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Conjugated Action of Ventilation-Shelter-Insulation on Reducing
Skin Temperature of Engine Nacelle

Wang Xingtao, Zhang Jingzhou, Shan Yong
(College of Energy and Power Engineering, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract; A two-dimensional model for a certain engine nacelle is simplified, and a numerical simulation
for the flow and heat transfer process inside engine nacelle is carried out to illustrate the conjugated ac-
tion of ventilation cooling, radiation shelter and thermal insulation on reducing skin temperature of en-
gine nacelle. The skin temperature decreases with the increase of the ventilation air flow, but the indi-
vidual action is not significant when the ventilation flowmate varies from 0. 1 kg/s to 1. 0 kg/s. Radia-
tive heating of the engine wall to internal skin surface can be reduced effectively by setting radiation
shelter, resulting in obvious reduction of skin temperature in the middle section of nacelle. The addi-
tional thermal insulation layer on the inside of engine nacelle will increase heat conduction resistance, re-
sulting in skin temperature reduction in overall length, especially significant near trailing edge of na-
celle. By using a combination of ventilation cooling, radiation shelter and thermal insulation layer, the
skin temperature can be decreased close to ambient temperature.
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