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An experimental investigation on impingement characteristics of droplets
with various incidence angles impinging on wetted surface
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Abstract: The phenomena of millimeter sized water droplets impinging on a thin stationary
water film at multiple incidence angles are experimentally investigated in this work. The effects of
water droplet impacting Weber number, incidence angle, and dimensionless water film thickness
on crown characteristic parameters and splash threshold are comprehensively analyzed. The
experimental results show that as the tangential impacting Weber number is constant, the height
of the liquid crown increases with the increase of the incidence angle, but the evolution law of the
liquid crown radius is independent. As the normal impacting Weber number is constant, the
height and radius of the liquid crown increase with the decrease of the incidence angle. As the
dimensionless water film thickness increases, the radius of the liquid crown top decreases, while
the radius of the liquid crown bottom increases. The height of the liquid crown first increases and
then decreases with the increasing dimensionless film thickness. The prediction models are
summarized to describe the experimental results of the maximum liquid crown height and the
evolution of the liquid crown radius over time when the dimensionless water film thickness is 0.1.
The splash threshold models for the dimensionless water film thickness of 0.1 and 0.2 are also
summarized, respectively.
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Fig. 3 Impact phenomena of water droplets with different normal impacting We, (v, = 0.54 m/s, 6 = 0.1)
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