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One could see that MSH and MNH were both composed of crystalline phases, while CMC consisted of
amorphous phase based on the morphology of its diffraction peak, ... Recent developments in phase change
materials for energy storage applications: a review [J] Int J Heat Mass Tran, 129 (2019), p. 491. View PDF
View article View in Scopus Google Scholar

As akind of essential hydrated salt phase change energy storage materials, mirabilite with high energy storage
density and mild phase-transition temperature has excellent ...

Request PDF | Hierarchically porous CMC/rGO/CNFs aerogels for leakage-proof mirabilite phase change
materials with superior energy thermal storage | As akind of essential hydrated salt phase ...

Microencapsulated phase change materials (PCM@CMC-CS) using for the building envelopes were designed
and prepared in a simple way. ... This indicated that paraffin wax was the only energy storage material in
PCM@CMC-CS composites that absorbed energy through solid-liquid phase change, and shell materials
(CMC-CS) did not have the function of ...

Cooling curve and phase change performance anayss of pue Na 2 S 2 O 3
& #183;5H20-CH3COONa& #183;3H 2 O system. In the absence of thickening agent, the substrate Na 2 S 2
O 3 &#183;5H20-CH3COONa&#183;3H 2 O is a colorless solution after complete melting, so it is
impossible to know whether the two salts in the solution are uniformly mixed by observation method. The ...

The CMC has a wide range between 15& #176; and 25&#176; with characteristic peaks at 20& #176; [40]. ...
and the lower phase change material content leads to a significant decrease in the energy storage density of
phase change composites. Therefore, we need a proper proportion of various additives content. Besides, due to
the limitations of experimenta ...

A PCM is typically defined as a material that stores energy through a phase change. In this study, they are
classified as sensible heat storage, latent heat storage, and thermochemical storage materials based on their
heat absorption forms (Fig. 1).Researchers have investigated the energy density and cold-storage efficiency of
various PCMs[[1], [2], [3], [4]].

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 storage technologies to keep pace with the pressure
of transition from the carbon era to the green era [1], [2].Lately, phase change materials (PCMs), capable of

storing large quantities of ...

Among these systems, latent heat storage [6] (LHS) based on phase change materials (PCMs) is widely used
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in building energy conservation [7], lithium battery thermal management [8, 9], and solar energy storage and
conversion [10, 11] due to its high heat storage density wide range of phase change temperatures, stable
temperature during phase ...

20, SSD), alow-cost phase change material (PCM), can store thermal energy. However, phase separation and
un-stable energy storage capacity (ESC) limit its use. To address these ...

An analytica model for the energy storage potential of phase change materials supported by polymeric
colloidal aerogels. ... Hierarchically porous CMC/rGO/CNFs aerogels for leakage-proof mirabilite phase
change materials with superior energy thermal storage.

Fig. 4 (b) proves that the addition of CMC thickener does not affect the change of the supercooling degree,
and Fig. 4 (¢) ... The innovation of this research is that according to the characteristics of biochar based
composite phase change energy storage materials, the traditional light-thermal test equipment isimproved, and
the traditiona ...

After the two oil crisis happened in the 1970s, thermal energy storage (TES) using heat transfer medium such
as phase change materials (PCMs) as has gradually become an important research field in recent decades
[1].The shortage of fossil fuels and the growing demand for energy have widened the gap between energy
supply and consumption.

The phase change temperature range of CH 3 COONa& #183;3H 2 O-KCl was between 50 &#176;C and 58
&#176;C.. The mechanism of phase change temperature was explained by quantum chemical calculations. o
Al 2 O 3 nanoparticles and CMC was selected as nucleating agents and thickener.. CH3COONa& #183;3H 2
0O-8%KCl with 1 wt.% Al 2 O 3 nanoparticles and 4 wt.% CMC ...

Sodium acetate trihydrate (CH 3 COONa& #183;3H 2 O, SAT), as the medium-low temperature phase change
material (PCM), has been broadly utilized in thermal energy storage system. The specific objective of this
study was to develop a new SAT-based composite PCM (CPCM) in order to restrain the supercooling and
phase segregation of pure SAT.

1. Introduction. Phase change materials (PCMs) for storing and releasing energy represent promising energy
storage media to solve the mismatch between energy supply and demand [1,2,3,4,5,6] recent years, it has been
widely used in the field of therma energy storage, such as industrial waste heat recovery [7,8], building
heating [9,10,11,12], aswell as ...

20, SSD), alow-cost phase change material (PCM), can store thermal energy. However, phase separation and
un-stable energy storage capacity (ESC) limit its use. To address these concerns, eight polymer
additives--sodium polyacrylate (SPA), carboxymethyl cellulose (CMC), Fumed silica (SiO2), potassium
polyacrylate (PPA), cellulose nanofiber
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The phase separation of pure SAT, SAT-CMC, SAT-CN and SAT-CN/Nano-Cu composites are analyzed, as
shown in Fig. 3. Fig. 3(a) illustrates the uniformity of four samples after first heating for 30 min in a
70&#176;C water bath. ... Phase-change material (PCM) energy storage technology has been regarded as the
most promising in improving its efficiency ...

