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Fig. 1. Experimental set up of the droplet impacting on

spherical surface.
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Table 1. Structure parameters of impacting surface.

BEMIZEN FH R BE HE BE HE WP

s, B
éﬁfﬁ dj/\jm 8 16 20 40 60 80
M 0250 0125 0,100 0.050 0.034 0.025
: 250 0.125 0.100 0.050 0.034 0.
§/mm

2.2 SRk
SIS R FH 2 B SR 998 kg /m® ZE IR K A hy i
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Fig. 2. Measurement of droplet diameter and its velocity:
(a) Before impacting; (b) impacting plane; (c) impacting

spherical surface; (d) velocity analysis.
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Fig. 3. Velocity of the falling droplet (§ = 0.05 mm !, We =
632.76).
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Fig. 4. Impacting velocity of falling droplets at different
heights.
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Fig. 5. Dynamic behavior of drops impacting on spherical surface of two curvatures (We = 632.76, Re = 13906.83): (a) 6 =

0.05 mm *; (b) 6 = 0.25 mm .
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Fig. 6. Dynamic spreading factor of droplet impacting on

different curvatures (We = 674+13, Re = 1425741923
Vim = 3.8m/s) .
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Fig. 9. Dynamic behavior of droplet impacting on spherical surface for different We (6 = 0.125 mm!): (a) We = 171.40; (b) We =

532.87; (c) We = 838.00.
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Abstract

The phenomenon that droplets impacting on the solid surface is ubiquitous in industrial applications such
as spray cooling, spray painting, ink-jet printing, and fuel-air mixing internal combustion engines. The dynamic
of droplet impacting on solid surface has been a hot topic in the area of fluid mechanics. Most of the existing
experimental studies focused on the droplet impacting on flat or cylinder surface whereas the droplet impacting
on a dry sphere surface, especially its effect from the sphere curvature, has been less investigated. Therefore, the
dynamic behavior of a droplet impacting normally on a dry sphere is experimentally investigated at the
relatively high Reynolds and Weber number in the present work. The impacting velocity of the droplet on the
sphere is discussed with consideration of air resistance effect. The influences of spherical curvature and Weber
number on the dynamic behavior and spreading factor are analyzed. The experimental results are compared
with those of previous impacting flat researches. The results show that the drop velocity fluctuates significantly
near the impacting sphere. The influence of the spherical curvature on the dynamic behavior of the droplet
impact is obvious. The maximum spreading diameter of the liquid film will exceed that of the sphere with a
curvature greater than 0.2 mm !, and some segments of the liquid film rim even slide down directly. When the
spherical curvature is less than 0.167 mm !, the dynamic behaviors of the impacting droplet will undergo the
spread, retraction, oscillation, and stable attachment after impacting. Then the maximum spreading factor of
the droplet impacting sphere is little influenced by the curvature, and gradually tends to that of the droplet
impacting plane with curvature decreasing. The Weber number has little influence on the spreading velocity of
the liquid film, but obvious on the retraction. The maximum spreading factor gradually increases with Weber
number increasing. A simple empirical correlation for the maximum spreading factor is obtained. This study

conduces significantly to further investigating the dynamic characteristics of droplets impacting on the sphere.
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