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Effect of pilot strutures on smoke emissions in the TeLLESS ]| combustor

LI Yuhang', ZHANG Chi"'*, WANG Jianchen', WANG Bo', LIN Yuzhen'*

(1. National Key Laboratory of Science and Technology on Aero-Engine
Aero-thermodynamics, School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China;
2. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China)

Abstract: The effects of different pilot structures on smoke emissions of TelLESS [
combustor were investigated. Smoke emissions of prefilming airblast atomizer and airblast
simplex atomizer were tested through gas analysis method under pilot fueled mode and pilot-
main fueled mode. The results indicated that the pilot structures had a great influence on the
smoke emissions under pilot fueled mode, but less influence under pilot-main fueled mode.
Numerical simulation was adopted to analyze different smoke emission performances with
two pilot structures under pilot fueled mode. The simulation results show that the different
pilot structures change the distribution of fuel in the main combustion zone, leading to sig-
nificant differences in the mass fraction and distribution position of smoke precursor acety-

lene and different smoke emissions of combustor outlet.
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Numerical simulation results of soot growth

rate on center plane (case 1)
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