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Numerical Analysis for Characteristics of Coaxial Swirl
Injector in High-Pressure Environment

Yoonwan Moon* -+ Woo-Seok Seol* : Dongjun Kim** - Youngbin Yoon™*

ABSTRACT

This numerical analysis was performed in order to validate adoption of the sheet breakup model in
high-pressure environment, which were used for prediction of spray characteristics in atmosphere
environment. In experiments the higher environment pressure the shorter breakup length; the results of
new sheet breakup model predicted the breakup length in good agreement with experimental results

qualitatively and quantitatively. Also the shape of spray calculated by numerical analysis were agreed
well with experiments quantitatively.
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Fig. 1 Schematic of coaxial swirl injector
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Fig. 2 Grid and boundary conditions
Table 1 Experiment condition

APW (bar) 5.79

m (g/s) 25.21

P, (bar) 1, 10, 40
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Table 2. The geometry of injector for validation(6]

T, Mm 3.0 R, mm 25
T, Mm 0.5 L,, mm 10.0
7 | 3 T, IIUN 1.0

a) Pamb = 1 bar

| b) Pamb = 40 bar

Fig. 3 Spray field comparison of numerical and
experimental results
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