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Overview

Researchers world-wide are investigating thermal energy storage, especially
phase change materials, for their substantial benefits in improving energy
efficiency, sustaining thermal comfort in buildings and contributing to the
reduction of environmental pollution. Residential buildings and. 

Researchers world-wide are investigating thermal energy storage, especially
phase change materials, for their substantial benefits in improving energy
efficiency, sustaining thermal comfort in buildings and contributing to the
reduction of environmental pollution. Residential buildings and. 

Integrating Phase Change Material (PCM) into building envelopes presents a
promising solution for latent heat storage and enhanced energy efficiency.
This study investigates the optimal wall configurations for improved thermal
performance using PCM in two Lebanese regions: Beirut and Bekaa. Using. Are
phase change materials suitable for thermal energy storage?

Phase change materials (PCMs) having a large latent heat during solid-liquid
phase transition are promising for thermal energy storage applications.
However, the relatively low thermal conductivity of the majority of promising
PCMs (<10 W/ (m ⋅ K)) limits the power density and overall storage efficiency. 

Why is enhanced heat transfer important in phase change thermal storage
devices?

However, there are also issues such as the small thermal conductivity of
phase change materials (PCMs) and poor efficiency in heat storage and
release, and in recent years, enhanced heat transfer in phase change thermal
storage devices has become one of the research hotspots for optimizing
thermal storage devices. 

What is phase change heat storage?

The phase change heat storage devices of different structures are
summarized and classified. The configuration theory is introduced, which has
great significance to the improvement of the phase change heat storage
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technology. The imbalance of energy supply and demand and a series of
environmental problems are associated with traditional energy. 

How can a phase change heat storage device improve thermal conductivity?

Or package the phase change materials in different shapes and sizes; Mixing
of graphite or nanoparticles helps to enhance the low thermal conductivity of
phase change materials. On the other hand, the heat storage performance is
improved through optimizing the phase change heat storage device. 

What are the advantages of phase change thermal storage devices?

In comparison with sensible heat storage devices, phase change thermal
storage devices have advantages such as high heat storage density, low heat
dissipation loss, and good cyclic performance, which have great potential for
solving the problem of temporal and spatial imbalances in the transfer and
utilization of heat energy. 

Are nano-enhanced phase change materials latent heat energy storage
performance influenced by ultrasonic fields?

Cui et al. experimentally investigated the latent heat energy storage
performance of nano-enhanced phase change materials (PCMs) under the
influence of ultrasonic fields.
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Lebanon phase change energy storage heat exchanger

  

Energy storage performance
improvement of phase change
...

The future of power generation is predicted to be
greener with greater uptake in renewable energy
which will be more intermittent and make
matching demand harder. Latent ...

  

A review on phase change
energy storage: materials and
applications

This paper reviews previous work on latent heat
storage and provides an insight to recent efforts
to develop new classes of phase change
materials (PCMs) for use in energy ...

  

Comparative Analysis of Heat
Exchanger Models for Phase
Change ...

Thermal energy storage systems using PCM offer
promising solutions for efficient thermal
applications. This study aims to provide valuable
insights into the PCM melting ...

  

Phase Change Materials
Technologies Review and
Future

building's energy efficiency means reducing
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energy consumption. Moreover, to ensure being
sustainable it is crucial to improve its energy
onservation. These two energy factors have ...

  

Study on the effects of heat
transfer fluid (HTF  

In this work, the effects of heat transfer fluid
(HTF) temperature and flow velocity on energy
storage/release characteristic in shell and tube
phase change heat exchanger were ...

  

Heat storage process analysis
in a heat exchanger containing
phase  

The need for energy storage has increased due
to increased energy consumption and
unbalanced consumption curves. The energy
storage improves the ...

  

Low-cost fin-tube heat
exchanger design for building
thermal energy  

TES systems based on solid/liquid phase change
materials (PCMs) have been studied for decades
because of their large volumetric latent heat
energy storage, suitable ...
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Advancing heat exchangers for
energy storage: A
comprehensive ...

The growing demand for energy and the
necessity to enhance the efficiency of heat
exchangers have triggered numerous studies
aimed at improving convective heat transfer ...

  

Experimental investigation on
phase change material-based
...

Phase change materials (PCMs) are attractive
solutions for thermal energy storage (TES)
applications by absorbing and releasing large
amounts of latent heat during ...

  

Review on thermal energy
storage with phase change:
materials, heat  

In this work, a review has been carried out of the
history of thermal energy storage with solid-
liquid phase change. Three aspects have been
the focus of this review: ...

