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Abstract

This study presents the results of a 3 year experiment concerning the behavior of a geothermal
ground-water heat pump used for heating a small residential house. The study is focused on the one
side on the ground temperature variation around the horizontal collector oversized by =50%,
mounted at 1.7 m depth and on the other side on the working conditions and performances of the
heat pump itself. It was highlighted that due to the oversizing of the geothermal collector, the
ground temperature did not drop below 2°C and ground freezing was avoided. The ground
temperature recovered each year during the non-heating season. The heat pump coefficient of
performance was determined in the range of (3.18 — 8.59) in different operating periods.
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Nomenclature

a12,3 Interpolation coefficients

Ca [kJ/kgK]  The specific heat of the liquid antifreeze in the circuit of the geothermal collector

cw [KJ/kgK]  Specific heat of the water in the heating circuit

COP Coefficient of performance

COPwp Coefficient of performance of the heat pump

COPsys Coefficient of performance of the whole system

DHW Domestic hot water

Ata [K] The measured temperature difference between the liquid antifreeze temperature on
the flow and on the return of the circuit of the geothermal collector

Atw [K] Measured temperature difference between the water temperature on the flow and on
the return of the heating circuit

GA Ground to air heat pump

GC Geothermal collectors

GW Ground to water heat pump

h [m] Mounting depth of the horizontal geothermal collector

HGC Horizontal geothermal collector

tsat [°C] Saturation temperature

m, [Ko/s] The measured flow rate of the liquid antifreeze in the circuit of the geothermal

m,y [ka/s]

collector
Measured flow rate of the water in the heating circuit
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