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Abstract

Present study visualized flow pattern and investigated spray characteristics of twin-fluid

atomization with converging-diverging nozzles. Particle sizes were measured by using the

Malvern particle analyzer, and the radial size distributions were evaluated by using the tomogra-

phic transform technique. The results show that the SMD generally increases in the radial

direction at a prescribed liquid flow rate and the increasing rate in the SMD becomes gradual as

atomizing gas pressure increases. The SMD decreases as the liquid flow rate increases at a fixed

GLR (gas/liquid mass ratio). The atomization performance of the protrusion-type nozzle turned

out to be superior to that of the flush-type. However, in the case of the protrusion-type, flow

separation occurs outside the liquid delivery tube when the pressure at the gas nozzle chamber is

high enough, which may deteriorate the atomization performance.
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Fig. 2 Cross-sectional views of converging-diverging (CDI) twin-fluid atomization nozzles.

Table 1 Geometric dimensions and flow condi-

tions of a perfect gas in CDI nozzles.

Protrusion height[mm)

0 2 4
d:[mm] 8.0 8.56 9.12
d,[mm) 10.0 10.0 10.0
A.[mm?] 28.34 21.03 13.23
M., s 3.10 2.35 1.81
M., s 0.47 0.53 0.61
P., .{MPa] 2.218 1.370 0.591
P, »s{MPa] 0.274 0.218 0.162
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Fig. 4 Schematic of supersonic flow pattern in (a)
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bution and obscuration in CDI nozzle.
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