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Influence of Air Staging Ratio on Performance Parameters
of a Coaxially-staged Combustor

SUN Ji-hao, LUO Shao-wen, ZHAO Ning-bo, ZHENG Hong-tao
(College of Power and Energy Engineering, Harbin Engineering University , Harbin, China, Post Code ;150001 )

Abstract; In order to confirm the variation law of coaxially-staged combustor performance parameters
with air staging ratio (i. e. the ratio of primary combustion stage air flow) , taking a coaxially-staged com-
bustor as research object, numerical simulation was carried out to analyze the influence of air staging ratio
on the performance of a model coaxially-staged gas turbine combustor, such as the efficiency of combus-
tion, total pressure loss, combustor outlet temperature distribution factor, pollutant emissions and maxium
adiabatic temperature of combustor liner. Results show that air staging ratio can mainly change the com-
bustion temperature of corner recirculation zones and the resistance time of high-temperature flue gas; in-
creasing the air staging ratio will increase the total pressure loss, outlet temperature distribution factor,
NO,, emission and maximum adiabatic temperature of combustor liner, while combustion efficiency, CO
emission, radial temperature distribution factor are not sensitive to air staging ratio; under the premise of
ensuring flame stability, a smaller air staging ratio can be adopted to realize high combustion efficiency,
low pressure loss and emissions when designing a coaxially-staged combustor.

Key words: air staging ratio, coaxially-staged, combustor, total pressure loss, outlet temperature distri-
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Tab. 1 Fuel stage strategy at different air staging ratios
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