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A EHM= : Effects of Reversed Injection on the Spray Characteristics of Liquid Jets in
a High Speed Flight Vehicle

CHEXMAE - Z817] (Min—-Ki Kim, MStistm 7|Asa33ss, 2ALny)

At (Jangsu Lee, A2Cistm 7| A&t
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Abstract

It has been experimentally studied the liquid column spray trajectory in liquid jets
injected into subsonic crossflow. With water as fuel injection velocity, injection angle
were varied to provide of jet operation conditions. The Pulsed Shadowgraph
Photography and Planar Liquid Laser Induced Fluorescence(PLLIF) technique were
used to determine the injection characteristics in a subsonic crossflow of air. And
the mainly objectives of this research was obtain the empirical formula of liquid
column and spray region trajectory with forward and reversed injection of air stream.
As the result, This research has been shown that each trajectories were spatially
dependent on air-stream velocity, fuel injection velocity, various injection angle, and
normalized injector exit diameter. Furthermore, the empirical formula of liquid column
trajectories has been some different of drag coefficient results between forward and
reversed angled injection.
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Table 1. Experimental conditions

Parameter Value
Air velocity 60 m/s
Air temperature 300 K
Fuel temperature 318 K (45 °C)
Fuel Water : Ethanol = 4 : 1 (Ethanol 20%)
Orifice diameter 0.5 mm
Orifice shape Round edged (L/d = 20)
AP [bar] 1,2, 3, 4,5
x/d [Normalized Transverse Distance] 40, 60, 80, 100, 120
30°, 45°, 60°, 75°, 90°
L (forward injection)
Injection angle . . . .
1057, 120°, 1357, 150
(reversed injection)
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Fig. 2 Experimental apparatus; (a) Direct photograph, (b) PLLIF measurement
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Fig. 3 Spray patterns at various angled injection (AP = 3 bar, g = 65); (a) 30°, (b)
60°, (c) 90°, (d) 120°, (e) 135°, (f) 150° injections
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