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Abstract: In order to improve the performance of the inlet and the blending efficiency of metal powder fu-
el, the injection of powder fuel is advanced into the hypersonic inlet. Aluminium powder is used as the powder fu-
el and nitrogen is used as the fluidizing gas. Based on the continuous phase—discrete phase (CFD-DPM) cou-
pling model, the numerical simulation method is used to focus on the effects of the injection of powder fuel in the
inlet on the performance of the inlet and the degree of particles blending. The results show that the wave system
can be controlled by injecting powder fuel in the external pressure section in the over—rated state, and the effect
of shock—on—lip can be achieved with lower injection pressure than the gas jet control. When the incoming flow
Mach number Ma =6, the total inlet pressure of the two nozzles is reduced by 17.9% and 31.8% respectively com-
pared with gas jet control. Compared with the conventional fixed geometry inlet, the overall performance of the in-
let has been significantly improved after powder fuel injection. The flow coefficient at low Mach number increased

by more than 24%, the total pressure recovery coefficient is also significantly improved, and the powder fuel and
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oxygen are fully blended.
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Fig. 1 Sketch of the inlet model (mm)
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Fig.2 Mesh of computational domain
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Fig. 3 Pressure distribution of lower wall under different

grids
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Fig. 4 Pressure coefficient of lower wall
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Fig. 5 Concentration distribution in horizontal tube
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Fig. 7 Mach number contour after nitrogen injection
(Ma,=6)
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Fig. 9 Nozzle area streamline (Ma,=6)
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Fig. 11 Separation zone streamline (Ma,=6,¢p=0.1)
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Fig. 12 Mach number contour after powder injection
(Ma,=6,¢9=0.1)
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Table 1 Main performance parameters
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Fig. 17 Main performance parameters
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