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Effect of nozzle damage on performance of annular
backflow combustor

WANG Wenbo, YUE Ming, DU Chunyu, WANG Hong, JING Jianfang

(School of Energy and Power Engineering,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract; The effects of different atomization performance caused by nozzle damage on
the annular backflow combustor performance were studied by using Fluent software. Three-
dimensional two-phase spray combustion flow fields in a model annular backflow combustor
were numerically simulated using realizable £¢ model, DPM (discrete phase model) with
UDF (user defined function) subroutines tracking fuel trajectory, n-heptane as surrogate fu-
el and laminar flamelet model. The results reveal that the numerical method is reasonable to
predict combustion flow of annular backflow combustor. The outlet temperature non-uni-
formity deterirated with the atomization performance’s change caused by nozzle damage. And
the combustion efficiency also decreased. When the fuel flow rate was reduced by 19%, the

performance of the combustor was not conformity with the operational requirements.

Key words: annular backflow combustor; nozzle damage; combustor performance;

outlet temperature distribution; UDF subroutine
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Table 1 Variation list of atomization performace with
different nozzle damages
o WERWMAE o/ Dl 2/ V/
Lo pd . o
am/%  (g/s)  pm ) (m/s)
1 0.159 0 6.4 49  82.7
2 0.134 18 5.25 50 75
3 0.112 28 4.61 53 70
47
4 0.099 37.9 3.97 60 65
5 0.087 47.9 3.33 64 63
6 0.061 64 2.3 72 60
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