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Possible options for
underground thermal energy
storage are
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Overview

Are underground thermal energy storage systems sustainable?

The study aims to explore the potential of Underground Thermal Energy
Storage (UTES) systems, including Aquifer Thermal Energy Storage (ATES) and
Borehole Thermal Energy Storage (BTES), as sustainable solutions for
managing energy supply and demand.

How do underground thermal energy storage systems work?

Underground thermal energy storage (UTES) systems store energy by
pumping heat into an underground space. There are three typical
underground locations in which thermal energy is stored: boreholes, aquifers,
and caverns or pits. The storage medium typically used for this method of
thermal energy storage is water.

What is underground thermal storage?

A more recent underground thermal storage technology, developed during the
last 40-50 years, means that thermal energy is actively stored for the purpose
of later extraction. So, heat is either injected for later use (heat storage) or
extracted from the ground (cold storage) which is later used for cooling.

Why is the underground a good place to store thermal energy?

The underground is suitable for thermal energy storage because it has high
thermal inertia, i.e. if undisturbed below 10-15 m depth, the ground
temperature is weakly affected by local above ground climate variations and
maintains a stable temperature [ 76, 77, 78 ].

Why do we need a thermal energy storage system?
g demand additional storage might be needed. Systems using natural
underground sites for storing thermal energy are called under round thermal

energy storage (UTES) systems.Because large volume is necessary for
seasonal purposes, heat storage systems are in most cases.

Powered by VDB Solar Solutions



Page 3/12

What is underground thermal energy storage (Utes)?

Underground thermal energy storage (UTES) uses the ground to store heat
and cold. Depending on the geological, hydrogeological and other site
conditions, ATES (aquifer TES), BTES (boreholes TES) or CTES (cavern TES) is
selected as a storage system. ATES and BTES are commercial today, CTES is
rarely applied commercially.
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Possible options for underground thermal energy storage are

A comprehensive review of geothermal
energy storage: Methods ...

The temperature shifts throughout the year allow
heat energy to be passively stored in the earth
and the water beneath it. As a result, nature
offers storage systems between the seasons. The
temperature of the ground remains stable and is
comparable, during the

Energy storage assessment: Where are we now?

Liquid air (LAES), zinc-bromine batteries (ZNBR),
underground hydrogen and thermal energy
storage systems are all being studied to meet
medium-duration and grid-scale storage
applications. LAES and ZNBR batteries are
currently in pilot-scale demonstrations, while
underground hydrogen and thermal energy
storage systems require more time for
development.

The theoretical potential for large-scale
underground thermal energy

Our calculations indicate that the theoretical
potential for large-scale underground thermal-
energy storage in the UK is substantial, Area of
possible solar thermal deployment (km 2)
Discontinuous urban fabric 5.3263 13,184 423
Continuous urban fabric 0.1320

The theoretical potential for large-scale
underground thermal energy

Large scale storage of heat is critical for the

successful decarbonisation of the UK's energy
mix and for grid-balancing. Heat generation
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currently accounts for 50% of all energy use

Aquifer Thermal Energy Storage,
SpringerLink

Gao Q, Li M, Jiang Y, Li M, Yu M, Qiao G (2006)
Practice and task developing underground
thermal energy storage in China. Ecostock 2006,
Pomona, NJ, USA, 31 May-2 June 2006 Google
Scholar Hendriks M, Snijders A, Boid N (2008

Thermal Energy Storage

It is possible to think of thermal storage in the
hot and/or in the cold side of the plant.
Underground thermal energy storage (UTES) is

also a widely used storage technology, which {\\
makes use of the ground (e.qg., the soil, sand, '
rocks, and clay) as a storage =

Overview of Large-Scale Underground

| = F; 11l Energy Storage Technologies for
S i
i t f i [' | Thus, renewable energy use for power
waill ‘ production, mainly wind and solar, has increased
1 f‘l‘ ‘ ~ substantially in recent years, in connection with
A g the efforts to develop a low carbon society and
S | A 2500 e mitigate climate changes. According to IEA [4],

. - world wind electricity production increased from
’ 104 TW h in 2005 to 838 TW h in 2015, and
world solar electricity production ...
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HEATSTORE Project Update: High

Temperature Underground Thermal Energy

Underground thermal energy storage (UTES)
provides large scale (potentially >10 GWh)
storage capacity per site that is difficult to
achieve with other heat storage technologies,
and benefits from a typically lower range of
storage costs (Persson et al.,2014).

IS

Assesment for optimal underground
seasonal thermal energy storage

storage, and chemical heat storage which are
more compact and have a larger energy storage
density than sensible storage and are classified
as sorption and chemical reaction storage
[9,16-19]. 1.1. Sensible heat storage This paper
is focused on the
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HEATSTORE AEUR" Underground Thermal
Energy Storage (UTES) ...

