sweet::

SWISS energy research
for the energy transition

YYYYY

DeCarbCH

v

Supported by

Schweizerische Eidgenossenschaft
Confédération suisse
Confederazione Svizzera
Confederaziun svizra

Swiss Federal Office of Energy SFOE

From borehole to process heat: Trade-offs between depth and heat
pump integration in Aargau

Alireza Mahmoudan, Florian Giraud, Martin Patel

Energy Efficiency Group, Institute for Environmental Sciences and Forel Institute, University of Geneva, Boulevard Carl-Vogt 66, 1205, Genéve, Switzerland
alireza.mahmoudan@unige.ch, florian.giraud@unige.ch, martin.patel@unige.ch

Objective

* Decarbonize four industrial heat consumers in Lenzburg using deep geothermal energy.
* Integrate multi-level heat pump (HP) systems: process-to-process (internal HPs), grid-to-process (local HPs), borehole-to-
grid (central HP).
* Quantify depth-dependent techno-economic trade-offs (1000-2500 m).
« Evaluate system expansion toward Industry + Community district heating.
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« Borehole cost functions are based on a German study, adjusted to Swiss conditions using a markup factor of 1.8
Results (preliminary)
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Industrial heat demand was estimated using the STATENT dataset and characterized by temperature level through proxy
composite curves.
The circulation pump is configured as CCCP; performance could be improved by adopting a DVSP configuration.
Drilling risk is not included and may alter the economic optimum.
In the Only-Industry case, LCOH remains higher than natural gas.

Expanding to Industry + Community allows full geothermal exploitation; revenue from supplying community buildings reduces
the effective LCOH of industrial heat to an economically acceptable range.
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