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Abstract

The Parabolic Trough Collector (PTC) is one of the most important solar
concentration systems. To enhance the efficiency of PTC, we conducted an
experimental study based on the design and implementation of a PTC solar
collector with dimensions (2m x 1.8m) coupled with a thermal storage tank. In
accordance with the solar radiation and climatic conditions of Ouargla city, we
recorded the outlet water temperature both without using a phase change material
(PCM) and when using paraffin wax as a PCM. This was done to compensate for
interruptions during periods of sunlight absence.The study demonstrated the
effectiveness of the paraffin wax in operating this solar system, especially during
the phase change process in the charging stage. Subsequently, we calculated the
useful heat gain, solar energy collected per hour, hourly solar energy stored in the
solar collector, and the charging efficiency throughout the day. The experimental
results showed that using a phase change material, such as paraffin wax, increased
the efficiency by approximately 24%. To validate our findings, we conducted a
numerical simulation of the experimental model, comparing the numerical
simulation results with the experimental findings. This allowed us to determine
the appropriate dimensions of the PTC and the melting/freezing temperature of
the paraffin wax to achieve the desired water temperature for household use
during periods of sunlight absence.

Keywords: Solar radiation, Parabolic Trough Collector (PTC), thermal storage,

phase change materials, charging efficiency.
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. ISSN 2333-9748, Tobacco Regulatory Science (TRS), 2023, Vol.
9, No. 1, pp. 4085-4103.
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International Conference on Advanced Energy Materials and
Research (ICAEMR) held in Kuwait City, 2020.

Materials Chemistry International Symposium Virtual Scientific
MeetingISyMC’2021 in Boumerdas, 2021.

1st International Conference on Sustainable Energy and
Advanced Materials IC-SEAM’21 April 21-22, 2021, Ouargla,
ALGERIA.

The 3rd Euro-Mediterranean Conference for Environmental
Integration (EMCEI 2021)

DZPOWER 21 International Conference Power and Energy
Engineering (DZPOWER’21)06

The first International Conference on Energy, Thermofluids and
Materials Engineering, ICETME 2021 held online from 18 to 20
December 2021.

The 1st International Conference on Chemical matters and
Environment Preservation IC-CMEP’22 March 09-10, 2022,
Ouargla — Algeria.

Algerian Symposium on Renewable Energy and Materials
ASREM2022, March 16-17, 2022 Médéa — Algeria
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9. The 1st International Conference on Renewable Materials and
Energies ICRME 2022 October 26-27, 2022, Ouargla-Algeria.



