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Experimental study on influences of cavity parameters on

flame response characteristics of afterburner
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Abstract: In order to study the influences of cavity parameters on the coupled flame response
characteristics of bluff body/cavity in aero-engine afterburner, the model afterburner was taken as the
research object, and the coupled flame heat release response characteristics under different cavity length-to-
depth ratios and rear wall inclination angles were experimentally studied. The experiment was carried out
under normal temperature and pressure conditions, and the flame transfer function (FTF) was established.
Based on the dynamic flame image, the response characteristics and dynamic characteristics of the coupled
flame under different cavity parameters were studied. The experimental results showed that with the
increase of the length-to-depth ratio and the decrease of the rear wall angle, the FTF gain and delay time
decreased, and the time delay effect of the system was weakened. In addition, under low frequency
disturbance, the coupled flame produced inward curling motion characteristics, and multiple flame surface
folds could be generated at higher frequencies, resulting in local flameout. In addition, the change of the
cavity parameters may change the distribution of the strong heat release pulsation area in the space, which

is also the internal cause of the change of the coupling flame response characteristics.
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115

10.90
L]
L ]
110} /
{085 &=
d K
= 105 S
£ 0.80 Li,
100 | =
075 I
95| .
1 \\\\\\\
I I o «{0.70
30 45 60
e RETRIEUAA /()

14 7 [7) f BE TETEUAR T 019 A R AR A R
IE{E AR AL
Fig. 14 Changes of flame length and heat release peak in cavity

under different rear wall inclination angles

(ELTR) sy T2/ I BE TR T T P A ARORL
KA SRR RSB IRAAGE, SO s T MK
T RPN, (IR 14 v R B Bl AR A3 K,
U K ) PR AL DR/ )

23 N hE

Sk I 5 B A/ s 2 4 5 K R R A KA R B
J1 2R, X v AT 4R Y = CH* M R
AT AL ERAYHT, LAAS B 7E R [RS8 il T A A KA
A EE AR AL R R Ml S0 S AR N Sk be =

N K B Bk SRR AIE o
23.1 kIashsgEm

PERE T 00T S EE KBl 0.02 HAEARR SN
Jih 45 (100, 150, 200, 300 Hz) T ] [i] % 1 ()
CH* KA UG AT A2 53 B CAn L 15 s ), I
PELURBE 2 1 B 10109 A PG 2R A7 4 Bl 20 B
(UNTE 16 Jr7R ), LIS ZRARAS ] 111 s 45 g K kg i) i
1 R

WnE 15 FE 16 Frs, BiR KHE7E 100 Hz
Jl AN, AR JORA TS 23 H AR B K Sl R 4k
W J 8 0 ) S e, A A A A S 9 K 0 2 ) D
AR B U AT R N E 150 Ha, Ak
R 553 30 KM 2 A R 7 K 2 T N B L,

20250345-9



IR DA

540 &

TeEA
. 50 Tn/4
£25 3n/2
=00
£ 50 Sn/4
£ 25
g 3n/4 ZE
E 25 =
00 /2
g 50 |
E 25§ | 4
= o , |
0 40 80 1350 40 80 1351.00.5 0
Xx/mm x/mm IA—fbBEHR
(a) SMHURIARA 100 Hz
Tn/4
g
£ 1 3m/2
=
s + 5m/4
£ i
= =
é 13n/4 BE
= 172
£ /4
= ’
0 40 80 1350 40 80 1351.00.5 0
X/mm x/mm IH— b BEHR
(b) SN 41150 Hz
Tn/4
g
E 3n/2
=
g Sn/4
g
= T
- =
g 3w4 E
= /2
E /4
=
0 40 80 1350 40 80 1351.00.5 0
Xx/mm x/mm IH—fbBEHR
(c) SMFIANAIE 41200 Hz
Tn/4
g 50 1"
£25 3n/2
~ 0
g 50 Sm/4
£25
g 4 ZF
=~ 0 /2
s 50
g 25 n/4
\>\ = N " n
0 40 80 1350 40 80 1351.00.5 0
x/mm x/mm H— B
(d) SMHIHHIZE 300 Hz

