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HIGH-TEMPERATURE THERMODYNAMIC PROPERTIES 

OF SODIUM 

A, Padilla, Jr. 

ABSTRACT 

The set of high-temperature thermodynamic properties for sodium 
in the two-phase and suhaooled-liquid regions which was previously 
recommended ĵ ̂  has been modified to incorporate recent experimen­
tal data. In pax^ticular^ replacement of the previously estimated 
critical constants with experimentally-determined values has resulted 
in substantial differences in the region of the critical point. 

The following thermodynamic properties were determined: pres-
sure^ density^ enthalpy^ entropy^ internal energy^ compressibility 
(adiabatic and isothermal)3 thermal expansion coefficient^ thermal 
pressure coefficient^ and specific heat (constant-pressure and con­
stant-volume) . These properties were determined for the saturated 
liquid, saturated vapor, subcooled liquid, and superheated vapor. 
The superheated vapor properties are limited to law pressures and 
more work is required to extend them to higher pressures. The 
supercritical region was not investigated. 
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NOMENCLATURE 

SYMBOL DEFINITION 
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U Internal energy, kJ/kg 
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3 
V Specific volume, m /kg 
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3 p Density, kg/m 
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SUBSCRIPTS 

c Critical point 

liq Liquid 
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T Temperature T 

sat Saturation condition 
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HIGH-TEMPERATURE THERMODYNAMIC PROPERTIES 

OF SODIUM 

1.0 INTRODUCTION 

In the analysis of hypothetical accidents in sodium-cooled nuclear re­

actors, high-temperature sodium properties beyond the range of the available 

experimental data are often required. The work of Golden and Tokar^ ' ade­

quately covered the low-temperature region up to 1644°K (2500°F), but the 

analysis of thermal interactions between molten fuel and sodium coolant often 
(2 3) 

required much higher temperatures. Padilla^ ' ' extrapolated the thermody­
namic properties of sodium in the two-phase and subcooled-liquid regions 
from 1644°K to the estimated critical point. 

(4) Alderson^ ' extended the work of Padilla by completing the specifica-tion 

of saturated vapor properties (mechanical and thermal coefficients) and ex­

tending the predictions to the superheated vapor and supercritical regions. 
(5) Breton^ ' also determined sodium properties over the entire fluid range, 

assuming the same critical constants. Both Alderson and Breton assumed that 

the thermal pressure coefficient approach, used as the equation-of-state for 

the subcooled-liquid region, would also apply to the superheated-vapor re­

gion. Barnes^ ' ' used statistical atom theory to develop sodium properties 

over the entire thermodynamic range. 

The high-temperature properties which are based on extrapolations to the 

critical point have been rendered obsolete by the availability of new experi­

mental data. In particular, Bhise and Bonilla^ ' have recently measured the 

critical point of sodium which is substantially different from the estimate 

used by Padilla, Alderson, and Breton. 

The purpose of this report is to describe the incorporation of these 

recent experimental data into the previous prediction of high-temperature 

thermodynamic properties of sodium by this author. In addition to the new 

experimentally-determined critical point, the high-temperature vapor pressure 

of Bhise and Bonilla^ ' and the liquid enthalpy data of Fredrickson and 
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(9) Chasanov^ ' have also been incorporated. The previous properties have been 

extended by completing the specification of saturated vapor properties and 

by extending the prediction into the superheated vapor region. However, the 

supercritical region above the critical isotherm was not investigated. 

The approach used in the present study is to directly utilize correla­

tions derived from the original experimental investigations whenever possible 

These original correlations have been used at the expense of creating minor 

discontinuities in some properties even though empirical correlations could 

have been used to avoid these discontinuities. The intent is to make the 

experimental data base more visible and to facilitate the incorporation of 

new data when they become available. 

2.0 SATURATED LIQUID AND VAPOR PROPERTIES 

2.1 Critical Constants 

The critical constants are very important in the prediction of the high-

temperature saturated liquid and vapor properties because many of the empiri­

cal relationships use dimensionless ratios based on the critical point. 

Table 1 compares the critical constants which have been recommended by 

various experimental and analytical investigators. Bhise and Bonilla^ ' 

directly measured the critical pressure and used this pressure along with 

their vapor pressure data to estimate the critical temperature. The critical 

density was estimated analytically using low-temperature liquid density 

data.^ ' The critical constants of Barnes and DeVault were determined from 

their statistical atom theory.^ ' Prior to the experimental determination 

of Bhise and Bonilla, Gabelnick^ ' had estimated the critical point by us­

ing the experimental data of Bonilla and coworkers for cesium, rubidium, and 

potassium and extrapolating to sodium on the basis of atomic number. Miller, 
(12) 

Cohen, and Dickerman^ ' estimated the critical constants of several alkali 

metals by assuming a corresponding states relationship with cesium, for 

which experimental data closer to the critical point were available at that 
(13) time. The critical temperature proposed by Dillon et al.^ 'is remarkably 

close to that recommended by Bhise and Bonilla, but Dillon's work was not 
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seriously considered, probably because of the large discrepancy with other 
(14) (15) 

investigators. The analytical estimates of Grosse^ ' and Morris^ ' are 

examples of other early predictions. 

Table 1 

Critical Constants of Sodium 

c 

(°K) 

c 

(MPa) (10"^kg/m^) (P,/P,RT,) 

Bhise & Boni l la 

Barnes & DeVault 

Gabelnick 

M i l l e r , Cohen, & Dickerman 

Di l lon 

Grosse 

Morris 

2503 

2500-2525 

2406 

2733 

2573 

2780 

2800 

25.6 

29.0 

19.5 

41.4 

35.5 

49.6 

51.7 

.2134 

.10 

.137 

.1818 

.198 

.180 

.153 

.13 

.32 

.16 

.23 

.19 

.27 

.33 

In the present study, the experimentally-based critical constants of 

Bhise and Bonilla have replaced the previously-used analytical estimate of 

Miller, Cohen, and Dickerman. 

2.2 Vapor Pressure 

In the previous study, the vapor pressure equations recommended by 

Golden and Tokar were used for temperatures up to 1644°K (2500°F). For tem­

peratures below 1144°K (1600°F), they recommended the equation of Ditchburn 

and Gilmour (16) 

logioP3^,(atm) = 6.4818 - } ^ ^ ^ - 0.5 ^o<,^^\^^{°^) 
sat 

(1) 

0.5 

In SI units. Equation (1) becomes: 

Pgat^MP^) = 2.26041x10^ exp(-12818.5/T^g^) j1^^^ 

For temperatures from 1144°K to 1644°K (2500°F), they recommended the equa­

tion of Stone et a l . : ^ ^ 

(2) 

9980.94 logioP53^(atm) = 6.83770 - ̂ ^""j^g^ - 0.61344 log^QT^3^(°R) 
sat 

(3) 
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In SI units. Equation (3) becomes: 

P53t(MPa) = 4.86207x10^ e>^P(-"'2767.8/T^g^)/T^^^°-^^^^'^ (4) 

Since there were no experimental data beyond 1644°K, an equation of the same 

form as Equation (4) was used to extrapolate the vapor pressures to the es­

timated critical point. 

In addition to measuring the critical pressure, Bhise and Bonilla also 

obtained vapor pressure measurements from 1255°K up to almost the critical 

point and recommended the following equation (SI units): 

P5at(MPa) = 4.12679x10^ exp(-11936.2/T^g^)/T^3^°-°^^^^2 (5) 

They used Equation (5) to calculate the critical temperature using the 

measured critical pressure of 25.64 MPa. 

Figure 1 compares Equations (4) and (5) and shows that the vapor pres-

sures obtained from the equation of Stone et al. are slightly higher ('\'2%) 

than those obtained from the equation of Bhise and Bonilla in the region 

where they overlap (1255°K to 1644°K). Although it would be desirable to 

fit a single equation to the combined data, it was decided to use Equations 

(4) and (5) directly and accept the 2% discontinuity in vapor pressure at 

the transition point. To minimize the impact of this discontinuity, the 

transition point was chosen to be 1255°K instead of 1644°K. Therefore, the 

present study uses the equation of Ditchburn and Gilmour below 1144°K, the 

equation of Stone et al. from 1144°K up to 1255°K, and the equation of Bhise 

and Bonilla from 1255°K to the critical point. 

2.3 Enthalpy 

For the liquid enthalpy up to 1644°K (2500°F), Golden and Tokar recom­

mended the following equation: 

H^. (Btu/lbjĵ ) = 0.389352T - 0.552955xl0"V + 0.113726xl0"V - 29.023 (6) 

where the temperature T is in degrees Rankine, and the enthalpy is calculated 

relative to the standard state at 0°K. Equation (6) was originally derived 
(18) 

by Ginnings, Douglas, and Balr ' from their experimental measurements be­
tween 273°K and 1173°K, but was extended to 1644°K by Stone, et al.^^^^ 
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In SI units. Equation (6) becomes: 

H^. (J/kg) = 1629.05T - 0.416441T^ + 1.54169xl0"V - 67462.3 (7) 

(9) More recently, Fredrickson and Chasanov^ experimentally measured the 

enthalpy of liquid sodium (above the reference temperature of 298.15°K) from 

554°K to, 1505°K and recommended the following equation (SI units): 

H^. (J/mole) = 19.3483T + 3.53315xlO"V - 2.47879xl0^/T + 3062.40 (8) 

The temperature derivative of the saturated liquid enthalpy (dH,. /dT) 

is frequently used for the constant-pressure specific heat for conditions 

far from the critical point. Figure 2 shows that the agreement in the temp­

erature derivatives for Equations (7) and (8) is very good over the tempera­

ture range where the experimental measurements overlap (554°K to 1173°K). 

The agreement deteriorates at low temperatures near the melting point (out­

side the experimental range for Equation (8)), and at higher temperatures 

(outside the experimental range for Equation (7)). 

Therefore, it was decided to use Equation (7) from the melting point up 

to 740°K, where the temperature derivatives become equal, and Equation (8) 

from 740°K to 1644°K. The reference condition was chosen as the standard 

state at 0°K, and the constant term in Equation (8) was adjusted to give the 

same value for liquid enthalpy at 740°K as that determined from Equation (7). 

To determine the vapor enthalpies up to 1644°K, the heat of vaporization 

which will be discussed in the next section, is added to the liquid enthal­

pies. Beyond 1644°K, the average enthalpy (one-half of the liquid plus va­

por) is linearly extrapolated to the new critical temperature of 2503°K. 

The liquid and vapor enthalpies between 1644°K and the critical temperature 

of 2503''K are obtained by subtracting and adding one-half of the heat of 

vaporization from the average enthalpy respectively. Figure 4A compares the 

saturated liquid and vapor enthalpies calculated in the present study with 

those of the previous study. 

2.4 Heat of Vaporization 

Up to 1644°K, Golden and Tokar recommended the quasi-chemical approach 

to calculate the heat of vaporization. This approach starts with the 
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assumption that the sodium vapor is composed of monomer (Na), dimer (Na2), 

and tetramer (Na.), and that these are all perfect gases. The equilibrium 

constants for the chemical reactions to form the dimer and tetramer are a 

function of temperature and are calculated from P-V-T data. These equili­

brium constants are then used to determine the composition and mean molecular 

weight of the vapor at a particular temperature and pressure. The mole frac­

tions of the individual components are used with their respective heats of 

formation from the saturated liquid to calculate the heat of vaporization. 

Golden and Tokar also calculated the heat of vaporization using the 

virial approach. This approach consisted of calculating the sodium vapor 

density from the virial equation-of-state and using the Clapeyron equation 

to determine the heat of vaporization. They compared the values computed by 

both the virial and quasi-chemical approaches with the experimental data of 
(19) 

Achener and Jouthas^ ' and based their recommendation of the quasi-chemical 

approach on this comparison. 

Golden and Tokar indicated that their choice was based on the available 

experimental data and that future experimental data might dictate a different 

approach. For example, extension of the measurements for saturated-liquid 

specific heat to higher temperatures would probably strengthen the choice of 

a liquid-base calculation, such as the quasi-chemical approach, whereas pre­

cise P-V-T measurements might lead to the choice of a gas-base calculation, 

such as the virial approach. 

They developed a computer program to calculate the thermodynamic prop­

erties of sodium up to 1644°K based on the quasi-chemical approach. For the 

vapor pressure, their computer program used the equation of Ditchburn and 

Gilmour.(Equation (1)) for temperatures below 1144°K and the equation of 

Stone et al. (Equation (3)) from 1144°K to 1644°K. For the enthalpy of the 

saturated liquid, it used the equation of Ginnings, Douglas, and Ball (Equa­

tion (6)). This computer program was modified to account for the additional 

correlations for vapor pressure and liquid enthalpy which were recommended in 

the previous two sections. 

Between 1644°K and the critical point, an empirical equation originally 
(12) 

suggested by Miller, Cohen, and Dickerman^ ' is used to calculate the heat 
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of vaporization: 

AH Bu 
^ ^ = A„ (1 - T/T^) " (9) 

c 

The constants A^ and B,, were evaluated by insuring continuity in the satur­

ated liquid enthalpy and its temperature derivative at 1644°K. Table 2 com­

pares the values of An and B^ with those which have been used previously. 

Figure 3 compares the heats of vaporization calculated in the present study 

with those of the previous study. 

2.5 

Constants 

Ĥ 

Ĥ 

Density 

in 

Table 2 

Empirical Equation for Heat of Vaporization 

Miller Previous Study Present Study 

4.83 5.050 5.172 

0.377 0.4262 0.3056 

For the saturated liquid up to 1644°K, Golden and Tokar recommended 

the equation proposed by Stone et al.:^ ' 

p^. (Ib^ft-^) = 59.566 - 7.9504xl0"'̂ t - 0.2872xlO"V + 0.06035xlO"V (10) 

where the temperature t is in degrees Fahrenheit. In SI units. Equation 

(10) becomes: 

p-,. (kg/m^) = 16.01846 [59.566 - 7.9504xl0"^(l .8T - 459.67) - 0.2872x10'^ 

(1.8T - 459.67)^ + 0.06035x10"^(1.8T - 459.67)^] (11) 

Between-1644°K and the critical point, an empirical equation originally 
(12) 

suggested by Miller, Cohen, and Dickerman^ ' is used: 

^ = 1 + A^ (1 - T/T^) •- (12) 

The constants A. and B. were evaluated by insuring continuity in the sat­

urated liquid density and its temperature derivative at 1644°K. Table 3 

compares the values for A. and B. with those which have been used previously. 
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Table 3 

Constants in Empirical Equation for Saturated Liquid Density 

Miller Previous Study Present Study 

A^ 4.097 4.163 3.270 

B̂^ 0.682 0.5885 0.5002 

For the saturated vapor up to 1644°K, the modified computer program 

(discussed in the previous section) which implements the quasi-chemical ap­

proach is used. Compared to the previous values, the new saturated vapor 

densities are about 2% lower from 1255°K to 1644°K because of the incorpora­

tion of the Bhise-Bonilla vapor pressure equation. Between 1644°K and the 

critical point, the saturated vapor densities are calculated using the Clap­

eyron equation: 

"̂ sat 

l^vap "^liqy 

The temperature derivative of the vapor pressure, Y ^ . is obtained by dif­

ferentiating Equation (5). The heat of vaporization and the saturated liquid 

density are calculated from Equations (9) and (12), respectively. 

Figure 4B compares the saturated liquid and vapor densities calculated 

in the present study with those of the previous study. 

2.6 Internal Energy 

The internal energy for both the saturated liquid and vapor is calculated 

using the standard thermodynamic relationship: 

U = H - PV (14) 

where V is the specific volume (1/p). 

2.7 Entropy 

The entropy of the saturated liquid is obtained from the second law of 

thermodynamics: 
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where C .is the specific heat along the saturated liquid curve and is given sat 
by: 

^-M^;3,,-S 
Integrating Equation (15) from the melting point gives: 

*^m.p. T 
S, . = S, - (m.p.) + / sat jx m\ 

The entropy of the saturated vapor is obtained by adding the entropy 

of vaporization to the liquid entropy: 

AH 
S - S T + AS = S T + - ^ ^ (18) 
vap liq vap liq T ^ ' 

Figure 4C compares the values of the saturated liquid and vapor entropies 

calculated in the present study with those obtained in the previous study. 
2.8 Liquid Compressibility 

The adiabatic compressibility for saturated sodium liquid can be cal­

culated from the sonic velocity, C , by the equation: 

's--h (19) 

The sonic velocity data of Leibowitz et al. ' for temperatures up to 1273°K 
(21) and of Chasanov et al.^ ' for temperatures between 1273°K and 1773°K, and 

Equation (10) for the saturated liquid density, were used to calculate val­

ues for g up to 1773°K. To extrapolate g to the critical point, the cal­

culated values of g were empirically correlated using the equation for an 
s (22) 

equilateral hyperbola, as suggested by Grosse:^ ' 
(B' + b)(e + b) = a, (20) 

where B' is the reduced adiabatic bulk modulus: 
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B x g 
^,^sj___^ . (21) 

s,mp s,T 

and 0 is the fractional liquid range between the melting point and the cri­

tical point: 

- "̂ mL (22) 
T - T c mp 

Fourteen equally-spaced points between the melting point and 1773°K 

were used to obtain a least-squares fit to Equation (20). Figure 5 shows 

that the agreement between the empirical correlation and the experimental 

data is not as good in the present study, and the standard deviation for the 

14 data points is 36% higher than in the previous study. However, the maxi­

mum individual deviations for the 14 points are only about 2%. 

The isothermal compressibility for saturated sodium liquid is calcu-
(23) lated using the equation recommended by Rowlinson^ . 

g C . + T V a .(a . + g Y 4.) 
s sat sat _ sat s sat^ /po\ 

T ~ C^at - "^V^at (^at ^ ^ ^sat^ ^ ^ 
where a . is the thermal expansion along the saturated liquid curve: 

M "-t^-^l^at '''' 

The values for a^,. are calculated from Equation (10) for temperatures up sai. 
to 1644°K and from Equation (12) for temperatures between 1644°K and the 

critical point. 

Figure 6A compares the values for g and g-j. calculated in this study 

with those obtained in the previous study. 

2.9 Liquid Thermal Expansion Coefficient 

The thermal expansion coefficient for the saturated liquid is calcu­

lated from the equation: 

"p = ^ a t ' ^T ^sat (25) 

14 



0.8 -

0.6 

(B' + b) {(9 +b) = a 

B' = j3s , mp 
/8 s, T 

T - Tmp 
T - T, 

0.4 

1.2 

PRESENT STUDY 

PREVIOUS STUDY 

HEDL 7704-011.12 

FIGURE 5. Correlation of Adiabatic Compressibility for Saturated Sodium 
Liquid 

15 



n 

10 ̂  -

10 -̂  -

10 -4 

PRESENT STUDY 

PREVIOUS STUDY 

ADIABATIC 

_L 
500 1000 1500 2000 

TEMPERATURE (K) 

COMPRESSIBILITY 

2500 

1.6 

1.2 

0.4 -

0 
0 500 1000 1500 2000 

TEMPERATURE (K) 

THERMAL PRESSURE COEFFICIENT 

2'', 00 

3000 

-

-

1 1 

V 

\ 

1 1 

1 1 

- PRESEtIT STUDY 

- PREVIOUS STUDY 

1 1 

1 

" ^ - - ^ 

-

-

iOOu 

o 

2 

10 ' -

o 
u 
z 
o 
I/) 

z 
X 

10 ^ -

10 

1 1 1 

PREVIOUS STUDY 

1 1 1 

1 

/ / 

/ / 
/ / 

/ / 
/ / 

y y 

^ 

1 1 
0 500 1000 1500 2000 

TEMPERATURE ( " K ) 

THERAAAL EXPANSION COEFFICIENT 

2500 3000 

u 

u 
a. 

CONSTANT PRESSURE ^ ^ ^ j 

CONSTANT VOLUME 
< - _ ^ ' 

J I 

500 1000 1500 2000 2500 3000 

D. SPECIFIC HEAT 

FIGURE 6. Properties of Saturated Sodium Liquid 

TEMPERATURE (°K) 



All the quantities on the right side of Equation (25) were discussed above. 

Figure 68 compares the thermal expansion coefficients which have been de­

termined in this study with those obtained in the previous study. 

2.10 Liquid Thermal Pressure Coefficient 

The thermal pressure coefficient for the saturated liquid is calculated 

from the equation: 

At the critical point, y becomes equal to Y^g*' ^^^ temperature derivative 

of the vapor pressure. 

Figure 60 compares the thermal pressure coefficients which have been 

determined in this study with those obtained in the previous study. In the 

previous study, the linear behavior of the y^ curve near the critical point 

was not realistic because the shape of the P-V-T surface dictates a vertical 

slope at the critical point. Therefore, the properties calculated in the 

previous study were recormiended for use only up to within 100°K of the crit­

ical point. However, the values for a , B-j., and y calculated in the present 

study exhibit reasonable behavior all the way to critical point. Therefore, 

no such limitations on the present set of high-temperature properties are 

required. 

2.11 Liquid Specific Heat 

The constant-pressure specific heat for the saturated liquid is calcu­

lated from the equation: 

S = C3,t + TVup.^^^ (27) 

where all of the quantities on the right side were discussed previously. 

The constant-volume specific heat for the saturated liquid is calculated 

from C by the equation: 

Figure 6D compares the specific heats determined in this study with those 

obtained in the previous study. 
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2.12 Vapor Thermal Pressure Coefficient 

In the previous study, the mechanical (a , 3 , 3^, and y ) and thermal 

(C and C ) coefficients for the saturated vapor were not determined. In 
p V 

the case of the saturated liquid, an empirical equation was used to extrapo­

late the adiabatic compressibility 3 to the critical point, thus making it 

possible to calculate the rest of the mechanical and thermal coefficients 

using standard thermodynamic relationships. For the saturated vapor, the 

thermal pressure coefficient was chosen as the starting point. 

The thermal pressure coefficient for saturated sodium vapor up to 

1644°K can be calculated using the quasi-chemical or virial approach. For 

the quasi-chemical approach, the thermal pressure coefficient is evaluated 

numerically using the modified computer program discussed earlier: 

( # ) ^MWi^^f'^T^at^l' V̂ at) -'^\,v\at^ ^^9) 

For a virial equation of the form: 

RT ' V y2 y3 ' ^'^^' 

the thermal pressure coefficient is obtained by evaluating the required 

temperature derivative at constant volume: 

- /3P\ _ P ̂  R T / I 9B ̂  1 9C ̂  1 8 D \ ,^.. 
\ - \̂ ?f/̂  - T ̂  TI^V 3T ̂  "2 W ̂  -3 Wy (31) 

Up to 1644°K, the values for the thermal pressure coefficient calcu­

lated by both the quasi-chemical approach and the virial equation agree \/ery 
well. However, when these two approaches are used to calculate y beyond 

1644°K, the predicted values rapidly diverge, as shown in Figure 7, and nei­

ther method correctly extrapolates to y ., the known value at the critical 

point. Also, the thermal pressure coefficient would be expected to be con­

tinuous when passing from the vapor to the liquid, thus requiring a verti­

cal slope at the critical point. 
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In order to obtain the desired behavior near the critical point, the 

following equation is used: 

When the two constants, c, and c^, are evaluated empirically by using the 

values of y at 1644°K and the critical point. Equation (32) appears to 

provide the expected behavior near the critical point as shown in Fig. 7. 

Therefore, the quasi-chemical approach is used to calculate y up to 

1644°K, and Equation (32) is used from 1644°K to the critical point. 

2.13 Vapor Thermal Expansion Coefficient 

The thermal expansion coefficient for the saturated vapor is evaluated 

numerically up to 1644°K using the quasi-chemical approach: 

1 idv \ • sat sdL sax. sax, i^tts 

"p = vkr I vrr-TT- i («> ^'p ^(Tsaf ^sat: 

From 1644°K to the critical point, the thermal expansion coefficient is 

calculated from the thermal pressure coefficient using the equation: 

= "̂ ^̂  (34) 
P 1 Isat 

^V 

2.14 Vapor Specific Heat 

The constant-pressure and constant-volume specific heats for the sat­
urated vapor are evaluated numerically up to 1644°K using the quasi-
chemical approach: 

( » ) , S ' l f t j / ^ ' T s a t ^ l ' P s a t ' - ^ f T s a f 'sat ' <"> 

S ( l f \ - " ( T s a t ^ l - ^ a t ' - " ( T s a f ^ a t ' l^^) 
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Between 1644°K and the critical point, the constant-pressure and constant-

volume specific heats are calculated using the following equations: 

% = Csat ' TVapy33, (37) 

2.15 Vapor Compressibility 

The isothermal and adiabatic compressibilities for the saturated vapor 

are calculated using the following equations: 

Br = ~ (39) 
^ "̂ v 

^-d 3s = 3x17^1 (40) 

3.0 SUBCOOLED-LIQUID PROPERTIES 

3.1 Thermal Pressure Coefficient 

(23) Rowlinson^ ' pointed out that the variation of the thermal pressure 

coefficient with temperature along the isochores (constant-volume paths) is 

always small. If it is assumed that the variation of the thermal pressure 

coefficient along the isochores is negligible, then y^ becomes a function 

of specific volume only; i.e.. 

(s) Tv = ( ^ 1 - f(V) (41) 

To determine y^ in the subcooled-1iquid region, it is necessary only to know 

the specific volume and the value of y,. for the saturated liquid at the same 

specific volume. 

3.2 Pressure 

The pressure in the subcooled-1iquid region is obtained by integrating 

ion (41) along a constant-volume path, where y^ 

starting from a point on the saturated liquid curve: 

Equation (41) along a constant-volume path, where y^ remains constant. 

21 



PC'^saf T) = Psat'^sat' ' ^v'^ " \.t^ («> 

This equation is the equation-of-state for the subcooled liquid region. 

3.3 Thermal Expansion Coefficient 

Since the thermal expansion coefficient is defined by: 

«p=Kt^V - Ht̂ )p • 
use of Equation (42) to evaluate (3T/3p) results in the following re­

lationship: 

T T p(P - P „ J dy 
— = I s + p ^ ^ ^ TT^ (44) 
a (a ) . ^ dp 

P ^ P'sat yy 
The two points to be used in Equation (44) are (T, P, V=V^,.) and (T^^., 

sat sat 
P̂ ,4. V^,.) which have the same specific volume and, therefore, the same sat, sat 
thermal pressure coefficient. The density derivative of y^, dy^/dp , is 

evaluated along the saturated liquid curve. 

Figure 8A compares the thermal expansion coefficients which are calcu­

lated in this study with those obtained in the previous study. 

3.4 Specific Heat 

Since y^ is assumed to be a function of specific volume only. 

( » ) 
- 0 (45) 

V 

Using Equation (45), it can be shown that the constant-volume specific heat 

for the subcooled liquid is a function of temperature only: 

To determine Cy, it is necessary only to know the value for the saturated 

liquid at the same temperature. 
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The constant-pressure specific heat for the subcooled liquid is calcu­

lated from the equation: 

S = S •" TV-pYv (47) 

Figure SB compares the constant-pressure specific heats which have been 

calculated in this study with those obtained in the previous study. 

3.5 Compressibility 

The isothermal compressibility for the subcooled liquid is calculated 

from the equation: 
a. 

By = f (48) 
' ^V 

An alternate method of calculating 3j is based on its definition: 

Use of Equation (42) to evaluate (8P/9p)j results in the following re­

lationship: 

+ p(T - T _ J -j-^ (50) 

Figure 8C compares the isothermal compressibilities which are calculated in 

this study with those obtained in the previous study. 

The adiabatic compressibility for the subcooled liquid is determined 

from the equation: 

TVa^^ 

3.6 Enthalpy 

The effect of pressure on enthalpy in the subcooled-1iquid region is 

given by: 

{§X = ^ - M^)p ° ' " ' '"p' '"' 
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Using the values of a calculated with Equation (44), Equation (52) is inte-
r 

grated along a constant-temperature path starting from a point on the sat­

urated liquid curve: 

" -^ . t ' X \ v(i -s^'^p (53) 
sat 

3.7 Internal Energy 

The internal energy of the subcooled liquid is calculated using Equa­

tion (14). 

3.8 Entropy 

The effect of pressure on entropy in the subcooled-1 iquid region is 

given by: 

Using the values of a calculated with Equation (44), Equation (54) is in­

tegrated along a constant-temperature path starting from a point on the 

saturated liquid curve: 

S = \^t - J^ VapdT (55) 
P 

sat 

4.0 SUPERHEATED-VAPOR REGION 

4.1 Thermal Pressure Coefficient 

(4) (5) 
Both Alderson^ ' and Breton^ ' assumed that the same equation-of-state 

for the subcooled-1iquid region. Equation (42), could be applied to the 

superheated-vapor region. However, unlike the subcooled-1iquid region, 

other equations-of-state exist for the superheated-vapor region which can 

be utilized to test the assumption that the thermal pressure coefficient is 

a function of specific volume only. 

Figure 9 shows the variation of the thermal pressure coefficient in 

the superheated-vapor region along several isochores (constant-volume paths) 
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as predicted by the quasi-chemical approach and the virial equation-

of-state using Equations (29) and (31), respectively. If the thermal pres­

sure coefficient were a function of specific volume only, all of the curves 

in the superheated-vapor region would be horizontal. In spite of the fact 

that the thermal pressure coefficients are not constant along the isochores, 

the thermal pressure coefficient approach was investigated as a possible 

equation-of-state for the superheated vapor region along with the quasi-

chemical approach and the virial equation-of-state. 

4.2 Specific Heat 

For the superheated vapor region, the values for the constant-volume 

and constant-pressure specific heats would be expected to approach the 

ideal gas values at low pressures. 

Figure lOA compares the constant-volume specific heats calculated us­

ing the quasi-chemical approach and the thermal pressure coefficient ap­

proach. As expected, the values predicted by the quasi-chemical method 

3 

asymptotically approach the ideal gas value of -p R as the pressure is de­

creased. However, the values predicted by the thermal pressure coefficient 

approach are a function of temperature only. This result was previously 

derived in Equation (46) and is.a consequence of the assumption that the 

thermal pressure coefficient is a function of specific volume only. There­

fore, the thermal pressure coefficient approach can be eliminated as a rea­

sonable equation-of-state for the superheated vapor region because of the 

unreasonable values predicted for the constant-volume specific heat. 

It was shown earlier that differences in the values for the thermal 

pressure coefficient of sodium vapor predicted by the quasi-chemical 

approach and the virial equation-of-state were relatively small for pres­

sures up to the saturation value corresponding to about 1700°K (see Figure 

9). However, differences between the quasi-chemical and virial approaches 

are magnified when vapor specific heats are calculated because of the in­

creased sensitivity of these derivatives to error. Figure lOB compares 

the constant-pressure specific heats for the quasi-chemical approach and 

the virial equation-of-state. For both approaches, the low-pressure values 

for the superheated vapor show the correct behavior and asymptotically 
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5 
approach the ideal gas value of y R. However, there are substantial dif­
ferences in the values for the saturated vapor. For the same reasons as 
given by Golden and Tokar, the quasi-chemical approach was chosen over the 
virial equation as the equation-of-state for the superheated-vapor region. 

4.3 Thermal Expansion Coefficient 

The thermal expansion coefficient for the superheated vapor is evalu­

ated numerically using the quasi-chemical approach: 

m , V(T+ 1, P) - V(T, P) , X 
p V(T, P) ^^^' 

Figure IOC shows the thermal expansion coefficients calculated using Equa­

tion (56). As expected, the low-pressure values assymptotically approach 

the ideal gas values of 1/T. 

4.4 Compressibility 

The isothermal and adiabatic compressibilities for the superheated 

vapor are calculated using Equations (39) and (40), respectively. 

4.5 Enthalpy 

The enthalpy for the superheated vapor is calculated from the quasi-

chemical approach using the equation of Ewing et al.:^ ' 

H(T, P) = H°(T) + X^AH^° + X^m^° (57) 

where the superscript o refers to the standard state, Xp and X. are the 

weight fractions of dimer and tetramer, and H^^ and H.° are the heats of 

formation of the dimer and tetramer. 

4.6 Internal Energy 

The internal energy for the superheated vapor is calculated using Equa­

tion (14). 

4.7 Entropy 

The entropy for the superheated vapor is calculated from the quasi-

chemical approach using the equation of Ewing et al.:( ' 
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S(T, P) = S°(T) + - ^ + A^ - I In P + 2 / In K̂  

RX. R(NTlnNi + N^lnN, + N . l nN j 

1 M 

where N,, Nj>, and N, are the mole fractions of monomer, dimer, and tetramer, 

and Kp and K. are the equilibrium constants for the chemical reactions to 

form the di ler and tetramer. 

5.0 SUMMARY 

The set of high temperature thermodynamic properties of sodium pre­

viously recommended for sodium-cooled nuclear reactor safety analysis has 

been modified to incorporate recent experimental data for liquid enthalpy, 

vapor pressure, and the critical point. A new set of properties for the 

saturated liquid, saturated vapor, and subcooled liquid up to the critical 

isotherm have been developed. A set of properties for the superheated 

vapor has been developed for temperatures up to 1644°K. 

To develop a consistent set of superheated vapor properties for higher 

temperatures, it will be necessary to determine the equilibrium constants 

for the chemical reactions to form the dimer, tetramer, and other poly­

atomic species. 

