
 

large storage volumes are 

required. Using advanced thermal 

storage technologies, this volume 

can be reduced significantly in the 

future. Hence, more energy can be 

stored in the available volume, 

increasing the solar fraction. 

Alternatively, advanced storage 

reduces the effective space 

required for the solar heating 

system, enabling the use of solar 

heating where less space is 

available, for instance in building 

renovation. 

 Solar thermal collectors convert 

solar energy into heat, which can 

be used for space or water heating. 

To bridge the time difference 

between energy production and 

energy demand, solar heat must be 

temporarily stored. This can be 

done for the short term, from day 

to night, or for the long term, from 

summer to winter. 

 The larger the fraction of the 

heating demand that must be 

covered by solar energy, the larger 

the storage becomes. Especially for 

seasonal storage of solar heat, very 

Thermal energy storage: 

essential for solar heating 
THERMAL ENERGY STORAGE BRIDGES THE GAP 

BETWEEN SOLAR ENERGY SUPPLY AND HEATING DEMAND  

Solar thermal heating  

“…solar thermal systems can 

cover up to 100% of a building’s 

heating demand” 
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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? 
 

Diurnal storage 

Solar energy is available only 

during the day, while a large 

part of the demand occurs in the 

mornings and evenings, e.g. 

when showering. Storage is 

needed to bridge this gap. When 

used for water heating only, 

solar thermal systems typically 

cover 20–30% of a building’s 

heating demand. With advanced 

storage, this can be increased to 

over 50%. 

 

Seasonal storage 

Similarly, there is a gap between 

the supply of solar energy in 

summer, and the demand for 

space heating in winter. Using 

seasonal storage of solar heat, 

this gap can be bridged. When 

used in a so-called solar combi 

system, i.e. for water heating as 

well as space heating, solar 

thermal systems can cover up to 

100% of a building’s heating 

demand. 

 

 



 

“…up to ten times more energy can 

be stored in a given volume using 

advanced storage materials” 

 Worldwide, Asia is the largest 

market with 18 million m2, 

strongly dominated by the Chinese 

market. The European market is a 

distant second with 3.9 million m2, 

followed by the Americas and 

India with 0.7 and 0.5 million m2, 

respectively. 

 Where the European market is 

dominated by flat plate collector 

systems, the Chinese and Asian 

markets consists mainly of 

vacuum tube collectors. 

 Since every solar thermal 

system comes with some form of 

storage, solar is a very important 

part of the storage market. The 

value of the European storage 

market for solar thermal systems is 

estimated at around 450 million 

euros. 

  

Did you know..? 
 

…the European solar thermal 

market grew by 46% in 2006? 

 

…up to ten times more energy 

can be stored in a given volume 

using advanced storage 

materials? 

 

…a solar thermal heating 

system with advanced seasonal 

storage can cover up to 100% of 

the building’s heating demand? 

 

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. 

SOURCE: VELUX/ESTIF 

 With a spectacular growth of 

47%, the European solar thermal 

market exceeded everybody's 

expectations in 2006, reaching 2.1 

GWth, over 3 million m2 of collector 

area, of newly installed capacity. 

Consequently, the total capacity in 

operation reached 13.5 GWth. 

Several factors contributed to this 

good result, like public support in 

several countries, a rapid increase 

of oil and gas prices, the cut-off of 

the Russian gas supply in January, 

and the more and more visible 

signs of climate change. 

 Within Europe, Germany is by 

far the leading market, although 

the German market has seen some 

stagnation in 2007. More recently, 

Spain, Italy, and France have seen 

a very sharp increase in their solar 

thermal markets. 

The solar thermal market 