F1s T IR RSO I — A RS A A A AR LA 2 CH* Ok R SRR 2k (i 77 1)

Fig. 15 Average CH* flame image and heat release curve of each phase in a cycle at different excitation frequencies under

condition II (lateral window)

LA A A 1 BRIG5> SO R
| 200 Hz I}, 234 o R REE 1 4 it o BL7E 0
PP T 2305 3l Mk A R R 77 A s Z A PB TR A
. {H 2450 300 Hz A9 SN s, B4 K

SR ATV 22 B A5, 1 B0 KA T ) e 1 B
G, X SR IR A B A 2 BUAS [ A NG
Y2

SEATIEL 15 AL 16 BT 7R RS 5 KO I 3h 25

20250345-10



5% X B AT T 2 B0 N T R A58 3 KON M AR P 2 e 3R BT

T 0 0.5 1.0
Tn/4
E O —
£ > 31/2
g e Sn/4
g
?\ — T
i:_{
§ e 3n/4 B
= — 2
é /4
£ pr—
0 40 80 1350 40 80 1351.00.5 0
x/mm x/mm IH— R
(a) SN #4100 Hz
20 Tn/4
£ 10
£.9 32
g 29 Sm/4
E 0
=-10 t T =
£ 10 Id =
£ 0
= =10 § /2
£ 20
g 19 /4
~-10 ; I ) )
0 40 80 1350 40 80 1351.005 0
x/mm x/mm IH—fLBEtR
(b) SN 150 Hz
Tn/4
z
= 3n/2
g Sm/4
E
= T
iz[
é 3n/4 ZE
= 2
é /4
=
0 40 80 1350 40 80 1351.005 0
x/mm x/mm IH— bRt R
(c) SMEIRIATA 7200 Hz
20 Tn/4
g 10
£_0 31/2
g %8 Sm/4
E 0
=-10 i ‘
20 =
E 18 3n/4 E
=10
- 20 /2
E 18 /4
~-10 ‘ : 1 ; ‘ .
0 40 80 1350 40 80 1351.00.5 0
x/mm x/mm IH—fb Bt

(d) FNELIATR 41300 Hz

B 16 B0 IR FEREIAI AR I — A~ AR CH* @ PR SRR e (L D7 1)
Fig. 16 Average CH* flame image and heat release curve of each phase in a cycle at different excitation frequencies under

condition Il (upper window)

20250345-11



IR DA

540 &

REPE, AT AR BN M S50 RS G JOE R TR
WP BN T A e 7 2 AR AL R . BVAE AR A
NG PG R N A Ve NN - S 7
TR A H., Joy 30 () R AR K38 i, I FLAE 32 3 A 1
FH R R 2l sl M K = AR s ZUB IR AN 4, &
15 bR Je Wi e, Bl AL R, B A
KNG AR T 2 Wik A2, i AL O R )
U KRR Z SRR N, R TC TR R ST T, A
] 4 Jmy g AR SRR T/, T 1) 48 30 HF 730 A=
AT —JA .

LG A1t 25 T8l AT 23R ) AN R 3 A, KR T 1
it s R . YR A F] 300 Hz B, K
Y3 7 KA THT ) 22 Bk A, o B R A K
AT 4 2 W7 o A Al AR 57 18 A 8 3R A R 3 A /N
XGRS T B KA BERRRAE B R AN R, X BT
P Sl 50 3R (0 1, A A5 R THD L 7 R 0K D
T 2B, w5 R R Z IR, S 3OT R K
ME R
232 KIANKSNFFAE

