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Fig.1 Schematic diagram of particle impacting on

droplet surface
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Fig. 2 The process of particle impacting on

droplet surface
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Tab. 1 Particle parameters in the experiment (sinking)

of Lee et al.

0,/(kg *+ m™*) v/(mes 1) r/mm 0./

1990 0.73 0.87 154
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Tab. 2 Particle parameters in the experiment (bounce)

of Lee et al.

0,/(kg+m™) o/(mes )  r/mm 0,/ 0./

1320 0. 89 0.96 154 105
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Fig. 3 Displacement changes in the process of

particle moving
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Fig. 4 Moving process analysis after particle impacting

on droplet surface
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Fig.5 Evolution of each force exerted on the sinking

coal ash particle
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Fig. 6 Variation of forces on particles with time in

the sinking process
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Fig. 7 Evolution of each force exerted on the
subsidence coal ash particle in the process of

bounce and oscillation
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Fig. 8 Evolution of each force exerted on the
rebound coal ash particle in the process of

bounce and oscillation
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particle with moving time
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Research on dynamic behavior characteristics
of micron particle impacting on droplet surface

XIE Jun*', ZHAO Bingzi's LI Chenxi, FU Zheng’. LI Rundong'
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Abstract: The processes of particles impacting on droplet surface are observed frequently in daily life
and industrial applications. There are few researches on the impacting of micron particles on droplet
surface all over the world. So the impact behavior of micron particles on droplet surface is studied by
numerical calculation method. The dynamic model of particles impacting on droplet surface is
established to study the impacting process. The changes of force, displacement and three-phase
contact angle during particles impacting under different initial impacting velocities are analyzed. It is
found that the surface tension and form drag are the main forces when particles impact on droplet
surface. For 10 pm particles, the critical velocity between sinking and bounce is 9. 080 m/s, and that
between bounce and oscillation is 1. 323 m/s. During the sinking process, the dominant force changes
from form drag to surface tension. In the process of bounce and oscillation, its motion is divided into
two parts: subsidence and rebound. During the subsidence process, the dominant force changes from
form drag to surface tension. In the rebound process, the dominant force changes from surface tension
to form drag, then changes back to surface tension. The higher the initial impacting velocity, the
greater the force, the faster the velocity, displacement, three-phase contact angle of particles change,

and the easier the particles sink into the droplet.

Key words: particles; impact; droplet surface; surface tension; form drag



