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Thermal-Hydraulic Analysis of Fuel Subassemblies
for Sodium-Cooled Fast Reactor

LIU Yi-zhe, YU Hong
(China Institute of Atomic Energy. P.O. Box 275-95, Beijing 102413, China)

Abstract: Thermal-hydraulic analysis of fuel subassemblies for the sodium-cooled fast
reactor is important in respecting design limits while achieving higher outlet tempera-
ture, and it is essential to predict, reliably and accurately, the coolant temperature dis-
tribution in individual fuel subassembly. Based on F. C. Engel’s work and CRT model,
three semiempirical correlations ICRT were developed to calculate laminar, transition,
and turbulent parallel flow pressure drop across wire-wrapped rods. With CRT model
and the heat transfer coefficient WEST, reasonably accurate temperature distribution in
a fuel subassembly was obtained by the improved subchannel analysis code SUPEREN-
ERGY. The results indicate lower coolant temperature and higher film temperature in
internal regions. The code CFX was used to show the 3D flow field and temperature dis-
tribution in a rod bundle, and the numerical results show good agreement with CRT
model, ICRT correlation and the improved SUPERENERGY code.

Key words: fast reactor; fuel subassembly; pressure drop; velocity distribution; tem-

perature distribution
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Fig. 1 Fuel subassembly of China Experimental Fast Reactor
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Table 1  Parameters of fuel subassembly
N P/mm D/mm s/mm Do/ mm H/mm L/mm P/D
CEFR 61 7 6 0. 9¢ 55.6 100 1 350 1.167
PEC 91 7.9 6.7 1. 77.8 160 1 650 1.179
FFTF 217 7.31 5.84 1. 110 305 2 380 1. 252

:N.P.D.s.Dn. .H.L.P/D 1
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Table 2 Parameters of flow split Novendstern CRT
from different models for CEFR’SA 1 968.9 6oz 597
X, X, X, (Xo— X1 /X, 2 870. 4 604 600
Novendstern 0.946 4  1.1138  0.8824  0.177 3 7.8 603 599
CRT 0.966 6 1.0603 1.0603 0. 097 4 705.7 607 603
4 CEFR
Table 4 Comparison of film temperature in the hottest subchannel with different models
for different flow zones of CEFR
Nu /C
/C
WEST Seban-Shimazaki WEST Seban-Shimazaki
1 597 5.37 6.65 9.7 7.8
2 600 5.27 6.51 9.1 7.4
3 599 5.19 6. 38 8.5 6.9
1 603 5.11 6. 26 8.2 6.7
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