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Numerical Simulation of Three-dimension Flow Field in

an Air-heater

SHEN Chi-bing , LIU You-peng , WU Hai-yan
(College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha, 410073, China)

Abstract: An air-heater was designed for scramjet ground test. The internal flow field in the air-heater was investigated and the

results were compared with the test data. The results show that the air-heater basically corresponds with the structure project and

performance, the temperature of faceplate is reduced as a result of the air flow from injector-inlet, and the inner surface of the

combustion chamber is protected by air flow from chamber-inlet. The results will be helpful for the optimization of the air-heater design.
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Fig.1 The schematic diagram of the air-heater
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Fig.2  The schematic diagram of the faceplate
and computing domain
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Fig.3  Distribution of pressure on the axis of combustor
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Fig.4  Vector of velocity on head of combustor
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Fig.5 Contour of temperature on the inner surface of combustor
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Fig.6  Contour of temperature on head of combustor
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Fig.7  Contour of total temperature in the air-heater
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Fig.8 Radial distribution of Mach number and static
temperature on the outlet of the air-heater
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