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Investigation of Aerothermal Heating on V-Shaped
Leading Edge of Inward Turning Inlet
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Abstract: In order to obtain the flow field characteristics and the influence of aerothermal heating, the
cowl of hypersonic inward turning inlet is simplified as V-shaped leading edge. By means of numerical simula-
tions and wind tunnel tests, the simplified model is studied with different blunt configurations, angle (8) of
leading edge and ratio (R/r) of rounding radius and blunt radius. The results show that, comparing with blunt
body and slender body, the V—shaped leading edge exists complex shock wave interference and suffers critical
aerothermal heating. The heat flux reduces slightly and the peak value of it still keeps high level when angle is
changed. In other words, it is limited to achieve thermal protection by changing angle of leading edge. The ratio
of rounding radius and blunt radius impacts significantly the aerothermal heating of V-shaped leading edge. With
increasing of ratio, the peak value of heat flux decreases significantly. Heat flux keeps greatly high level when R/r
<6 and Heat flux keeps steady low level when R/r>6. Multi—factor, including aerodynamic performance and ther-
mal protection, should be taken into account and be made a reasonable choice for designing in hypersonic inlet.
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Fig.1 V-shaped leading edge of inward turning inlet
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Fig. 4 Diagram of experimental facility

Fig.2 Schematic of inward turning inlet

o
e

32 HEFHE

Fig. 3 Schematic of simplified V-shaped edge
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Table 1 Verification of grid dependency
Grid N, XN, XN, Wall distance/pm Stanton (S) Stanton (P) Deviation (S)/%  Deviation (P)/%
1 120x60x100 10 0.073 0.072

2 150x70x100 5 0.075 0.092 2.7 27.8

3 180%60x120 1 0.085 0.095 13.3 3.3
180x70x130 0.5 0.084 0.096 1.2 1.0
210x70x140 0.1 0.085 0.098 1.2 2.0
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Fig. 6 Heat flux changes with different grids
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