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Motivation

© Target 100% renewable energies

® Large part of heat provision through District Heating and Cooling (DHC)
® Large scale thermal storage provides the required flexibility

® Large Storages need to be: Bigger — Better — Affordable

Objective

Development of different, dedicated concepts for large scale thermal storage that
® provide more storage capacity

* are energetically better than state-of-the-art solutions

® are more cost effective than current technologies

® are better integrated in the overall district heating system

® have increased lifetime

Number of connections per DH system
® less than 50 connections

50 - 250 connections

250 - 1000 connections
more than 1000 connections
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DH Networks in Austria with 5 km Buffer Zones
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Computer Assisted Storage Optimisation

® Development of a detailed multi-physics storage model for storage design, optimization and
evaluation

® Modeling of single components for system and component pre-design

® Development of an adapted and calibrated coarse structure model for system simulation
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2D simulated temperature field of a storage with groundwater flow
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Materials Development and Testing

® Polymeric materials for thermal energy storages with lower material and installation costs

® For operating temperatures up to 95°C in air or water novel material formulations are develo-
ped and investigated on their long-term performance

® Focus is to investigate the effect of thickness and temperature on the aging behaviour of no-
vel PolyPropylene random copolymers
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Giga-Scale Thermal Storage Technology Development
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Different geometries and construction principles are investigated. For instance, on top is a cy-
lindrical concept with diameter and depth of 50 m, and a volume of about 100,000 m?; on the
bottom a pit-type concept, typically applied for volumes larger than 500,000 m?; here the
depth is 50 m and the surface 130 x 130 m?

This project is funded by the Austrian Klima- und Energiefonds in the framework of the Energy
Research Program 2016.
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