
 

 In some cases, storage increases 

system efficiency; in others, it 

improves economy, or enhances 

comfort. Because of this diversity, 

the overall effect of thermal 

storage is difficult to express in 

terms of policy goals. As a result, 

there are not yet any European or 

national long-term strategies for 

the support or development of 

thermal energy storage.  

 To effectively develop and 

improve thermal storage 

technologies, a coordinated and 

programmed international 

approach is required. 

 Thermal energy storage is an 

enabling technology for renewable 

heating and cooling: from solar 

collectors to biomass boilers, from 

micro-cogeneration to heat pumps. 

Although storage itself is often 

rather invisible, its impact on the 

performance of renewable energy 

generated in a house, a city, or a 

country is very large. 

 By improving the effectiveness 

of thermal storage, the 

effectiveness of all renewable 

heating and cooling systems can 

be improved. However, there are 

many different benefits of storage.  

Thermal energy storage: 

essential for renewables 
THERMAL ENERGY STORAGE INCREASES THE EFFECTIVENESS  

OF VIRTUALLY ALL RENEWABLE HEATING AND COOLING SYSTEMS 

Programmed approach leads to large benefits 

“By improving the 

effectiveness of thermal 

storage, the effectiveness 

of all renewable heating 

and cooling systems can 

be improved.” 
 

Thermal storage technology 

 Thermal energy can be stored using different technologies. With sensible 

heat storage, heat is stored by increasing the temperature of a medium. 

Common examples include hot water boilers, solar combi systems, ground 

heat exchangers, and aquifer storage.  

 Up to three times more energy can be stored with latent heat storage, 

where heat is stored in a phase change, e.g. by melting paraffin or organic 

salts. Because latent heat storage is very effective over a small temperature 

range, it is an excellent material to stabilise an indoor climate, for example. 

 Thermochemical storage has the highest energy density. By storing heat 

in a chemical reaction, reversibly changing the storage material structure, 

up to 10 times more energy can be stored compared to a hot water tank of 

the same volume. In addition, thermochemical storage has virtually no heat 

losses, making it very suitable for seasonal storage. 
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Why storage? 
 

Supply-demand matching 

In most renewable heating and 

cooling applications, supply and 

demand do not occur 

simultaneously, and thermal 

storage is needed to bridge the 

intermediate time interval. A 

well-known example is solar 

thermal heating, where daytime 

heat is stored for nighttime use.  

 

Peak shaving 

With a thermal storage as peak 

shaver, the size of heating or 

cooling installations can be 

reduced. For example, in (solar) 

cooling, the storage and cooler 

can be used simultaneously to 

cool the building, reducing the 

peak load on the cooler. The 

storage can be recharged when 

demand is low.  

 

Thermal inertia 

Through integration of thermal 

storage in the walls and floors of 

a building, the thermal building 

mass can be enlarged. This 

stabilises the indoor temperature 

and enhances indoor comfort. 

 



 

could be a very effective and 

important support tool: an explicit 

inclusion of thermal storage in the 

Directive can significantly 

accelerate the implementation of 

new developments. 

 Similarly, it is important to 

stimulate the standardisation and 

certification of thermal storage, for 

instance through the Solar 

Keymark initiative. Particularly 

when related to a support scheme, 

certification leads to more reliable 

systems, as well as an increased 

uptake of new technologies. 

   

   

 

Did you know..? 
 

… 49% of European energy 

consumption is used for heating? 

This is as much as the combined 

use of transport and electricity! 

 

… the yield of solar thermal 

systems could be doubled in 2030 

by using advanced storage 

technologies? 

 

…thermal storage is part of 

almost all renewable heating 

and cooling systems ? 

 

Find out more 
 

For more information on thermal 

energy storage, visit the PREHEAT 

website at www.preheat.org. 

 

Contact person:  

Marco Bakker, Energy Research 

Centre of the Netherlands (ECN) 

email:  m.bakker@ecn.nl 

phone: +31 224 56 8079 

 

This publication was created within PREHEAT, a European project within the Intelligent 

Energy-Europe framework . PREHEAT has increased the visibility of heat storage and the 

attention for development and implementation of improved heat storage technologies. On the 

long term, PREHEAT has aimed to initiate at a coherent European promotion program with a 

collective approach by the industry, R&D institutions and other market actors. 

The sole responsibility for the content of this publication lies with the authors. It does not 

necessarily reflect the opinion of the European Communities. The European Commission is 

not responsible for any use that may be made of the information contained therein. 

 Any improvement to thermal 

storage has an effect on virtually 

all renewable heating and cooling 

systems. Hence, supporting the 

development of advanced storage 

technology is a very effective way 

to support the development of 

renewable heating and cooling. 

 The development of advanced 

storage technologies can be 

supported through national and 

European research programmes, 

such as the European Framework 

Programmes. 

 In addition, the Energy 

Performance Buildings Directive, 

Support for thermal storage 

 “Although storage 

itself is often invisible, 

its impact on the 

performance of 

renewable energy is  

very large.” 
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