
 

operating costs for the end user; on 

a larger scale, this helps to stabilise 

the electricity demand and 

minimise load peaks in the 

electricity grid.  

 In addition, the use of storage 

can lengthen the lifetime of a heat 

pump systems by decreasing the 

number of required start-ups.  

Finally, it is possible to use 

smaller, cheaper heat pumps, 

because the storage can shave 

peaks in demand, reducing the 

required maximum power 

delivered by the heat pump. 

 Heat pumps move heat from a 

low-temperature source, usually 

the ground or ambient air, to a 

high-temperature demand, like 

space or water heating. The perfor-

mance of heat pumps depends 

strongly on the temperature of the 

source: the higher, the better.  

 The use of advanced storage 

technologies has several advan-

tages for heat pump systems. For 

example, in combination with a 

thermal storage, a heat pump can 

use electricity only when prices are 

low. This helps to decrease 
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Heat pumps 

“…advanced storage has several 

advantages for heat pump systems…” 
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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. 

 

Why storage? 
 

Shifting demand 

When combined with a thermal 

storage, the electricity demand of 

a heat pump can be shifted to 

times when electricity prices are 

low. This decreases the operating 

costs for the end user, and 

minimises load peaks in the 

electricity grid. 

 

Peak shaving 

Because a thermal storage can be 

used to shave load peaks, 

smaller and cheaper installations 

can be used. The system becomes 

more reliable and economically 

more attractive.  

 

Increased comfort 

Thermal storage acts as a short-

term buffer between the biomass 

or CHP burner, reducing the 

number of start-stop cycles of the 

machine. This not only lengthens 

the lifetime of the heat pump, 

but also increases the comfort of 

the end user, since more stable 

temperatures can be provided by 

the heat pump system. 
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“…up to ten times more energy can 

be stored in a given volume using 

advanced storage materials” 
 

markets, the heat pump market is 

very fragmented, and 

characterised by a very large 

number of manufacturers. 

 Although the use of heat 

pumps varies strongly between 

different European countries, the 

European market for heat pumps 

generally shows a very dynamic 

growth. Comparing the market 

penetration in the leading 

European countries like Sweden 

(90%) and Switzerland (50%) with 

others like Germany (5%) confirms 

that there is a very large potential 

for heat pumps in Europe. The 

European market is expected to 

grow by 12% annually until at 

least 2014.  

 

Did you know..? 
 

… in Sweden, heat pumps have a 

share of 90% in domestic heating 

and hot water? 

 

…thermal storage can decrease 

the operating costs of a heat 

pump system, and minimise load 

peaks in the electricity grid? 

 

…up to ten times more energy 

can be stored in a given volume 

using advanced storage 

materials? 

 

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. 
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 Worldwide heat pump sales 

amount to approximately 1.4 

billion euros in 2006. Of this, 58% 

was sold in Europe, 23% in the 

Americas, and 19% in Asia. 

 Within Europe, Sweden has by 

far the highest penetration of heat 

pumps. There, the technology first 

appeared in the late 1970s, and 

after some early installation 

problems has reached a high grade 

of reliability and economy. In 

Sweden, heat pumps have a share 

of 90% in domestic heating and hot 

water. On the other hand, on the 

very large German market, only 

5% of newly built single-family 

houses are equipped with heat 

pump systems. 

 Like many renewable heating 

The heat pump market 


