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Dynamics and Stability Analysis of Lean Premixed Flame

Wang Bohan'? | Sun Xiaofeng’, Jiang Lei'”, Hu Hongbin'**, Nie Chaoqun"

2

(1. Laboratory of Advanced Gas-Turbine, Institute of Engineering Thermophysics, Chinese Academy of Sciences, Beijing 100190, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Qingdao Haier Ririshun Logistics, Shandong Qingdao 266101, China)

Abstract: Under the background that lean premixed combustion is easy to induce thermoacoustic instability, Large Eddy Simulation

combined with System Identification method is used to analyze the dynamics of lean premixed flame in the case of hydrogen mixing of

methane fuel and different combustor confinement. Then, the stability of the system is analyzed by the flame transfer function obtained

and the method of low-order network model. The results show that the frequency response of the flame increases obviously and the phase

difference of the flame decreases with the addition of hydrogen. In a certain frequency range, the influence of different combustor

confinement on the response can be easily captured by the flame. The stability behavior of the system can be modified by using different

flame tube restrictions.

Key words: system identification; flame transfer function; low-order network model; thermoacoustic instability