These properties should constantly be reviewed to determine the desir­

ability of incorporating new experimental data whenever they become avail­

able. For example, the availability of new P-V-T data may make it desir­

able to use the virial approach instead of the quasi-chemical approach 

which is currently used. Also, the availability of experiment data in the 

subcooled liquid region would make it possible to check the validity of the 

assumed equation-of-state (the thermal pressure coefficient approach) for 

that region. 
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Tabulation of Satu 

Property 

Temperature 

Pressure 

Density 

Enthalpy 

Internal Energy 

Entropy 

Thermal-Expansion Coefficient 

Adiabatic Compressibility 

Isothermal Compressibility 

Thermal Pressure Coefficient 

Constant-Pressure Specific Heat 

Constant-Volume Specific Heat 

APPENDIX A 

ted Sodium Liquid Properties 

Symbol 

TSAT 

PSAT 

RHOL 

HLIQ 

ELIQ 

SLIQ 

ALPHAP 

BETAS 

BETAT 

GAMMAV 

CP 
CV 

Units 

K 
MPa 
g/cm 

J/g 
J/g 
J/g-K 

K"l 
MPa"^ 

MPa"^ 

MPa/K 

J/g-K 

J/g-K 



TSAT PSAT 
(IX) (MPA) 

300 . 2 6 3 0 3 t - 1 0 

340 . 6 1 b 6 0 E - 1 0 

<iOb . 1 J 8 4 7 L - 0 9 

• 10 .<i9BB5E-D9 

« 2 0 . 6 2 1 6 4 f 09 

4JU . l £ « 9 2 t - 0 H 

440 . 2 * J l b E - 0 b 

«bO .•S93<Jfc-0b 

4C)0 . B 4 4 0 0 E - O b 

• 7 0 . I 3 l 0 7 t - U 7 

•bO . 2 b 3 b S E - 0 7 

• 9 0 . * b 0 3 7 E - 0 7 

boo . 7 b 2 3 * t - 0 7 

b lO . 1 2 J l b t - 0 b 

b^O . l 9 7 7 b f c - 0 6 

bJO .31188 tL -0b 

b»0 . » 8 j 5 b E - 0 6 

bbO , 7 3 7 7 j t - 0 b 

bbO . U O b S t - O S 

b70 . I b - t l T t - O b 

b80 . 2 3 ' » 8 j t - 0 b 

bvo . 3 * b 8 * t - 0 b 

bbU . • 9 2 b 9 t - 0 b 

b lO . 6 9 3 * 3 E - 0 b 

bi'O . 9 b b 3 2 t - 0 b 

bJO . l J 2 9 b t - U 4 

6 4 0 . l d l 2 9 E - 0 4 

bsO , 2 4 4 b l t - 0 4 

RHOL HLIU 
(U/CC) (J/6) 

.92537 499.9 

.92J04 blJ.7 

.92071 b27,4 

.91837 5*1.1 

.91ba4 bb4.7 

.91370 bbo.3 

.911jb Sbl.b 

.9U902 595.3 

.9UbbT bOb.b 

.9U43£ 622.2 

.9U197 bJb.b 

.b^<962 b48.9 

.b97«;7 6b2.2 

.89491 675.b 

.osieiab bbb.7 

.b9019 701.9 

.do7b3 71b.1 

.bbb47 728,2 

.88310 741.3 

.bb073 754,3 

.b/83b 7b7.4 

.87599 7b0.4 

,b73b«: 793,3 

,87124 806,3 

.bb88b 819.2 

.Obb4b 832.1 

.8b41b 845.0 

.88172 8b7.b 

PROPERTIE 

tLIU SLIO 
(J/6) (J/G-K) 

499.9 2.8533 

513.7 2.8890 

527.4 2,9238 

541.1 2.9575 

554.7 2.9904 

568,3 3,0224 

581.8 3.0535 

595,3 3,0838 

b08.8 3.1134 

822.2 3.14?3 

635.b 3.1704 

b48.9 3.1979 

662,2 3,2248 

675.5 3,2511 

688.7 3,2768 

701.9 3.3019 

nS.l 3,3265 

728.2 3,3506 

741.3 3,3742 

754.3 3.3973 

767.4 3.4199 

780.4 3.4422 

793.3 3.4640 

806,3 3.4854 

819.2 3,5064 

832,1 3,5270 

845.0 3.5473 

857.8 3.5672 

S OF SATURATED SOOIUH LlfaUlU 

ALPHAP BETAS bETAT GAMMAV CP CV 
(K-1) (MPA-1) (MPA-1) (MPA/K) (J/G-Kl (J/G-K) 

,25146E-03 

.25237E-03 

.2532BE-03 

,25419E-03 

,25510E-03 

,25602E-03 

,25694E-03 

,25786E-03 

.25878E-03 

,2b970f-03 

.26063E-03 

,26155E-03 

,26248E-03 

,26341E-03 

,26434t-03 

,2t5?8E-03 

.26621E-03 

,26715E-03 

,2680<JE-03 

,26903E-03 

,26997E-03 

.27091E-03 

.27186f-03 

.27281E-03 

,27376E-03 

,27471E-03 

,27566E-03 

,27662E-03 

17008E-03 

1711bE-03 

.I7222E-03 

.17330E-03 

,17439E-03 

.17bbOE-03 

.17661E-03 

.l777Jt-03 

l7e87t-03 

18002E-03 

lbll8E-03 

18235E-03 

18333E-03 

184?2E-03 

18593E-03 

18714C-03 

18837E-03 

189b2E-03 

190b7L-03 

19214E-03 

19342E-03 

19472E-03 

l9bO3E-03 

197J5t-03 

19869t-03 

<:0U04E-03 

20140E-03 

20278E-03 

,18891E-03 

.19072E-03 

.1925bt-03 

.19443t-03 

,19632t-03 

,l9824t-03 

,2a018t-03 

,2021bt-03 

,20415E-03 

,2061bE-03 

,20b«;4t-03 

.<:10J2E-03 

.2l24Jt-03 

.£l45/t-03 

.21b74t-03 

.21894E-03 

.22117t-03 

,22343E-03 

,22372E-03 

,228U5E-a3 

,23040E-03 

,2j27eE-03 

,23b20t-03 

,2j765t-03 

.24013E-03 

,24264t-03 

.24519E-03 

.24777E-03 

.13311E*01 

.13232E«01 

.13153E«01 

,13074E*01 

.12994E»0l 

,12915E*01 

,12835E«01 

.127bbE«01 

,1267bE»01 

,12596E«01 

,12516t»01 

,12436E>01 

,12356E*01 

.12276E*U1 

,12196E«01 

,12UbE»01 

,12a36E«01 

,ll9b6E^01 

,11877E»01 

,11797E»01 

,11718E»01 

.U638E*01 

,11559E*01 

.11480E*01 

,11401E*01 

.11322E*01 

.U243E«01 

.1U65E*01 

1.3793 

1.3746 

1,3699 

1.3653 

1,3608 

1,3564 

1.3521 

1,3479 

1,3438 

1,3398 

1,3358 

1.3320 

1.3282 

1,3246 

1,3210 

1.3175 

1.3142 

1,3109 

1.3077 

1.3046 

1.3016 

1,2986 

1,2958 

1.2931 

1.2904 

1.2879 

1,2854 

1.2831 

1.2419 

1.233b 

1.22b2 

1,2170 

1,2088 

1.2008 

1.1929 

1.1851 

1.1/74 

1.1698 

1.1622 

1.154b 

1.14/3 

X.1403 

1.1332 

1.1262 

1.U93 

1.112b 

l.lObb 

1.099<: 

1.0927 

1,0863 

i,oauu 

1,0738 

1.0677 

1,0618 

i,u5b9 

1.0501 



PROPERTI 

T5AT PSAT RHOL 
(Kl (MPA) (6/CC) 

b&U .32755E-04 ,85933 

670 .43442E-04 .85695 

6bO .57132E-04 ,b545b 

690 .74535E-04 .63217 

700 .9b492E-04 .b497B 

710 .12400E-03 .b<t739 

720 .15823E-03 .84499 

TJO .20054L-03 .b-»260 

740 ,25253t-03 .bta2U 

750 ,3l601E-03 ,63780 

760 .39309t-03 ,83541 

770 ,48bl6E-03 .83301 

7fcO .59796t-03 .83060 

790 .73156t-03 .b282ii 

800 .b9044E-03 .b25b0 

810 .10/85E-02 ,82339 

820 ,13001E-U2 ,82099 

b30 ,lb6UUb-02 .8185b 

840 .18637E-02 .81617 

650 .22171t-02 .81376 

860 .26266t-02 .81135 

870 .30995E-02 .80894 

860 .36435E-02 .80653 

690 .42b73t-02 .60411 

900 .49799E-02 .80170 

910 ,57916E-02 ./9929 

920 ,b7130E-02 .79667 

930 .77b60e-02 .79445 

HLiti ELIU SLIO 
(J/6) (J/G) (J/G-K) 

870.6 

883.4 

896.2 

909.0 

921.7 

934.4 

947.1 

959.8 

972.5 

985.1 

997,7 

1010,4 

1022,9 

1035.5 

1048.1 

1060.6 

1073.2 

10b5.7 

109b.3 

1110.8 

1123.3 

1135.8 

1148,3 

1160,8 

1173,3 

1185.9 

1198,4 

1210.9 

870.6 

883.4 

896.2 

909.0 

921.7 

934.4 

947,1 

959,8 

972.5 

985,1 

997,7 

1010.3 

1022.9 

1035.5 

1048.1 

1060,6 

1073,2 

1085,7 

1098.2 

1110.8 

1123.3 

1135.8 

1148,3 

1160,8 

1173,3 

1185,9 

1198,4 

1210,9 

3,5867 

3.6060 

3.6249 

3.6435 

3.6619 

3.6799 

3.6977 

3.7152 

3.7324 

3.7494 

3.7661 

3.7826 

3.7988 

3.8149 

3.8307 

3.8463 

3.8617 

3.8768 

3.8918 

3.9067 

3.9213 

3.9358 

3.9501 

3.9642 

3.9782 

3.9920 

4.0057 

4.0192 

OF SATURATEO SOOIUH LlbUIO 

ALPHAP BtTAS UETAT GAHMAV CP CV 
(K-U (MPM-1) (MPA-1) (MPA/K) (J/G-K) (J/G-K) 

.27757E-03 

,27853E-03 

.27949E-03 

,28046E-03 

,28142E-03 

,28239E-a3 

,28336E-03 

,28433E-03 

,28530£-03 

,28628E-03 

,2e725E-03 

,2b823E-03 

,28922E-03 

,29020F-03 

,2911eE-03 

.29217E-03 

,29316E-03 

,29415E-03 

.29515E-03 

.29615E-03 

.29714E-03 

.29815E-03 

.29915E-03 

.30016E-03 

.30117E-03 

.3021BE-03 

.30319E-03 

.30421E-03 

.20418E-03 

.205b9E-03 

.20701E-03 

.20845E-03 

.20991E-03 

.21139E-03 

.212bbE-03 

.2143bE-03 

.21b91E-03 

.2174bE-03 

.21901E-03 

.220b8E-03 

.22218E-03 

.22379E-03 

.22543E-03 

.2270bE-03 

.22b7bE-03 

.23044E-03 

.23216E-03 

.233b9E-03 

.23564E-03 

.23742E-0J 

.23922E-03 

,24l04E-03 

.242b8E-03 

.24474E-03 

.24663E-03 

,24855E-03 

.2ba38E-03 

.2b303E-03 

.2bb71t-03 

.2b842E-03 

,26117t-03 

.26396E-03 

.26b/8E-03 

.26964t-03 

.27254t-03 

.27bbOE-03 

.278bOE-03 

.281b3E-03 

.28459E-03 

.28769t-03 

.29083t-03 

.29400E-03 

.29721t-03 

.3a04bt-03 

,303/3t-03 

.3070bE-03 

.3104lt-03 

.31381E-03 

.3l72bt-03 

.3i07Jt-03 

.3242bt-03 

.32782k-03 

.33142E-03 

,33507fc-03 

.U086E*01 

.110a8E*01 

.10930E*01 

.10853E*01 

.10775E«01 

.lOb98E»Ol 

.10621E«01 

.10545t«01 

.10468E«01 

.10391E»01 

.10314E«01 

,10238E*01 

,10162E*01 

.10a87E*01 

,10012E*01 

,99379E»00 

,98639E*00 

,97904£«00 

,97174E«00 

.96447E*00 

.95725E»00 

.95008E*00 

.94294E*00 

.93S85E*00 

.928B0E*00 

.92179E*aO 

.9l4e2E»00 

.90789E»00 

1.2808 

1.2786 

1.2765 

1,2746 

1,2727 

1.2708 

1.2691 

1,2675 

1.2659 

I.2b38 

1.2619 

1.2601 

1.2586 

1.2572 

1.2560 

1.2549 

1.2540 

1.2532 

1.2526 

1.2521 

1.2bl7 

1.2514 

1.2513 

1,2512 

1.2513 

1.2514 

1.2517 

1.2520 

1,0445 

1.0389 

1.03Jb 

1,0281 

1,0229 

1.01/7 

1.0127 

1.00/8 

1.0029 

.9975 

.9923 

.98/3 

.9826 

.97/9 

.9735 

.9693 

,96b2 

.9612 

.95 74 

.9537 

.9502 

.9468 

.9435 

.9403 

.9373 

.9343 

.9315 

.9287 



PROPERTIES OF SATURATEO SOUIUM LIOUIU 

> 

TSAT 
(M 

940 

950 

960 

970 

960 

990 

1000 

1010 

1020 

i030 

1040 

lObO 

lObO 

1070 

lObO 

1090 

1100 

1110 

1120 

1130 

1140 

1150 

1160 

1170 

llbO 

1190 

1200 

1210 

PSAT 
(MPA) 

.89330E-02 

.10257E-01 

.11744E-01 

.13407E-01 

.15264E-01 

.17332t-01 

.19629E-01 

.22175t-01 

.249b9E-Ul 

,28095E-01 

.31514t-0l 

,3b270£-01 

.3938bb-01 

.4j894t-Ul 

.48bl6E-01 

.54181t-01 

.60020b-bl 

.66363t-01 

.7J241E-01 

.80b89t-01 

.88739E-01 

.97176t-01 

.10637E»00 

.U625E*00 

.1<;685E*U0 

.13820E*00 

.lS036t*00 

.16334E«00 

RHOL 
(6/CC) 

.79^04 

.78962 

.7b72U 

.784/8 

.78236 

.77994 

.7/752 

.77blO 

.77206 

.7/026 

.78784 

.76542 

.7o299 

.76057 

.75815 

.75572 

.75330 

.7b088 

.74845 

.74b03 

.74361 

.74118 

.73876 

.73633 

.73391 

.73149 

.72906 

.72664 

HLIO 
(J/G) 

1223.4 

1236.0 

1248.5 

1261.0 

1273.6 

1286.1 

1298.7 

1311.3 

1323.8 

133b.4 

1349.0 

13bl.7 

1374.3 

138b.9 

1399.6 

1412.2 

1424.9 

1437.6 

1450.3 

1463.1 

1475.8 

1488.6 

1501.3 

1514.1 

15<:6.9 

1539.6 

1552.6 

1565.5 

ELIU 
(J/G) 

1223.4 

1235.9 

1248.5 

1261.0 

1273.6 

12b6.1 

129b.7 

1311.2 

1323.b 

1336.4 

1349.0 

1361.6 

1374.2 

1386.9 

1399.5 

1412.2 

1424.8 

1437.5 

1450.2 

1462.9 

1475.7 

1488.4 

1501,2 

1514,0 

1526,8 

1539,6 

1552.4 

1565.2 

SLIO 
(J/G-K) 

4,0326 

4,0459 

4,0590 

4,0720 

4.0849 

4.0976 

4.1102 

4.1227 

4.1351 

4.1474 

4.1596 

4.1717 

4.1836 

4.1955 

4.2072 

4.2189 

4.2305 

4.2420 

4.2534 

4.2647 

4.2759 

4.2870 

4.2981 

4.3090 

4.3199 

4.3307 

4.3415 

4.3521 

ALPHAP 
(K-1) 

.30523E-03 

.30625E-03 

.30727E-03 

.30830f-03 

.30933E-03 

.31037E-03 

.31140E-03 

.31244E-03 

.31349E-03 

.31453E-a3 

.31558E-03 

.31664E-03 

.31770E-03 

.31876E-03 

.31992E-03 

.32089E-03 

.32196E-03 

.32304E-03 

.32412E-03 

.32521E-03 

.32629E-03 

.3273eE-03 

.32B4BE-03 

.32958E-03 

.33069E-03 

.33180E-03 

.33292E-03 

.33404E-03 

BETAS 
(HPA-1) 

.2b04bE-03 

.25245E-03 

.25443E-03 

.25645E-03 

.25849E-03 

.26056E-03 

,26265E-03 

.26477E-03 

,26b93E-03 

,26911E-03 

,27132E-03 

,273b6E-03 

,27583E-03 

,27813E-03 

,28047E-03 

,282b4E-03 

,2b524E-03 

,28768E-03 

.290lbE-03 

,29266E-03 

,29521E-03 

,29779E-03 

.30041E-03 

,30307E-03 

,30577E-03 

.30852E-03 

,3n30E-03 

,31413E-03 

dETAT 
(MPA-I) 

.338T7E-03 

.34250t-03 

.34b29E-03 

.35012t-03 

.35400t-03 

.35793b-03 

.3619UE-03 

.36b93E-03 

.370U1E-03 

.3/414t-03 

.37b32t-03 

.3b256t-03 

.38685t-03 

.39l20t-03 

.395&0E-03 

.40007E-03 

.40'.59t-03 

.409l7t-03 

.413b2b-03 

.41853E-03 

.42330E-03 

.42bl3E-03 

,43303t-03 

.43d01b-03 

,44305E-03 

.44816E-a3 

.45335E-03 

.45861E-03 

GAMMAV 
(MPA/K) 

.90tOOE*00 

.B941bE*00 

.8e733E*00 

.88056E*00 

.873b2E«00 

.86712E»00 

.86046E«00 

.85383E*00 

.84724E»00 

.84069E«00 

.834l7E*00 

.82768E*00 

.82124E*00 

.ai482E>00 

.80844E*00 

.80209E«00 

.79577E*00 

.78949E»00 

.78324E*00 

.777a2E*00 

.77084E«00 

,76468E*00 

.75855E*00 

.7b246E»00 

.74640E*00 

.74036E*00 

.7343bE*00 

.72838E*00 

CP 
(J/G-K) 

1.2524 

1.2b29 

1.2535 

1.2542 

1.2549 

1.2557 

1.2566 

1.25/5 

1.2585 

1.2595 

1.2606 

1.261a 

1.2630 

1.2643 

1.2656 

1.2669 

1.2683 

1.2697 

1.2712 

1.2727 

t.2743 

1.2759 

1.2775 

1.2791 

1.2808 

1.2825 

1.2843 

1.2861 

CV 
(J/O-K) 

.9261 

.9235 

.9210 

.9186 

.9163 

.9141 

.9120 

.9099 

.9079 

.9059 

.9041 

.9023 

.900b 

.8909 

.8972 

.a9b7 

.8942 

.8927 

.8913 

.8900 

.8887 

.88/4 

.8862 

.8851 

.8840 

.8829 

.8819 

.8809 



PROPERTIES OF SATURATED SOUIUM LIUUIO 

3=" 
I 

TSAT 
(K) 

1220 

1230 

1240 

1250 

1260 

1270 

12tO 

1290 

1300 

1310 

1320 

1330 

1340 

1350 

1360 

1370 

1360 

1390 

1400 

1410 

1420 

1430 

1440 

1450 

1460 

1470 

I4b0 

1490 

PSAT 
(MPA) 

,17720t«00 

.19198t«00 

,20770t*00 

,22443t«00 

.238b3t»00 

,25692E«00 

,27641E«0U 

,29704£*U0 

,3188bt*00 

.34190£»00 

,36622t*00 

,39ieTt.O0 

.41889t*aO 

.44733E*00 

,47723t«00 

.5oe6bE»00 

.5416SE«00 

.57626£*a0 

.61254£*00 

.65053t»00 

.69030E«00 

.73188£»00 

.77535t»00 

.82073E»00 

.8b810E*00 

.91750£»00 

.9689bt*00 

.10226b«01 

HHOL 
(G/CC) 

.72422 

.72180 

.71937 

.71695 

.71453 

.71211 

.70969 

.7072/ 

.70485 

.70243 

.70001 

.09760 

.69518 

.89276 

.69035 

.68793 

.08552 

.68310 

.bb069 

.67828 

.67587 

.67346 

.67105 

.66864 

.66624 

.06383 

.6bl43 

.65902 

HLIO 
(J/G) 

1578.3 

1591.2 

1604.2 

1617.1 

1630.1 

1603.0 

1656.0 

1669.1 

1682.1 

1695.2 

1708.2 

1721.3 

1734.5 

1747.6 

1760.8 

1774.0 

1787.2 

lbOO.4 

1813.7 

1827.0 

1840.3 

1853.6 

1866.9 

1880.3 

1893.7 

1907.1 

1920.6 

1934.0 

ELia 
(J/6) 

1578.1 

1591.0 

lb03.9 

1616.8 

1629.7 

1642.7 

1655.6 

1668.6 

16bl.6 

1694.7 

1707.7 

1720.8 

1733.9 

1747.0 

17b0.1 

1773.2 

17b6.4 

1799.6 

1812.8 

1826.0 

1839.2 

1852.5 

1865,8 

1879.1 

1892.4 

1905.7 

1919.1 

1932.5 

SLIO 
(J/G-K) 

4.3627 

4.3732 

4.3837 

4.3940 

4.4043 

4.4146 

4.4248 

4.4349 

4.4449 

4.4549 

4.4648 

4.4747 

4.4845 

4.4942 

4.5039 

4.5135 

4.5231 

4.5326 

4.5421 

4.5515 

4.5609 

4.5702 

4.5794 

4.5887 

4.5978 

4.6069 

4.6160 

4.6250 

ALPHAP 
(K-1) 

.33517E-03 

.3363aE-03 

.33744E-03 

.33H58E-03 

.33971E-03 

.34087f-03 

.34203E-a3 

.34319E-03 

.34436E-03 

.34554E-03 

.34673E-03 

.34792E-03 

.34912E-03 

.35033E-03 

.35154E-03 

.35277E-03 

.35399E-03 

.35523E-03 

.35648E-03 

.35773E-03 

.35899E-03 

.36027E-03 

.36155E-03 

.36284E-03 

.36414E-03 

.36544E-03 

.36676E-03 

.36a09E-03 

BETAS 
(MPA-1) 

.317aOE-03 

.31992E-03 

.32288E-03 

.325e9E-03 

.32b9b£-03 

.33205E-03 

.3J521E-03 

.33e42£-03 

.34169E-03 

.34501E-03 

.34b3a£-03 

.351b2£-03 

.3bb31E-03 

.35886E-03 

.36247E-03 

.36615E-03 

.36990E-03 

.37371E-03 

.377b9t-03 

.3blb4E-03 

.38556E-03 

.38966E-03 

.393e4E-03 

.39809E-03 

.40243E-03 

.40685E-03 

.4U3OE-03 

.4lb95E-03 

BETAT 
(MPA-l) 

.46394E-03 

.46935t-03 

.47484E-03 

.48042L-03 

.4bo05t-03 

.491/bt-03 

.49/blE-03 

.b03b2£-03 

.50952t-03 

.5J5blt-03 

.5<:lb0b-03 

.52bUbb-03 

.5344bt-03 

.54094E-03 

.54753E-03 

.5b422£-03 

.bbl02E-03 

.bo794t-03 

.b749Ot-03 

.bb210E-03 

.58937t-03 

.b9o75£-03 

.60426E-03 

.61190t-03 

.61967E-03 

.6275bt-03 

.b3562t-03 

.64381£-a3 

GAMMAV 
(MPA/K) 

.72244E«0«) 

.71652E»00 

.71063E*00 

.70477E«00 

.69893E*aO 

.69312£»00 

.6a734E*00 

.6S159£*00 

.6758o£*00 

.67017E»00 

.66449E*00 

.6Sab4E»00 

.65322E*00 

.64762E«00 

.64205E*00 

.63650E«00 

.63098E*00 

.6254BE*00 

.62000E*00 

.61455E*00 

.60912£*00 

•60371E*00 

.59a33E»00 

.59297E*00 

.S8763E*00 

.5a231E»00 

.57701E«00 

.57174E*00 

CP 
(J/G-K) 

1.2879 

1.2897 

1.2916 

1.2934 

1.2954 

1.2973 

1.2993 

1.3012 

1.3032 

1.3052 

1.3073 

1.3093 

1.3114 

1.3135 

1.3156 

1.3177 

1.3199 

1.3220 

1.3242 

1.3264 

1.3286 

1.3308 

1.3330 

1.3353 

1.3375 

1.3398 

1.3421 

1.3444 

CV 
(J/G-K) 

.8800 

.8791 

.8782 

.8774 

.8767 

.8759 

.8732 

.8740 

.8/40 

.8734 

.8728 

.8723 

.8718 

.8714 

.8709 

.8706 

.8702 

.8699 

.8690 

.8694 

.8692 

.8690 

.8688 

.868/ 

.868b 

.8686 

.8686 

.8680 



PROPERTIES OF SATURATED SODIUM LIUUID 

TSAT PSAT HHOL HLIO ELIO SLIO ALPHAP BETAS BETAT GAMMAV CP CV 
(K) (MPA) (fo/CC) (J/6) (J/G) (J/G-K) (K-1) (MPA-1) (MPA-l) (MPA/K) (J/G-Kl (J/G-Kl 

1500 

IblO 

lb20 

lb30 

1540 

1550 

IbbO 

1570 

IbBO 

1590 

IbOO 

lolO 

IbdO 

1630 

1640 

1650 

1660 

1670 

1680 

1690 

1700 

1710 

1720 

1730 

1740 

1750 

1760 

1770 

.107e4b*01 

.1136bt.01 

.11968E.01 

.12595£«01 

.13246E*0l 

.13922E*ai 

.14b22t*01 

.15349t«01 

.16101£*0l 

,lb881c*01 

,17667L*01 

.ia321£«01 

.193b4t»01 

.20275£»01 

.21196E»01 

.22146E»01 

.23127t.01 

.24139E*01 

.251b2£*01 

.26257t*01 

.27364£»01 

.28504t*01 

.29678E.01 

.30880£«ai 

.32128E*01 

.33404t*0l 

.34716t*01 

.36a64E*01 

.05662 

.03422 

.65182 

.04942 

.64703 

.0«463 

.04224 

.03984 

.03745 

.63506 

.63266 

.63029 

.62790 

.0<:b52 

.02314 

.02076 

.01630 

.61595 

.61353 

.011U9 

.00604 

.60617 

.00366 

.00118 

.59066 

.39613 

.59358 

.59101 

1947.5 

1961.1 

1974.6 

19bb.2 

2001.8 

201b.4 

2029.0 

2042.7 

20b6.4 

2070.1 

2083.8 

2097.6 

2111.4 

2125.2 

2139.1 

2152.9 

2166.9 

2180.8 

2194.9 

2208.9 

2223.1 

2237.3 

2251.5 

2265.9 

2280.2 

2294.7 

2309.2 

2323.7 

1945.9 

1959.3 

1972.8 

1986.2 

1999.7 

2013.2 

2026.7 

2040.3 

2053.8 

2067.4 

2081.0 

2094.7 

2108.3 

2122.0 

2i3b.7 

2149.4 

2163.1 

2176.9 

2190.8 

2204.7 

2216.6 

2232.6 

2246.6 

22O0.7 

2274,9 

2289.1 

2303.3 

2317.6 

4.6340 

4.6429 

4.6518 

4.6606 

4.6694 

4.6781 

4.6868 

4.6955 

4.7041 

4.7127 

4.7212 

4.7297 

4.7382 

4.7466 

4.7550 

4.7633 

4.7716 

4.7799 

4.7882 

4.7965 

4.8047 

4.8129 

4.8211 

4.8293 

4.8375 

4.8456 

4.8538 

4.8619 

.36943E-03 

.37078E-03 

.37214E-03 

.37351E-03 

.37490E-03 

.37629E-03 

.37770E-03 

.37912E-03 

.38055E-03 

.38200E-03 

.38346E-03 

.38493E-03 

,38642E-03 

.38792E-03 

.38944E-03 

.39244E-03 

.39660E-03 

.40086E-03 

.40522E-03 

.40969E-03 

.4142TE-03 

.41896E-03 

.42376E-03 

.42a6aE-03 

,43373E-03 

.43892E-03 

.44423E-03 

.44969E-03 

.42064E-03 

.42542E-03 

.43030E-03 

.43528E-03 

.44037E-03 

.44556E-03 

.4b086E-03 

.4b62/E-03 

,46180E-03 

.4674bE-03 

.47323E-03 

.47914E-03 

.48blbE-03 

.4913b£-03 

.4976bE-03 

.50415E-03 

.51U7/E-03 

.517b5£-03 

.524bOE-03 

.53162t-03 

,53a91E-03 

,54639E-03 

.55406E-03 

.56193E-03 

.57000E-03 

.57829E-03 

.5a680E-03 

.59555E-03 

.65215E-03 

.66064L-03 

.66928t-03 

.67808L-03 

.6b/05t-03 

.69blbt-03 

.7U549E-03 

.7149bb-03 

.72465E-03 

.73450E-03 

.74456E-03 

.7548lt-03 

.76b27t-03 

.77595t-03 

.7b684t-03 

.79985E-03 

.ei465t-03 

.82990b-a3 

.8456<:E-03 

.86l82t-03 

.87853t-03 

.b9577E-03 

.91357t-03 

.93l94t-03 

,95091E-03 

.97052E-03 

.99078E-03 

.10117E-02 

.S6648E*00 

.56125E*00 

.55603E»00 

.55084E*00 

.54566E*00 

.54051E*00 

.53537E«00 

.53026E»00 

.52516E.00 

.52008E«ao 

.51501E*00 

.50997E*00 

.5a494E*00 

.49993£*00 

.49494t»00 

.49064E*00 

.4a6a3E>00 

.4a302E*00 

.47920E»00-

.47b38E*00 

.4Tlb4E»00 

.46T70E*00 

.4638bE*00 

.45999E*00 

.45613E«00 

.45225L*00 

.44B36E*00 

.44447E*00 

1.3467 

1.3490 

1.3514 

1.3537 

1.3501 

1.3585 

1.3608 

1.3632 

1.3656 

1.3681 

1.3705 

1.3729 

1.3/54 

1.3779 

1.3803 

1.3843 

1.3b95 

1.3948 

1.4002 

1.4058 

1.4114 

1.4172 

1.4232 

1.4292 

1.4355 

1.4419 

1.4484 

1.4551 

.8686 

.8687 

.8688 

.8690 

.8692 

.8694 

.8697 

.8700 

.8703 

.8707 

.8711 

.8715 

.8720 

.8723 

.8731 

.8725 

.8712 

.8698 

.8685 

.86/1 

.8658 

.8645 

.8631 

.8618 

.8605 

.8591 

.8b78 

.8565 

> 



TSAT PSAT 
(Kt (MPA) 

ITbO .3744BE*01 

ITVO .3a8b9L*0t 

IBOO .4032Tt*01 

1810 .41823E*01 

1020 .43356E»01 

1830 .44928E*01 

iB40 .46539t«01 

lf<5U .4bl90E»01 

1660 .4VbbOt*al 

1870 .Slbl0t*01 

1880 .b3381b«01 

1890 .55193E«01 

1900 .S7U47t»01 

1910 .58942k»01 

1920 .60b79t»01 

1930 .62b59E«0l 

1940 .64db2E*01 

1950 .6694bE*01 

1960 .6905faE«ai 

1970 .71211E*01 

1980 .73409E»0l 

1990 .T5652E*01 

2000 .77939E»01 

2010 .aa272£*01 

2020 .82651E*01 

2030 .85075E«01 

2040 .87546E*01 

205U .90063E*01 

RHOL HLIU 
(G/CCI (J/G) 

.58843 2338.4 

.58583 2353.1 

.58321 2367.8 

.bb057 2382.7 

.5/791 2397.6 

.57523 2412.6 

.5/253 2427.6 

.56981 2442.a 

.56707 2458.0 

.50431 2473.3 

.50153 2488.7 

.55872 2504,2 

,55589 2519,7 

.bb304 2535.4 

.55017 2551.1 

.3472/ e567.0 

.54434 2be2.9 

.34139 2599.0 

.53841 2615.1 

.53540 2631.4 

.53237 2647.8 

.52930 2664.3 

.52621 2680.9 

.52308 2697.6 

.51993 2714.5 

.51674 2731.5 

.51351 2748.6 

.51020 2765.9 

PROPERTIES 

ELIQ SLIQ 
(J/G) (J/G-K) 

2332.0 4.8700 

2346.4 4.8781 

2360.9 4.8862 

2375.5 4.8943 

2390.1 4.9023 

2404.a 4.9104 

2419.5 4.9184 

2434.3 4.9265 

2449.2 4.9345 

2464.2 4.9426 

2479.2 4.9506 

2494.3 4.9587 

2509.5 4.9667 

2524.7 4.9747 

2540.1 4.9828 

2555.5 4.9908 

2571.0 4.9989 

2586.6 5.0069 

2602.3 5.0150 

261B.1 5.0231 

2634.0 5.0311 

2650.0 5.0392 

2666.1 5.0474 

2682.3 5.0555 

2698.6 5.0636 

2715.0 5.071B 

2731.6 5.0800 

2748.2 5.0882 

or SATUNATEO SOOIUH LIUUIO 

ALPHAP BtTAS BETAT 6AHHAV CP CV 
IK-IJ (HPA-ll (HPA-1> (HPA/K) (J/G-Kl (J/G-Kl 

.45S29E-03 

,4«I04E-03 

.46696E-03 

.47304f-03 

.47929E-03 

.48572E-a3 

.49233E-03 

,4991SE-03 

,50616£-03 

.S1339E-03 

,5208SE-03 

,52854E-03 

.53647E-03 

,54466E-03 

.55312E-03 

.S6187E-03 

.57091E-03 

.5B027E-03 

,5a996E-03 

.600a0E-03 

.61040E-03 

.62120E-03 

.63240E-03 

,64404E-03 

.65614E-03 

.66873E-03 

,68184E-03 

,69550E-03 

.6a453E-03 

.61377E-03 

.62327E-03 

.63305E-03 

.64311E-03 

,65347E-03 

.66414E-03 

.67514E-03 

.6864BE-03 

.6961bE-03 

.71025E-03 

.72272E-03 

.73560E-03 

.74892E-03 

.76269E-03 

.T7694E-03 

.791/0E-03 

.8U699E-03 

.822O5E-03 

.83930E-03 

.a563bE-03 

.87412E-03 

.b9257E-03 

.91177E-03 

.93176E-03 

.9526UE-03 

.97433E-03 

.99703E-03 

.10334E-02 

.105b9E-02 

.10791E-02 

.11032E-02 

.11281E-02 

.Ub40E-02 

.lldU9£-02 

.1208b£-02 

.12377E-02 

.1267b£-02 

.12991E-02 

.13316E-02 

.136bbt-02 

.l400a£-02 

.14376E-02 

.14760E-02 

.l5160t-02 

.15b78£-02 

.16016E-02 

.10473E-02 

.I6952E-02 

.17453E-02 

.17979E-02 

.18b31£-02 

.19111E-02 

.19720h-02 

.20362E-02 

.21037E-02 

.44056E*Otl 

.43665E*00 

.43273£»00 

.42879E*00 

.42485E»00 

.42089t»00 

.41692E*00 

.41294E.00 

.40a9b£*00 

.40495E»00 

.4aO94E*0O 

.39691E*00 

.392b7E*ao 

.38882E«00 

.38476E*00 

.3806bE*00 

.37659E«00 

.37248E.00 

.36837£*00 

.36423E*00 

.36008£*00 

.35592E«00 

.35174E«00 

.34755E*00 

.34333E»00 

.33911E*00 

.33486E*00 

.33a60E*00 

1.4620 

1.4691 

1.4764 

1.4838 

1.4915 

1.4994 

l.b07b 

1.5159 

1.5245 

1.5334 

1.5425 

1.5519 

1.5616 

1.5717 

1.5b20 

1.5927 

1.603b 

1.6152 

1.6271 

1.6394 

1.6521 

1.6653 

1.6790 

1.6932 

1.7080 

1.7233 

1.7393 

1.7560 

.aSbJ 

.8540 

.8527 

.851b 

.8503 

.8490 

.8479 

.846/ 

.84bb 

.8444 

.8433 

.8423 

.8413 

.8403 

.8393 

.8384 

.8373 

.8367 

.8360 

.83bj 

.8346 

.8340 

.a33b 

.8331 

.8327 

.8323 

.8323 

.8322 



PROPERTIES OF SATURATEO SOOIUH LIOUIU 

TSAT PSAT HHOL HLIO ELIO SLIO ALPHAP BETAS BETAT GAMMAV CP CV 
(K> (HPA) (6/CC) (J/G) (J/6) (J/G-K) (K-I) (MPA-1) (MPA-1) (HPA/Kl (J/G-Kl (J/G-K) 

