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Development of a Hybrid/Dual Swid Jet Combustor for a Micro-Gas

Turbine (Part I: Experimental Study on Geometric Optimization)

st

Tae-Joon Park”, Cheol-Hong Hwang™, Kee-Man Lee
ABSTRACT

An experimental study on geometric optimization was conducted to develop a
hybrid/dual swirl jet combustor for a micro-gas turbine. A hybrid concept indicating a
combination of swirling jet partially premixed and premixed flames were adopted to
achieve high flame stability as well as clean combustion. Location of pilot nozzle, angle
and direction of swirl vane were varied as main parameters with a constant fuel flow
rate for each nozzle. The results showed that the variation in location of pilot nozzle
resulted in significant change in swirl intensity due to the change in flow area near
burner exit, and thus, optimized nozzle location was determined on the basis of CO and
NOx emissions under conditions of co-swirl flow and swirl angle=30°. The increase in
swirl angle (from 30° to 45°) enhanced the emission performances, in particular, with a
significant reduction of CO emission near lean-flammability limit. It was observed that
the CO emission near lean-flammability limit was further reduced through the
counter-swirl flow. However, there was not significant change in the NOx emission in
the operating conditions (i.e. equivalence ratio of 0.6~0.7) between the co- and the
counter—swirl flow.

Key Words : Hybrid/dual swirl jet combustor, Lean-premixed combustor, Low-NOx
combustor, Micro-gas turbine
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Fig. 2 CO and NOx emissions as a function of
equivalence ratio for different pilot nozzle
locations under conditions of co-swirl flow and
swirl angle=30°.
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Fig. 3 CO and NOx emissions as a function of
equivalence ratio for co— and counter-swirl flows
at swirl angle=45°.
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