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ABSTRACT

The chapter discusses various phase-transition heat-accumulating materials. Their application in heat
pumps and their use for heat supply are presented. Phase-transition heat-accumulating materials in heat
pipes are also considered, various types of heat pipes are presented. The installation of heat storage
with phase-transition materials is presented. Along with phase-transition heat-accumulating materi-
als, the chapter considers thermochemical heat-accumulating material of photochemical reactions of
energy storage. As an example of a thermochemical heat-accumulating material, a solar power plant
for thermochemical energy storage is presented. A developed computer program for the description of
thermochemical reactions allows examining chemical and thermochemical reactions in multicomponent
reciprocal systems, which can be carried out in the course of the reciprocal multicomponent systems. The
computer program allows identifying thermochemical reactions occurring in mutual multicomponent
systems, regardless of component and dependent on temperature.
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Development and Research of Phase-Transition and Thermochemical Materials

INTRODUCTION

In recent years, work has been intensively carried out in many countries around the world to develop
energy storage technology based on phase-transitions of materials, which is regarded as a promising direc-
tion for creating efficient heat storage systems (HSS) (Babaev Kharchenko, Panchenko & Vasant, 2019;
Adadurov, 2005; Babaev, 2016a; Babaev, 2014; Duffy & Beckman 2013; Magomedov, 2000; Shishkin,
2005). Thermal accumulation using heat of phase-transitions of the first kind of inorganic compounds
and eutectic compositions is currently one of the most promising ways to save energy.

Recently, more and more attention has been paid to thermochemical batteries, which ensure the stor-
age of energy as a result of the passage of some reversible chemical reaction. Accumulation of heat in
this case occurs when a chemical reaction proceeds to the side in which it goes with heat absorption,
and the heat return to the consumer is due to the reverse reaction (Babaev, 2016b, Babaev & Danilin,
2002; Duffy & Beckmann, 2013; Popel & Fortov, 2015; Twidell & Weir, 1990).

BACKGROUND

The success of the creation and introduction of thermochemical heat accumulators, which can be con-

sidered as seasonal, depend on the solution of thermophysical problems related to the selection of the

necessary working substances and the economic problems associated with their cost parameters.
Chemical reagents and reactions for achemical heat accumulator must meet the following requirements:

Cheapness and accessibility;

High volumetric density of stored energys;

If possible, reaction without catalyst;

Be chemically inert with respect to the structural materials of the thermal battery;

Ease in implementing control over the course of a chemical reaction by means of temperature or
pressure;

A large number of thermochemical cycles;

e  Have a large and developed external surface to intensify the course of the chemical reaction.

Of great importance is the search for new energy-intensive thermochemical heat-accumulating mate-
rials. Literary analysis (Magomedov, 2000; Engelsht & Muratalieva, 2013) shows the wide possibilities
of their application. In addition, the chemical reactions used to store energy can convert low-potential
energy into a high-potential energy. A similar feature is not possessed either by batteries based on phase
transitions, nor, especially, by heat capacity.

Chemical energy can be stored either directly in the form of the internal energy of the molecules (for
example, obtaining under the action of light enriched energy conformers, in particular valence isomers),
or in reaction products that can interact with each other, releasing energy in a useful form.

To accumulate solar energy, in particular, it is possible to use any endoenergetic reactions that under
the action of solar radiation (SR), accompanied by a rearrangement of chemical bonds or molecular
structure. At the same time, two groups of processes that convert solar energy into chemical energy-
photochemical and thermochemical can be distinguished from the mechanism of action of SR.



24 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/development-and-research-of-phase-transition-

and-thermochemical-materials-for-heat-accumulation/239097

Related Content

Fair Trade and Ethical Sourcing in Agriculture: Paving the Way for Sustainable Supply Chains
Mohamed Salah El Dinand Masengu Reason (2024). Sustainable Practices for Agriculture and Marketing
Convergence (pp. 80-104).
www.irma-international.org/chapter/fair-trade-and-ethical-sourcing-in-agriculture/341689

Agribusiness and Innovation Systems in Africa: A Survey of Evidence

Osman Mohammed Babikir (2021). Opportunities and Strategic Use of Agribusiness Information Systems
(pp. 13-32).

www.irma-international.org/chapter/agribusiness-and-innovation-systems-in-africa/266573

Research of Green Vegetable Cultivation Technology Under Photoculture Conditions in
Irradiation Chamber

Igor Viktorovich Yudaev, Diana Charova, Andrey Feklistov, Sergey Mashkov, Pavel Kryuchin, Sergey
Vasilyev, Denis Morgunov, Yuliia Dausand Nikola Armenyanov (2019). Advanced Agro-Engineering
Technologies for Rural Business Development (pp. 368-395).
www.irma-international.org/chapter/research-of-green-vegetable-cultivation-technology-under-photoculture-conditions-in-
irradiation-chamber/225692

New Design Approach to Handle Spatial Vagueness in Spatial OLAP Datacubes: Application to
Agri-Environmental Data

Elodie Edoh-Alove, Sandro Bimonte, Francois Pinetand Yvan Bédard (2018). Innovations and Trends in
Environmental and Agricultural Informatics (pp. 129-155).

www.irma-international.org/chapter/new-design-approach-to-handle-spatial-vagueness-in-spatial-olap-datacubes/207274

Evaluation of the Relationship Between Nutritional Status and Quality of Life Among Nursing
Home Residents With Alzheimer's Disease

Alev Keserand Filiz Yildirim (2018). Food Science and Nutrition: Breakthroughs in Research and Practice
(pp. 68-92).
www.irma-international.org/chapter/evaluation-of-the-relationship-between-nutritional-status-and-quality-of-life-among-

nursing-home-residents-with-alzheimers-disease/197270



http://www.igi-global.com/chapter/development-and-research-of-phase-transition-and-thermochemical-materials-for-heat-accumulation/239097
http://www.igi-global.com/chapter/development-and-research-of-phase-transition-and-thermochemical-materials-for-heat-accumulation/239097
http://www.irma-international.org/chapter/fair-trade-and-ethical-sourcing-in-agriculture/341689
http://www.irma-international.org/chapter/agribusiness-and-innovation-systems-in-africa/266573
http://www.irma-international.org/chapter/research-of-green-vegetable-cultivation-technology-under-photoculture-conditions-in-irradiation-chamber/225692
http://www.irma-international.org/chapter/research-of-green-vegetable-cultivation-technology-under-photoculture-conditions-in-irradiation-chamber/225692
http://www.irma-international.org/chapter/new-design-approach-to-handle-spatial-vagueness-in-spatial-olap-datacubes/207274
http://www.irma-international.org/chapter/evaluation-of-the-relationship-between-nutritional-status-and-quality-of-life-among-nursing-home-residents-with-alzheimers-disease/197270
http://www.irma-international.org/chapter/evaluation-of-the-relationship-between-nutritional-status-and-quality-of-life-among-nursing-home-residents-with-alzheimers-disease/197270

