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Fluid-heat coupling experiment of an automobile engine

compartment equivalent model
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Propulsion, School of Aerospace Engineering, Tsinghua University, Beijing 100084, China; 3. GAC Research Institute,
Guangzhou 510640, China ;4. Caofeidian Laboratory, Tangshan 063200, China)

Abstract: The correlation between the flow and heat in an automobile engine compartment equivalent
model is studied using auto—PIV and thermocouple. The results show that there exist two local high
temperature regions in the windward side of the engine. One locates at the junction between the upper part
of the engine and the side wall, and the other locates at the junction between the lower part of the engine
and the gearbox. Spiral air flow exists in the high temperature regions, which causes heat retention and the
increase of the temperature. Effective flow control methods including adding small fans and deflectors are
carried out to weaken the spiral airflow movement, or lead the low-temperature fluid into the high-
temperature zone, in order to achieve local cooling. After improvement, the average temperature of the
two high—temperature regions decrease 4.5% and 8.3% respectively.
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Fig. 3 Schematic diagram of temperature

field measurement
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Fig. 16 Flow control method in region 2
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