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Abstract: Pressure oscillation characteristics of combustor were tested and compared be-
tween double-plate liner and single liner, and the test results show that pressure oscillation
amplitude of the former is minor under the same test conditions. Applicability of perforated
resonators model based on superposition principle in analyzing pressure oscillation character-
istics mentioned above was checked. After sensitivity analysis, liner structure improvements
for decreasing pressure oscillation amplitude of combustor without changing cooling air allo-
cation were investigated. Analysis results show that the hole number (or hole diameter) in
linear wall is the key parameter in mitigating pressure oscillation in combustor in an engi-

neering optimization way.

Key words: pressure oscillation; liner structure; perforated resonator;

superposition principle; low emissions combustor design
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Fig. 1 Combustor composition and acoustic wave propagation in combustor
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Fig. 3 Impingement/effusion cooling structure

BV R ILIR R (m®), f 8K 1R 5 00 R
(Hz) .\ fo NIARHR (Hz) o G H AL 1L TR
(m) ¢ A PR B A T 3 (m/s) . XF T 88 ke = 1
T o AKE R T KON BT I R AR T T AR VORI Y 2
KAATE N O R B AR

G— nd’

4 (t+md/4)
Hoh d AAFFLER (m), t HFLE (m). X T be
BEME.dXNTFRBECRHO L sh LA FLE

4

B, X PR KE B FET
Helmholtz &4 i B8 1 2 1) 22 LG R i 14 75 g
SRR, X R A LAY SR KL R RS
LR T 1) S Ak 1] B

it TR 5 Bk 22 AL R i 4 4 i T R S
Bk[12,15-16 JFftn 45 Hy 1 A 3G 14 7 Ha B 2 5 78 AN
TFRA SRR A A LR 4% AN il 2 AR
Be =W BTG 18 B 5 47 i R 5 oK. 3 T U
LR AR i v (0 £ 40 o B2, A SCHR H B ], 2 A
AL SR 2 0 DB B L AR T 1) 7 A I R
2 TR A R R s ) 7 TR R SR 2 R
T K 8 S R e K 2 B IR). AR X R, o
(O o B — G IR S5 4 v KM BT O T
AR A o) DA WK G 2 R v RUZE AR e 2 R
[T AN [ B L D v 1| S N B R )
H XL AR e JZ R Vi, LR UR 20 45 4 v O B Y
G WRE AR Vo,

2 £ Iy

2.1 XWFEE

W1 PR IR AR SRR 1 I kG A
Ik 2 H RS P U R AR RS A L RBE S S R L
FOH RO o (A5 1R 7 41 35 (B 1 L e A K A 2
JE 4R 5 (0 R SR . 7 I KB TR S 43 WA O
W AEHRE . — I ] AL 46 2 Sk A 3, 3d i Sk
A 2 1 e A GE S B3R Sk R A 2, AR R
FEN AL EY RS GRE D, Z 88 R
fr R ASHL S g BB AR A 75 5 Bk 5 55— A
D 2 ) R I 1 4 2= A 4. 32 BB Be A T A B
BUAE R R IRk 3t KoM BT T & SCEk(8 10,17



55 5 1 MR TR R ARG Y A T S A A 1079

B M T S A A Sy 2 R BT 5 0T . DT 220 6 7 R
MG T B E Ry, WL EERE ik
B — 00 BT W R e = N Y R 0 Ik Bl R AR 1A
4 R R Hh PO EREW S E
3 g Sk v 25 mm (FE T R 1 A Y AR A
3) L IERE 4 X7 FIR. PR PCB M111A24 3
BT RS R BB Ny 10 kHz, FEAR 58U
3X10" 4.

g RE
N || e
S —
:{%@Lufus/ / \ ]_\

P4 BSR4
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Table 1 Parameters of effusion cooling liner structure

with inclined multi-hole
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