2060 

2070 

2080 

2099 

2100 

2110 

21<:0 

2130 

2140 

2150 

2160 

2170 

2180 

2190 

2200 

2210 

2£20 

2230 

2240 

2250 

2260 

2270 

22bO 

2290 

2300 

2310 

2320 

2330 

.92627E*01 

.95238E.01 

.97B96£»01 

.100b0£«02 

.1033bE.fc2 

.10bl6b*02 

.10901E*02 

.11191E.02 

.11485£«02 

.11785E.02 

.12090E.02 

.12399t«02 

.12714E.02 

.1303JE*02 

.1335b£*02 

.13687£*02 

.14022t*02 

.1436U*02 

.14706E*02 

.15056t»02 

.Ib4ll£«a2 

.15771E.02 

.16136£*02 

.16506t«02 

.16881E*02 

.17262E«02 

.17648£*02 

.1803b£»02 

.50696 

.bU363 

.b0026 

.496bb 

.49340 

.4bV90 

.>»863b 

.48278 

.47914 

.4/540 

.47172 

.407v3 

.4b«0b 

.4b017 

.43b2U 

.4b21b 

.4480b 

.44387 

.43961 

.43527 

.43085 

.42633 

.42171 

,41699 

.41216 

.40720 

.40212 

.J969U 

2783.3 

2800.9 

2818.6 

2836.5 

2854.6 

28/,;.8 

2891.3 

2909.9 

292B.7 

2947.8 

2967.1 

2906.o 

3006.3 

3026.3 

3046.6 

3067.2 

3088.0 

3109.2 

3130.7 

3152.6 

3174.9 

3197.6 

3220.8 

3244.4 

3268.b 

3293.2 

3318.3 

3344.4 

2765.0 

2782.0 

2799.1 

2816.3 

2833.6 

2bbl.2 

2b6b.9 

2886.7 

2904.8 

2923.0 

2941.4 

2960.1 

2978.9 

2998.0 

3017.3 

3036.9 

3056.7 

3076.9 

3097.3 

3118.0 

3139.1 

3160,6 

3182,5 

3204.8 

3227.5 

3250.8 

3274.6 

3299.0 

5.0964 

5.1047 

5.1130 

5.1213 

5.1296 

5.1380 

5.1465 

5.1550 

5.1635 

5.1721 

5.1807 

5.1694 

5.1982 

5,2070 

5,2160 

5.2250 

5.2340 

5.2432 

5.2525 

5.2619 

5.2714 

5.2811 

5.2909 

5.3008 

5.3109 

5.3212 

5.3318 

5.3425 

.7D974E-03 

.72462E-03 

.74017E-03 

.7S643E-03 

.77346E-03 

.79131E-03 

.81005E-03 

.fl2975E-03 

.fl5047E-03 

.87231E-03 

.89S35E-03 

.91970E-03 

.94546E-03 

.97281E-03 

.10019E-02 

.1032aE-02 

.10657E-02 

.llOlOE-02 

.11387E-02 

.11793E-02 

.12230E-02 

.12702E-02 

.13213E-02 

,13770E-02 

,14377E-02 

.15043E-02 

,15777E-02 

,16590E-02 

,10208E-02 

,10456E-02 

.10716E-02 

.1098bE-02 

.1I274E-02 

.11574E-02 

.11891E-02 

.12224E-02 

.12575E-02 

.12947E-02 

.1JJ40E-02 

.1373OE-02 

.14199E-02 

.14b69£-02 

.15171E.02 

.15707E-02 

.I6280E-02 

.16896E-02 

.17559E-02 

.1827JE-02 

.1904/E-02 

.19887E-02 

.20802E-02 

.21803E-02 

.229U2E-02 

.2411bE-02 

.2b46lE-02 

.269b2E-02 

.21750E-02 

.22502E-02 

.2329/E-02 

.24138E-02 

.25030E-02 

.2b97bt-02 

.269b0b-02 

.28049E-02 

.291b7£-02 

.30402E-02 

.317U1E-02 

.3jU92t-02 

.J4584E-02 

.Jbld7£-02 

.379l5t-02 

.J9/8UE-02 

.41798t-02 

.43987t-02 

.463b8£-02 

.4b966£-02 

.51bO9E-02 

.54930E-02 

.5b369£-02 

.O217JE-02 

.6b400t-02 

.71118£-a2 

.76410t-02 

.b2382£-02 

.32632E*00 

.32202E*00 

.31771E*00 

.31337E«00 

.30902£*00 

.30464£«00 

.30024E*00 

.29583E«00 

.29139e»00 

.2a692E«00 

.2a244E*00 

.27793E«00 

.27339E»00 

.26883E*00 

.26424E*00 

.25962E«U0 

.25497E*00 

.25029E*00 

.24558E*00 

.24084E*00 

.23605E«00 

.23124E*00 

.22638E*00 

.22I47E*00 

.21653E.00 

.21153E«00 

.20648E*00 

.20137E*00 

1.7734 

1.7915 

1.810S 

1.8303 

1.8510 

1.8727 

1.8955 

1.9195 

1.9447 

1.9712 

1.9992 

2.0287 

2.0b00 

2.0931 

2.1282 

2.1656 

2.2054 

2.2479 

2.2934 

2.3422 

2.3947 

2.4514 

2.5127 

2.5793 

2.6519 

2.7313 

2.8187 

2.9153 

.B323 

.8324 

.8327 

.8332 

.833/ 

.8345 

.d334 

.a36b 

.8379 

.8394 

.8412 

.8433 

.84b7 

.848b 

.8516 

.85bl 

.8590 

.8634 

.8684 

.8741 

.8804 

.8875 

.89b5 

.9045 

.9147 

.9262 

.9393 

.9541 



PROPERTIES OF SATURATED SODIUM LIQUID 

I 

T&AT 
(•) 

2340 

2350 

2360 

2370 

2380 

2390 

24U0 

2*10 

2420 

2*30 

2440 

24S0 

246U 

2470 

2*bO 

2490 

2S00 

2bo3.3 

PSAT 
(MPA) 

.16435E*U2 

.18836E«02 

.19242E»02 

.196S4E«02 

.20071fc*02 

.20493E*02 

.20921t«02 

.213bJt»02 

.21791E*02 

.22234t*U2 

.22b83E<02 

.23137E«02 

.2359bE«02 

.240bOE«02 

.24529t»02 

.25004E»02 

.25484t»02 

.25b41E.02 

HHOL 
(G/CC) 

.39152 

.38598 

.38025 

.37432 

.3t>81b 

.Jbl75 

.33503 

.34001 

.34058 

.33270 

.3242b 

.31511 

.30506 

.29377 

.2bUbO 

.2b413 

.23853 

.21342 

HLIQ 
(J/6) 

3371.1 

339B.b 

3427.0 

345b.4 

3486.9 

3518.7 

35S2.0 

3568.9 

3b24.0 

3663.5 

370b.0 

3752.5 

3804.2 

38b3.3 

3934.1 

4026.8 

4188.3 

4443.0 

ELIQ 
(J/b) 

3324.1 

3349.8 

3376.4 

3403.9 

3432.4 

3482.0 

3493.0 

3525.6 

35e0.0 

3596.6 

3b3b.l 

3b79.1 

3726.8 

3781.4 

384b.7 

3932.2 

4081.5 

4322.9 

SLIQ 
(J/G-K) 

5.3535 

5,3648 

5.3764 

5.3883 

5.4007 

5.4136 

5.4270 

5.4410 

5.4558 

5.4715 

5.4885 

5.5069 

5.5273 

5.5507 

5.5786 

5.6153 

5.6794 

ALPHAP 
(K-1) 

.17494E-02 

.18507E-02 

.19651E-02 

.20953E-02 

.22448E-02 

.24183E-02 

.26224E-02 

.28660F-02 

.31623E-02 

.35307E-02 

.40024f-02 

.46296E-02 

.55084E-02 

.6B384E-02 

.91237E-02 

.14179E-01 

.41398E-01 

bETAS 
(MPA-1) 

.28647E-02 

.30552E-02 

.32723E-02 

.35219E-02 

.38121E-02 

.41535E-02 

.4561UE-02 

.50559E-02 

,56698E-02 

.b4512E-02 

.74797E.02 

.88945E-02 

.109b4E-01 

.1427/E-Ol 

.20441E-01 

.359U6E-01 

.14650E*00 

BtTAT 
(MPA-1) 

.89161k-02 

.96913t-02 

.105d5L-01 

.llb2Jt-01 

.l2843b-01 

.14293E-01 

.16041E-01 

.1818lt-01 

.2085bE-01 

.24280E-OI 

.2b8a3t-01 

.35022t-01 

.440b6E-01 

.5e347t-01 

.84153E-01 

.14521t«00 

.5222U*00 

6AMMAV 
(MPA/K) 

.19621E*00 

.19097E*00 

.I8566E*00 

.18027E*00 

.1747eE»00 

.lb919E>00 

.1634bE»00 

.157b4E»00 

.15162E»00 

.14542E*00 

.13B96E*00 

.13219E*00 

.12500E«00 

.I1720E*00 

.I0842E*00 

.97646E-01 

.79275E-01 

.4a432E-01 

CP 
(J/G-KJ 

3.0226 

3.1426 
t 

3.2777 

3.4312 

3.6O70 

3.8106 

4.0495 

4.3339 

4.6789 

5.1069 

5.6534 

6.37a2 

7.3915 

8.9221 

11.5473 

17.3398 

47.8072 

CV 
(J/G-K) 

.9711 

.9907 

1.0133 

1.0397 

1.0706 

1.1073 

1.1514 

1.2052 

1.2720 

1.3569 

1.4681 

1.6199 

1.8390 

i.ldid 

2.8048 

4.2876 

13.4113 





APPENDIX B 

Tabulation of Saturated Sodium Vapor Properties 

Property 

Temperature 

Pressure 

Density 

Enthalpy 

Internal Energy 

Vapor Entropy 

Thermal-Expansion Coefficient 

Adiabatic Compressibility 

Isothermal Compressibility 

Thermal Pressure Coefficient 

Constant-Pressure Specific Heat 

Constant-Volume Specific Heat 

Symbol Units 

TSAT 

PSAT 

RHOV 

HVAP 

EVAP 

SVAP 

ALPHAP 

BETAS 

BETAT 

GAMMAV 

CP 
CV 

K 
MPa 
g/cm 

0/g 
J/g 
J/g-K 

K-1 
MPa"l 

MPa"l 

MPa/K 

J/g-K 

J/g-K 

B-1 



PROPERTIES OF SATURATED SODIUM VAPOR 

03 
I 
ro 

TSAT 
(K) 

380 

390 

400 

410 

420 

430 

44 0 

450 

4b0 

470 

4B0 

490 

500 

510 

520 

530 

540 

550 

560 

570 

580 

590 

bOO 

610 

620 

630 

640 

650 

PSAT 
(MPA) 

.26303E-10 

.61660E-10 

.13847E-09 

.29885t-09 

.62160t-09 

.12492L-08 

.24316t-08 

.45939e-08 

.84400E-08 

.151076-07 

.26385E-07 

.45037t-u7 

.75234fc-07 

.1231bE-06 

.19775t-06 

.31188E-06 

.48355t-U6 

.73773t-06 

.I1085t-05 

.16417E-05 

.23983t-05 

.34584t-0b 

.49259t-05 

.69343E-05 

.96532t-05 

.13296t-04 

.181296-04 

.24481b-04 

RHOV 
(G/tC) 

.i9148t-l2 

.43742t-12 

.93790t-12 

.20172t-ll 

.409bbL-ll 

.U0431t-ll 

.15303t-10 

.2b276t-10 

.5uB3bt-10 

.89Ue4t-10 

.1524lt-09 

.23494L-U9 

.4l754f09 

.b7039t-U9 

.Iu5b4b-U8 

.lo35bt-08 

.<:4904L-08 

.37329t-U6 

.5512bt-ue 

.802756-08 

.115346-07 

.163656-07 

.229426-07 

.317*76-07 

.435946-07 

.591546-07 

.794836-07 

.105806-06 

HVAP 
(J/G) 

5002.8 

5011.5 

5U20.1 

5028.6 

5037.1 

5045.4 

5033,7 

5061.9 

5069.9 

5U77.9 

3085,7 

5U9J.4 

5101.0 

5108.4 

5115.6 

5122,8 

5129,7 

5136.6 

5143,2 

5149.7 

5156.1 

5162.3 

5168.3 

5174.2 

5179.9 

5185.4 

5190.8 

5196.1 

EVAP 
(J/G) 

4865.4 

4870.5 

4875,5 

4880.5 

4883.3 

4890.1 

4894.8 

4899.4 

4903.9 

4908,3 

4912,6 

4916,7 

4920,8 

4924.7 

4928.4 

4932.1 

4935.6 

4938.9 

4942.2 

4945.2 

4948,2 

4950,9 

4953.6 

4956.1 

4958.4 

4960.7 

4962.8 

4964,7 

SVAP 
(J/Q-K) 

14.7029 

14.4218 

14.1555 

13,9028 

13,6627 

13,4344 

13,2169 

13.0095 

12,8116 

12.6224 

12,4415 

12.2683 

12,1023 

11,9430 

11.7901 

11,6431 

11.5018 

11,3658 

11.2348 

11,1085 

10.9867 

10.R691 

10.7556 

10.6458 

10.5397 

10.4371 

10.3377 

10.2415 

ALPHAP 
(K-l) 

,265746-02 

.259506-02 

.253666-02 

.24819E-02 

.243076-02 

.23fl29E-02 

.233826-02 

.229646-02 

.225756-02 

.222116-02 

.21873E-02 

.215576-02 

.212646-02 

.209906-02 

.207376-02 

.205016-02 

.20281E-02 

.20077E-02 

.19888E-02 

.19712E-02 

.195486-02 

.193936-02 

.192526-02 

.191196-02 

.189946-02 

.188776-02 

.18766E-02 

.186626-02 

BETAS 
(MPA-1) 

.23B816«11 

.102646*11 

.460736*10 

.215286*10 

.104416*10 

.524146*09 

.271716*09 

,145126*09 

.796996*08 

.449216*08 

.259416*08 

.153256*08 

.924796*07 

.569336*07 

.357146*07 

.228036*07 

.148046*07 

.976306*06 

.653496*06 

.443616*06 

.305176*06 

.212b06*06 

.149896*06 

.106896*06 

.770596*05 

.561276*05 

.^12856*05 

.306546*05 

BETAT 
(MPA-1) 

.38034E*11 

.16226E*11 

.72261E*10 

.334e7E*10 

.1610JE*10 

.80138E*09 

.411806*09 

.218036*09 

.118716*09 

.663426*08 

.379976*08 

.222696*08 

.133376*08 

.815166*07 

.507886*07 

.322216*07 

.207946*07 

.136386*07 

.908296*06 

.613736*06 

.420436*06 

.291796*06 

.205046*06 

.145786*06 

.104826*06 

.761756*05 

.559246*05 

.414576*05 

GAMMAV 
(MPA/K> 

.698706-13 

.15993E-12 

.35103E-12 

.74115E-12 

.150956-11 

.29735E-11 

.567796-11 

.10533E-10 

.190176-10 

.334806-10 

.57564E-40 

.9680J6-10 

.159446-09 

.257506-09 

.40830E-09 

.636256-09 

.97533E-09 

.14721E-08 

.21896E-oa 

.321186-08 

.464946-08 

.664686-06 

.93896E-08 

.13115E-07 

,1812IE-07 

.24781E-07 

.335566-07 

.45014E-07 

CP 
(J/G-K) 

.9899 

1.0067 

1.0256 

1.0464 

1.0693 

1.0943 

1.1213 

1.1503 

1.1812 

1.2140 

1.2486 

1.2849 

1.3227 

1.3619 

1.4025 

1.4442 

1.4868 

1.5304 

1.5746 

1.6193 

1.6643 

1.7096 

1.7549 

1.8001 

1.8451 

1.8896 

1.9336 

1.9769 

CV 
(J/6-KI 

.6215 

.6368 

.6539 

.6727 

.6933 

.7157 

.7398 

.7b3b 

.7931 

.8220 

.8525 

.8842 

.9172 

.9512 

.9882 

1.0220 

1.0585 

1.0935 

1.1329 

1.1704 

1.2081 

1.2456 

1.2829 

1.3199 

1.3564 

1.3923 

1.4273 

1.4618 



PROPERTIES OF SATURATED SODIUM VAPOH 

TSAT PSAT RHOV HVAP EVAP SVAP ALPHAP BETAS BETAT GAMMAV CP CV 
(K) (MPA) (G/L(.) (J/G) (J/6) (J/G-K) (K-l) (MPA-1) (MPA-1) (MPA/K) (J/G-KI (J/G-KI 

bbO 

670 

bHO 

690 

700 

710 

720 

730 

740 

750 

760 

770 

780 

790 

800 

810 

820 

630 

fc«0 

850 

860 

870 

880 

890 

900 

910 

920 

930 

.327556-04 

.434426-04 

.571326-04 

.745356-04 

.964926-04 

.124006-03 

.158236-03 

.200546-03 

.252536-03 

.316016-03 

.393096-03 

.486166-03 

.597966-03 

.731566-03 

.890446-03 

.107856-02 

.130016-02 

.156006-02 

.186376-02 

.221716-02 

.262666-02 

.309956-02 

.364356-02 

.426736-02 

.497996-02 

.57916E-02 

.671306-02 

.773606-02 

.139596-06 

.182596-06 

.23b9l6-0b 

.305006-06 

,389746-06 

.«94506-06 

.b231»6-06 

.780136-06 

.9705b6-0b 

.1200<:6-05 

.147576-05 

.180436-05 

.219446-05 

.2655^6-05 

.319696-05 

,383106-05 

.456986-05 

.542716-05 

.641806-05 

.755886-05 

.886736-05 

.103636-04 

.120666-04 

.139996-04 

.161866-04 

.106536-04 

.214276-U4 

.2'.5376-04 

5201.2 

5206.2 

5211.0 

5215.7 

5220,3 

5224,7 

5229,0 

5£33,2 

5237,3 

5241.3 

5243,1 

5248,9 

5252,6 

5256,2 

5259.7 

52bJ.l 

5266.5 

5269.8 

5273.1 

5276.3 

5279.4 

5282.6 

5285.6 

5288.7 

5291.7 

3294.7 

5297.7 

5300.7 

4966.6 

4968.3 

4969,8 

4971,3 

4972.7 

4973.9 

4975.1 

4976.1 

4977.1 

4978.0 

4978.7 

4979.5 

4980.1 

49O0.7 

4981.2 

4981.6 

4982.0 

4982.4 

498£.7 

4983.0 

4983.2 

4983,5 

4983,7 

4983.9 

4984.1 

4984.3 

4984.4 

4984.6 

10.1482 

10.0579 

9.9702 

9.8852 

9.8027 

9.7225 

9,6447 

9.5691 

9.4957 

9.4242 

9.3548 

9.2872 

9,2214 

9,1575 

9,0952 

9,0345 

8,9754 

8,9179 

8,8619 

8,8073 

8.7540 

8.7022 

8.6516 

8.6023 

8.5542 

8.5073 

8.4615 

8.4169 

185626-02 

184686-02 

18377E-02 

182916-02 

182076-02 

181256-02 

180436-02 

179676-02 

178916-02 

178156-02 

177396-02 

176646-02 

175896-02 

175146-02 

174396-02 

,173636-02 

172866-02 

,172086-02 

171306-02 

17051E-02 

16971E-02 

.168906-02 

.168086-02 

,167256-02 

166416-02 

165566-02 

164716-02 

163846-02 

.229656*05 

.173536*05 

.132206*05 

.101306*05 

.785186*04 

.611776*04 

.479956*04 

.379036*04 

.301236*04 

.240846*04 

.193696*04 

.156656*04 

.127386*04 

.104136*04 

.856456*03 

.706216*03 

.385736*03 

.487996*03 

.408336*03 

.34311L*03 

.289476*03 

.245176*03 

.208446*03 

.177866*03 

.152306*03 

.130866*03 

.112816*03 

.975596*02 

.310186*05 

.2J414E*0S 

.178236*05 

.136786*05 

.105786*05 

.824156*04 

.646686*04 

.510886*04 

.40b246*04 

.325056*04 

.26166E*04 

.211856*04 

.172476*04 

.14117E*04 

.116146*04 

.960206*03 

.797646*03 

.665656*03 

.557956*03 

.46968E*03 

.396996*03 

.336896*03 

.286986*03 

.245376*03 

.210556*03 

.181296*03 

.156616*03 

.135746*03 

.59844E-07 

.78877E-07 

.103116-06 

.13372E-06 

.172126-06 

.21992E-06 

.279056-06 

.351706-06 

.440406-06 

.548066-06 

.67796E-06 

.833826-06 

.10198E-05 

.124076-05 

.150156-05 

.180826-05 

.21671E-05 

.25852E-05 

.307026-05 

.36304E-05 

.42749E-05 

.50135E-05 

.58568E-05 

.881626-05 

.790386-05 

.91327E-05 

.10S17E-04 

.12070E-04 

2.0195 

2.0611 

2.1017 

2.1413 

2.1796 

2.2167 

2.2525 

2.2ab9 

2.3197 

2.3505 

2.3799 

2.4079 

2.4344 

2.4394 

2.4830 

2.5051 

2.5237 

2.5448 

2.5b25 

2.5788 

2.5936 

2.6071 

2.6192 

2.6300 

2.6396 

2.6479 

2.6550 

2.6610 

1.4952 

1.5276 

1.5589 

1.5890 

1.617V 

1.6435 

1.6717 

1.6967 

1.7201 

1.7416 

1.7617 

1.7805 

1.7979 

i.8l4l 

1.8289 

1.8424 

1.8547 

1.8636 

1.8733 

1.6838 

1.8911 

1.8973 

1.9024 

1.90M.. 

1.9093 

1.9113 

1.9124 

1.9123 



PROPERTIES OF SATURATED SODIUM VAPOR 

CO 
I 

TsAT 
(K) 

94 0 

950 

960 

970 

9e0 

990 

1000 

1010 

1020 

1030 

1040 

loso 

lObO 

1070 

lObO 

1090 

1100 

UIO 

1120 

1130 

1140 

1150 

UbO 

1170 

1180 

1190 

1200 

1210 

PSAT 
(MPA) 

.893306-02 

.102576-01 

.117446-01 

.134076-01 

.15264t-01 

.173326-01 

.196296-01 

.221756-01 

.249896-01 

.280956-01 

.315146-01 

.352706-01 

.393886-01 

.438946-01 

.4881bE-01 

.54181E-01 

.800206-01 

.663636-01 

.732416-01 

.806d9t-01 

.887396-01 

.971766-01 

.106376*00 

.116256*00 

.126856*00 

.138206*00 

.150366*00 

.163346*00 

RHOV 
(G/tC) 

.280146-04 

.318916-04 

.362026-04 

.409856-04 

.462766-04 

.521176-04 

.585496-04 

.636176-04 

. ;33b66-04 

.818456-04 

.911036-U4 

.101196-03 

.112166-03 

.124086-03 

.136996-03 

.130956-03 

.16603L-03 

.102296-03 

.199796-03 

.<:l8606-03 

.238796-03 

.239706-03 

.282366-03 

.306546-03 

.332316-03 

.339726-03 

.388866-03 

.419786-03 

HVAP 
(J/b) 

5303.7 

5306.6 

5309.6 

5312.6 

5315.5 

5318,5 

5321,4 

5324.4 

5327,4 

5330,3 

5333,3 

53Jb,3 

5339.3 

3342.3 

5343.4 

5348.4 

5331,4 

5354,4 

5357.5 

5360.5 

5363.6 

5367.3 

5370.6 

5374.0 

5377.4 

5380.8 

5384.2 

53b7.6 

EVAP 
(J/G) 

4984.8 

4985,0 

4985,2 

4985.4 

4985.7 

4985.9 

4986.2 

4986.5 

4986,8 

4987.1 

4987,4 

4987,8 

4988,2 

4988,6 

4989.0 

4989,4 

4989,9 

4990.4 

4990.9 

4991.4 

4992.0 

4993.1 

4993.9 

4994.8 

4995.7 

4996.6 

4997.5 

4998.5 

SVAP 
(J/G-K) 

8.3733 

8.3308 

8,2893 

8,2488 

8,2093 

8.1707 

8.1330 

8.0961 

8.0602 

8,0250 

7,9906 

7,9571 

7,9242 

7,8921 

7,8607 

7,8300 

7,8000 

7,7706 

7.7419 

7.7138 

7.6862 

7.6598 

7.6337 

7.6081 

7.5831 

7.5585 

7.5345 

7.5109 

ALPHAP 
(K-l) 

162976-02 

162096-02 

161216-02 

160326-02 

159426-02 

158536-02 

157636-02 

156736-02 

155836-02 

154946-02 

154046-02 

.153136-02 

152266-02 

.1513Bt-02 

150516-02 

149646-02 

.148786-02 

.147946-02 

147106-02 

146286-02 

145476-02 

144586-02 

143736-02 

142936-02 

142136-02 

141356-02 

140596-02 

139856-02 

B6TAS 
(MPA-1) 

.846336*02 

.736396*02 

.642606*02 

.562336*02 

.493436*02 

.434136*02 

.382936*02 

.338616*02 

.300156*02 

.266686*02 

.237486*02 

.211956*02 

.189576*02 

.169916*02 

.152606*02 

.137336*02 

.123826*02 

.111856*02 

.101226*02 

.917636*01 

.833346*01 

.759956*01 

.693336*01 

.633596*01 

.579876*01 

.531506*01 

.487886*01 

.448486*01 

BETAT 
(MPA-1) 

.11801E*03 

.102916*03 

.900086*02 

.789466*02 

.694336*02 

.612306*02 

.54136E*02 

.479856*02 

.426366*02 

.3797je«02 

.338986*02 

.303<:86*02 

.271936*02 

.244346*02 

.219996*02 

.198476*02 

.179416*02 

.162486*02 

.14743E*02 

.13401E*02 

.12202E*02 

.11157E*02 

.10207E*02 

.935286*01 

.85836E*01 

.788986*01 

.726306*01 

.669586*01 

GAMMAV 
(MPA/K) 

.138096-04 

.157506-04 

.179106-04 

.203076-04 

.229616-04 

.258906-04 

.291176-04 

.326636-04 

.36550E-04 

.40801E-04 

.45442E-04 

.5049b£-04 

.55993E-04 

,619566-04 

.684146-04 

.753956-04 

.829306-04 

.910476-04 

.99779t-04 

.109166-03 

.11921E-03 

.12958E-03 

.140ej6-03 

.152826-03 

.165596-03 

.179166-03 

.193576-03 

.208866-03 

CP 
(J/O-K) 

2.6659 

2.6697 

2.6726 

2.6745 

2.6735 

2.6757 

2.6751 

2.6737 

2.6716 

2.6689 

2.6653 

2.6617 

2.6572 

2.6524 

2.6471 

2.6414 

2.6353 

2.6290 

2.6224 

2.6153 

2.6065 

2.3990 

2.5905 

2.5819 

2.5732 

2.5646 

2.5559 

2.5473 

CV 
(J/G-KI 

1.9118 

1.9103 

1.90al 

1.9031 

1.9014 

1.8971 

1.8922 

1.8867 

1.8808 

1.8743 

1.8674 

1.8601 

1.8525 

1.8445 

1.8362 

1.8276 

1.8188 

1.8097 

1.8003 

1.7910 

1.7815 

1.7702 

1.7597 

1.7490 

1.7384 

1.7276 

1.7169 

1.7061 



PROPERTIES OF SATURATED SODIUM VAHUH 

DO 
I 
tn 

TSAT 
(K) 

1220 

1230 

1240 

lf50 

1260 

1270 

1280 

1290 

1300 

1310 

1320 

1330 

1340 

1330 

1360 

1370 

1380 

1390 

1400 

1410 

1420 

1430 

1440 

1450 

1460 

1470 

1480 

1490 

PSAT 
(MPA) 

.177206*00 

.191986*00 

.207706*00 

.224436*00 

.238536*00 

.256926*00 

.27b416*00 

.297046*00 

.318856*00 

.341906*00 

.366226*00 

.391876*00 

.418896*00 

.447336*00 

.4/7236*00 

.508666*00 

.541656*00 

.576266*00 

.612546*00 

.650536*00 

.690306*00 

.731886*00 

.77535E*00 

.82073E*00 

.868106*00 

.917506*00 

.968986*00 

.102266*01 

RHOV 
(6/CC) 

.452576-03 

.487296-03 

.524036-03 

.302846-03 

.393736-03 

.635756-03 

.6/9996-03 

.726556-03 

.7/5496-03 

.826906-03 

.880876-03 

.93/466-03 

.996/66-03 

.105896-02 

.112306-02 

.119186-0£ 

.126286-02 

.133696-02 

.141426-02 

.109496-02 

.137906-02 

.166656-02 

.1/5766-02 

.185246-02 

.195106-02 

.2u5346-o2 

.215966-02 

.227026-02 

HVAP 
(J/b) 

5390.9 

5394.3 

5397.6 

5400.9 

5408.6 

3412,1 

3413,6 

5419,0 

5422.4 

5425.7 

5429.1 

5432.3 

3435,5 

3438,6 

5441,7 

5444,8 

5447.7 

5450.6 

5453.4 

5456.2 

5458.8 

54ol.4 

3464.0 

5466.4 

5460.8 

5471.0 

5473.2 

5475.3 

EVAP 
(J/G) 

4999.4 

5000.3 

5001.2 

5002.2 

5006.8 

5008,0 

5009.1 

5010.2 

3011.2 

5012.3 

5013.3 

5014.3 

5015.3 

5016.2 

5017.1 

5018.0 

5018.8 

5019.6 

5020.3 

5021.0 

5021,7 

5022.3 

5022.8 

5023.3 

5023.8 

5024.2 

5024.6 

5024.9 

SVAP 
(J/G-K) 

7.4878 

7.4651 

7.4429 

7.4211 

7.4032 

7,3823 

7,3619 

7,3418 

7.3221 

7.3027 

7.2836 

7.2649 

7,2465 

7.2283 

7.2105 

7,1929 

7,1757 

7,1587 

7.1419 

7.1254 

7.1092 

7.0932 

7.0774 

7,0618 

7.0465 

7.0313 

7.0164 

7.0017 

ALPHAP 
(K-l) 

.139126-02 

.138426-02 

.137746-02 

.1370/6-02 

.135866-02 

.135216-02 

.134506-02 

.1339/6-02 

.133396-02 

.132836-02 

.132286-02 

.131786-02 

.1312/6-02 

.130796-02 

.130336-02 

.129906-02 

.129486-02 

.129096-02 

.128716-02 

.128366-02 

.128026-02 

.127706-02 

.127406-02 

.127116-02 

.126846-02 

.126586-02 

.126346-02 

.126126-02 

BETAS 
(MPA-1) 

.412846*01 

.360556*01 

.351246*01 

.324626*01 

.304826*01 

.282596*01 

.262296*01 

.243736*01 

.226726*01 

.211146*01 

.19b836*01 

.183686*01 

.171586*01 

.160436*01 

.150166*01 

.140676*01 

.131916*01 

.123806*01 

.116296*01 

.109336*01 

.102886*01 

.968856*00 

.913146*00 

.861326*00 

.813006*00 

,768096*00 

.726146*00 

.686986*00 

BETAT 
(MPA-1) 

.61818E*01 

.57152E*01 

.529116*01 

.490516*01 

.461836*01 

.429506*01 

.399916*01 

.372816*01 

.34795E*01 

.325116*01 

.304116*01 

.284786*01 

.266966*01 

.250526*01 

.235336*01 

.221296*01 

.208296*01 

.196246*01 

.165076*01 

.174696*01 

.165056*01 

.156086*01 

.147726*01 

.139936*01 

.132676*01 

.125886*01 

.119546*01 

.113616*01 

GAMMAV 
(MPA/K) 

.225066-03 

.242206-03 

.260316-03 

.279456-03 

.294186-03 

.314816-03 

.336536-03 

.359366-03 

.38336E-03 

.40856E-03 

.434996-»03 

.462b9E-03 

.491716-03 

.5220OE-03 

,553b3E-03 

.58701E-03 

.62166E-03 

.65781E-03 

.695506-03 

.734776-03 

.775656-03 

.818196-03 

.862416-03 

.90836E-03 

.95606E-03 

.10056E-02 

.10569E-02 

.lllOlE-02 

CP 
(J/G-K) 

2.5386 

2.5301 

2.5215 

2.5131 

2.4925 

2.4838 

2.4752 

2.4667 

2.4584 

2.4502 

2.4422 

2.4343 

2.4265 

2.4189 

2.4114 

2.4041 

2.3968 

2.3897 

2.3827 

2.3/38 

2.3689 

2.3622 

2.3555 

2.3488 

2.3422 

2.3356 

2.3290 

2.3225 

CV 
(J/b-K) 

1.695* 

1.6846 

1.6739 

1.6632 

1.6451 

1.6342 

1.6234 

1.6126 

1.6019 

1.5912 

1.5806 

1.5701 

1.5590 

1.5491 

1.5J87 

1.5283 

1.5179 

1.5075 

1.4972 

1.4869 

1.4766 

1.4663 

1.4560 

1.4457 

1.4354 

1.4251 

1.4147 

1.4043 



PROPERTIES OF SATURATED SODIUM VAPOR 

CD 
I 

TSAT 
(K) 

1500 

1510 

1520 

1530 

15*0 

1550 

1560 

1570 

1580 

1590 

1600 

1610 

1620 

1630 

1640 

1650 

1660 

1670 

1680 

1690 

1700 

1710 

17<:U 

1730 

1740 

1750 

1760 

1/70 

PSAT 
(MPA) 

.107846*01 

.113656*01 

.119686*01 

.125956*01 

.132466*01 

.139226*01 

.146226*01 

.153496*01 

.161016*01 

.168816*01 

.176876*01 

.18521E*01 

.19384t*01 

.202756*01 

.211966*01 

.221466*01 

.231276*01 

.241396*01 

.251826*01 

.262576*01 

.273646*01 

.285046*01 

.296786*01 

.308866*01 

.321286*01 

.334046*01 

.347166*01 

.360646*01 

RHOV 
(U/tC) 

,238486-02 

.230366-02 

.262606-02 

.i/54*6-02 

.208636-02 

.302336-02 

.316496-02 

.331136-02 

.346266-02 

.36190E-02 

.378066-02 

.3947*6-02 

.411966-02 

.429736-02 

.448066-02 

.*72e9£-02 

.492646-02 

.512966-02 

.533936-02 

.555496-02 

.577686-02 

.600516-02 

.623996-02 

.648146-02 

.6/2966-02 

.698466-02 

.7£4676-02 

.751596-02 

HVAP 
(J/b) 

5477.3 

54/9.2 

5481.1 

54d£.8 

5404.5 

5486.0 

548/.5 

5488.8 

5490.1 

5*91.3 

5492.3 

5*93.3 

5494.2 

5495.0 

5495.7 

3496.4 

5496.9 

5497.4 

3497.9 

5498.3 

5498.7 

5499.0 

5499.2 

5499.4 

54119.5 

5499.6 

5499.6 

5499.5 

EVAP 
(J/6) 

5025.1 

5025.3 

5025.S 

5025.5 

5025,6 

5025.5 

5025.4 

5025.3 

5025.1 

5024.8 

5024,5 

502*.1 

5023.7 

5023.2 

5022.7 

5028.0 

5027.5 

5026.9 

5026.3 

5025.6 

5025.0 

502*.3 

5023.6 

5022.9 

5022.1 

5021.3 

5020.5 

5019.7 

SVAP 
(J/G-K) 

6.9872 

6.9728 

6.9587 

6.9447 

6.9309 

6.9173 

6.9038 

6.8905 

6.8774 

6.8644 

6.8516 

6,8389 

6,8264 

6,8140 

6,8017 

6.7896 

6.7777 

6.7659 

6.7543 

6.7428 

6.7315 

6.7203 

6.7093 

6.6984 

6.6876 

6.6770 

6.6665 

6.6561 

ALPHAP 
(K-l) 

.125906-02 

.125706-02 

.125506-02 

.125326-02 

.125156-02 

.124986-02 

.124836-02 

.124686-02 

.124536-02 

.124396-02 

.124256-02 

.124126-02 

.123986-02 

.123856-02 

.123726-02 

.125696-02 

.125726-02 

.125766-02 

.125816-02 

.125886-02 

.125966-02 

.126066-02 

.126176-02 

.12630t.-02 

.126446-02 

.126606-02 

.1267/6-02 

.126966-02 

BETAS 
(MPA-1) 

.650406*00 

.616196*00 

.584186*00 

.554206*00 

.526106*00 

.499756*00 

.475016*00 

.4517/6*00 

.429936*00 

.409396*00 

.390056*00 

,371836*00 

.354666*00 

.338466*00 

.323186*00 

.310896*00 

.297586*00 

.284996*00 

.273086*00 

.261796*00 

.251116*00 

.240976*00 

.231376*00 

.222256*00 

.213596*00 

.205366*00 

.197346*00 

.190116*00 

BETAT 
(MPA-1) 

.10806E*01 

.10285E*0I 

.979746*00 

.933936*00 

.890896*00 

.650436*00 

.812376*00 

.7/6526*00 

.742746*00 

.710886*00 

.680826*00 

.652426*00 

.625586*00 

.600196*00 

.576166*00 

.555596*00 

.53399E*00 

.51354E*00 

.49416E*00 

.47577E*00 

.45833E*00 

.44178E*00 

.42606E*00 

.41U2E*00 

.39692E*00 

.383416*00 

.J705b6*00 

.J58336*00 

GAMMAV 
(HPA/K) 

.116516-02 

.12221E-02 

.12810E-02 

.13419E-02 

.14048E-02 

.146976-02 

.153666-02 

.160566-02 

.167666-02 

.174986-02 

.18250E-02 

.190246-02 

.198196-02 

.20635E-02 

.214736-02 

.226236-02 

.235436-02 

.244886-02 

.254606-02 

.264586-02 

.274836-02 

.285356-02 

.29614E-02 

.307216-02 

.318556-02 

.330186-02 

.34210E-02 

.354316-02 

CP 
(J/6-K) 

2.3158 

2.3092 

2.3025 

2.2958 

2.2889 

2.2820 

2.2750 

2.26/8 

2.2603 

2.2531 

2.2454 

2.23/b 

2.2297 

2.2214 

2.2130 

2.2526 

2.2526 

2.2527 

2.2528 

2.2530 

2.2532 

2.2333 

2.2538 

2.2542 

2.2347 

2.2333 

2.2359 

2.2366 

CV 
(J/G-K) 

1.3939 

1.3834 

1.3729 

1.3623 

1.351/ 

1.J410 

1.3302 

1.3194 

1.3085 

1.2975 

1.2864 

1.2753 

1.2641 

1.2527 

1.2413 

1.2603 

1.2553 

1.2501 

1.2449 

1.2397 

1.2345 

1.2292 

1.2239 

1.2186 

l.<:133 

1.2U/9 

1.2026 

1.19/2 



TSAT PSAT RHOV HVAP 
(K) (MPA) (G/LC) (J/b) 

