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Abstract: Based on an integrated annular combustor—turbine experimental platform, the effects of wall
temperature on thermoacoustic instability were experimentally studied in a fixed case with an equivalence ratio
®=0.82 and a combustion power P=15.5kW. Compared with the typical independent annular combustor test, the
outlet with the component of the turbine guide vane in this paper provided a more similar matching to an actual en-
gine with a more consistent thermoacoustic environment and heat capacity. In the experiment, mode switching be-
tween different thermoacoustic modes was captured, and the corresponding modal frequencies and amplitudes
greatly changed with the increasing wall temperature. Six typical state points were selected to analyze the flame
dynamics and acoustic characteristics. The dynamic modal decomposition results based on the flame high—speed
image sequences were compared with the photomultiplier tube signals and the acoustic pressure signals at differ-

ent azimuth angles for each state point. The experimental results showed that even under the condition of a fixed

* WIFR B 2021-02-07; EITHHE: 2021-08-04.
BEETIH: HEARPAES (91841302; 51976184); PIHLE KELISLRATIFT (12019-111-0006-0049)
EE R oo, Ak, BRI Be I R AR E M
BIREE: Emlg, 4, 22, PIRSEOVIIEMREEEs 15, RS IREIRA1ER .
1AM JrocHl, B, 4 3%, . FRBMRS S BN BUR ORTRE M R SIS [T ], HEEROR , 2022, 43(8):
210080. (FANG Yuan—qi, TAO Wen—jie, YANG Yao, et al. Experimental Study of Wall Temperature Effect on
Thermoacoustic Instabilities in Annular Combustor[J]. Journal of Propulsion Technology, 2022, 43(8):210080.)

210080-1



a3k sl

FRFE KI5 2 1 U 0 AP A R 5 R Tl ) 52 SR T 5

2022 4F

combustion power and equivalent ratio, the dominated mode was changing due to the wall temperature effect:

from a Helmholtz mode to a 1/4 wave longitudinal mode, to an azimuthal standing wave mode, and finally to an

azimuthal spinning wave mode. The azimuthal modes acted as the standing—spinning mixed mode with fat-tailed

distributions of the spin ratio in the beginning and then transformed into a counterclockwise spinning mode with

relatively concentrated distributions of the spin ratio.

Key words: Annular combustor; Thermoacoustic instability; Wall temperature effect; Premixed swirling

flame; Azimuthal mode; Dynamic mode decomposition
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Fig.2 Long-term evolution of the probing signals of wall temperature, acoustic pressure (M1) and its frequency with the

operating condition of thermal power P=15.5kW and equivalence ratio ©=0.82
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