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Numerical Study for Spray Characteristics of Liquid Jet in Cross Flow

with Variation of Injection Angle
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Abstract

The spray characteristics of liquid jet in cross flow with variation of injection angle are
numerically studied. Numerical analysis was carried out using KIVA code, which was modified to be
suitable for simulating liquid jet ejected into cross flow. Wave model and Kelvin-
Helmholtz(KH)/Rayleigh-Taylor(RT) hybrid model were used for the purpose of analyzing liquid
column, ligament, and the breakup of droplet. Numerical results were compared with experimental data
in order to verify the reliability of the physical model. Liquid jet penetration length, volume flux,
droplet velocity profile and SMD were obtained. Penetration length increases as flow velocity decreases
and injection velocity increases. From the bottom wall, the SMD increases as vertical distance
increases. Also the SMD decreases as injection angle increases.
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Table 1 Properties and test condition of liquid jet

Water
996

p(kg/m®)
o (N/m)
ulkg/m/s)

dy (mm)

63.5x 1073

8.65x 1074

0.5

v (m/s) 8.9 ~ 37.7
3.38 ~ 28.4

760 ~ 11300
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Fig. 1 Schematic of liquid jet and velocity contour
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Fig. 3 Profiles of volume flux, droplet velocity and SMD with different injection velocity at z/dy= 300
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