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Abstract

This research explores and aims to investigate the phenomenon of an ice gradually speeds up
spinning when rapidly melting in a rotational vortex. According to references, the acceleration of
the flow near rotation axis can be explained by solving basic fluid dynamic equations, but the

parameters affecting the results and mechanism details were not discussed.

We study the “near-axis acceleration” flow field properties through experiment with variables such
as driving angular speed, boundary condition, and viscosity distribution. Also, we analyze the
results by the variables and PIV measurement. We found that the boundary conditions and initial
conditions such as the initial driving angular speed and the convection speed can be crucial factors,
and they significantly affected the angular speed-time curve of the ice model. We also present the
flow structure with time by PIV measurements and give the observations and results reasonable
explanations. By using simulation, we also found out the mechanism of the “sharp deceleration of
the vortex” phenomenon in the experiment. In the end, based on the experiment results we have
obtained, we gave several proposal for further studies in fluid dynamics, such as eliminating and

controlling excess vortices.
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FIG. 2. (Color online) Composite pictures to characterize the fluid flow above the hump [(a), (b)] or the plateau (c), as the rotation rate
!/2x increases. The pictures combine the use of slice illumination of fluid tracers (in false colors, detailed in Ref. [33]) and backlighting of
se interface below. The spacing between dark lines in the upper part of these pict es a scale of 1 cm. Images in (¢) are also interfered
y droplets that are ed] d during the transients, but the spatial structure of the flow is still recognizable.
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