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L ow NO, Combustion Technique Using Direct Injection into Strong Swirl Flow
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A burner was devised for the aviation gas turbine engine combustor to reduce NO, formation by stable combustion using
strong swirl flow. Direct injection into the strong swirl area should be effective for NO, reduction. In this technique,
quenching by volume stretch brought low flame temperature, and NO, was reduced. In the combustion test with a prototype
burner, the pattern with a central injection device was the most effective under aviation gas turbine engine conditions.
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Fig. 1 Concept of SSF burner ( burner using strong swirl flow )
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Table1 Classification and characteristics by injection types of the SSF burners
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Fig. 2 Contour of fuel concentration by CFD analysis near SSF
burner nozzle
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Fig. 3 NOy emission characteristics of air burst nozzle burner
with SSF swirler
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Fig. 4 Contour of fuel concentration by CFD analysis near direct injection SSF burner nozzle
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Fig. 5 SSF nozzle directly injected into air ports
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Fig. 6 SSF nozzle directly injected from center of swirler
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Fig. 7 SSF nozzle directly injected from upstream surface of swirler
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Fig. 8 Air blast nozzle for reference burner
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Fig. 9 Experimental apparatus for combustion test of SSF burner
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Fig. 10 Emission index of NOy of each SSF burner based on
combustor equivalence ratio
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Fig. 11 Combustion efficiency of each SSF burner based on combustor
equivalence ratio
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Fig. 12 Emission index of NOy of each SSF burner based on pressure at combustor inlet
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Fig. 13  Shift in contour of strain rate caused by fuel port at center
of swirler
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Fig. 14 Predicted emissions of NO from aviation gas turbine engine using
SSF burner
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