In summary, PCMs hold considerable promise for applications in building energy conservation and solar
energy, with a recommended application temperature range of 25 to 36.9 &#176;C. Solid-liquid phase change
materials satisfy these criteria, yet current research on their deployment as phase change energy storage
materials remains limited.

Phase change materials (PCMs) have been envisioned for therma energy storage (TES) and thermal
management applications (TMAS), such as supplemental cooling for air-cooled condensers in power plants (to
obviate water usage), electronics cooling (to reduce the environmental footprint of data centers), and
buildings. In recent reports, machine learning ...

Phase change energy storage technology stores off-peak energy such as solar energy in a medium and reuses it
when needed [[4], [5] ... CMC is added to inhibit the phase separation of SSD, and borax is used to inhibit the
supercooling of SSD. A series of phase change cold storage materials were prepared by the melt stirring
method in this study ...

Although salt hydrate is characterized as a potential energy storage material, some of its disadvantages till
can be encountered, such as mismatched phase change temperature, low thermal conductivity, phase
separation, and large supercooling this paper, a novel composite phase change material (CPCM) with sodium
acetate trihydrate (SAT) asthe. ...

The CMC-modified nanocapsules have a phase change enthalpy of 83.46 Jg, are fully encased, and are
uniform, with an average particle size of 50 nm. A series of nanocapsules with carboxymethyl cellulose
(CMC)-modified melamine-formaldehyde as the shell material and phase change paraffin as the core mate ...
Phase change energy storageisan ...

The multi-walled carbon nanotubes (with specific surface area 280 m 2 /g, outer diameter 10-15 nm, length
about 50 &#181;m) were purchased from Nanjing XFNANO Materials-Tech Co., Itd. The carboxy methyl
cellulose (CMC, the average molecular weight (Mn) 90,000 and degree of substitution 0.7) and paraffin wax
(PW, density of ~0.9 g/cm 3 at 20 &#176;C) were ...

CMC-UF can be used as a potential phase change material for further research. The curing pH, amounts of
CMC and emulsifier, and stirring rate were adjusted to obtain CMC-UF paraffin microcapsules with suitable
properties. ... Preparation of CMC-modified melamine resin spherical nano-phase change energy storage

materials. Carbohydr Polym 101:83 ...

Sodium acetate trihydrate (SAT), which has high energy storage density and high thermal conductivity, is one
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of the important PCMs for thermal storage. It has a phase change temperature of 58 &#176;C, and is therefore
suitable for hot water supplying by storing low temperature thermal energy. But SAT suffers from serious
supercooling and phase ...

1.2 Types of Thermal Energy Storage. The storage materials or systems are classified into three categories
based on their heat absorbing and releasing behavior, which are- sensible heat storage (SHS), latent heat
storage (LHS), and thermochemical storage (TC-TES) [].1.2.1 Sensible Heat Storage Systems. In SHS,
thermal energy is stored and released by ...

Its phase change temperature (onset temperature) is 58 &#176;C and the latent heat is 238.54 Jg. Fig. 6 isthe
DSC melting curve of SAT+5 wit% AIN nanoparticlest4 wt% CMC. The phase change temperature is
decreased to 52.5 &#176;C, and the latent heat is decreased to 227.54 Jg. The results indicate that AIN
nanoparticles can make melted SAT solidify at ...

Semantic Scholar extracted view of &quot;Preparation and thermal energy storage studies of
CH3COONa& #183;3H20-KCl composites salt system with enhanced phase change performance& quot; by
Xiang Li e a. .. a new cold storage phase change material eutectic hydrate salt
(K2HPO4& #183;3H20-NaH2PO4& #183;2H20-Na2S203& #183;5H20) was prepared, modified, and tested

Micro/nanoencapsulated phase change materials, used typicaly as energy storage materias, are frequently
applied in energy-saving and energy-efficient processes.

The phase change enthalpy of the capsules was increased and the cracking ratio decreased by incorporating a
suitable amount of CMC. The optimum phase change enthalpy of the nanocapsules was 83.46J ...

Emerging phase change cold storage material named SBCKN tailored by sodium sulfate decahydrate
(Na2S04& #183;10H20, SSD), borax (B), carboxymethyl cellulose (CMC), potassium chloride (KCl), and ...

and solid-solid shaped phase change energy storage solutions are common among the thermal energy storage
materials [5-8]. Typicaly, solid-liquid PCMs are involved in salt hydrates [9], molten salts [10], etc. Because
of their abundant reserves, high energy storage density, and optimum phase transition temperature,

phase change energy storage materials Xian Dongl &#183; Jinfeng Maol &#183; Shibin Gengl &#183;
Yong Li 1 &#183; Pumin Houl &#183; Huiliang Lianl Received: 12 August 2019 / Accepted: 9 January
2020 / Published online: 4 February 2020 ... (CMC)reached anoptimalformulationratioof SSD:Na2 B 4 O 7
&#183;10H 2

Stabilization of Low-Cost Phase Change Materials for Thermal Energy Storage Applications: Article No.
107175 ... store thermal energy. However, phase separation and unstable energy ...
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In this paper, sodium sulfate decahydrate (SSD) with a phase transition temperature of 32 &#176;C was
selected as the phase change energy storage material. However, SSD has the problems of large degree of
supercooling, obvious phase stratification, and low thermal conductivity. To address these issues, a new SSD

composite phase change energy storage ...
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