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The Stability of Turbulent Interacting Flames
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Abstract

The stability of turbulent nonpremixed interacting flames is investigated in terms of nozzle
configuration shapes which depend on the existence of the center nozzles.

Six nozzle arrangements which are cross 4, 5, 8, 9, square 8 and circular 8 nozzles are used for the
experiment. Those are arranged to see the effect of the center nozzle out of multi-nozzle.

There are many parameters that affect flame stability in multi-nozzle flame such as nozzle separation
distance, fuel flowrates and nozzle configuration, but the most important factor is the existence of
nozzles in the center area from the nozzle arrangement. As the number of nozzle in the area is
reduced, more air can be entrained into the center of flame base and then tag flame is formed. In the
case of circular 8 nozzles, blowout flowrates are above 5.4 times compared with that of single
equivalent area nozzle.
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Fig. 1 Nozzle arrangements.
(a) Cross.5 nozzles (b) Cross 4 nozzles

(c) Cross 9 nozzles (d) Cross 8 nozzles
(e) Square 8 nozzles (f) Circular 8 nozzles
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Fig. 4 Turbulent flame shapes by fuel
flowrates for circular 8 nozzles at
S$/D=15.31 (a) Q=300[ml/min], (b) 400,
(¢) 500, (d) 600, (e) 700
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Fig. 8 Effect on nozzle distance and fuel
flowrates
(a)Flame height for square 8 nozzles
(b)Liftoff height for square 8 nozzles
(c)Flame height for circular 8 nozzles

(d)Liftoff height for circular 8 nozzles
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