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Abstract:In the world 5000 km3 of fresh water are used every year. This amounts to 11% of the annual runoff 
of all rivers in the world. More than half 
shortages by 2050. Such prospects significantly increase the importance of water purification. There is a growing 
interest in the technologies of block freezing for water cleaning. Systems of this type are characterized by simplicity 
of design, compactness, and energy efficiency. Due to its principle, block freezing eliminates systemic losses of 
cold. Since the efficiency of the process directly depends on the quality of its management, there arises a problem 
of controlling the processes of heat transfer with directional crystallization. In the real world, it is hard to conduct 
researches of heat transfer process due to its complexity and nonstationarity. That is why theoretical analysis and 
theoretical models are critically needed. In an ideal thermophysical conditions, the directional crystallization 
process must take place when the substrate is grown with zero porosity. Any methods of intensification can lead 
to an increase of the rate of freezing, however it will be accompanied by a porous structure formation. During the 
crystallization process, temperature, concentration, and porosity of each layer of the substrate are changed, so it 
is problematic to find an analytic solution to the problem. During the current study, the numerical model of the 
heat transfer process was obtained. It was found that the porosity of the ice structure has a significant effect on 
the processes of heat and mass transfer. It was decided to study the process of freezing in the ultrasonic field. The 
experiments were carried out using an ultrasonic generator. It was found that the optimum temperature was 
observed when ultrasound has the frequency of 20 kHz. At the higher frequency, the water temperature rises. By 
solving the equations of material balance, a formula for determining the porosity of the ice block was obtained. 
Thus, the optimization task is to find the regimes and methods with which the necessary efficacy of ice formation 
can be achieved. At the same time, acceptable parameters for the density of the ice crystals must be present. 

Keywords: modeling, crystallization, porosity, concentration, temperature, heat transfer, percolation, fractals. 
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ENERGY ASPECTS OF THE PROCESS OF THE SEA WATER 
DEMINERALIZATION IN BLOCK DUMMY EQUIPMENT APPARATUS 

Trishin F.A., P. EandTD
Odessa National Academy of Food Technologies, Odessa 

Annotation. The analysis of literature sources in the field of fresh water problems is carried out. The problem 
with fresh water in Ukraine is analyzed. The advantages of low-temperature desalination methods are shown. 
Prospects of block freezing technologies for obtaining desalinated sea water are substantiated. 

Key words: sea water, demineralization of sea water, low-temperature methods of seawater desalination, 
technologies of block freezing. 
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