  

Review on thermal
performance of heat exchanger
using phase change  

To study the role of metal foams, nano based
phase change material and composite phase
change material to improve the efficiency of a
thermal energy storage ...
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Phase change material-based
thermal energy storage

Solid-liquid phase change materials (PCMs) have
been studied for decades, with application to
thermal management and energy storage due to
the large latent heat with a ...

  

Circuitry arrangement
optimization for multi-tube
phase change ...

In building energy conservation, PCM can be
used for peak load shifting, solar energy storage
and free cooling [2]. A PCM heat exchanger
replacing the traditional water tank ...

  

Journal of Energy Storage-preprint 

Abstract Researchers world-wide are
investigating thermal energy storage, especially
phase change materials, for their substantial
benefits in improving energy efficiency,
sustaining ...

  

Solving Lebanon's Energy
Crisis: Energy Storage Heaters
as a ...

Imagine if every balcony in Beirut could host a
compact storage unit doubling as a space heater
and emergency power source. With advances in
graphene-enhanced batteries and IoT ...
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Phase Change Materials
Technologies Review and ...

The building sector and related activities is
responsible of a large part of energy
consumption. Thus, phase change materials with
different ways of building integration are used as
a 

  

Phase change materials:
classification, use, phase
transitions, ...

Currently, there is great interest in producing
thermal energy (heat) from renewable sources
and storing this energy in a suitable system. The
use of a latent heat ...

  

Thermal performance of phase
change material based heat
exchanger  

Phase change energy storage technology
provides a sustainable and effective method for
storing and releasing energy, positioning it as a
highly promising solution in the ...

  

Journal of Energy Storage-preprint 

Researchers world-wide are investigating
thermal energy storage, especially phase change
materials, for their substantial benefits in
improving energy efficiency, sustaining thermal
...
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Numerical Analysis of Phase-
Change Material Integration in

Integrating Phase Change Material (PCM) into
building envelopes presents a promising solution
for latent heat storage and enhanced energy
efficiency. This study ...

  

Phase change material thermal
energy storage systems for ...

Latent heat TES using phase change materials
(PCMs) have gained extensive attention in
building applications owing to their high energy
storage density capabilities and their ability to ...

  

Research on the Heat Transfer
Performance of Phase Change
Heat Storage  

Thermal storage technology has received
increasing attention under the policy of
encouraging the development of renewable
energy and new clean energy. Optimizing the ...

  

Review of the heat transfer
enhancement for phase change
heat ...

In this review, by comparing with sensible heat
storage and chemical heat storage, it is found
that phase change heat storage is importance in
renewable energy ...
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Heat transfer enhancement
technology for fins in phase
change energy  

Due to these unique advantages, phase change
heat storage technology is widely used in current
industrial production and daily life. In addition to
the recovery and ...

  

Technology in Design of Heat
Exchangers for ...

The existing approaches in the design,
integration and application of phase change
materials (PCMs) are explored by experimenting
on a prototype of a single heat exchanger
module and analysing all the ...

  

Designs of PCM based heat
exchangers constructions for
...

This work is focused on solutions in this area and
consists of two parts. First one is focused on
different designs of thermal energy storage (TES)
tanks based on the phase change materials. ...

  

Numerical Analysis of Phase-
Change Material ...

The building sector is a major global energy
consumer, particularly in Lebanon, where
heating and air conditioning demand remains
high. Integrating Phase Change Material (PCM)
into building envelopes ...
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Addressing the issue of low energy
storage/discharge rates in phase-change energy
storage heat exchangers, this paper presents a
shell-and-tube type phase-change energy
storage heat ...

  

A review on phase change
materials for thermal energy
...

Latent heat TES using phase change materials
(PCMs) have gained extensive attention for
building applications due to their high energy
storage density capability and their ability to
store ...

  

Energy storage and heat
transfer characteristics of
multiple phase  

The effectiveness of latent heat energy storage
units is redistricted by the low thermal
performance and suboptimal layout of phase
change materials (...

  

A critical review on phase
change materials (PCM) based
heat exchanger  

The originality of this work lies in its
comprehensive exploration of Latent Heat
Thermal Energy Storage (LHTES) systems,
emphasizing their innovative and practical ...
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Phase change thermal energy
storage: Materials and heat ...

These hybrid approaches integrate the merits of
passive and active techniques for more efficient
heat transfer systems. This review endeavors to
offer a comprehensive and lucid ...

  

Progress in the Study of
Enhanced Heat Exchange ...

It summarizes the enhanced heat transfer
measures of various types of phase change
thermal storage devices and discusses the role
of structural parameters in enhanced heat
transfer.
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