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Zhu et al. [11] compared the enhancement efficiency of thermal behavior
through changing the foam metal porosity, changing the shape of the cold
wall, and using the discrete heat sources. By three above optimization
methods, the thermal storage efficiency was improved by 83.32%

comparing with the pure paraffin. Meng et al. [12] filled copper foam partly
on ??7?

Energy absorbers are a class of products that generally absorb kinetic
mechanical energy by compressing or deflecting at a relatively constant
stress over an extended distance, and not rebounding. Springs perform a
somewhat similar function, but they rebound, hence they are energy
storage devices, not energy absorbers.

For thermal energy storage applications using phase change materials
(PCMs), the power capacity is often limited by the low thermal conductivity
(?>> PCM).Here, a three-dimensional (3D) diamond foam (DF) is
proposed by template-directed chemical vapor deposition (CVD) on
Cr-modified Cu foam as highly conductive filler for paraffin-based PCM.

Due to its large latent heat and high energy storage capacity, paraffin as
one of the phase change materials (PCMs) has been widely applied in
many energy-related applications in recent years. The current applications
of paraffin, however, are limited by the low thermal conductivity and the

leakage problem. To address these issues, we designed and fabricated
??7?

Developed new carbon foam nanocomposites for thermal energy storage.
??? Carbon foam can embed the PCM mix while enhancing its thermal
conductivity. ??? PCM consists of graphene nanoplatelets dispersed in
paraffin wax. ??? A 141% thermal conductivity enhancement of the
nanocomposite has been demonstrated. ???
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By encapsulating the liquid paraffin with silica, a microcapsule is formed
that can be utilized as an energy storage system Fig. 9 (b) shows the
emergence of new peaks in PCM/foam cement, indicating a significant
enhancement of the heat storage effect of foam cement through the
incorporation of PCM microcapsules [43], [44].

The use of metal foam structures embedded in PCM to form composite
PCM-metal foam energy storage system can improve the effective thermal
conductivity remarkably due to the high surface area for heat transfer
between the metal foam and the PCM. This chapter presents a study of
PCM-metal foam composite systems for solar energy storage.

Thermal energy storage (TES) with phase change materials (PCMs) can
potentially provide higher volumetric TES capacity when compared to
sensible energy storage systems [1], [2] sides, PCMs are well known to be
excellent TES materials owing to their advantages such as high fusion
latent heat per unit of mass, availability in large quantities, low ???

Thermal conductivity enhancement of phase change materials with 3D
porous diamond foam for thermal energy storage. Appl Energy, 233-234
(2019), pp. 208-219. View PDF View article View in Scopus Google
Scholar [39] Y. Jiang, Z. ???

Energy storage coefficient could reflect the energy storage rate, with
fin-foam hybrid tube taking the lead, followed by metal foam tube, fin tube
and bare tube. This is inconsistence with the melting behaviors observed
above. Download: Download high-res ???

Fig. 1 (a) described the physical model of the thermal energy storage
(TES) tank filled with paraffin and metal foam (PMF). To facilitate the
observation of the change of the phase interface, the TES tank was made
of transparent material (Plexiglass), inside which there was a copper tube

217 Web: https://www.twojaelektryka.com.pl



[N
t’f:.;'. SOLAR :ro.

-

FOAM ENERGY STORAGE

maintaining for heat transfer fluid (HTF) to flow through
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The composite foam can be used as flexible electrodes for
supercapacitors with a specific capacitance of 78F/g, suggesting great
application potential for flexible energy storage devices. 4.2.2 .
Cellulose/metal oxide composite foams and aerogels

Aydin incorporated myristyl myristate with PU foam for thermal energy
storage [19]. Comparing PU foam and PU-PCM foam, a PU-PCM with
22.6 wt% PCM, absorbed an excess enthalpy of 45.7J/g which is 34%
increase in total heat absorption. Different mass ratios of n-hexadecane
and n-octadecane are incorporated into PU-foam by Sarier [14].

