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Abstract:

Hydraulic jump is a rapid and sudden transition from a high-velocity supercritical flow to a subcritical flow
in an open channel flow. Stilling basins are used to control the hydraulic jump at the downstream of chutes,
sluice gates,... End Sills, baffle blocks and negative steps are often used to control hydraulic jumps in
stilling basins. The present study focuses on the formation of hydraulic jump in the new type of stilling
basins with stepped sills. Extensive experiments were conducted in a rectangular flume 0.6 m wide, 12.0 m
long and 1.0 m deep, with various discharges from 30 to 120 I/s. Water was pumped from an underground
sump into a head tank and the discharge was measured with a ultrasonic flowmeter. At the downstream end
of the head tank there was a sluice gate into the flume. The edge of the sluice gate has a streamlined lip in the
shape of a half-cylinder of diameter 20 cm to minimize flow contraction and provide a uniform supercritical
flow. A point gauge with an accuracy of 0.1 mm was used to measure water depths. In order to visualize the
flow field, the dye-injection method and a high speed camera were employed. A tailgate located at the
downstream end of the flume was used to control the tailwater depth. The effects of stepped end sills on
hydraulic jumps were investigated experimentally. Firstly, dimentionless parameters affecting the hydraulic
jump on stepped sill introduced using Buckingham & theorem. The effect of important parameters such as
approach Froude number (Fry), relative tailwater depth (y;/y;) and the end sill geometry (shape and relative
height of sill (s/y1)) on hydraulic jump were investigated. The hydraulic jumps over stepped end sills were
classified into A-jump, B-jump, minimum B-jump, C-jump and minimum C-jump. By changing the type of
flow from A-jump to minimum C-jump, the jump is going to sweepout from basin. A-jump is entirely
formed in the basin and at the upstream of sill. In the case of minimum C-jump, most of the surface roller of
jump formed at the downstream of sill. The flow types are presented in the form of 6 different diagrams as
functions of the relative step height s/yl. By increasing the tailwater depth, sill height, the probability of
occurance of hydraulic jump in the stilling basin increased. It was found that the sill with 2 steps have better
performance in stabilizing the jump in the stilling basin as compare to sill with 3 steps. By increasing the
approach Froude number, the jump began to sweep away from basin. By knowing the initial condition like
upstream velocity and upstream froude number, tailwater depth, sill height and its number of steps the toe
distance from sill can be found out with desirable accuracy.

Keywords: Hydraulic jump, experimental study, stepped sill

247



	مینایی گیگلو، قدسیان
	مینایی- قدسیان



