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Influence of Operating Parameters on Thermoacoustic
Oscillations in Premixed Combustor

Cao Wei, Yang Kaiqi, Ren Yongjie, Guo Kangkang, Tong Yiheng, Huang Weidong, Nie Wansheng
(Department of Astronautics and Science and Technology, Space Engineering University, Beijing 101416, China)

Abstract: The influence of varying operating parameters on thermoacoustic oscillations was experimentally inves-
tigated for a gas turbine model combustor. The dynamic pressure and the heat release rate (HRR) characterized by
CH" during the thermoacoustic coupling process in the model combustor were measured. High-speed camera was
used to capture the flame structure. The results show that: the phase difference between the dynamic pressure and
the HRR in the combustor is smaller than 90°, and that the thermoacoustic oscillations occur in the combustor. The
periodic flame roll-up induces the pulsation of HRR, which in turn excites the thermoacoustic oscillations. When
the thermoacoustic oscillations occur, there are periodic fluctuations in the flame structure and HRR intensity,

which basically remain unchanged during stable combustion. With the increase of the equivalent ratio, the main
frequency and sound pressure level of the thermoacoustic oscillations increase. With the increase of the total mass
flow rate, the flame lift height and flame width increase accordingly, and the heat release region extends down-

stream in the combustor.

Keywords: thermoacoustic oscillations; premixed combustion; equivalent ratios
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Fig.7 Dimensionless time-traces and spectrograms of pressure and heat release rate at different equivalence ratio
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