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ENERGY INDICATORS OF OPERATION THE HEAT PUMPING SYSTEM 
HEATING OF THE ENERGY EFFICIENT HOUSE

Sc.D., Professor Basok B.I.; Sc.D., Senior Scientst Nedbailo O.M.; Ph.D. Bozhko I.K., 
Ph.D. Tkachenko M.V.

Institute of Engineering Thermophysics of the National Academy of Sciences of 
Ukraine

Objective.
The calculation justification of the feasibility of introducing an energy efficient heat pump 

system for heat supply at new construction sites and thermomodernization of buildings of various 
types and purposes that have already been built is given.

The object of experimental research is the heat pump system of heat supply to an energy 
efficient house [1], simplified consisting of a ground and heating circuit, as well as an intermediate 
circuit that connects the heat pump and the storage battery of heat.

Results.
The energy efficient house is a three-storey building with a basement floor located on the 

territory of the Institute of Technical Thermophysics of the National Academy of Sciences of Ukraine 
in Kiev with a heated area of 306 m2 and estimated specific energy consumption for heating and hot 
water supply of approximately 14.8 kW/(m2 power of 6,1
kW [2].

The ground contour consists of a horizontal ground collector - a group of parallel multi-pass 
and coiled heat exchangers (GTE), made of polyethylene pipes 40x3,2 mm and 32x2 mm, which are 
located next to the house at a depth of 2,2 m. The site of their location has an area of about 180 m2.
The coolant in the ground loop is a 30% aqueous solution of propylene glycol.

The intermediate loop is made of polypropylene pipe 40x6,7 mm with filling it with prepared 
water. Battery-accumulator is designed for hydraulic isolation of source circuits and heat consumers. 
It is a thermally insulated cylindrical tank of 300 liters capacity with coil heat exchangers inside.

The heating circuit consists of a set connected in parallel, heating systems, which includes 
water-heated floors of various configurations (including, so-called capillary), coils in the piers of the 
house, and also water-air heating devices (fan coils). The coolant in them is prepared water.

Circulation of heat carriers in each of the above circuits is carried out by pumps with the 
possibility of regulating their flow-rate characteristics. Hourly measurements over the course of a day 
in each of the circuits of the amount of heat, the volume of the heat carrier, as well as the values of 
its temperature in the supply and return pipelines were carried out by heat meters Sharky 773 
(optionally every 10 minutes). For further analysis, the thermal power and volumetric flow were 
recalculated taking into account the dependence of the thermophysical properties of the coolant on 
its temperature change.

The calculation of the heat transfer coefficient for the heat pump (COP Coefficient Of 
Performance) in the constant full load mode based on the balance of the amount of heat transferred

COP = Q1/(Q1 Q2) = 5,90/(5,90 4,42) = 3,98; (1)

here Q1 the daily average value of the thermal power of the circuit, HP-tank, kW;
Q2 the daily average value of the heat output of the GTE circuit, kW.

Conclusions.
The brief analysis of the operation of the heat pump in the nominal mode showed its high 

energy efficiency due to the use of a low-grade heat of the ground mass as a source of low-potential 
heat, and low-temperature heating systems as consumers.
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