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ABSTRACT

Flame behaviors and interaction between pilot and main flames in a dual swirl combustor were
investigated experimentally and numerically. Under the condition of fixed swirl angle of 45° for main
flame, the swirl angle of pilot flame, total heat release rate and equivalence ratio of main flame were
used as major parameters. As a result, detailed flame stability diagram of dual swirl combustor was
identified in terms of 5 flame modes with the changes in total heat release rate and equivalence ratio
of main flame. It was found that the swirl angle of pilot flame plays the most important role in the
changes in flame location and overall flow structure inside the combustor, and thus leads to the

significant change in the interaction between pilot and main flame.
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Table 1. Experimental condition. 24mm
>

Pilot Main
Parameters
Flame Flame
Ratio of Heat Release 3 7
Equivalence Ratio (¢) 07 045 -15
Heat Release Rate (kW) | 05 - 1.2 10 - 28
Angle of Swirler (°) 15, 30, 45 45
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(@) Schematic of dual swirl combustor
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(b) Experimental set-up

Fig. 1 Schematic of dual swirl burmer and experimental
set-up for model gas turbine combustor.
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Table 2. 3 step global reactions for CH; combustion.

- E,

Reaction A (I kmol) 1]
2CH+30,—2C0O+4H,0 1.399E10 | 1.167E8 | -0.062
2C0+02<-2C0, 7.381E11 | 7.660E7 0.215
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Fig. 2 Typical flame modes according to the main
equivalence ratio for 1.5 kW.
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Fig. 3 Stability diagrams of various flame modes
expressed by main equivalence ratio and total
input heating value for 3 swirl angles of pilot
burner.
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for 25 kW and main equivalence ratio 0.7.
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