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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 ...

Among them, latent thermal energy storage is widely used in solar energy [5], automotive waste heat recovery

[6], building energy applications [7, 8], battery thermal management [9], and cooling and heat dissipation of

electronic components [10, 11], due to its high energy storage density, narrow temperature range, good

repeatability, and ...

A phase change material (PCM) is a high latent heat material that can be used to store thermal 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.

Here, we review the broad and critical role of latent heat TES in recent, state-of-the-art sustainable energy

developments. The energy storage systems are categorized into ...

Various enhancement techniques are proposed in the literature to alleviate 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 ...

Latent heat thermal energy storage (LHTES) is used to provide load shifted thermal energy at small

temperature swing with high storage density, hence an overall more compact energy system. ... The profile of

the performance ratio can be further explained with an analysis on these PCM temperature profiles. The top

and bottom layers of single-PCM ...

The integration and utilisation of latent thermal energy storage (LTES) with heat recovery systems is the most

potential, cost-effective solution and has been widely investigated worldwide. ... In this study, a real

temperature profile of engine exhaust was adopted as a heat source at the temperature range of about 200-400

&#176;C. This ...

This paper presents the numerical analysis of the transient performance of the latent heat thermal energy

storage unit established on finite difference method. The storage unit consists of a shell and tube arrangement

with phase change material (PCM) filled in the shell space and the heat transfer fluid (HTF) flowing in the
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inner tube. The heat exchange between ...

Latent heat energy storage (LHES) offers high storage density and an isothermal condition for a low- to

medium-temperature range compared to sensible heat storage. The ...

The storage produced superheated steam for at least 15 min at more than 300 &#176;C at a mass flow rate of 8

tonnes per hour. This provided thermal power at 5.46 MW and ...

The incorporation of aluminium shavings in the PCM contributed to a consistent temperature profile, ...

Another noteworthy example of implementing waste in LTES systems was delivered by the Swedish company

Azelio, which developed the TES. ... (Review of organic and inorganic waste-based phase change composites

in latent thermal energy storage: ...

The low thermal conductivity of phase change materials (PCMs) limits their large-scale application in the field

of thermal storage. The coupling of heat pipes (HPs) with PCMs is ...

This paper provides a review of the solid-liquid phase change materials (PCMs) for latent heat thermal energy

storage (LHTES). The commonly used solid-liquid PCMs and ...

The correlation for charging time is based on a structure proposed by Raud et al. [27] which was expanded and

has good agreement with data sets found in literature [28].However, the correlation structure is based on the

phase change time and thus linked to the stored latent heat instead of the stored total heat [23], [27].On the

other hand, the charging ...

Solar heat is an attractive alternative in industrial processes. However, the intermittent and stochastic nature of

solar energy necessitates the use of heat storage systems to bridge the gap between heat production and

demand. This study introduces a validated numerical analysis approach to investigate the performance of

latent storage tanks filled with spherical ...

Thermal energy storage (TES) technology is considered to have the greatest potential to balance the demand

and supply overcoming the intermittency and fluctuation nature of real-world heat sources ...

Intermittent renewable energy sources such as solar and wind necessitate energy storage methods like

employing phase change materials (PCMs) for latent heat thermal energy storage (LHTES). However, the low

thermal conductivity of PCMs limits their thermal response rate. This paper reviews recent progress in active

heat transfer augmentation ...

Latent heat thermal energy storage is a relatively new concept in the field of energy storage and retrieval. In

order to make the storage and retrieval of thermal energy efficient and convenient, various geometries for the

storage have been proposed in the literature. ... Figure 13.21a, b shows temperature profile of HTF along axial
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flow ...

Even though each thermal energy source has its specific context, TES is a critical function that enables energy

conservation across all main thermal energy sources [5]  Europe, it has been predicted that over 1.4 &#215; 10

15 Wh/year can be stored, and 4 &#215; 10 11 kg of CO 2 releases are prevented in buildings and

manufacturing areas by extensive usage of heat and ...

Latent heat thermal energy storage (LHETS) has been widely used in solar thermal utilization and waste heat

recovery on account of advantages of high-energy storage density and stable temperature as heat charging and

discharging. Medium and low temperature phase change materials (PCMs), which always with their low

thermal conductivity, are used ...

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 ...

Energy storage is an effective method to overcome the mismatch between solar energy supply and demand [6].

Latent Heat Thermal Energy Storage (LHTES) systems based on PCMs are considered the most rational

energy storage methods due to their high thermal energy storage densities at an almost constant temperature

during phase change processes [7, 8].

Shell-and-tube latent heat thermal energy storage units employ phase change materials to store and release

heat at a nearly constant temperature, deliver high effectiveness of heat transfer, as well as high

charging/discharging power. Even though many studies have investigated the material formulation, heat

transfer through simulation, and experimental ...

PHES is cost-effective for large-scale energy storage, and accounts for over 95 % of the current global

capacity, but it has restrictions that arise from particular geographical requirements [4].EES includes a wide

range of options, such as lead-acid, sodium-sulphur, lithium-ion and flow batteries, all of which have been

attracting significant attention, leading to ...

Latent thermal energy storage (TES) systems rely on the use of phase change materials (PCMs) to store a

significant amount of thermal energy. Current systems consist of small surface-to-volume ...

Latent heat storage technology is a method of storing energy in thermal storage materials (i.e., phase change

materials) that undergo a phase change (i.e., melting, solidifying, vaporizing, or liquefying) when energy is

stored and released. ... the constant temperature profile during phase change leads to a more efficient and

stable operation ...

The multitube design in the shell-and-tube type latent heat thermal energy storage (LHTES) system has

received intensive attention due to its promising benefits in enhancing heat storage efficiency. In this paper,
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single and multi-tube shell LHTES systems were experimentally investigated. First, this study experimentally

compared the thermal ...

Johnson, M. et al (2018) Design and integration of high temperature latent heat thermal energy storage for

high power levels. Proceedings of the ASME IMECE, IMECE2018-86281. Pittsburgh, USA, Nov ...

The GCC derives from CC and represents the temperature profile of the remaining heating or cooling ... was

suitable for the studied range of temperatures (120-400 &#176;C). However, the company EPS Ltd has

commercially available more PCM in addition ... A pilot scale latent heat thermal energy storage plant was

experimentally and ...

Latent heat thermal energy storage systems (LHTESS) are versatile due to their heat source at constant

temperature and heat recovery with small temperature drop. In this context, latent heat thermal energy storage

system employing phase change material (PCM) is the attractive one due to high-energy storage density with

smaller temperature difference ...

The objective of the present work is to enhance the heat transfer performance in thermal energy storage system

using PCM with heat pipes and copper pipes while the storage unit is integrated with ...
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