
Latent heat storage of solar energy

In the current era, national and international energy strategies are increasingly focused on promoting the

adoption of clean and sustainable energy sources. In this perspective, thermal energy storage (TES) is essential

in developing sustainable energy systems. Researchers examined thermochemical heat storage because of its

benefits over sensible and latent heat ...

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 ...

Among several ES methods, TES appears as one of the emerging technologies that can bridge the

intermittency gap in renewables such as solar energy [], energy saving and the promotion of environmental

respect (greener world).TES systems consist of a thermal energy storage medium (heat and/or cold) kept for a

defined period to use it when and where it is ...

Latent heat storage systems involving phase change materials (PCMs) are becoming more and more attractive

for space heating and cooling in buildings, solar applications, off-peak energy storage ...

tures from -40&#176;C to more than 400&#176;C as sensible heat, latent heat and chemi-cal energy (i.e.

thermo-chemical energy storage) using chemical reactions. Thermal energy storage in the form of sensible

heat is based on the specifi c heat of a storage medium, which is usually kept in storage tanks with high

thermal insulation.

Solar thermal direct steam generation (DSG) is the most common electricity generation application coupled

with PCM storage systems in the high temperature range, due to the capability of PCMs to store and deliver

energy at a given constant temperature. ... Latent heat energy storage is among the highly effective and

dependable methods for ...

LATENT HEAT STORAGE SYSTEMS Du?an Medve?, Milan Kvakovsk&#253;, Vieroslava

Sklen&#225;rov&#225; ... The use of PCMs can be found in solar energy storage systems for . Intensive

Programme "Renewable Energy Sources", May 2010, UWB, CZ 4 water heating, green houses, space heating

and cooling, cooking and waste heat recovery systems. The

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) ...

Latent Heat Transfer Thermal Energy Storage (LHTES) units are crucial in managing the variability of solar

energy in solar thermal storage systems. This study explores the effectiveness of strategically placing layers of

anisotropic and uniform metal foam (MF) within an LHTES to optimize the melting times of phase-change

materials (PCMs) in three different ...
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Regarding the material, latent heat storage or phase change materials (PCM) were selected for this study

because they are a very promising type of storage to be integrated in thermal industrial processes, although the

state of the art of latent heat thermal energy storage (LHTES) systems is still far from broad

commercialization.

Latent heat thermal energy storage refers to the storage and recovery of the latent heat during the

melting/solidification process of a phase change material (PCM). Among various PCMs, medium- and

high-temperature candidates are attractive due to their high energy storage densities and the potentials in

achieving high round trip efficiency.

Additionally, latent-heat storage systems associated with phase-change materials for use in solar

heating/cooling of buildings, solar water heating, heat-pump systems, and concentrating solar ...

4 days ago&#0183; Abstract. Latent heat storage (LHS) has emerged as a promising solution for addressing

the challenges of large-scale and long-term energy storage, offering a clean and reusable system. Being in the

developmental ...

Depending on the heat-storing mechanism, the TES type in CSP could either be sensible heat storage, latent

heat storage, or thermochemical storage [41, 43, 44]. Literature survey informs that the most researched and

commercially implemented TES type in CSP plants is the sensible heat thermal energy storage (SHTES), due

to its simplicity 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.

Solar energy increases its popularity in many fields, from buildings, food productions to power plants and

other industries, due to the clean and renewable properties. To eliminate its intermittence feature, thermal

energy storage is vital for efficient and stable operation of solar energy utilization systems. It is an effective

way of decoupling the energy demand and ...

Among the numerous methods of thermal energy storage (TES), latent heat TES technology based on phase

change materials has gained renewed attention in recent years ...

Energy storage is critical in thermal systems that use intermittent energy sources such as solar energy.

Although less difficult, sensible heat storage needs large volumes to store the storage ...

Fundamental to latent heat storage is the high energy density near the phase change temperature t pc of the

storage material. This makes PCM systems an attractive solution for applications where heat transfer within a

narrow temperature range is required.
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In latent heat storage thermal energy is stored when a material undergoes a phase change (melting or freezing).

... In a similar manner this paper explores the methodology for selection of PCMs for high temperature solar

thermal energy storage. The desirable properties of PCM for high temperature storage applications are

summarised in Table 1.

Nanoparticles can enhance the thermophysical properties of TES materials by increasing thermal conductivity,

wettability, and improving intermolecular characteristics. Chemical heat storage technology is also promising

but is less developed compared to latent heat storage for concentrated solar energy heat storage.

The latent heat thermal energy storage (LHTES) systems with capacity of storing 300 KJ of thermal energy

have been designed using the PCM and metal foam structures. ... Application of phase change materials for

thermal energy storage in concentrated solar thermal power plants: A review to recent developments. Appl.

Energy, 160 (2015), pp. 286 ...

This chapter includes an introduction to thermal energy storage systems. It lists the areas of application of the

storage. It also includes the different storage systems; sensible, latent, and chemical. It concentrates on the

concept and the application of latent thermal storage. A detailed overview of the energy storage capacity of

latent systems is discussed. The ...

The energy storage systems are categorized into the following categories: solar-thermal storage;

electro-thermal storage; waste heat storage; and thermal regulation. The fundamental technology underpinning

these systems and materials as well as system design towards efficient latent heat utilization are briefly

described.

The article presents different methods of thermal energy storage including sensible heat storage, latent heat

storage and thermochemical energy storage, focusing mainly on phase change materials ...

For a latent heat thermal energy storage (LHTES) unit, its heat transfer performance can be significantly

enhanced by increasing the fins. The LHTES unit with an annular heat ...

Latent heat storage has the higher storage density than conventional sensible heat storage due to high enthalpy

change in the phase change process. Compared to the sensible heat storage systems, latent heat storage

systems require a smaller weight and volume, which brings about the relatively lower costs.

The authors also pointed out that thermodynamic calculation is valuable in seeking new potential solar energy

thermal storage materials for solar thermal power generation systems. Gokon et al. [103] studied the eutectic

and hypereutectic compositions of the Fe-Ge alloys as a promised candidate for the next generation of solar

thermal applications
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