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Abstract

In order to explore the effect of the initial velocity and the constraint point between droplets on
the droplet jump caused by the agglomeration of moving droplets and static droplets, a one-way
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finite element model was used to simulate the droplet jump, and the simulation results were veri-
fied by experiments. The results show that the initial velocity of the moving droplet accelerates
the droplet deformation during the jumping process, and the bouncing velocity decreases with the
increase of uo of the moving droplet. As the height of the constraint point increases, the bounding
speed increases. The main source of total kinetic energy of the coalesced droplet changes from the
released surface energy to the initial kinetic energy of the moving droplet, but the proportion of
bouncing Kinetic energy in total Kinetic energy decreases. In addition, the initial velocity of the
moving droplet increases the droplet deformation, and accelerates the coalescence-induced jump
process, but inhibits the jump height, while the constraint point promotes the droplet bounce.
This work will bring new insights into droplet jumping behavior and promote its application in
related fields.
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Figure 1. Schematic diagram of droplet coalescence jump process
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Figure 2. Model grid diagram
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Figure 3. Point-by-point constraint diagram
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Figure 4. Under different initial velocity u,, the number of We changes with the dimensionless height of the constraint point
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Figure 5. (a) Change of droplet vertical velocity v with time z at different initial velocities; (b) The change of the drop ejec-
tion time t; and the horizontal ejection velocity u; with the initial velocity at the same height of constraint point; (c)

Change of droplet horizontal velocity u with timezat different initial velocities
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Figure 6. (a) Change of droplet vertical velocity v with time z at different constrained heights; (b) At the same initial veloci-
ty, the drop ejection velocity v; and u; in vertical direction and horizontal direction change with the height of the con-

straint point; (c) Change of droplet horizontal velocity u with dimensionless time z at different constrained heights
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Figure 9. Velocity field and velocity cloud of droplets at different times under different initial velocity uq and different con-
straint point heights h
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Figure 11. Change of dimensionless energy with initial velocity when droplets ejection conclusion
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