
Latent heat energy storage system

Abstract Energy is the driving force for automation, modernization and economic development where the

uninterrupted energy supply is one of the major challenges in the modern world. To ensure that energy supply,

the world highly depends on the fossil fuels that made the environment vulnerable inducing pollution in it.

Latent heat thermal energy storage ...

The sensible heat of molten salt is also used for storing solar energy at a high temperature, [10] termed

molten-salt technology or molten salt energy storage (MSES). Molten salts can be employed as a thermal

energy storage method to retain thermal energy. Presently, this is a commercially used technology to store the

heat collected by concentrated solar power (e.g., ...

In the latent heat storage, phase change materials (PCM) such as paraffin wax, calcium chloride, etc., are used

to store thermal energy. The latent heat storage is preferred for the sensible heat storage as the former, which

has the high energy storage density, low mass, small volume, as well as, the ability to store energy at a

constant ...

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 ...

The charging time and energy storage capacity of the sensible thermal storage system was found to be lesser

than the latent thermal storage system for all the flow rates. Based on the study, it is recommended that the

latent thermal storage system is preferable for higher energy storage capacity, while for better charging and

medium storage ...

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 the ...

Latent heat is measured in terms of a change in enthalpy during phase change. The higher the latent heat of

fusion, the lower the amount of PCM; hence, the size of the storage system will be reduced. Solid-liquid phase

interaction offers the highest enthalpy of fusion among other possible phase changes .

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].

The corrosivity and stability of PCMs, which are commonly ignored in previous studies, are also examined.

Summary 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).
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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 ...

We employ a three-phase thermal lattice Boltzmann model (LBM) to investigate the power performance of

latent heat thermal energy storage (LHTES) systems based on the exploitation of phase change materials

(PCMs). Different passive thermal supports are considered to increase the melting rate, including innovative,

fractal, branch-like structures. Our ...

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 ...

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.

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 pipes is also employed to enhance the heat transfer within the system. ANSYS-FLUENT 19.0 is used to

create a transient multiphase ...

TES systems are divided in three types: sensible heat, latent heat, and sorption and chemical energy storage

(also known as thermochemical). Although each application requires a specific study for selecting the best

material, clues for each TES system are presented in this chapter; similarly, requirements for each technology

and application are ...

Renewable energy resources require energy storage techniques to curb problems with intermittency. One

potential solution is the use of phase change materials (PCMs) in latent heat thermal energy storage (LHTES)

systems. Despite the high energy storage density of PCMs, their thermal response rate is restricted by low

thermal conductivity. The topic of heat ...

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 ...

Latent heat thermal energy storage is an attractive technique as it can provide higher energy storage density
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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 systems use the reversible enthalpy change pc of a mate-Dh rial (the phase change

material= PCM) that undergoes a phase change to store or release energy. 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

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 ...

A review of materials, heat transfer and phase change problem formulation for latent heat thermal energy

storage systems (LHTESS). Renew. Sustain. Energy Rev. 14, 615-628 (2010).

Sharing renewable energies, reducing energy consumption and optimizing energy management in an attempt

to limit environmental problems (air pollution, global warming, acid rain, etc.) has today become a genuine

concern of scientific engineering research. Furthermore, with the drastic growth of requirements in building

and industrial worldwide ...

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 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. Finally, the exciting ...

A latent heat storage system using NaNO 3 as PCM with a melting temperature t PC of 306 &#176;C and a

phase change enthalpy of 177 kJ/kg is charged using saturated steam at 315 &#176;C/105.5 bar. During

discharge, saturated steam at 295 &#176;C/80 bar is generated.

Although the large latent heat of pure PCMs enables the storage of thermal energy, the cooling capacity and

storage efficiency are limited by the relatively low thermal conductivity (~1 W/(m ? K)) when compared to

metals (~100 W/(m ? K)). 8, 9 To achieve both high energy density and cooling capacity, PCMs having both

high latent heat and high thermal conductivity are required.

Solomon and Oztekin [151] conducted energy analysis and exergy analysis on the heat storage system based

on the second law of thermodynamics, and compared the thermal performance of six different heat storage

systems. The research found that the LHTES can store more heat energy and exergy than the sensible heat

storage system.
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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.

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. ... Visser, H. (1986). Energy storage in phase-change

materials ...
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