1780 

1790 

1800 

1810 

1620 

1830 

1840 

1650 

1860 

1870 

1880 

1890 

1900 

1910 

1920 

1930 

1940 

1950 

I960 

1970 

1980 

1990 

2000 

2010 

2020 

2030 

2040 

2050 

.374486*01 

.388696*01 

.403276*01 

.418236*01 

.433566*01 

.449286*01 

.465396*01 

.481906*01 

.498806*01 

.516106*01 

.533816*01 

.551936*01 

.570476*01 

.589426*01 

.608796*01 

.628596*01 

.648826*01 

.669486*01 

.690586*01 

.712116*01 

.734096*01 

.756526*01 

.77939E*01 

.802726*01 

.826516*01 

.850756*01 

.875466*01 

.900636*01 

.779236-02 

.807626-02 

.836756-02 

.866666-02 

.897346-02 

.928826-02 

.961116-02 

.994236-02 

.1028^6-01 

.106306-01 

.1098/6-01 

.113536-01 

.117286-01 

.121136-01 

.1250/6-01 

.129106-01 

.133246-01 

.137466-01 

.141826-01 

.1*6276-01 

.130836-01 

.155506-01 

.160286-01 

.165186-01 

.170216-01 

.175356-01 

.180636-01 

.106046-01 

5499.4 

5499.2 

5498.9 

5498.5 

5*98.1 

5497.6 

5497.1 

5*96.4 

5495.7 

5494.9 

5*9*.0 

5493,0 

5491.9 

5490.8 

3489.5 

5480.2 

5486.7 

5485.2 

5483.5 

5481.7 

5479.8 

5477.8 

5475.7 

5473.5 

54/1.1 

5468.6 

5466.0 

5463.2 

PROPERTIES OF SATURATED SOl<IUM VAPOR 

EVAP SVAP ALPHAP BETAS 
(J/6) (J/G-K) (K-l) (MPA-l) 

5018.8 

6017.9 

5016.9 

5016.0 

5015.0 

5013.9 

5012.8 

5011.7 

5010.6 

5009.4 

5008.1 

5006.8 

5005.5 

5004.2 

5002.7 

5001.3 

4999.7 

4998.2 

4996.6 

4994.9 

4993.1 

4991,3 

•989.5 

4987.5 

•985.5 

•983.5 

•981.3 

•979.1 

6.6^58 

6.6357 

6.6256 

6.6157 

6.6059 

6.5962 

6.5866 

6.5771 

6.6677 

6.S58^ 

6.6492 

6.5400 

6.5310 

6.5221 

6.5132 

6.5044 

6.4957 

6.4870 

6.4784 

6.4699 

6.4615 

6.4631 

6.4448 

6.4365 

6.4283 

6.4201 

6.4120 

6.4039 

.12717E-02 

.127396-02 

.127636-02 

.127906-02 

.128186-02 

.128486-02 

.128806-02 

.129146-02 

.129516-02 

.129896-02 

.130316-02 

.1307*6-02 

.13121t.-02 

.131706-02 

.132226-02 

.132766-02 

.133346-02 

.133966-02 

.134616-02 

.135296-02 

.136016-02 

.136786-02 

.137586-02 

.138446-02 

.139336-02 

.140296-02 

.141296-02 

.142356-02 

.183046*00 

.176306*00 

.169896*00 

.163786*00 

.157966*00 

.152406*00 

.147106*00 

.142046*00 

.137216*00 

.132606*00 

.128196*00 

.123976*00 

.119946*00 

.116086*00 

.112386*00 

.108846*00 

.105456*00 

.102206*00 

.990856-01 

.960976-01 

.932296-01 

.904786-01 

.878356-01 

.85298E-01 

.828596-01 

.80516E-01 

.782636-01 

.760966-01 

BETAT GAMMAV CP CV 
(MPA-1) (MPA/K) (J/6-K) (J/b-K) 

.346686*00 

.335596*00 

.32501E*00 

.31493E*00 

.305316*00 

.296146*00 

.28/396*00 

.279036*00 

.271056*00 

.263436*00 

.256156*00 

.249196*00 

.242546*00 

.236186*00 

.230116*00 

.224306*00 

.21875E*0D 

.21344E*00 

.20836E*00 

.20351E*00 

.19887E*00 

.19443E*00 

.19020E*00 

.186l5E*00 

.182296*00 

.17860E*00 

.17508E*00 

.17173E*00 

.366816-02 

.3T961E-02 

.39271E-02 

.406116-02 

.•1982E-02 

.•3384E-02 

.44817E-02 

.46282E-0«: 

.47779E-02 

.49309E-02 

.508716-02 

.524676-02 

.540966-02 

.557606-02 

.574586-02 

.591906-02 

.60956E-02 

.62762E-02 

.64603E-02 

.664806-02 

,683946-02 

.703466-02 

.72337E-02 

.74367E-02 

,76437E-02 

,78547E-02 

,60699E-02 

.82893E-02 

2.2573 

2.2582 

2.2391 

2.2602 

2.2613 

2.2625 

2.2639 

2.2653 

2.2669 

2.2687 

2.2705 

2,2725 

2.2/4/ 

2.2770 

2.2795 

2.2822 

2.2851 

2.2882 

2.2915 

2.2951 

2.2990 

2.3031 

2.3075 

2.3122 

2.3173 

2.3228 

2.3286 

2.3349 

1.1918 

1.1863 

1.1809 

1.1754 

1.1699 

1.1644 

1.1508 

1.1532 

l.l47b 

1.1419 

1.1363 

1.1306 

1.1248 

1.1191 

1.1133 

1.107^ 

1.1016 

1.0957 

1.0897 

1.0838 

1.0778 

1.0717 

1.0656 

1.0595 

1.0533 

1.0^71 

1.0^09 

1.03^b 



PROPERTIES OF SATURATED SODIUM VAPOR 

TSAT PSAT RHOV HVAP EVAP SVAP ALPHAP BETAS BETAT GAMMAV CP (.V 
(K) (MPA) (6/CC) (J/6) (J/6) (J/O-K) (K-l) (MPA-l) (MPA-1> (MPA/K) (J/G-K) (J/6-K) 

2060 

2070 

2000 

2090 

2100 

2110 

2120 

2130 

21*0 

2150 

2160 

2170 

2180 

2190 

2200 

2210 

2220 

2230 

2240 

2250 

2260 

2270 

2260 

2290 

2300 

2310 

2320 

2330 

.926276*01 

.952386*01 

.978966*01 

.100606*02 

.103366*02 

.10616E*02 

.109016*02 

.111916*0<: 

.114856*02 

.117856*02 

.120906*02 

.123996*02 

.127l4t*02 

.130336*02 

.133586*02 

.136876*02 

.140226*02 

.143616*02 

.147066*02 

.150566*02 

,154116*02 

.157716*02 

.I6136t*02 

.165066*02 

.168816*02 

.172626*02 

.176486*02 

.180386*02 

.191586-01 

.197276-01 

.203096-01 

.209076-01 

.215206-01 

.221496-01 

.227956-01 

.234386-01 

.2*1396-01 

.2*8396-01 

.255586-01 

.262986-01 

.<70596-01 

.278426-01 

.286496-01 

.294816-01 

.303396-01 

.312246-01 

.321396-01 

.330866-01 

.340666-01 

.330826-01 

.361376-01 

.3/2336-01 

.383746-01 

,395656-01 

.408106-01 

.42115t-01 

5460.3 

5457.2 

5454.0 

5450.5 

5447.0 

5443.2 

5439.3 

3435.1 

5430.8 

5426.3 

5421.5 

5416,5 

5411.2 

5405.7 

5399.9 

5393.9 

3387.5 

5380.8 

5373.8 

5366.4 

5358.6 

5350.4 

5341.7 

5332.6 

3323.0 

5312.8 

5302.0 

5290.5 

4976.8 

4974.4 

4971.9 

4969.4 

4966.7 

4963,9 

4961.1 

4958.1 

•955.0 

•951.8 

•9^8,5 

•945,0 

•9^1.• 

•937.6 

•933.7 

•929.6 

•925.3 

•920.8 

•916.2 

•911.3 

•906.2 

•900.8 

•895.2 

•889.3 

•883.1 

•676.5 

•869.5 

•862.2 

6.3959 

6.3879 

6.3799 

6.3720 

6.36^1 

6.3562 

6.3484 

6.3405 

6.3327 

6.3249 

6.3170 

6.3092 

6.3014 

6.2935 

6.2957 

6.2778 

6.2698 

6.2619 

6.2539 

6.2458 

6.2376 

6.2294 

6.2211 

6.2127 

6.2042 

6.1955 

6.1867 

6.1777 

.143486-02 

.14^676-02 

.U5936-02 

.U7266-02 

.148686-02 

.150186-02 

.151776-02 

.153476-02 

.155286-02 

.157216-02 

.159266-02 

.161466-02 

.163816-02 

.166336-02 

.169036-02 

.171946-02 

.175086-02 

.178476-02 

.182146-02 

.186126-02 

.190466-02 

.195206-02 

.20040E-02 

.206126-02 

.2124*6-02 

.219466-02 

.227296-02 

.236076-02 

./•0116-01 

.720056-01 

.700736-01 

.682136-01 

.66^216-01 

.6^69^6-0l 

.630306-01 

.6U256-01 

.598786-01 

.5838^6-01 

.569^36-01 

.555516-01 

.5^2086-01 

.529096-01 

.516556-01 

.50**26-01 

.•92696-01 

.•ei35E-01 

.•70376-01 

.•597^6-01 

.••9^^E-01 

.•39*76-01 

.•29816-01 

.•20^^6-01 

.•11366-01 

.•02556-01 

.39^006-01 

.385726-01 

.168546*00 

.165506*00 

,162626*00 

.15988E*00 

.15729E*00 

.15^8^E*00 

.15233E*00 

.15036E*00 

.U832E*00 

.U6^2E*00 

.•••66E*00 

.1*303E*00 

.1*1556*00 

.140206*00 

.13899E*00 

.13794E*00 

.13703E*00 

.13628E*00 

.13570E*00 

.13529E*00 

.13508E*00 

.13506E*00 

.13526E*00 

.13569E*00 

.136396*00 

.137396*00 

.13872E*00 

.140436*00 

.851296-02 

,a7410E-02 

.89735E-02 

,921066-02 

.9^52^E-02 

.96990E-02 

.99505E-02 

.102076-01 

.10^69E-01 

.1073bE-01 

.110096-01 

.112886-01 

.115736-01 

.1186^6-01 

.121616-01 

.12^65E-01 

.127766-01 

.13095E-01 

.13^226-01 

.13757E-01 

.MlOOE-01 

.U^5^E-01 

.Uai7E-01 

,15190£-01 

,15576E-01 

.15973E-01 

,163B^E-01 

.16810E-01 

2.3^16 

2.3^88 

2.3565 

2.36^a 

2.3738 

2.383^ 

2.3937 

2.^0^8 

2.^168 

2.^298 

2.••37 

2.^588 

2.^/52 

2.^929 

2.5121 

2.5330 

2.5557 

2.5805 

2.6077 

2.637^ 

2.6701 

2.7062 

2.7^61 

2.7903 

2.8396 

2.89^8 

2.9568 

3.0270 

1.0283 

1.0219 

1.0154 

1.0090 

1.002^ 

.9958 

.9892 

.9825 

.9757 

.9688 

.9619 

.9550 

.9^79 

.9^08 

.9336 

,9263 

.9189 

,91U 

,9039 

,8962 

.8885 

,880b 

,8726 

,86^6 

,b56^ 

,8^82 

,8398 

,B31^ 



PROPERTIES OF 

TSAT PSAT RHOV HVAP EVAP SVAP 
(K) (MPA) (G/CC) (J/G) (J/G) (J/G-K) 

23^0 

2350 

2360 

2370 

2380 

2390 

2^00 

2410 

2420 

2430 

2440 

2450 

2460 

2470 

2480 

2490 

2500 

2503.3 

.184356*02 

.188366*02 

.192426*02 

.196546*02 

.200716*02 

.20493t*02 

.209216*02 

.213536*02 

.217916*02 

.222346*02 

.226636*02 

.2313/6*02 

.235956*02 

.240606*02 

.245296*02 

.250046*02 

.254846*02 

.256416*02 

.434856-01 

.449306-01 

.464576-01 

.480786-01 

.498086-01 

.516636-01 

.336666-01 

.558466-01 

.5o24«:6-01 

.609086-01 

.639216-01 

.6/4006-01 

.715386-01 

.766786-01 

.835426-01 

.940956-01 

.119396*00 

,213426*00 

5278.3 

5265.3 

5251.4 

5236.5 

5220.5 

5203.2 

5184.5 

5164.0 

5141.4 

5116.4 

50O8.4 

5056.4 

5019.2 

49/4.6 

4918.3 

4840.0 

4693.1 

4443.0 

•85^.^ 

•8^6.1 

•837.2 

•827.7 

•81/.6 

•806.6 

•794.6 

4781.6 

4767.3 

•751.• 

•733.5 

•713.1 

•689.• 

•660.8 

•62^./ 

•5/4.3 

••79.6 

•322.9 

6.1685 

6.1691 

6.U9^ 

6.1395 

6.1291 

6.118^ 

6.1072 

6.095^ 

6.0828 

6.0695 

6.0550 

6.0391 

6.0212 

6.0006 

5.9755 

5.9418 

5.8813 

SATURATED SODIUM VAPOH 

ALPHAP BETAS B6TAT GAMMAV CP CV 
(K-l) (MPA-l) (HPA-ll (MPA/KI (J/G-K) IJ/b-KI 

.245996-02 

.257286-02 

.270226-02 

.28522E-02 

.302766-02 

.323576-02 

.3^861E-02 

.379306-02 

.•177^6-02 

.•6724E-02 

.533256-02 

.625406-02 

.762856-02 

.988026-02 

.141976-01 

.254846-01 

.10949E*00 

.37770E-01 

.369936-01 

.362^36-01 

.355226-01 

.3^8326-01 

.3^1816-01 

.335776-01 

.330386-01 

.325906-01 

.322826-01 

.322016-01 

.325U6-01 

.335676-01 

.361666-01 

.•260^6-01 

.62I08E-01 

.195976*00 

.U25eE*00 

.U525E*00 

.U853E*00 

.15255E*00 

.157^8E*00 

.1635^E*00 

.17107E*00 

.18051E*00 

.19253E*00 

.20819E*00 

.229196*00 

.258536*00 

.301976*00 

.3722^6*00 

.503886*00 

.83^75E*oa 

.30839E*01 

,17253E-01 

.17713E-01 

,1819^E-0l 

,18697E-01 

.19226E-01 

,19785E-01 

,203786-01 

.21013E-01 

,21698E-01 

,22^^3E-01 

,23267E-01 

.2^193E-01 

,25262E-01 

,265^2E-0l 

,28175E-01 

.305296-01 

.35502E-01 

.•8+32E-01 

3.1067 

3.1981 

3.3036 
4 

3.•266 

3.S/U 

3./^^0 

3.9529 

•.2101 

•.5336 

•.9515 

5.5102 

6.2918 

7.^535 

9.3566 

12.9711 

22.2^23 

86.9137 

,8230 

.8U5 

,80bl 

.7979 

.7900 

.7825 

.7759 

.7706 

,76T^ 

.7678 

.//•2 

./913 

.8287 

.9091 

1.0967 

1.65^9 

5.3229 





APPENDIX C 

Tabulation of Subcooled-liquid Sodium Properties 

Property 

Temperature 

Pressure 

Density 

Enthalpy 

Internal Energy 

Entropy 

Thermal-Expansion Coefficient 

Adiabatic Compressibility 

Isothermal Compressibility 

Thermal Pressure Coefficient 

Constant-Pressure Specific Heat 

Constant-Volume Specific Heat 

Symbol 

T 

P 

RHOL 

HLIQ 

ELIQ 

SLIQ 

ALPHAP 

BETAS 

BETAT 

GAMMAV 

CP 

CV 

Units 

K 

MPa 

g/cm 

J/g 

J/g 
J/g-K 

K-^ 

MPa-^ 

MPa-^ 

MPa/K 

J/g-K 

J/g-K 

C-1 



p 
(MPA I 

.138^7E-09 

10.0 

20.0 

30.0 

RHOL 
(6/CC) 

,-92071 

.»22^/ 

,92^22 

,92593 

HLIQ 
(J/6) 

S56,6 

SUBCOOLCD SODIUM LIQUID PROPERTIES AT T • 400,0 0£0 K 

ELIQ 
(J/6) 

SLIQ 
(J/G-K) 

ALPHAP 
<K-l) 

BETAS 
(MPA-l) 

BETAT 
(MPA-1I 

OAMNAV 
(MPA/KI 

. , 2,9238 ,2S32aE-„ .1T222E-03 .l,256...3 ..31S3E.01 . . ..„.. .„,„,.„ ^̂^̂^̂ _̂̂^ ^̂^̂^̂ _̂̂^ 
- - ' S2S,3 2.9183 .2^9676-.3 .168^06.03 ..88.16-03 ,.32726*01 

52*.2 2.9156 ,2»793E-03 .,66576-03 

CP CV 
<J/O-K> Jj/«-K| 

>*3699 1.22S<> 

»*3692 1,2252 

1.3686 1.2252 

.l6b««E-03 .13331E.01 1.3679 1.2JS2 

SUBCOOLEO SODIUM LIQUID PROPERTIES AT T • 

P 
(MPA) 

,7523^E-0T 

10,0 

20,0 

30,0 

• 0.0 

50.0 

60.0 

70.0 

80.0 

90.0 

100.0 

110.0 

120.0 

130.0 

140.0 

IbO.O 

160.0 

170.0 

NHOL 
(G/CC) 

.89727 

.89916 

,90104 

,90289 

,90473 

,90654 

.90834 

.91012 

,91188 

,91363 

,91536 

.91707 

.918/7 

,92045 

.92212 

.92377 

.92541 

.V2703 

HLIQ 
(J/b) 

662,2 

671,9 

661.6 

691.2 

700.9 

710.5 

720.2 

729.8 

739.4 

749.0 

758.6 

768.2 

777.8 

787.3 

796.9 

806.5 

816.0 

825.S 

ELIQ 
<J/6) 

662.2 

660.8 

659.4 

658.0 

656.7 

655.• 

65^.1 

652.9 

651,7 

650.S 

6^9.• 

6^8.2 

6^7,2 

6^6,1 

6^5,1 

6^^.l 

6+3.1 

6+2.1 

SLIQ 
(J/6-K) 

ALPHAP 
(K-l) 

3.22+8 

3.2219 

3.2190 

3.2162 

3.2133 

3.2105 

3.2078 

3.2050 

3.2023 

3.1996 

3.1969 

3.19+3 

3.1916 

3.1690 

3.186^ 

3.1839 

3.1813 

3.1788 

.262+8E-03 

.26038E-03 

.2583+E-03 

.25636E-03 

.2S++3E-03 

.2525SE-03 

,2S072E-03 

.2+893E-03 

,2+720E-03 

.2+550E-03 

.2+385E-03 

.2+224E.03 

.24066E-03 

,23913E-03 

.23763E-03 

.236I6E-03 

,23473E-03 

,23334E-03 

BETAS 
(MPA-l) 

,183536-03 

.18124E-03 

,179026-03 

,17686E>03 

,174776-03 

,172746-03 

,170766-03 

,168846-03 

.166976-03 

.165166-03 

.163396-03 

.161676-03 

.159996-03 

.158366-03 

.156/76-03 

.155226-03 

.1S371E.03 

.152246-03 

SOO.O OfcG K 

BETAT 
(MPA-1) 

.21243E-03 

.20964E-03 

,20694E-03 

•20432E-03 

•20178E-03 

.199316-03 

.19691E-03 

.19459E-03 

.192326-03 

.190136-03 

.187996-03 

•185916-03 

,183896-03 

.181926-03 

.180016-03 

.17814E-03 

.176336-03 

.174536-03 

SAMMAV 
(MPA/K) 

.123566*01 

•12420E*0l 

.12484E*01 

.12S47E*0I 

,12610E*0l 

.126716*01 

.12733E*01 

.12793E*01 

.12a53E*01 

.12912E*01 

.12971E*01 

,130306*01 

.130876*01 

.131446*01 

.13201E*01 

.13257E*01 

,I3313E*01 

.133686*01 

CP 
IJ/O-KI 

CV 
(J/G-K) 

1.3282 

1.3273 

1.3265 

1.3256 

i.324e 

1,3240 

1,3232 

1.3225 

1,3217 

1,3210 

1,3203 

1.3196 

1.3189 

1.3182 

1.3176 

1.3170 

1.3163 

1.3157 

1.1+75 

1,1+75 

1,1+75 

1,1+75 

1.1+75 

1.1+75 

1,1+75 

1,1+75 

1,1+75 

1,1+75 

1,1 + 75 

1.1+75 

1,1+73 

1.1+75 

1.1+75 

1.1+7S 

1.1+75 

1.1+73 



SUBCOOLED SODIUM LIQUID PROPERT 

P RHOL HLIQ ELia SLIQ ALPHAP 
(MPA) (6/CC) (J/G) (J/G) (J/G-K) (K-l) 

.+9259E-05 

10.0 

20.0 

30.0 

• 0.0 

50.0 

60.0 

70.0 

80.0 

90.0 

100.0 

110.0 

120.0 

130.0 

140.0 

150.0 

160.0 

170.0 

180.0 

190.0 

200.0 

250.0 

300.0 

.87362 

.87566 

.87767 

.87967 

.88164 

.8b338 

.88351 

.887*1 

.88929 

.89116 

.89300 

,89*62 

.89663 

.898*2 

.90019 

.9019* 

.90368 

.905*0 

.90710 

.908/9 

.910*7 

.91863 

.926*/ 

793.3 

802.9 

612.5 

822.1 

831.6 

841.2 

850.7 

660.3 

869.8 

879.3 

888.8 

898.3 

907.8 

917.3 

926.8 

936.3 

945,8 

955,2 

964,7 

974.1 

983.6 

1030.7 

1077.6 

793.3 

791,5 

789,7 

788,0 

786.2 

784.6 

783.0 

781.4 

779.8 

778.3 

776.8 

775.4 

774.0 

772.6 

771.3 

770.0 

768.7 

767.5 

766.3 

765.1 

763.9 

758.5 

753.a 

3.4640 

3.4609 

3,4578 

3,4548 

3,4518 

3,4488 

3,4459 

3.4430 

3.4401 

3.4373 

3.4344 

3.4317 

3.4289 

3.4261 

3.4234 

3.4207 

3.4181 

3.4154 

3.4126 

3.4102 

3.4076 

3.3949 

3.3828 

.27186E-03 

.26946E-03 

.26714E-03 

.264eaE-03 

.26269E-03 

.26055E-03 

.2584aE-03 

.25646E-03 

.254506-03 

.262596-03 

.250726-03 

.248916-03 

.24714E-03 

.24542E-03 

.24374E-03 

.24211E-03 

.24051E-03 

.2389SE-03 

.237436-03 

.2359+E-03 

.23+49E-03 

.22771E-03 

.22164E-03 

ES AT T • 600.0 DEG K 

BETAS BETAT SAHHAV CP CV 
(MPA-1) IMPA-1) (MPA/K) (J/e-Kf (J/6-KI 

.19603E-03 

.193336-03 

.190726-03 

.188196-03 

.18573t-03 

.183366-03 

.181056-03 

.178816-03 

.176646-03 

.174526-03 

.172476-03 

.170486-03 

.168546-03 

.166636-03 

,164826-03 

.16303E-03 

.161296-03 

.159606-03 

.157956-03 

.156346-03 

.154776-03 

.147496-03 

.141026-03 

,235206-03 

,231766-03 

.228436-03 

.225216-03 

.222106-03 

,219086-03 

,216166-03 

,213326-03 

,210586-03 

,207916-03 

,205326-03 

,202816-03 

,200376-03 

,198006-03 

,195706-03 

,193466-03 

,191286-03 

,189166-03 

,187096-03 

,185086-03 

,183126-03 

.174066-03 

.166046-03 

.115596*01 

.116276*01 

.1169+E*01 

,117616*01 

.11827E*01 

.118936*01 

.119S8E*01 

,12022E*0l 

.12086E*01 

.121+9E*01 

,122llE*01 

,12273E*01 

.1233+E*01 

.12395E*01 

,lt+55E*0l 

,1251SE*01 

,1257+6*01 

.12632£*01 

.126906*01 

,127+86*01 

.12805E*01 

.13082E*0l 

.133+8E*01 

1,2958 

1,29+7 

1.2936 

1,2925 

1,2914 

1.290+ 

1.2894 

1.288S 

1.2875 

1.2866 

J.2857 

1.28+a 

1.28+0 

1.2832 

1,282+ 

1.2816 

1.2808 

1.2800 

1.2793 

1.2786 

1,2779 

1.27+6 

1,2716 

i.oaoo 

1,0800 

1,0800 

1,0800 

1.0800 

1.0800 

1.0600 

1.0800 

1.0800 

1.0800 

I.oaoo 

I.oaoo 

1.0800 

1.0800 

1.0600 

1,0800 

1,0800 

1,0800 

1,0800 

1,0600 

1,0600 

1.0600 

1,0800 



P RHUL HLIQ 
(MPA) (6/CC) (J/6) 

,96+92E-0+ 

10,0 

20,0 

30.0 

*0.0 

30.0 

60.0 

70.0 

80.0 

90.0 

luo.o 

110.0 

120.0 

130.0 

l*U.O 

130.0 

160.0 

1/0.0 

180.0 

190.0 

200.0 

250.0 

300.0 

330.0 

+ 00.0 

.8*978 

.85198 

.85+16 

.85630 

.858*2 

.86051 

.86238 

.86*02 

.86O03 

.06802 

.87059 

.8725* 

.87++6 

,87636 

.87825 

.88011 

.88195 

.883/8 

.88538 

.88737 

.88914 

.897/5 

.90399 

.91390 

.92152 

921.7 

931.1 

940.6 

950.0 

959.5 

968.9 

978.3 

987.8 

997.2 

1006.6 

1016.0 

1025.5 

1034.9 

1044,3 

1053.7 

1063.1 

1072.4 

1081.8 

1091.2 

1100.6 

1109.9 

1156.7 

1203.2 

1249.6 

1295,9 

SUBCOOLEO SODIUM LIQUID PROPERT 

ELIQ SLIQ ALPHAP 
(J/6) (J/G-KI (K-l) 

921.7 

919.4 

917.2 

915.0 

912.9 

910.8 

908.8 

906.8 

904.9 

903.0 

901.2 

899.4 

897.6 

895.9 

89+. 3 

892.6 

891,0 

889.5 

887.9 

886.5 

885,0 

878.2 

872.1 

666.7 

861.8 

3.6619 

3.6586 

3.6553 

3.6521 

3.6+89 

3.6+58 

3,6+27 

3,6396 

3,6366 

3,6336 

3,6306 

3,6277 

3,62+7 

3,6219 

3,6190 

3,6162 

3,613+ 

3,6106 

3.6078 

3.6051 

3.6024 

3.5892 

3.5765 

3.5643 

3.5525 

.2ai*2E-03 

.278TOE-03 

.27606E-03 

.27350E-03 

.27101E-03 

.26861E-03 

.266276-03 

.26+00E-03 

.26179E-03 

.259646-03 

.257566-03 

.25553E-03 

.2535SE-03 

.251636-03 

.24976E-03 

.24793E-03 

.2461SE-03 

.24442E-03 

.242736-03 

.24108E-03 

.23948E-03 

.23199E-03 

.22S33E-03 

.2193SE-03 

.21398E-03 

ES AT T • 700.0 DEG K 

BETAS BETAT GAMMAV CP CV 
(HPA-l) (MPA-1) (HPA/K) IJ/O-K) (J/G-K) 

.20991E-03 

.20674E-03 

.20366E-03 

.20072E-03 

.197666-03 

.195086-03 

.192406-03 

.189806-03 

.187286-03 

.164636-03 

.182466-03 

.180156-03 

.177926-03 

.175736-03 

.173636-03 

.171586-03 

.169596-03 

.167656-03 

.165766-03 

.163926-03 

,162136-03 

,153856-03 

.146536-03 

.140036-03 

.13423E-03 

.26ll7t-03 

.256946-03 

,252866-03 

,248936-03 

,24512E-03 

,24l45E-03 

,23789E-03 

.23445E-03 

.231136-03 

.22790E-03 

.22478L-03 

.221766-03 

.21882E-03 

.215986-03 

.21J22E-03 

.21054E-03 

.207936-03 

.205406-03 

.202956-03 

.200366-03 

.198236-03 

.187516-03 

.17809E-03 

.16976E-03 

.16234E-03 

10775E*01 ' 

10847E*01 

10917E*0l 

10987E*01 

110S6E*0l 

111256*01 

111936*01 

112606*01 

11327E*01 

11393£*01 

I1458E*01 

11523E*0I 

I1S87E*01 

116S1E*01 

.117146*01 

.117766*01 

118366*01 

11900E*01 

11960E*01 

12021E*0l 

120816*01 

12372£*01 

126S3E*01 

129226*01 

13161E*01 

1.2727 

1.2712 

1.2696 

1.2665 

1.2672 

1.2659 

1.2647 

1.2635 

1.2624 

1.2612 

1.2601 

1.2591 

1.2580 

1.2570 

1.2560 

1.2551 

1.2541 

1.2532 

1.2523 

1.2515 

1.2506 

1.2467 

1,2431 

1.2400 

1.2371 

1.0229 

1,0229 

1,0229 

1,0229 

1,0229 

1,0229 

1.0229 

1.0229 

1.0229 

1.0229 

1.0229 

1.0229 

1.0229 

1.0229 

1.0229 

1.0229 

1.0229 

1.0229 

1.0229 

1.0229 

1.0229 

1.0229 

1,0229 

1,0229 

1.0229 



SUBCOOLED SODIUM LIQUID 

P RHOL HLIQ E L I Q S L I O ALPHAP 
(MPA) (6/CC) (J/6) (J/6) (J/G-K) (K-l) 

,a90++E-03 

10.0 

20.0 

30.0 

• 0.0 

50.0 

60.0 

70.0 

80,0 

90.0 

100.0 

110.0 

120.0 

130.0 

1 + 0.0 

150.0 

160.0 

l/O.O 

180.0 

190.0 

200.0 

250.0 

300.0 

330.0 

400.0 

430.0 

500.0 

.82580 

.82818 

.83033 

.8328* 

.8J312 

.83/3/ 

.83959 

.84177 

.84393 

,84bU6 

.84817 

.8502* 

.85230 

.85433 

.85633 

.85831 

.86027 

.86221 

.86412 

.86602 

.86709 

.87699 

.885o5 

.89394 

.90190 

.90935 

.91694 

1046.1 

1057.4 

1066.7 

1076.0 

1085,3 

1094,6 

1103,9 

1113.2 

1122.5 

1131,8 

1141,1 

1150,4 

1159,6 

1168,9 

1178,2 

1187.5 

1196.8 

1206.1 

1215.4 

1224.6 

1233.9 

1280.2 

1326.4 

1372.5 

1418.4 

1464.1 

1509.7 

1048,1 

1045,3 

1042.6 

1039.9 

1037.4 

1034.9 

1032.4 

1030,0 

1027.7 

1025.4 

1023.2 

1021.0 

1018.9 

1016.6 

1014.7 

1012.8 

1010.6 

1008.9 

1007.1 

1005,2 

1003,5 

995,1 

987,7 

980,9 

974.9 

969.4 

96+.+ 

3.8307 

3.6272 

3.6237 

3.6203 

3,8169 

3,8136 

3,8103 

3.8071 

3,8039 

3,8007 

3,7976 

3,79+5 

3.791+ 

3,7884 

3,7854 

3,7824 

3.7795 

3.7765 

3.7737 

3.7706 

3.7680 

3.7542 

3.7410 

3.7284 

3.7161 

3.7043 

3.6929 

.29116E-03 

.2680BE-03 

.28507E-03 

.282166-03 

.27933E-03 

.276586-03 

,27391£-03 

.27155E-03 

.2690eE-03 

.26668E-03 

.26436E-03 

.26210E-03 

.259906-03 

.257766-03 

.255666-03 

.253666-03 

.251696-03 

.249766-03 

.247916-03 

.246096-03 

.244326-03 

.23610E-03 

.226606-03 

.22230E-03 

.21646E-03 

.21120E-03 

.20643E-03 

lES AT T • 600.0 DEG K 

BETAS BETAT GAMMAV CP CV 
(MPA-l) (MPA-ll (MPA/KI IJ/O-KI IJ/6-KI 

.22543E-03 

,221696-03 

,218086-03 

,214606-03 

.211226-03 

.207936-03 

.204796-03 

.201886-03 

.198966-03 

.196146-03 

.193416-03 

.190766-03 

,168196-03 

.185706-03 

.163286-03 

,180936-03 

.178666-03 

,176446-03 

,174296-03 

,172206-03 

.170166-03 

.160776-03 

.152536-03 

.145236-03 

,138746-03 

,132946-03 

,12771E-03 

.290a3E-03 

.265616-03 

.280586-03 

.275/36-03 

.271056-03 

.266536-03 

.262156-03 

.258176-03 

.254156-03 

.250286-03 

.246536-03 

.242906-03 

.239396-03 

.235996-03 

.23270E-03 

.22950E-03 

.226416-03 

.223406-03 

.220496-03 

.217b6E-03 

.21491E-03 

.20229E-03 

,191266-03 

,181576-03 

.172986-03 

.165346-03 

.158496-03 

.100126*01' 

,100666*01 

.10160E*01 

,102336*01 

,103056*01 

.10377E*0l 

.104486*01 

,l0518E*ai 

.105676*01 

,106566*01 

.107236*01 

.10790E*01 

,10857E*01 

,109236*01 

,109886*01 

,110536*01 

,11117E*01 

,IU61E*01 

,11244E*0l 

,11306E*01 

,113686*01 

,116716*01 

,11963E*01 

,122436*01 

.125136*01 

,127746*01 

.13025E*01 

1,2560 

1,2542 

1.2525 

1.2509 

1.2493 

1,2477 

1,2462 

1.2450 

1.2436 

1.2422 

1.2409 

1.2396 

1.2364 

1.2372 

1.2360 

1.23^a 

1.2337 

1.2326 

1.2316 

1.2305 

1.2295 

1.22+9 

1.2206 

1.2171 

1.2136 

1.2108 

1.2081 

,9735 

.9735 

,9735 

.9735 

.9733 

.9735 

,9735 

,9735 

,9735 

.9735 

.9733 

.9735 

.9735 

.9735 

,9735 

,9735 

.9735 

.9735 

.9735 

,973s 

,9735 

,9735 

,9735 

,9735 

,9735 

,9733 

,9735 



SUBCOOLEO SODIUM LIQUID PROPERT 

P RHOL HLIQ 
(MPAI (G/CCI (J/CI 

,+9799E-02 

10,0 

20.0 

30.0 

40.0 

50.0 

60.0 

70.0 

80.0 

90.0 

luO.O 

110.0 

120.0 

130,0 

140.0 

130,0 

160.0 

l/a.o 

180.0 

190.0 

200.0 

230.0 

300.0 

350.0 

400.0 

450.0 

5U0.0 

600.0 

.-80170 

.80428 

.80681 

.80931 

.81177 

.81419 

.81637 

.81892 

.82124 

.82352 

,82b// 

.82799 

,83010 

.8323* 

.8344/ 

.83650 

.83066 

.84072 

.842/5 

.844/6 

.0*67* 

.85633 

.865*7 

.87417 

.88248 

.89046 

.69814 

.91272 

1173.3 

1182.4 

1191.5 

1200.7 

1209.8 

1216,9 

1228.1 

1237.2 

1246,3 

1255,5 

1264.b 

1273.8 

1283,0 

1292,1 

1301,3 

1310,5 

1319,6 

1328,8 

1336.0 

1347.1 

1356,3 

1402,1 

1447.1 

1493.5 

1539.0 

1584.5 

1629.8 

1720.0 

ELIQ SLIQ ALPHAP 
(J/GI (J/G-K) (K-l) 

1173.3 

1170.0 

1166.8 

1163.6 

1160.5 

1157.5 

1154.6 

1151.7 

1148.9 

1146.2 

1143.5 

1141,0 

1138,4 

1135.9 

1133.5 

1131.2 

1128.6 

1126.6 

1124.4 

1122.2 

1120.1 

1110.1 

1101.2 

1093.1 

1085.8 

1079.1 

1073.1 

1062.6 

3.9762 

3.9745 

3,9708 

3.9672 

3.9636 

3.9601 

3.9566 

3,9532 

3,9498 

3.9464 

3,9431 

3,9399 

3,9367 

3,9335 

3,9303 

3,9272 

3,9241 

3,9211 

3.9161 

3.91S1 

3.9121 

3.8978 

3.8841 

3.8709 

3.8563 

3.6461 

3.6344 

3.6119 

.301176-03 

.29769E-03 

.29433E-03 

,291086-03 

.2679+E-03 

.284906-03 

.281956-03 

,279106-03 

.276326-03 

.273636-03 

,271026-03 

,268476-03 

,266006-03 

.263696-03 

.261256-03 

.258966-03 

.25674E-03 

.255046-03 

.2S299E-03 

.250996-03 

.249056-03 

.240056-03 

.232116-03 

.225056-03 

.21873E-03 

.21306E-03 

,20794E-03 

.19908E-03 

• 

AT T • 900.0 DEG K 

BETAS 
(MPA-I) 

,242886-03 

,236S5£-03 

.23437E-03 

,23035£-03 

,226476-03 

,222736-03 

,219116-03 

.215616-03 

.212236-03 

.208956-03 

.205/86-03 

.202716-03 

.199736-03 

.196836-03 

.194026-03 

.191296-03 

,168646-03 

,186346-03 

.183896-03 

,161516-03 

.179206-03 

.168596-03 

.159316-03 

,151146-03 

,143896-03 

,137436-03 

,13i646-03 

,121716-03 

BETAT 
(MPA-ll 

.32425E-03 

,3179JE-03 

,3ll66E-03 

,30602E-03 

.300416-03 

.295006-03 

.289796-03 

.284/76-03 

,279926-03 

,2732*6-03 

,270/16-03 

,266336-03 

,262096-03 

.25/996-03 

.254016-03 

.250166-03 

.246426-03 

.2*3256-03 

.239816-03 

.236486-03 

.23325E-03 

.21845E-03 

,205626-03 

,194396-03 

.184496-03 

,17572E-03 

,l6T89E-03 

,l545SE-03 

OAMMAV 
(HPA/K1 

.92a60E*00-

.93633E*00 

,9+379E«00 

.9S116E*00 

.9S650E*00 

.96576E*00 

.97295E*00 

,96008E*00 

,987166*00 

.994186*00 

.100116*01 

,100816*01 

,101496*01 

,102176*01 

.102856*01 

.10352E*01 

.I0419E*01 

.10485E*01 

.t0SS0E*01 

.106146*01 

.106776*01 

.109896*01 

.112e6E*01 

.115776*01 

.118566*01 

,12125E*01 

,123a6E«0l 

.12861E*01 

CP 
(J/O-K) 

1,2513 

1,2492 

1.247! 

