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Effect of suctions on maximum backpressure ratios of ‘hypersonic inlets

CHANGJuntao, BAO Wen; CU}-Tao, YU Datren

(School of Energy Science and Engineering.,—Harbin Institute of
Technology , Harbin 150001, China)

Abstract : A 2-D internal flow field of hypersonicinlets was s'mulated numerically at dif-
ferent suction rates. The effects of the backpressure on the internal flow field of the isolator
were analyzed. The influences of the boundary-layer suction on the maximum backpressure
were al'so di scussed,, showing ‘the variation-of 'the maximum backpressure with the suction
rates. The reasons why the maxi mum-backpressure of the hypersonic inlet isimproved by the
suction technology were analyzed. The results show that ,the boundary layer suctions can im-
prove the maximum backpressure of the inlet ,which increases the length of the isolator to
ome extent. The'more the suction of airflow is,the stronger backpressure of the inlet will
be.

Key words: aerogpace propulsion system; hypersonicinlet; suction; numerical s mula
tion; unstart boundary
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Fig.1-—Geometric sketch of the inlet-isolator model
, / LR
2
Fig.2 Sketch of the suction location
1
1
[12] Tablel Geometric measurements of the hyper sonic inlet
Li/m L2/ m L3/ m
' 1 ! 0.267 0.068 0.085
1 ! H=0.011 m. L4/ m Ls/ m Le/ m
) 0.035 0.071 0.074
, 31/ (%) 32/ (°) 33/ (%)
, 10 15 20
: 34/ () 3s/ () B¢/ (°)
’ , pe =8 14 10.2 24
428.2 Pa, T =216.7 K,r=1.4,T  =920.6 K.
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Fig.5 Variationsof the suction airflow

with the suction rate
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Fig.3 Surface pressure distributions with
different backpressures
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Fig.6 Surface pressure distributions at
different suction rate
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Fig.4 Pressure contours and streamlines of
inlet unstarted
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Fig.7 Variationsof the maximum backpressure
with the suction airflow
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Fig.9 Mach number contoursof theinlet at

Fg.8 Veocity vectors of the hypersonic inlet at suction the maximum pressure
2 ( )
9
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1 b 2

' ’ Table 2 Comparison of parametersat the exit of isolator

po/ P € g ® Ma
' 9 3 0  0.5405 0.380 5 1.060 1
44 0.005 0.4752 0.370 0 0.811 4
' ' 49 0.0l 0.4678 0.354 6 0.698 2
’ 56 0.015 0.459 1 0.339 4 0.544 5

' 59 0.02 0.4511 0.327 8 0.494 0
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