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Effect of fuel configuration on turbulent combustion

characteristics of afterburner

WANG Yanhong, ZHANG Huiling, BAI Haoran
(School of Power and Energy, Northeast Electric Power University, Jilin 132012, China)

Abstract: In order to explore the influence of fuel configuration on the turbulent combustion process
of afterburner, the configuration schemes of three fuel injection ratio and two nozzle layouts were
designed, and the turbulent combustion status of afterburner was numerically studied based on the
detailed fuel combustion reaction mechanism. The fuel in combustion characteristics and mechanism
were analyzed through the pressure, temperature, velocity and turbulent dynamic energy distributions.
The distributions of fuel, oxygen and combustion products in afterburner were investigated. The
temperature uniformity coefficient and combustion efficiency were introduced, and the combustion
characteristics of afterburner were comprehensively evaluated. The results showed that appropriately
increasing the fuel injection ratio of outer-ring was conducive to improve the combustion process of
outer-ring, increases the outlet temperature of tail nozzle and the overall combustion efficiency. In the
nozzle V-type layout, the heat generated by the middle-ring combustion promoted the combustion
processes of inner-ring and outer-ring, and the overall combustion performance was better.

Keywords: afterburner; fuel injection ratio; nozzle layout; combustion characteristic; combustion

efficiency
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