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Numerical Investigation on a Jet-engine Combustor Fueled by
Humidified Natural Gas
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(1. University of Chinese Academy of Sciences, Beijing, China, Post Code: 100049 ; 2. Key Laboratory of Advanced Energy
and Power, Chinese Academy of Sciences( Institute of Engineering Thermophysics ) , Beijing, China, Post Code; 100190)

Abstract: The feasibility for a certain aero-engine combustor to be remodeled into a natural gas combus-
tor is explored. The effects of pressure ,air preheating temperature and humidification ratio on temperature
field and pollutants emission were studied by means of computational fluid dynamics. Working conditions
are pressure 1 ~2.33 MPa,temperature 510 ~790 K and humidification ratio 0 ~2. 0, respectively. Com-
pensation for total equivalence ratio against outlet temperature deviation, which is caused by changing
working conditions, is considered. This ensures desired outlet temperature. The results show that under
high pressure condition,the flame extends towards the combustion chamber exit, resulting in worse radial
temperature distribution at the exit,and NO,. emission at 2. 33 MPa is 10 times as much as that at atmos-
phere condition. The increase of air preheating temperature will lead to the increase of NO, emission,but
the elimination of local high temperature zone is observed. Fuel humidification always has a beneficial
effect in emissions reduction , while the mass concentration of CO emission decreases first and then increa-

ses with the increase of humidification ratio. The NO, emission deviation reaches 90.7% without equiva-
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lence ratio compensation. Considering the emission characteristics of NO, and CO ,the optimum humidifi-

cation ratio of the modified combustor is 1.5 in this case.

Key words: combustor,equivalence ratio compensation , pressure , air preheating temperature , humidifica-

tion ratio, pollutant emissions
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