
PHASE CHANGE ENERGY STORAGE BOX
PATENT

Higher enthalpy of phase change is desirable for PCM to enable storage

of a bundle of energy into a small volume for achieving greater energy

density storage. It is better that the PCM is non-corrosive; chemically

stable and nontoxic for preventing corrosion of its casing.

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 al. proposed a new concept of

spatiotemporal phase change materials with high supercooling to realize

long-duration storage and intelligent release of latent heat, inspiring the

design of ???

Thermal energy storage systems incorporating phase change material are

well known in the art. Such systems generally include a tank containing

the phase change material. Thermal energy, when added to the phase

change material, causes the phase change material to absorb at least

some thermal energy in an amount equal to its heat of fusion and

accordingly change phase ???

Abstract: In one aspect, systems for storing and/or transporting a payload

are described herein. In some embodiments, systems have a portable

storage vessel having an internal cavity, the internal cavity having: a

central zone for receiving the payload; a first cooling zone disposed

radially outward from the central recess, with a first phase change material

???

Solar energy is a viable option for clean and renewable energy for this

century. The use of solar energy, however, poses a major problem of

maintaining continuity of power during hours when sunlight is not

available. Phase Change Material Thermal Energy Storage (PCM-TES)

can be employed to address this problem.
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Owing to the high storage capacity, near-constant heat-releasing

temperature, and excellent physical and chemical properties, phase

change materials (PCMs) storing a great amount of latent heat in the

solid???liquid transition and releasing the thermal energy in the

liquid???solid transition have been widely used as the energy storage

medium in 

A composite phase-change material containing a hierarchically porous

Ca1-xMgxCO3 and having pores loaded with a phase change material is

described. The heat storage material has a latent heat of melting 123 to

221 J/g, a latent heat of freezing of 107 to 201 J/g, and a thermal

conductivity of 0.22 to 0.45 W?m???1?K???1. The phase change material

may be polyethylene ???

Research on thermal energy storage has been ongoing for the last

decades. Thermal energy can be stored either as sensible heat,

thermochemical energy, or latent heat using a phase change material

(PCM). PCMs are organic or inorganic compounds, which melt and solidify

with a melting range suitable for the specific application.

Intelligent phase change materials for long-duration thermal energy

storage Peng Wang,1 Xuemei Diao,2 and Xiao Chen2,* 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 al. proposed a new

Latent heat storage, using phase change materials that play a vital role in

the field of energy storage, has been widely accepted as an effective way

to improve heat energy utilization.  ZHAO Tong. Research progress of

high-temperature phase change energy storage microcapsules[J].

Chinese Journal of Engineering, 2021, 43(1): 108-118. DOI: 10 
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Phase change cool storage technology in food cold storage transport:

2020 [28] Xu et al. Energy saving optimization of cold storage plate

refrigerator: 2020 [29] Zhao et al. Cool storage technology in storage and

transportation of fruits and vegetables: 2020 [30] Li et al. Phase change

cold storage Technology in food cold chain transportation 

Phase Change Materials for Energy Storage Devices. Thermal storage

based on sensible heat works on the temperature rise on absorbing

energy or heat, as shown in the solid and liquid phases in Figure

(PageIndex{1}).  A box-type solar cooker with stearic acid based PCM has

been designed and fabricated by Buddhi and Sahoo (1997), showing 

In the face of rising global energy demand, phase change materials

(PCMs) have become a research hotspot in recent years due to their good

thermal energy storage capacity. Single PCMs suffer from defects such as

easy leakage when melting, poor thermal conductivity and cycling stability,

which are not conducive to heat storage. Therefore, ???

Phase change materials (PCMs) are a class of thermoresponsive or

thermoregulative materials that can be utilized to reduce temperature

fluctuations and provide cutting-edge thermal storage. PCMs are

commercially used in a variety of important applications, such as

buildings, thermal engineering systems, food packaging, and

transportation. The ???
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Review of Phase Change Materials Based on Energy Storage System

with Applications R. Thamaraikannn, B. Kanimozhi, M. Anish et al.-
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The utility model relates to an electric water heater, in particular to a

phase-change energy storage electric water heater, which comprises a

shell and an inner liner arranged in the shell. A water inlet, a water outlet,

a heating device and a temperature controller are respectively arranged

on the inner liner. Phase-change material balls are filled in the inner liner.

Patent: Thermal energy storage system comprising encapsulated phase

change material  Methods of encapsulating a phase change material in a

capsule including suspending a particle of the phase change material in

an air stream, coating an entire surface of the suspended particle with at

least one layer of a sacrificial compound, coating an 

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 

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 ???

Thermal energy storage technology is an effective method to improve the

efficiency of energy utilization and alleviate the incoordination between

energy supply and demand in time, space and intensity [5].Thermal

energy can be stored in the form of sensible heat storage [6], [7], latent

heat storage [8] and chemical reaction storage [9], [10].Phase change ???
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The materials used for latent heat thermal energy storage (LHTES) are

called Phase Change Materials (PCMs) [19]. PCMs are a group of

materials that have an intrinsic capability of absorbing and releasing heat

during phase transition cycles, which results in the charging and

discharging [20].

The number of academic publications involving from 1970???2021: (a)

thermal energy storage and (b) phase change material over years (data

from Scopus). While investigating the number of patents issued over years

regarding the PCMs, a similar increasing tendency, 

Thermal storage is very relevant for technologies that make thermal use of

solar energy, as well as energy savings in buildings. Phase change

materials (PCMs) are positioned as an attractive alternative to storing

thermal energy. This review provides an extensive and comprehensive

overview of recent investigations on integrating PCMs in the following low

???

@article{osti_1490078, title = {Thermal energy storage system comprising

encapsulated phase change material}, author = {Mathur, Anoop Kumar

and Kasetty, Rajan Babu and Oxley, James D.}, abstractNote = {Methods

of encapsulating a phase change material in a capsule including

suspending a particle of the phase change material in an air stream,

coating ???

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

Abstract Phase-change materials (PCMs) offer tremendous potential to

store thermal energy during reversible phase transitions for state-of-the 
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Cold thermal energy storage (CTES) based on phase change materials

(PCMs) has shown great promise in numerous energy-related

applications. Due to its high energy storage density, CTES is able to

balance the existing energy supply and demand imbalance. Given the

rapidly growing demand for cold energy, the storage of hot and cold

energy is emerging as a ???

2. The heat supply system coupling a passive phase change energy

storage sunlight room and an air source heat pump according to claim 1,

wherein each phase change heat storage module (1) is made of stainless

steel by welding, with a heat absorption coating on its outer surface, and

phase change materials being filled therein; and the phase change

materials are prepared ???
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