148
6.1648

44,0928
2381.68
61568

4,0297
2381487
61490

3.9685
238207
6e1413

3.9092
2382626
661338

3,8517
2382.,46
661263

3.7958
2382465
661190

3s7416
2382.85
61117

3.6889
2383.,04
641046

345636
2383453
6,0872

1460

442692
2406411
6.,1858

462012
2406631
"661778

441354
2406650
601698

440716
2406670
641620

440098
2606490
661543

369498
2407,09
661468

38917
2407,29
661393

368352
2407448
641320

3.,7804
240768
641247

367272
2407.87
661176

36005
2408436
€£41002

1480

443131
2430494
641987

be2444
2431614
641906

441779
2431433
61827

461135
2431653
641749

440510
2431472
661672

399904
2431492
61596

369317
2432,12
6e1522

348746
2432431
belés8

38193
2432451
661376

347655
243270
661305

3646375
2433619
6.1131

TEMPERATURE
1500 1520
443570 444010
2455477 2480460
662114 642240
442876 443308
2455697 2480479
662034 662160
442204 442630
2456616 2480699
6¢1954 642080
4,1553 441972
2456636 2481.18
641876 60,2002
4,0922 461334
2456055 2481438
601799 661925
440310 440716
2456675 2481458
661724 61850
349717 4,0117
2456494 248177
61649 61775
369140 309535
2457414 2481497
661576 641702
348581 38969
2457¢33 2482416
641503 641629
38038 3.8420
2457453 2482436
661432 661558
36744 367114
2458602 2482685
601258 69{384

1540

444449
2505442
62365

443741
2505462
662285

463055
2505482
662205

44,2391
2506601
662127

41747
2506421
662050

401122
2506440
661975

400517
2506460
641900

349929
2506480
691827

369358
2506699
691754

3+8803
2507619
661683

347484
250768
61509

1560

444888
2530425
642489

464173
2530445
642408

443480
2530064
662329

462809
2530484
662251

442159
253104
6e2174

441528
253123
62038

440916
2531443
662024

440323
253162
661950

39746
253182
6¢1878

3,9186
2532402
6641806

37853
2532650
bel632

1580

445327
2555408
662611

404605
2555428
62530

443905
2555447
692451

443228
2555467
642373

462571
2555486
652296

4,1934
25564606
662220

441316
2556426
6.2146

44,0717
255645
642072

440134
2556465
6,2000

3,9569
2556684
641929

3.8223
2557633
641755

1600

465767
2579691
662732

445037
2580410
662652

44331
2580430
62572

4e3647
2580450
6e 2494

442983
2580469
662417

462340
2580489
602342

LelT1l6
2581408
62267

461111
2581e2*°
662194

440523
2581448
692121

3¢9952
2581467
62050

348592
2582616
641876

“ )



et

~

PRE SSURE
PSTA
v
1500  H
S
v
1550  H
5
v
1600  H
S
v
1650  H
s
v
1700  H
s
v
1750 H
s
v
1800 H
S
v
1850  H
g
v
1900  H
S
v
1950  H
S
v
2000 H
S

1440

364466
2384,02
60704

343371
2384450
640541

362345
2384,99
60,0384

3.1381
2385448
6,0231

3.0474
2385496
6,0083

209618
23864.45
50,9939

2.8810
2386,93
569800

268046
2387 .41
569664

207322
2387,90
569832

2:6635
2388438
509403

2:5982
2388.:86
569277

1460

34823
2408485
6+0834

33717
2409433
6:0671

3.,2680
2409482
6o0514

341706
2410431
640361

3,0789
2410579
60213

2.9924
2411428
60069

2¢9108
2411,76
5,9930

248336
2412425
569794

27604
2412.73
549662

2:6910
2413421
569533

2:6250
2413470
509“07

1480

345180
2433,68
60963

344063
2434616
660800

3:3015
2434 045
6606473

302031
2435614
6,0490

361104
2435.62
600342

3.0231
2436411
660198

209406
243656
60058

268625
2437.08
59923

2.7886
2437656
59790

2¢7185
2438404
509662

2:6518
2438453
569536

>
TEMPERATURE

1500 1520
345537 345895
2458451 2483,34
641090 661216
344408 3e4754
24584,99 2483.,82
60927 661053
363350 34,3685
2459048 2484631
660770 640896
362355 302680
245997 2484480
640617 660743
361419 361735
2460645 2485628
660469 640595
340537 30843
2460694 248577
640326 560452
269704 3.0001
2461e42 2486425
60186 640312
208915 269205
2461691 2486¢ 74
60050 60176
2:8168 2.845%0
2462439 2487622
5¢9918 66,0044
267460 261735
2462:388 2487671
5697869 509915
2¢6786 207054
2463436 2688,19
59663 Y.3789

