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Thermal energy storage (TES) systems store heat or cold for later use and are classified into sensible heat
storage, latent heat storage, and thermochemical heat storage. Sensible heat storage systems raise the
temperature of a material to store heat. Latent heat storage systems use PCMs to store heat through melting or
solidifying.

In this regard, the latent heat energy storage systems have recently gained a remarkable attention. Hence, this
work is devoted to enhance performance of a latent heat tube-shell storage system by using novel spiral fins
with different geometrical characteristics. ... Heat transfer and energy storage performances of phase change
materials ...

A phase change material (PCM) is a high latent heat material that can be used to store therma energy and
regulate local temperatures. In buildings, PCMs can be used to mitigate and time-shift thermal load peaks by
absorbing heat gain during warmer daytime via melting and releasing the stored thermal energy during cooler
nighttime as it solidifies.

Moreover, the closer the LHS unit to the heat source, the better the temperature uniformity. Zhao et a. [106]
designed a novel embedded GHP heat storage system for electric thermal energy storage, as shown in Fig. 7
(b). It is found that the novel embedded GHP heat storage system has good temperature uniformity and heat
storage performance.

Latent heat energy storage system (LHESS) can be used to store available thermal energy for later usage and
improve its utilization, henceforth providing a promising solution for smoothing the discrepancy between
energy supply and demand. ... The development of a finned phase change material (PCM) storage system to
take advantage of off-peak ...

Review on heat transfer analysis in thermal energy storage using latent heat storage systems and phase change
materials. Int. J. Energy Res., 43 (2018), pp. 29-64. ... Review of mathematical modeling on latent heat
thermal energy storage systems using phase-change material. Renew. Sustain. Energy Rev., 12 (2008), pp.
999-1031.

The use of a latent heat storage system using Phase Change Materials (PCM) is an effective way of storing
thermal energy (solar energy, off-peak electricity, industrial waste heat) and has the advantages of high storage
density and the isothermal nature of the storage process. ... Phase change energy storage in a greenhouse solar

heating system ...

Due to their unique characteristics, systems of latent heat storage have been successfully developed in
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numerous industrial applications to balance energy demand and supply. Some appropriate properties of these
systems include high latent heat, chemical stability, non-corrosiveness, and a steady temperature during the
phase change process.

Latent heat thermal energy storage system (LHTESS) is more effective than sensible heat storage system due
to its ability to provide higher storage density, constant temperature energy storage and uniform discharging
temperatures. ... Phase change material energy storage system employing palmitic acid. Sol. Energy, 52
(1994), pp. 143-154, 10. ...

Latent heat thermal energy storage is an attractive technique as it can provide higher energy storage density
than conventional heat energy storage systems and has the capability to store heat of fusion at a constant (or a
near constant) temperature corresponding to the phase transition temperature of the phase change material
(PCM). This paper ...

Latent heat storage (LHS) using phase change materials (PCMs) can be designed to have much higher energy
storage density than the sensible heat storage (SHS) [1].However, the charging and discharging is a major
concern for LHS systems since most of the PCMs have very low thermal conductivity [2].A number of
methods have been proposed to ...

Thermal energy storage systems for both heat and cold are necessary for good performance of the overall
systems. Up to now, most storage facilities have used a single-phase storage material for that purpose. The use
of latent heat increases the energy density of the storage tank with high temperature control close to the
melting point ...

But Y -shaped fins have not been used to enhance the melting of phase change materials (PCM) in triplex-tube
latent heat energy storage systems in previous studies. This study analyses the enhancement of the melting
process provided by the novel Y -shaped fins.

Numerical simulations are performed to analyze the thermal characteristics of a latent heat thermal energy
storage system with phase change material embedded in highly conductive porous media. A network of finned
heat pipesis aso employed to enhance the heat transfer within the system. ANSYS-FLUENT 19.0 is used to
create atransient multiphase ...

Latent heat-based energy storage systems provide a convenient way of storing energy when it is adequately
available for waste energy recovery, and supply the same during the requirement. ... This review provides an
overview on the methods and developments in the latent heat storage systems using phase change materials for
storing thermal energy ...

Phase change material (PCM)-based thermal energy storage significantly affects emerging applications, with
recent advancements in enhancing heat capacity and cooling power. This perspective by Yang et al. discusses
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PCM thermal energy storage progress, outlines research challenges and new opportunities, and proposes a
roadmap for the research ...

Various enhancement techniques are proposed in the literature to aleviate heat transfer issues arising from the
low thermal conductivity of the phase change materials (PCM) in latent heat thermal energy storage systems
(LHTESS). The identified techniques include employment of fins, insertion of metal structures, addition of
high conductivity ...

The expression "energy crisis' refers to ever-increasing energy demand and the depletion of traditional
resources. Conventional resources are commonly used around the world because this is a low-cost method to
meet the energy demands but along aside, these have negative consequences such as air and water pollution,
ozone layer depletion, habitat ...

Latent thermal energy storage systems using phase change materials are highly thought for such applications
due to their high energy density as compared to their sensible heat counterparts. This review, therefore, gives a
summary of magjor factors that need to be assessed before an integration of the latent thermal energy system is
undertaken.

Such a stable emulsion temperature caused by the phase change latent heat promotes a large heat transfer
temperature difference between the thermal medium and PCM, thereby enhancing the heat transfer of LHTES.
... Experimental study of a latent heat thermal energy storage system assisted by varying annular fins. J.
Storage Mater., 55 (2022 ...

The present paper introduces a novel latent heat storage system applicable to hot water systems equipped with
a Phase Change Material (PCM) and a Novel set of Blossom-Shaped Fins (BSFs). The water supplied by the
collector isinjected into the heat exchanger as a Heat Transfer Fluid (HTF).

The latent heat storage is also known as phase change heat storage, which is accomplished by absorbing and
releasing thermal energy during phase transition. ... In the latent heat storage system, thermal energy is stored
in phase change materials (PCMs) during a melting process while it is recovered during a freezing process [1].

Thermal energy storage (TES) technology can readlize the storage and release of thermal energy at different
times and in various spaces, which is of great significance for improving the energy efficiency of a system and
aleviating the energy crisis [1].Notably, alatent heat TES (LHTES) system with a core composed of a phase
change material (PCM) hasthe....
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