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Experimental Study on the Lift-off Behavior of Tone-excited

Propane Jet Diffusion flames

Seung Gon Kim, Joeng Park, Tea Kwon Kim and Kee Man Lee

ABSTRACT

An experimental study on flame lift-off characteristics of propane jet flame highly
diluted with nitrogen has been conducted introducing acoustic forcing with a tube
resonant frequency. A flame stability curve is attained according to forcing strength and
nozzle exit velocity for N, diluted flames. Flame lift-off behavior with forcing strength
and nozzle exit velocity is globally categorized into three; a well premixed behavior
caused by a collapsible mixing for large forcing strength, a coexistent behavior of well-
premixed and edge flames interacting with well-organized inner fuel vortices for
moderate forcing strengths, and edge flame behavior for small forcing strengths. Special
focus is concentrated on the coexistent behavior of the flame base in lifted flame since
this may give a hint to a possibility which the flame base behaves like a well-mixed
premixed flame in highly turbulent lifted flames. It is also shown that the acoustic
forcing to self-pulsating laminar lifted flame affects flame lift-off behavior considerably
which is closely related to downstream flow velocity, mixture strength, effective fuel
Lewis number, and flame stretch.

i ddy

U, ' Mean exit velocity
U; : The peak-to-peak of the periodic velocity components

U/ U, : Forcing Strength

Key Words ' blow-out, collapsible mixing, edge flame, flame stability curve, forcing
strength, lift-off, self-pulsation, well-mixed premixed flame
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