1.2452 

1.2432 

1,2414 

1,2396 

1.2379 

1.2362 

1.23*6 

.1.2330 

1.2314 

1.2299 

1.2289 

1.2270 

1.2257 

1.2243 

1,2235 

1,2223 

1,2211 

1,2199 

1.2145 

1,2097 

1,2055 

1,2017 

1,1964 

1.1953 

1.1901 

CV 
(J/O-K1 

,9373 

.9373 

,9373 

,9373 

,9373 

,9373 

.9373 

,9373 

,9373 

,9373 

.'<37J 

.43/^ 

.9373 

.9373 

.9373 

.9373 

.9373 

.9373 

.9373 

.9373 

,9373 

.9373 

,9373 

,9373 

.9373 

.9373 

.9373 

.9373 



SUBCOOLED SODIUH LIQUID PROPER 

P RHOL HLIQ ELIQ SLIQ ALPHAP 
(MPA) (6/CC) (J/6) (J/G) (J/6-K) (K-ll 

.196296-01 

10.0 

20.0 

30.0 

40.0 

30.0 

60.0 

70.0 

eO.O 

90.0 

100.0 

110.0 

120.0 

130.0 

140.0 

150.0 

160.0 

170.0 

180.0 

190.0 

2U0.0 

250.0 

300.0 

350.0 

400.0 

450.0 

500.0 

600.0 

.77732 

.78031 

.78303 

.703/* 

./8839 

.79099 

.79333 

.7960/ 

./9b36 

.80100 

.803*1 

.005/8 

.00812 

.810*3 

.81271 

.61*45 

,81717 

,81933 

.82151 

.0236* 

.82573 

.83589 

.84548 

.83400 

.bb330 

.b/lol 

.87960 

,89489 

1296.7 

1307.5 

131b.4 

1325.3 

1334.2 

1343,2 

1352,1 

13bl.l 

1370.0 

1379.0 

1388.0 

1397.0 

140b.0 

1415.0 

1424.0 

1433,0 

1442,0 

1*51.1 

1460.1 

1469,1 

1478,2 

1523,4 

1568,C> 

1613,9 

1659,0 

1704.1 

1749,1 

1838,8 

1298.7 

1294.7 

1290.9 

1287.1 

1283.5 

1280.0 

1276.5 

1273.1 

1269.8 

1266.6 

1263.5 

1260.5 

1257.5 

1254.6 

1251.7 

1248.9 

1246.2 

1243.6 

1241.0 

1238.4 

1236.0 

1224.3 

1213.8 

1204.3 

1195.7 

1187.6 

1180.7 

1168.2 

4.1102 

4.1063 

4.1024 

4.0985 

4.0947 

4.0910 

4.0873 

4.0837 

4.0601 

4,0766 

4.0731 

4,0697 

4.0663 

4.0629 

4.0596 

4,0563 

4,0531 

4.0499 

4.0467 

4.0436 

4.0405 

4.0256 

4.0114 

3.9978 

3.9847 

3.9722 

3.9601 

3.9370 

.311406-03 

.30749E-03 

.303726-03 

.300086-03 

.296596-03 

.293216-03 

.289956-03 

.286606-03 

.263756-03 

.260806-03 

.277956-03 

.27517E-03 

.27248E-03 

.26987E-03 

.26733E-03 

.264866-03 

.26246E-03 

.260126-03 

.257846-03 

.255626-03 

.253466-03 

.243386-03 

.235276-03 

.227656-03 

.220656-03 

.214766-03 

.20927E-03 

.199816-03 

Its AT T • 1000.0 DEO K 

BETAS BETAT OAMMAV CP CV 
(HPA-ll (MPA-ll (MPA/KI JJ/O-KI IJ/O-KI 

.262656-03 

.257566-03 

.252706-03 

.248026-03 

.243526-03 

.239196-03 

.235036-03 

.231016-03 

.227146-03 

.223406-03 

.219796-03 

.216306-03 

.212936-03 

.209666-03 

.206496-03 

.203426-03 

.20045E-03 

.197566-03 

.194756-03 

.192036-03 

.169386-03 

.177186-03 

.166996-03 

.157846-03 

.149776-03 

.142606-03 

.136196-03 

.1252*6-03 

.361906-03 

.354206-03 

.346826-03 

.339766-03 

.332996-03 

.326516-03 

.320206-03 

.314296-03 

.308546-03 

.302996-03 

.297656-03 

.292506-03 

.287536-03 

.282736-03 

.278096-03 

,273606-03 

.269266-03 

.265056-03 

.260986-03 

.257026-03 

.253196-03 

.235616-03 

.221186-03 

.208256-03 

.196906-03 

.166876-03 

.177976-03 

.162876-03 

.660466*00-

.666126*00 

,675726*00 

.883236*00 

.690676*00 

.89e02E*00 

,90531E*00 

,91253E*00 

,91968E*00 

.92677E.00 

.93379E*00 

.94076E*aO 

.947666*00 

.954526*00 

.96131E.00 

.96606E*00 

.97476E*00 

.981406*00 

.986006*00 

.99456£*00 

.10011E*01 

.10330E*0! 

,10637E*01 

,109326*01 

,11216E*01 

.11492E.01 

.117S9E*01 

.12268E*01 

1.2566 

1,25+1 

1,2516 

1,2+93 

1.2+70 

i.2++e 

1.2+27 

1,2+07 

1.2388 

1.2369 

1.2350 

1.2332 

1.2315 

1.2298 

1.2282 

1.2266 

1.2250 

1.2235 

1.2221 

1.2206 

1.2192 

1.2127 

1.2060 

1.2032 

1.1969 

1.1951 

1.1917 

1,1860 

,9120 

,9120 

.9120 

,9120 

,9120 

,9120 

.9120 

,9120 

.9120 

.9120 

.9120 

.9120 

.9120 

.9120 

.9120 

.9120 

,9120 

.9120 

.9120 

.9120 

.9120 

.9120 

.9120 

.9120 

.9120 

.9120 

.9120 

.9120 



SUBC00L6D SODIUM LIQUID PROPERTIES AT T • 1100.0 UEb K 

P NHOL HLIU ELIQ SLIQ ALPHAP BETAS BLTAT OAMMAV CP CV 
(HPAI (G/CCI (J/GI (J/SI (J/b-K) (K-l) (MPA-ll (MPA-l) (HPA/K) (J/O-KI (J/6-K) 

.600206-01 

10.0 

20.0 

30.0 

40.0 

30.0 

60,0 

70,0 

eO.O 

90,0 

100.0 

110.0 

120.0 

130.0 

140,0 

150,0 

160,0 

1/0,0 

180,0 

190,0 

2U0.0 

250.0 

300.0 

350.0 

400.0 

450.0 

300.0 

600.0 

".75330 

.75030 

.75926 

.76216 

.76301 

./6782 

.7703/ 

.7732/ 

, /7393 

,7/833 

.78112 

./OJbo 

,/6fal3 

,78861 

./9104 

.793*3 

.795/0 

.79810 

.O00J9 

.80263 

.00488 

.81582 

.825/2 

.83528 

.64435 

,obJU3 

.06133 

.87b9o 

1424.9 

1433.5 

1442,1 

1*50.7 

1459,4 

1468,1 

1476.8 

1485.5 

1494,3 

1503,1 

1511.8 

1520.6 

1529.5 

1538,3 

1547,1 

1556.0 

156*.8 

1573.7 

1582.6 

1591.5 

1600.4 

1644.9 

1689.f 

1734.3 

1779.0 

1823.7 

1868,3 

1957,* 

1*24.8 

1420.2 

1415.7 

1411.4 

1407.1 

1403.0 

1398.9 

1395.0 

1391.2 

1387.5 

1383.8 

1380,3 

1376.8 

1373.4 

1370.1 

1366.9 

1363,8 

1360,7 

1357,7 

1354.7 

1351,9 

1338,4 

1326,2 

1315.3 

1305.3 

1296.2 

1287.8 

12/3.2 

4,2305 

4,2263 

4,2221 

4.2180 

4,2140 

4.2100 

4.2061 

4,2023 

«,198S 

*.19*8 

4.1911 

4.1875 

4.1840 

4.1804 

4.1770 

4,1735 

4.1701 

4.1668 

4,1635 

4.1602 

4,1570 

4,1414 

4.1266 

4.1125 

4.0991 

4,0861 

4,0737 

4.0501 

.32196E-03 

,317536-03 

,313276-03 

,309196-03 

.306276-03 

.301516-03 

.297896-03 

.294416-03 

,291056-03 

,287816-03 

,284696-03 

,281666-03 

,278736-03 

,27590E-03 

.273156-03 

.270496-03 

,267906-03 

,265386-03 

,262946-03 

,260566-03 

,258256-03 

,247546-03 

,238046-03 

,229526-03 

,222836-03 

,216326-03 

.210476-03 

.200406-03 

.285246-03 

.2/9246-03 

.273486-03 

.267976-03 

.262706-03 

.257666-03 

.252826-03 

.246176-03 

.2*3706-03 

.239416-03 

.233276-03 

,231286-03 

,227446-03 

,223726-03 

.220136-03 

.216676-03 

,213316-03 

.210066-03 

.206916-03 

.203866-03 

.200906-03 

.187336-03 

.175506-03 

.165086-03 

.156386-03 

.l4843t.-}3 

.141356-03 

.129296-03 

.404596-03 

.395146-03 

.386106-03 

.37/306-03 

.369306-03 

.361406-03 

.354006-03 

.346846-03 

.3J9986-03 

.333406-03 

.327086-03 

.321016-03 

.3151/6-03 

.309546-03 

.30*126-03 

.290906-03 

,293836-03 

,288976-03 

,28*266-03 

,279706-03 

.275296-03 

.255186-03 

.23/806-03 

.222bl6-03 

.210206-03 

.198816-03 

.168736-03 

.171716-03 

,79577E*0(i 

,603606*00 

,61136E*00 

,ai90*E*00 

.a2662E*00 

,a3411E*00 

.84152£*00 

,648846*00 

.856106*00 

.863276*00 

.870386*00 

.877426*00 

,884406*00 

.891316*00 

.898166*00 

,904956*00 

,911696*00 

.918376*00 

.925006*00 

,931586*00 

.938116*00 

.970076*00 

.100106*01 

.103106*01 

.106016*01 

.108806*01 

,111526*01 

,116716*01 

1,2683 

1.2653 

1.2624 

1.2597 

1.2570 

1.2545 

1,2520 

1.2497 

1.2474 

1.2452 

1.2431 

1.2411 

1.2391 

1.2372 

1.2353 

1.2335 

1.2310 

1.2301 

• 1.2284 

1.2268 

1.2253 

1.2180 

1.2116 

1.2058 

1.2019 

1.1977 

1.1939 

1,1875 

,8942 

.8942 

.6942 

.8942 

.6942 

.6942 

.894£ 

.8942 

.8942 

.8942 

.6942 

.8942 

.8942 

.8942 

.8942 

.8942 

.0942 

.8942 

.8942 

.8942 

.8942 

.8942 

.8942 

.8942 

.8942 

.8942 

.6942 

.8942 



SUBCOOLEO SODIUM LIQUID PROPERTIES AT T • 1200.0 06b K 

p 
(MPAI 

.15036E*00 

10.0 

20.0 

30.0 

40.0 

50.0 

60.0 

70.0 

80.0 

90.0 

100.0 

110,0 

120,0 

130,0 

140.0 

150.0 

160.0 

170.0 

180.0 

190.0 

200.0 

230.0 

300.0 

350.0 

400.0 

430.0 

500.0 

600.0 

RHOL 
(6/Cb) 

.72906 

.73229 

.73349 

.73862 

./41b9 

.744/0 

.7*7ob 

.7503b 

.753*0 

.75620 

./58V5 

.78163 

.7b431 

.7b693 

.76951 

.77205 

,77433 

./77U1 

.77944 

.76183 

.78419 

.79552 

.80617 

.81620 

.82571 

.834/3 

.84334 

.85954 

HLIQ 
(J/GI 

1552.6 

1560.7 

15b9.0 

1577,4 

1585,8 

1594,2 

lb02,b 

Ibll.l 

lbl9,6 

lb28,2 

1636,/ 

1643.3 

1653.9 

1662.5 

1671.2 

1679.8 

1688,5 

1697,2 

1705,9 

1714.6 

1723.3 

1767.1 

1611,1 

1855.2 

1699.5 

1943.7 

1988.0 

2076.4 

ELIQ 
(J/GI 

1552.4 

1347.1 

1541.8 

1536.8 

1531.8 

1527,1 

1522.4 

1517,9 

1!>13.5 

1509.2 

1305.0 

1500.9 

1496.9 

1493.0 

1489.2 

1485.6 

1461.9 

1476.4 

1475.0 

1471.6 

1468.3 

1452,9 

1439,0 

1426.4 

1415.0 

1404.6 

1395.1 

1378.4 

SLIQ 
(J/G-Kl 

4.3415 

4.3370 

4.3326 

4.3282 

4.3240 

4.3198 

4.3156 

4.3116 

4.3076 

4.3037 

4.2998 

4.2960 

4.2922 

4.2885 

4,2849 

4,2813 

4,2777 

4.2742 

4.2708 

4.267+ 

4.2640 

4.2477 

4.2324 

4.2176 

4.2039 

4.1906 

4.1776 

4.1536 

ALPHAP 
(K-l) 

.33292E-03 

.327896-03 

.323046-03 

.318426-03 

.314016-03 

.309816-03 

.305776-03 

.301916-03 

.298206-03 

.294636-03 

.29120E-03 

.287906-03 

.284716-03 

.261636-03 

.27866E-03 

.27578E-03 

.272996-03 

.27029E-03 

.267686-03 

,265146-03 

.262676-03 

.251306-03 

.241306-03 

.232406-03 

.22436E-03 

.21711E-03 

.211566-03 

.200896-03 

BETAS 
(HPA-l) 

.311306-03 

,304146-03 

,297246-03 

,290686-03 

.2844*6-03 

.278*96-03 

.272826-03 

.267396-03 

.262196-03 

.257216-03 

.252446-03 

.24/836-03 

.243446-03 

.239196-03 

.235116-03 

.231166-03 

.227366-03 

.223696-03 

.220146-03 

.216706-03 

.213386-03 

.196246-03 

,185166-03 

,173726-03 

,163616-03 

,154616-03 

,^47116-03 

.133876-03 

b6TAT 
(MPA-1) 

.453356-03 

.441/06-03 

.430536-03 

.419966-03 

.409956-03 

,400466-03 

,391426-03 

.382816-03 

.374606-03 

.366/66-03 

.3592/6-03 

.352096-03 

.34521E-03 

.33861E-03 

.332266-03 

.3261/E-03 

.32030E-03 

.314&4E-03 

.30920E-03 

.303946-03 

.298866-03 

.275876-03 

.256196-03 

.239136-03 

.224176-03 

.21093E-03 

.20018E-03 

.18110E-03 

GAMMAV 
(MPA/K) 

.T3436E*00 

,74234E*00 

,7S033E*00 

,75820E*00 

.76597E*00 

,77363£*00 

,78119E*00 

,788666*00 

,796046*00 

,603346*00 

,810556*00 

,817696*00 

,824756*00 

,831746*00 

,638666*00 

.S4552E*00 

.85231E*00 

.85905E*00 

.e6572E*00 

.67234E*00 

.87690E*00 

.91095E*00 

,94188E*00 

.97164E*00 

.ia009E*Ol 

.10293E*01 

,10569£*01 

,11093E*01 

CP 
(J/O-K) 

1.2843 

1.2808 

1.2774 

1.27*1 

1.2710 

1.2681 

1.2653 

1.2626 

1.2600 

1.2575 

1.2551 

1.2528 

1.250S 

1.2484 

1.2463 

1.2443 

1.2424 

1.2405 

1.2387 

1.2369 

1.2352 

1.2272 

1.2202 

1.2139 

1.2083 

1.2031 

1.2000 

1,1930 

CV 
(J/G-K) 

,8619 

,8619 

,8819 

,8819 

.0619 

.6819 

.8819 

.8819 

.6819 

.8819 

.8819 

.8819 

.8619 

.8819 

.8819 

.0819 

.0819 

.8819 

.8819 

.6619 

.6819 

.6619 

,6819 

,8619 

,6619 

,8819 

.8819 

.8619 



5UBC00L6D SODIUM LIQUID PR0P6RTIES AT T • 1300.0 DEG K 

P NHOL HLIQ ELIQ SLIQ ALPHAP BETAS BETAT OAMMAV CP CV 
(MPA) (b/CC) (J/6) (J/G) (J/G-K) (K-l) (MPA-1) (MPA-ll (MPA/KI (J/O-KI (J/6-KI 

.31885E*00 

10.0 

20.0 

30.0 

40.0 

50.0 

60.0 

70.0 

80.0 

90,0 

100,0 

110.0 

120.0 

130.0 

140.0 

150.0 

160.0 

170.0 

180.0 

190.0 

200.0 

250.0 

joo.o 

330.0 

400.0 

450.0 

500.0 

bOO.O 

.70485 

.70829 

.71175 

.71514 

.71845 

.72189 

./2400 

.72797 

.73101 

.73400 

.73694 

.73982 

.74285 

./*5*3 

./48l/ 

./SOdb 

.75351 

./5bll 

.75868 

.7bl21 

.763/0 

./7565 

.78683 

./9735 

.60/29 

.616/2 

.82569 

,04243 

1662,1 

1689.7 

1697.6 

1703.6 

1713./ 

1721.8 

1729.9 

1738,1 

1746,4 

1754,6 

1763,0 

1/71,3 

1779,7 

1788.1 

1796.5 

1804.9 

1813,4 

1821.9 

1830,4 

1838.9 

1847,5 

1890,4 

1933,7 

1977.2 

2020.8 

2064,5 

2106,4 

2196.1 

1681.6 

1675.6 

1669.5 

1663.7 

1658.0 

1652.5 

1647.2 

1642.0 

1636.9 

1632.0 

1627.3 

1622.6 

1618.1 

1613.7 

1609.4 

1605.2 

1601.1 

1597.0 

1593.1 

1589.3 

1585.6 

1568.1 

1552.4 

1538.2 

1525.3 

1513.6 

1502.8 

1483.9 

4.4449 

4.4402 

4.4355 

4,4309 

4,4263 

4.4219 

4,4175 

4,4132 

4,4090 

4,4049 

4,4008 

4,3968 

4,3929 

4,3890 

4.3852 

4.3814 

4.3777 

4,3740 

4,3/04 

4,3669 

4,3633 

4,3464 

4.3305 

4.3154 

4,3010 

4.28/3 

4.2/41 

4,2494 

.34436E-03 

.33865E-03 

.333076-03 

.32760E-03 

.322836-03 

.318096-03 

.313576-03 

.309276-03 

.305166-03 

,301226-03 

.297466-03 

.293846-03 

.290286-03 

.287036-03 

.283806-03 

.280706-03 

,277706-03 

,274806-03 

,272006-03 

,269296-03 

,266666-03 

.254636-03 

.24413E-03 

.234856-03 

.226546-03 

.21904E-03 

.21221E-03 

.201316-03 

.341696-03 

.333076-03 

.324686-03 

.3167/6-03 

.309296-03 

.302206-03 

.295466-03 

.289066-03 

.282966-03 

.2771*6-03 

.2/1586-03 

,266266-03 

.261126-03 

.256296-03 

,251606-03 

,2*7096-03 

,242766-03 

.238596-03 

.234566-03 

,230686-03 

.226946-03 

.209996-03 

.195496-03 

.182916-03 

.171876-03 

.162086-03 

.1533*6-03 

.13893t-03 

.509526-03 

.495106-03 

.481146-03 

.468046-03 

,455736-03 

.444106-03 

.433116-03 

.422716-03 

.412836-03 

.403*56-03 

.39*526-03 

.386016-03 

.377/86-03 

.370126-03 

.362696-03 

.355566-03 

.3*8736-03 

.3*2176-03 

,333876-03 

,329806-03 

,323966-03 

.297696-03 

.275456-03 

.256336-03 

.239676-03 

.225026-03 

.21202E-03 

.19101E-03 

,67586£*0O 

,6e400£*00 

,69226E*00 

.70038E*00 

,7083aE*00 

,716236*00 

.724006*00 

.731646*00 

.739186*00 

.746626*00 

.753976*00 

.761236*00 

.768406*00 

.7/5496*00 

.782516*00 

.789446*00 

.796316*00 

,803116*00 

.809846*00 

.816516*00 

.823126*00 

.855336*00 

.886306*00 

.916216*00 

.945216*00 

.973416*00 

.100096*01 

.105396*01 

1.3032 

1.2991 

1.2951 

1.2913 

1.2878 

1.2844 

1.2811 

1.2780 

1.2/51 

1.2723 

4.2696 

1,2670 

1.2644 

1.2621 

1,2598 

1,2576 

1,2555 

1.2534 

1,2514 

1,2495 

1.2476 

1.2390 

1.2315 

1.2248 

1.2188 

1.2133 

1.2084 

1.2014 

.8740 

.6740 

.8740 

.6T40 

.8740 

.8740 

.8/40 

.6740 

.8740 

.8740 

.8740 

.8740 

.8740 

.8/40 

.8/40 

.8740 

.8/40 

.8740 

.8740 

.8740 

,8/40 

.8740 

.8740 

.8740 

,8740 

.8/40 

.8740 

.8/40 



bUBCOOLLD SODIUM LIQUID PROPERTIES AT T • 1+00.0 DEG K 

O 
I 

p 
(HPA) 

.6123+E*00 

10.0 

20.0 

30.0 

40.0 

50.0 

60.0 

70.0 

80.0 

90.0 

100.0 

110.0 

120.0 

130.0 

140,0 

150.0 

160.0 

170.0 

180.0 

190.0 

200.0 

250.0 

300.0 

350.0 

400.0 

450.0 

500.0 

600.0 

RHUL 
(6/CC) 

,68069 

.68432 

.68808 

,69174 

.69332 

.69000 

./0221 

.70554 

.70880 

.71200 

./1512 

./1819 

.72120 

.72416 

.72706 

.72991 

.73271 

.73547 

.73810 

.74085 

.7434/ 

.75604 

.767/6 

.7/877 

.78914 

.79896 

.80830 

.8256/ 

HLIQ 
(J/G) 

1813.7 

1620.6 

1628.1 

1835.7 

1843.4 

1851.1 

1858,9 

1666,8 

1874.7 

1882.7 

1890,7 

1898,8 

1906,9 

1915,0 

1923,2 

1931,4 

1939,7 

19*7,9 

1956,2 

1964,6 

1972,9 

£015,0 

«:057.5 

2100,3 

2143.3 

2186.5 

2229.8 

2316,7 

ELIQ 
(J/G) 

1812,6 

1806.0 

1799.1 

1792.3 

1785.9 

17/9.6 

1773.5 

1767.6 

1761.8 

1756.3 

1/50,9 

1745.6 

1740,5 

1735.5 

1730.6 

1725.9 

1721.3 

1716.8 

1712,4 

1708.1 

1703.9 

1684.3 

1666.7 

1650.8 

1636.4 

1623.2 

1611.2 

1590.0 

SLIQ 
(J/G-K) 

4.5421 

4.5372 

4.5322 

4.5273 

4.5224 

4.5177 

4.5131 

4.5086 

4.5041 

4.4998 

4.4955 

4.4913 

4.4871 

4.4631 

4,4791 

4,4/51 

4,4713 

4,4674 

4,4637 

4,4600 

4,4563 

4,4387 

4.4222 

4.4066 

4.3917 

4,3776 

4,3641 

4.3388 

ALPHAP 
(K-l) 

.35648E-03 

.34996E-03 

.343S0E-03 

.337436-03 

.331736-03 

.326356-03 

.321276-03 

.316466-03 

.311S8E-03 

.30753E-03 

.303386-03 

.299446-03 

.29565E-03 

,292016-03 

.288536-03 

.2e518£-03 

.26195E-03 

.278846-03 

.275856-03 

.272966-03 

.270176-03 

.25746E-03 

.246486-03 

.236846-03 

.228276-03 

.220556-03 

.213566-03 

.201286-03 

B6TAS 
(MPA-1) 

.377596-03 

.367166-03 

.356786-03 

,347066-03 

.337936-03 

,329386-03 

.321296-03 

.313656-03 

.306426-03 

.299556-03 

.293026-03 

.286826-03 

.280906-03 

.275246-03 

.269636-03 

,264646-03 

.259686-03 

.234916-03 

.250336-03 

.245936-03 

.241706-03 

.222636-03 

.206536-03 

.192676-03 

.160596-03 

.169966-03 

..>b050E-03 

.144406-03 

BETAT 
(MPA-1) 

.57496E-03 

.557086-03 

.539386-03 

,522936-03 

,507396-03 

,493236-03 

,479766-03 

,467106-03 

.435136-03 

.443876-03 

.433196-03 

.423086-03 

.413456-03 

.404296-03 

.395566-03 

.387236-03 

.379276-03 

.371656-03 

.364356-03 

.33/356-03 

.350646-03 

.320666-03 

.295556-03 

.274166-03 

.255686-03 

.239516-03 

.225236-03 

.201116-03 

OAMMAV 
(MPA/K) 

,620006*00 

.62824E*00 

.63684E*00 

,6+527E*00 

,6535+E*00 

.66166E*00 

,66965£*aO 

,67750E*00 

,68523E*00 

.692856*00 

.700356*00 

.707766*00 

.715076*00 

.722286*00 

,729+16*00 

.73645£*00 

.74340E*00 

.750296*00 

.757096*00 

.763836*00 

.770506*00 

,802916*00 

,63397E*00 

.86387E*00 

,89279E*00 

,92086E*00 

,94817E*00 

.10006E*01 

CP 
(J/O-K) 

1,3242 

1,3194 

1.31+7 

1.3103 

1.3061 

1.3022 

1.2985 

1.2951 

1.2917 

1.2886 

1,2856 

1.2828 

1.2800 

1.277+ 

1.27+9 

1,2724 

1.2701 

1.2679 

1.2657 

1.2636 

1.2616 

1.2524 

1.2445 

1.2374 

1,2312 

1.2255 

1.2203 

1.2112 

CV 
(J/O-K) 

.6696 

.8696 

.8696 

.6696 

.6696 

.8696 

.8696 

.6696 

.8696 

.8696 

.8696 

.8696 

.8696 

.8696 

.8696 

.8696 

.8696 

,8696 

.8696 

.8696 

.8696 

.8696 

.8696 

.6696 

.6696 

.6696 

,669b 

,8696 



SUBCOOLEO SODIUM LIQUID PROPERT 

P RHOL HLIQ ELIQ SLIQ ALPHAP 
(HPA) (6/CC) (J/G) (J/6) (J/6-K) (K-ll 

i7d4E*0l 

10.0 

20,0 

30,0 

40,0 

50,0 

60.0 

70.0 

oO.O 

90.0 

100.0 

110,0 

120.0 

130.0 

140.0 

150,0 

160,0 

170.0 

180.0 

190.0 

200.0 

250.0 

300.0 

350.0 

400.0 

450.0 

500.0 

600,0 

.65662 

.66039 

.664*8 

.668*6 

.6/232 

.67609 

.679/5 

.68332 

.68681 

.69022 

.69356 

.69602 

./0002 

.70316 

.70623 

.70925 

.71221 

.71511 

.71797 

.72078 

.72335 

.736/3 

./4900 

.76048 

.77128 

.78149 

.79118 

.80919 

1947.5 

1953.7 

1960.6 

1967.7 

1975.0 

1982,3 

1989,7 

1997,2 

2004.8 

2012,4 

2020.1 

2027.9 

2035.7 

2043.b 

2051.5 

2059.4 

2067.4 

2075.5 

2083,b 

2091.7 

2099.8 

2141.0 

2182.6 

2224.7 

2267.1 

2309.7 

2352.5 

2438.4 

1945.9 

1938.5 

1930.5 

1922.9 

1915.5 

1908.3 

1901.4 

1694.7 

1868.3 

1882.0 

18/5.9 

1870.0 

1864.3 

1858,7 

1853.2 

1848.0 

1842.8 

1837.8 

1832.9 

1828,1 

1823.4 

1801.6 

1782.1 

1764.6 

1748.5 

1733.9 

1720.5 

1696.9 

4.6340 

4.6290 

4.6236 

4.6183 

4.6132 

4.6082 

4.6033 

4.5985 

4,5938 

4,5892 

4.5848 

4,5803 

4,5760 

4.5718 

4.5676 

4.6635 

4,5594 

4,5554 

4,5515 

4,5477 

4,5+39 

4,5256 

4,5085 

4.4924 

4.4772 

4.4626 

4.4*88 

4,4226 

.36943E-03 

.36206E-03 

.35444E-03 

.347376-03 

.34079E-03 

.33465E-03 

.32B89E-03 

.323466-03 

.318376-03 

.313546-03 

.30896E-03 

.304616-03 

.300476-03 

.296526-03 

.292756-03 

.289146-03 

.285676-03 

.28235E-03 

.279176-03 

.27610E-03 

.273136-03 

.25975E-03 

.248316-03 

.23834E-03 

.22952E-03 

.22163E-03 

.214506-03 

.202046-03 

AT T • 1500.0 DEG K 

BETAS 
(HPA-ll 

.420646-03 

.407996-03 

.394666-03 

.382726-03 

.37143E-03 

.360916-03 

.351066-03 

.341636-03 

,333156-03 

.324966-03 

.317236-03 

.309906-03 

.302956-03 

.296336-03 

.290066-03 

.26407E-03 

.278346-03 

.272876-03 

.267646-03 

.262626-03 

.257806-03 

.236336-03 

.216376-03 

.203076-03 

.189846-03 

.17e26E-03 

.1D603£-03 

.15071E-03 

BETAT 
(HPA-ll 

,6S215E-03 

,b3000E-03 

.607186-03 

,566226-03 

,566886-03 

,548966-03 

,53230£-03 

.51675E-03 

.30220E-03 

.486536-03 

.47571E-03 

,463616-03 

.452176-03 

.441346-03 

.431076-03 

.421316-03 

.412026-03 

.403166-03 

.394746-03 

.386666-03 

.378936-03 

.344746-03 

.31646E-03 

,292596-03 

,272126-03 

.254336-03 

,238716-03 

.21249E-03 

OAMMAV CP CV 
(MPA/KI IJ/O-KI (J/O-KI 

,56648E*00-

.57+73E*00 

,563756*00 

.592S6E*00 

.601176*00 

.60961E*00 

.617e7E*00 

.625966*00 

.6339+6*00 

.6+1776*00 

.64947E*0O 

.&S705E*00 

.66451E*00 

.67167E*00 

.67912E*00 

.6a628E*00 

,69335E*00 

.70033E*00 

.70723E*00 

.71405E*00 

.72079E*00 

.753466*00 

.76464£*00 

.61457E*00 

.643456*00 

,87140E*00 

.696556*00 

.950826*00 

1.3467 

1.3413 

1.3357 

1.3305 

1,3257 

1,3213 

1.3171 

1.3131 

1.3094 

1.3059 

1.3026 

1.2995 

1.2965 

1.2936 

1.2909 

1.2863 

1.2658 

1.2634 

1.2611 

1.2769 

1.2768 

1.2671 

1.2568 

1.2516 

1.2451 

1.2393 

1.2340 

1.2247 

.8666 

.6666 

,6680 

,866b 

,8666 

,6666 

,8666 

,668b 

.8686 

.8666 

.8666 

.8686 

.8680 

.8686 

.8686 

.8686 

.8666 

.8686 

.8666 

.6666 

,8680 

,8666 

,8666 

,6660 

,6686 

,8686 

,6686 

.8686 



SUBCOOLEO SODIUM LIQUID PROPERTIES AT T • lOOO.O DEO K 

P RHOL HLIQ ELIQ SLIQ ALPHAP BETAS BETAT OAMHAV CP CV 
(HPAI (G/CCI (J/G) (J/G) (J/G-K) (K-I) (MPA-.) IHPA-ll (MPA/KI (J/O-KI (J/O-K 

