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Abstract

The optimization of frontal device including fuel nozzle and swirler is required to
secure the mixing of fuel and air and the combustion stability leading the reduction
of pollutant emissions and the increase of combustion efficiency in gas turbine
combustor. The effects of injection nozzle and swirler on the flow field, spray
characteristics and consequently the combustion stability, were experimentally
investigated by measuring the velocity field, droplet sizes of fuel spray, lean
combustion limit and the temperature field in the main combustion region. Flow
fields and spray characteristics were measured with APV(Adaptive Phase Doppler
Velocimetry) under atmospheric condition using kerosine fuel. Temperatures were
measured by Pt-Pt13%Rh, R-type thermocouple which was 0.2mm thick. Spray and
flame was visualized by ICCD(Intensified Charge Coupled Device) camera. It was
found that the dual swirler resulted in the biggest recirculation zone with the highest
reverse flow velocity at the central region, which lead the most stable combustion.
The various combustion characteristics were observed as a function of the geometries

of injector and swirler, that gave a tip for the better design of gas turbine
combustor.
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Table. 1 Geometries of fuel nozzles

A 7 (mm)| F F(/min.) | 2A12 | £ 78 )
=EA 038 0.3 70° solid
xZB| 079 032 70° hollow
x&C 0.5 0.49 61° solid

Table. 2 Specifications of swirlers

A 87} A3 95
d387la -40° / 45 12/12
A8 71b 40° 12
A3)7ic 40’ 16
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1. Blower 4.Bali valve 7.U-tube 10. Flow meter
2. Rubber tube §. Flow straightener 8. Fue! nozzle 11. Fuel tank
3. Surge tank 6. Orifice 9. Fuel control valve 12, Swider

Fig. 1 Model combustor with an air/fuel supply system
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(air=0.04kg/s)
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Fig. 7 Spray Visualization at AFR = 37
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Fig. 12 Spray, flame visualization and temperature distribution with nozzle A/swirler b