1. Introduction. Thermal energy storage (TES), as a low-cost thermal
storage technology, can be used in concentrated solar power plants to
solve the problems related to the intermittency of solar energy
[1].Additionally, TES can improve energy utilization efficiency in waste
heat recovery [2].Among various TES methods, latent thermal energy
storage (LTES) ???

TES technology can be divided into sensible heat TES, chemical energy
storage, and latent heat TES (LHTES) [7].Sensible heat TES has a low
storage capacity and requires a large space for the storage system [8]
emical energy storage technology is more complex and requires larger
investments [9].LHTES, on the other hand, uses phase change materials
(PCMs), which are ???

In this study a novel encapsulated phase change material (PCM)-metal
foam hybrid system is proposed for energy storage applications. The idea
is to improve the melting rate of PCM in encapsulated

417 Web: https://www.twojaelektryka.com.pl



:“.
‘::‘f;g.- SOLAR rro.

FOAM ENERGY STORAGE

B & 1 s ( wos wons %@

(C) 2025 PV Storage Systems

Optimization of thermal storage performance of cascaded multi-PCMs and
carbon foam energy storage system based on GPR-PSO algorithm.
February 2024; Journal of Energy Storage 83(1):110626;

Thermal energy storage (TES) techniques are classified into
thermochemical energy storage, sensible heat storage, and latent heat
storage (LHS). [ 1 - 3] Comparatively, LHS using phase change materials
(PCMs) is considered a better option because it can reversibly store and
release large quantities of thermal energy from the surrounding

This paper presents a study on the effect of pore size on energy
absorption characteristics of a PCM-metal foam energy storage system.
Different metal foam geometries are generated by using a

Thermal energy storage based on Phase Change Materials (PCMs) has
become an attractive option to meet growing energy demand, with organic
PCMs leading the way (Yang et al., 2019) anic PCMs that can absorb and
release thermal energy at a constant temperature during a solid-liquid

phase transition exhibit unique advantages such as high energy storage
2?7

The FeS@Fe foam anode sustains intact after 270-day cycles,
demonstrating excellent durability. excellent structural stability and high
areal capacity are attributed to effective interface regulation and improved
energy storage mechanism, respectively. This work pushes the advanced
Fe-based electrode to a superior level among these
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Abstract. Thermal energy storage (TES) systems are a promising solution
for reutilizing industrial waste heat (IWH) for distributed thermal users.
These systems have tremendous potential to increase energy efficiency
and decrease carbon emissions in both industrial and building sectors. To
further enhance the utilization rate of industrial waste heat, ???

Thermal energy storage (TES) is an especially efficient way to effectively
reduce the mismatch between demand and supply of energy. To date,
thermal energy storage is mainly classified into three types: sensible heat
storage [1], latent heat storage [2] and chemical heat storage [3].Latent

heat storage using phase change materials (PCMs) has received much
?2?7?

Recently, Pu et al. [45] numerically studied a shell and tube thermal
energy storage system with three different configurations of
PCM???copper foam composites: single PCM???copper foam, radially
multi-layered PCM???copper foam and single PCM with gradient porosity
copper foam. It was found that single PCM is more suitable than radial
multiple

However, clean, renewable energy resources face fluctuation problems
during different periods. Energy storage systems have been introduced in
the energy supply systems to diminish the fluctuation of renewable energy
harvesting and increase their reliability [6], [7], [8] anic phase change
materials (PCMs) advantages such as high reliability, high energy ???

Due to high energy storage capacity, phase change materials (PCMs) are
used widely to store thermal energy. But the poor thermal conductivity
limits their usage for thermal transport applications. A promising technique
for overcoming this problem is the use of metal foam. In the present work,
the effective thermal conductivity of PCM is enhanced using copper ???
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In this study, a cold thermal energy storage unit with metal foam and

straight fins was constructed. On the basis of dimensionless analysis,

; experimental and numerical methods were used to investigate the

| structural parameters of straight fin and metal foam on the liquid fraction
and effective Nusselt number (Nu*). Results showed that the
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