
International status of phase change
energy storage technology

Among the many energy storage technology options, thermal energy storage (TES) is very promising as more

than 90% of the world''s primary energy generation is consumed or wasted as heat. 2 TES entails storing

energy as either sensible heat through heating of a suitable material, as latent heat in a phase change material

(PCM), or the heat of ...

The research on phase change materials (PCMs) for thermal energy storage systems has been gaining

momentum in a quest to identify better materials with low-cost, ease of availability, improved thermal and

chemical stabilities and eco-friendly nature. The present article comprehensively reviews the novel PCMs and

their synthesis and characterization techniques ...

Compared to sensible heat storage, latent heat thermal energy storage (LHTES) technology features high

energy storage density and low-temperature variation. ...

As evident from the literature, development of phase change materials is one of the most active research fields

for thermal energy storage with higher efficiency. This review ...

The performance of thermal energy storage materials will directly affect the efficiency and the costs of solar

thermal power generation systems. Therefore, selecting a suitable phase change thermal energy storage

material, which has appropriate melting temperature range, large thermal storage density and high heat

transfer rate and is environmentally friendly, economical and ...

In particular, the implementation of latent heat thermal energy storage (LHTES) technology in industrial

thermal processes has shown promising results, significantly reducing sensible heat losses. However, in ...

Insight into classes of PCM TES storage materials with details like their geometrical configurations, design

parameters, physical properties, operational issues, cost, technology readiness...

Cold storage conception and technology attracts extensively interests recent years due to growingly global

energy demands and increasingly international carbon emissions ina, as rapidly economic growth of social

development and strongly policy support of carbon reduction, leads many researches in fundamental science

and advanced engineering ...

One of the primary challenges in PV-TE systems is the effective management of heat generated by the PV

cells. The deployment of phase change materials (PCMs) for thermal energy storage (TES) purposes media

has shown promise [], but there are still issues that require attention, including but not limited to thermal

stability, thermal conductivity, and cost, which necessitate ...

Phase change energy storage materials are suitable for building energy saving, waste heat recycling, and solar
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heating systems due to their advantages of high heat storage density, high heat resistance, high conductivity,

low expansion, and easy control. This paper summarizes the principle and classification of phase change heat

storage technology, ...

Conventional phase change materials struggle with long-duration thermal energy storage and controllable

latent heat release. In a recent issue of Angewandte Chemie, ...

Abstract: Research and development progress on energy storage technologies of China in 2021 is reviewed in

this paper. By reviewing and analyzing three aspects of research and development including fundamental

study, technical research, integration and demonstration, the progress on major energy storage technologies is

summarized including hydro pumped energy storage, ...

As an advanced energy storage technology, the compressed CO2 energy storage system (CCES) has been

widely studied for its advantages of high efficiency and low investment cost. However, the current literature

has been mainly focused on the TC-CCES and SC-CCES, which operate in high-pressure conditions,

increasing investment costs and ...

Phase change materials (PCMs) are considered one of the most promising energy storage methods owing to

their beneficial effects on a larger latent heat, smaller volume change, and easier controlling than other

materials. PCMs are widely used in solar energy heating, industrial waste heat utilization, energy conservation

in the construction industry, and ...

Phase-change materials (PCMs) are essential modern materials for storing thermal energy in the form of

sensible and latent heat, which play important roles in the efficient use of waste heat and solar energy. In the ...

Existing studies have shown that the problem of leakage during phase change energy storage of solid-liquid

phase change materials can be effectively solved due to the curing and molding of thermosetting resin by heat.

This paper presents the first review of the current research status of thermosetting resins in the field of phase

change energy ...

Thermal energy storage based on phase change materials (PCMs) can improve the efficiency of energy

utilization by eliminating the mismatch between energy supply and demand.

Thus, taking into account the high energy consumption verified in the construction industry, the development

of energy storage technology using phase change materials (PCM), based on solar energy in the ...

Sensible heat storage involves storing thermal energy within the storage medium by increasing temperature

without undergoing any phase transformation, whereas latent heat storage involves storing thermal energy

within the material during the transition phase. Combined thermal energy storage is the novel approach to

store thermal energy by ...
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Pure hydrated salts are generally not directly applicable for cold energy storage due to their many drawbacks

[14] ually, the phase change temperature of hydrated salts is higher than the temperature requirement for

refrigerated transportation [15].At present, the common measure is to add one or more phase change

temperature regulators, namely the ...

DOI: 10.1016/j.molliq.2021.117554 Corpus ID: 240578714; Application and research progress of phase

change energy storage in new energy utilization @article{Gao2021ApplicationAR, title={Application and

research progress of phase change energy storage in new energy utilization}, author={Yintao Gao and Xuelai

Zhang and Xiaofeng Xu and Lu Liu and Yi Zhao ...

Thermal energy storage based on phase change materials (PCMs) can improve the efficiency of energy

utilization by eliminating the mismatch between energy supply and demand. It has become a hot research

topic in recent years, especially for cold thermal energy storage (CTES), such as free cooling of buildings,

food transportation, electronic ...

Share. Abstract. With the expansion of the global population, the energy shortage is becoming increasingly

acute. Phase change materials (PCMs) are considered green and efficient mediums for thermal energy ...

The results show that, in terms of technology types, the annual publication volume and publication ratio of

various energy storage types from high to low are: electrochemical energy storage, electromagnetic energy

storage, chemical energy storage, thermal energy storage, and mechanical energy storage. In terms of regional

dimension, ...

On the basis of stored energy form, TES systems are generally classified as sensible energy storage (SES),

latent energy storage (LES) and thermochemical energy storage (TCES) systems [7]. Owing to low material

cost and its utilization at commercial scale, the SES technology is well-developed. However, low energy

density is the main issue ...

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. ...

Phase change materials have shown promising results in storing and releasing thermal energy in PV-TE

systems. Recent advancements in this area include the development of new PCMs with ...

As the key of cold storage technology, phase change cold storage materials are widely used in the fields of

building cooling, heating, peak shifting, valley filling and solar energy. With the development of cold chain

logistics, phase change cold storage technology has attracted widespread attention in the logistics industry. In

this paper, by ...
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Phase change energy storage technology is applied in the system to fully integrate the "low power" strategy,

reduce energy consumption, and lower system running costs. Wu et al. 57] conducted research on SAHP water

heaters resulting in the construction of a system that provides hot water for home use both overnight and the

following morning. The system ...

An holistic analysis on the recent developments of solid-state phase-change materials (PCMs) for innovative

thermal-energy storage (TES) applications. The phase-transition fundamentals of solid-to-so...
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