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Effects of Angled Injection on the Spray Characteristics
of Liquid Jets in Subsonic Crossflow

Min-Ki Kim*, Jinkwan Song*, Jangsu Lee* and Youngbin Yoon**

ABSTRACT

The liquid column trajectory and column breakup length characteristics have been
experimentally studied in angled jets injected into subsonic crossflow. Pulsed shadowgraph
photography and Planar Liquid Laser Induced Fluorescence measurements were used to
determine the angled effects. And the main objectives of this research are to get a
empirical formula of liquid column trajectory and breakup length with below the 90°
degree injection angle conditions, and were compared with previous results. It was also
found that the empirical formula, which reversed injection conditions of air stream. As the
result, This has been shown that liquid column trajectories and column breakup length
were spatially dependent on various injection angle, normalized injector exit diameter,
air-stream and fuel injection velocity. Furthermore, the empirical formula of liquid column
trajectories and breakup length has been some different of drag coefficient results between
normal angled injection and reversed injection in subsonic crossflow.
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Fig. 1. Injector shape; (a) round-edge orifice

[Z/d=20], (b) angled orifices
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Table 1. Experimental conditions

Parameter value
Air velocity 60m/s
Air temperature 300K
Fuel temperature 318K (45°C)
Fuel Water : Ethanol = 4 : 1
(Ethanol 20%)
Orifice diameter 0.5mm
Orifice shape Round edged (L/d=20)
AP (bar) 1,23 45
x/d
('T\'rz:z\fgf:: 40, 60, 80, 100, 120
Distance)
30°, 45°, 60°, 75° 90°
Injection angle (forward injection)
105°, 120°, 135°, 150°
(reversed injection)
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