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Brief Discussion on the Research and Application of Composite Cooling Modules for Vehicles

QI Hongmei
Xinxiang Xinhao Electromechanical Co., Ltd., Xinxiang, He’nan, 453000, China

Abstract: With the continuous increase in power density of special vehicle power systems, their thermal management requirements are
becoming increasingly complex. This article proposes an integrated design scheme for composite cooling modules to address the
technical pain points of special vehicle cooling systems. By integrating water radiators, intercoolers, air deflectors, and variable
frequency fan components through modular architecture, the uniformity of airflow distribution and heat dissipation efficiency have
been optimized. The research adopts a combination of theoretical calculation and simulation verification to confirm the core size, air
volume distribution, and thermal resistance parameters of the heat dissipation module, and verifies its reliability in extreme
environments through experiments. Practical application shows that the module has a heat dissipation power of 153.85kW (water
radiator) and 54.16kW (intercooler), with a weight controlled within 313kg, meeting the high-power power generation needs of
military vehicles. This article provides theoretical basis and engineering reference for the design and optimization of cooling systems
for special vehicles.
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