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Characterigic analysis of unstart/ restart of hypersoniciinlets
caused by variations of attack angle of freestream
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Abstract : Unstart/ restart-is one of most important phenomenon in hypersonic inlets,
which affects the operation range and the restart capacity. A two-dimensiona internal flow
field of mixed-compresson hypersonic inlets was smulated numerically. Theflow character-
istics of unstart/ restart caused by variations of attack angle were al s0 investigated. The rea
sons behind theformation of inlet unstart/ restart was di scussed from the viewpoint of hydro-
dynamic stability. The inlet performance parameters varying with angle of attack were ana
lyzed. Finally, the condition of inlet restart was discussed.
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with angle of attack of the freestream



820 23
4.5 CETE T
—a— Ma=3.6, 25 25 /
—5—Ma,=3.6, AN F)- T 5 /
40F = Ma,=4.1. R3-SR '
) —&Ma,=4.1, K2 5)- FAL 5

SRR ST '
o ¢—<
=
= 3.0F 1)
b

25 / ,

/

2 0

0 L ! ! ! ! /

-15 -0 -5 0 5 10 15

B ffiad (%) '
9 . ’
Fg.9 Variationsof static temperature ratios with 2) ' /
angle of attack of the freestream
7 1 y (

, 3.6
7.5 -10°,
4.1 10°
-5
2.4
, ?
[13]
/ H
, M as M a
M a a Mar.
6 9 , 3.6
41 -1 -5,
7.5 10°.
( )
3

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

Mayer D, Paynter, G C. Prediction of supersonicinlet un-
start caused-by freestream disturbances[J]. AIAA Jour-
na , 1995, 33(2)\:266-275.
Mayer D ,\Paynter G C: Beundary conditionsfor unsteady
supersonic inlet”analyses[J]. AIAA Journa , 1994, 32
(6) :1200-1206.
Neaves M D, McRae D S, EdwardsJ R. High-speed inlet
unstart calculations usng an implicit solution adaptive
mesh agorithm[ R]. AIAA Paper 2001-0825, 2001.
Zha GC, Knight D, Smith D. Numerical investigations of
high speed civil transport inlet unstart transent at angle of
attack[J]. Journal of Aircraft, 1998, 35(6) : 851-856.
Zha G C, Knight D, Smith D. Numerical smulation of
high speed civil transport inlet operability with angle of at-
tack[J]. AIAA Journal , 1998 ,36(7) :1223-1229.
Schmitz D M, Bissinger N C. Design and testing of fixed
geometry hypersonic intakes[ R]. AIAA Paper 1998-1529,
1998.
Van WieD M, Kwok F T. Starting characteristics of su-
personicinlets| R]. AIAA Paper 1996-2914 ,1996.

[J]. ,2005 ,20(5) :731-735.
BAO Wen, CHAN G Juntao, GUO Xingang, et a. Un-
start smulation of scramjet inlets[J]. Jouranl of Aero-
space Power , 2005, 20(5) :731-735.
[J]. ,2006 ,27 :136-140.
BAO Wen, GUO Xingang, CHANG Juntao, et d. Re
search on judgment criterion of hypersonic inlet unstart
based on rough set[J]. Journa of Astronautics, 2006 ,
27:136-140.
YU Daren, CHANG Juntao , BAO Wen, et a. Optima



/ 821

[11]

[12]

classfications criterions of hypersonic inlet start/ unstart
[3]. Journa of Propulson and Power ,2007 , 23(2) :310-
316.

[J]. ,2004 ,36(6) :683-687.
YUAN Huacheng, L IAN G Dewang. Characteristic analy-
ssof unstart performance for hypersonic sde-wall inlet
model [J]. Journal of Nanjing Universty of Aeronautics &
Astronautics, 2004 ,36(6) :683-687.

[J]. ,2006 ,27(4) :714-719.

[13]

[14]

LIANG Dewang, YUAN Huacheng, ZHANG Xiaojia.
Research on the effects of start ability of hypersonic inlet
[J]. Journa of Astronautics, 2006 ,27(4) :714-719.

) . [3].
,2006 ,27(5) :390-393.
YUAN Huacheng, LIAN G Dewang. Anayss of charac
teristics of restart performance for a hypersonic inlet[J].
Journal of Propulson Technology , 2006 ,27(5) :390-393.
Carlos G R. Computationa fluid dynamics analyss of the
centra institute of aviation motors NASA scramjet [J].
Journal of Propulson and Power , 2003 ,19(4) :547-555.