Rk — 25 AT AR Ul ST R = NS
KK B K Sl R, X AS TR) 1M R R B L S ] 9T
JEAF A FLw'/ 7=0.02 I} 100 Hz M5 (34 25 W (f 45
)T s CH* kG B i1 POD 43t . 115

SELULIE 17 FIE 18, POD 4345 J v 45 B i A4
14 BE R R/ R EI/INHERY, S 2 e R o L
B 5 B HT 4 B POD A2 2R (fh _BAE MR 1
Br~4 Brias), 38 TR s B 25 st s T i bk sl
M P R L DR R 4 X {E R, AR
Hh 2 DO fok 30 9 T R AR, TRl — AR A rh 20
0 DX BRI T R B 56 R, 00T Mok 3l et 1L )
P 5P

B IR AF MER LT 100 Hz #U9 CH*
KIGE B AT POD 73 fif, BN 17 firas o 4%
B NG R ZUDK B0 45 K R R R — R B R R
Gx e 07 DI R T B AR AR E A AR AL P
ST DR X ELAEATS T MRS R A A AR 1) [l
TR T B R 2 XS AR, 35 1 Jm R A
€5 3 = 55 BONLIY AP SRR 2 L N IHH T IR
K FH EAR A A4 DX IR, SR P B TR M SR SRR A &6
AR, R U BRI g AR08 2 N AT SR A R A
PR S

{ELF R P B A2 I A R T A, B IR LY
AN, e B R bk sl A DX e A T A
UL DX R P 7 g M s A A Ak 8 e 0 DX Il T
TR L B34 0 B RGO T ML [ O IX A 1 AR, )
AP EACAE 1IN T3 Rk e 2 oA i R A bk s DX sl 2 ]

Jkh5REE —1

50 50
. - :
£25 2 I — |
~ # =
£ a— : LS - 2R
0 100 200 200
= "‘{ . 3BTRS 4IRS
0 100 200 200
x/mm
(a) L/D=3
50
= — -
4 . IS 2B
0 100 200 200
x/mm
50 .
g 25+ 8
= %
Yy 3B AP
0 10 200 200
x/mm

(b) L/D=4

20250345-12



5 X B AR [ 2 HORIN TR e 2 e A LR R ) e B 5

50 .
: =
4 g 25 L 4
~
B > S
200 0 100 200
xX/mm
50 -
3 ' ,
1 E25t - ‘ 1
-~ , Wt o< s
0 100 200 0 100 200
xX/mm x/mm
(c) L/D=5
50 ‘ 50 T
g
= - -.' =
> = , 1 L Wi
0 100 200 0 100 200
X/mm x/mm
50 ; 50 .
. - F
RN 1 Easp v i :
= - = - -
Wt e < g
0 100 200 0 100 200
X/mm x/mm
(d) L/D=6

17 100 Hz BRI ARG L TR 4 B POD 734 R
Fig. 17 POD decomposition results of the first four orders under different length-to-depth ratio under 100 Hz excitation

[ S
Pkshum g —1 0 1
50 . 50
=
o g 25 -
=
1S 2R
200 200
50
=
. Eos _
~
k] ifyaens ANTIES
200 200
(a) @=30°
50
o E 25 -
=
1S 2[R
200 200
50
| ERY |
=
k] ifyens AR
200 200

(b) a=45°

20250345-13




IR DA

540 &

. S
0 100 200

£
£125
>\
o f ks
0 100 200
x/mm

=)
£25
=
; 2B RS
0 100 200
x/mm
50 T
. Y =
£25
=
e AR
0 100 200
x/mm

(c) a=60°

& 18 100 Hz BRI ARG BE i fA Al 4 By POD /3 ff4h 1

Fig. 18 POD decomposition results of the first four orders under different rear wall inclination angles under 100 Hz excitation

