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Overview

Abstract: Phase change microcapsules can carry large amounts of heat and be
dispersed into other mediums either as a solid composite or as slurry fluids
without changes to their appearance or fluidity. These two standout features
make phase change microcapsules ideal for use in thermal energy. 
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Phase-change microcapsules offer significant advantages for thermal energy
storage and regulation. However, conventional mechanical agitation
fabrication methods encounter difficulties in achieving monodispersity, precise
size control, and structural uniformity. Droplet microfluidics emerges as a.
Why are phase-change microcapsules used in thermal energy storage?

The high energy storage density and the isothermal quality are the main
reasons why the latent heat storage system based on phase-change materials
is an effective way of storing thermal energy . As a much more robust form of
PCM, phase-change microcapsules can more effectively complete the
application and development of energy storage. 

Why do phase change microcapsules have a high thermal resistance?

Phase change microcapsule materials have a high thermal resistance [, , ]
resulting from their low thermal conductivity, which seriously affects the
thermal transfer efficiency and limits their thermal storage and release. 

Are PCM microcapsules suitable for thermal energy storage?

In this paper, a comprehensive review has been carried out on PCM
microcapsules for thermal energy storage. Five aspects have been discussed
in this review: classification of PCMs, encapsulation shell materials,
microencapsulation techniques, PCM microcapsules’ characterizations, and
thermal applications. 
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What is a phase change microcapsule?

Phase-change microcapsules are functional particles with a core–shell
structure that provide protection for phase-change materials and good
isolation from external pollutants. The reduction in geometric scale brings
about an increase in surface area, thereby promoting the improvement of
heat transfer and energy storage efficiency. 

Do microcapsules have high thermal cycling stability?

This phenomenon demonstrates that during the long-term thermal cycles, the
four phase change microcapsules barely leak the core material TO, and their
phase change latent heat values remain basically unchanged. In conclusion,
all of them boast high thermal cycling stability. 

How to optimize the thermal conductivity of phase change microcapsules?

At present, the thermal conductivity of phase change microcapsules is
optimized mainly through adding metal materials [19, 20], carbon based
materials [21, 22], and inorganic materials such as boron nitride [23, 24].

Powered by JH Solar



Page 4/12

Thermal phase change energy storage microcapsules

  

Journal of Applied Polymer
Science , Wiley Online ...

Synthesis and characterization of paraffin/TiO 2
-P (MMA- co -BA) phase change material
microcapsules for thermal energy storage
Guangzhou Institute of Energy Conversion,
Chinese Academy of ...

  

Phase Change Material (PCM)
Microcapsules for ...

This review aims to help the researchers from
various fields better understand PCM
microcapsules and provide critical guidance for
utilizing this technology for future thermal
energy storage.

  

Heat transfer enhanced phase
change microcapsule with ...

The above results showed that the prepared
phase change microcapsules with SiO 2
-modified graphene composite wall has high
thermal conductivity and energy storage ...

  

Size-tunable CaCO3@n-
eicosane phase-change
microcapsules for thermal  

Phase-change materials can store and release
tremendous amounts of latent heat energy in a
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single storage unit, and they have become a
promising candidate for building ...

  

Development of reversible and
durable thermochromic phase-
change  

Abstract We reported a design of novel
thermochromic phase-change microcapsules
(TCMs) with a sandwich-structured shell for
reversible and durable indication of ...

  

Electrostatic Self-Assembled
Carbon Black Phase-Change ...

The prepared carbon black phase change
microcapsules (CB-MPCMs) exhibited excellent
thermal storage performance, with a phase
change enthalpy value of ...

  

Microfluidics-Engineered
Microcapsules: Advances in
Thermal ...

The review highlights key challenges for future
advancement which will unlock the full potential
of microfluidics-engineered phase-change
microcapsules in next-generation ...
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Phase change microcapsules in
thermal Energy applications: A
...

This review paper includes methods used for the
encapsulation of phase change materials,
especially the method suitable for large scale
productions, the trends of phase change ...

  

High thermal storage capacity
phase change microcapsules
for ...

Si-H-SiC-doped TO phase change microcapsules
prove to be a promising material in the field of
thermal energy storage, and adopting
hydroxylation and silanization ...

  

Preparation and
Characterization of ...

Secondly, after polymerization, the mechanical
stability of the microcapsule shell can be
enhanced, and the thermal reliability of the
phase change microcapsules can be improved.
The morphology, thermal ...

  

High thermal conductive and
photothermal phase change
material  

Phase change materials (PCMs) are promising for
thermal energy storage due to their high latent
enthalpy and constant phase change
temperature. However, organic PCMs ...
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Graphene-modified Phase
Change Microcapsules for
Thermal ...

Published in: 2023 10th International Conference
on Power and Energy Systems Engineering
(CPESE) Article #: Date of Conference: 08-10
September 2023 Date Added to IEEE Xplore: 03
...

