
PHASE CHANGE ENERGY STORAGE
ELECTRONIC COMPONENTS

Are phase change materials suitable for thermal energy storage? Phase

change materials (PCMs) having a large latent heat during solid-liquid

phase transition are promisingfor thermal energy storage applications.

However,the relatively low thermal conductivity of the majority of

promising PCMs (<10 W/(m a?? K)) limits the power density and overall

storage efficiency.

Can phase change materials be integrated into heat sinks for electronic

devices? In this context, the integration of Phase-Change Materials

(PCMs) into heat sinks for electronic devices has attracted substantial

interest among researchers and scientists, due to their potential in

increasing the thermal capacitance of the cooling system and, thus,

improving the management of the operational thermal response of the

components.

Can phase change materials reduce energy concerns? Abstract Phase

change materials (PCMs) can alleviate concerns over energy to some

extentby reversibly storing a tremendous amount of renewable and

sustainable thermal energy. However,the low ther

Do phase-change-materials affect thermal management of electronic

devices? The status of research on the application of

phase-change-materials for thermal management of electronic devices

was investigated in this work. This review provides an overview of the

impact of the PCMs on the thermal management of different devices and

enhanced configurations where PCMs are combined with heat sinks and

porous materials.

What determines the value of a phase change material? The value of a

phase change material is defined by its energy and power densitya??the

total available storage capacity and the speed at which it can be

accessed. These are influenced by material properties but cannot be
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defined with these properties alone.
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Can phase change materials improve thermal inertia? The integration of

Phase-Change Materials (PCM) into heat sinks for electronic devices

represents an interesting technique to increase the thermal inertiaof the

cooling system,while also ensuring more stable operating temperatures

within the electronic components.

Phase change materials (PCMs) are used as latent heat thermal energy

storage materials. The fields of application for PCMs are broad and

diverse. Among these areas are thermal control of electronic components

and thermal building regulations. These areas are used as heat and cold

storage materials.

Power Level Power requirement of the electronic device is the amount of

heat dissipated to a great extent. In an experimental study done by

Rehman et al. [], the heat loads were varied as 8 W, 16 W and 24 W by

fixing the ambient conditions and volume fraction of the phase change

material.They found that as power levels were increased the base

temperature a?|

During the heating process, the heat from the electronic components is

absorbed and stored by the PEG/LPC@M. When the temperature of the

heated components keeps rising, the phase change material begins to

dissolve and undergo a phase change, at which point the rising

temperature profile becomes smoother.

Thermal energy storage (TES) techniques are classified into

thermochemical energy storage, sensible heat storage, and latent heat

storage (LHS). [ 1 - 3 ] Comparatively, LHS using phase change materials

(PCMs) is considered a better option because it can reversibly store and

release large quantities of thermal energy from the surrounding 
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This review paper explores the integration of phase change materials

(PCMs) in building insulation systems to enhance energy efficiency and

thermal comfort. Through an extensive analysis of existing literature, the

thermal performance of PCM-enhanced building envelopes is evaluated

under diverse environmental conditions. This review highlights that a?|

The SSPCM has potential applications in the fields of thermal energy

storage, phase change potting and heat dissipation of electronic

components. 2. Experimental  As the temperature of electronic

components increases, the hardness of SPG decreases and part of the

liquid paraffin leaks out, so SPG can fill better between the gap of CPU

and 

With the continuous improvement of miniaturization of electronic

equipment, the increase of component power density makes the heat flux

of electronic components continuously increase, resulting in the excessive

and uneven temperature distribution of electronic components [1].Low

heat dissipation poses a significant risk to the failure of the electronic

system, e.g [2]. a?|

When testing the thermal performance of heat exchangers for the purpose

of thermal management of electronic components, one of the most

important parameters was the porous morphology of the heat exchangers.

 Nazir H et al (2019) Recent developments in phase change materials for

energy storage applications: a review. Int J Heat Mass Transf 

The phase change temperature and latent heat potential of pure PCM and

HNC-PCM are obtained by DSC using NETZSCH DSC 200F3, Germany.