W oA 8, X AR LA 45 T ARG KA L
P sl g & AR AR N A

I AME 100 Hz S BRN T A [R] 19T 1 4 0% L Y
TP A A5 2 22 B B S A G ) el R bk 2, 3
N TR NHRG A2 BN SN T Y A ik
SRR 3. 4 B R mT LSS B U] s ] 3 X 5
B S 7 P TR DX AE AR A 1) 7 1) 4 K B, 33K X iz
T s 2544 J5 BT = AR 0 H R I A A AR 1)
[ AL, 3 LA B T POD 43 &% S (4 i W3 B A
AR RS S J5 i ksl DB 77 AR T

WK 18 fif 7, A 100 Hz A1 il it AR 5] s B
T AR T e o A CH* K HE R 9 R 4 By POD
IHREE R .

5 SR IR AR R, BAGE = ARG K Cra TR 2 bk
SNEH MR IH FR A J7 P it X T s 5 4 T
DX 358 9 508 0 4 18 o AL DA T A A A 25 R T 45, B
o R TED A Af1 B0 BRI K, T s £ A Y [l
DX 35§, 56 A5 B0k 2l DX 3l a2 i O, T gl A IS T
Tt DX N R A K Bl i, LA O K Bl XSO I L
B o 3K SR F T M A A RS 3 M i i A
b [0 DX W OC, T AR AR /N, AR I S5 T M
s 10T g DX BRIk 3o I L FR T T T DX 9
AN, BTS2 S U PRRE I 5 TR MR et
HI 55, FH I BlAA JS 7 U 4 A2 0 TR AN Bl DX 8
BT L. an LTI, 1 S RE A AR R
F) 2 A% 1 R = PN s (] rh s ik 3l X8 43
A or B, FRRUEW] 13X 2 A G AT i Bl
N AR A RN

BEAMAD 18 v i A 9 A5 245 A, 522 B0 1 B 8 i
mPL ks, 3. 4 B BES R IHA & R T M
Gl AR J5 T P U X 8 2 () A L ) 0 [ R AR T
PR AR I K B, 3k W] T E I S5 R i AT

R B BABE 7 h Y SEMERAE, P A S BEE MRS
Ry AR M 2K

3 & &

DIBEARUIN R 2 A 0T 42, 5 T ik g 5k
PEBFFE BT T AS [ IR Bl AN [ 1M1 s i B 1 15 A
T T 2 5 A8 A X A A/ T R S 0 il o
PRI 5 0 DL K32 0 30T R G KO 0 Bl ) 2 R AE,
BRI E58:

1) TEANS 25T, B/ HE S K
FTF 34 £ i 28 2 B PR UG RFAiE (100~ 110 Hz X [H] P4
FEAE S AR, il 35 4 % BL 09 385 L R e B T 0
FA AN BTl /)N, 8 R 18 25 (8 35 080 /0, AR it 4 AR
2 (FEIR I R]) [RIREDR/IN, 28 G0 I 28007 Dol 55

2) BEAR/MMERE G KA TER R T A
AR B A R o IR 25 7 Az 1) Y 1 4 iz 3
FRIE, JR BB R PR 2RI O, OF Ml 5 97 e, 7R 4
AR BN, 2377 A 2 BOCIE T RE 9, KA
THT %) 2 WIr LA S Jmy P ek B4R o

3) 9T S B0 AR Ak 23 AR N K e P ik
TR SN XA 43 A 07 o T R L A B 4
S e 111 i S oA [ DX Ak ) B R K B, T i R T
050 £ B3 DU 2 i A4 5 D7 A T DX e A )3
UL T U 2 85088 A i BT S B0 2 [ v i R A
ik Bty DX 58P e 2 SR R N e I R T A AR ALY
W .

