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Spray Characteristics of a Pressure Swirl Nozzle
for an Ambient Condition due to Flash Boiling

Wonho Kim* - Woongsup Yoon**"

ABSTRACT

Flash boiling takes place when the thermodynamic state of the liquid deviates from its
saturation limit over which the liquid temperature exceeds by a certain degree of superheat. The
liquid jet introduced into the lower pressure zone than the liquid saturation pressure experiences
a sequence of the atomization and disintegrated into numerous faster and smaller droplets. In the
present study spray characteristics for a flash swirl spray were experimentally investigated.
Injectant temperature is raised by a high frequency dielectric heating method and local spray
characteristics are instantly measured by Global Sizing Velocimetry (GSV, TSI Inc.). Dependence
of dimensionless superheat degree and injection pressure on total and local SMDs and mean
droplet size is quantitatively examined. The flash swirl spray has the relation in the injection
pressure and nozzle diameter in order to determine the spray quality, including the
dimensionless superheat degree. Small droplets occur in the void core and local droplet size

distributions largely depend on the dimensionless superheat degree and the injection pressure.

Key Words: Flash Boiling (7% ¥l5), Dimensionless Superheat Degree (-2t ¥ %), Pressure

Swirl Nozzle (382 $}F =Z), Spray Characteristics (&5 54)
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Fig. 1 Schematic diagram of experimental setup
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