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ARTICLE INFORMATION ABSTRACT

Original Research Paper Low swirl burners present an effective approach to increase stability in lean premixed
Received 25 April 2014 combustion. Effects of swirl number as a key parameter in the performance of these burners have
Accepted 05 June 2014 been investigated in several studies with different conditions of pressure, bulk velocity
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equivalence ratio and geometrical specifications. Swirler distance from the exit, called recess

length is another key parameter, which affects the performance of the burner and there are a few

-}?:yn‘,l‘;)oerrist'ure distribution studies about its effects on the performance of the burner. In this study by design and fabrication

Exergy analysis of a low swirl burner and setup a rig test, several combustion parameters include flame

Recess length temperature; flow rate, pressure and temperature of the air and fuel, and analysis of combustion

Swirler products have been measured. And the effects of recess length and equivalence ratio variations on
the performance of the low swirl burner have been studied. In addition, the exergy analysis has
been done in order to investigate the performance of these burners. Results reveal that increasing
recess length would result in wider range of lifted flame for different equivalence ratios. In
addition, results also show that although low swirl combustion is working on lean condition, it has
about 17 percent lower irreversibility ratio in comparison with diffusion flame from second law of
thermodynamic point of view. Besides, the heat transfer ratio has been increased about 14
percent in the lifted flame in comparison with the attached flame.
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7- Recess length
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1- Diffusion

2- High swirl burners (HSB)

3- Inner recirculation zone (IRZ)
4- Low swirl burner (LSB)

5- Low swirl injector (LSI)

6- Lifted flame
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1- Particle image velocimetry
2- Laser induced pre dissociation fluorescence
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2- Flash back
3- Turbulent flame speed
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