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Simplification and Flow Rate Statistics Comparison of Slinger Combustor

WANG Fang, GAN Tian, WANG Yu-dong,JIN Jie
(School of Energy and Power Engineering, Beihang University, Beijing, China, Post Code:100191)

Abstract: In order to meet the requirements of high-fidelity numerical simulation of aero-engine combus-
tion chambers, the self-developed software AECSC-IBM simulates the simplified structural geometric
model and high-fidelity geometric model of a certain type of slinger combustor under cold working condi-
tions numerically in this paper. The results show that the difference in the geometry of the slinger com-
bustor will make the flow distribution and flow field structure of the combustor different. For flow distribu-
tion, the proportions of the three streams in the simplified geometric model are 16.26% , 26. 74% and
57% respectively, and the proportions of the three streams in the high-fidelity geometric model are
21.23% , 17.58% and 61.19% respectively; for the flow field structure, the main combustion zone of
the high-fidelity slinger combustor is close to the front end of the flame tube shell, while the main com-
bustion zone of the simplified structure slinger combustor is obviously backward.
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Fig. 1 Schematic diagram of the structure and internal

flow of the slinger combustor"”’
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Fig.2 Geometric model of the slinger combustor
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Fig. 3 3D velocity vector diagram of cold flow field
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Fig. 4 Schematic diagram of 3D flow lines

and three streams of cold flow field for

high-fidelity slinger combustor
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Fig.5 Schematic diagram of 3D flow lines and three

streams of cold flow field for simplified

structural slinger combustor
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Fig. 6 Velocity distribution diagram on the section of

the inlet hopper jet
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Tab. 1 Flow ratios of three streams for simplified

structural slinger combustor

Wi Wit/ kges ! Wi i /%
1 0.200 2 16.26
2 0.329 3 26.74
3 0.701 8 57.00
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Tab. 2 Flow ratios of three streams for high-fidelity

slinger combustor

i Wi/ kges ™! i %
1 0.2157 21.23
2 0.178 6 17.58
3 0.6217 61.19
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