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Numer ical-investigation of two-phase reacting flows in
annular_combustor domes with swirl cup

CAIl Wenrxiang, HUHao-sheng, ZHAO Jianrxing

(College of Energy and Power Engineering,
Nanjing U niversity of -Aeronautics and Astronautics,Nanjing 210016 ,China)

Abstract +“In arbitrary curvilinear coordinate system ,numerical s mulations of three-di-
mensional andtwo-phase reacting flows in annular combustor domes with the swirl cup are
performed. The block-structured grids are generated by solving a system of eliptic partial
differential equations. The gas phase equations are solved in an Eulerian frame of reference.
Modified k&€ model is employed to describe the turbulent characteristics. Modified Eddy Dis
sipation Model- Arrhenius turbulent combustion model is used to determine the reaction
rate. To condder the influence of heat radiation, the ax flux model is applied to the predic-
tions of radiant heat trander in the combustor. The liquid phase is treated in a L agrangian
frame of reference with the particle trajectory model. Hybrid scheme and SIM PL E algorithm
are used to snlve the finite-difference equationsin non-staggered grid system. The couple of
the gas phase and the liquid phase is adopted by the Particle Source in cell Method (PSIC) .
The calculating swirl number isin agreement with experimental data. Predictions show that thein-
fluence of different geometries of the swirl cup on combustor flow characteristicsis condderable. S
the combustion performance may be improved by the optimum desgn of the swirl cup.
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Table 2 Data of experiment and numerical simulation

( ) ( ) T/ K
A 0.55 0.54 1457 0. 415
B 1521 0.384
4
(1)
(2)
S 1
(3)
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