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Combined heating method of low speed and high/middle temperature

gas flow for thermal test of tip wedge structure
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School of Aeronautics Science and Engineering,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: The big temperature gradient in hypersonic tip wedge structure was calculated
and simulated, and key thermal simulation parameters were presented. Since the single
spout heating method can not simulate the heat flux density satisfactorily on the rear plate, a
dual-mode heating method was developed to solve this problem, covering a high temperature
flow with small spout in the center enveloped by a lower temperature flow. A typical hyper-
sonic condition was simulated using CFD method. It shows that this new heating method can
accurately simulate the hypersonic heat flux distribution of the tip wedge by effectively mel-
iorating the heat flux distribution on the rear plate and maintaining the high heat flux density
on the stagnation zone. The simulation of transient temperature distribution and big temper-
ature gradient in the interior of tip wedge structure also gets very good results to support this
strategy. Meanwhile, the dual-mode heating method can not only greatly reduce the spout
size and speed of high temperature flow, but also greatly improve the test ability of electric

arc wind tunnel to satis{y larger size of tip wedge structure.
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Fig. 1 Geometry model of tip wedge structure
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Fig. 3 Temperature distribution of hypersonic flow
around tip wedge structure
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Fig. 11  Schematic of low speed and high/middle

Fig. 9 Distribution of temperature of gas {low
temperature gas flow combined heating method
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