.176876*01 

10.0 

20.0 

30.0 

40.0 

50,0 

60,0 

70,0 

80,0 

90,0 

100.0 

110.0 

120.0 

130.0 

140.0 

150.0 

160.0 

170.0 

180.0 

190.0 

200.0 

230.0 

3U0.0 

350.0 

400.0 

430.0 

500.0 

600.0 

.63268 

.63649 

.64098 

.64531 

.64930 

.65330 

.b5731 

.bbl33 

.bb309 

.bb8/3 

.67220 

.675/6 

.6/913 

.6824/ 

.685/2 

.68891 

.69204 

.69510 

.69811 

.70106 

.7039/ 

.717/8 

.73030 

.74233 

.753/3 

.76*33 

.77*36 

.79299 

2083.8 

2088.9 

2095.3 

2101.9 

2108.6 

2115.* 

2122.4 

2129.4 

2136,6 

2143,9 

2151.2 

2158,7 

2166.2 

2173.8 

2161.4 

2169,1 

2196,9 

2204,6 

2212,5 

2220.4 

2228.3 

2268.4 

2309.3 

2350.6 

2392.4 

2434,4 

2476,6 

2561,7 

2081.0 

20/3.2 

2064.1 

2055.4 

2047.0 

2038.9 

2031.1 

2023.6 

2016.3 

2009.3 

2002.5 

1995.9 

1989.5 

1983.3 

1977.2 

1971.4 

1963.7 

1960.1 

1954.7 

1949,4 

1944.2 

1920.1 

1896.6 

1879.3 

1861.7 

1843.6 

1831.0 

1805.0 

4.7212 

4.7163 

4,7105 

4,7049 

4,6994 

4,6941 

4,6889 

4.6839 

4.6789 

4.6741 

4.6694 

4.6648 

4.6602 

4.6558 

4.6514 

4.6471 

4.6429 

4.6388 

4.6347 

4.6307 

4.626a 

4.6079 

4.5903 

4,5737 

4.5580 

4.5431 

4.5289 

4.5023 

.38346E-03 

.37522E-03 

.366076-03 

.357716-03 

.35004F-03 

.342956-03 

,336386-03 

.330266-03 

.32453E-03 

.319156-03 

.314096-03 

.309316-03 

.30479E-03 

.300506-03 

.29642E-03 

,29253E-03 

.288aiE-03 

.28626E-03 

.281866-03 

.27660E-03 

.275466-03 

.261456-03 

.249566-03 

.239126-03 

.230276-03 

.222236-03 

.215006-03 

.202416-03 

.473236-03 

.45791E-03 

.440e7E-03 

,42533E-03 

.411066-03 

.397916-03 

.385746-03 

.374426-03 

.3638/6-03 

.353996-03 

.344736-03 

.336016-03 

.327796-03 

.320026-03 

.312666-03 

.305686-03 

.299046-03 

.292726-03 

.286706-03 

.260946-03 

.275446-03 

.251166-03 

.231096-03 

.214066-03 

.199666-03 

.187046-03 

17596t-03 

.157326-03 

.744566-03 

,71728£-03 

,687226-03 

.660036-03 

,635286-03 

.612626-03 

,591786-03 

.572336-03 

.534686-03 

.538066-03 

.5£2356-03 

.508026-03 

.494386-03 

.481546-03 

.469426-03 

.457976-03 

.44/126-03 

.436826-03 

.427046-03 

.41/726-03 

.408836-03 

.36992E-03 

.338116-03 

.311316-03 

.28695E-03 

.26944E-03 

.25240£-a3 

.223986-03 

,515016*00 

.523116*00 

.532676*00 

.5+196E*00 

,SS100E*00 

,55961E*00 

,56842E*00 

,S7664E*00 

,5850aE*00 

.593156*00 

,601086*00 

.606866*00 

.616526*00 

.624046*00 

.631456*00 

.638756*00 

.645956*00 

.653046*00 

,66004E*00 

,6&695E*00 

,67378£*00 

,706776*00 

.736116*00 

,76809E*00 

,79694E*00 

,62460E*00 

,85162E*00 

,903706*00 

1,3705 

1,3645 

1.3576 

1.3517 

1.3462 

1.3411 

1.3364 

1.3320 

1.3279 

1.3240 

k.3204 

1.3170 

1.3136 

1.3107 

1.3078 

1.3050 

1.3024 

1.2999 

1.297S 

1.2951 

1.2929 

1.2830 

1.2745 

1.2668 

1.2606 

1.2546 

1.2495 

1.2401 

.671 

.671 

.671 

.871 

.671 

,671 

.871 

.671 

.671 

.671 

.871 

.671 

.8/1 

.871 

.871 

.671 

.8/1 

,871 

.871 

,671 

,671 

.871 

,671 

,671 

,671 

,671 

.671 

,671 



SUUCUOLED SODIUM LIQUID PROPEHTItS AT T • ITuO.O ULO K 

P HHOL HLI9 E^ia SLIQ ALPHAP BETAS bETAT GAHHAV CP CV 
(MPA) (b/CC) (o/b) la/G) IJ/G-KI IK-1) (HPA-1) (MPA-ll (MPA/K) (J/O-K) IJ/6-KI 

.ilibhfOl 

lU.O 

^0.0 

JO.O 

• 0.0 

so.o 

60.0 

70.0 

ao.o 

90.0 

100.0 

uo.o 

120.0 

130.0 

140.0 

ibo.o 

IbO.O 

170.0 

loO.O 

140.0 

200.0 

2b0.0 

3U0.0 

350.0 

400.0 

4t>0.0 

600.0 

600.0 

.60664 

.6124b 

.el74iP 

.62230 

.62bde 

.6312/ 

.63bi>3 

.639bi> 

.64366 

.6473b 

.65134 

.6bbU4 

.6SO0* 

.66216 

.665bK 

.6&d9e 

.6722b 

.67b't7 

.67tiej 

.681/4 

.68478 

.69922 

.712bb 

./249b 

.73638 

.74753 

.75789 

.77710 

2223.1 

2226.7 

dd3i.l 

2237.8 

2243.9 

£250.2 

2256.7 

2263.3 

2270.0 

2276.9 

22bJ.9 

2291.0 

2298.2 

2305.4 

2312.8 

2320.2 

2327.6 

2335.2 

2342.8 

2350.4 

2358.1 

2397.3 

2437.3 

2477.9 

2518.9 

2560.4 

2602.1 

2686.2 

8218.6 

Zaib.4 

2199.7 

2189.6 

2)80.1 

2171.0 

2162.3 

2153,9 

2145.7 

2137.9 

2130.4 

2123.0 

2116.0 

2109.1 

2102.4 

2096.9 

2089,6 

2083.5 

2077.5 

2071.7 

2066.1 

2039.7 

2016.2 

1995.1 

1975.9 

1958.4 

1942.4 

1914.1 

4.8047 

4.7998 

4.7934 

4.7873 

4.7815 

4.7758 

4.77U3 

4.7650 

4.7598 

4.7547 

4.7498 

4.7450 

4.7402 

4.7356 

4.7310 

4.7266 

4.7222 

4.7179 

4.7137 

4.7096 

4.7055 

4.6860 

4.6679 

4.6508 

4.6347 

4.6195 

4.6050 

4.5778 

.41427E-03 

.40206E-03 

.38687E-03 

.36950E-03 

.35948E-03 

.35123E-03 

.3436TE-03 

.33671E-03 

.33026E-03 

.32427E-03 

.31867E-03 

.31341E-03 

.3084eE-03 

.303B2E-03 

.29941E-03 

.29523E-03 

.29126F-03 

.28748F-03 

.28388E-03 

.28043E-03 

.27712E-03 

.26246E-03 

.25019E-03 

.23968E-03 

.23049E-03 

.22235E-03 

.21505E-03 

.20239E-03 

.53891E-03 

.52119t-03 

.49896t-03 

.47571L-03 

.4S657t-03 

.4398BL-03 

.4246Jt-03 

.41U6lk-03 

.39767t-03 

.38567E-D3 

.37451t-03 

.36409E-a3 

.35432t-03 

.3451b£-03 

.33652t-03 

.32838E-03 

.J2067t-03 

.31337L-03 

.30b44t-03 

.299b3t-03 

.293b7t-03 

.26612t-03 

.24376E-03 

.22511E-03 

.20925E-03 

.19556E-03 

.18360t-03 

.16J63E-03 

.87853L-03 

.B420UE-03 

.79693t-03 

.74923E-03 

.71504t-03 

.66595t-03 

.659b7b-03 

.6J549t-03 

.61J39t-03 

.59J03E-03 

.b741dE-03 

.b5667E-03 

.54034E-03 

.32b08t-03 

.51077fc-03 

.49731E-03 

.4e46Jt-03 

.4/266k-03 

.4bl32t-03 

.4b058t-03 

.44037E-03 

.39b0aE-03 

.3b041E-03 

.3J095E-03 

.30b0/b-03 

.2847bE-U3 

.26b23E-03 

.2Jbb3t-03 

.47I54E*00 -

.47751E»00 

.4S545L*00 

.49318E*00 

.Sa275E*00 

.S1204E«00 

.52106b«00 

.S29B5E«00 

.53a42E*00 

,54680E»00 

.5549yE*00 

.5b30«:t«00 

.57089E*00 

.S7861E*00 

.58620E«00 

.59366E*00 

.60100b*00 

.60823t*00 

.6153bE*00 

.62237E.00 

.62929E*00 

.662&3b*00 

.69417E»00 

.72424E»00 

.75307E»OO 

.7B087E»00 

.80776E«00 

.8592b£.0O 

1.4114 

1.3987 

1.3828 

1.3636 

1.3S5V 

1.3501 

1.3448 

1.3399 

1.33S4 

1.3313 

1.3274 

1.3238 

1.3203 

1.3171 

1.3141 

1.3112 

1.3085 

1.3054 

1.3034 

* 
1.3010 

1.2987 

1.2886 

1.2801 

1.2/29 

1.2664 

1.2607 

1.2SS4 

1.2462 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 

.8658 



SUBCOOLED SODIUM LIQUID PROI 

P HHOL HLIU bLiti SLIQ ALPHAP 
(nPAl (b/CC) (J/GI (J/G) (J/G-K) (K-1) 

.40327E*01 

10.0 

<:0.0 

30.u 

40.0 

50.0 

60.0 

70.0 

80.0 

90.0 

luo.o 

UO.O 

120.U 

130.0 

140.0 

IbO.O 

loO.O 

170.0 

180.0 

190.0 

£U0.0 

<:5a.O 

JOO.O 

350.0 

400.0 

430.0 

51/0.0 

600.0 

-.58321 

.58689 

.59278 

.59835 

.60364 

.60869 

.61J52 

.6l81b 

.62259 

.626/5 

.6J0/9 

.63471 

.6J8b3 

.64226 

.64368 

.6494J 

.65289 

.6b62<) 

.65960 

.b6284 

.60603 

.68109 

.69494 

.70779 

.71980 

.73U0 

./417o 

.76154 

2367.8 

2369.6 

2373.1 

2377.1 

2381.6 

2386.5 

2391.8 

2397.5 

2403.4 

2409.9 

2416.4 

2423.1 

2430.0 

2436.9 

2443.9 

2451.1 

2456.3 

24b5.5 

£:472.9 

2460.3 

2487.8 

2525.9 

25b5.1 

2b04.9 

2645.4 

2686.3 

2727.5 

2B10.7 

2360.9 

2352.6 

2339.3 

2327,0 

2315.3 

2304.4 

2294.0 

2284.2 

2274.9 

2266.3 

2257.9 

2249.8 

2242.0 

2234.5 

2227.2 

2220.1 

2213.2 

2206.5 

2200.0 

2193.7 

2167.5 

2158.9 

2133.4 

2110.4 

2089.7 

2070.8 

2053.4 

2022.8 

4.8862 

4.8815 

4.8740 

4.8669 

4.8602 

4,8537 

4,8476 

4.8417 

4.8360 

4.8307 

4.8256 

4.8205 

4.8156 

4.8106 

4.6060 

4.8014 

4.7969 

4.7924 

4.7881 

4.7838 

4.7796 

4.7595 

4.7409 

4.7235 

4.7070 

4.6915 

4.6766 

4.6489 

.46696E-03 

.45279E-03 

.43164E-03 

.41315E-03 

.39681E-03 

.38224E-03 

.36913E-03 

.3S726E-03 

,33540E-03 

.32870E-03 

.32250E-03 

.31674E-03 

.31136E-03 

.30632E-03 

.30159E-03 

.29712E-03 

.29289E-03 

.28889E-03 

.28508E-03 

.26146E-03 

.27800E-03 

.26276E-03 

.25016E-03 

.23945E-03 

.23017E-03 

.22196E-03 

.21463E-03 

.20197E-03 

lES AT T « 1800.0 DEG K 

BETAS 
(HPA-1) 

.62327E-03 

.60289b-03 

.5721U-03 

.54488E-03 

.52057b-03 

.49e69E-03 

.47a88E-03 

.46084E-03 

.43499t-03 

.42030b-03 

.40676E-03 

.39423b-03 

.38259b-03 

,37174b-03 

.36160E-03 

.35208E-03 

.34313t-03 

.33470E-03 

.32673b-03 

.31919b-03 

.31203E-03 

.28107b-03 

.25622b-03 

.23573E-03 

.21647E-03 

.20368E-03 

.nOB2t-03 

.16952E-03 

BETAT 
(MPA-l) 

.10791E-02 

.10332b-02 

.96532b-03 

.90674E-03 

.85558E-03 

.81046E-03 

./7032E-03 

.73433E-03 

.67925b-03 

.65411b-03 

.63109b-03 

.60990E-03 

.59031E-03 

.57213E-03 

.5b520E-03 

.53938b-03 

.52456E-03 

.51064E-03 

.497b3b-03 

.48bl6E-U3 

.47345L-03 

.42319b-03 

.3b330b-03 

.Jb068E-03 

.32342E-03 

.30019E-03 

.28012b-03 

.24710E-03 

OAMMAV 
(MPA/K) 

.43273E*0a 

.43825E»00 

.44715E»00 

.45564E*00 

.46379E*00 

.47163E*00 

.47919E»00 

.48650E*00 

.49378E*00 

.50251E*00 

.51102E*00 

.51933E*00 

.52746E*00 

.53541E»00 

.S4320E*aO 

.55085E«00 

.S5836E*00 

.5&573E*00 

.57299E»00 • 

.58013E«00 

.58717£«00 

.62091E*00 

.6S267E*00 

.682B2E«00 

.7U67E»00 

.73940E*00 

.76619t«00 

.81738E*00 

CP 
(J/6-K) 

1.4764 

1.4613 

1.4388 

1.4190 

1.4015 

1.3858 

1.3717 

1.3588 

1.3315 

1.3271 

1.3230 

1.3192 

1.3157 

1.3124 

1.3093 

1.3064 

1.3036 

1.3010 

1.2985 

1.2961 

1.2939 

1.2839 

1.2756 

1.2685 

1.2623 

1.2568 

1.2518 

1.2429 

CV 
(J/6-K> 

.8527 

.8527 

.8327 

.8527 

.8527 

.8527 

.8527 

.8527 

.8527 

.8527 

.8527 

.8527 

.8527 

.8527 

.8527 

.852 7 

.8527 

.8527 

.8527 

.8527 

.8527 

.8527 

.8527 

.8527 

.8527 

.8527 

.8527 

.8527 



SUriCOOLED SODIUM L I Q U I D PROPERTIES AT T • 1 9 0 0 . 0 DEG K 

O 

CTi 

p 
(MPA) 

.5T04TE*al 

10.Q 

20.0 

30.0 

40.0 

50.0 

60.0 

70.0 

80.0 

90.0 

luo.o 

110,0 

120.0 

130.0 

140.0 

150.0 

160.0 

170.0 

180.0 

190.0 

2U0.0 

250.0 

300.0 

3b0.a 

4U0.O 

4b0.0 

500.0 

600.0 

HHOL 
(ti/CC) 

•.55589 

.55910 

.56616 

.57274 

.b7o92 

.b84/4 

.59027 

.59533 

.60033 

.oubJo 

.60998 

.61443 

.bl8/2 

.6220J 

.62663 

.63036 

.634U2 

.6J737 

.64104 

.64444 

.647/6 

.66344 

.67779 

.69107 

.70346 

.71508 

.72606 

.74634 

HLIQ 
(J/G) 

2519.7 

2519.7 

2520.4 

2522.1 

2524.5 

2527.6 

2531,3 

2533.4 

2540.0 

^544.9 

2550.2 

2555.8 

2561.6 

2567.8 

2574.5 

2581.4 

2bb8,J 

2595,3 

2602.4 

2609.6 

2616.9 

2654.0 

2692.3 

2731.5 

2771.4 

2811.7 

2852.5 

2934.8 

ELIQ 
(J/G) 

2509.5 

2501.8 

2485.1 

2469.7 

2455.4 

2442.1 

2429.6 

2417.9 

2406.8 

2396.3 

2386.3 

2376.8 

2367.7 

2359.1 

2351.1 

2343.4 

2335.9 

2328.7 

2321.6 

2314.8 

2308.1 

2277.2 

2249.7 

2225.1 

2202.8 

2182.4 

2163.8 

2130.9 

SLIQ 
(J/O-K) 

4.9667 

4.'»626 

4.9536 

4.9453 

4.9374 

4.9300 

4.9230 

4.9163 

4.9099 

4.9038 

4.8979 

4.6922 

4.8866 

4.6815 

4.8766 

4,8719 

4,8672 

4.8626 

4.8581 

4.8537 

4.8494 

4.8288 

4.8097 

4.7919 

4.7751 

4.7593 

4.7442 

4.7161 

ALPHAP 
(K-1) 

.53647E-03 

.S2122E-03 

.49011E-03 

.463B8E-03 

.44138E-03 

.42180E-03 

.40457E-03 

.3892SE-03 

.37552E-03 

.36311E-03 

.35184E-03 

.34153E-03 

.33206E-03 

.307R0E-03 

.30274E-03 

.29800F-03 

.29353E-03 

.28932t-03 

.28533E-03 

.2B155E-03 

.27796E-03 

.25227E-03 

.24943E-03 

.23e60E-03 

.22925E-03 

.22103E-03 

.21373E-03 

.20115E-03 

BETAS 
(HPA-l) 

.T3560b-03 

.71395E-03 

.669U9b-03 

.63056E-03 

.59700b-03 

.S6744E-03 

.54116E-03 

.5176UE-03 

.49634E-03 

.47702E-03 

.45938b-03 

.44319b-03 

.42827E-03 

.40132b-03 

.38932t-03 

.37814b-03 

.36770E-03 

.35792b-03 

.34873E-03 

.34007E-03 

.33169E-03 

.29692b-03 

.26930b-03 

.24676E-03 

.22799E-03 

.21201E-03 

.Ub22E-03 

.17551b-03 

BETAT 
(MPA-1) 

.13655E-02 

.131l4b-02 

.12023E-02 

.11118E-02 

.10353E-02 

.9696aE-03 

.91255b-03 

.86C46E-03 

.81808b-03 

.77846b-03 

.74263E-03 

.71060E-03 

.6812db-03 

.62272E-03 

.6U269b-03 

.b8411t-03 

.56681b-03 

.55065E-03 

.53552b-03 

.b2130b-03 

.50792E-03 

.45106E-03 

.40660E-03 

.37U65E-03 

.3408bb-03 

.31565b-03 

.294D2k-03 

.25861E-03 

OAMMAV 
(MPA/K) 

.39287E*0a 

.39745E*00 

.40763E>00 

.41723E*00 

.42634E*00 

.43503E*00 

.44334E*00 

.4S133E«00 

.45902E*00 

.4664bE*00 

.47365E»00 

.48062e*00 

.48740L*00 

.49429E«00 

.50231E*00 

.S1017E«00 

.51786E*00 

.52541E»00 

.53282E*00 

.54010E*00 

.54725E*00 

.S8144E*00 

.61345E*00 

.64372E*00 

.672S8E«00 

.70026t*00 

.72694E*00 

.77782E»00 

CP 
(J/O-K> 

1.5616 

1.5452 

1.5117 

1.4833 

1.4589 

1.4375 

1.4186 

1.4018 

1.3866 

1.3729 

1.3603 

1.3488 

1.3383 

1.3054 

1.3023 

1.2995 

1.2968 

1.2943 

1.2919 

1.2896 

1.2874 

1.2780 

1.2702 

1.2635 

1.2577 

1.2525 

1.2476 

1.2396 

CV 
(J/b-K» 

.8413 

.8413 

.8413 

.8413 

.8413 

.8413 

.8414 

.8413 

.8413 

.8413 

.8413 

.841J 

.8413 

.8413 

.8413 

.8413 

.8413 

.6413 

.8413 

.0413 

.8413 

.8413 

.6413 

.8413 

.8413 

.8413 

.8413 

.8413 



SUdCUOLbU SUOIUM LIQUIO PROPEnriES AT T • 2000.0 0E6 K 

I 

p 
(MPA) 

939E«01 

10.0 

20.u 

30.0 

40.0 

50.0 

60.0 

70.0 

80,0 

90,0 

100,0 

UO.O 

120,0 

UO.O 

140.0 

150.0 

160.0 

170.0 

leO.O 

190.0 

200.0 

250.0 

3ou.a 

350.0 

400.0 

*30,0 

bOO.O 

6U0.0 

HHOL 
(G/CC) 

.b2621 

.b2827 

,bJ705 

,54504 

.35241 

.5592/ 

.56569 

.3717J 

.37746 

,bd290 

,3daU'« 

,59300 

,b97d<; 

,60241 

.60683 

.61109 

.61322 

.61922 

.623UJ 

.b265/ 

.63004 

,04b31 

.66114 

,67402 

.6875b 

.69950 

.710/3 

.73132 

HLIQ 
(J/6) 

2680.9 

2679.6 

2676.3 

2674,5 

2673.9 

2674,5 

2676.0 

2676,2 

2681,0 

c6e4.4 

2668.J 

£fc><2,6 

2697,2 

2702.2 

2707.5 

2713.1 

2718.9 

2724.9 

2731.3 

2738.2 

2745.3 

2781.3 

2819.1 

£857.7 

2897.0 

2936,8 

2977.1 

J058.7 

ELIQ 
(J/G) 

2666.1 

2660.9 

2639.1 

2619.4 

2601.5 

2385.1 

2569.9 

2555.7 

2542.5 

2330.0 

2518.2 

2307.1 

24V6.5 

2486.4 

2<t7b.8 

2467.6 

2438.8 

2450.3 

2442.4 

2435.0 

2427.8 

2394.7 

2365.4 

2339.0 

2315.2 

2293.5 

2273.6 

2238.5 

SLIQ 
(J/6-K) 

5.0474 

5.0447 

5.0336 

5.0234 

5.0141 

5.0053 

4.9972 

4.9895 

4.9822 

4.9753 

4,9687 

4,9o24 

4,9563 

4,9505 

4,9446 

4,9394 

4.9341 

4.9291 

4,9242 

4,9197 

4,9152 

4.8942 

4.8746 

4.8566 

4.8396 

4.8235 

4.60S1 

4.7796 

ALPHAP 
(K-1) 

.63240E-03 

.61971E-03 

.57024E-03 

.53075E-03 

,49830t-03 

.47103E-03 

,44771E-03 

,42747E-03 

.40969E-03 

.39391E-03 

.3797BF-03 

.36704E-03 

.35548E-03 

.34492E-03 

.33522E-03 

.32528E-03 

.31801E-03 

.31031E-03 

.2844&E-03 

.28056E-03 

.27687E-03 

.26087E-03 

.24792E-03 

.23707E-03 

.22775E-03 

.21959E-03 

.21234t-03 

.19991E-03 

BETAS 
(MPA-1) 

.89257t-03 

.87492E-03 

.80463E-03 

.746bJb-03 

.6962JE-03 

.6b666b-03 

.62059t-03 

.58b92b-03 

.56Ue5b-03 

.5357»t-03 

.513l4t-03 

.49264b-03 

.47397b-03 

.456b6E-03 

.44Uit-03 

.42656b-03 

.413u7t-03 

.400b2t-03 

.J7290t-03 

.36293E-03 

.353b6£-03 

.3139Bt'03 

.28324E-03 

.25849£-a3 

.23803b-03 

.22a76E-03 

.2059bb-03 

.1817bb-03 

BETAT 
(MPA-1) 

.17979b-02 

.17480E-02 

.15360b-02 

.14057b-02 

.l284bt-02 

.llb44b-02 

.U002b-02 

.lU£a2b-02 

.96583E-03 

.9n2ot-03 

.86j04t-U3 

.8200dt-03 

.78l35t-03 

.74676t-03 

.7l518t-03 

.6bb36t-03 

.O5993t-03 

.6Jb6«L-03 

.D7b00b-03 

.538/3b-03 

.34J48E-03 

.47943t-03 

.43013b-03 

.390701-03 

.35b29b-03 

.33106t-03 

.3o77'<b-03 

.269'<9b-03 

OAMMAV 
(MPA/K) 

.35174E»0ff 

.35452£*Q0 

.36&4V£«00 

.37757£«00 

.3879JL*00 

.397b9£*00 

.40694L*00 

.41575t»00 

.42418£*00 

.43227£*00 

.44005E»00 

.44757£^00 

.45464b«00 

.4&188E*00 

.46873L*00 

.47538L»00 

.4ai87£*00 

.48819£*00 

.49471E>00 

.50214E*00 

.50943E<00 

.54411E*00 

.5763b£>00 

.60677E«00 

.63565b«00 

.66329L»0o 

.689a7b*0U 

.74044E»00 

CP 
(J/6-K) 

1.6790 

1.6653 

1.6116 

1.5669 

1.5334 

1.5034 

1.4777 

1.4552 

1.4354 

1.4177 

1.4019 

1.3875 

1.3744 

1.3624 

1.3514 

1.3412 

1.3J17 

1.3228 

1.2853 

1.2832 

1.2813 

1.2728 

1.2638 

1.2598 

1.2546 

« 
1.2500 

1.2457 

1.2382 

CV 
(J/6-K) 

.8335 

.8335 

.8335 

.8335 

.8335 

.8333 

.8335 

.8335 

.8333 

.8335 

.8335 

.b3J3 

.8333 

.b333 

.8333 

.8335 

.8333 

.8335 

.8333 

.8335 

.8333 

.8333 

.8333 

.8335 

.8335 

.8333 

.8335 

.8333 



SUBCOOLbU SOOIUM LIQUID PROPERTIES AT T • 2100.0 DEG K 

O 
I 

00 

p 
(MPA) 

103J6£*02 

20.0 

JO.O 

40.0 

50.0 

eO.O 

70.0 

bO.O 

90.0 

100.0 

UO.O 

120.0 

130.0 

140.0 

130.0 

160.0 

1/0,0 

180.0 

190,0 

2U0.0 

2SO.0 

300.0 

350.0 

400.0 

450.0 

3O0.0 

600.0 

7u0.0 

HHOL 
(b/CC) 

.49340 

.50451 

.51462 

.52368 

.53193 

.53953 

.54038 

.55319 

.55941 

.56529 

.57068 

.37620 

.58130 

.38019 

,59088 

.59541 

.599/8 

.60400 

.60804 

.61206 

.6297J 

.64502 

.65908 

.67215 

.6643/ 

.69588 

.71710 

.73633 

HLIU 
(J/6) 

2854.6 

2644.3 

2837.0 

2832.1 

2829.0 

2827.4 

2827.0 

2627.5 

2828.9 

2831.0 

2833./ 

2836.9 

2840,5 

2844.6 

2649.1 

2853.8 

2858.9 

2864.2 

2869,8 

2875,6 

2908.7 

2945.7 

298J.7 

3022.5 

3061.9 

3101.8 

3182.7 

3264,5 

ELIQ 
(J/6) 

2633.6 

2604.7 

2778.7 

2735.7 

2735.0 

2716.2 

2698.9 

2682.9 

2668.0 

2634.1 

26«1.0 

2628.0 

2616.9 

260b.8 

2595.2 

2585.1 

2575.4 

2566.2 

2557.J 

25t8.8 

2511.7 

2480.6 

2452.6 

2427.4 

2404.4 

2383.3 

2345.9 

2313.6 

SLIQ 
(J/G-K) 

5.1296 

5.1155 

5.1027 

5.0912 

5.0807 

5.0711 

5,0621 

5,0537 

5,0458 

5,0383 

5.0312 

5.0244 

5,0179 

5.0117 

5.0057 

5.0000 

4.9944 

4.9891 

4,9838 

4,9766 

4.9563 

4.9365 

4.9181 

4.9008 

4.8845 

4.8690 

4.6401 

4.8135 

ALPHAP 
(K-n 

.77346E-03 

.6B811E-03 

.62339E-03 

.57362E-03 

.533a6E-03 

.501I7E-03 

.473684-03 

.450I7E-03 

.42976E-03 

.41163E-03 

.39692E-03 

.3H166E-03 

.36e84E-03 

.357iaE-03 

.34654E-03 

.33677E-03 

.32776E-03 

.31942E-03 

.3U67E-03 

.30444E-03 

.2564flE-03 

.24556E-03 

.234B3E.03 

.22563E-03 

.21759E-03 

.21047E-03 

.19828E-03 

.I6807E-03 

BETAS 
(MPA-1) 

.11274E.02 

.10091E-02 

.91483E-03 

.e396et-03 

.77e01E-03 

.72627E-03 

.68207E-03 

.64380t-03 

.61025E-03 

.58054E-03 

.55403t-03 

.53018E.03 

.50859E-03 

.48893b-03 

.47094E-03 

.45441E-03 

.4J91bt-03 

.42501b-03 

.41187b-03 

.39962b-03 

.33290E-03 

.29862E-03 

.27137t-03 

.24903E-a3 

.23036E-03 

.21443E-03 

.16d59E-03 

.16840b-03 

BETAT 
(MPA-1) 

.25030E-02 

.21293E-02 

.18536b-02 

.16467E-02 

.14e30b-02 

.13548b-02 

.124/4b-02 

.11572E-02 

.10801b-02 

.10133E-02 

.95319b-03 

.90J7bb-03 

.85b01t-03 

.8l700b-03 

.78O02t-03 

.74647b-03 

.71590t-03 

.68790b-03 

.66215t-03 

.6Jb39E-03 

.50802E-03 

.45364E-03 

.4l063b-03 

.37556E-03 

.34628E-03 

.32140E-03 

.26120b-03 

.24993E-03 

OAMMAV 
(MPA/K) 

•30902E*00 

.323I6E*00 

.33632E*00 

.34835£*00 

.35949E«00 

.36991E*00 

.37973E»00 

.3a903E«00 

.39769E*00 

.40637E«00 

.41450b*00 

.42233£»00 

.42968£«00 

.43719E*00 

.44427E*00 

.45115E»00 

.45763£<00 

.46435E*00 

.47070E»00 

.47&90E*00 

.soesoEtoo 

.54134E*00 

.57187E*00 

.60078E»00 

.62837£*00 

.654d5£*00 

.70512E*00 

.75250£»00 

CP 

(J/a-K) 

).8S10 

I.7S93 

1.6893 

1.6350 

1.S914 

1.5553 

1.5248 

1.4986 

1.4757 

1.4554 

1.4374 

1.4212 

1.4065 

1.3932 

1.3809 

1.3696 

1.3591 

1.3494 

. 1.3404 

1.3319 

1.2723 

1.2666 

1.2616 

1.2572 

1.2533 

1.2497 

1.2432 

1.2374 

CV 
(J/e-K) 

.8337 

.8337 

.8337 

.6337 

.8337 

.8337 

.8337 

.8337 

.8337 

.8337 

.8337 

.8337 

.8337 

.8337 

.8337 

.8337 

.8337 

.8337 

.8337 

.8337 

.8337 

.8337 

.8337 

.833/ 

.8337 

.8337 

.8337 

.8337 



SUBCOOLED SODIUM LIQUID PROPEHTIES AT T s 2200.0 DEG K 

P RHOL HLIQ ELIQ SLIQ ALPHAP BETAS bETAT OAMMAV CP CV 
(nPA) (G/CC) (J/G) (J/G) (J/O-K) (K-1) (MPA-1) (MPA-l) (MPA/K) (J/G-K) (J/G-K) 

.13356E»02 

20.0 

30.0 

40.0 

50.0 

60.0 

/O.U 

80.0 

90.0 

lOO.O 

UO.O 

UO.O 

130.0 

140.0 

150.0 

160.0 

1/0.0 

180.0 

190.0 

2O0.O 

230.0 

300.0 

J50.U 

400.0 

450.0 

300.0 

600.0 

700.0 

.45620 

.46604 

.48044 

.49206 

.50230 

.3ll'.9 

.3190d 

.52760 

.5347b 

.b41bl 

.b47d4 

.bb3d3 

.bb952 

.3649b 

.57014 

.57512 

.57990 

.58451 

.588VO 

.59320 

.61291 

.62947 

.6438d 

.65724 

.60972 

.6814/ 

.70309 

.72209 

3046.6 

3031.3 

3014.4 

3002.5 

2994.0 

2988.0 

29b4,0 

2981.5 

2960.3 

2980.1 

2980.7 

2982.1 

2984.2 

298b.8 

£989,8 

2993.4 

2997.J 

3001.b 

300b.2 

3011.0 

3038.9 

3072.9 

3110.5 

3148.9 

3186.0 

3227.b 

3307.8 

3369.1 

3017.3 

2986.4 

2951.9 

2921.2 

2894.3 

2870.7 

2649.4 

2829.9 

2812.0 

2795.4 

2779.9 

27b5.4 

2751.8 

2738.9 

2726.8 

2/15.2 

2704.2 

2693.b 

2b63.6 

2673.9 

2631.0 

2596.3 

2566.9 

2540.3 

2316.1 

2493.8 

2454.4 

2420.5 

5.2160 

5.2024 

5.1652 

5.1704 

5.1574 

5.1436 

5.1351 

5.1253 

5.1162 

5.1076 

5.0996 

5.0920 

5.0847 

5.0776 

5.0712 

5,0649 

5,0588 

5,0529 

5,0473 

5.0418 

5.0166 

4.9957 

4.9771 

4.9596 

4.9431 

4.9275 

4.6983 

4.8715 

.10019E-02 

.fl8252E-03 

.76136E-03 

.678nE-03 

.61b57E-03 

.56877E-03 

.S3030E-03 

.49649E-03 

.47165E-03 

.44860E-03 

.42855E-03 

.41089E-03 

.39520E-03 

.3aU3E-03 

.36842E-03 

.35688E-03 

.34632E-03 

.33663E-03 

,32769£-03 

.31940E-03 

.26553E-03 

.24234E-03 

.23164E-03 

.22287E-03 

.21504E-03 

.20ei0E-03 

.19622E-03 

.16631E-03 

.15171E-a2 

.13570E-02 

.11816t-02 

.1053bE-02 

.95490t-03 

.87600b-03 

.81U2b-03 

.75661E-03 

.71004E-03 

.66969E-03 

.63432E-03 

.60302E-03 

.57509b-03 

.54997b-03 

.52724E-03 

.50656E-03 

.4876bE-03 

.47027E-03 

.4542bE-03 

.43940b-03 

.37894E-03 

.31672E-03 

.28656b-03 

.26211E-03 

.24l78t-03 

.22455b-03 

.196bOE-03 

.17531E-03 

.37915E-02 

.31906b-02 

.25988E-02 

.22064E-02 

.19249E-02 

.17121E-02 

.15449E-02 

.14097E-02 

.12979E-02 

.1203dE-02 

.11234b-02 

.10537L-02 

.99281b-03 

.93902b-03 

.89114E-03 

.84823b-03 

.8093JL-03 

.77443E-03 

.74243b-03 

.71J14b-03 

.39705E-03 

.476d2b-03 

.43021b-03 

.39249E-03 

.36119b-03 

.33470E-03 

.29212E-03 

.25922E-0J 

.26424E*00 

.27664E»00 

.29297E»00 

,30734E»00 

.32031E*00 

.33222E*00 

.34326E*00 

.35362E«00 

.36338E»00 

.3726bE*00 

.36149E«00 

.36994E*00 

.39a06E*00 

.40S88£«00 

.41343£*00 

.42073E*00 

.427aiE*00 

.43468E*00 

.44137E*00 

.44788E»00 

.47a23E«00 

.50624E«00 

.53889E»00 

.567e3£«00 

.59537E*00 

.62176E*00 

.67172E*00 

.71871£*00 

2.1282 

2.0022 

1.8729 

1.7834 

1.7166 

1.6643 

1.6219 

1.5866 

1.SS66 

1.5307 

i.'soai 

1.4880 

1.4701 

1.4539 

1.4393 

1.4259 

1.4136 

1.4023 

1.3918 

1.3620 

1.3417 

1.2820 

1.2784 

1.2752 

1.2721 

1.2693 

1.264d 

1.2592 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8516 

.8316 

.8516 

.8516 

.8516 



SUBCOOLED SOOIUM LIQUID PROPEHTIbS AT T • 2300.0 DEG K 

P HHOL HLIQ ELIU SLIQ ALPHAP BETAS BETAT OAMMAV CP CV 
(MPA) (b/CC) (J/G) (J/G) (J/a-K) (K-I) (MPA-1) (MPA-1) (MPA/K) (J/O-K) (J/O-K 

