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Fig.3 Computational mesh for blunt leading edge

compression surface
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Fig.2  Schematic of air inlet of hypersonic aircraft
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Fig.4 Distribution of static pressure and streamline

calculated by different models
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Fig.5 Comparison of calculated pressure coefficient and Stanton number with expemental values
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Fig.6 Computational domain and mesh

of hypersonic air inlet
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Fig. 8 Variation of pressure coefficient and skin friction resistance coefficient with flight height
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Fig.9 Variation of separation bubble strength with
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Table 1 Variation of some performance parameters
with flight height

km ) /% m
0 0.750 8.8 0.025
0.750 9.6 0.04
10 0.749 10.4 0.065
15 0.743 11.2 0.12
20 0.733 12.0 0.24
23 0.725 13.6 0.35
26 0.718 15.2 0.55
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Fig. 11 Variation of pressure coefficient and skin friction

resistance coefficient with free stream turbulence intensity

Fig. 12 Variation of static pressure and streamline

with free stream Mach number



1416

2018

Ma, >4.2
13 4.2~7.0
26 km 1.0% -
4.2~5.0
; 5.5
5.5~7.0
(7) Tu.,
k
Reﬂr
o 13
3
OSwW
o 3
13

Fig. 13 Variation of skin friction resistance
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Table 3 Variation of some performance parameters

with free stream Mach number

/m
4.2 0.721 0.18
4.5 0.729 0.26
5.0 0.741 0.34
5.5 0.746 0.64
6.0 0.704 0.64
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7.0 0.523 0.64
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Hypersonic air inlet performance based on engineering transition model

s

YANG Hui'>® LU Wenrui' > LI Hongyang’ YUE Lianjie®
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Abstract: In order to study the variation of the performance parameters of a hypersonic air inlet with the
flight height free stream turbulence intensity and free stream Mach number and the influence of the boundary
layer transition on the compression surface on air inlet performance a series of numerical simulations were
conducted by using the y-Re, transition model developed in a in-house HGFS and the flow phenomena and
mechanisms were analyzed. Firstly the improved y-Re, transition model implemented in the HGFS code was
verified using a simplified model of an air inlet compression surface. Secondly a hypersonic air inlet with
isentropic compression surface was studied the effect of flight height and Mach number on parameters such as
the transition location. Main conclusions are as follows: with the increase of the flight height transition loca—
tion of the boundary layer moves downstream on the compression surface and the total pressure recovery coef—
ficient decreases. Compared with the ground surface state at the design flight height the transition location
moves downstream for about 0. 525 m the boundary layer thickness increases by about 73% and the total
pressure recovery coefficient decreases by 3.2% . About 0. 5% magnitude change of the inflow turbulence in—
tensity will contribute to 0.2 m movement of the transition location. However the influence of turbulence in—
tensity on the total pressure recovery coefficient is quite small.

Keywords: hypersonic air inlet; transition model; flight height; turbulence intensity; numerical simula—

tion
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