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Homogenization of milk refers to the regulatory operations of technological processes
for the production of drinking milk, fermented milk products and beverages, yogurts,
mixtures for the production of ice cream and more. With the exception of sterilization and
pasteurization, this process is the most energy consuming. The percentage of
homogenization among the total electricity consumption of dairy enterprises reaches 25—
35%, and the specific energy consumption of the most common valve homogenizers in the
industry exceeds 6-7 kWh/t. Therefore, the reduction of energy consumption for
homogenization while ensuring a high degree of dispersion of milk fat is an urgent
problem of the industry [1,2].

According to the latest research of such scientists as Baranovsky N. V., Vaitkus
Oreshina M. M., Samoichuk K. O., Fialkova E. A., Bylund G., Innings F., Walstra P. and
others the main hydrodynamic criterion for the destruction of fat globules of milk is
determined by the number of Weber [1,3]. Its value increases with increasing speed of the
fat ball relative to the milk plasma (the speed of sliding the fat ball). The highest sliding
speed can be achieved with the use of jet homogenizers, of which the greatest potential for
energy efficiency has a jet-slit homogenizer of milk with a separate supply of cream.Thus,
the work is devoted to a practically important task for the milk processing industry -
reducing the energy consumption of the homogenization process while maintaining high
quality indicators of the process. The solution of this problem is based on a scientific
hypothesis, which is to reduce the energy consumption of milk homogenization by
supplying a stream of cream in the flow of skim milk through a narrow annular slit [4].

The generalized physical-mechanical and dispersed characteristics of milk emulsion



as an object for homogenization are given. conducted. analysis of literature sources, the
results of which suggest the absence of energy-efficient structures that can reduce the
average diameter of fat globules to technologically determined indicators (0.75-0.80 pm)
with a significant reduction in specific energy consumption relative to valve
homogenizers. The result of analytical studies show that the increase in energy efficiency
of homogenization can be achieved by creating the maximum difference between the rates
of dispersion and dispersed phases. This principle is best implemented in jet type
homogenizers while providing a separate supply of skim milk and cream [5,6]. Among
them are cavitation hydrodynamic homogenizer, microfluidizer, countercurrent-jet and jet
milk homogenizer with separate cream supply. However, these designs have
disadvantages, which are, respectively, high values, high energy consumption, increased
foaming and high obliteration of the channels for feeding the fat phase. In order to increase
energy efficiency in obtaining a product with an average diameter of fat globules at the
level of technologically determined values and at the same time significantly reduce
energy consumption, it is necessary to conduct studies of jet-slit homogenizer of milk with
separate cream supply.

The process was simulated in the ANSYS software package, which allowed us to
establish that the rational parameter of the excess pressure of the dispersion phase in terms
of creating a critical value of the Weber test is 12 MPa. To increase the phase velocity
difference while reducing the working dispersion pressure, the inner diameter of the
confuser at the site of greatest narrowing in the laboratory sample of jet-slit milk
homogenizer should be less than 4 mm, ie the length of the annular slit should be less than
I;=12.5 mm. The data obtained regarding the rational value of the slit width, the size of
which should be about 0.8 mm [2, 7].

Mathematical dependences were found to determine the average diameter of fat
globules, power, productivity and specific energy consumption of jet-slit homogenizer
with separate supply of cream. Dependences are found that allow by varying the width of
the annular gap, the fat content of the source product and cream and the feed rates of the
fat and the dispersion phase to carry out in the developed device quantitative control of fat

content in homogenized milk, ie normalize simultaneously with dispersion.
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