.16881E*02 

20.0 

30.0 

40.0 

50.0 

60.0 

70.0 

60.0 

90.0 

100.0 

UO.O 

120.0 

UO.O 

140.0 

130.0 

160.0 

170.0 

180.0 

190.0 

200.0 

230.0 

300.0 

350.0 

4O0.0 

450.0 

500.0 

600.0 

700.0 

-.41216 

.42010 

.44061 

.45651 

.46975 

.48120 

.49136 

.50034 

.50693 

.51669 

.32392 

.53069 

.33700 

.54313 

.54888 

.55437 

.35962 

.56466 

.56951 

.57417 

.b9bJ2 

.61366 

.62924 

.64286 

.65558 

.66752 

.68931 

.70943 

3268.5 

3252.6 

3215.9 

3191.8 

3174.7 

3162.3 

3153.2 

3146.6 

3141.9 

3138.7 

3136.8 

3136.0 

3136.0 

3136.9 

3138.4 

3140.5 

3143.1 

3146.1 

3149.6 

3153.4 

3177.0 

3206.0 

3240.7 

3278.9 

3317.7 

3357.0 

3436.8 

3517.7 

3227.5 

3205.0 

3147.9 

3104.2 

3068.3 

3037.6 

3010.7 

29d6.7 

2965.0 

2945.2 

2926.9 

2909.9 

28V4.0 

2879.1 

2665.1 

2651.8 

2639.3 

2827.3 

2615.9 

2805.1 

2757.1 

2717.1 

2684.5 

2656.7 

2631.3 

2606.0 

2566.6 

2531.0 

5.3109 

5.3008 

5.2747 

5.2545 

5.2377 

5.2232 

5.2103 

5.1987 

5.1860 

5.1761 

5.1690 

5.1604 

5.1522 

5.1445 

5.1372 

5.1303 

3.1236 

5.1172 

5.1110 

5.1051 

5.0782 

5.0548 

5.0350 

5.0174 

5.0008 

4.9850 

4.9556 

4.4286 

.14377E-02 

.12836E-02 

.99208E-03 

.B3295E-03 

.72978E-03 

.65621E-03 

.60048E-03 

.5S645E-03 

.52057E-03 

.49063E-03 

.46517E-03 

.44318E-03 

.42395E-03 

.40695E-03 

.39179E-03 

.37816E-03 

.36582E-03 

.35458E-03 

.34429E-03 

.33482E-03 

.29671E-03 

.26e95E-03 

.22807E-03 

.21945E-03 

.21192E-03 

.20524E-03 

.19379E-03 

.18419E-03 

.22902E-02 

.209S0E-02 

.16781b-02 

.14219E-02 

.12442E-02 

.11121b-02 

.10091E-02 

.92611b-03 

.85752t-03 

.79971E-03 

.75020E-03 

.70723b-03 

.66953E-03 

.63614b-03 

.60632E-03 

.57951E-03 

.55524E-03 

.53317b-03 

.51298b-03 

.49443E-03 

.42031E-03 

.36707E-03 

.30707E-03 

.27992E-03 

.25752b-03 

.23664E-03 

.20844b-03 

.18519b-03 

.66400E-02 

.5712SE-02 

.40218E-02 

.31480E-02 

.26056E-02 

.22328b-02 

.19594E-02 

.l7493b-02 

.15829b-02 

.14471b-02 

.UJ42E-02 

.123B6b-02 

.11566t-02 

.10853E-02 

.10231b-02 

.96788E-03 

.91e67b-03 

.87431E-03 

,83464E-03 

.79844E-03 

.65786E-03 

.56101E-03 

.44917E-03 

.40888E-03 

.J7562b-03 

.34759E-03 

.30273E-03 

.26822E-03 

.21653E«00 

.22473E»00 

.24668E«00 

.26460E*00 

.2B008£*00 

.29389£*00 

.30646E*00 

.31806£«00 

.32Ba7E*00 

.33904E*00 

.34866E*00 

.35780E*00 

.36&54£*00 

.37491E.O0 

.36295E*00 

.39071E*00 

.39820E*00 

.40S46E<00 

.412S0E*0n 

.41934E*00 

.45101E*0a 

.47941E«00 

.50775£»00 

.S3670E*00 

.S6420b«00 

.59048£«0a 

.64013E*00 

.66672E*00 

2.6519 

2.4941 

2.1922 

2.0251 

1.915S 

1.8365 

1.7761 

1.7279 

1.6884 

1.6551 

1.6267 

1.6019 

I.5601 

1.560B 

1.5434 

1.5277 

1.5134 

1.5003 

1.4882 

1.4771 

1.4317 

1.3974 

1.3380 

1.3361 

1.3342 

1.3322 

1.3285 

1.3248 

.914 

.914 

• 914 

.914 

.914 

.914 

.914 

.914 

• 914 

.914 

.914 

.914 

.914 

.914 

.914 

.914 

• 914 

• 914 

• 914 

• 914 

• 914 

• 914 

• 914 

.914 

• 914 

• 914 

.414 

• 414 



SUBCOOLED SODIUM LIQUID 

P HHOL HLlO 
(MPA) (6/CC) (J/6) 

•20921E*02 

JO.O 

40.0 

50.0 

60.0 

70.0 

80.0 

90.0 

100.0 

UO.O 

120.0 

UO.O 

140.0 

IbO.O 

160.0 

170.0 

180.0 

190.0 

200.0 

250.0 

300.0 

3b0.0 

400.0 

4b0.0 

500.0 

600.0 

700.0 

800.0 

.35505 

.39092 

.41523 

.43338 

.44816 

.46077 

.'•7185 

.48178 

.49080 

.4'*9iO 

.50680 

.51400 

.520/6 

.52715 

.53321 

.5389d 

.54449 

.54977 

.55483 

.57759 

.59712 

.6143J 

.62903 

.64194 

.65407 

.67637 

.69637 

.71506 

3552.0 

3465.3 

3415.6 

3383.7 

3361.3 

3344.9 

3332,6 

3323,3 

3316,4 

3311,J 

3307,7 

3305,4 

3304.1 

3303.7 

3304.1 

3305.1 

3306,8 

3309.0 

3311.6 

3330.4 

3355.9 

3385.9 

3421.2 

3459.9 

3499.1 

3570.6 

3659.2 

3740.4 

ELIQ SLIQ ALPMAP 
(J/G) (J/G-K) (K-U 

3493.0 

3388.6 

3319.3 

3268.3 

3227.4 

3193.0 

3163.0 

3136.5 

3112.6 

3090.9 

3070.9 

3052.5 

3035.2 

3019.1 

3004.0 

2989.7 

2976.2 

2963.4 

2951.1 

2897.6 

2833.5 

2816.1 

2785.3 

2768.9 

2734.7 

2691.5 

2654.2 

2621.6 

5.4270 

5.3808 

5.3497 

5.3266 

5.3078 

5.2918 

5.2778 

5.2652 

5.2537 

5.2432 

5.2334 

5.2243 

5.2157 

5.2076 

5.1999 

5.1925 

5.1655 

5.1788 

5.1724 

5.1434 

5.1186 

5.0967 

5.0779 

5.0613 

5.0455 

5.0160 

4.9888 

4.9637 

.26224E-02 

.14704E.02 

.10856E-02 

.e92l5E-03 

.7718U-03 

.6b817E-03 

.62592E-03 

.57737E-03 

.53820E-03 

.50577k-03 

.47837E-03 

.45485E-03 

.43436E-03 

.41633E-03 

.40031E-03 

.3e594E-03 

.37297E-03 

.36U9E-03 

.35042F-03 

.30780E-03 

.27739E-03 

.25430E-03 

.21536E-03 

.20823E-03 

.201B9E-03 

.19096E-03 

.1B177E-03 

.I7364E-03 

lES AT T • 2400.0 DEG K 

BETAS bETAT OAMMAV CP CV 
(MPA-l) (MPA-1) (MPA/K) (J/O-K) (J/G-K) 

.45610E-02 

.29664E-02 

.22494E-02 

.18454E-02 

.15793b-02 

.13bb3b-02 

.124J4b-02 

.11290E-02 

.10361E-02 

.95e88b-03 

.69356£-a3 

.e3748£-03 

.7887JE-03 

.74591b-03 

.70797b-03 

.67407b-03 

.64359t-03 

.61601E-03 

.59093E-03 

.49292b-03 

.42471b-03 

.37417b-03 

.31167E-03 

.26600t-03 

.26446E-03 

.23024b-03 

.20405E-03 

.lb325£-03 

.16041E-01 

.75163E-02 

.49420E-02 

.37J62E-02 

.30256E-02 

.25532E-02 

.22l49b-02 

.19b98b-02 

.17602b-02 

.15994b-02 

.14669E-02 

.13557E-02 

.12611b-02 

.11794E-02 

.110d2b-02 

.10453E-02 

.9898JE-03 

.940UE-03 

.89538E-03 

.72528E-03 

.61131b-03 

.52928E-03 

.42451E-03 

.38941E-03 

.35992b-03 

.31292b-03 

.27690E-03 

.24B27b-03 

.l634eE*oe 

.19563E»00 

•21966E*00 

•23879£*00 

.25510E*00 

.26953£»00 

•28259E»00 

.29460E*00 

.30576E*00 

.31623£«00 

.32&12E*00 

.33550E*00 

.34445E«00 

.35301E*00 

.36123E«00 

.36915E*00 

.37680E*00 

.38420E*00 

.39137E*00 

.42436E»00 

.45376E*00 

.48046E*00 

,50731E«00 

.53474E*00 

•56092E*00 

.61025b*00 

.6S644E»00 

.70020£»00 

4.0495 

2.9174 

2.5297 

2.3312 

2.2058 

2.1175 

2.0511 

1.9986 

1.9561 

1.9205 

1.6902 

1.8640 

1.8409 

1.6205 

1.6023 

1.7858 

1.7709 

1.7572 

1.7447 

1.6942 

1.6573 

1.6287 

1.5683 

1.5677 

1.5669 

1.5649 

1.5625 

1.5600 

1.1514 

1.1514 

1.1514 

1.1514 

1.1514 

1.1514 

1.1514 

1.1514 

1.1514 

1.1514 

1.151* 

1.1514 

1.1514 

1.1514 

1.1514 

1.1514 

1.1514 

1.1514 

1.1514 

1.1514 

1.1514 

1.1514 

1.1514 

1.1514 

U1514 

1.1514 

1.1514 

U1514 



SUBCOOLED SODIUM LIQUID 

O 

p 
(MPA) 

25484E*02 

JO.O 

40.0 

50.0 

60.0 

70.0 

80.0 

90.0 

100,0 

UO.O 

120.0 

130.0 

1*0.0 

150.0 

160.0 

170.0 

180.0 

190.0 

200.0 

230.0 

300.0 

350.0 

400.0 

450.0 

500.0 

600.0 

700.0 

800.0 

HHOL 
(b/CC) 

,23853 

.31707 

.36478 

.391'»1 

.41183 

.42787 

.44145 

.43J31 

.46388 

.47346 

.48223 

.49033 

.49792 

.50502 

.31171 

.51805 

.52407 

.52962 

.53531 

.55978 

.58033 

.59871 

.61493 

.62883 

.64112 

.66368 

.68*11 

.70262 

HLIO 
(J/G) 

4188.3 

3932.9 

3606.0 

3745.2 

3706.5 

3679.3 

3659.1 

3643.8 

3632.0 

3623.0 

3616.1 

3610.9 

3607.1 

3604.5 

3602.9 

3602.2 

J602.3 

3603.0 

3604.J 

3617.8 

3639.5 

3666.5 

3697.3 

3733.3 

3772.4 

J851.b 

3932.2 

4013.2 

ELIQ 
(J/G) 

4081.5 

3838.3 

3696.4 

3617.7 

3560.8 

3515.7 

3477.9 

3445.3 

3416.5 

3390.7 

3367.2 

3343..7 

3325.9 

3307.5 

3290.2 

3274.1 

3258.8 

3244.4 

3230.7 

3171.2 

3122.7 

3081.9 

3046.8 

3017.7 

2992.5 

2947.8 

2909.0 

2875.0 

SLIQ 
(J/G-K) 

5.6794 

5.5710 

5.5086 

5.4737 

5.4483 

3.4279 

5.4106 

5.3955 

5.3821 

5.3700 

5.3588 

5.3485 

5.3389 

5.3299 

5.J214 

5.3133 

5.3057 

5.2984 

5.2914 

5.2603 

5.2339 

5.2108 

5.1901 

5.1724 

5.1566 

5.1270 

5.0996 

5.0746 

ALPHAP 
(K-l) 

.41398E-01 

.316a3E-02 

.15611E-02 

.11369E-02 

.92676E-03 

.79739E-03 

.70ai6E-03 

.64219E-03 

.59098E-03 

.549a3E-03 

.51S87E.03 

.4e726E-03 

.4627flE-03 

.44150E-03 

.4228IE-03 

.40622E-03 

.39137E-03 

.37799E-03 

.365e5E-03 

.31854E-03 

.28546E-03 

.26069E-03 

.24123E-03 

.20398E-03 

.19e04E-03 

.18776E-03 

.I7904E-03 

.17148E-03 

lES AT T • 2500.0 DEO K 

BETAS 
(MPA-1) 

.14650b*00 

.19081b-01 

.7990bb-02 

.5227/b-02 

.39303b-02 

.31678b-02 

.26629t-02 

.23U25L-02 

.20317b-02 

.18204t-02 

.16506E-02 

.151UE-02 

.13944b-02 

.l2951b-02 

.12096b-02 

.11353E-02 

.10699E-02 

.10119E-02 

.96024E-03 

.76703E-03 

.64060b-03 

.55103E-03 

.484U3E-03 

.39041b-03 

.36a52b-03 

.31301b-03 

.27673b-03 

.24796E-03 

BETAT 
(*1PA-1) 

.52221E«00 

.23860b-0l 

.90858b-02 

.57B34E-02 

.4£868b-02 

.34241E-02 

.28601b-02 

.24612E-02 

.216J3b-02 

.19323E-02 

.174/8E-02 

.15966E-02 

.14704b-02 

.U6J4b-02 

.12716E-02 

.119l8b-02 

.11218E-02 

.10399b-02 

.100*8E-02 

.79947E-03 

.66378t-03 

.571**t-03 

.50109b-03 

.40238b-03 

.3713aE-03 

.32262b-03 

.28520E-03 

.255b2b-03 

OAMMAV 
(MPA/K) 

.79275E-01 

.13362E*00 

.17182E*00 

.19658E*00 

.21619E»00 

.23288b*00 

.24761E«00 

.26093E*00 

.27316£«00 

.28451E«00 

.29516E«00 

.30520E*00 

.31473E«00 

.323eiE*00 

.33250E«00 

.34084E«00 

.34ae7E«00 

.35662E*00 

.36411E*00 

.39843E«00 

.42B76b*00 

.45619E*00 

.4ai41E»00 

.50693E«00 

.53298E*00 

.5B198E*00 

.62777£»00 

.67108E*00 

CP 
(J/G-K) 

47.8072 

16.7704 

15.2497 

14.8370 

14.6276 

14.4963 

14.4044 

14.3354 

14.2813 

14.2373 

V4.2ao7 

14.1695 

14.1426 

14.1190 

14.0981 

14.0795 

14.0627 

14.0474 

14.0334 

13.9781 

13.9384 

13.9079 

13.8835 

13.8224 

13.8229 

13.8229 

13.8221 

13.8206 

CV 
(J/G-K) 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 

1 3 . 4 1 1 J 

1 3 . 4 1 1 3 

1 3 . 4 1 U 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 

1 3 . 4 ) 1 3 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 

1 3 . « 1 1 3 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 

1 3 . 4 1 1 3 



APPENDIX D 

Tabulation of Superheated-Vapor Sodium Properties 

Property 

Temperature 

Pressure 

Density 

Enthalpy 

Internal Energy 

Entropy 

Thermal-Expansion Coefficient 

Adiabatic Compressibility 

Isothermal Compressibility 

Thermal Pressure Coefficient 

Constant-Pressure Specific Heat 

Constant-Volume Specific Heat 

Symbol 

T 
P 
RHOV 

HVAP 

EVAP 

SLIQ 

ALPHAP 

BETAS 

BETAT 

GAMMAV 

CP 
CV 

Units 

K 
MPa 
/ 3 g/cm 

J/g 
J/g 
J/g-K 

K-l 
MPa'l 

MPa"l 

MPa/K 

J/g-K 

J/g-K 

D-l 



SUPEHHbATbO SODIUM VAPOR PROPEHTIES AT T s 400.0 ObG K 

P 
(HPA) 

HMOW 
(b/CC) 

hVAP 
(J/b) 

EVAP 
(J/G) 

SVAP 
(J/G-K) 

ALPHAP 
(K-l) 

BETAS 
(HHA-1) 

BtTAT 
(MHA-1) 

GAMMAV 
(MPA/K) 

CP CV 
(J/G-K) {J/6-K) 

.lOOOOE-09 .6916Jt-12 5020.7 4876.1 1*,2746 .25264E-02 ,62e40E»10 

.50000E-10 .J457Jb-12 5021.5 4870.8 14,5272 .25132E-02 .12298E»11 

.20000E-10 .lJo27t-12 5021.9 4877.3 14,8597 ,260';3E-02 .30306b«ll 

.lOOOOt-10 ,o9lj4L-U 5022.1 4877.4 15.1107 .25026F-02 .60Jl0t«ll 

.1000*E»U .25253E-12 

.2000*k*ll .12563E-12 

.30004L*11 .50101b-U 

.10000b»12 .2502b£-U 

9919 

9481 

9217 

9129 

.6230 

.3828 

.3580 

.3303 

o 
I 
IN3 

p 

(MPA) 

b0000£-o7 

200O0E-07 

lOOOOE-07 

bOOOOE-08 

20000k-08 

,10o00b-08 

b0000£-09 

cOOOOt-09 

lOooOE-09 

bOOOO£-10 

2OO00E-10 

lOOOOE-10 

HHOV 
(b/CC) 

.277l7t-09 

.Uo71t-09 

.5bJJlt-10 

.2/639t-10 

.U0o2t-10 

.bbJO/t-U 

.2/o33t-ll 

.Uoolt-U 

,3bJ03t-12 

.2/b32L-12 

.lloblt-12 

.5bj0bt-13 

MVAH 
(J/fa) 

blO*.9 

bl09.b 

bin.l 

3111.9 

5112.J 

3112.3 

5112.b 

3112.b 

5112.0 

bU2,7 

bll2,/ 

bll2,7 

SUPEHHbATEU SODIUM 

bVAP 
(J/fa) 

4924.5 

4928.9 

49J0.4 

4931.1 

49Jl.b 

49J1.7 

4931.8 

4931.8 

4931.8 

49Ji.8 

49J1.8 

4931.8 

SVAP 
(J/G-K) 

12,2b74 

12,5976 

12.8512 

13,1034 

13,4336 

13,6866 

13.9374 

14.2689 

14.5196 

lH.7702 

13.1016 

15.3523 

VAPOR PROPEHTIbS AT T • 

ALPHAP 
(K-l) 

.20845E-02 

.20340E-02 

.20170E-0? 

.20085E-02 

.20034E-02 

.20017E-02 

.20009E-02 

.20003E-02 

.20002E-02 

.20001E-02 

.20000E-02 

.20000E-02 

BETAS 
(MPA-1) 

.134Jlt.*08 

.3l6oOb*08 

.617o4b*06 

.12184b»09 

.301bBb»09 

.6018'9>b*09 

.12019b»10 

.30019E»10 

.60020E*10 

.12002b»ll 

.30002b«ll 

.60002t*ll 

500.0 DEG K 

oETAT 
(MHA-1) 

.200*3b*08 

.500*3E»08 

.10003b«09 

.20003E*U9 

.50003t*09 

.lOOOUL'lO 

.20000b*10 

.30000fc*10 

.10000b«ll 

.20000b*ll 

.30000E«11 

.10000b*12 

GAMMAV 
(MPA/K) 

,10399E-09 

.40643E-10 

.20161E-10 

.iaa40£-io 

.40065b-ll 

.20016E-11 

.10004E-11 

.40006t-12 

.20002E-12 

.lOOOOE-12 

.4a001E-U 

.20000E-13 

CP 
(J/G-K) 

1.1842 

1.0171 

.9607 

.9325 

.9155 

.9098 

.9069 

.9052 

.9047 

.9044 

.9042 

.9042 

CV 
(J/G-K) 

./935 

.0438 

.3933 

.5679 

.3527 

.3476 

.3430 

.5433 

.3430 

.3427 

.3426 

.3425 



SUPEHHEATED SODIUM VAPOR PROPERTIES AT T • 600.0 Dbb K 

p 
(MPA) 

200uaE-05 

lOOOOE-05 

30000E-06 

20000E-06 

lCOOOb-06 

50O00E-07 

20000t-07 

lOOOOE-07 

5oooot-ob 

2oooot;-08 

lOUUUt-08 

30ooa£-09 

£OUO0t-09 

100O0£-0V 

b00o0£-10 

20JOOL-10 

lOuuOt-10 

KHUV 
(fa/CC) 

.92b/4£-08 

.4O1B7E-08 

.2J0O9t-08 

.92214b-09 

.*O0-*/t-09 

.2J04Ob-09 

.9<:178c-l0 

•*ooo8b-10 

.2JO«4b-10 

.'«:l/3t-ll 

, 4 O O B 7 L - 1 1 

.2J044t-ll 

.92174L-12 

.«oua7c-12 

.£J0»4t-12 

.•y2174c.-13 

.4000/11-13 

HVAk 

(J/b) 

bl8a.7 

5195.B 

5199.4 

5201.O 

5202.3 

b202.7 

b£r02.9 

b203.0 

3203.0 

3203.1 

320J.1 

b20J,l 

b203,l 

520J.1 

5203.1 

b203,l 

520J.1 

EVAP 
(J/b) 

4972.0 

4979.3 

4982.7 

4S84.7 

4l<8b.4 

498b.8 

4'i>ab.0 

4'4o6.0 

4986.1 

4986.1 

490O.1 

4986.1 

4986.1 

4986.1 

4980.1 

4980.1 

4986.1 

SVAP 
(J/G-K) 

11.1132 

11.3750 

11.6313 

11.9661 

12.2179 

12.4691 

12.6008 

13.0bl6 

13.3023 

13.6337 

U . 8 8 4 * 

14.1330 

14.4664 

14.7171 

14.9677 

13.2991 

15.5498 

ALPHAP 
(K-l) 

.17749E-02 

.17214E-02 

.16942E-02 

.16777E-02 

.16722E-02 

.16694E-02 

.1667BE-02 

.16672E-02 

.16669E-02 

.166heE-02 

.16b67E-02 

.16567E-02 

.16667E-02 

.16667E-02 

.16667E-02 

.16667E-02 

.16667E-02 

BETAS 
(MPA-1) 

.34049E»06 

.64769b*06 

.125£3t*07 

.3055Ob»07 

.60568b*07 

.1205bb*08 

.300bBb»08 

.600b9b«n8 

.12006E*09 

.3000ob»09 

.60007b«09 

.120Clb«10 

.30001b>10 

.60001b«10 

.12000b*U 

.JOOOOE'U 

.&0001b«ll 

bbTAT 
(MPA-1) 

.50209b*06 

.10021E*07 

.20021b»07 

.50021b*07 

.10002b*OB 

.20002E*OB 

.500o2b*0B 

.loooob*09 

.20oaob*09 

.b00o0b*09 

.lOOOOE^lO 

.20000E*10 

.bOOoOb^lO 

.10U00t*ll 

.20000b*ll 

.30000E»11 

.10000E*12 

GAMMAV 
(MPA/K) 

.35350E-08 

.17177b-08 

.a46lBE-09 

.33540E-09 

.16718E-09 

.83463E-10 

.33354E-10 

.l6672E-ia 

.83346E-11 

.33335E-11 

.16667E-11 

.83335E-12 

.33334E-12 

.16667E-12 

.83333E-13 

. 3 3 3 3 j b - U 

.16667E-13 

CP 
(J/G-K) 

1.2625 

1.0856 

.9954 

.9408 

.9225 

.9133 

.9078 

.9059 

.9050 

.9045 

.9043 

.9042 

.90*1 

.9041 

.9041 

.9041 

.9041 

CV 
(J/G-K) 

.B56<: 

.7017 

.0227 

.3747 

.3586 

.bbOb 

.b4b7 

.5441 

.34JJ 

.5420 

.b426 

.3423 

.3423 

.3423 

.3423 

.3423 

.3423 



SuPEHHtATEO SOOIUM VAPOR PROPEHTIbS AT T * 700.0 OEG K 

O 

-̂  

p 
(MPA) 

50000E-04 

20000b-04 

loOOOE-04 

30OO0t-fl5 

2000ot-05 

lOOOOE-05 

30uO0t-06 

20000E-06 

lOUUOE-OO 

30o00t-07 

20000E-07 

lOOOOE-07 

30UO0E-0B 

t o o u o e - O B 

lOoOOb-08 

30000E-09 

20000E-09 

lOOuOE-09 

30OO0F-10 

20000E-10 

lOOOOE-10 

HHOV 
(b/Ct) 

.19967b-d6 

.79jBdt-07 

.39599t-07 

.l'<776b-o7 

.7'»0*bt-08 

.J'»3Ut.-08 

.19/34t-oa 

./••olob-09 

.49b04t-o'» 

.197b2t.-09 

.7'<007t-10 

.j9303b-10 

,l'»732t-10 

,7900bt-ll 

,j9b03t-ll 

.19/32t-ll 

.7900ot-12 

.J930Jt-12 

.19732t-12 

.7900Ot-lJ 

.3950Jt-13 

HVAP 
(J/b) 

5264.3 

527/.5 

5£85.4 

528'>.4 

5291.9 

5£9£.7 

529J.1 

3£9J.J 

529J.* 

Si-j J.4 

5293.3 

5£93.5 

3£9J.3 

b29J.3 

b29J.3 

529J,5 

529J.5 

329 1.5 

b29J,5 

b£93.3 

3293.3 

EVAP 
(J/b) 

3004,1 

bOt'b.b 

3032.9 

50J6.6 

50J8.8 

50J9.6 

5040.0 

5U40.2 

30*0.3 

So*0.J 

b040,3 

5040,3 

50*0,3 

5040.3 

50*0.3 

50*0.3 

50*0.3 

5 40.3 

30*0.3 

30*0.3 

30*0.3 

SVAP 
(J/G-K) 

10.0851 

10.4470 

10.7082 

10.96*1 

11.29d7 

11,5504 

11,8016 

1«:.1333 

12.3841 

12.63*8 

12.9662 

U.2169 

U.4676 

13.7989 

14.0*96 

1*.3003 

1*.6316 

l*,aa23 

15.1330 

1S.*643 

15.7130 

ALPHAP 
(K-l) 

.16427E-02 

.15173E-02 

.14735E-02 

.145UE-02 

.14376E-02 

.14331E-02 

.14308E-02 

.14295E-02 

.14290E-02 

.142b8E-02 

.14287E-02 

.14286e-02 

.14286E-02 

.14286F-02 

.14296E-02 

.l*286F-02 

.14286E-02 

.14286F-02 

.14266E-02 

.14286E-02 

.14286F-02 

BETAS 
(MPA-l) 

.I4356b*05 

.33296b.05 

.63802b«05 

.12412t.06 

.304J4b*06 

,60442t«06 

.1204bb»07 

,30043t»07 

,60046b«07 

,12003t«08 

.30003t«08 

.60003b*08 

.12001t»09 

.J0001t»09 

.60001b*09 

.12000L.10 

. J0000t»10 

.60001t:«10 

.12000b>ll 

.30000b«ll 

.60001b*ll 

BbTAT 
(MPA-1) 

.20226b«05 

.30234b*05 

.10024b*06 

.20o24b»06 

.b0024k.0o 

.10002b«07 

.20002b»07 

.30002b*07 

.IOOOOE.08 

.20000b«08 

.3O0OOb»0B 

.IOOOOE.09 

.20000E*09 

.30000b*09 

.lOOOOb^lO 

.20000b«10 

.30000L*la 

.lOOOOE^U 

.20000b.u 

.bOoOoE*ll 

.10000E.12 

GAMMAV 
(MPA/K) 

.81217E-07 

.30204E-07 

.14700E-07 

.72471E-08 

.28739E-08 

.14328t-08 

.71533E-09 

.2e38aE-09 

.l4290t-09 

.7143'<£-10 

.28573t-10 

.14286E-10 

.71430t-ll 

.2B572t-ll 

.14280E-11 

.71429L-12 

.28571E-12 

.14286t-12 

.71429E-1J 

.28571E-13 

.14266E-13 

CP 
(J/G-K) 

1.6080 

1.1977 

1.0530 

.9791 

.9342 

.9192 

.9117 

.9071 

.9056 

.9049 

.9044 

.9043 

.9042 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

CV 
(J/b-K) 

1.14U 

.7939 

.670J 

.6069 

.3684 

.bbb* 

.3490 

.3451 

.34JB 

.3431 

.3427 

.3426 

.3423 

.b4£3 

.b423 

.3423 

.3425 

.5423 

.5423 

.3423 

.5425 



SUPEHHbATbLI SODIUM VAPOR PROPEHT 

P HHOV hVAP EVAP SVAP ALPHAP 
(MPA) (b/Ct) (J/G) (J/b) (J/G-K) (K-l) 

.50000E-03 

.20OO0E-03 

.lOOUOE-03 

.30000E-04 

.20000E-04 

.lOOoOE-04 

,300oO£-05 

.«:0000£-u5 

.10000t-o5 

.500o0b-0O 

.«0OO0E-06 

.lOOOOb-06 

.300ooe-07 

.20000E-07 

. I0o00t-o7 

.30000b-o8 

.2OOO0E-O8 

.10000£-0b 

.5O0O0E-09 

.20OO0E-09 

.lOOOOE-09 

.50000E-10 

.«:OooO£-10 

.lOuoOE-10 

.l/671t-05 

.69/69b-0O 

.3*72Ot-06 

.17323t-06 

.691><6t-07 

, J*3O2t-07 

.l7287t-o7 

,691J7t-08 

.3*5o/c-08 

.l/2a3t-08 

.69U1L-09 

.J*363t-09 

.172dJt-09 

.69131t-10 

.3*bo5b-10 

.17£:d3t-10 

.69131E-11 

.3*3e5b-ll 

.17«;8Jt-ll 

.69Ult-12 

.3*365L-12 

.l/283t-l2 

.69UU-13 

.3*3e5t-13 

3310.7 

5353,* 

5368,4 

5370.1 

53B0.8 

3302.J 

538J.1 

5JOJ.0 

5383.7 

5383,8 

b383,9 

b383,-9 

53BJ,9 

5JbJ,9 

5383,9 

53BJ,9 

5383,9 

5383.9 

3383.9 

536J.9 

5383.9 

3383.9 

53B3.9 

5383.9 

5027.7 

5066.6 

30B0.5 

50B7.5 

5091.7 

5093.2 

5093.9 

509*.3 

3094.4 

30'<*.5 

5094.6 

5094.6 

5094.6 

5094.6 

5094.6 

30'^*.6 

3094.6 

5094.6 

5094.6 

5094.6 

5094.6 

5094.6 

5094.6 

5094.6 

9.3615 

9.7414 

10.0092 

10.2686 

10,6053 

10.8578 

11,1093 

11.4412 

11.6921 

11.9428 

12.2742 

12.5249 

12.7756 

13.1070 

13.3576 

13.6063 

13.9397 

14.1903 

14.4410 

14.7724 

15.0230 

15.2737 

15.6051 

15.6557 

.15507E-02 

.13784E-02 

.13157E-02 

.12B32E-02 

.12614E-02 

.12567E-02 

.12534E-02 

.12513E-02 

.12507E-02 

.12503E-02 

.12501E-02 

.12501E-02 

.12500E-02 

.12500E-02 

.12b00E-02 

.12500E-02 

.12500E-02 

.12500E-02 

.12500E-02 

.12500E-02 

.12500E-02 

.12500E-02 

.12500E-0a 

.12500E-02 

bS AT T « 

BETAS 
(MPA-1) 

.14640b.04 

.34042b*04 

.649Ut*04 

.125blb.05 

.3059*t»05 

.60ol0t«05 

.1205iE*06 

.JO063L.06 

.6O06JE'>06 

.1200ot*07 

.J0007b*07 

.6000/E*07 

.12001E.08 

.JOOOlb.08 

.60002t*0B 

.12000t.09 

.30001E.09 

.60001b*09 

.UOOOt^lO 

.JOOOOt.lO 

.600Clt*10 

.12000t*ll 

.30000b*ll 

.6000U«11 

600.0 Ubb K 

BETAT 
(MPA-1) 

.20*15E*04 

.b04*3b«04 

.100*3b«05 

.20046b»05 

.5004bt*05 

.100O3t*06 

.20005t*06 

.30003E»06 

.10000E«07 

.20000E'>07 

.30o00b*07 

.loooob.oa 

.20000E.08 

.30000E*08 

.10000b*09 

.2OO00E»09 

.b0000b409 

.lOOOOb'lO 

.20000b*10 

.SOOOOb.lO 

.lOOOOE.U 

.20000b*ll 

.50000E*11 

.10000b*12 

GAMMAV 
(MPA/K) 

•75955E-06 

.27326E-06 

•13097E-06 

.64014E-07 

.25244E-07 

.12561E-07 

.62653E-0b 

.25025£-0a 

.12506E-08 

.62515b-09 

.25002E-09 

.12501E-09 

.62502E-10 

.2S000E-10 

.12SOOE-10 

.62500E-11 

.25000E-11 

.12500E-11 

•62500E-12 

.25000E-12 

.12500E-12 

.62500E-13 

.25000E-U 

.125aOE-13 

CP 
(J/G-K) 

1.8623 

1.3275 

1.1216 

1.0144 

.9486 

.9264 

.9153 

.9086 

.9063 

.9032 

.9046 

.9043 

.9042 

.9042 

.9041 

.9041 

.9041 

. .9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

CV 
(J/G-K) 

1.J498 

.8959 

.7248 

.6351 

,'379t 

.b612 

• 5319 

.5462 

.5444 

.3434 

.5428 

.3427 

.3426 

.5425 

.3425 

.5425 

.3425 

.3423 

.5425 

.5425 

.5425 

.3423 

.5423 

.3423 



o 
I 
cr> 

p 
(MPA) 

.20000E-02 

.lOOOOE-02 

.50000E-03 

.20000t-O3 

.lOOOOE-03 

.300O0E-0* 

.fOOuOb-04 

.lOoOOE-04 

.30000E-05 

.<:a0O0E-05 

.lOOOOt-05 

.50oOa£-06 

.£0o00b-06 

.lOOoOE-Oo 

.5OOO0E-07 

.20000E-07 

.lOoOOE-07 

.500bOb-08 

.2O0O0b-08 

.looooE-oa 

.50000t-09 

.20000E-09 

.lOOOOE-09 

.50000E-10 

.20ooaE-io 

.lUOOOE-10 

HHOV 
(fa/CC) 

.62978t-05 

.31116b-05 

.lb«6lt-0b 

.61bo9b-Ob 

.307obt-06 

.lbj72t-06 

.61*63b-07 

.j0729t-07 

.13J6JC-07 

.6l*31b-08 

.3U/25t-08 

.13J62t-oa 

.61*50t-09 

.30725t-09 

.13J62t-09 

.6l**9t-10 

.J0723t-10 

.15362b-10 

.6l**9E-ll 

.3o/23t-ll 

.13J62t-ll 

.Ol**9b-12 

.30723t-lt: 

.13362b-12 

.6l**9t-13 

.30/23t-13 

SUPEHHEATED SODIUM 

HVAP EVAP SVAP 
(J/G) (J/G) (J/G-K) 

5393.5 5075.9 8.9847 

5*32.4 5111.0 9.2741 

5452.9 3129.6 9,b453 

b46b.7 bl41.0 9,8894 

b470,0 5144.9 10.1444 

5*72.1 51*6.9 10,3972 

b47J,* 5148.0 10.7299 

547J.9 3148.4 10.9810 

5474.1 5148.6 11.2319 

5474.2 5148.6 11,5635 

5474.3 5148,8 11.8142 

547*.3 5148.a U.0649 

3474,J 5148.8 12.3962 

5474.3 5148.8 12.6469 

5474.3 51*6.8 12.8976 

5*7*.3 51*8.8 13,2290 

5*7*,3 51*8.6 U.*796 

5*74.3 51*8.8 13.7303 

5*7*.J 5148.8 14.0617 

547*.3 51*d.8 1*.3123 

5474.3 5148.8 14.5630 

547*.3 51*8.8 1*.89*4 

5474.3 5148.8 Ib.l4b0 

5474.3 5148.8 15.3957 

5474.J 5148.B 15.7271 

5474.3 5148.8 15.9777 

/APOR PROPEHTIbS AT T « 

ALPHAP 
(K-l) 

