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Atomization characteristics experiment of impinging jets

WANG Hui,CAO Wei, ZHANG Shuai, GUO Yongjun, YANG Qi, WU Shaohua

( Combustion Engineering Research Institute, School of Energy Science and Engineering,

Harbin Institute of Technology, Harbin 150001, China)

Abstract: To improving the atomization characteristics of dual impinging jets, based on the impinging jets platform
established by ourselves, the effects of jet velocity, impingement angle, nozzle diameter and liquid viscosity on the
atomization characteristics were studied by CCD Photography technology. The experimental results indicate that with
the increase of Weber number and impingement angle, the spray angle is increased, droplet SMD is decreased and
the droplet distribution is more uniform. When the nozzle diameter is small, the thickness of liquid sheet is small,
the liquid sheet is unstable and the spray angle is small. The nozzle diameter has litile influence on SMD. Besides,
the larger the liquid viscosity, the more unstable of the liquid, the larger the liquid size, the smaller the spray angle
and the larger the droplet SMD. When the Weber number is small, the difference is obvious and when the Weber
number is large, the difference is smaller. Also, in the study of 40% concentration of glycerol solution atomization
characteristics, the phenomenon of liquid sheet flip was observed, and multiple consecutive perpendicular liquid
sheets could appear down from the impact point. In conclusion, increasing the jet velocity and impinging angle and
decreasing the liquid viscosity can improve the atomization characteristics.
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Fig.1 Schematic diagram of the experimental setup
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Tab.1 Physical property of glycerite

AR AR i/ wE/ Kifisk 11/
N % (mPa - s) (kg -m™) (mN-+-m™")

0 1.005 998 72.8

20 2.025 1052 72.1

30 3.040 1078 71.2

40 4.952 1104 70.2
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Fig.3 Water impinging spray images at different Weber number
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Fig.4 Glycerite impinging spray images at different Weber number
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Fig.6  Effects of Weber number on spray angle and SMD
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