20054 2 H
%20 B 1

JOURNAL OF PROPULSION TECHNOLOGY

Feb. 2005
Vol 26 No.l

R ""éﬁf—u

:uJEﬂwﬁﬁquﬁKQJ

H j‘L
s Hm, &VE, H R
(R R R K2 R 530 12 b5, IT9F TI3T 210016)

B O MEmEbRE T, £ CaretdUEZE DR E QVAMIA S8 & DT 00 £ 3% Ab A7 76 — 4> BU9% 1 LR £ g # K

W, IR A R S e

73 A e AE SN E O T AN RS AU, LR

BP9 B0k 95 1% e 3
Zh A E . AR EHEAN Caretdt T IE

WAL T iR A
13 37 S s I8 725 44 i

B¥ . WFRY, RTINS DT ARBE N RS S AR I n M Caret A VEEBVMIE FERSEE

i A8 (B 1%

FEEiR): HERIE; AR, JREERE R T, M e
hE4SES: V235113 MEARIRTE: A

NEHRS:

1711 2 AL T J& 1AM £ 305 B 1 v X ey A8 3 3 B 1 AR K

1001-4055 (2005) 01-0034-04

Experin ental investigation on caret inlet’ s total pressure
distortion controlled by vortex break fence
ZHONG Y rcheng YU Shao-zhj CHEN X iao

(Coll ofEnergy and Power NanjingUniv of A eronautics and A stronautics Nanjing 210016, China)

Abstract

[t is shown by experiment that there is a strong and laige clockw ise vortex at caret mlet’ s entry comer be-

ween outer and bottan cow 1 lip under takeoff condition which m ay cause heavy total pressure distortion at engine face there-

fore 1o reduce caret inlet’ s distortion by vortex break fence (VBF) means countleracting or weakening the clockw ise comer

vortex by a countermotating vortex generated by VBE.  Influences of different VBF size

fixed angle and position on mlet exit

distortion were mvestigated by m eans of fixng VBF on outer and bottan cow | lip separately The resulis show that the VBF

fixed on outer cow=lip can mprove inlet exit distrbution of total pressure and cause nearly seventeen percent reduction of total

pressure c¢ircum ferential distortion indices ( A9, andDCy;) under condition of exitM ach numberQ 26 while there is little in-

fluence on mlet exit total pressure distortion when VBF is fixed on bottan cow Flip
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(a) Configuration position of VBF

(b) VBF on F/A-18 E/F

MEZ M F/A-18E /F A XS B vk i B, H 254 A
SCHR [ STAH R, WA F R A MR E. B 1(a)H
HSHE S By NI RESMUR =, Z, N R
HMIBR B R B R AT 2k S4B O TR D B AL EL
o RGAES)EE: B, N FEOMRE, Y\ AN
LHAE TN IR R il 4% A SR AT SRS .
NEZXE, B 1(b)% T F/A-I8E /Fit < H &I
WA o AR H B IR B A 9 NACA 0012 % 5
B R, 2R T BAAIA o B,
300 XU AN R I 22, 7= AR T Rl gemt (R P
W, MR RN R R, B 1(c)fr
N WRAZIRIERE 77 715 Caret#E 38 H#E 1 M1 7% I8 iE
B 7 1R AE S, A BB A R T ek 55 A A R, AT )
BEAE O R R R

Caret inlet 882w

(c) VBF used in experiment

Fig 1 Vortex break fence ( VBF)
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Fig 2 Influences of transverse position on inlet

perform ances ( VBF on outer cow Flip)
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Fig 3 Influences of fixed angle on inlet perform ances
( VBF on outer cow Flip)

(3) i P A Ak 4%
%Hﬁﬁ%ﬁ a= — 51 Z,By= Q 27 ﬁ%ﬁ K 1

of i R AR PR B R ), IR AR R 1R . AR
x 1A H BEE & R K EE 3G N A0 DC 35 ik
/AN, AR B R B B B 0 4 s IR B R T s R ) I
AR AR, WA R E R o ER T . BT
h/B,=Q 332 (h = 22mm)f, JEERE AR &, XS
Fsh oK, Bt /EiE# hB,=Q3LA=2 0
I BB o

Table 1 Infulences of VBF’ s height (&)

on inlet’ s perform ance
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Table 2 Inlet s perform ance with and w ithout VBF
on bottam cowl lip

Perfom ance M a, AGy, Mo DCy a
W ithout VBF Q 256 L 06 Q 36 0 963
W iht VBF a 257 0 88 Q 30 (1 964
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(a) Without VBF( Ma, =0.256)
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(b) With VBF on outer cowl-lip( Ma, =0.257)

Fig 4 Contour plots of total pressure recovery coefficient at exit of caret inlet with and w ithout VBF
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Table 3 Inlet' s performance w ith and w ithout VBF

on outer cow | lip

Perform ance M a, AGy e DC o
W ithout VBF Q 256 L 06 Q 36 0 963

W ith VBF 1 261 L 00 Q 326 1 962
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