.13726E-02 

.12500E-02 

.11827E-02 

.11403E-02 

.11258F-02 

.11185E-02 

.11141E-02 

.U126E-02 

.11119F-02 

.1U14E-02 

.11U3E-02 

.11U2E-02 

.lllUE-02 

.lllllE-02 

.lllllE-02 

.UlllE-02 

.lllllE-02 

.UIllE-02 

.lUllE-02 

.llUlE-02 

.lllllE-02 

.lllllE-02 

.lllllE-02 

.lllllE-02 

.lIlllE-02 

.lllllE-02 

BETAS 
(MPA-1) 

.35802E»03 

.68015b*03 

.1299lb»04 

.31153b*04 

.61223E»04 

.12126b»05 

.30129t*05 

.60U0b«05 

.120Ub*06 

.300Ut*06 

.60014b«06 

.12002t*07 

.30002b*07 

.60002E*07 

.12000E*06 

.30001t<08 

.60001t*0a 

.12000b*09 

.30000E*09 

.60001E*09 

.12000c»10 

.30000b*10 

.60001b«10 

.12000E«11 

.300UOE*I1 

.60001E411 

900.0 OEb K 

BETAT 
(MPA-l) 

.5ll45b»03 

.10122E*04 

.20123E.04 

.50128E»04 

.10013b«05 

.200Ub«05 

.30013b*05 

.10001b«06 

.20001E»06 

.30001E*06 

.10000b*07 

.20000E»07 

.30000b»07 

.10000b*0a 

.20000b«08 

.30000b*08 

.lO000E*09 

.20000b*09 

.50000b'>09 

.10000b«10 

.200a0b*10 

.50000E<'10 

.lOOOOE'U 

.20000E*11 

.50000E*11 

.10000E*12 

GAMMAV 
(MPA/K) 

.26837E-05 

.12349E-05 

•58768E-06 

•22748E-06 

•11244E-06 

.558b8E-07 

.22276E-07 

.11124E-07 

.55589E-0b 

.22228b-0b 

.11112b-0B 

.53559E-09 

.22223b-09 

.lllllE-09 

.55556E-10 

.22222E-10 

.IIIUE-IO 

.55536b-ll 

.22222E-11 

.IIUIE-U 

.55556E-12 

.22222E-12 

.llUlE-U 

.55556E-I3 

.22222b-13 

.llIllb-13 

CP 
(J/G-K) 

1.7530 

1.3603 

1.1409 

1.0010 

.9529 

.9286 

.9139 

.9090 

.9066 

.9051 

.9046 

.9044 

.9042 

.9042 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

CV 
(J/b-K) 

1.2271 

.9141 

.7364 

.6221 

.5827 

.3627 

.3506 

.5463 

.3443 

.343J 

.5429 

.342 7 

.3426 

.5423 

.3423 

.3423 

.3423 

.5423 

.3425 

.3425 

.5425 

.5425 

.b425 

.3425 

.5425 

.5423 



SUPERHEATED SODIUM vAPOR PROPERTIES AT T • 1000.0 UE6 K 

p 
(MPA) 

.lOOOOE-01 

.30000E-02 

.20000E-02 

.lOouOb-02 

.300O0E-03 

• <:0000E-o3 

.lOOOOE-OJ 

.30O00E-04 

.20000b-04 

.lOOOOE-0* 

.50000b-05 

.20OO0E-05 

,10000E-05 

,500u0t-06 

,200Oo£-06 

,10000E-06 

.500O0E-07 

.tOoOOE-07 

.lOOoOE-07 

.30OO0E-08 

.eOOOOE-OB 

.lOOOOE-08 

.30UO0E-09 

.20000E-09 

.lOOOOb-09 

.bOOoOE-lO 

.20000E-10 

.lOOOOE-10 

KHOV 
(b/CC) 

. 2 8 B 4 3 b - 0 4 

. 1 4 U 6 b - 0 4 

. b 5 B l * b - 0 5 

. 2 / 7 o l t - 0 3 

. U 8 3 B b - 0 3 

. 5 3 3 5 o t - 0 6 

.276O3b-06 

. U o 2 ^ t - 0 o 

. 5 3 3 1 0 t - 0 7 

. 2 / b 3 * t - 0 / 

. U b 2 o t - 0 7 

. 5 3 J 0 3 b - 0 8 

.«! /bb2L-08 

. U B 2 o b - 0 8 

. 3 3 J 0 3 t - 0 9 

. 2 7 b 3 2 b - 0 9 

. 1 3 o 2 6 t - 0 9 

. 5 5 J 0 * b - l U 

.<:7e32b-10 

. 1 J o 2 o b - l o 

, 5 5 J 0 4 b - l l 

. 2 7 0 3 2 t - l l 

. U o 2 o t - l l 

. 5 3 J 0 4 t - 1 2 

. 2 7 0 5 2 t - 1 2 

. U o 2 o t - 1 2 

. 5 5 j 0 4 t - 1 3 

. 2 7 o 5 2 t - U 

HVAP 
VJ/b) 

5427.2 

5491.0 

3534.3 

55*9.3 

bb50.9 

b561.6 

b56J.2 

5b6J,9 

bb6*.* 

bbb*.6 

bbb*.6 

556*.7 

5564.7 

3564.7 

356*./ 

556*.7 

556*.7 

5564.7 

5564.7 

bbb4.7 

b5b*.7 

556*.7 

356*.7 

556*.7 

556*.7 

5564.7 

5564.7 

356*./ 

EVAP 
(J/6) 

5080.5 

5137.9 

5176.0 

5109.3 

5190.2 

5200.J 

5201.7 

5202.4 

3202.8 

5202.9 

5203.0 

5203.1 

5203.1 

520J.1 

5203.1 

5203.1 

5203.1 

3203.1 

5203.1 

5203.1 

5203.1 

5203.1 

5203.1 

3203.1 

5203.1 

5203.1 

5203.1 

520J.1 

SVAP 
(J/G-K) 

8.*691 

8.7764 

9.1456 

9.4096 

9.6671 

10.0026 

10.2547 

10.5060 

10.8378 

11.0886 

11.3393 

11.6711 

11.9214 

12,1725 

12.5039 

12.7545 

13.0052 

13.3366 

13.5872 

13.83/9 

14.1693 

14.4199 

14.6706 

15.0020 

15.2526 

15.3033 

15.8347 

16.0853 

ALPHAP 
(K-l) 

BETAS 
(MPA-1) 

BtTAT 
(MPA-1) 

.13465E-02 .72521E*02 .lOJ78b«03 

.11927E-02 .13850E*03 .20417E«03 

.10823E-02 .32598E*03 .50445£*03 

.10421E-02 .6300Jt*03 .1004&b«04 

.10?13F-a2 .1232ob*04 .20046b»04 

.100H6E-02 .J0344t*04 .5OO46b*04 

.ia043£-02 .60J50b»04 .10005b*05 

.10022E-02 .120J3b«05 .20005E*05 

.10009E-02 .3003bE«05 .5000bb»05 

.10004E-02 .600Jot»03 .100oOE»06 

.10002E-02 .12004b*06 .20000E*06 

.lOOOlE-02 .J0004t*06 .3000ab*06 

.lOOOOE-02 .60003t»06 .10oOaE*07 

.lOOOOE-02 .12001b<a7 .20o00b»07 

.lOOOOE-02 .30001£*07 .50000E*07 

.lOOOaE-02 .60001b«07 .10000b*Oa 

.lOOOflE-02 .12oOOE«oa .2000aE'>0e 

.lOOOOE-02 .30001b*0a .30O0ob*oa 

.lOOOOE-02 .60001E*08 .10000t«09 

.lOOOOE-02 .12000t*09 .20000£*09 

.lOOOOE-02 .JOOOOE«09 .5O000b*09 

.lOOOOE-02 .60001E*09 .10000t*10 

.lOOOOE-02 .12000b*10 .20000b*10 

.lOOOOE-02 .30000E*10 .bOOOOE*10 

.iaOOOE-02 .60001E«10 .10000b*ll 

.lOOOOE-02 .12000b>ll .20000b«ll 

.lOOOOE-02 .30000b»ll .50000E*ll 

.lOOOnE-02 .bOOOlb^U .10000t*12 

GAMMAV 
(MPA/K) 

•12994E-04. 

•5a4l9£-05 

•21455E-05 

•10374E-05 

.50947£-0b 

.20153E-0b 

.10038E-06 

.50096b-07 

.20015b-07 

.10004E-07 

.50010E-08 

.20a02E-06 

.lOOOOE-oa 

.50001E-09 

•20000E-09 

•lOOOOE-09 

•50aOO£-10 

•20oaoE-io 

•lOOOOE-10 

.50000b-ll 

•20000E-11 

• lOOOOE-U 

.50000E-12 

•20000E-12 

•lOOOOb-12 

•50000E-13 

.20000E-13 

.lOOaOE-13 

CP 
(J/G-K) 

2.0150 

1.5313 

1.1755 

1.0435 

.9746 

.9326 

.9184 

.9113 

.9070 

.9055 

.9048 

.9044 

.9043 

.9042 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

CV 
(J/b-K) 

1.4081 

1.0388 

.7596 

.6545 

.5994 

.5653 

.5540 

.3482 

.5440 

.543o 

.3431 

.3427 

.342o 

.3425 

.3423 

.3423 

.3423 

.5423 

.5425 

.5425 

.5425 

.3423 

.3423 

.3423 

.5425 

.5425 

.5425 

.5*23 



SUPERHEATED SODIUM VAPOH 

P HHOV HVAP EVAP SVAP ALPHAP 
(MPA) (6/CC) (J/G) (J/G) (J/G-K) (K-l) 

50000E-01 

20OO0E-01 

lOoOOE-01 

500O0E-02 

20000E-02 

lOOOOE-02 

50000E-03 

20000E-03 

,10000£-03 

30o00b-04 

200O0E-04 

lOOOOE-04 

bOOOOE-05 

20000E-05 

lOOOOE-05 

50000E-06 

20000E-06 

lOOOOE-06 

50000E-07 

,20000£-07 

,10000E-07 

,50000E-08 

20000E-08 

lOOOOE-08 

50000E-09 

20000E-09 

lOoOOE-09 

50000E-10 

^13649t-03 

.5217jt-04 

.256JOt-04 

.1269*b-04 

.50479b-05 

.23l89t-05 

.123e2t-05 

.50297t-06 

.25l44b-06 

.12570b-06 

.50279b-07 

.25139t-07 

.12569b-07 

.50277L-06 

.25138E-08 

.12569t-08 

.50277t-09 

.2513Bt-09 

.12369b-U9 

.50277b-10 

.2513Bb-10 

.12569b-10 

.50277b-ll 

.23138b-ll 

.l£:be9t-ll 

.50277t-12 

.£:3Ubt-12 

.U3b9t-12 

5392.3 

5534.1 

5591.3 

5622.3 

5641.8 

5648.4 

5651.8 

5653.8 

5654.4 

5654.8 

5655.0 

5655.1 

565'5,1 

5655.1 

5655.1 

5655.1 

5655.1 

5655.1 

5655.1 

5655.1 

5655.1 

5655.1 

5655.1 

5655.1 

5655.1 

5655.1 

56bb.l 

5655.1 

5025.9 

5150.8 

5201.1 

5228.4 

5245.6 

5251.4 

5254.4 

5256.1 

5256.7 

5257.0 

5257.2 

5257.3 

5257.3 

5257.3 

5257.3 

5257.3 

5257.3 

5257.3 

5257.3 

5257.3 

5257.3 

5257.3 

5257.3 

5257.3 

5257.3 

5257.3 

5257.J 

5257.3 

7.6977 

8.3397 

8.6356 

8.9109 

9.2576 

9.5138 

9.7671 

10.1001 

10.3513 

10.6023 

10.9338 

11.1858 

11.4365 

11.7678 

12.0185 

12.2692 

12.6005 

12.8512 

13.1019 

13.4332 

U.6839 

13.9346 

14.2659 

14.5166 

14.7673 

15.0986 

15.3493 

15.6000 

.14227E-0Z 

.11656E-02 

.10491E-02 

.98246E-03 

•93931E-03 

.9243SE-03 

.9167ftF-03 

.91217E-03 

.91063E-03 

.90986E-03 

.90940E-03 

.90925E-03 

.90917E-03 

.90912E-03 

.909UE-03 

.90910E-03 

.90909E-03 

.90909E.03 

.90909E-03 

.90909E-03 

.90909E-03 

.90909E-03 

.90909E-03 

.90909E-03 

.90909E-03 

.90909E-03 

.90909E-03 

.90909E-03 

t Ji 

IbS AT T • 1100.0 DEG K 

BETAS bETAT GAMMAV CP CV 
(MPA-l) (MPA-1) (MPA/K) (J/G-K) (J/G-K) 

.14T57t*02 

.35098E»02 

.67145E*02 

.12895t»03 

.31056t*03 

.61124b«a3 

.12U6b»04 

.301l9c»04 

.60120t«04 

.12012£*05 

.30012b*05 

.60013E«05 

.12001b»06 

.30002b«06 

.60002b*06 

.12000t«07 

.30001E.07 

.60001t»07 

.12000b*08 

.30000E*OB 

.60001b*0a 

.l200Ub*09 

.300a0£*09 

.60001b*09 

.12000E»10 

.30000E«10 

.60001b*10 

.12000t.ll 

.21358E*02 

.5l6a3E«02 

.1018JE*03 

.20192E*a3 

.50198E»03 

.10020E*04 

.20020E*04 

.50020E*04 

.10002E*05 

.20002E»05 

.50002E*05 

.10000E*06 

.20000E*06 

.50000b*06 

.10000E*07 

.20000E»07 

.50000E*07 

.looooE^oe 

.2000Ub*08 

.5000ab*08 

.ioooab*09 

.20000E*09 

.50000E*09 

.10000E*10 

.20000E«10 

.50000E*10 

.lOOOOE'U 

.20000b*ll 

.66610E-04 

•22553b-04 

•10302E-04 

.48655E-05 

•18712E-05 

.92251E-06 

.46792E-06 

.ia236E-06 

.91045E-07 

.454aaE-07 

.18187E-07 

.90923E-08 

.45458E-08 

.18182E-08 

•90910E-09 

.43455E-09 

.16182E-09 

,90909E-lfl-

•45455E-10 

•18182E-10 

•90909b-ll 

.45455E-11 

.iai62E-ll 

.90909E-12 

.45455E-12 

•18182b-12 

•90909E-13 

.45455b-13 

2.4682 

1.7256 

1.3610 

1.1459 

1.0043 

.9548 

.9296 

.9143 

.9092 

.9067 

.9051 

.9046 

.9044 

.9042 

.9042 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

• 9041 

.9041 

.9041 

.9041 

1.7053 

1.1720 

.8974 

.7318 

.6213 

.5824 

.5626 

.5506 

.3463 

.5445 

.54JJ 

.3429 

.5427 

.3426 

.5425 

.5425 

.3425 

.5425 

• 5425 

.5425 

.3423 

.5425 

.5425 

.5423 

.5425 

.3425 

.5425 

.5425 



SUPEHHEATED SOOIUM VAPOR PROPERTIES AT T • 1200.0 DtG K 

O 

l£3 

p 
(MPA) 

.lOOOOEtOO 

.50000E-01 

.20000E-01 

.lOoOOE-01 

.50000E-02 

.20000E-02 

.lOOOOE-02 

.500O0E-03 

.200aOE-03 

.ioooaE-03 

.30000E-04 

.20000E-04 

.lOOOOE-04 

.SOOOOE-OB 

.20000E-05 

.lOoooE-05 

.50000E-06 

.20000E-06 

.10000E-U6 

.50000E-07 

.20000E-07 

.lOOOOE-07 

.50000E-08 

.20000E-08 

.loOOOE-08 

.30aOOE-09 

.20000E-09 

.lOOOOE-09 

HHOV 
(G/CC) 

.2502dt-03 

.l2054b-03 

.46984t-04 

.23272b-04 

.11579t-04 

.46160t-05 

.23067b-05 

.11528b-05 

.46096t-06 

.2J04Ob-06 

.11522b-06 

.4608dt-07 

.23044b-07 

<ll522t-07 

.460o7b-08 

.230*4b-08 

.11522t-0B 

.4O087b-09 

.2J044b-U9 

.11522t-09 

.4O087E-10 

.2J044E-10 

.11522b-10 

.4oOo7b-ll 

.23044b-ll 

.ll322b-ll 

.46087t-12 

.2J044t-12 

HVAP 
(J/G) 

5462.5 

559B.6 

568«:.0 

5712.a 

5729.0 

5738.8 

5742.2 

5743.9 

5744.9 

5745.2 

5745.4 

5745.5 

5745.5 

5745.5 

5745.5 

5745.5 

5745.5 

5745.5 

5745.5 

5745.5 

5745.5 

5745.5 

5745.5 

5745.5 

5745.5 

5745.5 

5743.5 

57*3.3 

EVAP 
(J/6) 

5063.0 

5183.8 

5256.3 

5283.1 

5297.2 

530b.a 

5308.7 

5310.1 

5311.0 

5311.3 

5311.4 

5311.5 

5311.3 

5311.6 

5311.6 

5311.6 

5311.6 

5311.6 

5311.6 

5311.6 

5311.6 

5311.6 

5311.6 

5311.6 

5311.6 

5311.6 

5311.6 

5311.6 

SVAP 
(J/G-K) 

7.7504 

8.0826 

8.4736 

8.7464 

9.0087 

9.3473 

9.6004 

9.8522 

10.1643 

10.4352 

10.6860 

11.0175 

11.2682 

11.5219 

11.8533 

12.1040 

12.3547 

12.6860 

12.9367 

13.1874 

13.5187 

13.7694 

14.0200 

14.3514 

14.6021 

14.8527 

15.1841 

15.4348 

ALPHAP 
(K-l) 

.12698E-02 

.10921E-02 

.95059E-03 

.89474E-03 

.8647aE.03 

.84610E-03 

.83975E-03 

.e3655E-03 

.83462E-03 

.83398E-03 

.a3366E-03 

.83346E-03 

.a3340E-03 

.83337E-03 

.83335E-03 

.83334E-03 

.83334E-03 

.a3333E-03 

.83333E-03 

.83333E-03 

.83333E-03 

.83333E-03 

.a3333E-03 

.e3333E-03 

.83333E-03 

.83333E-03 

.83333E-03 

.83333E-03 

BETAS 
(MPA-l) 

.72240E*0l 

.13932b«02 

.329a6E«02 

.63656E*02 

.124l2E*03 

.30447t«03 

.604bOb»03 

.12047b*04 

.30047t*04 

.6004ab*04 

.12005E«05 

.3000bb«05 

.60006£«05 

.12001b*06 

.30001E*06 

.60001t*06 

.12000E*07 

.30000E*07 

.60001E*07 

.12000b*08 

.30000b«a8 

,600U1E»08 

.12000t»09 

.30000E*09 

.60001t*09 

.12000EtlO 

.30000E*10 

.60001E*10 

BETAT 
(MPA-1) 

.10691E*02 

.20810E«02 

.50915b*02 

.10096b*03 

.20098b*03 

.50100E*03 

.10010E«04 

.20010b*04 

.50010E*04 

.10001E*05 

.20001E*05 

.50001E*05 

.10000E»06 

.20000E*06 

.50000b*06 

.10000E*07 

.20000b*07 

.bOOOOEtOT 

.10000E*08 

.20000E«08 

.50000E«06 

.10000E*09 

.20000E«09 

.5a000E«09 

.10000E*10 

.20000b*lU 

.50000E*10 

.10000E*11 

GAMMAV 
(MPA/K) 

.11878E-03 

.52478E-04 

•18670E-04 

•88625E-05 

•43028E-05 

•16666E-05 

.a3691E-06 

•416a7E-06 

•16689E-06 

.83389E-07 

.41681E-07 

.16669E-07 

.a3339E-08 

.41668E-08 

.16667E-08 

.83334E-09 

.41667E-09 

•16657E-09 

•83333E-10 

•41667E-10 

•16667E-10 

•83333E-11 

.41667E-11 

•16667E-11 

•83333E-12 

.41667b-12 

.16667E-12 

.a3333E-13 

CP 
(J/G-K) 

2^2280 

1.7250 

1.2867 

1.1064 

1.0083 

.9465 

.9254 

.9148 

.9084 

.9062 

.9052 

.9045 

.9043 

.9042 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

• 9041 

• 9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

CV 
(J/G-K) 

1.5055 

1.154V 

.6336 

.6977 

.6227 

.5752 

.3390 

.5507 

.5456 

.3441 

.34J3 

.3428 

..3426 

.3426 

.5425 

.5425 

.5425 

.5423 

.5425 

.5425 

.3425 

.5425 

.5423 

.5423 

.5423 

.3423 

.5423 

.5423 



SUPERHEATED SOOIUM VAPOR PROPERTIES AT T • 1300.0 DEG K 

o 

p 
(HPA) 

.20UOOE*00 

.10000£«00 

.50000E-01 

.26000E-01 

.lOOOOE-01 • 

.50UOOE-02 

.200flOE-02 

.lOOOOE-02 

.300UOE-03 

.20000E-03 

.lOOOOE-03 

.bOOOOE-04 

.20000E-04 

.lOOoOE-04 

.50000E-05 

.20OO0E-05 

.lOoaoE-05 

.50000E-06 

.cOuOOE-06 

.iaOOOE-06 

.5b000E-07 

.20000E-07 

.lOoOOE-07 

.5OOO0E-06 

.20000E-08 

.looooE-oa 

.500U0E-09 

.200U0E-09 

HHOV 
(G/CC) 

.46591b-03 

.22354t-03 

.l091dt-03 

.4300db-04 

.213a9t-04 

.10665b-04 

.42589b-05 

.212a3b-05 

.106J8b-05 

.42547b-a6 

.21272b-06 

.10636b-06 

.4«:342L-07 

.21271b-07 

.10636E-07 

.42342t-oa 

.2l271b-08 

.l0635b-08 

.42342t-09 

.21271E-09 

.10633b-09 

.42542b-l0 

.21271t-10 

.10635E-10 

.425«2t-ll 

.21271t-ll 

.10635t-ll 

.4i342t-12 

HVAP 
(J/6) 

5548.7 

5674.9 

5749.7 

5799.8 

5617.6 

5826.7 

58J2.2 

5834.1 

5835.0 

5835.6 

5835.8 

5835.9 

5B35.9 

5835.9 

5835.9 

5835.9 

5635.9 

5835.9 

5B35.9 

5835.9 

5835.9 

5835.9 

5B35.9 

5835.9 

5835.9 

5635.9 

5835.9 

56J5.9 

EVAP 
(J/G) 

5119.5 

5227.5 

5291.8 

5334.8 

5350.1 

5357.9 

5362.6 

5364.2 

5365.0 

5365.5 

5365.7 

5365.7 

5365.8 

5365.8 

5365.8 

5365.8 

5365.8 

5365.8 

5365.8 

5365.8 

5365.8 

5363.8 

5365.8 

5365.6 

5365.8 

5365.8 

5365.8 

5363.8 

SVAP 
(J/G-K) 

7.5763 

7.9075 

6.2066 

8.5706 

8.8332 

9.0898 

9.4249 

9.6767 

9.9280 

10.2598 

10.5105 

10.7613 

11.0990 

11.3497 

11.6004 

11.9318 

12.1824 

12.4331 

12.7645 

13.0151 

13.2658 

13.5972 

13.8478 

14.0985 

14.4299 

14.6805 

14.9312 

15.2626 

ALPHAP 
(K-l) 

.11776E-02 

.10103E.02 

.90327E-03 

.82694E-03 

.79a86E-03 

.T8425E-03 

.77529E-03 

.77227E-03 

.77075E-03 

.769e4E-03 

.76954E-03 

.76938E-03 

.76929E-03 

.76926E-03 

.76925E-03 

.76924E-03 

.76923E-03 

.76923F-03 

.76923E-03 

.76923E-03 

.76923E-03 

.76923E-03 

.76923E-03 

.76923E-03 

.76923E-03 

.76923E-03 

.76923E-03 

.76923E-03 

BETAS 
(MPA-l) 

.35619E>01 

.6878aE*01 

.13233t*02 

.31640t»02 

.6184JE«02 

.12197E*03 

.30203b»03 

.6020Bb*03 

.l2021b*04 

.3O021b*O4 

.60022E*04 

.12002E«a5 

.30003b*05 

.60003b*05 

.12000b*06 

.30001b»06 

.60001b*06 

.I2000E>07 

.30000E*07 

.60001E»07 

.12000b*08 

.30000E*08 

.60001E*08 

.I2000E*09 

.30000E>09 

.60001E*09 

.12000EtlO 

.30000E«10 

BETAT 
(MPA-l) 

.5JB37E»0l 

.10444E*02 

.20492E«02 

.5052aE«02 

.10054E*03 

.2005bE*03 

.50033b«03 

.10006b*04 

.2000&b«04 

.50006E*04 

.10001E«05 

.20001E«05 

.30001b*05 

.10000E*06 

.20000b*06 

.50000b*06 

.10000E*07 

.20000b»07 

.50000b*07 

.10000E*08 

.20000E*08 

.50oooE*oa 

.10000b*09 

.20000E«09 

.30000b*09 

.10000E*10 

.20000E*10 

.50000b*10 

OAMMAV 
(MPA/K) 

•21873E-03 

•96726E-04 

•44oaoE-04 

.16366E-04 

.79455E-05 

.39105E-05 

.15489E-05 

.77184E-06 

.38527E-06 

.15395E-06 

.76949E-07 

.3a46aE-07 

.153a6£-07 

.76926E-oe 

.3a462£-08 

.l53a5E-oa 

.76923E-09 

.3a462£-09 

.153a5E-09 

.76923E-10 

.3a462E-10 

•I53a5£-10 

•76923E-11 

•3a462E-ll 

.15385E-11 

.76923E-12 

•38462E-12 

•l53a5E-12 

CP 
(J/O-K) 

2^1222 

1.6635 

1.3381 

1.0941 

1.0022 

.9539 

.9242 

.9142 

.9092 

.9061 

.9051 

.9046 

.9043 

.9042 

.9042 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

CV 
(J/G-K) 

1.4041 

1.0956 

.8642 

.6851 

.6164 

.3801 

.5577 

.5501 

.5463 

.5440 

.5432 

.5429 

.5426 

.3425 

.3425 

.5423 

.5425 

.5425 

.5425 

.5425 

.5425 

.5425 

.5425 

.5425 

.5425 

.5425 

.3423 

.3423 



• % 

SUPERHEATED SODIUM VAPOR 

P HHOV HVAP EVAP SVAP ALPHAP 
(HPA) (G/CC) (J/G) (J/G) (J/G-K) (K-l) 

,50000E*00 

.20000E*00 

.100U0E*00 

.50ooaE-ui 

.20OU0t-01 

.lOOOOt-Ol 

.50UOOE-02 

.20000E-02 

.lOOOOE-02 

.500VOE-03 

.£OOU0E-03 

.lOOOOE-03 

.50000E-04 

.cOOOOE-04 

.lOOOOE-04 

.500V0E-05 

.£0oa0E-O5 

.lOOOOE-05 

.50000E-06 

.20000E-06 

.ioaoo£-o6 

.SOOOOE-07 

.20OO0E-O7 

.lOOOOE-OT 

.50aooE-08 

.20000E-08 

.lOOOOE-08 

.50000E-09 

.11260E-02 

.41904t-03 

.20380t-03 

.10037E-03 

.397o6t-04 

.198l8t-04 

.9d924E-05 

.39530t-05 

.l9758t-05 

.96775b-06 

.39506t-06 

.19752t-06 

.9b760b-07 

.39b03b-07 

.l9752b-07 

.9o738b-08 

.J95o3b-08 

.19752t-U8 

,9o758£-09 

.39603t-09 

.19752t-09 

.9B7b8t-10 

.39303t-10 

.19/52b-10 

.98758t-ll 

.39303b-ll 

.19/52t-ll 

.9o7SBt-12 

5526.1 

5736.4 

5823.6 

5672.8 

5904.3 

5915.2 

3920.8 

5924.1 

5925.2 

5925.8 

5926.1 

5926,2 

5926.3 

5926.3 

5926.3 

5926,4 

5926.4 

5926.4 

5926.4 

5926.4 

5926.4 

5926.4 

5926.4 

5926.4 

5926.4 

5926.4 

59«:6,4 

5926,4 

5082.1 

5259.1 

5333.1 

5374.7 

5401,4 

5410.6 

5415.3 

5418.2 

5419.1 

5419.6 

5419.9 

5420.0 

5420^0 

5420^0 

5420^1 

5420.1 

5420.1 

5420.1 

5420.1 

5420.1 

5420.1 

5420.1 

5420.1 

5420.1 

5420.1 

5420.1 

5420.1 

5420.1 

7.2650 

7.7179 

8.0203 . 

8.3003 

8.6506 

6.9079 

9.1619 

9.4953 

9.7466 

9.9976 

10.3292 

10.5799 

10.8306 

11.1733 

11.4239 

11.6746 

lc.0060 

12.2366 

12.5073 

12.8387 

U.0893 

13.3400 

13.6714 

13.9220 

14.1727 

14.5041 

14.7547 

15.0054 

12073E-02 

95a27E-03 

8508aE-03 

7a744E-03 

74492E-03 

72985E-03 

72213E-03 

71744E-03 

71587E-03 

71508E-03 

71460E-03 

.71444E-03 

71436E-03 

,71432E-03 

.71430E-03 

.7I429E-03 

•7I429E-03 

.71429E-03 

.T1429E-03 

,71429E-03 

,71429E-03 

.71429E-03 

,71429E-03 

,T1429E-03 

,71429E-03 

.71429E-03 

.71429E-03 

,71429E-03 

lES AT T > 1400.0 OEG K 

BETAS 
(MPA-l) 

•14272E»0X 

•34176b*0l 

•65909t»0l 

•I2750t»02 

.30896b»02 

.60959E*02 

•12100E«03 

•30102E*03 

.60l03b*03 

.12010b*04 

.30011b*04 

•60011b*a4 

•12001E*05 

•30002E»OS 

•60002E»05 

.I2000b*06 

•30000E«06 

.60001E*06 

.12000E*07 

.30000b»07 

.60001t»07 

.I2000b*08 

.30OO0b*O8 

.60001b*oa 

.12000b.09 

.300oa£«09 

.60001t«09 

.12000b.10 

bETAT 
(MPA-1) 

.22246E.01 

•S2629E.01 

•10291E.02 

.20311E.02 

.50325E.02 

.10033E.03 

.20033E.03 

.5003Jb.03 

.lv003b*04 

.20003b.04 

.50003E.04 

.lOUOOE.OS 

.20000E.05 

.30000E.05 

.lOOOaE.06 

.20000E.06 

•50000E.06 

.10000E.07 

.20oUaE*07 

.30000b.07 

.IUOOOE.08 

.20000b.08 

.50000E.08 

.100U0E.09 

.20000E.09 

.5U000E.09 

.lOOOOE.lO 

.20000b.10 

GAMMAV 
(MPA/K) 

•54269E-03 

.18208E-03 

.B2680E-04 

•38769E-04 

•14802E-04 

•72745E-05 

.36047E-05 

.14339b-05 

.71563E-06 

.35748E-06 

.14291E-06 

,71442E-07 

.35718E-07 

,l42a6E-07 

•71430E-08 

•35715E-08 

.142a6E-08 

•71429t-09 

.35714E-09 

•142a6E-09 

.71429E-10 

•35714E-10 

•142a6E-10 

.71429E-11 

•35714E-11 

.14286b-ll 

.714Z9b-12 

•35714E-12 

CP 
(J/O-K) 

2^2709 

1.6617 

1.3435 

1.1435 

1.0054 

.9557 

.9302 

.9146 

.9094 

.9067 

.9052 

.9046 

.9044 

.9042 

.9042 

.9041 

.9041 

.9041 

.9041 

• 9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

.9041 

CV 
(J/G-K) 

1.4569 

1.0791 

.8604 

.7178 

.6172 

.5807 

.3618 

.5503 

.3464 

.5444 

.5432 

.5429 

.542/ 

.5425 

.5425 

.5425 

.5425 

.5423 

.3425 

.3425 

.5423 

.5425 

.3425 

.5425 

.5425 

.5425 

.5425 

.3423 



SUPERHEATED SODIUM VAPOR PROPEHTIES AT T • 1500.0 DEG K 

I 

ro 

p 
(MPA) 

.lOUOOE.Ol 

.50000b.00 

.20000E.OO 

.lOOOOE.OO 

.50000E-01 

.20000E-01 

.lOOOOE-01 

.50000E-02 

.eOOOOE-02 

.lUOOOE-02 

.50000E-03 

.20000b-a3 

.lOOOOE-03 

.50000E-04 

.200UOE-04 

.lOOOOE-04 

.50000E-05 

.20U00E-05 

.lOoOOE-05 

.50bO0E-06 

.<:00O0E-06 

•lOOOOE-06 

.500UOE-07 

.2bOO0E-07 

.lOOOOE-07 

.50000E-08 

.200UOE-08 

.lOOOOE-Oa 

HHOV 
(b/CC) 

.21a49t-02 

.I0097t-02 

.38364E-03 

.iaa20t-03 

.9Jl56b-04 

.37o29b-04 

.18473t-04 

.92274b-03 

.36eB6E-05 

.lo*39E-05 

.9218*b-06 

.36a71b-06 

.lo*35b-06 

.92l73b-07 

.36e70b-07 

.lb435b-o7 

.92l74t-08 

.36B70b-0a 

.l6*35t-08 

.9<:174b-09 

.36670b-0* 

.I8435t-U9 

.92174E-10 

.36870E-10 

.la435b-10 

.9<:174t-

.36871^-

.1643' 

HVAP 
(J/6) 

5518.9 

5730.7 

5887.3 

5948.6 

5981.7 

6002.5 

6009.6 

6013.2 

6015.3 

6016.0 

6016.4 

6016.6 

6016.7 

6016.7 

6016.8 

6016.8 

6C16.6 

6016.8 

6016.8 

6016.8 

6016.8 

601b.a 

6016.8 

6016.6 

6016.8 

6016.8 

6016,8 

bOlO.8 

EVAP 
(J/6) 

5061.2 

5235.5 

5366.0 

5417.2 

5444.9 

5462.3 

5468.3 

5471.3 

b47j.l 

5473.7 

5474.0 

5474.2 

5474.3 

5474.3 

5474.3 

5474.3 

5474.J 

5474.3 

5474.3 

5474.3 

5474.3 

5474.3 

5474.3 

5474.3 

5474.3 

5474.3 

5474,3 

5*74.3 

SVAP 
(J/G-K) 

7.0460 

7.4062 

7.8240 

8.1083 

8.3773 

8.7202 

6.9746 

9.2275 

9.5601 

9.6111 

10.0620 

10.3935 

10.6442 

10.9126 

11.2439 

11.4946 

11.7453 

12.0766 

12.3273 

12.5780 

12.9093 

13.1600 

13.4107 

13.7420 

13.9927 

14.2434 

14.5747 

14.8254 

ALPMAP 
(K-l) 

.12247E-02 

.98523E-03 

.81572E-03 

.74732E-03 

.70890E-03 

.6840eE-03 

.67547E-03 

.67109E-03 

.66844E-a3 

.66T56E-03 

.667UE-03 

.66664E-03 

.66676E-03 

.66671E-03 

.6666aE-03 

.6666aE-03 

.66667E-03 

.66667E-03 

.66667E-03 

.66667E-03 

.66667E-03 

.66667E-03 

.66667E-03 

.66667E-03 

.66667E-03 

.66667E-03 

.66667E-03 

.66667E-03 

BETAS 
(MPA-1) 

.71237E.00 

.I3795b.0l 

.32960E.01 

.63828E.01 

.12450t.02 

.30504E.02 

.60525E.02 

.12054b.03 

.j005bE.03 

.6005bE.03 

.1200bb.04 

.3000bb.04 

.60006b.04 

.12001t.05 

.30001b.05 

.60001t.05 

.12000b.06 

.30UOOb.06 

.60001b.06 

.12000E.07 

.3000OE.07 

.60001b.07 

.12000b.08 

.30000b.08 

.60001b.08 

.12000b.09 

.30000E.09 

.60001b.09 

bETAT 
(MPA-l) 

.11540E.01 

.21626E.01 

.51833b.01 

.10197E.02 

.20206E.02 

.50212E.02 

.10021E.03 

.20022E.03 

.50022E.03 

.10002E.04 

.20002b.04 

.50002E.04 

.10000E.05 

.20000E.05 

.50000E.05 

.10000E.06 

.2O000E.06 

.30000E.06 

.IOOOOE.07 

.20000E.07 

.5000aE.07 

.looooE.oa 

.20000E.08 

.50000E.08 
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