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Abstract

Stability limits of a double concentric jets flame and the structure of recirculation zone formed
behind a thick burner rim were investigated. To control the flame stability, swirled secondary
air flow ranging 0. 13~0. 71 of swirl number, and air, fuel, and mixture gas injection from an
injection coaxial slit set on burner rim were examined.

Flame stability limits, flame shapes, lengths of recirculation zone, temperature distributions,
residence times, air ratios in the recirculation zone were measured.

The following results were obtained.

(1) Lean limits were considerably widened by a strong swirl because the recirculation zone was
enlarged.

(2) At fuel injection as well as mixture injection, lean limits were also extended. But, air injection
had no effect on stability limits.

(3) Injected gas seems to diffuse into the recirculation zone through its outer boundary surrounded
the secondary air. Therefore, chemical structure in the recirculation zone with air injection
coincides with that without injection.

(4) Injection position had no effect on flame stability limits.
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Fig. 7 Effect of swirl on flame stability limits
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