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Abstract 
Our research group has proposed a low-NOx spray combustor for kerosene-fueled micro gas tur-
bine based on an upward swirl concept. This combustor consists of primary and secondary com-
bustion zones, and they are connected by a throat. A swirler is set between the primary and secon-
dary combustion zones. In order to enhance the recirculation of burned gas in the primary combus-
tion zone, the combustion air is introduced through the swirler and forced to flow upward to the 
combustor bottom, from which fuel is injected through a nozzle. In this study, effect of combus-
tion air temperature on combustion characteristics of an experimental combustor with the upward 
swirl concept was investigated experimentally. The experimental combustor was installed in a cas-
ing. The combustion air introduced into the casing flows between the secondary combustion tube 
and the casing (heat exchange zone), and the air is ejected into the primary combustion zone 
through the swirler. Since the heat of combustion gas in the secondary combustion zone is trans-
ferred to the combustion air in the heat exchange zone, the preheated temperature of combustion 
air can be raised by increasing lengths of the secondary combustion tube and the casing simulta-
neously. Kerosene was used as a liquid fuel. Characteristics of exhaust gas and distributions of 
combustion gas velocity, temperature and species concentrations (CO and NOx) in the primary 
combustion zone were measured in order to discuss combustion characteristics of the combustor. 
Preheated temperatures of combustion air were measured at the inlet of swirler in the casing. It 
was clear that the preheated temperatures increased with increasing the lengths of the secondary 
combustion tube and the casing. Relations between excess air ratio in the primary combustion 
zone λp and characteristics of exhaust gas were investigated. It was clear that emission index of 
NOx in the case of higher preheated temperature greatly increased in λp = 1.05 and 1.26. The in-
creases of NOx were mainly caused by the rise of combustion air temperature. 
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