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Study on the Effect of Swirl Angle on Fuel Mixing Characteristics

XIE Yan',LIANG Hong-xia' ,SUO Jian-qin' ,RAN Jun-hui’
(1. College of Power and Energy, Northwestern Polytechnical University, Xi'an, China, Post
Code ;710072 ; 2. No. 703 Research Institute of CSSC,Harbin, China,Post Code:150078)

Abstract: In order to study the effect of swirl angle on fuel / air mixing uniformity and NOx emission in
industrial gas turbine combustor,the Realizable k — &, Species Transport models were selected by Fluent
software for a centralstage two-stage axial swirler of a combustor. Under the design conditions of the gas
turbine ,the shape of the recirculation zone, volume fraction of methane , temperature field and pollution e-
mission at different swirl angles were numerically simulated. The results show that with the increase of the
internal swirl angle from 30°to 50°,the size of the recirculation zone formed by the flowfield in the com-
bustor tends to decrease,and the fuel distribution tends to be uniform, The maximum temperature in the
main combustion zone decreasd from 2 304 K to 2 180 K. The NO,. emission increasing at first and then
decreasing, and the NO, emission concentration was 501.045 mg/m” at 50° swirl angle.

Key words:; industrial gas turbine; dual-swirl combustor; swirl angle; fuel mixing characteristics; NO,

emissions
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