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Spray Plume Characteristics of Liquid Jets in Subsonic Crossflows

Jinkwan Song, Kyubok Ahn, Jeong-seog Oh and Youngbin Yoon
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Abstract

The effect of internal liquid flow on spray plume characteristics was performed experimentally in subsonic crossflows. The
injector internal flow was classified as three modes such as a normal, cavitation, and hydraulic flip. The objectives of the
research are to investigate the effect of internal liquid flow on the spray plume characteristics and compare the trajectory of
spray plume with previous works. The results suggest that the trajectory and width of spray plume can be correlated as a
function of liquid/air momentum flux ratio(q), injector diameter and normalized distance from the injector exit(x/d). It's also
found that the injector intemal turbulence influences the spray plume characteristics significantly.
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Fig. 2 Experimental Setup for PLLIF (Planar Liquid Laser
Induced Fluorescence)

Table 1 Experimental Condition

Parameter Value
Air veloccity 60 m/s
Air temperature | 300 K
Fuel temperature | 318 K(45°C)

Orifice Diameter | 0.5 mm

Round edged (L/d=20),

Orifice Shap Sharp edged (L/d=5, 20)
DP(bar) 1,2,3,4,5, 6
x/d 20, 40, 60, 80, 100, 120, 140, 160, 180

50 mmX 50 mmX330 mm o5, 200} $£F7)& A3}
o F71& Bojgo] Aok PLLIF 438 < 93 glo)#]i=
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Fig. 3 Discharge Coefficient of orifice d=0.5 mm as a
function of injection pressure differecnce
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Fig. 4 Internal and external flows of 0.5mm orifices
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Fig. 6 Spray plume trajectory at steady flow : penetration
correlations
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q = 171.9 (AP = Sbar) 6.715 8.250
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Fig. 8 Penetration correlations at cavitation flow
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