What is latent heat storage?

package bed and the air duct among the PCM capsules.
What are sensible and latent thermal energy storage? %ﬂ
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 under development with potentially high-energy densities.

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.

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 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.
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APPLICATION OF LATENT HEAT SOLAR
THERMAL ENERGY STORAGE

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.

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) ???

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
A . .
such as air and water pollution, ozone layer

depletion, habitat ??7?
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APPLICATION OF LATENT HEAT SOLAR
THERMAL ENERGY STORAGE

For industrial and domestic applications, the latent
heat storage is a popular research area such as
energy recovery of air conditioning (Gu et al., 2004)
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].

The working action of PCM is very simple by which
heat can be stored and retrieved as a change in
internal energy under stable temperature. When a
suitable PCM for selected application is subjected to
heat, initially it behaves like sensible heat storage
material in which thermal energy is stored as rise

(change) in temperature but during melting, energy
is stored ??7?

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 major factors

that need to be assessed before an integration of
the latent thermal energy system is undertaken.
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APPLICATION OF LATENT HEAT SOLAR
THERMAL ENERGY STORAGE

Latent heat thermal energy storage (LHTES) units

employ phase change material (PCM) and tap into

their vast latent storage capacity for energy storage.
l LHTES has a variety of applications, including solar

-

thermal power plants, [8], [9], energy-efficient
buildings [10], [11], cooling [11], and insulation [12] .

Any latent heat thermal energy storage system must
have the minimum of three of the following
elements: a heat storage substance that transitions
from a solid to a liquid at the desired operating

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. The low

4 temperature thermal applications mainly include
| e solar building heating, the solar water-heating
% system
=

(C) 2025 Solar Energy Resources 4/12 Web: https://www.gebroedersducaat.nl



APPLICATION OF LATENT HEAT SOLAR
THERMAL ENERGY STORAGE

Latent Heat Thermal Energy Storage (LHTES)
system employs Phase Change Materials (PCMs) to
store and release heat by reversible liquid/solid
phase transformation [3].LHTES is believed to be
one of the most promising energy storage methods,
owing to its high energy storage density and its

ability to provide constant temperature output [4],
[5].Since ??7?

Currently, there are primarily three categories of
methods aimed at enhancing the heat storage and
release rate of latent heat thermal energy storage
(LHTES) systems [7].The first category involves
enhancing heat transfer at the material level by
adding high thermal conductivity materials such as
carbon-based or metallic particles to the PCMs to
improve overall thermal ???

The energy storage is the capture of energy at one
time to utilize the same for another time. This review
article deals with thermal energy storing methods
and its application in the vicinity of solar water
heating systems as well as solar air heating system,
solar cooker, green house building, cold storage,
refrigeration and air conditioning, solar thermal
power plant, ???
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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 ??7?

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 Storage (LHS) A common approach to
thermal energy storage is to use materials known as
phase change materials (PCMs). These materials
store heat when they undergo a phase change, for
example, from solid to liquid, from liquid to gas or
from solid to solid (change of one crystalline form
into another without a physical phase change).. The
phase ??7?
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APPLICATION OF LATENT HEAT SOLAR
THERMAL ENERGY STORAGE

Although the large latent heat of pure PCMs

i enables the storage of thermal energy, the cooling
il capacity and storage efficiency are limited by the
f‘ relatively low thermal conductivity (?? 1/4 1 W/(m
' ! ??7? K)) when compared to metals ???
== '&
Therefore, thermal energy storage (TES) can be a
o o solution, as it can store energy in the form of

sensible heat or/and latent heat for later utilization.

Various types of thermal energy storage are (i)
sensible heat storage, (ii) latent heat storage and
(iif) thermo-chemical storage [1], [2]. Latent heat

i = storage offers greater storage densit
! e | A

Thermal energy storages are applied to decouple
T the temporal offset between heat generation and
W demand. For increasing the share of fluctuating

renewable energy sources, thermal energy storages
are ???
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APPLICATION OF LATENT HEAT SOLAR
THERMAL ENERGY STORAGE

When energy is stored with the use of the phase
change of a material, latent thermal energy storage
(also called latent heat storage) is the technology
followed [ 1, 2 ]. In practical applications, mainly the
phase change solid???liquid is used, although the
phase change solid???solid can also be of interest.

Thermal energy storage (TES) systems can store
heat or cold to be used later, at different
temperature, place, or power. The main use of TES
is to overcome the mismatch between energy
generation and energy use (Mehling and Cabeza,
2008, Dincer and Rosen, 2002, Cabeza, 2012, Alva
et al., 2018).The mismatch can be in time,
temperature, power, or ???

Although the large latent heat of pure PCMs

== |
qi‘j “ enables the storage of thermal energy, the cooling
= b , - o
" S{—h capacity and storage efficiency are limited by the
_‘ N -IWE — 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 ???
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APPLICATION OF LATENT HEAT SOLAR
THERMAL ENERGY STORAGE

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 under
development with potentially high-energy densities.
The binding energy of a working pair, for example, a
hydrating

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 ??77?

Lizana et al. reviewed the development and
applications of thermal energy storage materials for
zero energy buildings (ZEBs). Different properties,
designs, and classifications of sensible, latent and
thermochemical TES materials have been described
and compared based on recent scientific research,
well-known international projects, and
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Researchers have proved the effect of foam metal
in improving the thermal conductivity and
temperature uniformity of PCM through heat transfer
experiments [21, 22], visualization experiments [23],
theoretical calculations [24] and numerical
simulations [25, 26].Sathyamurthy et al. [27] used
paraffin as an energy storage medium in recycled
soda cans ???

? 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 ???

LHS based on PCMs can offer high energy density
and is considered to be a very attractive energy
storage option. PCMs with solid???liquid phase
changes are more efficient than liquid???vapor and
solid???solid transitions [].Ideal PCMs should meet
the following criteria: suitable melting temperature in
the desired operating temperature range, large
latent heat, high ???

10/12 Web: https://www.gebroedersducaat.nl



APPLICATION OF LATENT HEAT SOLAR
THERMAL ENERGY STORAGE

This class of storage system stores the thermal
energy as latent heat through the phase change
material (PCM). Although LHTESS is known for
multiple advantages, including higher energy
density and heat transfer nearly at constant
temperature [3, 4], the practical application is still
questionable.

Latent Heat Storage: An Introduction Hebatallah
Teamah 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,

N latent, and chemical. It concentrates on the concept
= and the application of latent thermal storage.

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 ???
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APPLICATION OF LATENT HEAT SOLAR
THERMAL ENERGY STORAGE

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
(PCMs) as a form of suitable solution for energy
utilisation to fill the gap between demand and supply
to improve the energy efficiency of a system .

Phase change materials provide desirable
characteristics for latent heat thermal energy
storage by keeping the high energy density and
quasi isothermal working temperature. for TES
applications. They found that the latent heat and
thermal conductivity of the Sn???9Zn alloy
decreased by approximately 5% after 500 thermal
cycles. Meydaneri et

(C) 2025 Solar Energy Resources 12/12 Web: https://www.gebroedersducaat.nl



