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Sharp cone boundary layer transition research in arc heated
flow field influenced by turbulence

ZHANG Qian, CHEN Lian-zhong, Al Bang-cheng
(China Academy of Aerospace Aerodynamics, Beijing 100074,China)

Abstract: Ground test data of heat shield system was directly influenced by heat environment
characteristics in arc heated flow field, because of high temperature and parameters fluctuation in
arc heater, it is very difficult to measure turbulence. In order to investigate boundary transition
influenced by heat environment characteristics in arc heated flow field, sharp cone model aero-
heating influenced by boundary layer transition had been studied in arc heated flow field using in-
frared thermo-graphical technology. Test models are 5° sharp cone steel and nonmental model,
test results are analysed with numerical calculation method. Results are shown as followed: tran-
sition estimate by infrared thermo-graphical apparatus is feasible, sharp cone boundary layer tran-
sition Reynolds number is lower than conventional wind tunnel. It is shown turbulence in arc
heated flow field is higher than conventional wind tunnel under this experiment condition.
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