It is performed by the cyclic cooling and heating processes ranging

between a??5 ?C and 70 ?C at the rate of 5 K/min. Fig. 2 illustrates the

DSC plots of pure PCM and HNC-PCM with various concentrations. It is

a?|
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To manage the imbalance between energy supply and demand in various

energy systems such as energy storage and energy conversion, "phase

change materials" are presented as promising options for these

applications. To overcome the long-standing disadvantages of PCMs, for

instance, small values of thermal conductivity, liquid leakage, a?|

As a well-known latent heat storage material, PCMs realize the storage

and release of thermal energy during phase change process [15].

Because of their temperature within a certain range, PCMs are widely

used in building energy conservation, electronic components, and

lithium-ion batteries [16, 17]. PCMs also have effectively prevent a series 

Overview of PCM applications in electronic components Phase change

materials (PCM) represents a type of material which undergoes through 

an energy storage potential between 120-210 kJ=kg [17 

The management of energy consumption in the building sector is of crucial

concern for modern societies. Fossil fuels'' reduced availability, along with

the environmental implications they cause, emphasize the necessity for

the development of new technologies using renewable energy resources.

Taking into account the growing resource shortages, as well as a?|

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.

discusses PCM thermal energy storage progress, outlines research

challenges and new opportunities, and proposes a roadmap for the

research community from a?|
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The capsule not only has considerable energy storage density, but also

can withstand the stress impact caused by the volume change of LM core

in the phase change cycle. Raj et al. added 5 wt% nano-encapsulated

liquid eutectic Ga-In alloy exhibited in Figure 10(c) to organic solida??solid

PCM (SS-PCM) [ Citation 141 ].

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 a?|

for thermal energy storage in electronic component Amol Naikwadi1 . Asit
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Phase change materials (PCMs) are commonly used in thermal energy

storage (TES) applications due to their high latent heat. More than a

hundred single-component PCMs have been reported, each with a

specific phase change temperature. In addition to single-component

PCMs, eutectic phase change materials (EPCMs) are also used in TES.

A review of phase change materials (PCMs) in electronic device cooling

applications.  energy storage with phase change materials (PCMs) in 

electronic components," Applied Thermal Engineering,
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Electronic component reliability heavily depends on temperature, effective

thermal design must ensure these devices operate below critical

temperature thresholds specific to their configurations [1].Effective thermal

management also ensures efficient operation and reduces the risk of

costly repairs or replacements due to heat-related issues [2]. 

Passive cooling techniques employing PCM has significant potential to

cool high heat generating electronic components because of high energy

storage capacity as latent heat and isothermal phase  Review on thermal

energy storage with phase change: materials, heat transfer analysis and

applications. Appl. Therm. Eng., 23 (2003), pp 

For the heat storage process, as shown in Fig. 4a, the temperature inside

the single tube based component experiences three stages: the sensible

heat storage where the temperature increases rapidly, the latent heat

storage where phase change occurs and the following sensible heat

storage where the temperature increases again until it achieves 

Phase change materials (PCMs) are often used for thermal management

systems. A PCM is a substance that absorbs/releases sufficient energy

upon undergoing phase transition for providing useful cooling/heating.

Thermal management is required for various mechanical and industrial

processes, structures, buildings, and, for that matter, even our bodies.

Phase change materials (PCMs) have been envisioned for thermal 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 a?|

(C) 2026 PV Storage Systems 7 / 8 Web: https://www.twojaelektryka.com.pl



PHASE CHANGE ENERGY STORAGE
ELECTRONIC COMPONENTS

It is evident from literature that numerous works have been made to

investigate the thermal performance of heat sink based phase change

materials for thermal energy storage and thermal management 

Encapsulated phase change materials (EPCMs) have gained significant

attention in various fields related to cooling and heating, particularly in

thermal energy storage, owing to their ability to absorb and release a large

amount of thermal energy. By encapsulating phase change materials in

protective shells, EPCMs can overcome the issue of 

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

store thermal energy during reversible phase transitions for state-of-the-art

applications.  are gaining much attention toward practical thermal-energy

storage (TES) owing to their inimitable advantages such as solid-state

processing, negligible volume change during phase 
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