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Effects of a single roughness element on Venturi cavitation

Jongbin Hwang', Yisu Shin" and Jooha Kim'

Abstract In this study, we investigate the effects of a single roughness element on Venturi cavitation.
The single roughness element of hemispherical shape is installed at the throat inlet of a Venturi tube.
Since the wake behind the roughness element induces an additional pressure drop, cavitation inception
occurs at a higher Cavitation number for the Venturi model with the single roughness element than
for the Venturi model with no roughness. Cavitation bubbles form along the wake of the roughness
element and lengthen in the streamwise direction as the Cavitation number decreases, forming a
longitudinal cavitation. With a further decrease in the Cavitation number, the longitudinal cavitation
bubble merges with the sheet cavitation initiated from the exit edge of the Venturi tube throat,
followed by the shedding of cloud cavitation. The merging of the longitudinal cavitation and sheet
cavitation is accompanied by a sudden decrease in the discharge coefficient and an increase in the
pressure loss coefficient as it chokes the flow inside the Venturi tube.
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7|sMH o : Cavitation number

. . Aot : Venturi throat area
¢  Venturi converging angle Cp : Discharge coefficient
B : Venturi diverging angle w . Venturi width
y : Venturi area ratio H . Venturi height
P : Liquid density L . Venturi length
¢ + Pressure loss coefficient d : Single roughness element diameter

Piiroat : Pressure at Venturi throat
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Fig. 1. Structure of the cavitation in Venturi
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Fig. 2. Schematic diagram of the experimental
setup for Venturi cavitation
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Fig. 4. Schematic diagram of the experimental
setup for the Venturi cavitation visualization
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