View metadata, citation and similar papers at core.ac.uk brought to you by

provided by Xiamen University Institutional Repository
Grraermaiene

40 20134 12/ Gas Turbine Experiment and Research Dec., 2013

12 [m] I 1S = 4 ) 3 iR 5X i3 e R Y R

% A e o (18 1
(JEIU(% *ig HEEE JE] 361005)

O RA N AR X A o e D 2 e R 7 R AR R RO B R R RE ) EAT R Y BRI T ) B
I VA 3 ) 5 A A PR T 5E o BU(E R IR 4G S R WY ¢ 30 o) itk R AR = 4 P9 ol i SR ARl B AR S RN R R e AR
BN OAE . EARTE AR Sl sl R e B R AL T RS SGE R B ) dﬁ?;ﬁifﬁ%i&%iﬁa‘érﬂﬂﬁ*
XS TE SR RE SZ B /N o TR [ Mk R AR T 2 N 3R i R A IR B R EGE S L B T HEAGE Y
SIS A i = = N S U 1 5 5 i s I B vm [ Lt = S R R N S MY o) e R R U G O R W i =W

SESRIA G e VA 5 Py AR A s AR s B e R B AR A

FESES: V235 XERFRIRED: A XEHS: 1672-2620 (2013) 06-0040-06

Application of Reverse Bleed Slots in Internal Waverider—Derived

Hypersonic Inlet
PAN Cheng-jian, LI Yi-qing, AN Ping, YOU Yan-cheng
(Department of Aeronautics, Xiamen University, Xiamen 361005, China)

Abstract: Two bleed-slot patterns were applied to the internal waverider—derived hypersonic inlet. Both of
them consisted of two parallel slots and reverse to the incoming flow direction. The geometric shapes of the
two slot patterns were similar except for the curved chamfer on the slot surface near the inlet wall. Numeri-
cal simulations were carried out to examine the influence of bleeding systems on the inlet performance. The
results show that reverse bleed slots behave independently on the inlet flow status. When the inlet is
un-—started or the back—pressure is too high, the bleeding slots are fully opened to receive more spillage. On
the other hand, the slots are aerodynamically self-adapted to be closed once the inlet is started, which re-
sults in a little effect on the inlet performance. Both straight and chamfered reverse bleed slots can lower the
starting Mach number, and increase the back—pressure resistance of the internal waverider—derived hyper-
sonic inlet. In particular, the chamfered slots have a better performance than the straight one regarding the
capability of back—pressure resistance.
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Fig.1 Cutaway diagram of internal waverider—derived

hypersonic inlet
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Fig.2 Internal waverider—derived hypersonic inlet with reverse

bleed slots
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Table 1 Incoming flow conditions

CATEEAm R EBE ORWERE p/Pa RTHHRT /K
17 35 8 850 216.65
17 4.0 8 850 216.65
27 6.5 1 880 221.50
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Fig.4 Flowfield and pressure ratio of inlet without bleed slots at

Ma.=4.0
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Fig.5 Flowfield of inlet with straight bleed slots at Ma,=3.5
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Fig.6 Flowfield of inlet with straight bleed slots at Ma,=4.0
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Fig.7 Flowfield of straight bleed slots with 200 times

static—pressure
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Fig.9 Flowfield of inlet with chamfered bleed slots at Ma,=3.5
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