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Effect of radial cooling channel sectional characteristic length
on air cooled flameholder

LIU Youhong, LUO Yifu

(School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: To study the impact of radial cooling channel section characteristic length
change on air cooled flameholder cooled flow field, the cooling performance and flow loss,
and also provide reference for further optimization design, a numerical simulation was per-
formed by using an experimentally validated CFD method. Within the range of the character-
istic length, the results indicated that, increasing the characteristic length reduced the lower
portion intake resistance of radial cooling channel, so the air pocket entraining rate caused an
increase of 6.67%. Due to the impact of vortex, the mass flow of the vent holes at the lower
portion was significantly lower than that at the upper portion. Changing characteristic length
had little effect on the mass flow distribution. Increasing the characteristic length enhanced
the outer wall cooling effect of radial flameholder adjacent to the ring flameholder, but weak-
ened the outer wall cooling effect of radial flameholder close to the inner cone. Due to the in-
crease of the characteristic length, outlet total pressure recovery coefficient decreased by
0.086% and total pressure recovery coefficient distribution curve along the afterburner

moved downward.

75 H #1 :2016-05-01
PR R X% (1963 —) . 53 B0BE WL/ 00 W 3 A e 5 B R 2 5

SRR X ACE B — I 43 [ ¥ K0 3T 1 A TR R AR R B X Ve AR E A MR AR R wm [T . s 3l 07 2441 2017, 32(12) £ 2910-2918. LIU
Youhong, LUO Yifu. Effect of radial cooling channel sectional characteristic length on air cooled flameholder[ J]. Journal

of Aerospace Power,2017,32(12):2910-2918.



%12

R % A5 < A2 T Ve 0 308 T 9B A R B2 X v A e 1 BB R T 2911

Key words:

sectional characteristic length; air cooled flameholder;

radial cooling channel; cooled flow field; cooling performance; flow loss

KRG TE A AF R I TR 58 38 A B — A SR B 20
JCHRA  HCAE AC F 7 A  T]  IXO0 A 7 I 2 2
MG T B SR B A =S A L
R P BRI AN W B 1 I g AR S A TR
Z IV KRGS AR AT RE A L K A EE A AR
IR S BB OREE A R IR B BRI A AR R 2k
B o R R Ty R e b i KRR E R I
R GG X AT W AR A r e

Richard &5 g1 X J0 B 52 &5 Y 78 1010
PR T —FIOUUZ BE VS H G548 1 SO R E AR X R
JIGREE A 5 18 T A2 BE TR by T I3 A [] i
A TR BN T R T 22 A A N A R BE L AT
YN T HARE SR . Mario 455 32 H T 51 M
AR ¥ SO B B R A EAT V8 DA O 35 - R IR B
R A P A B R s 1 IR A5 A SNV ST A
T A5k TR 5+ D T T LA IR R . X
ol 45 K AT LA R AR AR A A LA B AR E A% T W I il
JE 80/ R AR TR R RERE o TS L BT RUE R
LR Ve ENRCR AN I NS5 K 52 A S () . Tvan FI
Jeffrey ST 43 RS A5 MR 5 5 Al 10K K
METEE AR BEAT 10 S5 M BT - K T AT 2 2 e
VTR S S A 0 W R AR E e AT
— A it I B AR S P AT BB 3P
M AL %R — M AL BT A ALAT LG]SR v SO0 5
AR AR E #2247 [R] i V& 40, 17 EL 3 A 1] 428 3l
(1554 IR PEROR . IS Frank S5 4210 T
— P A5 F L v B A A ) 2 Ab 7 T AR 1)
FeUE A Je B AR DR LT A KR IR B0 AL & 2 5L
HhAL H G SR AT I g R 2 v s 1] A S
o AR T2 J1. 55k, Oliver fil Jean-
Yves 821 43 G4 T T AT 5 R E # 5
B} B g W 22 2 AR SR R A 1 30 X
S HIX PR T 58 SR 73 ) T BUBUAN G I Bl 0 2R
FEA MR 45 AR AF AN MR . Ol B, Frederic
AU Y 22 B W AT T AR E S TR X — Ak Oy
F %07 F Al 2R B R AL H R RO R
[ P X A 5 4 9 MBIl T A ¥ A0S R A D T
LI R EE R KA SN Wi A DRl S /5 A
T AR RS T WA B4 T A

AT AR FE A X 8 KO R e A CAR T
AR B RSB FE I B T — 2 B9 R - (B N A
BET7 A Tk Ak TR A B B . EHATE A 1A

FFSCHR e ALK 5 45 B R B AR R )
A TE P BLJE RE R R E A TR T R 5 I A
PRy B0 S8 T Bk AT 1 H S Al 3L 3 e 4
TEIF R AT IR AR R . PR AE g Sl 1
AR SORG 25 G i 0 R E A 10 IR A A5 R AR
1] v HE 3 1 454 2 0 K R TS AR v
03 TR A B8 X e A R AL BEL R A ) 52 T
M BTNt — 2D R AL BT 5 AR I 4R
WS

1 YERBMHESFZE

1.1 #IERE

W1 7R S AR SCHESE R 08 1 8 e B
HC b A 1) BRUE s AR IE BRUE A X R e . R
T A R e 30 U A7 #4618 XUSE CIn &1 1 Cad ) o Sh i
P E AR TE 2 RS A AR 1) ¥ 038 G L DA T S R
XPAR ) B 45 (V8 20, A2 1) v A58 18 D — K 1 FH
4 1) L TR AR 5 AR A XU A B L B
fil o — AT HIBAR i A-A R B-B X # 4>
B2 BOE 208 . O 7 ERIEAR 0] Ve K03 E K
FROEAC B Ly 0 S AU i PR RE 19 52 i ML A L FE A
SCHORFREUI A-A B S5 ZHORE R EE AL
R 5 0 B 2 5 T 114 SF- AT 06 &R L AR IR U T B-B
B R AE K Lyl 0. 053 6L,0. 061 4L,0.069 3L,
0.0772L.,0. 085 1L, He P R AE K JE Ly s o 18K
T0 5 3 AL AR B B (&l 1(b)) . FEAR 2
JE 515 RV LR B 0. 065 0L (1 #E B5 3
S)orAEA 14 R EIE AL AL N EBR
HEAT ST A A de AR AL S 1S (i
1)),

FA S h T PR R R E dr PR BE AR SUE X

7N 7 v

H AL

(EEEVIE ¢

ol 3 (D POS R BT i

(a) FE s g B e



2912 o = &

532 %

L =0.0536L

(b) B-Bifii il #LI#l

00
a0
L-1-]
oo
-1-]

91 0.03152
X3

1O O
o of
O Of

0.8211L

0.0634L

0.0742L

o o

(c) TV B 4l AU &35 Fg 7 5 )

K1 R ERS RS

Fig. 1 Sketch of structure of air cooled flameholder
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Fig. 2 Sketch of calculation domain of

air cooled flameholder
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Table 1 Boundary conditions parameters

S B B
MR NIEA M

T i it/ (kg/s) Mo, Mo
SR /K Ton T

B /Pa Do Db

O, Fien% 0.23 0.14
CO, &% 0 0.07
H, O Jii & 43 % 0 0.03
N, J 435 0.76 0. 74
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