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Influence of Equivalence Ratio on Characteristics of Thermoacoustic Instability in a Swirl
Combustor

L1 Guo-neng ZHOU Hao LI Shi-yu

Abstract: In order to probe into the excitation mechanism of thermoacoustic instability in swirl combustors, an
experimental setup has been built including an adjustable swirl combustor. The swirl combustor includes a fuel nozzle, a
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straight secondary air orifice, three tangential swirl secondary flow pipes and a high momentum tertiary air jet. The ratio of  {f2%44 Lk

fuel nozzle diameter to that of combustion chamber is 0.25. The temperature distribution inside the combustion chamber
and the fluctuating pressure were measured. The influence of equivalence ratio on characteristics of thermoacoustic
oscillations was studied. Experimental results show that the maximum oscillating pressure amplitude is larger than 450 Pa,
and that the pressure amplitude decreases with the equivalence ratio. The first order resonant frequency lies between 187
Hz and 261 Hz. As the equivalence ratio increases, the first order resonant frequency decreases firstly and following a
sharp jump to a much higher value. At last, it increases slightly with the equivalence ratio. The third order resonant
frequency lies between 717 and 805 Hz, and the fifth order one lies between 1 178 and 1 326 Hz, both of which increase
slightly with the equivalence ratio. The flame front inside the combustion chamber moves downstream when the
equivalence ratio increases. The maximum temperature reaches 1 450 K.
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