
SENSIBLE AND LATENT HEAT STORAGE

What is sensible and latent heat energy storage? Thus, the need for

energy storage is realized and results in sensible and latent heat energy

storage being used. 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.

What is latent heat thermal energy storage (lhtes)? Latent heat thermal

energy storage (LHTES) based on phase change material(PCM) plays a

significant role in saving and efficient use of energy,dealing with mismatch

between demand and supply,and increasing the efficiency of energy

systems .

Which is better latent or sensible thermal storage system? Based on the

study,it is recommended that the latent thermal storage systemis

preferable for higher energy storage capacity,while for better charging and

medium storage capacities sensible storage may be a good option.

Summary The thermal energy storage is an essential subsystem for solar

thermal energy systems.

What are the disadvantages of a latent heat thermal energy storage

(lhtes)? However,a drawback is that a relatively high temperature

difference has to be achieved for sufficient energy density4. A latent heat

thermal energy storage (LHTES) tackles this disadvantage by using phase

change materials (PCMs).

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.
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What is sensible heat storage (SHS)? TES systems primarily store

sensible and latent heat. Sensible heat storage (SHS) involves heating a

solid or liquid to store thermal energy,considering specific heat and

temperature variations during phase change processes.

The present work is dedicated to the development of a novel configuration

of combined sensible and latent heat storage (CSLHS) system. The

storage system is configured as a multi-tube heat exchanger, wherein five

cylindrical capsules carrying the phase change material (PCM) are

surrounded by sensible heat storage (SHS) medium i.e., sand, and the

heat-carrying fluid ???

The long stretches of constant temperature values at (0^oC) and (100^oC)

reflect the large latent heat of melting and vaporization, respectively.

Water can evaporate at temperatures below the boiling point. More energy

is required than at the boiling point, because the kinetic energy of water

molecules at temperatures below (100^oC) is 

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 sensible heat of a thermodynamic process may be calculated as the

product of the body's mass (m) with its specific heat capacity (c) and the

change in temperature (): =. Joule described sensible heat as the energy

measured by a thermometer. Sensible heat and latent heat are not special

forms of energy. Rather, they describe exchanges of 
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Thermal energy storage systems can fall into three categories: sensible

heat thermal energy storage (SHTES), latent heat thermal energy storage

(LHTES), and chemical energy storage. Furthermore, compared to

chemical energy storage, SHTES and LHTES have been economically

viable [4].

The latent and sensible heat example provided is the boiling of water.

Room temperature water is loaded in a pot, which is then placed on a

stove. The temperature of the water rises gradually, a 

storage method deemed, TES solutions can be classified into three

categories, viz., sensible heat storage (SHS), latent heat storage (LHS)

using PCMs and thermochemical heat storage (TCHS). Moreover, these

classes can be implemented in active or passive buildings [16,17].

niques (Figure???1): sensible heat storage, latent heat storage and

chemical heat storage. The term "sensible heat" indicates that the storage

process can be sensed by a change of the temperature. The relation of

the change in temperature and the stored heat is given by the heat

capacity cp. In contrast to the storage of sensible heat 

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 temperature .

Paraffin wax is one of the most frequently PCM materials used as thermal

energy storage in solar energy applications.

Each method of energy storage holds some basic advantage over others

and is also associated with some drawbacks. Storing energy as sensible

heat or latent heat is simple and relatively cheaper []; however, it cannot

be stored for longer periods in these forms [] has to be used within certain
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period of time after storage since it is lost to the ambient once the ???

(C) 2025 PV Storage Systems 4 / 8 Web: https://www.twojaelektryka.com.pl



SENSIBLE AND LATENT HEAT STORAGE

Where ( {overline{C}}_p ) is the average specific heat of the storage

material within the temperature range. Note that constant values of density

?? (kg.m ???3) are considered for the majority of storage materials

applied in buildings.For packed bed or porous medium used for thermal

energy storage, however, the porosity of the material should also be taken

into account.

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 ???

Although the sensible heat storage (SHS) system is simple and a

well-developed technology, this type of storage is the least efficient

method for energy storage because of low heat storage capacity per unit

volume of the storage medium. Latent heat storage (LHS) systems using

phase change material (PCM) as storage medium offer advantages such 

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 

Although this method is currently less efficient for heat storage, it is the

simplest and least expensive compared to latent or chemical heat storage.

Thermodynamics Perspective: From a thermodynamic standpoint,

sensible heat storage relies on increasing the enthalpy of the material,

which is usually a liquid or solid.
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The term "sensible heat" indicates that the storage process can be sensed

by a change of the temperature. The relation of the change in temperature

and the stored heat is given by the heat capacity c p.. In contrast to the

storage of sensible heat latent heat cannot be sensed: The energy which

is absorbed or released is stored by a phase transition which takes place

at ???

The comparison between latent heat storage and sensible heat storage

shows that in latent heat storage storage densities are typically 5 to 10

times higher. In general, latent heat effects associated with the phase

change are significant. Latent heat, known also as the enthalpy of

vaporization (liquid-to-vapor phase change) or enthalpy of 

The need for water can be seen in many aspects of our daily lives. It is

used for drinking, washing, cooking, and cleaning. Water is an essential

and invaluable resource that maintains an unceasing demand, warranting

prudent conservation efforts. In the present experimental investigation,

sensible heat energy storage and nano-enhanced latent heat ???

tages and disadvantages of latent heat storage are and when it is more or

less use-ful for thermal energy storage than other methods. 1.1 Methods

for thermal energy storage  Sensible heat storage is by far the most

common method for heat storage. Hot water heat storages are used for

domestic heating and domestic hot water in every

In 2017, Zauner et al. developed a hybrid sensible-latent heat storage

system that was modelled in Dymola as the Stefan problem with lumped

capacity and variable specific heat 18.
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The total storage volume was estimated by the ratio of total storage

capacity to sum of latent heat and sensible heat of the storage medium

within the same top and bottom temperatures in the two-tank system.

Under this design condition, all 45 designs showed reduced annual

electricity output compared to the two-tank system. 

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 ???

For sensible and latent heat storage, the lower and upper temperature

limits determine the maximum storage capacity. In case of

thermochemical heat storage, for example, using water and zeolite as

working couple, the maximum capacity is not only determined by the

adsorption and desorption temperature, but also affected by the humidity

of the 

The schematic of the hybrid sensible-latent heat storage unit is shown in

Fig. 1 (a). The PCM and natural stones fill the annular space between the

shell and the inner tube. The PCM acts as the latent heat storage medium,

while natural stones act as the sensible heat storage medium, forming a

hybrid sensible-latent heat storage configuration.

The schematic of the hybrid sensible-latent heat thermal energy storage

configuration is shown in Fig. 1, where the PCM and stones act as latent

and sensible heat storage media, respectively; stones also serve as

thermal enhancers of the PCM owing to high thermal conductivity (Table

S1). In practice, the shape of natural stones is irregular 
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Latent heat storage systems are often said to have higher storage

densities than storage systems based on sensible heat storage. This is

not generally true; for most PCMs, the phase change enthalpy ??h pc

corresponds to the change in sensible heat with a temperature change

between 100???200 K, so the storage density of sensible heat storage

systems with ???

Mechanical storage utilises machinery like flywheels and compressors;

whereas electrical storage uses batteries. In thermal energy storage, three

known forms of energy storage exist; that is sensible, latent and

thermo-chemical. For sensible storage, heat is transferred from the HTF to

the storage material without any phase change.

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 

The present work focuses on the experimental investigation of sensible

and latent thermal storage systems with different mass flow rates.

Concrete spheres and paraffin-encapsulated metal ???
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