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i ] u Based on the STES technologies that have been developed or are
HHH /,| currently under investigation, single-tank packed-bed storage has been

iy

; acknowledged by several authors as an interesting option that can be
1 ; ’ / coupled with renewable thermal energy sources [5].Packed-bed thermal
J 4 storage involves the use of solids as the heat storage medium and a HTF
in direct a?|
= Thermal energy storage (TES) is applied to overcome the intrinsic
deficiency of solar energy by migrating the dispatching between the
// energy supply and demand. The thermocline packed-bed TES system

acted as dual-media is alternative to conventional two-tank system,
exhibiting excellent cost and heat capacity advantages.

In this paper, the concept of electric energy storage by a fluidized bed
(EESFB) is introduced and validated. In this novel EESFB system, sand is
used as the medium for energy storage. In the heating mode, sand is
heated up Water [19] <100 ~0.6 ~4200 ~420 Thermal Conductive Oil [20]
200-400 ~0.14 ~2800 ~560 Melten Salt [21,22] 290-565

Borehole thermal energy storage (BTES) Water-saturated formation or

rock strata: Up to 80 ?C: Pit thermal energy storage (PTES) Water,
|“\ﬁ7 water-Gravel mixture, water-soil mixture: Mertens et al. (2014) used
_i" H guartzite-rock in a packed bed thermal energy storage system for a

semi-industrial scale solar power plant (1.5 MWel).

Bionics provides a positive and beneficial impact on the development of

wwwwwwwwwwwww

various materials and systems, which has been widely used in energy
storage, heat transfer enhancement, and solar thermochemical reactions.
In this paper, the idea of heat storage unit with biomimetic alveoli structure
is proposed and introduced to increase the heat transfer area a?|

LTI '
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Rock-bed thermal energy storage Water i!?lled passive solar sleeves
Greenhouse microclimate Tomato production ABSTRACT During the
winter period, in Mediterranean region, the storage and reuse of solar
energy in thermal form is an important issue for heating greenhouses. In
the present work, the performance of a combination of two systems

Therefore, the energy storage capacity calculated at the lab-scale may be
indicative of that to be expected for a shallow fluidized bed in a full-scale
system. 5. Conclusions. A lab-scale prototype of a novel space heating
technology based on adsorption thermal energy storage was developed
and experimentally investigated.

, 080015 Developing a Cost Effective Rock Bed Thermal Energy Storage
System: Design and Modelling Hendrik Frederik Laubscherl, 2, a),
Theodor Willem von Backstrom1, 2, b) and Frank Dinterl, 2, 3,c) 1
Department of a?|

Modelling a packed-bed latent heat thermal energy storage unit and
studying its performance using different paraffins Andreas Klitoua,
Theoklitos Klitoub and Paris A. Fokaides b,c aSchool of Engineering,
University of Glasgow, Glasgow, UK; bSchool of Engineering, Frederick
University, Nicosia, Cyprus; cFaculty of Civil Engineering and Architecture,
Kaunas University of a?|

The most prominent example of a gasa??liquid phase change to be used
in thermal energy storage is the change from water to steam. Technically
this physical principle is used in so-called steam accumulators in power
plants or industrial steam networks to avoid steam loss from intermittency
of generation (Sun et al., 2017; Tamme, 2010). There are

217 Web: https://www.twojaelektryka.com.pl
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In the present study, exergy and energy evaluation of a packed bed solar
thermal energy storage using different heat transfer fluids, namely air,
water and oil has been carried out. From the experimental investigation, it
has been observed that the average exergy and energy efficiency when
air is used as the heat transfer fluid are better than

applications for thermal energy storage. For air systems and in some
cases liquid systems, such as solar domestic water and space heating, a
packed bed provides effective thermal energy storage. In general, a
packed bed receives energy during its charging cycle from a heated fluid
flowing downward. If the energy

The dimples create turbulent flow as heated water passes through the
packed bed. The water mixes more as a result of this turbulence, which
raises the heat transfer coefficient. By doing so, a greater amount of heat
uniformity is achieved within the paraffin wax, which in turn makes the
process of charging the energy storage device more efficient.

Case A1-A5 use SOP as storage material, case B1-B5 use alumina as
storage material, and case C1-C5 use rock as storage material. It is worth
noting that in our previous work, we have conducted packed bed energy
storage tests under some experimental conditions, including case A1-A4,
B3, B4, C3 and C4, and obtained some valuable conclusions.

