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Abstract

When a cup falls and hits the ground, it can create a high-speed cumulative jet. It is divided into
three stages: microgravity free-fall, impact, and cumulative jet.

In microgravity, the depth of the water crater d gradually increases with the time of falling t, and
after reaching the maximum limit, it no longer increases d=dmax(1-"). The hydrophilic contact
surface causes the water surface to form a spherical water crater. The larger the contact angle, the
deeper the maximum depth dmax of the water crater, with the maximum water crater being
hemispherical. The lift velocity coefficient & is positively related to the ratio of surface tension and
viscosity.

During the impact, the huge inertial acceleration G=131g causes the water crater to collapse and
gather, and the cumulative effect amplifies the original speed to produce a high-speed cumulative jet
Viet?=KV2. The cumulative coefficient K is positively related to the depth of the water crater d, for the
hemispherical water crater K=18. When ho is not high, the water crater is not formed, the K value is
small, and the cumulative effect is small; after the water crater is formed, the K value reaches the
maximum, and Viet? has a fixed maximum slope relationship with ho.

The jet flows upward as a projectile motion, and the maximum height Hmax=Kho.

A cylindrical PET bottle, with a diameter of 5.5 cm and water volume of 60 ml-100 ml, falls from
25 cm height, forming a water crater of almost 3 cm depth, and produces a 10 m/s cumulative jet
upon impact. When the water volume is less than 30 ml, it cannot form a water crater and the liquid
rubs against the bottom of the cup, so there is no cumulative jet. There is no significant difference

between 30 ml to 100 ml, so 30 ml has the best energy conversion efficiency.
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90 ft. Vertical Spike Wave in Slow Mo
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Sz =5
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[STEPHANGEKLE AND J.M.GORDILLO, Generation and Breakup of
Worthington Jets After Cavity Collapse] F$£%1]” after impact a
large cavity is created beneath the surface which subsequently
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Experimental Study of Worthington Jet Formation After Impact of

Solid Spheres, Master of Science in Ocean Engineering at the

MASSACHUSETTS INSTITUTE OF TECHNOLOGY June 2011]JF]FHEK
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Figure 4-11: The stages of hydrophobic sphere impact. and Worthington jet. evelution
are shown.
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