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A simple concept with huge implication
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Interference

The problems related to interference between neighbouring BHE systems are 
increasingly debated in countries where the installation density of low 
enthalpy geothermal systems has increased (Switzerland, Germany, Sweden 
and Netherland).

What does we mean with interference?

In the case of sufficiently close geothermal systems, thermal interference is 
created between them. The direct consequence is a ground temperature 
decrease in the zones surrounding the vertical ground heat exchangers. The 
heat transfer between BHE and the surrounding soil is therefore penalized 
compared to a situation without thermal interferences.



Main goal and method step by step

1. Setting the problem, state of the art, review of interference 
problem in different context and countries

2. Analysis of data from GEO4CIVHIC project (input data sheet 
from real and virtual cases)

3. Conceptual flow for licencing system
4. Application of conceptual model to real and virtual case study 

sites
5. Simulations, performance, and technical recommendations

Within the GE4CIVHIC project we try to identify recommendations and to resolve 
or prevent possible thermal interferences between nearby geothermal plants, in 
order to guarantee maximum efficiency for all geothermal systems, even over 
the long term.



Results of reviews analysis: what suggests the current knowledge?



Some examples: Canton Grigioni (CH)

ID number of 
installation

Depth of drilling

Documentation availability

Authorization date

Localization

https://map.geo.gr.ch/gr_webmaps/wsgi/theme/Erdwaermenutzung

https://map.geo.gr.ch/gr_webmaps/wsgi/theme/Erdwaermenutzung


Which step comes first? Conceptual flow for licencing system

1. Licencing system: clear system of procedure that

consider the type of system (open or close), the depth

of borehole or/and the power of extraction.

2. Database shows restrictions and information before

planning the plant.

3. Optimization and final design phase it is necessary for

deciding spacing between plants and for the

adjustment of the project.

4. The certification and experience of involved company

and the final check are important to guarantee the

realization.

5. After the realization phase it would be necessary the

updating of the information into the database.

6. Monitoring shows if changes are necessary to the

plants. This variations should be update in the

database.



The example of AIL building

The AIL (Aziende Industriali di Lugano) 
case study is an administrative 
building from the 1960s located in 
Muzzano, Switzerland. 

The building with a total useful floor 
area of 6’000 m2 has been completely 
refurbished during 2018-2019 in order 
to achieve the Minergie®  standard. 



The example of AIL building

2. There is a regional 
database (called GESPOS).

1. There is a licencing system. ↑

↑

↗

↘

↘ 3. The standard SIA 
384/6:2010 is the norm for 
the sizing and good 
realization and operation of 
BHE systems (even on long-
term).

4. After the realization, there is not a final control of the realized geothermal 
systems, but in Cantone Ticino there would be the possibility to do it.

5. The database is not always 
updated, the disposition and 
number of installation can be 
different from the reality. 

6. An energy monitoring system 
of the plant has been required by 
the owner (AIL) and implemented 
by the planner (IFEC). The 
monitoring system has been 
mainly installed because of the 
complexity of the thermal 
system, but it is not required by 
public office.

↘



Results from the case studies



Simulation of interference - application to AIL case study



How do you can evaluate interference in easy way?

With ETHICAL (Easy THermal InterferenCe evALuation tool), developed by 
UNIPD (University of Padova). It is:

• easy to use;

• without a computer code or complex setting calculations; 

• useful for tackling the problem (limit and prevent eventual thermal and 
technical problems at urban scale between nearby geothermal systems); 

• recommended for both technical companies and public administrations.

 Download these tools from the following link:

geo4civhic.eu/files/ETHICAL_WithoutMovingAquifer.xlsm 
geo4civhic.eu/files/ETHICAL_ActiveMovingAquifer.xlsm

https://geo4civhic.eu/files/ETHICAL_WithoutMovingAquifer.xlsm
https://geo4civhic.eu/files/ETHICAL_ActiveMovingAquifer.xlsm


Recommendations

1. Important to limit a minimum distance between different geothermal

systems. If systems are closer less than 50% of the drilling depth (distance

calculated as the closest point between probes), it is still possible to have some

negative effect on geothermal systems.

2. Augment the total drilling length to increase correctly the minimum fluid

temperature (easier to do during the sizing phase).

3. Limit the annual heat extraction of the geothermal resource (per installation).

This must be done annually recharging the ground.

 Points 2 and 3 should be implemented and evaluated together during the

sizing phase).

For further details: see chapter 3 of the 6.3 deliverable or contact 
marco.belliardi@supsi.ch



More details?

To deep details on results obtained you can visit: GEO4CIVHIC website
and download the D6.3 report

https://geo4civhic.eu/
https://geo4civhic.eu/wp-content/uploads/2020/03/GEO4CIVHIC-D6.3.pdf


Thanks for your attention


