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An experimental study of circular and polygonal

hydraulic jumps of low Reynold numbers

Abstract

When a jet of water falls vertically on to a horizontal plate, it spreads out
rapidly in a thin layer until it reaches a critical radius at which the layer depth
increases abruptly. This phenomenon commonly called the circular hydraulic
jump. We study the variations of the circular hydraulic jump radius, as a
function of volume flow rate of the jet, the drop height, and the viscosity of the
fluid at low Reynold numbers (20 <Nr < 150).

When a jet of ethylene-glycol mixed with water (the kinetic viscosity is 10
times of water) falls on to a horizontal plate which is immersed in the same
liquid with height h. We find the circular state frequently undergoes
spontaneous breaking at its axial symmetry into a stationary polygonal shape.
Rather than displaying the weak angular deformation generally seen in fluids,
the jJump forms clear corners and edges that are often straight. Several of
these polygon formations show consistency in height h. And we find the
polygon structure rotates in a horizontal motion.

When a jet of water falls on to a horizontal plate, and the plate is rotated by
a motor ,we find the axial symmetry of the free surface of circular hydraulic
jump is spontaneously broken a various number of cornered polygonal shapes.
We study the number of corners as a result of the volume flow rate of the jet,
the drop height and the viscosity of the fluid in the experiment. And the
frequency of rotation of the plate is taking into consideration.
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