S Z Bk

[1] A, REZ TR IR E M) st Al s Tl
th AL, 2016.
JIN Rushan, SUO Jianqin. Advanced gas turbine combustor[M].
Beijing: Aviation Industry Press, 2016. (in Chinese)

[2] BB BRBE AT e AL R K 5 i R 36 1 4 aT e 406 B0 A

20250345-14



5 X

B AR [ 2 HORIN TR e 2 e A LR R ) e B 5

[4]

[51]

(6]

(7]

[10]

[11]

[13]

[14]

[15]

(16]

FUBFFE[D]. HLI < #F TR 2, 2021

CHENG Yuzhou. Study on fully compressible numerical simula-
tion of combustion instability mechanism and its influencing fac-
tors[D]. Hangzhou: Zhejiang University, 2021. (in Chinese)

sk 2, ONERE, X0V SE i kB B R SRR (]
fiii 25 % 3h AL, 2014, 40(2): 24-30, 60.

ZHANG Xiaochun, SUN Yuchao, LIU Tao. Summary of ad-
vanced afterburner design technology[J]. Aeroengine, 2014, 40(2):
24-30, 60. (in Chinese)

VR, £, 0 M, 2.0 7 #R be B KCA F E EE TiREL
FRHE RO B 9T 7). $ARE 3 00 T2, 2024, 39(7): 62-71.

CHEN Xiang, WANG Yibo, LIU Yunpeng, et al. Numerical study
on flow resistance characteristics of flame holder in an afterburner
[J]. Journal of Engineering for Thermal Energy and Power, 2024,
39(7): 62-71. (in Chinese)

GU Hongbin, CHEN Lihong, WANG Dan, et al. Experimental in-
vestigation on coupling characteristics of cavity flameholder and
strut jet: AIAA 2012-5961 [R]. Tours, France: AIAA, 2012.

MA Guangwei, SUN Mingbo, LI Fan, et al. Effect of fuel injec-
tion distance and cavity depth on the mixing and combustion char-
acteristics of a scramjet combustor with a rear-wall-expansion cavi-
ty[J]. Acta Astronautica, 2021, 182: 432-445.

MAHTO N K, CHOUBEY G, SUNEETHA L, et al. Effect of vari-
ation of length-to-depth ratio and Mach number on the perfor-
mance of a typical double cavity scramjet combustor[J]. Acta As-
tronautica, 2016, 128: 540-550.

WANG Hongbo, WANG Zhenguo, SUN Mingbo, et al. Large ed-
dy simulation based studies of jet-cavity interactions in a superson-
ic flow[J]. Acta Astronautica, 2014, 93: 182-192.

KUMAR M, VAIDYANATHAN A. On shock train interaction
with cavity oscillations in a confined supersonic flow[J]. Experi-
mental Thermal and Fluid Science, 2018, 90: 260-274.

MICKA D, TORREZ S, DRISCOLL J. Heat release distribution in
a dual-mode scramjet combustor-measurements and modeling:
AIAA 2009-7362 [R]. Bremen, Germany: AIAA, 2009.

MICKA D J, DRISCOLL J F. Stratified jet flames in a heated
(1390K) air cross-flow with autoignition[J]. Combustion and
Flame, 2012, 159(3): 1205-1214.

SHEFFER S G, MARTINELLI L, JAMESON A. Simulation of su-
personic reacting hydrocarbon flows with detailed chemistry[J].
Combustion Science and Technology, 1998, 136(1): 55-80.

TE U I i P AR e 1M B D22 A 58 R M T 5T (D] KT
) B Bk AR K2, 2007,

WANG Hongbo. Study on unsteady characteristics of shear layer in
supersonic combustion cavity[D]. Changsha: National University of
Defense Technology, 2007. (in Chinese)

BRI, PR, TR ML 45 R o S S 7 AR B 5 e
EAEBL[T]. $BL 2 5 R, 2021, 20(4): 395-402.

LI Sufen, LIN Zihan, DONG Ming. Numerical simulation of the
effect of concave cavity structure on supersonic hydrogen combus-
tion[J]. Journal of Thermal Science and Technology, 2021, 20(4):
395-402. (in Chinese)

SUNEETHA L, RANDIVE P, PANDEY K M. Numerical investi-
gation on implication of dual cavity on combustion characteristics
in strut based scramjet combustor[J]. International Journal of Hy-
drogen Energy, 2019, 44(60): 32080-32094.

