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Abstract

An experimental study is carried out on turbulent diffusion flames stabilized by a circular
cylinder in a divergent duct flow. A cpmmercial grade gaseous propane is injected from two slits
on the rod as fuel. Flame stability limits, as well as size and temperature of recirculation zone,
are measured by direct and schlieren photographs to clarify the characteristics and structure of
diffusion flames and to assess the effect of various divergent angle of duct. The results of the
present study are as follows. Temperature in the recirculation zone decreases with increasing
divergent angle. The blow-off velocity in parallel duct is higher than that in divergent duct.
Critical blow-off velocity is expected to be about 8~ 12 degree through blow-off velocity pattern.
Regardless of divergent angles, the length of recirculation zone is nearly constant, and this length
becomes longer with rod diameter. Pressure gradient has an effect on the eddy structure in shear
layer behind the rod. With the increase of divergent angle, large scale eddies by dissipated energy
in shear layer are split into small scale eddies, and the flame becomes a typical distributed-

reacting flame.
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Fig. A The change of PDF of fluctuating temperature for different time constant(U*=11.7 m/s, u,=

2.6 m/s, 20=8, x=100 mm)
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