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A heat storage device  
Generation of energy from periodically available renewable sources, 
such as wind and solar energy, has a major disadvantage: the unpredict-
able availability of energy from these sources. A solution for this can be 
to utilize energy storage systems that can store the generated energy to 
be released when needed, i.e., when the renewable energy source (wind, 
solar) is unavailable and cannot supply energy. In practice, there are 
electrical, thermal and mechanical energy storage systems.  

At the University of Warmia and Mazury in Olsztyn, a laboratory device 
was designed for storing heat obtained from various sources in the ac-
tive medium made of paraffin packets and its subsequent release in the 
form of thermal energy. 

After being adapted to the needs of the target installation, this type of 
energy storage, can work both in the heating systems of small installa-
tions, such as households, farms and small companies, and in large in-
stallations for thermal stabilization. 

A thermal energy storage system achieves higher efficiency because its 
active medium is characterized by a higher capacity due to the phase 
change. As a result of this, much more thermal energy is possible to be 
stored than generated from conventional heating. Another functional 
aspect relates to the possibility of supplying heat from the outside of the 
storage system by connecting the device to an external heat and/or 
electricity source circuit.  

The designed device can work with any source of thermal or electric en-
ergy, which is converted into heat by means of electric heaters placed in 
the tank. The energy needed to power the device can therefore be from 
a power grid, a photovoltaic installation, a power generator driven by a 
wind turbine, a water turbine, an element of a cogeneration system, etc.  

Energy storage using phase change agents (here paraffin) which change 
the physical state according to the operating temperature, requires ad-
justing the temperature to the melting and solidification temperatures 
of the agent. For example, the melting point of paraffin ranges from 
45°C to 65°C, which will be used in tap water installations. The heat ca-
pacity of such an energy storage using water is about 4.5 MJ with a tem-
perature increase of 1°C. 
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Tank filled with paraffin packs.        
Photo: W. MIąskowski. 
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45 ADDITIONAL INFORMATION  

Parameters such as the capacity of a storage tank, 
range of temperature and the number of ele-
ments serving to receive and to transmit the en-
ergy into the storage tank are selected based on 
the intended use of the installation and available 
energy resources.  
 
Technical parameters of the laboratory device are: 
 
• Range of operating temperatures: +10-95°C 
• Power of the heaters: 0.5 + 0.85 + 1.0 kWe 

(maximum total power 2.35 kWe) 
• Capacity of the tank: 1.1 m3  
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Lab-scale illustration of the process of charging and discharging 
the storage tank. The tank is monitored and controlled remotely 
on the operator’s desktop (also accessible online), where the cur-
rent operating parameters are displayed. Photo: W. Miąskowski 
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