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NUMERICAL COMPUTATION OF TURBULENT
FLOW-FIELD CHARACTERISTICS INSIDE
AN ADVANCED COMBUSTOR SWIRL CUP

ZHAO Jianxing WU Yanling ZHOU Lin

Department of Power Engineering Nanjing University of Aeronautics
T :

and Astronantics, Nanjing 210016 , China)

Abstract The three dimensional swirling recirculating isothermal turbulent flows of a gas
turbine combustor dome swirl cup are studied numerically by a arbitrary curvilinear coor-
dinate system.The dual-stage swirler has numerous passages and its geometry is so complex
that it makes the grid generation difficult. The compntational meshes are generated by
the numerical solution of partial differential equations. The swirl cup is treated as an inter-
nal obstacle and suitably meshing around it. Using a coordinate transformation relations,the
transport equations are transformed from a cylindrical system to a general curvilinear system.
Turbnlence is modeled by the standard k-e model along with the wall function treatment for
near-wall regions. The finite differencing equations are solved by Hybrid scheme, SIMPLE
algorithm and the staggered curvilinear non-orthogonal grid system.

I'redictions show that the recirculation zone at the centerline is created under both the
co-swirl and counter-swirl condition. The recirculation zone for the counter-swirl is larger
than that for the co-swirl. The low-velocity gas flow witlr large turbulence intensities and
high dissipation rates are occured inside the recirculation zone. Calculations of two inlet
conditions are shown the numerical procedure is reliable.

Key words swirl cup; body-fitted coordinate; munerical calculation
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