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INCREASE OF ENERGY EFFICIENCY OF  
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Abstract. Improving the efficiency, reliability and safety of operation of drying units can be obtained by 
applying heat generating units of heat pump type, in which the waste heat drying agent is utilized. Using a heat 
pump cycle allows to return utilizable heat into the manufacturing process at the higher temperature level. The use 
of heat pumps in convective dryers with a closed-loop circulation of the heat carrier can create controlled processes 
of dehydration regardless of weather conditions. Also high environmental cleanliness is provided and costs of 
primary energy for moisture removal are reduced in 1,5- convective 
dryers.
The research is focused on the optimization of temperature parameters of the actual heat pump cycle in order to 
reduce energy consumption in heat drying agent treatment. The results of analytical studies of the heat pump cycle 
energy performances of heat pump drying process based on thermal and humidity parameters of drying agent were 
received and the optimum regime parameters of dehydration were defined. It is shown that energy consumption in 
heat pump drying depends on the moisture content and the temperature of the heat drying agent. The more the heat 
drying agent is dehumidified, the more energy for moisture removal is consumed. The energy consumption increases 
dramatically when dehumidification is deeper than d =  15 g/kg d.a. Also, the amount of energy consumption for 
dehydration increases with increasing drying temperature. Therefore, for heat pump dryers optimum drying 
temperatures are 50 ... 55 At rational operation modes of the heat pump specific energy consumption for 
moisture removal can be reduced in 1,3-1,5 times.  
Energy-saving technological processes of thermal and humidity treatment of the heat carrier with heat recovery of 
the waste drying agent are proposed. The scheme of inclusion of the heat pump unit in the heat generating system of 
the convection dryer is developed. The process of convective drying of plant materials in the heat pump dryer is 
studied. The energy-saving mode with drying agent humidity regulation is proposed. 

Key words: heat pump cycles, heat pump, drying, energy efficiency. 
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