1540

346252
2508416
601341

365100
2508465
661178

364020
250914
6¢1021

33005

2509463
600868

362050
2510.11
60720

301150
2510460
60576

30299
2511.09
660437

249495
2511657
6.0301

2.8733
2512406
66,0169

268009
2512.54
60040

2s7322
251302
29504

1560

346609
2532699
6elbbs

65446
2533:48
601302

344355
2533097
6ellase

363330

2534646
660992

362365
2534694
60844

301456
2535643
60700

340597
253592
600560

209784
2536¢40
60424

29015
2536489
660292

28284
2537637
660163

207591
2537436
60038

1580

3.6967
2557682
641587

365791
2558631
bel424

3.4690
25580890
61267

3.3655

2559629
S¢llld

3.,2681
2559077
640966

3,1762
2560426
60822

3.,0895
2560475
66,0683

340074
2561623
640547

269297
2561072
60414

248559
2562¢20
6,028¢

2¢.785%9
2562069
6,0160

1600

37324
2582465
661708

346137
25834014
61545

3¢5025
2583463
6e¢1388

23,3980

2584¢e12
621235

362996
25844660
641087

30,2068
2588.09
600472

361193
2585458
£:0804

30364
258640
6+0668

2¢9579
2586655
60536

28834
2587603
6604607

2:8127
2587652
60281



™t

PRFSSURE
PSIA

v
2200 H
S
v
2400 H
S
\%
2600 H
S
%
2800 H
S
v
32000 H
S
\
3500 H
S
v
4000 H
S
2
4500 H
S
\
5000 H
S
%
5500 H
S
v
6000 H
S

- -

1440

243668
2390679
5.8805

201740
2392471
58373

240108
2394462
57976

168709
2396453
5.,7608

1le 7497
2398643
567266

145071
2403615
546501

143251
2407483
5.5838

161836
2412647
565252

10703
2417.08
564729

069775
2421465
564255

09002
2426418
503822

1460

263912
2415462
568935

201963
241754
568503

2.031¢4
2419.46
568106

1,8901
2421436
5,7738

1.7675
2423027
57396

168224
2427699
5e6631

13386
2432,68
565968

11955
2437432
55383

1,0810
2441,93
5+4859

0.9873
2446,51
5.4385

069092
2451,05
563952

1480

244156
2440446
59063

242187
2442 .38
568632

260521
2444429
508235

15092
2446420
567867

147854
2448411
567525

l1e5278
2452483
5066759

1¢3520
2457452
546096

1.2074
2462418
55511

1¢N918
2466479
54988

069971
2471637
5.4514

0e9181
2475691
564081

TEMPERATURE
1500 1520
244399 264643
2465629 249Q612
59191 569317
262410 22634
2467621 2492405
58759 5.8885
240727 20933
2469,13 2493,97
548362 58488
19284 149475
2471,04 2495,88
547994 548120
1¢8033 18212
247294 2497.78
567652 57778
18531 1¢5684
2477.68 2502652
566887 S¢7013
163654 143788
2482437 2507622
506224 566350
162194 162313
248703 2511.88
5¢5639 5¢5765
1641025 161132
2491665 2516450
565115 5¢52472
1,0068 1,0166
2456623 2521409
Selb42 5,4768
069271 0+9360
2500+78 2525465
564209 £e4335

1540

244887
2514496
59442

242857
2516488
59010

241139
2518480
58613

1e9667
2520672
5,8245

148391
2522462
567903

1.5838
252736
57138

143922
2532.07
5.6475

162432
253673
565890

161240
2541436
565366

1e0264
2545095
5,4893

09450
2550.51
E.44860

1560

245131
2539479
549565

263080
2541.72
549133

241346
2543464
568736

149858
2545655
548369

168569
2547446
508026

145991
2552+21
567261

14057
2556491
56599

162552
2561458
566014

161347
2566421
565490

le0361
2570681
565016

0e3540
2575638
54584

1580

205374
2564662
5.9687

2:3304
2566455
569256

261552
2568647
568859

240050
2570439
5.,8491

18748
2572630
548149

le6144
257705
57384

le4191
2581676
546721

12671
2586643
546136

161455
2591607
565613

1.0459
2595467
5.5139

0+9629
260024
5.4706

1600

265618
258946
569809

2e¢3527
2591439
549377

261758
2593431
58980

260241
2595,23
5¢8612

148927
259714
5.8270

146298
2601+89
57505

1o4325
2606460
506842

162750
2611s2°
566257

lelB62
2615492
565734

160557
2620653
565260

0e9719
2625410
54828
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