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Thermal Simulation of Power Supply System for Train

XIE Haibo, DING Jie, LIU Yong, LI Biyu, GE Huijun
( Zhuzhou CRRC Times Electric Co., Ltd., Zhuzhou, Hunan 412001,China )

Abstract: With the number of train electrical equipment increasing, the thermal loss power of power supply system is also growing.
To test whether the performance of the cooling system of train power supply system can meet the requirements, by using Icepak software,
finite volume method and zero-equation turbulence model, solving three-dimensional N-S equation and calculating three-dimensional
temperature field model, the temperature distribution of transformer and converter module and the flow field distribution of the cabinet were
obtained. Based on experimental verification, the simulation results of temperature distribution are consistent with experimental results, and
the single-point temperature differentials between the simulation and the test results are allowable.
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Fig. 1  Structure of train power supply system
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Fig. 2 Schematic diagram of air duct of power supply cabinet
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Fig. 3 Physical model of the filter cabinet
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Fig.4 Physical model of the power supply cabinet
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Fig. 5 Performance curves of centrifugal fan
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Tab.1 Thermal conductivities of materials
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Fig. 6 Air velocity distribution of the filter cabinet
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Fig. 7 Temperature distribution of the transformer
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Fig. 8 Temperature distribution of transformer coil
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Fig. 9 Air velocity distribution in the power supply cabinet
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Fig. 10 Temperature distribution of the rectifier-inverter module
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Fig. 11 Temperature rise test field of the train power supply system
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Fig. 12 Schematic diagram of the temperature test points
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Fig. 13  Temperature rise curves of the transformer
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Fig. 14 Comparison of temperature rise of all test points
between simulation results and experimental results
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