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Atomization characteristics experiment of impinging jets
with power-law fluid
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Abstract: On the impinging injector platform, the effects of jet asymmetry, airflow disturbances and metal particles
on the atomization characteristics were studied by PIV (particle image velocimetry) technology. The experimental
results indicate that when the two asymmetric jets impinges at low weber number, the chain sheet appears, and as
the eccentricity increases, the link-length decreases. Fish bones regime can be found when the jet is with different
length. Additional airflow disturbances can increase the atomization quality, because when the surface wave s
intensity is increased, it will break up more easily, as a result, the width of fluid sheet and the SMD ( sauter mean
diameter) of droplets decrease. When power-law fluid contains aluminum particles, its strength is smaller and its
max length decreases obviously. The droplets” SMD convergence does not change, as well, the SMD reaches
convergence in shorter time. In conclusion, proper jet asymmetry, airflow disturbances and metal particles can
improve impinging jets” atomization performance with power-law fluid.
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Fig.1 Schematic diagram of the experimental setup
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Tab.1 Technical indicators of PIV measurement system
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Tab.2  Physical property of experimental fluid

Rk 934 BYIH A <10 m/s FYIHE>10 m/s 394 Fimik 1/
I 580 % B RHK B P RH IS8 (kg m™) (mN - m™)
0.15 8.014 0.616 24 13.316 0.330 72 998 72.8
0.25 14.571 0.621 76 34.510 0.298 58 998 72.8
0.35 19.310 0.583 51 43.083 0.295 47 998 72.8
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Fig.2 Picture of breakup mode at different Weber number ( We) and carbomer mass fraction (wy)
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Fig.3  Chain sheet images at different weber number and jet

eccentricity
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Fig.4  Increasing effect of jet eccentricity on link length at

various weber numbers
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Fig.5 Fishbone pattern of 0.15% carbomer gel
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flow at different velocity
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