ANALYSIS OF CHARACTERISTICS OF - SOLAR o
PHASE CHANGE ENERGY STORAGE
MATERIALS

Are phase change materials suitable for thermal energy storage? Phase

1 - change materials (PCMs) having a large latent heat during solid-liquid
IIJ T A phase transition are promisingfor thermal energy storage applications.
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L However,the relatively low thermal conductivity of the majority of
promising PCMs (<10 W/(m ??7? K)) limits the power density and overall
storage efficiency.

What are phase change materials (PCMs) for thermal energy storage

- applications? Fig. 1. Bibliometric analysis of (a) journal publications and
I g | (b) the patents,related to PCMs for thermal energy storage applications.
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18 L The materials used for latent heat thermal energy storage(LHTES) are
called Phase Change Materials (PCMs) .
What are the selection criteria for thermal energy storage applications? In

........... . . . .

N — particular,the melting point,thermal energy storage density and thermal
IIJ e | o conductivityof the organic,inorganic and eutectic phase change materials
r | | |,| L & . . . . .

L are the major selection criteria for various thermal energy storage
applications with a wider operating temperature range.

What is a phase change material (PCM)? 2. Phase change material

T e (PCM) PCMs are types of material that may keep a massive quantity of
| il heat at a nearly consistent temperature while transitioning from one step
r . |,| L & - . .

I L to the next. They have the ability to store heat energy in both sensible and
latent forms.
How much research has been done on phase change materials? A
thorough literature survey on the phase change materials for TES using
|.J T | ey Web of Science led to more than 4300 research publicationson the
n il |,| ¥ . .
I i fundamental science/chemistry of the

materials,components,systems,applications,developments and so
on,during the past 25years.
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Can spatiotemporal phase change materials be used for solar thermal

y i fuels? In a recent issue of Angewandte Chemie,Chen et al. proposed a
0 H\——w? ' SHOKW 1 2 new concept of spatiotemporal phase change materials with high
E_ e ) )T L5 . . . . .
| JRES i super-cooling to realize long-duration storage and intelligent release of
latent heat,inspiring the design of advanced solar thermal fuels.
The use of cement-based materials containing the phase-change
e . : : .
e [ materials in building envelopes is an effective strategy to achieve energy
|.J‘\”’~ET ' SIOKW 1 2y saving in buildings [7].Sari et al. ???
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To improve the thermal conductivity, energy storage and cycle life
characteristics of phase change microcapsules, many scholars have
proposed methods for enhancing the performance levels ???

Phase change materials (PCMs) having a large latent heat during
solid-liquid phase transition are promising for thermal energy storage
applications. However, the relatively low thermal conductivity of the
majority of promising ??7?

— 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,
i * Power Conversion

| R latent heat storage, and ???
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Composite phase change materials (CPCM) synthesized using inorganic
salt (Na 2 HPO 4 ?12H 2 O), lime fruit peel biochar (activated), and boron
} | } nitride have been explored as ?7??
¥ =D

I R The DSC analysis reveals that the addition of steatite powder in the
W h“ - paraffin wax influence the thermal properties like melting point, phase
' [ change enthalpy of energy storing ???
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The PCMs belong to a series of functional materials that can store and
release heat with/without any temperature variation [5, 6].The research,
design, and development (RD& D) ??7?

The screening process is followed with relevant keywords such as

"cascade latent heat energy storage”, "cascade latent heat energy
storage" and "multiple phase change ???

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 aim of our research group is to propose more sophisticated latent
heat storage technologies and new thermofunctional fluids. As part of that
effort, we have replaced ??7?

In the context of dual-carbon strategy, the insulation performance of the
gathering and transportation pipeline affects the safety gathering and
energy saving management in the ??7?

Paraffin wax and various nanoparticles (CuO, Al 2 O 3 and Fe 3 O 4) were
used as matrix and heat conduction enhancer of phase change materials
(PCMs), respectively.The ???

The average heat storage rate q v was employed as an indicator of energy
storage characteristics in this study. To calculate the average heat storage
rate, the total heat storage ?77?
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