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Overview

Novel thermal energy storage (TES) is a technological frontier to improve
space and the cost-effectiveness of storing heat and cold. While most
technologies currently have low technology readiness levels, they hold
substantial potential for storing energy at low costs in the future. TES. 

Novel thermal energy storage (TES) is a technological frontier to improve
space and the cost-effectiveness of storing heat and cold. While most
technologies currently have low technology readiness levels, they hold
substantial potential for storing energy at low costs in the future. TES. 

This article explores the latest insights from the TREASURE project’s survey on
large-scale thermal energy storage. It highlights common trends, persistent
barriers, and lessons from leading European PTES projects, providing a
glimpse into the forthcoming guideline for city-level implementation. 

Thermal energy storage is when the heat that was generated earlier is stored
to be used when needed later. Integrating thermal storage systems with heat
pumps improves the energy efficiency of buildings and communities. Doing so
allows large amounts of thermal energy to be stored while maintaining. 

Latent thermal energy storage (LTES) using phase change materials (PCMs)
has emerged as a promising strategy to enhance HVAC efficiency. This review
systematically examines the role of latent thermal energy storage using phase
change materials (PCMs) in optimizing HVAC performance to align with EU. 

As Europe accelerates its transition towards a clean energy future, the role of
thermal energy storage (TES) has become increasingly pivotal. TES
technology emerges as a crucial development to support carbon neutrality,
thanks to its ability to address key challenges in the integration of renewable. 

EASE has prepared a paper that aims to shed light on the numerous benefits
of thermal energy storage (TES) by providing an overview of technologies,
inspiring projects, business cases, and revenue streams. Policy
recommendations are also discussed. With renewable energy projected to
constitute 69%. 
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This report analyses the technology status, value chain, and markets of novel
thermal energy storage (TES) technologies. While most technologies currently
have low technology readiness levels, they hold substantial potential for
storing energy at low costs in the future. TES technologies are used. What role
does Europe play in thermal energy storage?

While from a R&D perspective Europe plays a key role in thermal energy
storage, in terms of manufacturing significant room for improvement exists.
Increase data accessibility for projects and technological advancements of TES
in private and public sectors. 

What are the benefits of thermal energy storage (TES)?

This keeps energy generation in these regions and curbs relocation of energy
sources. Cost Savings: Through the storage of thermal energy (minus losses),
especially waste heat, TES reduces the overall generation of thermal energy in
the first place which makes for reduced costs across the energy system. 

What is thermal energy storage (TES)?

Thermal energy storage (TES) is a technology that reserves thermal energy by
heating or cooling a storage medium and then uses the stored energy later.
So, the need to achieve climate neutrality objectives in key sectors such as
energy and industry make ECHO an ideal project in the face of the climate
crisis and to prevent energy poverty. 

What are new thermal energy storage technologies?

Novel thermal energy storage technologies are under continuous development
and scientific research. For example, thermochemical thermal energy storage
is still under validation. New technologies with more thermal energy storage
density are being explored to maximise the level of energy stored. 

How much energy storage does the EU need?

EASE estimates that the EU will need to reach approx. 200 GW of energy
storage by 2030 (existing and new-built storage combined), and 600 GW (of
which over two-thirds concern energy shifting technologies, i.e. power-to-X-to-
power) by 2050 to meet its renewable energy targets. 

What are the three types of thermal energy storage?

Three different thermal energy storage principles can be observed: sensible
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heat storage, latent heat storage, and thermochemical heat storage. These
technologies store energy at a wide spectrum of temperatures, for different
temporal ranges, and are able to meet a variety of energy system needs. 2.
Latent Energy Storage 1. Sensible Energy Heat

Powered by JH Solar



Page 5/13

Thermal storage efficiency in europe

  

The European Association for
Storage of Energy

On 2 July 2025, the European Commission
published guidance on renewables, grid
infrastructure and network tariffs. The
communication aims to accelerate the rollout of
grids, storage infrastructure and design future ...

  

A review of borehole thermal
energy storage and its
integration ...

The usual issue with these types of thermal
energies is the time gap between energy
production and energy consumption. Eliminating
this time mismatching has resulted in ...

  

7 Game-Changing Energy
Storage Technologies
Reshaping Europe...

In industrial applications, thermal storage
systems achieve efficiency rates of up to 90%,
making them particularly valuable for district
heating networks and industrial ...

  

Novel Thermal Energy Storage
in the European Union 2 0 2 3

These include methods like sensible thermal heat
storage (STES) involving fluids and solids, phase
change storage or latent heat storage (LTES),
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and thermochemical storage (TCTES), ...

  

Advances in thermal energy
storage: Fundamentals and ...

Thermal energy storage (TES) is increasingly
important due to the demand-supply challenge
caused by the intermittency of renewable energy
and waste he...

  

Seasonal thermal energy
storage: cutting-edge ...

The term (and possibilities it entails) seasonal
thermal energy storage has been around for
decades. In fact, the prospects of seasonal heat
storage have been investigated since the 1970s
decade in Europe. However, ...

  

The role of hybrid energy
storage in Europe's energy
transition

Spyridon Pantelis, Project Manager at the
European Energy Research Alliance, discusses
the role of hybrid energy storage in meeting
Europe's complex storage needs. ...
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Roadmap for flexible energy
systems with underground ...

