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Abstract

This study applied the CFD method to the optimal design of the swirl-vane that is
invented to enhance the thermal-hydraulic performance of a nuclear fuel assembly. The main
parameters of the swirl-vane configuration are the slope angle of the vane supporter and
the bend angle of the vane. This study conducted a numerical analysis of the heat transfer
in pipe and the flow characteristics in a rod bundle with the swirl-vane in order to
propose an optimal vane angle. The flow mixing and heat transfer were enhanced due to the
stronger swirling flow as the vane angle increases. However, beyond a critical vane angle
of 40°, the enhancement of flow mixing appears to decrease and the pressure drop
significantly increases.
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