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How can a high temperature underground heat storage system be improved?

This will be achieved by conducting 6 new high temperature (~ 25&#176;C to ~ 90&#176;C) underground
heat storage demonstration pilots and 8 case studies of existing heat storage systems with distinct
configurations of heat sources, heat storage and heat utilization.

What is underground thermal energy storage?

Source TNO,inspired by IEA. Underground thermal energy storage (UTES) involves the temporary storage of
thermal energy in the subsurface. When excess heat is available this is stored by heating the soil or a fluid in
the subsurface and when the heat demand is high the stored heat is retrieved.

What are the main objectives of athermal energy storage project?

The main objectives of this project are to lower the cost,reducing the risks and to optimize performanceof high
temperature (~25 to ~90&#176;C) underground thermal energy storage technologies by demonstrating 6
distinct configurations of heat sources,heat storage,and heat utilization.

What is underground heat storage?

Ibrahim Dincer,Marc A. Rosen,in Exergy Anaysis of Heating,Refrigerating and Air Conditioning,2015
Underground heat storage,or underground thermal energy storage (UTES),has storing temperature range from
around 0 &#176;C to up to 40-50 &#176;C.This operating temperature range is suitable for heating and
cooling applicationsin HVAC.

What is thermal energy storage?

Thermal energy storage can, for example, be implemented in heating networks in the form of Underground
Thermal Energy Storage (UTES) to support the use of surplus heat from industry and the implementation of
renewable heat sources such as bio-Combined Heat and Power (CHP), geothermal, and solar energy.

What is underground seasonal thermal energy storage (Ustes)?

Conclusion Underground seasonal thermal energy storage (USTES) has received extensive attention all over
the world with the development of renewable energy heating technology. The USTES can effectively solve the
mismatch between the & quot;source& quot; side and the & quot;load& quot; side of the renewable energy
heating system.

The main objectives of the Heatstore project are to reduce costs and risks while improving the performance of
underground thermal energy storage technologies at high temperatures (25-90&#176;C). The study is aso
targeting the optimisation of the use of sustainable heat flows in heat networks with geothermal energy and
heat storage.
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The heat is stored in the reservoir until there is a demand for energy. The energy is brought to the surface and
can be used to generate electricity or process heat, making the system adaptable for different industrial
applications, and potentially converting solar thermal energy to a base load renewable energy. Figure 1
Subsurface storage ...

The subsurface, characterized by its low thermal conductivity, proves conducive to thermal storage. Utilizing
underground thermal energy storage systems can mitigate greenhouse gas emissions, reduce heating and
cooling expenses, and ...

Underground Thermal Energy Storage (UTEYS) stores excess heat during periods of low demand (i.e., summer)
and uses it during periods of high demand (i.e., winter). This ... This article focuses on High-Temperature
Aquifer Thermal Energy Storage (HT-ATES), where hot water is stored in porous, water-bearing layers in the
subsurface. It is...

The system diagram of high temperature solar thermal energy storage in shallow depth artificial reservoir
(HTSTESSDAR) isshown in Fig. 1b. In Fig. 1b, the evacuated tubular solar collector is...

performance of high temperature (~25&#176;C to ~90&#176;C) underground therma energy storage
(HT-UTES) technologies and to optimize heat network demand side management (DSM). Thisis...

This will be achieved by conducting 6 new high temperature (~ 25&#176;C to ~ 90&#176;C) underground
heat storage demonstration pilots and 8 case studies of existing heat storage systems with distinct ...

In the UK, there is a significant demand for direct heat use and 73 % of this is supplied by gas [1],
contributing to one third of the UK"s greenhouse gas emissions.Underground thermal energy storage (UTES)
can help to achieve UK government targets of a net zero carbon economy by 2050 and improve energy
security.

@misc{ etde 20144387, title = { High temperature underground thermal energy storage. State-of-the-art and
prospects} author = { Sanner, B} abstractNote = { Heat storage is a crucia issue to match demand for heat with
supply of heat, or even with the need to get rid of waste heat. The ground has proven to be an idea medium
for storing heat in larger quantities and over longer ...

Thermal energy storage technologies need to be further developed and need to become an integral component
in the future energy system infrastructure to meet variations in both the availability and demand of energy.
The main objectives of project HEATSTORE are to lower the cost, reduce risks, improve the performance of
high temperature (~25& #176;C to ~90&#176;C) ...