SUNEETHA L, RANDIVE P, PANDEY K M. Numerical investi-

(17]

(18]

[19]

[20]

(21]

[22]

(23]

(24]

(25]

[26]

(27]

(28]

20250345-15

gation on implication of strut profile on combustion characteristics
in a cavity based scramjet combustor[J]. Acta Astronautica, 2020,
170: 623-636.

LAKKA S, RANDIVE P, PANDEY K M. Implication of geomet-
rical configuration of cavity on combustion performance in a strut-
based scramjet combustor[J]. Acta Astronautica, 2021, 178: 793-
804.

HSU K Y, CARTER C D, GRUBER M R, et al. Experimental
study of cavity-strut combustion in supersonic flow[J]. Journal of
Propulsion and Power, 2010, 26(6): 1237-1246.

SUNEETHA L, RANDIVE P, PANDEY K M. Numerical investi-
gation on mixing behavior of fuels inreacting and non-reacting flow
condition of a cavity-strut based scramjet combustor[J]. Internation-
al Journal of Hydrogen Energy, 2019, 44(31): 16718-16734.

B A Ok TF 0 3 SRR B L BB 5T [D]. 7Y % 0
LTl K2, 2018.

HUANG Zhiwei. Study on dynamic combustion mechanism under
supersonic inflow[D]. Xi’an: Northwestern Polytechnical Universi-
ty, 2018. (in Chinese)

PR R, SUis i, R AR, & SR/ A ARG B R A L
A 9T [J]. #E 2 E R 2022, 43(11): 210462.

CHEN Xingliang, JING Tingting, ZHU Shaohua, et al. Coupling
mechanism of strut/cavity combined flame stabilizer[J]. Journal of
Propulsion Technology, 2022, 43(11): 210462. (in Chinese)

KIM K T, LEE J G, QUAY B D, et al. Spatially distributed flame
transfer functions for predicting combustion dynamics in lean pre-
mixed gas turbine combustors[J]. Combustion and Flame, 2010,
157(9): 1718-1730.

NORI V N, SEITZMAN J M. CH chemiluminescence modeling
for combustion diagnostics[J]. Proceedings of the Combustion In-
stitute, 2009, 32(1): 895-903.

T % PR T IRDIE BR AL 31 v /Y B2 (D). 7 4, 2012,
20(12): 129.

NIE Ben. Application of pseudo-color in graphic image processing
[J]. Practical Electronics, 2012, 20(12): 129. (in Chinese)

T2, X S, TS, S R 5 bR O PR BE ). 4R
PRk 54K, 2020, 26(1): 10-17.

LAI Anging, LIU Yunpeng, FU Yaoming, et al. Image processing
of combustion oscillating flame[J]. Journal of Combustion Science
and Technology, 2020, 26(1): 10-17. (in Chinese)

W, XU B, BT, S5 W A R X G A A TR R
P 3 ) B9 0 BT ST (0], 4R e R U 5 BT T, 2024, 37(3):
37-45.

ZHAO Yan, LIU Yong, ZHAO Hang, et al. Experimental study on
the influence of nozzle layout on the response characteristics of
bluff body non-premixed flames[J]. Gas Turbine Experiment and
Research, 2024, 37(3): 37-45. (in Chinese)

ABOM M, BODEN H. Error analysis of two-microphone measure-
ments in ducts with flow[J]. The Journal of the Acoustical Society
of America, 1988, 83(6): 2429-2438.

R, XU 55, B d S MRORE S A X B R R R BN R B

1545 AR B BF 5E[J/OL). i %5 3 01 % 4, 2025: 1-14,
(2025-05-14)  [2025-07-09].  https://doi.org/10.13224/j.cnki.jasp.
20240841.

