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Design and Optimization of Water-cooled Radiator

for 6-inch Thyristor Based on Fluent

XIONG Hui, SHAO Yun, YAN Ji, SUN Wen-wei, GUO Jin-tong
(Zhuzhou CSR Times Electric Co.,Ltd.,Zhuzhou,Hunan 412001,China)

Abstract: It presents a water-cooled radiation system for 6-inch thyristor and its model. With Fluent software, radiation process is
simulated through finite element analysis as well as standard k- ¢ turbulence model, which follows computations on both N-S equation and
three-dimensional temperature field model. Simulation analysis shows the temperature distribution of radiator surface, flow and its resistance,
and respective effects on thermal resistance and flow resistance when the power and flow rate are varying. An optimal design proposal is given,
and further simulation on fluid flow and heat transfer is performed. With comparison of previous test analyses, the radiation process of water-
cooled radiator and complicated flow process of the internal fluid can be showed more closely through Fluent simulation software, which may
contribute to theoretical support during radiaor design and optimization.
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Fig. 1 Schematic diagram of thyristor water-cooled system
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Fig.2 Schematic diagram of radiator channel
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Fig. 3 Cross section diagram of radiator core
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Fig. 4 Temperature distribution of radiator heating surface
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Fig. 5 Velocity distribution on the cross
section of upper and lower channel
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Tab. 1 Calculation results with different input powers
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Tab. 2 Calculation results with different flow rates and powers
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Fig. 11 Characteristic curves of flow resistance and thermal

resistance with depth-reduced plate
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