High Temperature Underground Thermal Energy
Storage The heating and cooling sector is vitally
important for the transition to a low-carbon and
sustainable energy system. Heating and ...

  

EU Regulatory Landscape for
Thermal Energy Storage

Develop and demonstrate novel modular,
compact, high performances, thermal energy
storage solutions (TES) for heating, hot tap water
and cooling for electricity load shifting.

  

Recent Advancements in
Latent Thermal Energy Storage
and ...

This review systematically examines the role of
latent thermal energy storage using phase
change materials (PCMs) in optimizing HVAC
performance to align with EU ...

  

Thermal Energy Storage

They can also reduce peak demand, energy
consumption, CO2 emissions and costs, while
increasing the overall efficiency of energy
system. Furthermore, the conversion and storage
of ...
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New tool maps Europe's real-
time sustainable ...

Energy storage systems are key for balancing
supply and demand, ensuring grid stability, and
improving energy efficiency. By offering real-
time energy storage data, this tool gives the best
possible overview of ...

  

Innovation trends on high-
temperature thermal energy
storage to  

The need of a transition to a more affordable
energy system highlights the importance of new
cost-competitive energy storage systems,
including thermal energy storage ...

  

Energy storage 

Part three compares energy density and capacity
cost of several energy storage techniques.
Capacity cost and required area are significant
when considering storage densities in the ...

  

Whitepaper from EERA:
Thermal Energy Storage ...

A White Paper recently launched identifies that
the use of thermal energy storage in industrial
processes could reduce carbon emissions across
Europe by as much as 513Mt per year. "Industrial
...
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Thermal Energy Storage 

Thanks to thermal energy storage, no surplus
energy is lost, and a continuous energy supply
can be guaranteed independently from weather
conditions and volatile energy markets. Solar ...

  

Smart thermal networks in the
European Union

Smart thermal networks include intelligent
control systems with sensors, waste heat, high-
efficiency cogeneration, large heat pumps, and
thermal energy storage systems. ...

  

Recent Advancements in
Latent Thermal Energy Storage
and ...

Download Citation , Recent Advancements in
Latent Thermal Energy Storage and Their
Applications for HVAC Systems in Commercial
and Residential Buildings in Europe--Analysis ...

  

Can Underground Thermal
Batteries Warm Northern Cities
in ...

Learn from Denmark and Sweden: how
underground thermal energy storage can help
northern cities reduce fossil fuel use and cut
carbon emissions dramatically.
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CONCEPT -- TREASURE

The TREASURE project strives to establish a new
benchmark for PTES (Pit Thermal Energy
Storage) systems, making them more financially
viable, quicker to realize, cost-effective, ...

  

Microsoft Word 

High Temperature Underground Thermal Energy
Storage The heating and cooling sector is vitally
important for the transition to a low-carbon and
sustainable energy system. Heating and ...

  

Seasonal pit heat storage: Cost
benchmark of 30 ...

Denmark has had a successful learning curve
regarding to the cost and efficiency of seasonal
pit heat storage, which is used to store sunlight
in summer for heating purposes in winter. Take
Sunstore 3, for example, a ...

  

Thermal Energy Storage 

Three different thermal energy storage principles
can be observed: sensible heat storage, latent
heat storage, and thermochemical heat storage.
These technologies store energy at a wide ...
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Thermal Energy Storage for
District Heating 

Thermal Energy Storage (TES) enhances
sustainable district heating by storing excess
heat, balancing supply/demand, boosting
efficiency, and reducing emissions.

  

Unleashing the power within:
thermal storage and ...

Featuring speakers from the thermal energy
sector, the webinar provided a comprehensive
look at the policy landscape surrounding thermal
energy storage and energy communities in
Europe, followed by ...

  

Efficient district heating and
cooling systems in the EU

In the longer term, combined production of DH
and cooling via Aquifer Thermal Energy Storage
(ATES) systems and chilled water storages is
expected to become the main supply for district
...

  

A Solar Thermal Roadmap for
Europe 

The European Union needs an exponential
increase of storage capacity in Europe, both
power and thermal storage. Solar thermal offers
this extraordinary value to the European energy
...
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Novel thermal energy storage
in the European Union

Report / Study Novel thermal energy storage
(TES) is a technological frontier to improve space
and the cost-effectiveness of storing heat and
cold. While most technologies ...

  

Thermal Energy Storage ,
EASE: Why Energy ...

EASE has prepared a paper that aims to shed
light on the numerous benefits of thermal energy
storage (TES) by providing an overview of
technologies, inspiring projects, business cases,
and revenue streams.

  

7 Game-Changing Energy
Storage Technologies ...

In industrial applications, thermal storage
systems achieve efficiency rates of up to 90%,
making them particularly valuable for district
heating networks and industrial processes across
Europe.

  

Integration of thermal energy
storage in industrial processes

These insights were gathered during an
international expert workshop on TES, organized
by the European Energy Research Alliance as
part of the Joint Program on Energy ...
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Current, Projected
Performance and Costs of ...

A thermal energy storage (TES) system can
significantly improve industrial energy efficiency
and eliminate the need for additional energy
supply in commercial and residential
applications. This study is a ...

  

Overview of thermal energy
storage (TES) potential energy
...

Thermal energy storage (TES) is nowadays
presented as one of the most feasible solutions
in achieving energy savings and environmentally
correct behaviors. Its potential ...
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