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

Min-Ki Kim, Jinkwan Song, Jinki Kim, Yongseok Hwang, Youngbin Yoon
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Abstract

The spray characteristics and drop size measurements have been experimentally studied in liquid jets injected into subsonic
crossflow. With water as fuel injection velocity, injection angle and atomizer internal flows were varied to provide of jet
operation conditions. The injector internal flow was classified as three modes such as a non-cavitation flow, cavitation, and
hydraulic flip flows. Pulsed Shadowgraph Photography measurement was used to determine the spatial distribution of the
spray droplet diameter in a subsonic crossflow of air. And this study also obtains the SMD (Sauter Mean Diameters) distri-
bution by using Planar Liquid Laser Induced Fluorescence technique. The objectives of this research are get a droplet dis-
tributions and drop size measurements of each condition and compare with the other flow effects. As the result, This research
has been showned that droplet size were spatially dependent on air-stream velocity, fuel injection velocity, injection angle
effects, and normalized distance from the injector exit length(x/d, y/d). There are also different droplet size characteristics
between cavitation, hydraulic flip and the non-cavitation flows.
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Fig. 1 Experimental apparatus

Table 1 Experimental Conditions

parameter value

Alr velocity 60 m/s

Air temperature | 300 K

Fuel temperature | 318 K (45°C)

Fuel Water : Ethanol = 4 : 1 (20%)

Orifice Diameter | 0.5 mm

Round edged (L/d = 20),

Orifice Shape Sharp edged (L/d = 5, 20)

P(bar) 1,2,3,4,56

x/d 40, 60, 80, 100, 120

30°, 60°, 90°, 120° 135° 150°

Injection angle
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