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Abstract: In order to study the effects of the inlet attack angle on the flow in hypersonic bimodule inward-
turning inlet, the experimental and numerical research were carried out to obtain the flow structures of the inlet at
three different attack angles of 0°,4"and 6°. The results show that the inlet is in the started state within the range
of the attack angle, and the pressure variation on the compression surface of the inlet reflects the characteristics
of the basic flowfield. Under the coupling action, the compression shock wave induced by the compression sur-
face between the inlet modules gradually develops from bow shape to bell shape along the flow direction, and the
vortex structures with different intensities appear in the three corner regions of the inlet under the influence of the
sweep of the compression shock wave. With the increase of the attack angle, the vortex in the corner area on the

upper side of the inlet compression surface gradually increases, while the low—energy flow area in the outlet sec-
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tion of the inlet gradually decreases. However, the secondary vortices in the low—energy flow region show differ-

ent changing trends. The vortices in the upper half section gradually move upward with the increase of the attack

angle, while the position of the vortexes in the lower half remains basically unchanged.

Key words: Bimodule inlet; Inward turning inlet; Attack angle characteristics; Shock wave; Experi-

mental investigation
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Fig.1 Basic flow field and bimodule inward turning inlet

geometry
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Fig.2 NHW hypersonic wind tunnel
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(a) Pressure monitoring points on ramp
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Fig.3 Layout of static pressure monitoring points

Fig. 5 Test model installed in the wind tunnel
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Fig. 6 Detailed view of surface mesh (grid size is reduced

for clarity)
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Fig. 7 Numerical and experimental surface pressure

distributions
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Fig. 9 Experimental and computational results of the static

pressure distribution on the inlet ramp and cowl side
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Fig. 10 Contour of Mach number at different positions

along the flow direction
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Fig. 11 Pitot pressure distribution at the inlet exit of a=0°
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Fig. 12 Vorticity contours along the flow direction and

secondary flow distribution at the inlet exit
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Fig. 17 Vorticity contours along the flow direction and

secondary flow distribution at the exit of right inlet module
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Table 1 Averaged Mach number and total pressure

recovery coefficient at the exit of right inlet module in three

cases
al/(%) Ma,,, T oxit
0 2.42 0.403
4 2.45 0.473
6 2.32 0.428
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