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[. Introduction

Cavitation is a process of formation of cavitiesin fluids
filled with gas, vapor or a mixture of them (so-called
cavitation bubbles or cavities) [1]. Cavitation bubbles are
formed in those places where the liquid pressure reaches a
certain critical value of P,. The sharp collapse of the
generated gas cavities creates a very sharp sudden
increase in local pressure creating rapid change in
pressure and hydrodynamical properties of current
volume [2]. In the order to a low amount of the
engineering researches of this process, CAE investigation
of the cavitation has been conducted.

Il. Experimental part

For engineering modding of the process, the series of
experiments with a modd mixture on a vibration cavitator
(Fig. 2) were conducted. A modd water solution of
isopropyl alcohol with concetration 1,2x10° mol/l. Series of
indicative measurements of chemical oxygen demand were
done to analyse amout of oxidizable pollutants. Andytical
analysis was conducted due to recommendations[3].

The Dichromate Chemical Oxygen Demand (COD) test
measures the oxygen equivalent of the amount of organic
meatter oxidizable by potassum dichromatein a 50% sulfuric
acid solution. End products are carbon dioxide, water, and
various gates of the chromium ion. After the oxidation step
is completed, the amount of dichromate consumed is
determined titrimetrically or colorimetrically. Either the
amount of reduced chromium (chromic ion), or the amount
of unreacted dichromate, can be measured. If the latter
method is chosen, the analyst must know the precise amount
of dichromate added.

2 K,Cr,O; + 8H,SO, + 3C — 2K, SO+ 2 Crz(SO4)3 +
+3 CO,1 + 8H,0 [4]

Chemical oxygen demand results are usually expressed
by the amount of oxygen consumed during the oxidation
of organic matter. When oxygen is used as the primary

oxidant in the oxidation of potassium acid phthalate, the
equation above describes the reaction.

The results of the researches are shown in the Table 1
and Fig. 1.

TABLE 1

RESULT oF THE COD ANALYSIS.

Freqﬁfncy’ 0 | 35 | 40 | 45 50
4,48 8,64 18,24 | 29,44 29,44

0, demand, | 10,88 | 1344 | 24,64 | 3104 | 3264

mg/mi 16 | 27,52 | 30,08 | 39,04 | 36,48

21,12 | 32,64 | 3584 | 39,04 40,64
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Fig. 1 The relation between COD frequency values.

lll. Model of the laboratory device

For experimental investigations the compact laboratory
electromagnetic vibration cavitator (Fig.2) has been
used [4].

4 4 -
Fig.2 The laboratory electromagnetic vibration cavitator: 1 —
electromagnetic vibration drives, 2 — operational chamber with
three cavitation disks, 3 —liquid outlet , 4 —liquid inlet

Cavitation disks are moving in X-axis, creating digtortion
of the mixture wich follows the cavitation process.

For the analysis of hydrodynamics and cavitation
process a solid model of the laboratory cavitator has been
created in the CAD/CAE software complex of
SolidWorks 2016 Educationa Edition [5].

The solid mode of the operationa chamber with three
cavitation disksis shown in the Fig. 2.
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Fig.3 The solid model of the vibration
cavitator created in SolidWorks 2016
Educationa Edition.

Conclusions

The research results will be published. The results are
going to show simulation of the cavitation process, which
has a wide use in various industrial processes. That will
help in theresearch of the practical process using.
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