Proceedings World Geothermal Congress 2020+1
Reykjavik, Iceland, April - October 2021 1
HEATSTORE - Underground Thermal Energy
Storage (UTES) - State of the Art, Example Cases
and Lessons Learned Anders J. Kallesgel,
Thomas Vangkilde-Pedersenl, Jan E. Nielsen2,
Guido Bakema3, Patrick Egermann4, Charles

Underground Thermal Energy Storage

Details on thermal storage types, operation, and
applications are provided, for both heat and cold
storage. The main thermal storage types,
sensible, latent, and thermochemical, are
covered. A focus is placed on underground
thermal energy storages, which normally are
sensible storages, as they can store both hot and
cold energy in the ground and ...
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Thermal energy storage

District heating accumulation tower from Theiss
near Krems an der Donau in Lower Austria with a
thermal capacity of 2 GWh Thermal energy
storage tower inaugurated in 2017 in Bozen-
Bolzano, South Tyrol, Italy. Construction of the
salt tanks at the Solana Generating Station,
which provide thermal energy storage to allow
generation during night or peak demand.
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Numerical Studies on Underground Thermal
Energy Storages

Underground thermal energy storage (UTES)
systems can be used to utilize underground soil
to store unused energy for use when needed
(e.qg. district heating). The objective of this paper
is to investigate the implementation of a UTES
system in the 2D finite element software PLAXIS.

1612-100
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Large scale underground seasonal thermal
energy storage in China

For example, "high-temperature underground
thermal energy storage" (Annex 12) was
proposed by IEA Future Building Forum: Cooling
Buildings in a Warmer Climate. The objectives of
this task was to demonstrate that high-
temperature underground thermal[51].
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HEATSTORE AEUR" Underground Thermal
Energy Storage (UTES) ...

In Europe, half of the total energy consumption is
for heating and cooling and around 85% of this
energy is produced from fossil fuels, and
Underground Thermal Energy Storage (UTES) has
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Underground Energy Storage

UTES (Underground Thermal Energy Storage)
aims to answer this question and such systems
could contribute to the heating and cooling of
individual homes or several buildings. A first
option is an open-loop system: ATES (the A
stands for aquifer).

Assessing the technical potential for
underground thermal energy

Underground thermal energy storage (UTES) can
play a role in energy decarbonisation by storing
waste heat from space cooling, refrigeration,
data processing, ...

Overview of Large-Scale Underground
Energy Storage ...

One way to ensure large-scale energy storage is
to use the storage capacity in underground
reservoirs, since geological formations have the
potential to store large volumes of fluids with
minimal impact to environment and society.
There are several technologies

A comprehensive review of geothermal
energy storage: Methods ...

The study aims to explore the potential of
Underground Thermal Energy Storage (UTES)
systems, including Aquifer Thermal Energy
D Storage (ATES) and Borehole Thermal ...
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Seasonal Underground Thermal Energy Storage

As you can see in the histogram on the left, Be oo
Vacuum Tubes peak thermal energy generation g
is between May and September when heating L]
demand is at its lowest. By installing 8 x

Evacuated Tube Solar Collectors, the project will

require a source of backup heat in winter to

compensate for discrepancy and will be forced to

dump heat in summer since demand is ...

Underground Thermal Energy Storage
Systems and Their ...

Underground thermal energy storage (UTES) is a
technique for storing thermal energy that makes
use of the subsurface to store both heat and
cold. This chapter discusses a number of UTES

Underground Thermal Energy Storage
Systems and Their ...

Underground thermal energy storage (UTES) is a
technique for storing thermal energy that makes
use of the subsurface to store both heat and

cold. This chapter discusses a number of UTES ...

Development status and prospect of
underground thermal energy ...

Abstract: Underground Thermal Energy Storage
(UTES) store unstable and non-continuous
energy underground, releasing stable heat
energy on demand. This effectively improve
energy ...
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Seasonal thermal energy storage

Seasonal thermal energy storage (STES), also
known as inter-seasonal thermal energy storage,
[1] is the storage of heat or cold for periods of up
to several months. The thermal energy can be
collected whenever it is available and be used
whenever needed, such as in ...

Heatstore: High Temperature Underground
Thermal Energy Storage

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 C). The study is also targeting the
optimisation of the use of sustainable
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Cavern Thermal Energy Storage

Thermal energy storage systems can be divided
into 3 categories [16, 71, 72]:a) Sensible heat
storage (SHS) relies on the temperature variation
of a solid or liquid (e.g. water). b) Latent heat
storage relies on the heat absorption or release,
when a storage material undergoes a phase
change from solid to liquid or liquid to gas or vice
versa;

Chapter 2 Underground Thermal Energy Storage

Underground thermal energy storage (UTES)
provide us with a flexible tool to combat global
warming through conserving energy while
utilizing natural renewable energy resources. ...
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The thermal energy storage potential of
underground tunnels used ...
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In the context of an increasing research and ;
application of so-called energy geostructures

worldwide [12] (i.e., earth-contact structures and g

infrastructures that typically embed piping
networks within their constituting reinforced

concrete to function as shallow geothermal heat
exchangers), this paper explores the potential of
these heat exchangers to serve as novel ...
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—— U.S. Department of the Interior U.S. Geological
Survey Fact Sheet 2022-3082 March 2023
Geologic Energy Storage Introduction As the
United States transitions away from fossil fuels,
its economy will rely on more renewable energy.

- — ’ Because cur-rent renewable

A review of thermal energy storage
technologies for seasonal loops

With increasing focus being placed on reducing
worldwide greenhouse gas emissions, Thermal
Energy Storage (TES) is being explored as a
method of reducing the environmental impact of
heating and cooling. Within the EU, nearly 80%
of ...

P Underground Thermal Energy Storage (UTES)
e
A more recent underground thermal storage
technology, developed during the last 40-50
L o e years, means that thermal energy is actively
— stored for the purpose of later extraction. So,
heat is ...
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Contact Us

For catalog requests, pricing, or partnerships, please visit:
https://vdbconstruction.co.za
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