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Conclusions This paper presents a detailed bibliometric analysis of thermal energy storage (TES) applied to

different levels of the built environment. The literature search, done with the Scopus database, different

queries for three main categories in particular in buildings, districts, and roads and bridges, was done.

Energy is essential in our daily lives to increase human development, which leads to economic growth and

productivity. In recent national development plans and policies, numerous nations have prioritized sustainable

energy storage. To promote sustainable energy use, energy storage systems are being deployed to store excess

energy generated from ...

Different aspects of thermal energy storage systems are covered, ranging from fundamentals to case studies.

Major topics covered include application of thermal energy in water heating, solar cooking and solar pond,

thermal energy storage materials for indoor comfort in buildings, thermal management of battery, hydrogen

production, reducing ...

Thermal Energy Storage Systems for Buildings Workshop Report . ii . Disclaimer . ... Key applications and

value drivers 3. System cost, performance, and market requirements 4. End-use specific needs. ... The first

section of this report provides background on ...

Thermal energy in the form of chilled water or heated water is produced during the off-peak times of less

electrical demand. This chilled or heated water is collected in a thermal energy storage tank, and is then

withdrawn and distributed to the facility during the peak heating or cooling periods. This technique is known

as "load shifting."

Background Thermal energy storage Thermal (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. TES systems can be used particularly in buildings and industrial processes.

Concentrating solar power plants use sensible thermal energy storage, a mature technology based on molten

salts, due to the high storage efficiency (up to 99%). Both parabolic trough collectors and the central receiver

system for concentrating solar power technologies use molten salts tanks, either in direct storage systems or in

indirect ones. But ...

Thermal energy storage deals with the storage of energy by cooling, heating, melting, solidifying a material;

the thermal energy becomes available when the process is reversed [5]. Thermal energy storage using phase

change materials have been a main topic in research since 2000, but although the data is quantitatively

enormous.

BACKGROUND Renewable energy is solar energy one way or the other. The most obvious renewable ... also
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in solar applications. Storage systems are also needed in solar applications ... Borehole Thermal Energy

Storage (BTES), Rock Cavern Thermal Energy Storage (CTES).

The sensible heat of molten salt is also 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, this is a commercially used technology to store the

heat collected by concentrated solar power (e.g., ...

In order to achieve global carbon neutrality in the middle of the 21st century, efficient utilization of fossil

fuels is highly desired in diverse energy utilization sectors such as industry, transportation, building as well as

life science. In the energy utilization infrastructure, about 75% of the fossil fuel consumption is used to

provide and maintain heat, leading to more ...

The historical evolution of Solar Thermal Power and the associated methods of energy storage into a high-tech

green technology are described. The origins of the operational experience of modern plants and the areas of

research and development in enhancing the characteristics of the different components and the energy storage

options

The previous chapters have demonstrated that sensible and latent thermal energy storage systems could be

applied to in situ heat transfer and energy storage applications. Latent energy storage systems offer around

5-15 times higher ...

The technology for storing thermal energy as sensible heat, latent heat, or thermochemical energy has greatly

evolved in recent years, and it is expected to grow up to about 10.1 billion US dollars by 2027. A thermal

energy storage (TES) system can significantly improve industrial energy efficiency and eliminate the need for

additional energy supply in commercial ...

Thermal energy storage can be integrated in solar applications directly into the energy generation section (both

thermal or electrical) to increase the efficiency of the energy ...

2.1 Sensible-Thermal Storage. Sensible storage of thermal energy requires a perceptible change in

temperature. A storage medium is heated or cooled. The quantity of energy stored is determined by the

specific thermal capacity ((c_{p})-value) of the material.Since, with sensible-energy storage systems, the

temperature differences between the storage medium ...

