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Abstract

This study examines dissolved oxygen enhancement in water using a hydrodynamic cavitation reactor equipped
with an orifice plate. The orifice plate is used as a device to induce cavitation. The study uses surface water with
an initial dissolved oxygen level of 1.5 ppm, which is insufficient to support aquatic life. The study compares six
different types of orifice plates with varying designs to induce cavitation. The variables considered include the
diameter of the holes on the orifice plates 2 millimeters and 4 millimeters, the number of holes 3, 4, and 5 holes,
and the treatment duration ranging from 5 to 90 minutes; samples were taken every 5 minutes. The experimental
results showed that the hydrodynamic cavitation phenomenon induced by all studied orifice plates could increase
the dissolved oxygen level to more than 5 ppm, which is sufficient for aquatic life, within a treatment duration of
10 minutes. It was found that the orifice plate with a 4-millimeter hole diameter and 4 holes increased the
dissolved oxygen level the fastest and to the highest level, raising it from 1.5 ppm to 9.5 ppm in 5 minutes and
reaching a maximum of 11.5 ppm in 25 minutes. The dissolved oxygen level increased during the first 30 minutes
of the experiment, then tended to decrease due to the rising water temperature. In conclusion, controlling water
temperature and residence time is crucial for effective DO enhancement using an orifice plate hydrodynamic
cavitation reactor. Temperature influences the solubility of oxygen in water, and prolonged residence times beyond

an optimal point may lead to decreased DO due to temperature rise.

Keywords: Dissolved oxygen (DO), Hydrodynamics cavitation, Orifice plate
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