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Effect of Internal Swirler Angle and Swirl Chamber Aspect Ratio of

Nozzle on Spray Characteristics
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Abstract

The Objective of this study is to investigate the effect of internal swirler angle
and swirl chamber aspect ratio of nozzle on spray characteristics for application
of spray system in micro fabrication process. The macro-spray characterictics
such as the spray angle and breakup process were obtained by photographs
illustrating atomization. The micro-spray characteristics such as droplet size and
axial velocity were measured by using PDA with swirler angle and swirl
chamber aspect ratio. The swirler angles were 135°, 27", and 405°. The
swirl chamber aspect ratios were 1.2, 1.6, and 2.0. It was found that the smaller
swirl chamber aspect ratio was, the larger axial velocity and drop size were.
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Fig. 2 Configuration of nozzle and swirler
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Table 1 Specification of nozzles

Swirl Swirl .
Aspect| Swirler
Nozzle | Siamerer | Clength | ratio | angle
d mm) | 1(mm | V| a(D)
Al 135
A2 132 1.2 27
A3 40.5
A4 135
A5 11.0 175 16 27
A6 40.5
A7 135
A8 220 20 27
—— N
A9 40.5
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Fig. 4 Flow rate with nozzle and injection pressure
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Fig. 7 Probability density function of axial
velocity and drop size with axial distance
(Swirler angle=135 °, Aspect ratio=1.6)
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