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E ffect of shock wave on flow in cavity flame holder
PAN Yu WANG Zhen-guo

( Inst of Aerspace and M aterial Engimeerng NationalUni  of Defence Technobgy Changsha 410073 Chma)
Abstract To mvestigation the effect of shock wave on flow n cavity flane holder a 9mm long, 23° angle wedge was
adopted to smulate the wanted shock The mstantaneous flow fiekl w ith shock wave effect on the cavities i forechead m dle
and reawvard and shock impinged at the sane place of different cavities w ith expose tine of Ims 8us 8nswas observed by
high speed canera and schlieren systam. The schilieren systan took use of pulsed laser light continuous laser light and lo-
dine-Tungsten light as light source Results revealed that the free shear layer of cavity was distorted into themam flw before
the shock mpingenent point and quickly broken up hbehind the inpingenent positionr the mpingenent position close to the

front comer of cavity can lead to stronger shock while the position close o the back comer of cavity can decrease the reattach-

ment shock
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Fig 1 Configuration of CIAM scram jet can bustor' !
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B>10, Closed cavity flow

Fig 2 Cavity mode for different length to depth ratioL /D""
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Fig 3 [Experimental set-up for wedge

interaction with cavity test
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Fig.4 Typical supersonic flow field of

cavity and wedge flow
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Fig.5 Sketch of cavity supersonic
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Fig.6 Wedge induced shock impinge on the DI0OLBAIS cavity with wedge installed at different position
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Fig.7 Wedge induced shock impinge on different cavity with wedge installed at the first position

Kk A/, DI 18 M & J&§ T of ¥ & M g,
D 10L54 45F0 D 1034 45 U] & J& 1 =R 191, &% 19 i
BIRPUNAEZ B e, Bl R 2 AT s vl 2 b
TR IE) 0, CHR D 10L A 451 s L% E G IR
TP . fER AR m s, M R 32 2R JE T
Bk, i P PR I R 55, 3% 3 B B0 A AT RE R
Sl A E A P A M BRI 7. M D 10LA451E
Z R e, B V)2 256 2 W LR, X8
SO NS IR T T P AL AR A R AR 1 A LA

FH, DT 398 95 111 5 2 3 T £ o 5 4
4 & B

RIS U 7 RSB E R] HE  3 JAE HH TU s 3t 30 114
SN, RN U 37 230 0 B2 W 2 R LA, SN B
fE B B = oA RO, 1 B i B PR R A AR
&, RS G 2 1 B e 3, RS R
ZJa PR R T B, A ) R A B A
AT [ f T8, BSOS 10 T B iy NS A Y]



i 20%% B 41

PN U Ji K s 5 4 U 370 2 ) 421

i J PO A ) s PR I 55, BB R . AR TR]
R _ERRA S0 UG S M T 8 7 3 3L 3 14 54 it
Wit Ik SRR, BEGRT (B] Im sHOAFIERES R BoR T
A BB 35 73 AR, Tk Ot 6 IR S B Rk
T R 4K

S 3k

[ 1] Ben-YakarA, Hanson R K. Cavily flane-holders for ignt
tbn and flane stabilization i scram jets An overview
[J]. JPP, 2001 14(4): 869~ 877

V nagradov V, Kobigsky S A, PetrovM D. Expermental
mnvestigation of kemsene fule canbustion i supersonic
flow [ I1. J of Propulsion and Paver, 1993 11(1): 130~

134

[ 3]

[ 4]

Zang A, TempelT, YuK, et al Expermental character
ization of cavity-augn ented supersonicm ixing[ R]. AHMA
2005-1423

Rasmussen C C, Driscoll JE, HsuK Yu etal Blowout
lim its of supersonic cavity-stabilized flames| R]. AHMA
2004-3660

YuK WikonK | Schadow K €. Effect of flan e-hold ng
cavities on supersonic canbustion perfomance[ R|. A HAA
99-2638

Y oko Takakurg Takayoshi Suzuki Yoshida Numerical
study on supersonic mtemal cavity flows what causes the

pressure flictuations| R]. AHA 99-0545

(2hif: 48 B

(L35 4167 )
4 %

(DA FERFAET, BEE AR RERE N, Mg S
KA T B, 5 K e T B R BT, 4 s
LA M s W A A Ji A <R () O B 4%

( 2) M A w7 A 0 i 5 389 o A ) U1 s o KA
P SERRBEIL S, (H SR AN AR B

(3) ERM AR N FHE, ST ZXAMER, M
57 R = AR N~ b A= 8- A =T s B Ul R A )
e, U1 o ha A e T B = 30 X 3 0 T A 22, B2 K8 L il
SRR IR IR S5 KR IR

(4) A [R5 58 oh 58 DY i 05 58 K SO B
1%, 8 =Fh 75 SR A 2; DR J7 S8 5008 I ks it <
EEEZE 5 AN K, K8 i R EEERAE 0.004 LA R, S
BT R R IERS E PR
B B LI (R [R] . 15K G (R A RIAE i () 2 0 ik 0 B9 K
T3 B, TR & T, 5 R T Ui S T S U 48 X 3056 Y
fa s M.

Sk

fEme g, Sy XK E, 2. SrEaEI = A HLIA
PetiA (M. dbE: BB Tk Ak, 2002

[ 1]

[3]

[ 4]

[ 6]

[ 7]

Bahr D W. Technology for the design of high tanperature
rise cambustors] R]. A M4 85-1292

HsuK Y, Goss L P. Tump D D. Perlomance of a
trapped-vortex canbustor{ R]. A4 95-081Q

Hsu K Y, Goss L P. Characteristics of a trapped-vortex
can bustor| J]. Journal of Propulsion and Paver, 1998
14( 1).

Burmus D I, Johnson AW, RoquenoreW M, etal Per
form ance assessm ent of poiotype trapped vortex combustor
concepl for gas wib ne application[ R]. ASWE 2001-GT-
0087.
RoquemoreW M, Dale Shouse Dave Burms et al
T rapped vortex canbustor concept for gas uhine engines
[R]. AHAA 2001-0483

BRZE, 5 BL™ W, S5 SRR AR 5 1V X 2 s
BESE [ J). o E LT 2AR, 2006 26(9).

BERZE, ™ W], 5 BL S W AUERRE AThEE
AR RS S K NOx HE B[ J]. HEHEH R, 2006 27( 1).
(FANWerjun YANM g YIQi et al Low NOx an is
sion of rich-bum quickm i lean-bum trapped vortex
can bustor] J]. Journal of Propulsion Technology, 2006 27

(n.)

(44t 48 BL)



