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The key issue in the designing borehole heat exchangers (BHE) is the long-term 

performance of the system. The performance directly reflect the economical profitability and 

depend on large number of construction and working parameters. 

The objective of present work is to performed long-term analysis of the BHE focus on 

the effect of the underground water flow on the borehole heat exchangers performance. 

The mathematical model of the flow and heat transfer in borehole heat exchanger and 

surrounding area has been constructed. For present study the underground water flow has 

been model in 10 or more meter thick horizontal layer located at few tested levels under 

surface. Four flow speeds has been considered. Flow speed of Ug=2,0; 20,0 and 200,0 m∙year
-

1
, and 1.0 m∙h

-1
 which represents all range types of flow diffusion dominated, mixed flow and 

convective dominated flow. Because presented system depend on large number of parameters 

some realistic different scenario possible to occur and taking in the account most important 

and typical parameters like rock formation, construction of the borehole heat exchangers, heat 

pump model, working parameters (circulation rates), thermal load will be presented. 

Preliminary obtained experimental data versus numerical data will be also presented. 
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Figure 1. The sketch of the geometry. 

 

The numerical analysis of the geothermal system required equations for flow, heat 

conduction and convections occurring in heat exchangers and in surrounding soil. To study 

this mathematical model and numerical procedures has been constructed for the geometry 

presented in Fig.1. The hot fluid with temperature Tin is injected down the annulus of the heat 

exchanger and let it flow up in central tube with outlet temperature Tout. The space between 
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outer tube and soil is cemented on full length. For condition presented here soil is consider as 

porous material in which underground flow occur. 

 

 

Acknowledgment 

The research was supported by the Polish Ministry of Science and Higher Education, grant no. 

N N524353738 (AGH University of Science and Technology no. 18.18.190.505). 