Thermal energy storage (TES) systems can store heat or cold to be used later, at different temperature, place,

or power. The main use of TES is to overcome the mismatch between energy generation and energy use

(Mehling and Cabeza, 2008, Dincer and Rosen, 2002, Cabeza, 2012, Alva et al., 2018).The mismatch can be

in time, temperature, power, or ...
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Molten salts as thermal energy storage (TES) materials are gaining the attention of researchers worldwide due

to their attributes like low vapor pressure, non-toxic nature, low cost and flexibility, high thermal stability,

wide range of applications etc.

Worldwide application of aquifer thermal energy storage-A review. Renewable and Sustainable Energy

Reviews, 94: 861-876. DOI: 10.1016/j.rser.2018.06.057. Gao LH, Zhao J, An QS, et al. 2017. ... Analysis and

evaluation on the benefit of shallow geothermal energy development in Shanghai under the background of

carbon neutral. Shanghai Land ...

Thermal energy storage (TES) is used in load leveling where there is a mismatch between energy demand and

energy generation. ... The main objective of this work consists of a perspective of the ...

Thermal energy storage (TES) is increasingly important due to the demand-supply challenge caused by the

intermittency of renewable energy and waste heat dissipation to the environment. This paper discusses the

fundamentals and novel applications of TES materials and identifies appropriate TES materials for particular

applications.

storage, cavern thermal energy storage, and molten-salt thermal energy sto rage. Sensible Sensible solid

storage, on the other hand, comprises borehole thermal energy storage and packed-

Energy storage systems are designed to accumulate energy when production exceeds demand, and to make it

available at the user''s request. They can help to match energy supply and demand, exploit variable renewable

(solar and wind) energy sources, increase the overall efficiency of the energy system and reduce

carbon-dioxide emissions.

Energy storage systems (ESS) have the power to impart flexibility to the electric grid and offer a back-up

power source. Energy storage systems are vital when municipalities experience blackouts,

states-of-emergency, and infrastructure failures that lead to power outages. ESS technology is having a

significant

APPLICATIONS OF THERMAL ENERGY STORAGE IN THE ENERGY TRANSITION i
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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 ...

The use of thermal energy storage (TES) allows to cleverly exploit clean energy resources, decrease the

energy consumption, and increase the efficiency of energy systems. ... Recent developments of thermal energy
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storage applications in the built environment: a bibliometric analysis and systematic review, Appl Therm Eng

(n.d.). Google Scholar ...

In direct support of the E3 Initiative, GEB Initiative and Energy Storage Grand Challenge (ESGC), the

Building Technologies Office (BTO) is focused on thermal storage research, development, demonstration, and

deployment (RDD& D) to accelerate the commercialization and utilization of next-generation energy storage

technologies for building applications.

Transforming the global energy system in line with global climate and sustainability goals calls for rapid

uptake of renewables for all kinds of energy use. Thermal energy storage (TES) can help to integrate high

shares of renewable energy in power generation, industry and buildings. The report is also available in

Chinese .

Various technologies are used in thermal energy storage (TES). Depending on the type of technology used,

residual thermal energy allows for the storage and use of thermal energy for certain periods of time, at scales

varying from individual process, residential, public, and industrial buildings, district, town, or region.

The combination of thermal energy storage technologies for building applications reduces the peak loads,

separation of energy requirement from its availability, it also allows to ...

Battery electricity storage is a key technology in the world''s transition to a sustainable energy system. Battery

systems can support a wide range of services needed for the transition, from providing frequency response,

reserve capacity, black-start capability and other grid services, to storing power in electric vehicles, upgrading

mini-grids and supporting "self-consumption" of ...

Thermal energy storage can be integrated in solar applications directly into the energy generation section (both

thermal or electrical) to increase the efficiency of the energy production (thermal or electrical). In this case

different solar applications require the use of different temperatures and different thermal energy storage

technologies.

A shift is taking place from battery-based power storage in the past to practical application of thermal energy

storage and hydrogen energy storage in the future. Energy business operators need to consider combinations of

optimal power storage technologies from perspectives such as storage time and capacity,
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