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Abstract

This paper aimed for numerical simulation of complicated gas turbine combustor with swirler.
For the convenience of numerical analysis, fuel nozzle and air linear hole areas of secondary and
dilution zone, which are issued to jet stream, were simplified to equivalent areas of annular type.
In order to solve these problems, imaginary source terms which are corresponded to supplied fuel
amount were added to those of governing equation. Chemical equilibrium model of infinite
reaction rate and 4-e-g model with the consideration of density fluctuation were applied. As the
result, swirl intensity contributed to mixing of supplied fuel and air, and to speed up the flame
velocity than no swirl condition. Temperature profiles were higher than experimental results at
the upstream and lower at the downstream, but total energy balance was accomplished. As these
properties showed the similar trend qualitatively, simplifed simulation method was worth to apply
to complicated combustor for predicting combustion characteristics.
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Table 1 Details of linear air hole

No Location Diameter Number
(X, mm) (Dy mm) (Nw)
1 100 10 12
2 134 7 12
3 166 7 12
4 250 10 12
5 295 10 12
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Table 2 Experimental conditions (unit: 10~3 m3/sec)
Swirl Qruer Qors Qsecon Quauu
idensity (Nozzel) (Primary zone) (Secondary zone) (Dilution zone)
0.0 0.17 4.7 4.1 4.8
0.38 0.17 4.7 4.1 4.8
0.62 0.17 4.7 4.1 4.8
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Table 3 The transport coefficients and source terms
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1. Turbulence model constants are asigned the following value:
Cp=0.09, C,=1.44, C,=1.92, Cg;=2.8, Cs;=2.0 0, =0.9, ¢.=1.3, :=0.7
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