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Influence of air split of a radial swirler on ignition and
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Abstract: The air split of the second stage of the radial swirler was taken as the main
design parameter for the ignition and extinction characteristics. Test study showed that the
fuel in the chamber, atomized by the co-rotating swirler cup with strong swirl number, has
been basically atomized at ignition and lean blow-out conditions of atmospheric pressure and
room temperature as a stable fuel atomized at the air-fuel-ratio greater than 3. The droplet
had sufficient secondary atomization when the air split ratio of the primary and the second
stage of swirlers changed from 0. 8 to 1. 2, making the swirl cup droplet Weber number grea-
ter than 40. Therefore, increase of the second stage of swirler air split will not further improve

the atomization quality, there is no influence on the ignition and extinction characteristics.
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Table 1 Comparison of case 1—case 3 between

design and simulation results

C,A./mm® S

ﬁ$ N N NG e N N Sz e
BT AR Bt HAE A

1 96. 6 100. 4 1.28 1. 24

2 115.4 120. 8 1.28 1.24

3 135.3 141.7 1.28 1.24
A/ % 19. 52 20. 30 —0.02 —0.13
A/ % 40. 16 41.10 —0.01 —0.33
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Fig. 2 Model of radial swirler’s fluid domain
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kS o/ (kg/m*) We U/(m/s)
1 1.2007 53. 96 109. 27
2 1.1954 41.92 96. 53
3 1.1954 41. 96 96. 57
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