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Dispersion refers to the normative operations used in the milk processing, the fat
content of which does not exceed more then 2-4% [1]. Execution of this operation causes
an increase in the unit cost of dairy products. This is explained by the fact that the energy
costs of the process for the most common valve homogenization in the industry are more
than 8 kWh/t of homogenized milk [1.2].Scientists have proposed 10 hypotheses that do
not fully explain the theory of the process in the area of the valve slit, which is associated
with high speeds of milk (over 100m/s) and microscopic particle size with an average
diameter of 1 um or less [1.3].

The results of the study of promising areas for improving the energy efficiency of
dispersion suggests that a significant reduction in energy costs can be achieved by
developing designs based on creating the maximum difference between the rates of skim
milk and cream [4]. During the operation of the dispersant, pre-skimmed milk is fed to the
chamber, the shape of which assumes the presence of the largest narrowing of the
confuser, in which the required amount of cream, calculated from the material balance
equation, is fed to it from the cream supply tank through the annular gap formed [3]. Thus
in the place of receipt of a dispersed phase (cream) the maximum difference of speeds of
dispersion and dispersed phases is created.

Rational values of hydraulic, technological and structural parameters of the jet-slit
homogenizer for achievement of the average size of fat balls at the level of 0,75-0,80
microns and the minimum specific energy consumption are analytically determined [2,5]:

- the optimization of the shape of the inner surface of the confuser in the supply
zone of the fat phase indicates that the lowest energy consumption is provided when using
the camera, with a conical shape of the inner surface;

- it is determined that increasing the efficiency of the jet-slit homogenizer can be



achieved by reducing the supply of the dispersion phase, increasing the inner diameter of
the confuser at the site of greatest narrowing, increasing the width of the annular slit for
feeding cream, using a chamber having a conical shape of the inner profile possible fat
content of the finished product during normalization of fat content [6,7].

The obtained data show that to reduce energy costs while providing the same
average diameter of fat globules (0.8 um) it is necessary to use a chamber in which the
length of the annular gap varies in the range of 8.7-8.9 mm, where energy costs have an
extremum point (minimum), while the productivity of the homogenizer will fluctuate in
the range of 950-1050I/h, and energy costs will be about 0.95-0.97 kW-h/t.

In the course of the research, a mock-up industrial sample of milk homogenizer with
a capacity of 2500 kg/h was developed with an installed motor power of 8 kW, which
allows to obtain milk with a fat content of 2-4% with an average fat globe size of 0.8-1.2
um and having specific energy consumption 0.74 kWeh/t. A method for calculating an
industrial sample of a jet-slit homogenizer of milk with a separate supply of cream has
been developed [2,8]. The comparative characteristic of economic efficiency which is
reached at replacement of the basic variant of the valve homogenizer K5 — OG2A - 1,25
on the jet homogenizer of slit type milk is carried out.

The book value of the jet homogenizer is UAH 85,000, the weight does not exceed
180 kg, and the annual output is 5,000tons/year [3,6]. Achieving such a significant
reduction in energy costs while ensuring the average diameter of fat globules after
dispersion at the level of technologically determined requirements (0.8—1.2 pum) is possible
by reducing the operating pressure of the process. Comparison of the results of theoretical
studies in which the maximum operating speed of skim milk, which is the main component
of energy consumption in the jet-slit dispergator does not exceed 85 m/s and is provided at
an operating pressure of 2.1 MPa with a valve homogenizer whose operating pressure
ranges from 15 -25 MPa indicates a decrease in the required pressure by 7-11 times. The
use of a milk homogenizer with a separate supply of slit-type cream allows to reduce
energy costs from 8 kwWh / t of homogenized milk for valve dispersant to less than kWh/t
of treated product and lower values for jet-slit dispersant of milk dispenser with a slit type.
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