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Control of cavitation in Venturi using hemispherical bump

Jongbin Hwang', Yisu Shin" and Jooha Kim"

Abstract In this study, we investigated how the performance of a Venturi changes when a hemispherical
bump is applied to the divergent part of the Venturi tube and what causes the performance difference.
The Venturi-tunnel experiment was conducted in the Reynolds number range of 0.2 x 10° - 1.2 x 10°
and cavitation number range of 0.9 - 10. The bump was found to reduce the pressure loss coefficient
and increase the discharge coefficient by shortening the cavitation length. The decrease in the
cavitation length by the bump was explained by the strengthening of the re-entrant jet. The wake
generated from the hemispherical bump seems to increase the adverse pressure gradient on the Venturi
surface, thereby strengthening the re-entrant jet.

Key Words : Cavitation (35 4, Venturi (H15-2]), Bump (§71%), Flow visualization(-57 ] 3}

7|sMH Athroat : Venturi throat area
Cq : Discharge coefficient
o : Venturi converging angle W - Venturi width
B : Venturi diverging angle H : Venturi inlet height
Y : Venturi area ratio h : Venturi throat height
0 : Liquid density d : Diameter of hemispherical bump
u : Dynamic viscosity of fluid Piroat : Pressure at Venturi throat
¢ : Pressure loss coefficient Pyapor : Vapor pressure
o : Cavitation number P : Pressure at Venturi inlet
Re : Reynolds number Pou : Pressure at Venturi outlet
Q : Measured flow rate
" Department of Mechanical Engineering, Ulsan Vibroat : Venturi throat flow velocity
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Fig. 1. Structure of the cavitation in Venturi
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Fig. 2. Schematic diagram of the experimental set-up for Venturi cavitation
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Fig. 3. Geometry of the Venturi with hemispherical
bump: (a) Front view, (b) Top view.
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Fig. 11. Development of the re-entrant jet for the (a)
base model and (b) bump model.
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