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Internal Flow Characteristics & Performance Analysis of
Plain Orifice and Pressure Swirl Atomizers
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ABSTRACT

Performed were 2-phase numerical studies on two types of fuel atomizers, plain orifice and
pressure swirl atomizer. In case of plain orifice, cavitation model was applied so that discharge
coefficient, cavitation size, and magnitude of cavitation region characterized and compared with
experimental results for several different pressure enforced to the orifice. In case of swirl
atomizer, VOF model was applied to analyze air core size, spray angle, and wall pressure

distributions with comparison of experimental results.
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Table 1. Discharge coefficient of sharp orifice

(Pin=1Mpa, 1/d=2)
Cd
Pearce & Lichtarowicz Eq.

L 0.643

(cavitating flow) [8]
Nurick Eq.[10] 0.653
Ohrn Experiment[9] ~0.63
This Study 0.67
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Table 2. Experimental conditions of swirl
atomizer
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chamfer| (.867 25 0.266 1.0 135,400

sharp 0.867 25 0.274 1.0 | 36.600
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Fig. 4 Numerical modeling method and calculation result of
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Table 3. Discharge coefficient and spray angle
of swirl atomizer

a Cd

chamfer| sharp |chamfer| sharp
Inviscid 32 0.38

Yule|Exp.| 317 |(a)] 32° 0.394 0.408
[12]| Cal.| 34" |(b)} 338" | 0.407 0.381
36° |(a)| 34°

Computed 0.400 0.409
346° |(b)] 31.9°
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