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Experiment on the breakup of round liquid jets in cross airflows

ZHU Ying, HUANG Yong, WANG Fang, WANG Xiong hui

(National Key Laboratory of Science and Technology on Aero'Engines,
School of Jet Propulsion,. Beijing U niversity.of Aeronautics’and Astronautics,

Beijing-100191;-_China)

Abstract:~ An experiment was condueted to_investigate the breakup processes of round
liquid jets in cross airflow with a high-speed video camera. T he orifice diameter of the nozzle
was 0. 3mm and the liquid used in_the test was water. T he liquid to-air momentum flux ratio
varied from 10.2 t6 80. /Theresults indicate that the initial surface waves are sinuous, which
will be developed into spiral waves by aerodynamic force. When the spiral waves grow large
enough, the liquid column will be either pinched due to surface tension or cut by aerodynamic
force, depending on the cross airflow velocity. The amplitude of the spiral wave is increased
with the rising cross airflow velocity. T he fluctuations of the liquid jets trajectories are lar ger
for higher airflow velocities, and weaker for higher liquid jet velocities. The correlations be-
tween the coordinates of the jet breakup locations and the liquid-to air momentum flux ratio
were concluded. The equation of the trajectory like parabola curve was derived for the jet

column trajectory before breakup.
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’ Table 1 Experimental operation parameters
, T/ K 208
vi/ (me s ") 3.8~ 7.8
1 u,/(me s ) 25.6~ 35.1
: / q= P}/ Pu? 10.2~ 80
| Reynolds  Rej= Pojdo/Y; 1390~ 2853
0.8 M Pa Weber  Wej= Pvidy/0 60~ 253.5
, Ohnesorge  Oh= HW;/(P;0d,) *° 0. 0026
, s 100 mm X
40 mm, s 2
) [ 10-12]. 2.1
do=0.3mm, ,
, L/do= 40,
4mm, 2~ 4 25.6m/s
) 3.8m/s 7. 8m/s,
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2~ 4 , 3.8,5.7,7.8m/ s ,
s , 7. 8do,
do . 2~ 4 12.1do 15. 8do . , ,
s 5~ 7 35.1m/s
s s 3.8m/s 7.8m/s,
, , 2~ 4

u,= 35. Im/s,v;=5.7m/s

Fig. 6 Breakup process of the liquid jet at
3 u,= 25.6m/s,vj= 5. Tm/ s u,= 35.1m/s,vj= 5.7m/s

Fig. 3 Breakup process of the liquid jet at
u,= 25.6m/s,v;=5.7m/s

4 w,= 25.6m/ s,v;= 7. 8m/ s 7 u,= 35 Im/s,v5=7.8m/ s

Fig. 4 Breakup process of the liquid jet at Fig. 7 Breakup process of the liquid jet at
u,= 25.6m/s,v;=7.8m/s w,= 35.1m/s, v;=7.8m/s
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Fig.11 Correlations betw een the coordinates of
averaged jet breakup locations and the

liquid/ air momentum flux ratio
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