531 % 45 6 ] M= HF#| Vol. 31 No. 6
2016 4 6 A Journal of Aerospace Power Jun. 2016

XEHS :1000-8055(2016)06-1309-09 doi;10. 13224/j. cnki. jasp. 2016. 06. 005

ETNEm KBRS
BitHSKERESSH

F R, BEE', MXE', £ FWE', ZABE
(1. EB2ERE TR, 65 100190;
2. WEBARE RS YIERE A 2ERE . dERT 100190)

i B H ARSI E B i GO R A A ST T KO T U B0 5 7 I U B = 1]
BOFE A 5 F2 L FF 0 10T 45 3 1 1R 08 PR OS2 1) 4002 R 5l AR b 2 0 T R B I B 0 X K M T 3 s 11 B
Wi KN T AT ST R 206 T R B8 R R8N AN I . 3% o B0 W A L AT 45 4 RLRRE B 25 5 AR 45 R 78 1 1
BUF s T AR 08 0 2 0 A 7 1 3 1 DA S 16 005 [ F SR 20 19 552 e AR 0 R R A A i R RIAH 7 L X i L
A 23 SR 55 2 B0 30 3 w28 T O AR b8 TR e R ) T PR R 5 4 s T AT X R B K K £ 4 1 A
X B ] o 8 B R K L A 4 ol AR TR MR (™ A R M, I LS X BARE T A AR 6 AR s, AT L T 45 S EGE
P R 1) ELAA S AR AR T SRS/ 38 Ao 4 T ) MR R R IR Sl AR Y 5 B A A 5 I MR R SR B o
Br TR AR IR S 32 [ A AR RS S B GE IR G R SR Y = LR D A SO ARk
K F M5 B T A5 4R 5 R X R R AR A DX TR Y = T o L R4 o AR R % B 4 B R B Y SE PR A
SR

% 8 W IWFIRG; K AR BIEANT G

hESES: V23l.2 XEAFRAERRD: A

Heat release model related to flame variation mechanism and

modal analysis
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Abstract: Coupling relationship between flame variation and acoustic velocity variation
was established by G-equation method for combustor with the central body, the mathemati-
cal function of combustion heat release model was obtained. In early work, the heat release
model was usually derived with the premise of ignoring the combustion expansion effect and
the influence of equivalence ratio or temperature on thermo-acoustic instability was studied
discretely, This model was developed invoking the combustion expansion effect, which is
very different from early work. Result showed that it was the turbulent flame velocity but
not the combustion expansion effect the response of heat release strongly. When turbulent
flame velocity was fixed, the density expansion rate had very weak influence on the magni-

tude of the transfer between the heat release rate and acoustic perturbation, and no influence
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on the phase at all; but when the turbulent flame velocity was changed, both of the magni-

tude and phase of the transfer function were strongly influenced. Then acoustic modal analy-

sis with the heat release model was carried out to determine the natural frequencies and their

corresponding growth rate. At last the influence of the equivalence ratio and inlet air temper-

ature on combustion instability was discussed successively. The cloud chart of stable zones

and instable zones were developed, which is very useful to understand and control thermo-

acoustic instability.
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Fig. 1 Schematic diagram of 2-D plane flame and combustor
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frequencies for different equivalence ratios
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