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Surface Temperature Calculation
of Heat Generation Element with OQuter Casing
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Abstract: In order to carry out the performance analysis of the heat generation element
with outer casing, it is necessary to calculate accurately the outer surface temperature
distribution of the element cladding. Due to the existence of fluid inside and outside the
casing structure, the heat transfer situation becomes more complicated. Therefore,
based on basic equations of heat transfer and the law of energy conservation, a special
iterative algorithm and corresponding code were developed to solve the temperature
distribution under this structure. Moreover, the code results were compared with
results of Fluent simulation using a typical example. It shows that the relative error
between results from the code and Fluent is within 5%. The module based on this algo-
rithm can be coupled with the fuel performance code and promote the efficiency and
accuracy of the analysis process.
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Fig. 1 Structure of solving unit
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Fig. 2 Structure of multi-casing

*--- - -
N BE\
et
px | . s
*%j ’-- S N}
BN
B r-- S ol N
$-- -4 -
“—_ i
b u
i it

B3 SR 5k 2y

Fig. 3 Meshing of solution region
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Fig. 4 Solution procedure

of axial segment temperature
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Table 1 Input parameters of program
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Fig. 7 Comparison of temperature distribution calculated by code in this paper and simulated from Fluent
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Fig. 8 Axial temperature distribution

of pellet during BOL and EOL
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during lifetime
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