ZHAO Hang, LIU Yong, GE Xinkun, et al. Experimental study on
effects of fuel distribution on combustion instability boundary of

bluff-body flames[J/OL]. Journal of Aerospace Power, 2025: 1-14.


https://doi.org/10.1016/j.actaastro.2021.02.020
https://doi.org/10.1016/j.actaastro.2016.08.010
https://doi.org/10.1016/j.actaastro.2016.08.010
https://doi.org/10.1016/j.actaastro.2016.08.010
https://doi.org/10.1016/j.actaastro.2013.06.029
https://doi.org/10.1016/j.expthermflusci.2017.08.009
https://doi.org/10.1016/j.expthermflusci.2017.08.009
https://doi.org/10.1016/j.combustflame.2011.10.013
https://doi.org/10.1016/j.combustflame.2011.10.013
https://doi.org/10.1080/00102209808924165
https://doi.org/10.1016/j.ijhydene.2019.10.064
https://doi.org/10.1016/j.ijhydene.2019.10.064
https://doi.org/10.1016/j.ijhydene.2019.10.064
https://doi.org/10.1016/j.actaastro.2020.02.025
https://doi.org/10.1016/j.actaastro.2020.08.040
https://doi.org/10.2514/1.45767
https://doi.org/10.2514/1.45767
https://doi.org/10.1016/j.ijhydene.2019.04.262
https://doi.org/10.1016/j.ijhydene.2019.04.262
https://doi.org/10.1016/j.combustflame.2010.04.016
https://doi.org/10.1016/j.proci.2008.05.050
https://doi.org/10.1016/j.proci.2008.05.050
https://doi.org/10.1016/j.proci.2008.05.050
https://doi.org/10.3724/j.GTER.20240029
https://doi.org/10.3724/j.GTER.20240029
https://doi.org/10.3724/j.GTER.20240029
https://doi.org/10.1121/1.396322
https://doi.org/10.1121/1.396322
https://doi.org/https://doi.org/10.13224/j.cnki.jasp.20240841
https://doi.org/https://doi.org/10.13224/j.cnki.jasp.20240841

IR DA

540 &

[29]

(2025-05-14)  [2025-07-09].
20240841.(in Chinese)
BEN, EIOW, XV E, 55U s S BO0 BB AR TR E T
R BF [0, R BB 5 BOR 2025, 31(1): 81-93.

GE Xinkun, WANG Xuhuai, LIU Yong, et al. Research on the in-

https://doi.org/10.13224/j.cnki.jasp.

fluence of swirler parameters on combustion instability boundary[J].

[30]

20250345-16

Journal of Combustion Science and Technology, 2025, 31(1): 81-
93. (in Chinese)

ARMITAGE C A, BALACHANDRAN R, MASTORAKOS E, et
al. Investigation of the nonlinear response of turbulent premixed
flames to imposed inlet velocity oscillations[J]. Combustion and
Flame, 2006, 146(3): 419-436.

(3. T25)


https://doi.org/https://doi.org/10.13224/j.cnki.jasp.20240841
https://doi.org/https://doi.org/10.13224/j.cnki.jasp.20240841
https://doi.org/10.1016/j.combustflame.2006.06.002
https://doi.org/10.1016/j.combustflame.2006.06.002

	1 试验系统及数据分析
	1.1 研究对象
	1.2 试验系统布局
	1.3 测量系统
	1.4 试验工况
	1.5 数据处理方法
	1.5.1 火焰传递函数
	1.5.2 本征正交分解


	2 结果与分析
	2.1 速度脉动结果
	2.2 火焰响应特征
	2.2.1 不同长深比
	2.2.2 不同后壁面倾角

	2.3 火焰动力学
	2.3.1 火焰动态结构
	2.3.2 火焰脉动特征


	3 结　论
	参考文献

