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Due to the scarcity of data on the industrial use of energy storage technology based on material phase change
(PCM), a complete computational assessment is done in this work, where a nano-PCM technique is used to
enhance the thermal energy storage in a big-scale shell-and-tube heat exchanger.

Phase change material (PCM)-based thermal energy storage significantly affects emerging applications, with
recent advancements in enhancing heat capacity and cooling power. This perspective by Yang et al. discusses
PCM thermal energy storage progress, outlines research chalenges and new opportunities, and proposes a
roadmap for the research community from ...

To analysis the temperature distribution of the plate-type phase change energy storage unit, a series of
simulation was carried out to investigate the heat storage/release process in a plate phase change material
(PCM) heat storage unit, the PCM channel number of which is 39, the plate spacing is 0.01 m, the air channel
iS40 with its plate spacing of 0.003 m, and the ...

Thermal storage technologies are key components medium changesfor increasing energy efficiency and
assisting the integration of regenerative energy sources in the energy market. One type of thermal energy
storage is latent heat storage, which makes use of the large amount of enthalpy that can be stored during the
phase change of a storage material,

Thermal energy storage can shift electric load for building space conditioning 1,2,3,4, extend the capacity of
solar-thermal power plants 5,6, enable pumped-heat grid electrical storage 7,8,9,10 ...

An experimental study has been carried out to evaluate how fin and copper foam enhance the heat transfer
performance of phase change thermal energy storage unit. The thickness of finsis 0.8mm ...

The inherent low therma conductivity of phase change materias (PCMs) serious limits the thermal
performance of latent heat thermal energy storage (LHTES) systems. In this study, the author proposed two
operating modes (inside heating/outside cooling and inside cooling/outside heating)and designed seven fin
configurations to improve the thermal ...

The energy efficiency ratio of a shell-and-tube phase change thermal energy storage unit is more sensitive to
the outer tube diameter. Under the same working conditions, within the heat transfer fluids studied, the heat
storage property of the phase change thermal energy storage unit is best for water as heat transfer fluid. ...

Abstract A unique substance or material that releases or absorbs enough energy during a phase shift is known
as a phase change material (PCM). Usually, one of the first two fundamental states of matter--solid or
liquid--will change into the other. Phase change materials for thermal energy storage (TES) have excellent
capability for providing thermal ...
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Such systems have various potential applications in the heating space and building ecosystem. Thermal energy
storage (TES) often utilizes air as the HTF, which limits the heat transfer performance due to the low thermal
conductivity.

This study aims to utilize solar energy and phase change thermal storage technology to achieve low carbon
cross-seasonal heating. The system is modelled using the open source EnergyPlus software ...

Published by Elsevier B.V. Peer-review under responsibility of the organizing committee of SMPM 2019. 2nd
International Conference on Sustainable Materials Processing and Manufacturing (SMPM 2019) The
Characteristics of Heat Transfer in Plate Phase Change Energy Storage Unit Changnian Chena*, Zhen Xu a,
Hongxia Zhao a, Zeting Y ua, Jitian Hana ...

To address the low thermal conductivity issue of PCMs, innovative solutions have been brought forward by
researchers. Using composite PCMs with nano additives such as graphene nano-plates [8] and metal
nanoparticles [9] is an effective technique.Rashid et al. [10] presented a review of using employing fins and
nanoparticles to enhance the discharging ...

In order to enhance the heat transfer performance of a phase change thermal energy storage unit, the effects of
trapezoidal fins of different sizes and arrangement modes were studied by numerical ssmulation in the heat
storage and release processes. The optimal enhancement solution was obtained by comparing the temperature
distribution, instantaneous ...

Conventional phase change materials struggle with long-duration thermal energy storage and controllable
latent heat release. In a recent issue of Angewandte Chemie, Chen et a. proposed a new concept of
gpatiotemporal phase change materials with high supercooling to realize long-duration storage and intelligent
release of latent heat, inspiring the design of ...

The research, design, and development (RD& D) for phase change materials have attracted great interest for
both heating and cooling applications due to their considerable environmental-friendly nature and capability of
storing a large amount of thermal energy in small volumes as widely studied through experiments[7, 8].

RESEARCH ARTICLE Méelting phase change heat transfer in a quasi-petal tube thermal energy storage unit
S. A. M. Mehryanl, Kaamran Raahemifar2,3,4, Sayed Reza Ramezani5, Ahmad Hajjar6, Obai YounisID 7,8,
Pouyan Talebizadeh Sardari 1D 9, Mohammad Ghalambaz ID 10,11* 1 Young Researchers and Elite Club,
Y asoo0j Branch, Islamic Azad University, Yasooj, Iran, 2 ...

Latent heat storage systems use the reversible enthalpy change Dh pc of a materia (the phase change material

= PCM) that undergoes a phase change to store or release energy. Fundamental to latent heat storage is the
high energy density near the phase change temperature t pc of the storage material. This makes PCM systems
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an attractive solution for ...

The latent heat thermal energy storage (LHTES) technology filled with phase change materials (PCMs) has
received widespread attention due to its high energy storage density, narrow temperature fluctuation intervals
during the phase change process, and wide selection of phase change temperatures |7, 8.

Previous studies in literatures adequately emphasized that inserting fins into phase change material is among
the most promising techniques to augment thermal performance of shell-and-tube latent heat thermal energy
storage unit. In this study, the novel unequal-length fins are designed from the perspective of synergistic
benefits of heat transfer and energy ...

The thermal storage medium, heat exchange system and containment system compose the TES system. Phase
change materials (PCMs) have become popular as thermal energy storage media due to their ability to provide
a large heat storage density within a limited temperature range (essentially isothermal during phase change)
for agiven volume by utilizing ...

Phase Change Thermal Energy Storage (PCTES) is a type of thermal energy storage that utilizes the heat
absorbed or released during a materials phase change (e.g., from solid to liquid or vice versa) to store and
recover thermal energy. ... PCMs can store 5 to 14 times more heat per unit volume than sensible heat storage
materials. Stable ...

The terms latent heat energy storage and phase change material are used only for solid-solid and liquid-solid
phase changes, as the liquid-gas phase change does not represent energy storage in all situations [] this sense,
in the rest of this paper, the terms "latent heat" and "phase change materia” are mainly used for the
solid-liquid phase only.

In a context where increased efficiency has become a priority in energy generation processes, phase change
materials for thermal energy storage represent an outstanding possibility. Current research around thermal
energy storage techniques is focusing on what techniques and technologies can match the needs of the
different thermal energy storage applications, which ...

Thermal energy storage technology stands as a pivotal solution to address the intermittency, high variability,
and the temporal and spatial mismatches between renewable energy sources, exemplified by solar and wind
power, and waste heat resources, with industrial waste heat as a representative example [[1], [2], [3]].This
critical technology isinstrumental in ...

Experimental Setup. The whole experimental device comprises a constant temperature water tank, an ice
bucket, a set of hot water pipes, aflow meter, a data acquisition instrument, 14 self-made T-type thermocouple
lines, and a shell-and-tube phase-change thermal storage unit (test section), as shown in Figure 2.The test
section consists of two coaxia tubes: ...
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Thermal energy storage (TES) using phase change materials (PCMs) has recelved increasing attention since
the last decades, due to its great potential for energy savings and energy management in the building sector.
As one of the main categories of organic PCMs, paraffins exhibit favourable phase change temperatures for
solar thermal energy storage. Its...

Latent heat thermal energy storage systems (LHTESS), which work based on energy storage and retrieval
during solid-liquid phase change is used to establish balance between energy supply and demand.

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.
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