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The Mechanism and Effect of Artificial Roughness on Heat
Transfer Enhancement

Chen Jianhua, Yang Baoging, Zhou Lixin, Yang Yonghong, Wu Haibo
(Shaanxi Engine Design Institute, Xi’an 710100, China)

Abstract: The mechanism and influence factors of artificial roughness (AR) on enhanced heat
transfer in chamber cooling channels have been analyzed. The numerical simulation results of straight
cooling channels with or without AR are compared. As an example, the effects of AR on the heat
transfer improvement of a specific thrust chamber have also been estimated. It is shown that the
average wall temperature of the gas-side drops about 43°C with AR in the throat area. Therefore, the
reasonable use of AR could gain the benefit of heat protection for high pressure reusable engine thrust

chambers.
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Fig.1 The configuration of AR
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Fig.2 Variations of efficient coefficient
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Fig.3 Distributions of stream velocity with AR in

straight cooling channel
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Fig.4 Distributions of transverse velocity with AR in

straight cooling channel
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Fig.5 Comparison of the gas-side wall temperatures
with/without AR in the chamber channels
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Fig.7 Comparison of the gas-side wall temperature
with/without AR in the throat area of nozzle
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