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Fundamental research on combustion characteristics of premixed flames focusing
on spatial-temporal fluctuaion scale of fuel concentration

Suenaga, Yosuke
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The influence of Lewis number and selective diffusion on the combustion
characteristics of lean methane/air and propane/air flames to sinusoidal oscillation of equivalence
ratio was investigated. The oscillation frequency of the equivalence ratio was from 5 to 50 Hz. At 5

Hz, both flames exhibit quasi-static behavior. At 20 Hz, differences appeared in the response
characteristics of CH radical emission ( heat generation rate) of flame depending on the type of
fuel (Lewis number of the mixture). At 20 Hz, local extinction and re-ignition were observed at the
center of the propane flame when the equivalence ratio oscillation amplitude @ a was amplified. For
both flames, a lag time t appeared before the flame was completely extinguished. At 40 Hz, even if
the amplification factor of @ a was increased, the t of the methane and propane flames did not
change due to the back support effect, and these lean flammability limit expanded.
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