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The coefficient of performance of HP is not constant. Performance of heat pump 

(HP) is sensitive to design of heating system. HP efficiency is influenced by a lot of 

factors such as outdoor air temperature, humidity, etc. The heat pump performance 

suffers from great number of circumstances especially when the mode of heating is not 

permanent [1]. Perfection of the HP efficiency rises due to their possibility of 

utilization the renewable sources. The foreign decisions lack the methods, which would 

recommend rational practical application HP for intermediate mode of heating systems 

for the environmental conditions of Europe. The estimation of the replacing 

possibilities of the HP using ground waters is shown at Fig. 1. Intermediate mode of 

heating at outdoor temperature – 18 °С is typical for environmental conditions of 

Europe. 

 

   
            a)                                                    b)                                         c) 
Fig. 1. HP using groundwater: a) usual design; b) with heat exchanger; c) with heat exchanger and 

subcooler  

 

The estimation of the efficiency of the HP at base of ground waters was 

performed using the CoolPack. The analysis of the energy efficiency of HP for 

environmental conditions of Europe in winter season shows that HP system (Fig. 1, a) 

is advisable to be used in intermediate mode of heating when temperature in inlet of 

evaporator equals 20 oC.  The HP design (Fig. 1, b) is recommended for intermediate 

mode of heating when outside temperatures not lower than minus 6,5 oC. The HP 

design (Fig. 1, c) is advisable to be used when the outdoor air temperatures not lower 

than minus 10,5 oC. The analysis of results of numerical modelling of the coefficient 

of performance of HP at intermediate mode of heating shows indicates that in case of 

less temperature difference between low potential source and high potential source of 

energy, then more efficient HP installation. 
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