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2.5 Geothermal system: Layout and schematic  
As illustrated in Figure 6, the Tornet Energy Centre incorporates a closed-loop shallow geothermal 
system. The borehole filed, nearly rectangular and measuring 22 m by 24 m, consists of 12 U-tube 
ground heat exchangers (GHEs), each with a depth of 200 m and spaced 9 m apart. The boreholes 
are designed to continuously deliver 60 kW of thermal energy.  

Based on the results from a Thermal Response Test (TRT) and simulations conducted using the 
Earth Energy Designer (EED) software (detailed in the Appendix), the continuous heat flux of each 
borehole has been calculated to be 25 W/m, with the potential to reach up to 75 W/m during peak 
demand. This design ensures efficient thermal energy extraction and storage, contributing to the 
overall energy performance and sustainability of the Energy Centre. 

 

 

Figure 5. Layout of the borehole field in the Energy Centre 

Figure 7 illustrates the drilling view of a U-tube heat exchanger situated within a borehole. This 
diagram is informed by comprehensive field exploration and local hydrogeological data, providing 
a detailed account of the material composition and depth of each geological layer. The GHE 
employs a coaxial structure, with water serving as the circulating refrigerant.  

Heat transfer within the borehole encompasses several processes: convection due to the 
refrigerant flowing downward through the annulus and upward in the inner pipe, conduction 
between the refrigerant in the inner and annular pipes, as well as between the grout filling and the 
coaxial tube. Outside the borehole, the heat transfer process includes convection and thermal 
dispersion from groundwater seepage, and conduction through the surrounding strata. 
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Figure 6. Schematic of the U-tube borehole heat exchanger and existing ground layers 

2.6 Hybrid PVT panels 
The Samster KALL SOLHYBRID 395W [10] is a high-performance hybrid solar panel with a thermal 
collector on the back. It delivers up to 20% more electrical output than a standard solar panel and 
increases the efficiency of heat pump systems. The panel provides thermal energy year-round, 
heating cold boreholes and borehole storage systems. 

Key specifications of this module include a fluid volume of 1.5 L, using propylene glycol as the fluid, 
with a maximum operating temperature of 40 °C and a maximum operating pressure of 10 bar. 


























