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Development of Micro Gas Turbine Combustor
with a Recirculation Zone Induced by an Upward Swirl
(2nd Report, Effect of a Fuel Atomization on Combustion Characteristics and

Measurement of Combustion Gas Flow in a Primary Zone)
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A low NOz combustor for kerosene-fueled micro gas turbine based on a new concept was
proposed. The combustor consisted of primary and secondary combustion zones, and they were
connected by a throat. A swirler was set between the primary and secondary combustion zones. In
order to enhance recirculation of burned gas in the primary combustion zone, combustion air was
introduced through the swirler and forced to flow upward to the combustor bottom. In this study,
fundamental combustion characteristics such as lean combustion limit, exhaust gas composition and
combustion gas temperature were measured using three fuel atomizers which rated flow rates were
3.0 gallon/h, 4.5 gallon/h and 6.0 gallon/h respectively. It was shown that the combustion stability
and emission characteristics in the case of 3.0 gallon/h nozzle were superior to those in other cases.
Further, gas velocity in the primary combustion zone was measured by Leaser Doppler Anemometer

(LDA) and behavior of the recirculation of burned gas was investigated.

Key Words: Micro Gas Turbine, Swirl, Spray Combustion, Atomization, Low NOz, Combustion
Stability, Upward Swirl
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Fig. 3 LDA Measurement of gas velocity in the
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Fig. 6 Radial distributions of CO, HC and NOx
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Fig. 4 Relation between Py and SMD of fuel spray
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Fig. 9 Radial distributions of CO, HC and NOx
concentrations and gas temperature
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