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Innovative Thermal Energy Storage Chain (ChainStore)
Academics at the University of Nottingham, UK, have developed a new thermal energy
technology for a wide range of applications including buildings, greenhouses, cold storage and
industrial processes.
The patented ‘ChainStore’ technology is being promoted by University of Nottingham
academics Professor Saffa Riffat, Fellow of the European Academy of Sciences and President
of the World Society of Sustainable Technologies, and Professor Yijun Yuan, a member of his
research team.
The world’s requirement for electric power is growing rapidly and according to the International
Energy Agency, an estimated additional 250 Gigawatts of power will be required annually
between now and 2050. Renewable energy technologies including wind, solar and wave can
provide clean energy, but these technologies are intermittent, often producing power when
grid utility or users do not require them. There is therefore an urgent need to develop a highly
efficient and sustainable technology for energy storage to allow full use of green energy.
Thermal energy storage (TES) is a technology that stores thermal energy using a heating or
cooling storage medium so that the stored energy can be used at a later time for heating and
cooling applications. TES systems mainly use sensible (e.g. water) and phase change
materials (e.g., wax). Several TES technologies have been developed in recent years but
these are expensive and difficult to integrate in to buildings, greenhouses, food storage, etc.
The new ChainStore (see Figures 1 and 2) uses low-cost bio-polymer wraps and composite
storage materials developed by the University of Nottingham. It can store large amounts of
heat or cooling energy. It can be manufactured into a long chain extending to hundreds of
metres. ChainStore can be made into standard products or decorative materials for use in
offices, supermarkets, shops, homes, etc. The technology could play an important role in
minimising the impact of cooling and heating requirements on climate change.
ChainStore technology provides a major opportunity for greater economic benefits and
enhanced energy infrastructure management. This would cover any expected mismatches in
both supply and demand for heating or cooling requirements, thereby offsetting differences in
time and magnitude of heat or cooling production.
ChainStore can assist in harnessing and integrating intermittent renewable power through
distributed energy resources and micro-grid systems such as solar photovoltaics and wind
energy. The technology also has the potential to provide large economic benefits by reducing
the overall capital and operation costs of heating or cooling with systems designed to meet
average demand rather than peak demand. It can also support the increase in demand side
management, boosting capacities, reducing life cycle costs, as well as enhancing energy
efficiency and reducing carbon dioxide emissions.
ChainStore can improve the reliability and maintainability of the heating and cooling sources
by serving as an alternative to battery storage and other energy storage systems such as
pumped hydro storage.

The new ChainStore can be used for passive cooling and heating in a wide range of
applications. It can provide major economic and environmental benefits by maximising the use
of solar and wind energy and also utilising the variation between day and night-time
temperatures and therefore help to minimise the need for fossil fuelled cooling and heating
systems. Greenhouses can benefit from the ChainStore to minimise the use of expensive
heating in winter for crop production (Figure 3).
Sports facilities such as football grounds would benefit from using the self-heating ChainStore
technology for defrosting (see Figure 4), avoiding the postponement of matches. ChainStore
can simply be placed on a football ground and then rolled back to the sides of the pitch when
the ice has melted. ChainStore can be charged using renewable energy sources so unlike
under-soil heating systems, ChainStore would be very cheap to install and operate.
ChainStore is a simple, highly efficient and inexpensive technology that can be produced
rapidly in large scale and therefore offers a new opportunity for use in the UK and developing
countries for harnessing solar energy for use in food refrigeration, cooling of buildings and
many other applications.

Figure 1: Researchers at Department of Architecture and Built Environment, University of Nottingham holding a
sample of ChainStore

Figure 2: A decorative sample of ChainStore

Figure 3: Application of ChainStore in greenhouses (Computer-generated imagery)

Figure 4: Defrosting of ice in football pitches using ChainStore (Computer-generated imagery)
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Notes to editors
The University of Nottingham
The University of Nottingham is a research-intensive university with a proud heritage,
consistently ranked among the world’s top 100. Studying at the University of Nottingham is a
life-changing experience and we pride ourselves on unlocking the potential of our 44,000
students — Nottingham was named University of the Year for Graduate Employment in the
2017 Times and Sunday Times Good University Guide, was awarded gold in the TEF 2017
and features in the top 20 of all three major UK rankings. We have a pioneering spirit,
expressed in the vision of our founder Sir Jesse Boot, which has seen us lead the way in
establishing campuses in China and Malaysia — part of a globally connected network of
education, research and industrial engagement. We are ranked eighth for research power in
the UK according to REF 2014. We have six beacons of research excellence helping
to transform lives and change the world; we are also a major employer and industry partner
— locally and globally.
World Society of Sustainable Technologies (WSSET)
WSSET - World Society of Sustainable Energy Technologies (www.wsset.org), is a nonprofit organisation led by Professor Saffa Riffat, Head of Buildings, Energy and Environment
Research Group at the University of Nottingham.
WSSET has played an important role in consolidating practical partnerships between
academic and industrial organisations, as well as promoting sustainable
development/technologies worldwide. The role of WSSET is becoming increasingly
important as the world seeks new solutions to problems arising from climate change, energy
shortages and economic crisis.
WSSET promotes sustainable development to minimise the impact of climate change and
has a mandate from the world community to set the proper direction for development of a
sustainable urban environment as our legacy to future generations.