Coutier and Farber [2] mentioned that packed bed generally represents
the most suitable energy storage unit for air based solar systems. During
the charging mode, solar heated air is forced into the top of the container,
i.e. upper plenum and then passes evenly down through the bed heating
the storage and passes out through the lower plenum.

This intermittency can be addressed using diurnal sensible heat storage in
the form of water heat storage, which is commonly used, non-flammabile,
non-toxic, easy to install, and importantly has a high specific heat
capacity. One potential issue of fluidised beds in thermal energy storage

3/7 Web: https://www.twojaelektryka.com.pl
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that has been discussed is the exergy losses involved
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During the winter period, in Mediterranean region, the storage and reuse
of solar energy in thermal form is an important issue for heating
greenhouses. In the present work, the performance of a combination of
two systems i.e. rock-bed thermal energy storage and water filled passive
solar, for heating canarian greenhouse was analyzed and discussed.

Sorption thermal energy storage (STES) systems utilizing zeolite 13X
present a promising solution to pressing global energy challenges. In this
study, we explore the influence of absolute humidity and flow rate on the
heat release process within a STES system, with a focus on local and

overall performance considering temperature profile, degree of adsorption
a?|

Renewable energy from the sun is increasingly recognized as a viable
replacement for fossil fuels, offering reduced carbon emissions and
sustainable energy solutions. Thermal energy storage (TES) technology
addresses the inherent intermittency of solar energy source. While molten
salt technology with two tanks is commonly used in concentrated solar a?|

The packed-bed thermal energy storage (PBTES) technology exhibits
significant potential for utilization in various energy sectors, including
concentrating solar power, city heating systems and power peaking. This
paper uses a genetic algorithm (GA) to optimize the phase change
el | material (PCM) layer height arrangement of cascaded two-layered

The energy balances for flowing fluid (water/air) and rock-bed storage
T i media are as follows: The cheapest and most freely available liquid
[ I ]“WIM ' medium for sensible-heat storage of solar energy is (a) water (b) oil (c)
£ seawater (d) none of these. Answer: (a) 15.4. The penalty factor of a heat

(il
LLL
exchanger depends on
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2.1 Geometry and Model Description. Peaked bed thermal storage
systems are preferred for TES due to their high heat transfer volume.
Figure 1 illustrates the structure of a packed bed TES, comprising a
cylindrical tank, encapsulated SS-PCM, and HTF. The cylindrical storage
tank has a specified height, H, and diameter, D.The packed bed is filled
with a?|

The simplest TES units are built from water tanks, often found in
households, where the solar energy is stored as sensible heat. These
systems "Study on performance of a packed bed latent heat thermal
energy storage unit integrated with solar water heating system," Journal of
Zhejiang University-SCIENCE A, vol. 7, pp. 1422a??1430, 2006.

In the present study, a two-dimensional CFD approach has been chosen
to investigate heat transfer in a packed bed filled with phase change
materials (PCM) capsules. In this research, four different geometries,
circular, hexagonal, elliptical, and square, are considered PCM packages
made of KNO3 covered with a copper layer and NaK as heat transfer fluid
a?|

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., a?|

, 080015 Developing a Cost Effective Rock Bed Thermal Energy Storage
System: Design and Modelling Hendrik Frederik Laubscherl, 2, a),
Theodor Willem von Backstrom1, 2, b) and Frank Dinterl, 2, 3,c) 1
Department of Mechanical and Mechatronic Engineering, University of
Stellenbosch, Private bag X1, Matieland 7602, South Africa, Phone: +27
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These include sensible storage using water/oil/salt/solid media [5], or
latent [6] and thermochemical storage [7]. Sensible thermal energy
storage (TES) in a packed rock bed is one of these technologies that

shows promise since it offers a safe and economical solution to store the
extra energy using an abundant and affordable storage medium [8

Thermal energy storage can be divided into sensible, latent and
thermochemical heat storage according to the storage principle used [4]
pared to the sensible and latent heat storage methods, thermochemical
heat storage has the advantages of high energy storage density and low
heat loss [5], [6].Sorption thermal energy storage (STES) in
thermochemical a?|

Duration period of different water-based energy storage systems. 3.
- Thermal water tanks. Water tank storages have a long history as being
one of the most commonly used storage medium for thermal applications,
majorly for water heating, building air conditioning, commercial and
industrial usage. Based on the application and duration period, they
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