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Experimental Study on the Effect of Porous Medium Burner on
Oscillating Combustion Characteristics of Swirl Flame

JIN Ming, LU Yu-di,GE Bing,ZANG Shu-sheng
(School of Mechanical Engineering,Shanghai Jiao Tong University , Shanghai, China, Post Code ;200240 )

Abstract; In order to study the effect of pore density variation of porous medium burners on the forced
response characteristics of lean premixed swirl combustion flames, the global flame heat release rate was
measured by a photomultiplier tube. The two-microphone method was used to measure the inlet velocity
pulsation of the nozzle, and the flame transfer function of the porous medium burner with different pore
densities was obtained. The changes of the oscillating flame structure of the porous medium burner with
different pore densities were measured by a high speed camera. The experimental results indicate the por-
ous medium can change the acoustic mode of combustor and inhibit combustion oscillation effectively,
while the effect of pore density on the forced flame heat release rate and pressure pulse is nonlinear; the
high-frequency inlet disturbance has a weaker effect on the flame response characteristics,and the forced
flame response exhibits low-pass filtering characteristics ; the inlet excitation frequencies corresponding to
peak value of the flame transfer function gain are different,but the phase distribution slopes are basically

the same ;the porous medium causes the flame to converge toward the central axis of the burner,and the
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coherent structure in the flame becomes more obvious. The trend of flame angle distribution is exactly op-

posite to that of flame transfer function gain curve in the range of broadband disturbance.

Key words: porous medium,forced combustion,flame transfer function,flame structure
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