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Research on thermal protection of strut based on

reverse gas injection
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Space Engineering University, Beijing 101416, China)

Abstract; The strut of scramjet engine faces a severe thermal environment when operating at high
Mach numbers. In this paper, the thermal environment of the strut was studied when the flight Mach num-
ber was 8 and the relationship between the passivation radius and the surface temperature of the strut was
obtained. Subsequently, numerical simulations were carried out for the reverse injection under different
injection total pressures, orifice sizes, and total injection temperatures. The results of numerical simula-
tion show that increasing the total injection pressure and increasing the size of the orifice help to reduce
the surface temperature of the strut. When the total injection temperature rises to 1 000 K, the reverse gas
injection is still applicable.
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Fig.1 Combustion chamber size and strut position
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Fig. 2 Distribution of measurement points on the strut
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Fig. 3 Distance between the shock front and the strut
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Fig.4 Mach number at different passivation radiuses
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Fig. 5 Temperature variation of measurement points

under different passivation radiuses
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Fig.6 Heat flux at the stationary point
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Fig.7 Streamline diagram under different injection total pressures
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