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Breakup characteristics and surface wave phenomenon

of round liquid jets in crossflows

WANG Xiong-hui, HUANG Yong, WANG Fang,
WANG Shao-lin, LIU Zhilin

(National Key Laboratory of Science and Technology on Aero-Engine Aero-thermodynamics.,
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Abstract: An experiment was conducted to investigate column breakup process of round

liquid jets in crossflow. High-speed camera was employed to observe surface wave phenome-

non and the formation of droplets. The injectors used in the experiment were plain orifice

nozzle and their diameters were 0. 3mm and 0. 5mm. The test liquid was tap water. Test

Weber number covered the range of 1. 7~7, and liquid-to-air momentum flux ratio varied

from 3. 4 to 83. Present results indicate that the surface wavelength, is in negative propor-

tion to the logarithm of Weber number. With the increase of the logarithm of Weber num-

ber, the diameters of droplets increase linearly. Droplets’ velocities, both streamwise direc-

tion and cross stream direction, are independent on their diameters. In the range of the ex-

periment, droplets’ cross stream velocity equals to about 0. 94 v;, and droplets’ streamwise

velocity is about 0. 085u,. The results of surface wavelength and droplet’s diameter and ve-

locity can significantly improve the accuracy of primary breakup model.
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. Table 1 Experiment parameter
T/K 293~298
0.3mm  0.5mm, L/d=40,
o/ (kg/m’) 996
' o./ (kg/m*) 1.17
. ' , v/ (m/s) 1.6~8. 15
SR mm,
u,/(m/s) 18.3~37.2
[14] 300 W /,L,/(Pél M S) 854. 4
IDT Xestreamn 5/10* (N/m) 70.9
VISIONXS-3, / 9= /pus 8. 4~83
628 Hz 5 pus Reynolds  Re; = pjvdo /4 933~2730
2500~4100 Hz. 15~20 s, Weber  Wee=puuids /o L7~
1, i Ohnesorge  Oh=;/(pjody) "’ 0.0026
s a
) s Ohnesorge 2
Oh ) 0. 002 6. v Table 2 Experiment uncertainty
1.6~8.15m/s, u, 18.3~37.2 %
0
m/s, / q 3.4~83, Weber
W, 1.7~7.0 Ah/h 1.7
e, L7~T7.0.
P Ap/p 10
A/t Au, /u, 0.2~0. 44
ARJR Av, /v 1.2~4.5
Agq/q 1.5~8.7
A[J/p 10% AWe, /We, 0.4~0.9
ARe;/Re, 2.30

/mm 0.25~0. 33
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