
LATENT THERMAL ENERGY
STORAGE SYSTEM

What is latent heat thermal energy storage?

Latent heat thermal energy storage is an attractive techniqueas 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).

Which components are developed for latent thermal energy storage systems?

Furthermore,components for latent thermal energy storage systems are developed including

macroencapsulated PCM and immersed heat exchanger configurations. For material development the

following key points can be concluded.

What is a latent storage system?

Latent storage system presents a great opportunity for storing heat in the narrow operating ranges. Phase

change materials are used in variety of applications in the residential and commercial sector. It can stabilize

the operation of different systems. Lastly multiple phase change materials can be deployed to magnify the

energy storage potential.

How to evaluate latent thermal energy storage performance?

Usually the latent thermal energy storage performance can be assessed with the energy analysis and exergy

analysisas the following equations: The heat storage ratio,which is the ratio of the total energy stored in the

system to the maximum energy stored in the system,and the heat release factor are used to evaluate energy

performance.

What are the challenges of latent thermal energy storage?

One of the main challenges for latent thermal energy storages is the phase changeitself which requires a

separation of the storage medium and HTF. Furthermore,PCMs usually have a low thermal

conductivity,which limits the heat transfer and power of the storage.

Can a cascaded latent heat thermal energy storage system improve charging and discharging?

Nonetheless,it was also explained how the charging rate of the PCM material can significantly be enhanced

(C) 2025 Solar Energy Resources 1 / 11 Web: https://www.gebroedersducaat.nl



LATENT THERMAL ENERGY
STORAGE SYSTEM

with the increase in heat transfer and how cascaded latent heat thermal energy storage system are used as

an ideal solution to improve charging and dischargingof PCM based thermal storage systems.

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 (?? 1/4 1 W/(m

??? K)) when compared to metals (?? 1/4 100 W/(m

??? K)). 8, 9 To achieve both high energy density

and cooling capacity, PCMs having both high latent

heat and high thermal ???

Thermal energy storage (TES) is a technology that

stocks thermal energy by heating or cooling a

storage medium so that the stored energy can be

used at a later time for heating and cooling

applications and power generation. TES ???

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 ???
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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 transfer ???

? 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 ???

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 ???
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In this chapter, the fundamentals of latent thermal

energy storage (LTES) are discussed, various

specific mechanisms and materials commonly used

in this thermal energy storage class are introduced,

the most recent scientific achievements in this field

are presented, and the main industrial applications

of LTES systems are introduced.

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., ???

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.  systems could

work isothermally at stable temperatures and

showed the potential applications on the solar

refrigeration system and other thermal energy 
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Latent heat storage systems use the reversible

enthalpy change ??h pc of a material (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 an attractive

solution for applications ???

The technology for storing thermal energy as

sensible heat, latent heat, or thermochemical

energy has greatly evolved in recent years, and it is

expected to grow up to about 10.1 billion US dollars

by 2027. A thermal energy storage (TES) system

can significantly improve industrial energy efficiency

and eliminate the need for additional energy supply

in commercial ???

This paper provides a review of the solid???liquid

phase change materials (PCMs) for latent heat

thermal energy storage. The thermal properties and

shortcomings of the PCMs are summed up firstly.

Then,
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This paper provides a review of the solid???liquid

phase change materials (PCMs) for latent heat

thermal energy storage. The thermal properties and

shortcomings of the PCMs are summed up firstly.

Then,

The terms latent heat energy storage and phase

change material are used only for solid???solid and

liquid???solid phase changes, as the liquid???gas

phase change does not represent energy storage in

all situations [] this sense, in the rest of this paper,

the terms "latent heat" and "phase change material"

are mainly used for the solid???liquid phase only.

In this article, the commissioning of a latent-heat

thermal energy storage system for the production of

superheated steam in an industrial setting is

discussed. This was developed, built, and 
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As a result, it has broad application prospects in

solar thermal energy storage [7, 8], waste thermal

energy storage [9], heat pump thermal energy

storage [10, 11], etc. [12, 13]. Among the latent heat

storage devices, the packed bed latent thermal

energy storage system (PBLTES) features a wide

heat transfer area, a simple and flexible 

Abstract. 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 ???

There are three main ways of heat storage: sensible

heat storage, latent heat thermal energy storage

(LHTES), and thermochemical heat storage [4]. The

advantages of sensible heat energy storage are low

cost and simplicity. It utilizes the specific heat

capacity of the medium to store heat, which makes

the device bulky.
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Sensible, latent, and thermochemical energy

storages for different temperatures ranges are

investigated with a current special focus on sensible

and latent thermal energy storages.

Thermochemical heat storage is a technology ???

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 (LHTES) ???

Thermochemical TES systems have higher energy

densities compared to sensible and latent TES

systems, hence can provide denser energy storage

compared with sensible and latent TES systems

(Bales 2006; Hadorn 2005).Kato et al. studied the

suitability of metal hydroxides as a medium

temperature medium for thermochemical TES

systems.They ???
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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.

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

sectors, the need ???

The reviewed PCMs comprise a wide variety of

materials, including fluorides, chlorides, hydrates,

nitrates, carbonates, metals and alloys, and other

uncommon compounds and salts. In addition, the

current work presents a brief review on

high-temperature latent heat thermal energy storage

systems categorized into metallic and non-metallic

systems.
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Thermal energy storage systems can be either

centralised or distributed systems. Centralised

applications can be used in district heating or

cooling systems, large  Costs of latent heat stor-age

systems based on PCMs range between

???10-50/kWh while TCS costs

Thermal energy storage refers to a collection of

technologies that store energy in the forms of heat,

cold or their combination, which currently accounts f

 Latent Heat Storage Devices in another window.

Chapter 11: Thermochemical Energy Storage

Devices. p329-369.  Modelling and Optimisation of

Thermal Energy Storage Systems in another 

Generally, latent heat thermal energy storage

(LHTES) can ensure important amounts of energy

compared to sensible heat thermal energy storage

systems (SHTES), which has oriented researchers,

engineers, and decision makers toward using this

technology because of its high energy density.
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where Q latent is the energy stored, Cp s is the heat

capacity of the solid, and Cp l is the heat capacity of

the liquid.. As any other technology, several

requirements should be considered when selecting

the material and designing the components and

system. For latent heat storage, those requirements

are listed in Table 1.A new methodology for the

selection of ???
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