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Abstract:

Impingement jets cooling of hydrocarbon fuels has good application prospect in the field of thermal
protection for the hypersonic vehicle and scramjets. Physical properties of hydrocarbon fuels are more
complicated than conventional coolant such as water and air, and the flow and heat transfer characteristics of
hydrocarbon fuels impingement jets are significant change and more research is needed. The numerical method
of Reynolds averaged Navier-Stokes simulation with SST k- turbulence model is used to investigate the flow
and heat transfer characteristics of aviation kerosene jets cooling with same flow rate and different opening area
ratio. The results indicate that the kerosene coolant flow collides into the surface through holes and generate
strong heat transfer effects. Meanwhile, interactions between multiple jets give rise to typical counter-rotating

vortex pairs down the holes, and it enhances the heat transfer. Under the same flow rate, the heat transfer
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effectiveness and jet velocity decreases with the decreases of opening area ratio. However, the pressure drop
increases dramatically with the decreases of opening area ratio.
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