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Interaction Between Partially Premixed and Premixed Swid Flames
in a Hybrid/Dual Swid Jet Combustor
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ABSTRACT

The effects of interaction between partially premixed and premixed swirl flames on CO

and NOx emissions were experimentally investigated using a hybrid/dual swirl jet
combustor for a micro-gas turbine. Under the condition of constant angle (45°) for outer
swirl vane, the angle and direction of inner swirl vane installed for a partially premixed
flame were varied as main parameters with a constant fuel flow rate for each nozzle. It
was found that for all conditions, CO and NOx emissions were measured below 4 ppm
and 15 ppm at 15% O, respectively, in a wide range of equivalence ratio (0.6~0.9). For
co-swirl flows, CO emission increased dramatically as the angle of inner swirl vane
increased from 15° to 45° near lean-flammability limit (i.e. equivalence ratio of 0.5). On
the other hand, the case of swirl angle=45" provided the lowest NOx emission at higher
equivalence ratios than 0.6. For counter-swirl flows, the case of swirl angle=45°
extended the lean-flammability limit but higher NOx emissions were found compared to
those of co-swirl flows. These results could be inferred by interaction between (inner)
partially premixed and (outer) premixed swirl flames. However, these estimations were
not clear yet because there was insufficient data on turbulent flow structure and fuel-air
mixing in the present experimental approach.
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Fig. 2 CO and NOx emissions as a function of
equivalence ratio for different angles and
directions of swirl vane.
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