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ABSTRACT

A general combustion characteristics of forcing nonpremixed jet in laminar flow rates have been
conducted experimentally to investigate the effect of forcing amplitude with the resonant frequency
of fuel tube. There are two patterns of the flame lift-off feature according to the velocity increasing;
one has the decreasing values of forcing amplitude on the lift-off occurrence when a fuel exit velocity
is increasing, while the other has the increasing values. These mean that there are the different mech-
anisms in the lift-off stability of forced jet diffusion flame. Especially, the characteristics of attached
jet flame regime are concentrically observed with flame lengths, shapes, flow response and velocity
profiles at the nozzle exit as the central figure. The notable observations are that the flame enlogation,
in-burning flame and the occurrence of a vortical motion turnabout have happened according to the
increase of forcing amplitude. It is understood by the velocity measurements and visualization meth-
ods that these phenomena have been relevance to an entrainment of surrounding oxygen into the fuel
nozzle as the negative part of the fluctuating velocity has begun at the inner part of the fuel nozzle.

Keywords : Forcing jet flame, Attached jet flame, Resonance frequency, Forcing amplitude, Negative part of

fluctuating velocity
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Figure 1. Experimental set-up.
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Figure 10. Visual images according to the forcing
amplitude (vertical cross-cut images by the Mie-scattering
method).
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Figure 11. Visual images of the turnabout phenomenon of
vortex roll-up around an elongated flame.
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between images is 20007'sec.
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Figure 13. Phase synchronized Mie-scattering images; phase increases with 30° from the left-upper comer and time interval
between images is 2000'sec.
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