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Simulation of the effect of structural parameters on flow and
heat transfer of stainless steel plate heat sink

HE Honghui', GONG Jie*", ZHOU Ying?, YANG Xue?, JIN Weian?
(1. China Academy of Space Technology; 2. Beijing Institute of Spacecraft Environment Engineering: Beijing 100094, China)

Abstract: In order to study the effect of structural parameters of the stainless steel plate heat sink on its flow
and heat transfer performance to improve the heat exchange efficiency, the software ANSYS was used to
establish a geometric model of the heat sink that was consistent with the real structure but with different flow
path height, solder joint diameter and solder joint arrangement. The software Fluent was used to conduct the
numerical simulation. The results show that, under the equal flow velocity, larger flow path height A and smaller
solder joint diameter D would reduce the flow resistance of the heat sink and improve the temperature uniformity,
thereby improving the heat transfer of the heat sink. When the liquid supply pressure is sufficient, for the heat
sinks whose solder joint arrangements are rectangular and rhombic, although the latter ’s flow resistance is
relatively larger, it had higher temperature uniformity. The research may provide a reference for the structural
design and optimization of the stainless steel plate heat sink.
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Fig. 1 Geometric structural parameters of the plate heat sink
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Fig. 2 Geometric structural unit of the plate heat sink
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its model
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Fig. 5 Variation of average pressure of the cross-section with
its position of the cross-section for different flow path
heights
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Fig. 6 Heat sink temperature distribution contour for different

flow path heights
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Fig. 7 Heat sink pressure distribution contour for different
flow path heights
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Fig. 8 Variation of average pressure of the cross-section with
its position for different solder joint diameters
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Fig. 9 Heat sink temperature distribution contour for different
solder joint diameters
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Fig. 10 Heat sink pressure distribution contour for different
solder joint diameters
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Fig. 11 Variation of average pressure of the cross-section
with its position for different solder joint
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Fig. 12 Heat sink temperature distribution contour for
different solder joint arrangements
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Fig. 13 Heat sink pressure distribution contour for different
solder joint arrangements
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