
Design of inorganic phase change energy
storage materials

How can phase change materials help a low carbon/green campaign?

Reutilization of thermal energy according to building demands constitutes an important step in a low

carbon/green campaign. Phase change materials (PCMs) can address these problems related to the energy and

environment through thermal energy storage(TES),where they can considerably enhance energy efficiency and

sustainability.

 

Are inorganic phase change materials suitable for building integration?

Summary and conclusions In this review work, inorganic phase change materials (iPCMs) have been

discussed with their properties and key performance indicators for building integration. The selection of these

iPCMs mainly depends on thermophysical properties, mechanical properties soundness during phase transition

and compatibility.

 

What are inorganic phase change materials?

Inorganic phase change materials The family of iPCMs generally includes the salts,salt hydrates and metallics.

 

Are inorganic PCMs a good choice for a latent heat storage system?

One of the challenges for latent heat storage systems is the proper selection of the phase change materials

(PCMs) for the targeted applications. As compared to organic PCMs,inorganic PCMs have some

drawbacks,such as corrosion potential and phase separation; however,there are available techniques to

overcome or minimize these drawbacks.

 

Are inorganic PCMs a good choice for thermal energy storage?

Heat transfer enhancement Although pure inorganic PCMs possesses relatively higher thermal conductivity

(up to about 1 W/m-K) than the pure organic PCMs,the thermal conductivity is still unacceptably lowand this

is one of the main drawbacks of their applications in many thermal energy storage systems.

 

What are the different methods of storing energy?

Different methods of storing energy are available including: electrical,mechanical,chemical,and thermal

energy storage(TES). Thermal heat energy storage is associated with the solar thermal energy. It is divided for

non-reactive materials into sensible energy storage (SHS) and latent heat energy storage (LHS) as illustrated in

Fig. 1. Fig. 1.

Flexible polymeric solid-solid phase change materials (PCMs) have garnered continuous attention owing to

their potential for thermal management in flexible/wearable ...

Materials to be used for phase change thermal energy storage must have a large latent heat and high thermal

conductivity. They should have a melting temperature lying in the ...
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As the energy demand continues to rise steadily and the need for cleaner, sustainable technologies become

direr, it has become incumbent on energy production and ...

Phase change materials (PCMs), capable of reversibly storing and releasing tremendous thermal energy during

nearly isothermal and isometric phase state transition, have received extensive attention in the fields of energy

...

Using phase change materials (PCMs) for thermal energy storage has always been a hot topic within the

research community due to their excellent performance on energy conservation such as energy efficiency in

buildings, ...

Phase change materials on the basis of their chemical composition can be classified as organic and inorganic

phase change materials [42]. Organic phase change ...

Chen et al. review the recent advances in thermal energy storage by MOF-based composite phase change

materials (PCMs), including pristine MOFs and MOF composites and their derivatives. They offer in-depth

insights ...

An effective way to store thermal energy is employing a latent heat storage system with organic/inorganic

phase change material (PCM). PCMs can absorb and/or release a ...

This comprehensive review of encapsulated phase change materials (EPCM) is presented in two parts: 3

Encapsulation basis, 4 Encapsulation in thermal energy storage ...

This paper reviews a series of phase change materials, mainly inorganic salt compositions and metallic alloys,

which could potentially be used as storage media in a high ...

The study provides insights into the advanced nature of LHTES as a dispatchable solution for efficient thermal

energy storage and release, highlighting its unique features, which ...

In this paper, a detailed mathematical model was presented for the transient behaviour of rectangular

macro-encapsulated phase change material (PCM) in both melting ...

Air conditioning unit performance, coupled with new configurations of phase change material as thermal

energy storage, is investigated in hot climates. During the daytime, the ...

Phase change cold storage refrigerators are a core of low-carbon development in cold chain logistics. This

study is dedicated to optimizing the performance of phase-change ...

The development of materials that reversibly store high densities of thermal energy is critical to the more
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efficient and sustainable utilization of energy. Herein, we investigate metal-organic compounds as a new class

of ...

Efficient thermal energy harvesting using phase change materials (PCMs) has great potential for thermal

energy storage and thermal management applications. Benefiting from these merits of pore structure diversity,

convenient ...

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 storage (LHS) ...

The increasing demand for energy supply and environmental changes caused by the use of fossil fuels have

stimulated the search for clean energy management systems with ...

Phase change materials (PCMs) having a large latent heat during solid-liquid phase transition are promising

for thermal energy storage applications. However, the relatively ...

Microencapsulated phase change materials have been considered as potential candidates to overcome the

global energy shortage, as these materials can provide a viable method for storing thermal energy and offering

...

The design of phase-change material (PCM)-based thermal energy storage (TES) systems is challenging since

a lot of PCMs have low thermal conductivities and a considerable volume change during phase-change. The ...

Phase change materials (PCMs) used for the storage of thermal energy as sensible and latent heat are an

important class of modern materials which subs...

One of the challenges for latent heat storage systems is the proper selection of the phase change materials

(PCMs) for the targeted applications. As compared to organic PCMs, ...

Phase change materials (PCMs) based thermal energy storage (TES) has proved to have great potential in

various energy-related applications. The high energy storage density ...

PCMs are functional materials that store and release latent heat through reversible melting and cooling

processes. In the past few years, PCMs have been widely used in ...

Review on thermal performances and applications of thermal energy storage systems with inorganic phase

change materials. Author links ... The results of detailed ...

Driven by the rapid growth of the new energy industry, there is a growing demand for effective temperature

control and energy consumption management of lithium-ion batteries. ...
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The renewable energy and energy saving have emerged as the core considerations for the national policy

decision-making processes. Due to the significantly ...

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 ...

Among the three categories of TES technologies, the latent heat storage using solid-liquid phase change

materials (PCMs) has gained tremendous attentions in recent years ...

Inorganic salt hydrates in phase change materials (PCM) are important modern materials for latent heat

storage at low temperatures (below 120 &#176;C), which is conducive for ...

LHTES employs phase change materials (PCMs) to store and release thermal energy by absorbing or releasing

heat during the phase change process. The typical merits of ...
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