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An Experimental Study on Droplet Size Characteristics of
Liquid Jets in Subsonic Crossflow

Min-Ki Kim* - Jinkwan Song* - Jinki Kim* - Youngbin Yoon**

ABSTRACT

A direct photograph measurement technique was used to determine the spatial distribution of the
spray droplet diameter in subsonic crossflow and it also obtain that SMD distribution by using
PLLIF technique. The injector internal flow was classified as three modes such as a normal,
cavitation, and hydraulic flip. The objectives of this research are getting a droplet distribution and
drop size measurement of normal flow and compare with the other flow effects. Although the
study showed visually that drop size were spatially dependent of Air-stream velocity, fuel
injection velocity, and normalized distance from the injector exit length.(x/d, y/d) There are also

difference characteristics between cavitation, hydraulic flip and the normal flow.
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Key Words: Transverse Injection(4=3 #A}), Cavitation(7} ¥18]°]4), Hydraulic flip effect(+¥H &
A}), SMD(Sauter Mean Diameter ; 392 7)), PLLIF(Planar Liquid Laser Induced
Fluorescence ; W #o]A F=334)
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Fig. 1 Experimental Setup for PLLIF & Photograph
Technique
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Table 1. Experimental Condition

parameter value
Air velocity 60 m/s
Air
temperature 300 K
Fuel
temperature 318 K (145 °C)
Fuel Water : Ethanol = 4 : 1 (20%)
Orifice
Diameter 0.5 mm

Round edged(L/d = 20),
Sharp edged (L/d = 5, 20)

1,2 3,45 6

Orifice Shape
AP(bar)

x/d 40, 60, 80, 100, 120
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Fig. 2 Discharge Coefficient of each injection pressure
difference
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Fig. 3 SMD versus y for different injection pressure
and nomalized distance x/d at the nomal
flow
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Fig. 4 Cross-Sectional distributions of SMD at normal

flow, AP=4bar
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Fig. 5 Centerline properties at various axial locations
of Nommal, Cavitation, Hydradic Fip flows
(v=21.05mys, d=0.5mm, der=0.44mm)
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