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The role of Thermal Energy Storage (TES) in the 
Energy Transition

Source: IRENA (2020), Innovation Outlook: Thermal Energy Storage



TES Market Status

Source: IRENA (2020), Innovation Outlook: Thermal Energy Storage



Source: IRENA (2020), Innovation Outlook: Thermal Energy Storage

Thermal energy storage categories 

Sensible

Sensible heat storage stores thermal energy by heating or 

cooling a storage medium (liquid or solid) without 

changing its phase. 

Latent

Latent heat storage uses latent heat, which is the energy 

required to change the phase of the material to store 

thermal energy.

Thermochemical

Energy is stored in endothermic chemical reactions, and 

the energy can be retrieved at any time by facilitating 

the reverse exothermic reaction. It can be divided into 

reversible reaction-based storage and sorption based 

energy storage.

Mechanical-thermal

Couples TES systems with mechanical energy storage 

technologies, providing complementary capabilities from 

both technologies. 



TES Technologies by type of 
service
- Scale
- Storage period
- Output vector
- Temperature range
- Maturity stage

Source: IRENA (2020), Innovation Outlook: Thermal Energy 
Storage



TES Power Applications status and outlook

Source: IRENA (2020), Innovation Outlook: Thermal Energy Storage

Example: Solid state TES with wind power
• Siemens-Gamesa commissioned in 2019 Hamburg, Germany
• Over 1,000 tons of rock provide thermal storage capacity of 130 MWh of electric 

energy at rated charging temperatures of 750°C
• The heat is re-converted into electricity through steam - electricity output 1.5 MW



TES District Heating and Cooling Applications status and 
outlook

Source: IRENA (2020), Innovation Outlook: Thermal Energy Storage

Example: Drake Landing Solar Community in Canada
• Solar thermal energy and seasonal UTES for a district heating scheme 
• 52 houses in Alberta, Canada
• 1.5 MW of solar thermal capacity installed on the garages of each house 
• provision of almost 100% of space heating from local solar thermal 

generation



TES Buildings Applications status and outlook

Source: IRENA (2020), Innovation Outlook: Thermal Energy Storage

Example: Summerside in Canada
• Use of local wind power for heating
• “Heat for Less” programme, which encouraged residents to replace oil-based 

heating appliances with either electric thermal storage technology (using 
ceramic bricks) or time-of-use electric water heaters (TTES) at discounted rates.



TES Industry Applications status and outlook

Source: IRENA (2020), Innovation Outlook: Thermal Energy Storage

Example 
There is a growing use of water TTES in conjunction with solar thermal 
plants for low-temperature process heat generation and storage.



TES Cold Chain Applications status and outlook

Source: IRENA (2020), Innovation Outlook: Thermal Energy Storage

Example: Cold storage freight container

• University of Birmingham (UK) and Chinese rail haulage developed a PCM-based cooling

• Target of between 5°C and 12°C for up to 120 hours.

• The cold storage containers were transported 35 000 km on road, and a further 1 000 km 
on rails



Policy messages to Support TES development and deployment

Source: IRENA (2020), Innovation Outlook: Thermal Energy Storage
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