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Effects of injection fin on flow and mixing characteristics

of cavity flame holder

JIN Jin-rui, LIU Yu-ying, HONG Yan
(School of Jet Propulsion,
Beijing University of Aeronautics and Asfronautiess Beijing 100191, China)

Abstract: Effects of injection-fin in the-supersonic cavity flame-holder'were studied nu-
merically. Both pressureloss and-mixing-enhancement effects were investigated. The re-
sults suggest that'compared with_the traditional structure, thé cavity with injection fin in-

duce less pressure loss, eularges penetration depth-of the injections, and achieves a more

appropriate fuel distribution.
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Fig. 1 Schematic diagram of the simulation region
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Fig. 2 Schematic diagram of the injection fin
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Fig. 3 Schematic diagram of the validation case
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Fig. 6 Fuel mole fraction contours behind the fin
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Fig. 7 Pressure loss of case 1 and case 2
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Fig. 9 Pressuré contours\in 2= 2 mm\plane

T X AR B 4 1 R 2 case 1 L, F1L 5 F2
W% 1T 5 B T B 1% T8I0 ek 5 K, XL B B Y
FHZEAE FHZE R T case 271 30 5 W) i Wy 38 45 4 1
J R BHLZE CUn & 10 Bz, DA = B T AL 1) U0k i
JE AR K.

IR [ [ 11
J-I—o,r Mach number 0.2 0.6 1.0 14 1.8 22

Case 1

B 10 y=2mm 4k D55 A =

Fig. 10 Mach number contours in y=2mm plane

3.2 MBS mERE

FPE A T T AT BIRRE, & LR
x T 1 1R B RO
JamapudA

_ Myuel,mixed
m= . -
Myyel. total j ap udA
Horp
a A Qo
Qreact

el — 2/ — aw) > Goic

a AR 53 B a5 2 SR B T
IO7 A AERRE B 3 BT R s e AR5 1 2 I Y AR
BHRRE L SR G HCE g 5T 10, KRR IXE
AR I A 1 W N R

K11 S P T OL I R R A SR 4 181 A
K11 Rl LU B D R S5 AR F1OWEH i 1R & 1
SRAE RN W] 8. TEMTRE BRI | case 2 IR &
ORI L 906V case 1 A 70 Y0 e 45 AE F2 W L1
Ab BT BB IBE TR A R R L TE F2
W5 T U, case B TR G RCRR R LA 2 1,00
case 2 R A RCRTE MM 2 fhix -7+ = 1.

09F R

Mixing efficiency

03F

e — — — —— — — — &,

f
|
|
1

80 100 120 140

B 11 PR TO T R R IR AR h 4
Fig. 11

Mixing efficiency of case 1 and case 2
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