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Experimental Study of Spray Characteristics of Liquid jet
in Cross-flow

Jung-Bin Ko* - Kwan-Hyung Lee* - Hee-Jang Moon™ - Ja-Ye Koo**

ABSTRACT

The spray characteristics of liquid jet injected in subsonic cross-flow were investigated numerically and
experimentally. The behaviors of column, penetration and breakup of plain liquid jet in non-swirling
cross-flow of air have been studied. Numerical and physical models are based on a modified KIVAT code.
The primary atomization is represented by a wave model based on the KH(Kelvin-Helmholtz) instability that
is generated by a high interface relative velocity between the liquid and gas flows. CCD camera has been
utilized in oder to capture the spray trajectory. The nozzle diameter was 0.5 nn and its L/D ratios were
between 1 and 5. Numerical and experimental results indicate that the breakup point is delayed by increasing
gas momentum ratio, the penetration decreases by increasing Weber number and the turbulent or
nonturbulent liquid jet is obtained at different L/D ratio.
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Table 1. Test environment conditions and properties.

Water Air
T(T) 20 10
P(atm) 1 1
p (kg/ m3) 998 1.25
7 1.0x10"° | 1.77x107°
u(m2/s) 1.0x107% | 1.41x107°
o(N/m) 0.0727
V() 2.2~17.26 20~65
-
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Fig 1. Schemetic of Cross—flow system
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Fig 2. Spray structure of liguid jet in crossflow at
We=2619,qg=1801,UD=3
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Fig 3. Comparison of experimental data with
numerical data and Wu at el
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Fig 4. Breakup point versus momentum ratio with
different /D ( We = 262 )
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Fig 5. Breakup point versus momentum ratio with
different Weber number ( L/D = 3 )
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