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Motivation

= Seasonal Thermal Energy Storage (sTES)
— Significant primary energy and emissions reduction, but often high costs and thermal losses.

C. Bott, I. Dressel, P. Bayer (2019): State-of-technology review of water-based closed seasonal thermal energy storage systems. Renewable and Sustainable Energy Reviews.
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= Seasonal Thermal Energy Storage (sTES)

— Significant primary energy and emissions reduction, but often high costs and thermal losses.

= Construction material requirements
— Must balance cost-effectiveness, durability, technical reliability, and environmental performance.

= Life Cycle Assessment (LCA) relevance
— Provides a systematic assessment of environmental impacts and optimisation strategies.

= Research gap

— Existing studies focus on ATES and operational impacts; the construction phase is
underexplored.
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Application Cases
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Water-Gravel Thermal Energy Storage
HDPE
Polypropylene

HDPE = High-density polyethylene
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Results
Environmental impacts

Material contributions to environmental Life cycle inventory of the
impacts of global warming three sTES
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Results
Environmental impacts

Evaluation of global warming
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* R. Stemmle, P. Blum, S. Schiippler, P. Fleuchaus, M. Limoges, P. Bayer, K. Menberg (2021) Environmental impacts of aquifer thermal energy storage (ATES),

Renewable and Sustainable Energy Reviews 151.
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Conclusions

= Environmental impact of sTES

— Construction-phase emissions range from 1.4 to 29.4 g CO,_., /kWhy,, with WGTES having the
highest and PTES the lowest impact.

= Optimisation potential
— Minimising concrete, steel, and foam glass gravel improves environmental performance.

= Further research
— A full life cycle perspective, including operation and end-of-life, is essential to avoid burden
shifting.



MARTIN-LUTHER-UNIVERSITAT
HALLE-WITTENBERG

Thank You

For Your Attention

s SXKIT
" STORES mstitutmﬂechnologie

APPLIED
GEOLOGY

Jenny Weise

jenny.weise@geo.uni-halle.de

https://ag.geo.uni-halle.de

EGURsembly


mailto:jenny.weise@geo.uni-halle.de
https://ag.geo.uni-halle.de/

	Foliennummer 1
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Foliennummer 12
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15

