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Optimization for Underhood Flowfield by Matrix Fan

WANG Hongchao, SHAN Xizhuang, YANG Zhigang
(Shanghai Automotive Wind Tunnel Center, Tongji University, Shanghai 201804, China)

Abstract: Underhood thermal management has gradually become the key problem for improving
the engine performance. Based on single fan configuration of a traditional passenger car, five
matrix fan configurations are totally designed, and the effects of different configurations on the
air-side flowfield of cooling module are numerically simulated. Introducing an air duct, the effects
of air mass flowrate and hot air recirculation on the front end are further analyzed. The results
indicate that the matrix fan configurations can increase the mass flowrate through the radiator
compared with the original single fan configuration, especially in high-speed condition. With the
ram air effect, the velocity uniformity is improved, the air mass flowrate is enhanced, and the hot
air recirculation is also lessened. Setting air duct heightens the mass flowrate through the radiator
at high speed, and lowers the average temperature on windward surface of condenser at idle. In
conclusion, matrix fan with air-duct reduces power consumption of cooling system without the
penalty of air intake capacity of front end by decreasing the fan rotation speed, and then improves
the fuel economy and the heat transfer performance of cooling module by suppressing the hot air
recirculation at idle.
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