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According to the literature researches, the integration of PCMs in walls remains the most popular measure. An

experimental study by Cabeza et al. [12] revealed that the integration of a micro-encapsulated PCM in a

concrete wall, achieved high energy savings, a better thermal inertia performance and lower internal

temperature fluctuations than the ...
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An ETC-based solar air heater (Fig. 10) has been designed and tested under three different modes of operation,

i.e., (i) with PCM as thermal energy storage, (ii) with hytherm oil as thermal energy storage, and (iii) without

any storage. The design comprises of 12179.5-cm-long evacuated tubes with inner and outer diameter being

44 mm and 57.5 mm ...
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system for energy storage. Mahdi et al. [30] discussed enhancing heat transmission in a PCM-based

shell-and-tube TES unit by using cascaded metal foam. The study''s findings indicate that the PCM/metal

foam composite foam cascading may significantly reduce energy storage and recovery durations. Zhao et al.

[31] investigated the possibility of

This chapter deals with the investigation of the effect of a PCM wall on building indoor thermal comfort. To

achieve this objective, an experimental framework was installed in the laboratory of thermal processes in Borj

Cedria, Tunisia, which is

The various systems including the Conventional one and the modified ones with PCM were studied at

Kairouan, Tunisia, which is located 65 m above sea level at 35&#176;40?41? North latitude and

10&#176;05?46? East longitude. ... Experimental investigation and thermodynamic performance analysis of a

solar distillation system with PCM storage ...

Thermal Energy Storage TES is the temporary storage of high or low temperature energy for later use,

bridging the gap between requirement and energy use. The storage cycle might be daily, weekly or seasonal

depending on the system design requirements, and whilst the output will always be thermal, the input may be

thermal or electrical.
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A similar study conducted a review of solar dryers with PCM as an energy storage medium [38,39]. However,

that review focused only on usin g PCM for the solar dryer while the current one .

Introduction of the studied cases in the present article for (a) various fin lengths and for (b) various tube

inclination angles ?.2.2. Initial and Boundary Conditions. The boundary conditions used in the simulation are

depicted in Figure 1.At the internal surface of the shell and the external surface of the HTF tube, a no-slip

boundary condition is imposed.

The simulations were performed for satisfying the cooling demand of a 140 m 3 space in Tunis, Tunisia. The

model comprises four main subsystems presented as: solar loop, ejector cycle, PCM cold storage, and

air-conditioned space. ... PCM thermal energy storage in solar heating of ventilation air--experimental and

numerical investigations ...

1 &#0183; Advanced energy storage materials gained wide interest since they proved high energy efficiency

and renewable source utilization. However, environmental issues, high cost, and energy consumption in the

manufacturing process of certain latent heat storage composites let scientists look for more efficient and

suitable alternatives. Bio-based materials have shown promising ...

Given the limitations of above-mentioned traditional tunnel cooling methods, our research team proposed an

innovative cooling method of utilizing phase change material (PCM) plates to reduce the high ambient

temperature inside the tunnel [16].This method innovatively combined the shallow geothermal energy

extraction technology (i.e., utilizing ...

It was reported that the energy efficiency of the PCM storage system was 47.9%, while the exergy efficiency

was only 4.2%. Exergy analysis evaluates the quality of thermal energy, while energy analysis only considers

the quantity of energy that may not be fully converted into useful storage [72], [73]. Therefore, the system was

inefficient for ...

The thermal achievement of a passive structure design may be improved by using PCM as thermal energy

storage. PCM-impregnated insulation material was considered for evaluation. The stearic-capric ...

This chapter deals with the investigation of the effect of a PCM wall on building indoor thermal comfort. To

achieve this objective, an experimental framework was installed in the laboratory of thermal processes in Borj

Cedria, Tunisia, which ...

Over the last few decades, the need for more energy-efficient and cost-effective devices has enabled a few

technological advances (EL-Mesery et al., 2022, Mugi et al., 2022).Solar energy is entirely green, which

means it is environmentally sustainable and readily available in vast quantities in all areas, and developers

used it for various purposes (Hadibi et ...

Phase change energy storage technology using PCM has shown good results in the field of energy
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conservation in buildings (Soares et al., 2013).The use of PCM in building envelopes (both walls and roofs)

increases the heat storage capacity of the building and might improve its energy efficiency and hence reduce

the electrical energy consumption for space ...

This chapter deals with the investigation of the effect of a PCM wall on building indoor thermal comfort. To

achieve this objective, an experimental framework was installed in the laboratory of thermal processes ...

Agricultural energy consumption has been majorly come from greenhouses for most countries [5,

6].Meanwhile, worldwide agricultural greenhouses have increased year by year due to better controlled crop

growing environment and longer harvest period [7].Thus, it is very significant to enhance energy efficiency

using suitable energy conservation and storage ...

Solar energy is a renewable energy source that can be utilized for different applications in today''s world. The

effective use of solar energy requires a storage medium that can facilitate the storage of excess energy, and

then supply this stored energy when it is needed. An effective method of storing thermal energy from solar is

through the use of phase change ...

In an experimental analysis of an integrating closed-loop thermosyphon solar water heater system with a PCM

energy storage system, a PCM thermal storage system, the variation of water temperature was about 10

&#176;C [9]. ... The energy savings in different zones in Tunisia was found to be in the range of 60-75%,

depending on the intensity of the ...

Global energy demand is rising steadily, increasing by about 1.6 % annually due to developing economies [1] 

is expected to reach 820 trillion kJ by 2040 [2].Fossil fuels, including natural gas, oil, and coal, satisfy roughly

80 % of global energy needs [3].However, this reliance depletes resources and exacerbates severe climate and

environmental problems, ...

a University of Sousse- Laboratory of Energy &  Materials (LabEM-LR11ES34), Rue Lamine Abbassi, 4011

Hammam Sousse, Tunisia E-mail: mhirihiba@yahoo (H. Mhiri) Abstract. Thermal energy storage systems

(TESS) using phase change materials (PCM) have attracted interest in various fields of science and

technology.

Each energy input or output causes an increase or decrease of the temperature. Latent heat storage systems

additionally use the phase transition of the storage material from solid to liquid and the other way round.

During the phase transition, the storage material can absorb or release large amounts of energy at almost

constant temperature.
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