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Abstract: The distribution of flow—field parameters of inward turning inlet are uneven. In order to improve
the flow field structure of inward turning inlet and its aerodynamic performances , the numerical simulation meth-
od was employed to study the effects of the internal surface of cowl on the distribution of flow field parameters and
aerodynamic performances. The results show that the internal surface of cowl influences the shock intensity,
shape and the internal wave structure. The shock intensity and shape of cowl influence the generation, develop-
ment and spatial distribution of the three—dimensional flow vortex deeply induced by the interaction between the
cowl shock and the boundary layer near the sidewall. Within the scope of study, as the compression angle of cowl
decreasing, the cowl shock is weakened and the circumferential distribution of the flow parameters becomes more
uniform, the total pressure recovery coefficient increases firstly and then decreases, the capability of back pres-
sure resistance is strengthened, the highest growth rate is 12.7%.
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Fig. 1 Basic flowfield

Fig. 2 Initial inlet model
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Fig. 3 Sketch of the single fin/plate model and

measurement point positions (mm)

Table 1 Incoming flow conditions of the experiment

R Total Total
By/mm  Ma, /() Re. pressure/kPa  temperature/K
5 291 10 2.75x10° 689.7 275.9
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Fig. 6 Boundary condition of inlet

Table 2 Freestream parameters

Static Static
pressure/Pa  temperature/K

Altitude/km  Ma,, al(®) Re,,

26 6.0 2188 223.5 0  6.29x10°
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Table 3 Aerodynamic performances at the outlet of isolator

vary with minimum spacing

No. h/mm T Ma,, y*
1 0.03 0.374 2.761 1.42
2 0.05 0.374 2.760 2.37
3 0.06 0.374 2.754 2.89
4 0.10 0.377 2.750 5.18
5 0.20 0.369 2.744 11.61
6 0.30 0.364 2.726 18.35
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Fig. 8 Flow characteristics of initial inlet model at Ma_=6.0,
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Fig. 9 Inlet model with internal surface of cowl control
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