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Research on the Effect of Combustor Dome Structure on
Fuel Premix Characteristics

XU Wanrong, LIU Kai
(School of Aero-engine, Shenyang Aerospace University, Shenyang, China, Post Code: 110136)

Abstract: The fuel-air premixing characteristics in lean premix combustion chamber were numerically
simulated using Fluent software. The effects of the fuel nozzle direction, nozzle size, and swirl number on
premix characteristics were analysed. Under the condition that the boundary conditions were not changed,
the simulation calculation for different combustion chamber structures was carried out. The simulation re-
sults show that the direction of fuel injection has an important influence on the combustor flow field, re-
verse jets are more conducive to producing a stable center recirculation zone, and when the nozzle angle
reaches 150°, the mixing uniformity achieves its highest value of 0.987 2. As the nozzle size increases,
the area of recirculation zone increases firstly and then decreases, the mixing uniformity decreases gradu-
ally, and the uniformity difference between the small-size nozzle and the medium-size nozzle is not signifi-
cant, but the medium-size nozzle has a bigger recirculation zone and more stable combustion. When the
swirl number is in the range of 0. 55 to 0.97, the head of the flame tube can produce stable recirculation
zone, with the increase of the swirl number, the mixing uniformity is gradually improved from 0.979 5 to

0.994 4, while the area of recirculation zone is gradually reduced, and there is a tendency to move for-
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ward. When the nozzles with different rotational angles are combined with the swirler, the combination of

180° nozzle and 0.97 swirl number of swirler has a better mixing effect, and the mixing uniformity is 0.991.

Key words: lean premixed combustion, nozzle direction, nozzle size, swirl number, mixing uniformity
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Fig. 1 Combustor structure diagram
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Tab. 1 Numerical simulation condition
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Fig. 2 Computational domain of combustor
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Fig. 3 Fuel injection rod opening position
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Tab. 3 Structural parameter of combustor at
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Tab. 4 Statistical results of fuel uniformity

BIR¥ SR
WS
Y =230 mm Y =290 mm Y =375 mm
A 0.9512 0.967 5 0.988 7
B 0.941 2 0.9619 0.987 2
C 0.947 9 0.964 8 0.972 8

2.3 HEREIXT TR R R0
UL TR A R R s A R b = A , T
WM RRL 25 KB IR R . B IUIE i 45 5331
40.55.0.71 J 0.97 WITEG av . #ABEE S5 S HL
s, Hp BiORSd, =2.4 mm,d, =1.5 mm,
x5 BREEHSH

Tab. 5 Structural parameter of combustor
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Tab. 6 Statistical results of fuel mixing uniformity
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Tab. 7 Statistical results of fuel mixing uniformity
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