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Abstract; In order to comprehensively investigate the new requirements of gas turbine combustors in
terms of high stability, low emissions and fuel adaptability, the methane/air and propane/air premixed
combustion and emissions characteristics were studied through three-dimensional numerical simulation
based on swirl premixed combustion technology. The results show that the increase of equivalence ratio
will lead to flashback under certain air-intake mass flow rate of premixed air, the NO, emission index in-
creases due to higher combustion temperature, and the flashback/flameout limit tends to extend under
higher premixed air mass flow rate; under constant equivalence ratio, potential flashback phenomenon
will be avoided by increasing air-intake mass flow rate of premixed air, and the emission index decreases
linearly ; the increment of swirl number can generate strong swirl to stabilize flame and reduce NO, emis-

sion index, but excessive swirl intensity will lead to flashback; compared with methane/air premixed
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combustion, propane/air premixed combustion temperature is higher and NO, emission index is bigger,

but the boundary between flashback and flameout is wider, corresponding to wider stable combustion re-

gion.
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mission index
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Fig. 5 Experimential and numerical simulation results of flashback and flameout

characteristics in methane/air premixed combustion
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