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After introduction, this chapter follows the three principles (sensible, latent, and thermochemical) as headings.
TES isamultiscale topic ranging from cost-effective material utilization (1) via design of a storage component
with suitable heat transfer (2) to the integration of TES in an overall system (3) each subchapter on the three
technologies, namely, sensible ...

Sensible heat is heat exchanged by a body or thermodynamic system in which the exchange of heat changes
the temperature of the body or system, ... For example, during a phase change such as the melting of ice, the
temperature of the system containing the ice and the liquid is constant until all ice has melted. Latent and
sensible heat are ...

Sensible heat thermal energy storage materials store heat energy in their specific heat capacity (C p). The
thermal energy stored by sensible heat can be expressed as (1) Q = m &#183; C p &#183; D T where misthe
mass (kg), C p is the specific heat capacity (kJ.kg -1 .K -1) and DT is the raise in temperature during charging
process.

Latent heat storage systems are often said to have higher storage densities than storage systems based on
sensible heat storage. Thisis not generally true; for most PCMs, the phase change enthalpy Dh 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 ...

2.1. Sensible heat storage Sensible heat storage consists of heating a material to increase its internal energy.
The resulting temperature difference, together with thermophysical properties (density, specific heat) and
volume of storage material, determine its energy capacity (Jor KWh): HC T sensible TpEV c T dT=(2)

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 air.

Sensible heat storage is achieved by increasing (heating) or decreasing (cooling) the temperature of the storage
medium.A typical cycle of sensible heat thermal energy storage (SHTES) system involves sensible heating
and cooling processes as given in Fig. 3.3.The heating (or cooling) process increases (or reduces) the enthal py
of the storage medium.

Water tanks are the most well-known and widely used systems in sensible heat storage. Design of the tanks

depends on the available hesat/cold source and requirements of demand and availability of space. ... each
storage material has its own advantages and disadvantages. For example, water has higher heat capacity (4.2
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kJkg -1 K -1) compared ...

In large-scale applications, underground storage of sensible heat is preferable, which utilizes both liquids and
solids; however, the long-term storage of sensible heat imposes limitations on the method and is limited.
Moreover, sensible heat storage systems necessitate proper design and ...

4) For the macroencapsulation based on PET preforms, the storage density compared to a purely sensible
storage can even be below 1. 5) Both macroencapsulated and immersed heat exchanger systems can provide a
high power, but the storage density is higher for the latter. Further research needs to be done on the PCS
development with MD simulations.

domestic systems, district heating and industrial needs. However, sensible heat storage requires in general
large volumes because of its low energy density, which is 3 and 5 times lower than that of PCM and TCS
systems, respectively. Furthermore, sensible heat storage systems require proper design to discharge thermal
energy at constant ...

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 systems are used particularly in buildings and in industrial processes. This paper is focused
on TES technologies that provide away of ...

1) sensible heat (e.g., chilled water/fluid or hot water storage), 2) latent heat (e.g., ice storage), and 3)
thermo-chemical energy. 5. For CHP, the most common types of TES are sensible heat and latent heat. The
following sections are focused on Cool TES, which utilizes chilled water and ice storage. Several companies
have commer-

Concrete, for example, has a heat capacity of around 1 kJkg K, compared to the latent heat of calcium
chlorine, which may store or release 190 kJ/kg K during phase transition. ... The sensible heat storage material
Design of solar still Ref. 1. 2010: Black cotton cloth: Double slope solar still [136] 2. 2010: Light jute cloth:
Double slope ...

The thermal heat energy stored in the granite can be calculated as. q = (2 m 3) (2400 kg/m 3) (790 Jkg o C)
((400C) - (200 C)) = 75840 kJ . g kWh = (75840 kJ) / (3600 s/h) = 21 kWh. Example - Heat required to to
heat Water . The heat required to to heat 1 pound of water by 1 degree Fahrenheit when specific heat of water
is1OBtulboF...

Then, in Section 3, the technical design, economic properties and many other characteristics of latent energy
storage technologies are reviewed ... For example, the sensible heat storage capacity has been estimated at 250
MJ&#183;m -3 for athermal gradient of 60 &#176;C in the case of water . Fern&#225;ndez et al. presented a
bar chart wherea ...
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There are a number of aspects of importance in the design of the thermal energy storage (TES). These include
total capacity; energy density; size, shape, and volume; heat loss; and charge and discharge efficiency [1,
2].Therefore, the optimum choice and sizing of the thermal storage will depend on many factors including the
distribution and temperature of the energy ...

Among all the concepts mentioned above of heat storage, the paper focuses on sensible heat storage-based
TES systems because of their wider applications in the current world scenario [12]. These materials are:
available in abundance, economical (low- cost), possess a longer life of usage, reliable, easier to utilize and
can be used for awide ...

For example, the sensible heat storage capacity has been estimated at 250 MJ&#183;m -3 for a thermal
gradient of 60 &#176;C in the case of water . Fern&#225;ndez et a. ... Systems Design, Assessment, and
Applications, 1st ed.; Academic ...

The proper heat transfer medium and storage material selection is significant to obtaining a desirable
techno-economic-environmental performance of sensible heat storage systems. Important characteristics like
high specific heat capacity, low cost, less environmental contamination, and long-term stability must be
considered for an efficient ...

Regarding the HVAC& R applications, various TES technologies exist, such as sensible TES, latent TES [3]
and sorption TES [4], [5], which can be beneficial for the waste heat recovery and renewable energy
utilization, etc.The selection and optimization of a TES system depends on many factors, including material
thermal and physicochemical properties (density, ...

The thermochemical storage stores heat as a part of chemical reaction. This kind of storage is out of scope of
this book. Our focus is directed towards the thermal storage. It is subcategorized into the sensible, and the
latent types. For the sensible storage, storage material preserves its condition asasolid or aliquid.

There are different methods which are already being employed and explored for heat storage and these are
classified into three namely: sensible heat, latent heat and thermochemica techniques [5].Sensible TES
technology is based on the technique of storing heat through raising the temperature of a storage medium and
regain the stored heat asthe....

UNESCO - EOLSS SAMPLE CHAPTERS ENERGY STORAGE SYSTEMS - Voal. | - Storage of Sensible
Heat - E Hahne &#169;Encyclopedia of Life Support Systems (EOLSS) where the unit of Q12 s, e. g., J.The
symbol m stands for the store mass and T2 denotes the material temperature at the end of the heat absorbing
(charging) process and T1 at the beginning of this process.

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
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additional energy supply in commercia ...
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