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Calculation Model and Code for Space Reactors
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Abstract: Through literature analysis and theoretical research, a calculation model is
established for the function of the metal lithium thermophysical properties and the temperature and
pressure. A metal lithium coolant thermophysical properties calculation code SNPS_LITHIUM is
developed by using FORTRAN. The SNPS_LITHIUM can be used to calculate the thermophysical
properties of metal lithium solid, liquid and steam.
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1
Table 1 Basic Properties of Metal Lithium

M. /kg - mol™ 0.006939
101325 kPa 1600.15 + 10
T, /K
101.325 kPa 453.65+0.1
Ta /K
Ter /K 3503 + 101"
P.. /MPa 38.42+0.54
Por  kg-m? 110.4+0.5
lg P, =13.483 —8364.06/T, 1
Ps Pa T
K 1 298.16 K
1 +
0.57%
2
[9]
IgP, =12.893—8143/TS 2
P, Pa 2
1200 K 2
*+11.3%
>1100 K +5%
(7]
lgP, =17.765—8002/T, 3
P, Pa
1200 3000 K 3
=+0.7%
1.2.2
1
_ 533
P 18107 (T —273.15)
yo kg/m® T
K 4
=+0.2%
2 [8]

0’ =508.7-8.25x 1072 (T —453.15) 5

!

P kg/m’ 5
+0.07%

P/M
n — 6
P " RT
pﬂ kg/m3 PS/
Pa M
M =M (N, +2N,) M
kg/mol N1 Li N2 le
Ni N [8]
6 +0.26%
4
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1.2.3 [8]
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AHy Jkg 8
+0.4%

h, h,=4186.8x(0.839t—1.103x107*t* +

+0.264x107°t* —0.531x107t*) 9

9.6%
10 [8]

4186.8x(76.018+1.083t —1.002 x107*t?),
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hi =, = 5.2
4186.8x(92.304 +1.005t —0.864x107°t"),
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10
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h" J/kg 1.2.7
+0.02% 1 18
4
12 ~1.5064—0.73681gT +109.95/T
dh=c,dT =h —h/=c AT 12 - (485.15 K <T <973.15K) 18
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1.2.5 8
8] 1.2.9
1
1.2.6 -
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A =44.00+0.02019T +8037/T 15 7.914x10°°T? - 2.123x107°T%) 20
2 W/(m-K) Cp J/(kg'K) 20
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2 2 [7]
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ol J/(kg'K)
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+2.67%
dh/dT
1.2.10
c=0473-1.6x107*T 23
o N/m
+0.8%
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Fortran
SNPS-LITHIUM
273.15~2273.15 K
0.001~2.5 MPa
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Fig.1 Comparison of Lithium Density Calculation Values
and Experimental Values
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Fig. 2 Comparison of Lithium Specific Heat Calculation
Values and Experimental Values
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Fig. 3 Comparison of Liquid Lithium Viscosity Coefficient
Calculation Values and Experimental Values
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Fig. 4 Comparison of Liquid Lithium Entropy Calculation
Values and Experimental Values
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