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Characteristic of Liquid Jet in Subsonic Cross—flow
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Abstract

The present study has numerically and experimentally investigated the spray behavior of

liquid jet injected in subsonic cross-flow. The corresponding spray characteristics are correlated

with jet operating parameters. The spray dynamics are known to be distinctly different in the
three regimes: the column, the ligament and the droplet regimes. The behaviors of column,
penetration and breakup of liquid jet have been studied. Numerical and physical models are base

on a modified KIVA code. The primary atomization is represented by a wave model base on the
KH(Kelvin-Helmholtz) instability that is generated by a high interface relative velocity between
the liquid and gas flows. In oder to capture the spray trajectory, CCD camera has been utilized.
Numerical and experimental results indicate that the breakup point is delayed by increasing gas

momentum ratio and the penetration decreases by increasing Weber number.
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Table 1. Measurement of test environment

condition and properties.

Water Air
T(C) 20 10
p (kg/m*) 998 125
p 1.0x107° | 177x107°
vim?/s) | 10x107% | 141x107°
o (N/m) 0.0727
V() 2.2717.26 20765
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Fig 1. Schemetic of Cross-flow system
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Fig 2. Angle of breakup point versus

momentum ratio
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Fig 3. Comparison with experimental and

numerical results at same Weber number
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Fig 5. Penetration length as a function of

the time
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