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Flow Characteristics of Staged Combustor based on Orthogonal Design
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(1. College of Energy and Power, Nanjing University of Aeronautics and Astronautics, Nanjing, China, Post Code:210016;
2. College of Power and Energy Engineering, Harbin Engineering University, Harbin, China, Post Code ;150001 )

Abstract: Aiming at a two-stage central-staged single-dome combustor, in order to investigate the effects
of its structural parameters on the downstream flow field structure of dome, numerical simulation com-
bined with orthogonal design was used to obtain the influence law and influence degree of the changes of
each structural parameter ( pilot swirl number, main swirl number, the expansion angle of the pilot’s
sleeve and lip height) on the flow characteristics of the combustor. The results show that the maximum
width of the primary recirculation zone increases with the increase of the four structural parameters such
as swirl number of main stage swirler, lip height, swirl number of pilot stage swirler and expansion angle
of the pilot’s sleeve, and the influence degree decreases in turn; the length of the primary recirculation
zone increases with the increase of pilot swirl number and main swirl number, and the expansion angle of
the pilot’s sleeve and lip height have little effect on the length of the primary recirculation zone ; the larger
swirl number of pilot stage and main stage swirlers and the larger expansion angle of the pilot’s sleeve will
lead to the disappearance of the lip recirculation zone.
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Fig. 1 Structure of central-staged single-dome

combustor
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Tab. 1 Main design parameters

S Hf

S, 0.5,0.6,0.7
S, 0.65,0.8,1.1
o, /(%) 100,110,120
H/D; 0.15,0.2,0.23
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Fig. 2 Computational grid of combustor model
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Fig. 4 Contour of velocity magnitude in central

sectional fluid field
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Fig.5 Comparison of axial velocity distribution curves
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Tab. 3 Orthogonal test data table
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Tab. 4 Results of the range analysis of the length

of primary recirculation zone
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Tab. 5 Results of the range analysis of the maximum

width of primary recirculation zone
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Tab.7 Variance analysis of length of primary

recirculation zone

s, S, /(%) H/D,
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Tab. 8 Variance analysis of maximum width of

primary recirculation zone
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