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Abstract

Recently, gas turbines for power generation adopt multistage DLN(Dry Low NOx) type combustion, where diffusion
combustion is applied at low load and, with increase in load, the combustion mode is changed to lean premixed combustion
to reduce NOx emissive concentration. However, during the mode changeover from diffusion to premixed flame, unfavorable
phenomena, such as flashback, high amplitude combustion oscillations, or thermal damage of combustor parts could frequently
occur. In the present study, to apply for the analysis of such unfavorable phenomena, three-dimensional CFD investigations are
carried out to compare the detailed flow characteristics and temperature distribution inside the gas turbine combustor before
and after combustion mode changeover. The fuel considered here is pure methane gas. A standard k-£ turbulence model with
wall function and a P-N type radiation heat transfer model, have been utilized. To analyze the complex geometric effects of
combustor parts on combustion characteristics, fuel nozzles, a swirl vane for fuel-air mixing, and cooling air holes on the

combustor liner wall, are included in this simulation.
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Fig. 2 Unstructured grid system for the
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Fig. 3 Variations of natural gas flows through
the separate fuel lines

Table 1 Fuel and air flow rates

Fuel Flow Rate .
. Air Flow
Combustion (Kg/sec)
- - Rate
Mode Primary | Secondary (Ka/sec)
Nozzle Nozzle &
Diffusion 5 9
Mode 4.9x%10 2.4x10 2.39
Premixed 9 )
Mode 5.5x%10 1.8x10 2.39
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Fig. 4 Velocity contours at diffusion combustion
mode {(symmetric plane)
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Fig. 5 Temperature contours at diffusion
combustion mode (symmetric plane)
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Fig. 6 Temperature contours at diffusion combustion
mode (Z-planes)
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Fig. 7 Velocity contours at premixed combustion
mode (symmetric plane)
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