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The Characteristics of Swirl Spray Combustion

in Gas Turbine Combustor
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The present study conducted experimental study of spray combustion to investigate the effect
of the inlet conditions of fuel and air on the flame structure, the flame stability and the character-
istics of emission in the can-type model of a gas turbine combustor. In the experiment, the
diameter of fuel droplet was measured using Malvern particle size analyser and temperatures in
the combustion chamber were measured with R-type shielded thermocouple. In addition, flame
struture was taken picture with camera and analysed. Gas analyser was also used to analyse the
concentration of each components of exhausting gas. The experimental results showed that the
flame condition was optimal with swirl number, (.63 and equivalence ratio, 0.5 for controlling the
flame stability, the combustion temperature and the NOx concentration. The present study
concluded that both the flame structure and the emission formation were strongly affected by the
swirl intensity, which selection was found as an important parameter for either stabilizing flame

or lowering the quantity of NOx.
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1. Motor 2. Blower 3. Air rectifier
4. Swirler 3. Test section 6. Fuel reservoir
7. Filter 8. Fuel pump 9. Flowmeter

10. Nozzle 11. Sampling probe 12. A/D converter
13. Gas analyser 14. Computer 15. Printer

Fig. 1 Schematic diagram of experimental apparatus
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1. He-Ne laser
5. Receiver

2. Beam expander
6. Measurement electronic

3. Nozzle
7. Computer

4. Detector plane
8. Printer

Fig. 2 Schematic diagram of Malvern particle size analyser
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Fig. 7 Photographs of flame
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