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Effect of Bleed Air Ducts on Flow and Heat Transfer in
Aircraft Enclosed Space
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Abstract: Based on the analysis of the heat transfer and flow mechanism of cabin air outside the high
temperature pneumatic duct, a numerical simulation is conducted to solve the complex heat transfer
problem with combined convection, conduction and radiation. The influence of factors, such as the duct
position, the duct diameter and the radiation heat transfer on the temperature and flow distribution are
investigated. The results show that the duct with up and down locations has a dramatic effect on the
thermal and flow performance while the duct with left and right locations has strong effect on the ther-
mal behaviors and little effect on the flow intensity. The total heat transfer and the temperature of the
cabin air increase with the increasing diameter while the flow intensity decreases with the increasing di-
ameter. The radiation heat transfer decreases the difference between the walls and the flow intensity of
the cabin air while it increases the total heat transfer.
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