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Effect of Gas-liquid Ratio on Characterization
of Two-Phase Spray Injected into a Cross-flow

Woo Jin Cho* - In Chul Lee* - Bong Su Lee* - Ja Ye Koo**

ABSTRACT

The effect of two-phase spray injected into subsonic cross-flow was studied experimentally.
External-mixing of two-phase spray from orifice nozzle with L/d of 3 was tested with various
air-liquid ratio that ranges from 0 to 59.4%. Trajectory of spray and breakup phenomena were
investigated by shadowgraph photography. Detailed spray structure was characterized in terms of
SMD, droplet velocity, and volume flux using PDPA. Experimental results indicate that
penetration length was increased and collision point of liquid jets approached to nozzle exit and

distributions of mist-like spray were obtained by increasing air-liquid ratio.
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Table 1. Test environment conditions and nozzle

properties
Parameter Water Air
Temperature (C) 20 20
Density (kg/m”) 998 1.21
Surface tension
0.0727
(N/m)
Orifice diameter
0.5
(mm)
Orifice length (mm) 1.5

Table 2. Experiment conditions

Parameter
Fuel flow (g/s) (water) 14 ~ 17
Airblast flow (g/s) (air) 018 ~ 088
Airblast velocity (m/s) (air) 186 ~ 389
Air to liquid mass flow ratio ALR (%)| 0 ~ 594
Crossflow VElOClty, Ucross (my/s) 34.6 ~ 461
p, U d
Re, =22 10° %
Hr
UCTOSSdCTOSS
Re cross = Py ZerossZeross 05 | 261 ~ 33
Hq
Crossflow hydraulic diameter,
120
dC'I'OSS (m
(0, U,)d
Wy, = Pg\Vpiast — VL 20 ~ 1250
9L
Two phase jet momentumflux ¢, |359 ~ 1064
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Fig. 2 Schematic of air-assisted injection system
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