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Increasing energy efficiency of concentrating aqueous solutions using freeze 

The purpose of this research is a way to increase the efficiency of concentrating aqueous solutions using 
freeze, by using refrigerant gas (RG). Preliminary analysis showed, that the value of energy consumption, 
substantially depends on the pressure, that applying to RG circulation, in the circuit inside the installation for 
concentrating of solutions. 

To achieve the goals, we need to figure out the functional dependence of energy consumption of 
aqueous solutions concentrating by using RS freeze, on the pressure in the installation, and determine the 
optimum (minimum) value of such dependence. We have developed a methodology, and performed calculations 
of energy consumption on movement and replenishment of air, and general energy consumption, depending on 
pressure of RG (air) during a process of aqueous solution concentrating by freeze. 

It’s determined, that concentrating of the aqueous solution by freeze, using RG (air) at high pressure, in 
a range of values of 0.2 MPa  P  0.5 MPa, takes less energy consumption, then concentrating at the 
atmospheric pressure in 1,6 ÷ 1,8 times. 
concentrating of aqueous solutions, energy consumption, refrigerant gas, separation of ice, freeze 
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