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Effect of Fuel Calorific Value on Combustion Characteristics
of Gas Turbine in Different Combustion Modes

XTAO Jun-feng, WANG Feng, LI Xiao-feng, WANG Wei
(Xi'an Thermal Power Research Institute Co. ,Ltd,Xi’an,China,Post Code: 710054 )

Abstract; Aiming at the problems of combustion instability and high emissions during gas turbine opera-
tion , the effects of fuel calorific value on gas turbine combustion characteristics which included the influ-
ence rule of combustion stability and pollutant emission in different combustion modes were studied. Tak-
ing a heavy-duty gas turbine can-type combustion chamber as the research object,the parameters such as
fuel flow, air flow,atmospheric temperature were kept constant in the diffusion and premixed combustion
modes, only the fuel calorific value was changed. And the numerical simulation method was adopted to
study and analyze the data of the design monitoring point pressure and outlet temperature of combustion
chamber and the pollutant emission. The research results show that the high-frequency pressure pulsation
of the combustion chamber is larger when the calorific value is lower, and the fuel calorific value is in-
creased , the low-frequency pressure pulsation of the combustion chamber is decreased initially, followed by

an increasement in the diffusion combustion mode. In the premixed combustion mode ,when the fuel calo-
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rific value is increased ,the high-frequency pressure pulsation of the combustion chamber is decreased. In

two combustion modes, when the fuel calorific value is increased, the NO, emission is increased at the

outlet of combustion chamber,while the change of fuel calorific value has little effect on the CO emission

of the combustion chamber outlet.
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Tab. 1 Numerical calculation conditions in

different combustion modes
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Fig. 4 Pressure change curve of combustion chamber
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Fig. 5 Heat release rate change curve of combustion
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Fig. 6 Pressure spectrum analysis of combustion chamber
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