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Abstract
The paper deals with the experimental investigation of a cavitating free jet in water treatment. The focus
of the study is to determine the correlations between global and local flow parameters and the efficiency
of pollutant degradation as well as to establish an experimental procedure for further investigations in this
sector. Therefore the areas of chemical oxidation of luminol induced by hydrodynamic cavitation in a reactor
with two orifice geometries at different inlet pressures are identified. In addition, the bubble distribution of
the cavitation jet in the reactor and the bubble sizes in a section next to the jet are determined by a laser
light section method. Finally, this preliminary study links information of the chemical reactions with fluid
mechanical properties. From the spatial characterization of chemiluminescence and the associated properties
of the bubbles, conclusions can be drawn about the conditions at high degradation rates.

1 Introduction
The contamination of water by various substances, such as drugs, dyes, bacteria or viruses, receive increas-
ing attention. Indeed, sensitive methods for detecting these have become available in recent years. The
degradation of such water pollution can be achieved by hydrodynamic cavitation (e.g. Braeutigam et al.
(2012)). Due to bubble collapses in the cavitation field, extremely high temperature, pressure and heating
rates occur for fractions of seconds leading to a homolytic cleavage of water molecules creating short-living
reactive species such as ( ·OH), ( ·H) and (H2O2) (Braeutigam, 2016). These species contribute to degrada-
tion by oxidizing residues of the above substances, which is called advanced oxidation process (AOP).

2 Experimental setup
In this study the chemiluminescence of luminol in a cavitation reactor with an orifice forming a cavitating
free jet in the reactor is investigated. The diameter of the orifice and the inlet pressure are varied in a flow
of constant temperature at the inlet of the reactor.
The experimental setup (Fig.1a) comprises a tank, an inline plunger pump (variable speed, high pressure)
with an electrical power of P = 3.5 kW, maximum pressure of p1 = 160 bar, a maximum volume flow rate of
V̇ = 10.3 l/min, and the cavitation reactor. The cavitation reactor consists of a supply tube including an orifice
and a glass cylinder serving as a reaction chamber (Fig. 1b). The length and diameter of the reactor and the
thickness of the plate with the orifice are L = 71 mm, D = 14.9 mm, s = 2 mm, respectively. Two different
orifices were used in this study, one with diameter d = 1 mm, the other with d = 1.7 mm. The total volume of
the system is V = 1.1 liter. The flow is strongly accelerated when passing the orifice, resulting in a pressure
drop down to vapor pressure and bubble growth, leading to a cavitating turbulent jet. The resulting cavitation
bubbles in the reaction chamber are observable by optical methods. To reduce the influence of the curvature