  

CuS Nanoparticle-Based
Microcapsules for Solar-
Induced Phase-Change  

Phase-change microcapsules with photothermal
conversion capabilities have been the focus of
research in the energy storage field. In this
study, a route is developed to ...

  

Phase Change Material (PCM)
Microcapsules for Thermal
Energy Storage  

Phase change materials (PCMs) are gaining
increasing attention and becoming popular in the
thermal energy storage field. Microcapsules
enhance thermal and mechanical performance of
...

  

A Comprehensive Review of
Microencapsulated Phase
Change ...

Furthermore, up-to-date studies of
multifunctional PCMs microcapsules
development with enhanced performances and
new application directions are also presented. ...
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High-performance palmityl
palmitate phase change
microcapsules ...

In recent decades, soaring energy demands have
caused a flurry of attention on energy
consumption. The massive heat absorbed or
released by a phase change material ...

  

Fabrication, morphology and
thermal properties of ...

The findings suggested that the prepared
MEPCMs are promising for applications in the
fields of thermal energy storage and
temperature regulation due to their ...

  

Synthesis and Performances of
Phase Change ...

The mechanical behavior of phase-change
microcapsules (microPCMs) is of vital significance
for practical applications in thermal energy
storage. Hence, a new type of microPCMs based
on an n ...

  

Bifunctional
Paraffin@CaCO3:Ce3+ Phase ...

Novel phase change microcapsules (micro-PCMs)
composed of a paraffin core and aCe3+-doped
calcium carbonate (CaCO3:Ce3+) shell was
designed by self-assembly precipitation. The
morphology, composition, ...
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Silica-Based
Microencapsulation of Phase
Change Materials for ...

This review comprehensively explores the
development of silica-based microencapsulation
methods for PCMs, focusing on their synthesis
methods, thermal ...

  

Metal-based phase change
material (PCM)
microcapsules...

Thermal energy storage by solid-liquid phase
change is one of the main energy storage
methods, and metal-based phase change
material (PCM) have attracted more and ...

  

Preparation and thermal
properties investigation of
pentaerythritol  

Research Papers Preparation and thermal
properties investigation of pentaerythritol based
phase change microcapsules for low and medium
temperature thermal ...

  

Fabrication and properties
analysis of paraffin@TiO2/Ag
phase change  

Fabrication and properties analysis of
paraffin@TiO2/Ag phase change microcapsules
for thermal energy storage and photocatalysis
Jieying Su a, Haitao Zhang a, ...
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Thermal and cyclic
performance of aluminum alloy
composite phase change  

Aiming at thermal energy storage, four
composite phase change microcapsules (CPCM)
were successfully prepared and subjected to
material characterization, thermal ...

  

Efficient preparation of GO-
modified regular spherical ...

Efficient preparation of GO-modified regular
spherical SiO2@CaCl2·6H2O phase change
microcapsules for enhanced thermal energy
storage

  

High thermal conductive and
photothermal phase change
material  

1 ??· [Elsevier] High thermal conductive and
photothermal phase change material
microcapsules via cellulose nanocrystal
stabilized Pickering emulsion for solar harvesting
and ...

  

Fabrication and
characterization of a novel
polyurethane  

Abstract Microencapsulated phase change
materials (MEPCMs) can efficiently prevent the
leakage and erosion of melting phase change
materials during phase change ...
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Synthesis and thermal
properties of n-tetradecane
phase change  

The n -tetradecane microcapsules LHFF contains
phase change materials so its transport energy
capacity per unit mass is higher than that of
frozen water in ice storage ...

  

Microencapsulation of phase
change materials for thermal
energy ...

Design and fabrication of bifunctional
microcapsules for solar thermal energy storage
and solar photocatalysis by encapsulating
paraffin phase change material into cuprous ...

  

CuS Nanoparticle-Based
Microcapsules for Solar ...

Phase-change microcapsules with photothermal
conversion capabilities have been the focus of
research in the energy storage field. In this
study, a route is developed to prepare
photothermal conversion and ...

  

Fabrication and Thermal
Performance of Tailored Phase
Change  

The graphical abstract illustrates the fabrication
of microencapsulated phase change materials
using paraffin as the core and urea -
formaldehyde as the shell via in situ ...

  

Powered by JH Solar



Page 12/12

Enhanced thermal performance
of phase change material
microcapsules  

The organic phase change material (PCM)
microcapsules have a great prospect in thermal
energy storage and temperature control. But the
disadvantages of poor thermal ...

  

Thermal Management
Applications of Phase ...

The PW encapsulated within the microcapsules
maintains stable phase change performances
during the storage and release processes of
thermal energy. The as-prepared microcapsules
show ...

  

Phase Change Material (PCM)
Microcapsules for Thermal
Energy Storage  

Phase change materials (PCMs) are gaining
increasing attention and becoming popular in the
thermal energy storage field. Microcapsules
enhance thermal and mechanical ...
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