High temperature underground thermal
oo energy storage

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 hest is available this is stored by heating the soil or afluid 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.

THERMAL ENERGY STORAGE - BOREHOLE PIPING Due to the high temperature resistance of PEXa
(up to 200&#176;F), PEXa probes are ideal for use in underground thermal energy storage systems. Durability
(safety factor SF=1,25) Pipe SDR 11(25x2,3 and 32x2,9) PEXa PE 100 (HDPE 4710) 20&#176;C
(68&#176;F) 100 year / 15 bar (218 psi) 20&#176;C (68&#176;F) 100 year / 15.7 bar
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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 ...

underground thermal energy storage (UTES) in the energy system, 2) providing a means to maximise ... High
Temperature Underground Thermal Energy Storage The heating and cooling sector is vitally important for the
transition to a low-carbon and sustainable energy system. Heating and cooling is responsible for half of all
consumed final energy in ...

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 ...

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 ...

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 ...

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

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 ...

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 ...

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.

Heat storage systems can be classified on the basis of low to moderate temperature heat (10-40 &#176;C) or
high temperature heat (40-150 &#176;C). The components, well configurations, and storage periods of heat
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storage ATES systems are similar to ...

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.

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

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 ...

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) ...

Underground thermal energy storage (UTES) is a form of energy storage that provides large-scale seasonal
storage of cold and heat in natural underground sites. ... The underground is suitable for thermal energy
storage, because it has high thermal inertia. [2,5,6] If undisturbed, below a depth of 10-15 m, the ground
temperature isonly weakly ...

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

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 logsand ...

Thermal energy storage (TES) is a technology that stocks thermal energy by heating or cooling a storage
medium so that the stored energy can be used at a later time for heating and cooling applications and power
generation. ... (100 &#176;C at 1 bar), the use of water as sensible heat storage medium for high temperature
application (double effect ...

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

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
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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 (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

The upsurge of electrical energy storage for high-temperature applications such as electric vehicles,
underground oil/gas exploration and aerospace systems calls for dielectric polymers capable of ...

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-UTES)
technologies and to optimize heat network demand side management (DSM).

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., ...
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