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Study on the influence of geometric size of annular fuel element on thermal performance

XIANG Zhaocai ZENG Fulin ZHAO Pengcheng

(School of Nuclear Science and Technology, University of South China, Hengyang 421001, China)

Abstract [Background] Compared with conventional rod-type nuclear fuel, annular fuel has higher power density
and better heat transfer efficiency, which can significantly improve the safety and economy of the reactor. [Purpose]
This study aims to investigate the effect of ring fuel element geometry on the thermal performance and to correct the
initial parameters. [Methods] The initial parameters of the ring fuel element were set and the thermal conductivity
calculation program of the ring fuel element was prepared. The effects of the ring fuel flow distribution ratio, inner
and outer cladding thickness, inner and outer air gap thickness and core block thickness on the thermal performance
of the ring fuel element were investigated by three evaluation criteria developed and geometric corrections are made.
[Results] Appropriately increasing the flow distribution ratio, decreasing the inner casing thickness, increasing the
outer casing thickness, decreasing the inner and outer air gap spacing and decreasing the core block thickness can
improve the thermal performance of the components; setting the flow distribution ratio to 1, the inner casing
thickness 0.06 cm is amended to 0.04 cm, the outer casing thickness 0.06 cm is amended to 0.07 cm, the inner and

outer air gap spacing 0.035 cm. The thickness of core block is amended to 0.5 cm. [Conclusions] Thermal
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performance of annular fuel elements is significantly improved after appropriate geometry correction is made.
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Table 1 Annular fuel element parameter

2 ¥ Parameter W 11H Design value
#AT)# Thermal power / MW 100
S i 2 & The total mass flow rate / kg-s™ 102
LK ¥ The length of the pellet / m 35
BHIFIN R The coolant inlet temperature / °C 400
MHEE Lattice spacing / cm 1.39
452 JE S Inside and outside the cladding thickness / cm 0.06
P4 B JEL S Inside and outside the air-gap thickness / cm 0.035
B 5L E The thickness of the pellet / cm 0.1
L7 Kl Cladding material T91
#1584 %} Coolant material LBE
R} Core block material uo,
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