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About the section Energy Storage and Application
With ever increasing concern on energy and environment,
energy storage technologies and their emerging
applications are one of the main themes in Energies.
Since energy comes in various forms including electrical,
mechanical, thermal, chemical and radioactive, the
energy storage essentially stores that energy for use on
demand. Major storage solutions include batteries, fuel
cells, capacitors, flywheels, compressed air, thermal fluid,
and pumped-storage hydro. Different energy storage
technologies have different merits: more convenient, more
economical, higher efficiency or longer term. Over the
past few decades, these technologies have been fueled
by new materials, advanced devices and novel systems.
Hence, the energy storage industry continually evolves
and adapts to an ever-demanding market.
This section invites articles that address original and new
research results as well as the latest developments of energy
storage technologies and their emerging applications.
Articles that deal with energy storage materials, devices
and systems, energy conversion, management and policy,
as well as on their applications to existing and future
energy systems are particularly encouraged. Submissions
addressing up-to-date reviews and the latest national or
regional projects of energy storage systems will also be
welcome.
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DOI:10.3390/en14041095
Exergy Analysis of Adiabatic Liquid Air Energy Storage (A-LAES) System Based
on Linde–Hampson Cycle
Authors: Lukasz Szablowski, Piotr Krawczyk, Marcin Wolowicz
Abstract: Efficiently storing energy on a large scale poses a major
challenge and one that is growing in importance with the increasing share
of renewables in the energy mix. The only options at present are either
pumped hydro or compressed air storage. One novel alternative is to
store energy using liquid air, but this technology is not yet fully mature
and requires substantial research and development, including in-depth
energy and exergy analysis. This paper presents an exergy analysis of the
Adiabatic Liquid Air Energy Storage (A-LAES) system based on the Linde–
Hampson cycle. The exergy analysis was carried out for four cases with different parameters, in particular the
discharge pressure of the air at the inlet of the turbine (20, 40, 100, 150 bar). The results of the analysis show that
the greatest exergy destruction can be observed in the air evaporator and in the Joule–Thompson valve. In the case
of air evaporator, the destruction of exergy is greatest for the lowest discharge pressure, i.e., 20 bar, and reaches
over 118 MWh/cycle. It decreases with increasing discharge pressure, down to approximately 24 MWh/cycle for
150 bar, which is caused by a decrease in the heat of vaporization of air. In the case of Joule–Thompson valve, the
changes are reversed. The highest destruction of exergy is observed for the highest considered discharge pressure
(150 bar) and amounts to over 183 MWh/cycle. It decreases as pressure is lowered to 57.5 MWh/cycle for 20 bar.
The other components of the system do not show exergy destruction greater than approximately 50 MWh/cycle
for all considered pressures. Specific liquefaction work of the system ranged from 0.189 kWh/kgLA to 0.295 kWh/
kgLA and the efficiency from 44.61% to 55.18%.
DOI:10.3390/en14041197
Molten Salts for Sensible Thermal Energy Storage: A Review and an Energy
Performance Analysis
Authors: Adrián Caraballo, Santos Galán-Casado, Ángel Caballero, Sara Serena
Abstract: A comprehensive review of different thermal energy storage
materials for concentrated solar power has been conducted. Fifteen
candidates were selected due to their nature, thermophysical properties,
and economic impact. Three key energy performance indicators were
defined in order to evaluate the performance of the different molten salts,
using Solar Salt as a reference for low and high temperatures. The analysis
provided evidence that nitrate-based materials are the best choice for
the former and chloride-based materials are best for the latter instead of
fluoride and carbonate-based candidates, mainly due to their low cost.

DOI:10.3390/en14040913
Power-to-X in Denmark: An Analysis of Strengths, Weaknesses, Opportunities and Threats
Authors: Iva Ridjan Skov, Noémi Schneider, Gerald Schweiger, Josef-Peter Schöggl, Alfred Posch
Abstract: Power-to-X is an upcoming sector-coupling technology that
can play a role in the decarbonisation of energy systems. The aim of this
study was to widen the current knowledge of strengths, weaknesses,
opportunities, and threats (SWOT) of this innovative technology in
the Danish context by utilizing the analytic hierarchy process (AHP) to
evaluate and compare perception of academic and industrial experts.
The results of this analysis indicate that the external factors such
as current policy framework are more important than the internal
technology related factors. Further, positive factors predominate negative ones, with academic experts
indicating strengths as the most important category and practitioners’ opportunities. All experts consider
the country being a P2X knowledge hub as one of the most important factors, and in the given context of the
Danish energy system, wind developments and Danish industrial environment, seizing this opportunity could
be the biggest enabler for P2X success.
DOI:10.3390/en14041028
Clustering Techniques for Secondary Substations Siting
Authors: Silvia Corigliano, Federico Rosato, Carla Ortiz Dominguez, Marco Merlo
Abstract: The scientific community is active in developing new models
and methods to help reach the ambitious target set by UN SDGs7:
universal access to electricity by 2030. Efficient planning of distribution
networks is a complex and multivariate task, which is usually split into
multiple subproblems to reduce the number of variables. The present
work addresses the problem of optimal secondary substation siting,
by means of different clustering techniques. In contrast with the
majority of approaches found in the literature, which are devoted to
the planning of MV grids in already electrified urban areas, this work focuses on greenfield planning in rural
areas. K-means algorithm, hierarchical agglomerative clustering, and a method based on optimal weighted
tree partitioning are adapted to the problem and run on two real case studies, with different population
densities. The algorithms are compared in terms of different indicators useful to assess the feasibility of the
solutions found. The algorithms have proven to be effective in addressing some of the crucial aspects of
substations siting and to constitute relevant improvements to the classic K-means approach found in the
literature. However, it is found that it is very challenging to conjugate an acceptable geographical span of the
area served by a single substation with a substation power high enough to justify the installation when the
load density is very low. In other words, well known standards adopted in industrialized countries do not fit
with developing countries’ requirements.

Special Issues Open for Submission
Nano-Structured Solar Cells 2020-2022
Guest Editor: Dr. Narottam Das
Deadline: 30 June 2022
Frontier on Energy Storage Technologies
Guest Editors: Dr. Mahdi Alipour, Dr. Majid Khazaee, Dr. Komeil Kohansal Sadetmahaleh
and Dr. Hosein Gholami-Khesht; Dr. Mohammad Alipour
Deadline: 20 July 2022
Advances in Electrochemical Energy Storage and Conversion
Guest Editor: Prof. Dr. Junfeng Liu
Deadline: 30 July 2022
Multiscale Heat and Mass Transfer in Renewable Energy Conversion and
Storage Devices
Guest Editors: Dr. Qinlong Ren, Prof. Dr. Hongtao Xu and Prof. Dr. Jianfei Zhang
Deadline: 10 August 2022
Computational Fluid Dynamics in Thermal Storage, Conversion,
and Management
Guest Editor: Dr. Lei Wang
Deadline: 20 September 2022
Design and Control of Flywheel Energy Storage Systems
Guest Editor: Prof. Dr. Weiyu Zhang
Deadline: 20 December 2022
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