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Thermal energy storage (TES) technology has emerged as a versatile and effective solution across a wide
range of applications. For instance, in solar energy utilization, TES systems collect solar energy as heat,
providing a reliable power source for nighttime and cloudy days [7] the field of building energy, TES
enhances thermal insulation properties, reducing energy ...

The solar energy received is intermittent in nature, and hence the adsorption coolers generaly require a
thermal energy storage system (TES) to bridge the gap between the demand and supply of energy. Phase
Change Energy Storage (PCES) system is the most promising one among various TESs, because of its high
energy density.

Although phase change heat storage technology has the advantages that these sensible heat storage and
thermochemical heat storage do not have but is limited by the low thermal conductivity of phase change
materials (PCM), the temperature distribution uniformity of phase change heat storage system and transient
thermal responseis not ideal.There are ...

Phase change heat storage generally go through three stages, namely sensible heat stage, phase change stage
and sensible heat (when the final temperature is higher than phase change temperature). ... Taghavi et al. [171]
proposed a simplified, cost-effective, and efficient design of a plate type thermal energy storage system (Fig.
14 (b...

A solar air-source heat pump system with phase change energy storage is investigated in this paper. By
employing phase change storage in this system, it overcomes the frosting problem in the evaporator and
improves the COP of heat pump under the extreme weather condition. The system is constructed and the
experiment is carried out in Shijiazhuang.

In the recent developments, the common methods to achieve a cold storage are water and ice and latent heat
storage systems (phase change materials (PCMs)). 4,5 The latent heat storage uses the latent heat of PCM
when the phase changes to energy storage. For a solar-powered cooling system, the cold energy produced by
solar air-conditioning ...

The development of Phase Change Materials (PCMs) applications and productsis closely related to the market
penetration of the renewable energy technologies.

The novelty of this investigation lies in its unique approach to enhancing thermal energy storage (TES)

systems using phase change materials (PCMs) by exploring non-circular geometries and innovative design
modifications that are underrepresented in the existing literature. ... (NePCM) in an optimized design of shell
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and tube thermal energy ...

This paper studies the design and dynamic modelling of a novel thermal energy storage (TES) system
combined with a refrigeration system based on phase change materials (PCM). Cold-energy production
supported by TES systems is a very appealing field of research, since it alows flexible cold-energy
management, combining demand fulfilment with ...

By integrating phase change energy storage, specifically a box-type heat bank, the system effectively
addresses |oad imbalance issues by aligning building thermoelectric ...

We develop conjugate mathematical model of phase change material (PCM) and heat transfer fluid HTF).
Novel festoon therma energy storage (TES) design yields improved heat transfer rate during
charging/discharging. Multiple PCMs arrangement enhances the heat transfer performance further. TES has
potential to be used as thermal capacitor in industrial application.

The study provides insights into the advanced nature of LHTES as a dispatchable solution for efficient thermal
energy storage and release, highlighting its unique features, which include the use of diverse phase change
materials (PCMs) and the simplification of system design without the need for additional components like salt
pumps, pipelines...

Solar energy is a renewable energy source that can be utilized for different applications in today"s world. The
effective use of solar energy requires a storage medium that can facilitate the ...

As aforementioned, energy saving is an essential guideline for the design of thermal systems, especially
concerning bad influences of residentia applications, which involve - with a different magnitude - all
countries in a worldwide emergency [13].Solid-liquid phase-change problems are the subject matter of
qualitative research for numerous practical applications, ...

Combined cooling, heating, and power systems present a promising solution for enhancing energy efficiency,
reducing costs, and lowering emissions. This study focuses on improving operational stability by optimizing
system design using the GA + BP neural network agorithm integrating phase change energy storage,
specificaly a box-type heat bank, the ...

Request PDF | On Apr 9, 2025, Houssam Eddine Abdellatif and others published Modeling and performance
analysis of phase change materials in advanced thermal energy storage ...

To improve solar energy utilization and the stability of solar heating systems, an energy storage air-type solar
collector was designed and developed. Phase change materid ...

Dynamic PCMs are designed to improve the power of thermal storage without significant sacrifice of energy
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density, in which the front solid-liquid interface of the PCM keeps in close contact with the heat source ...

A review on house design with energy saving system in the UK, vol. 71 (2017), pp. 29-52. January 2016.
View PDF View article View in Scopus Google Scholar [32] ... A review on phase change energy storage :
materials and applications, vol. 45 (2004), pp. 1597-1615. View PDF View article View in Scopus Google
Scholar [41]

This paper presents a design optimisation strategy for a water-based thermal energy storage (TES) unit using
phase change materials (PCMs) implemented in the heating, ...

Materials to be used for phase change thermal energy storage must have a large latent heat and high thermal
conductivity. They should have a melting temperature lying in the practical range of operation, melt
congruently with minimum subcooling and be chemically stable, low in cost, non-toxic and non-corrosive.

This paper presents a numerical model for thermal energy storage systems' design, development, and
feasibility. The energy storage was composed of atank that stores phase change material (AlSi12) and internal
pipes with heat transfer fluid (Cerrolow 117), coupled to a power block to dispatch electrical energy on a small
scale for off-grid industrial ...

On atypical summer day with the most abundant solar energy resources, four times of complete phase change
heat storage and one incomplete phase change heat storage were completed (melting fraction = 81.83 %), and
on atypical winter day with the least solar energy resources, two times of complete phase change heat storage
and one incomplete ...

The properties govern the device design and system performance. The integration of experimental data and
analysis tools across length scales is required for materials innovation and manufacturing scale-up. ... Thermal
energy storage (TES) with phase change materials (PCM) in solar power plants (CSP). Concept and plant
performance. Appl. Energy ...

Phase change materials (PCMs) having a large latent heat during solid-liquid phase transition are promising
for thermal energy storage applications. ...
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