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Effect of Swirl Angles in Low-Swirl Combustor

Hwanghui Jeong”, Inchan Choi”, Keeman Lee™

ABSTRACT

A study has been conducted to investigate the effect of swirl angle in low swirl
combustor. In this study, the employed swirl angles were 28°, 32° and 37°. Direct flame
photos show that the width of the flame is expanded and the length of the flame is
shortened when swirl angle is increased. Also, as the swirl angle was increased, the flame
stability region could be widened due to the expansion of lower flammable limit. Between 3
and 7kW, CO emissions was below 10 ppm and NOx emissions was also below 27 ppm at
O, 15% basis over the lean burning range of 0.6 < @ < 09. From this investigation of
stability expansion effect and emission performance, it was identified that the swirl angle 37°

1s most suitable swirling condition in the low swirl model combustor.
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Fig.1 Schematic configuration of a low swirler
for the low swirl combustor

Table 1 Experimental condition.
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Parameters Range
Fuel CH,4
Oxidizer Air
Swirl angles(a) 28°, 32°, 37°
Dia. of nozzle(d, =2R,) 28mm
Dia. of combustor(D,) 74mm
Thermal power(kW) 3.0 -70
Equivalence ratio(®) 06 - 1.1
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Fig.2 Direct photos according to swirl angles
and with and without confined combustor

a=37° a = 32° a=28°
Fig.3 PIV images according to swirl angles with

thermal power 5kW and equivalence ratio
$=0.8(U,=3.2m/s)
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