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I n t r o d u c t i o n

Industrial energy consumption within the 
EU has shown a continuously increasing 
trend 

Shift away from reliance on fossil fuels 
required to reach Net Zero 

Thermal Energy Storage can increase 
renewable energy supply, facilitate 
surplus heat recovery and decouple 
energy supply and demand 

Opportunity for Thermal Energy 
Storage to offset almost 1800 
TWh of industrial fossil fuel use 
and reduce GHG emissions by 
over 500 Mt CO2 per year through 
increased exploitation of 
renewable energy and greater 
industrial process efficiency.

DLR Test facility for thermal energy storage in molten salts (TESIS).



C o n s u m p t i o n  a n d  S o u r c e s

Thermal energy demands account for around 
80% of the total industrial energy consumption 

High temperature processes (greater than 500 
°C) consume almost 34% of the energy demand

Industrial heating and cooling is mainly 
provided by fossil fuel energy sources (90%)



A p p l i c a t i o n s Electrification and load shifting
• electrification of heating and cooling systems 

will increase. 
• produce heating or cooling and store when 

electricity price is low.
• reduce operational cost and alleviate 

pressure on power grid.
• increasing grid integration of variable 

renewable power generation.
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Peak shaving
• store thermal energy when demand low and 

discharge when demand high. 
• reduce heating and cooling system capacity 

and capital cost.

Thermal buffering
• fluctuating source e.g. solar and industrial 

surplus heat.
• charge when high availability and discharge 

when low availability to enable constant or 
more predictable thermal energy supply.



A p p l i c a t i o n s



T e c h n o l o g i e s

There are four general methods used to store 
thermal energy:

Sensible thermal storage
• simple change in temperature of a material.

Latent thermal storage
• phase change of a material. 

Sorption thermal storage
• reversable reaction between a gas sorbate and a 

solid or liquid adsorbent. 

Thermo-chemical storage
• reversable reaction where gas sorbate taken up by 

a solid altering its crystal structure. 



T e c h n i c a l  C h a l l e n g e s



N o n - T e c h n i c a l  C h a l l e n g e s



P o l i c y  A c t i o n s

Recognise electrification of industrial processes 
strongly enhances the need for thermal energy 
storage

Support demonstration of innovative and 
commercially technologies and business models

Support targeted R&D programmes to address 
the technical barriers identified

Take full account of the potential advantages in 
comparison with other forms of energy storage -
available and recyclable materials, lower costs 
and lower carbon-footprint. 

Support dissemination of best practices, 
knowledge sharing and technology 
implementation.

Ensure energy efficiency, storage and flexibility 
are integral part of energy transition plans 

Develop clear conditions and long-term 
perspectives to support longer term 
investment 

Establish independent materials testing 
institutes to support technical development. 



Conduct R&D projects on TES, focusing on the 
technical barriers identified 

Undertake techno-economic studies of the 
benefits and its applications

Identify and share applications which have an 
advantage (economic, environmental, 
operational) over other forms of energy storage 
(batteries or hydrogen). 

Develop and operate demonstration projects and 
provide open access results and data. 

Share best practices and disseminate 
knowledge and data 

Develop accessible materials databases with 
uniform KPI metrics. 

Work with regulators, professional bodies and 
industry to develop standardised systems. 

Promote and develop new business models

Promote and develop dynamic price 
structures, adjust the regulatory framework, 
tariffs, and taxation to accommodate TES and 
energy flexibility. 

T e c h n i c a l  a n d  B u s i n e s s  A c t i o n s
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