The more energy efficient the envelope, the lower the heating demand is, as well as the infloor heating loop
average temperature. Underground Therma Energy Storage Pit Size Does Matter: The smaller the better
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(Cheaper, more Sustainable and Least Intrusive).

Underground Thermal Energy Storage (UTES) Bo Nordell Div. Architecture and Water, Lule&#229;
University of Technology, SE-97187 Lule&#229;, Sweden, Phone: 46-920-491646, e-mail: bon@ltu.se 1.
Introduction ... The first large scale high temperature BTES was built at Lule&#229; University of
Technology, in 1982. Its

This paper is focused on the application of sensible heat storage underground. The utilization of geological
materials for thermal energy storage offers several advantages ...

The main objectives of project HEATSTORE are to lower the cost, reduce risks, improve the performance of
high temperature (~25& #176;C to ~90& #176;C) underground thermal energy storage (HT ...

High-temperature aquifer thermal energy storage (HT-ATES) systems are designed for seasonal storage of
large amounts of thermal energy to meet the demand of industrial processes or district heating systems at high
temperatures (&gt; 100 &#176;C). The resulting high injection temperatures or pressures induce thermo- and
poroelastic stress changes ...

Underground seasonal thermal energy storage (USTES) has received extensive attention all over the world
with the development of renewable energy heating technology. The ...

Thermal energy storage (TES) is a critical enabler for the large-scale deployment of renewable energy and
transition to a decarbonized building stock and energy system by 2050. Advances in thermal energy storage
would lead to increased energy savings, higher performing and more affordable heat pumps, flexibility for
shedding and shifting ...

High-temperature UTES systems have storage temperatures above 40-50 &#176;C. Typical heat sources for
these systems are solar collectors or waste heat. ... The basic types of underground thermal energy storage
systems under the definition of this book can be divided into two groups (Sanner 2001; Novo et a. 2010):
Systems where atechnical fluid ...

Underground Thermal Energy Storage facilitates the low-carbon transition of the heating and cooling sector.
... improve the performance of high temperature (~25&#176;C to ~90&#176;C) underground thermal energy
storage (HT-UTES) technologies and to optimize heat network demand side management (DSM). This is
primarily achieved by 6 new demonstration ...

Advantages and problems of high temperature underground thermal energy storage by Burkhard Sanner &
Klaus Knoblich Institut of Applied Geosciences, Giessen Univ., Diezstr. 15,35390 Giessen, Germany
ABSTRACT Underground Thermal Energy Storage (UTES) on temperature levels above ca. 50 OC is still not
done widely today.
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The main objectives of the HEATSTORE project are to lower the cost, reduce risks, improve the performance
of high temperature (~25& #176;C to ~90&#176;C) underground thermal energy storage (HT ...

heat or cold, by injecting thermal energy into the underground during a period of high energy supply. e
thermal energy is extracted during a period of high energy demand. Heat storage can contribute to the
extension of low-carbon heat sources, reduce greenhouse gas emissions and aord exibility in the management
of supply and demand of hezt ...

The sensible heat of molten salt is aso used for storing solar energy at a high temperature, [10] termed
molten-salt technology or molten salt energy storage (MSES). Molten salts can be employed as a thermal
energy storage method to retain thermal energy. Presently, thisis a commercially used technology to store the
heat collected by concentrated solar power (e.g., ...

Experience with high-temperature underground thermal energy storage was also obtained from the bedrock
heat store in Lule&#229; and the rock cavern in Avesta. In ... Solar energy on demand: A review on high
temperature thermochemical heat storage systems and materials. Chem Rev, 119 (2019), pp. 4777-4816,
10.1021/acs emrev.8b00315.

There are currently three common types of Underground Thermal Energy Storage ( Fig. 6) [ 77, 78, 79 ]:
Aquifer Thermal Energy Storage (ATES) is an open-loop energy storage system that uses an aguifer as a
storage medium for thermal energy and groundwater as the thermal energy carrier.

Part of the book series. Green Energy and Technology (GREEN) Underground thermal energy storage
(UTES) provide us with a flexible tool to combat global warming through conserving energy while utilizing
natural renewable energy resources. Primarily, they act as a buffer to balance fluctuations in supply and

demand of low temperature thermal energy.

We develop a 3D model for a high-temperature agquifer thermal energy storage sys-tem using analysis of
geological core data, sedimentological description, geophysi-cal dataincluding well logs and ...
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