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Abstract.

Solar energy is one of the clean and renewable energies of the future, and it needs a specific
mechanism, represented using solar collectors that operate on the principle of collecting solar
rays and focusing them on the part that is intended to be used, according to the purpose or
objective of the design. This study aims to design and build a solar collector for water heating
and study the possibility of using it as a sterilization device (autoclave), where a solar collector
to produce hot water and steam was designed, built and tested at the Higher Institute of
Refrigeration and Air Conditioning Technologies Sukneh. The solar collector consists of a
wooden frame on which eight mirror slices are installed and a thermal tank in the middle made
of copper coated with carbon and surrounded by a glass cover to reduce heat loss by convection
to the outside air. Experiments were conducted in June on this design with an area of 0.56 m?,
and we obtained a temperature of 127 ° C, a pressure of 4.5 bar, a heat capacity of 535 watts,
which makes it suitable to operate the autoclave sterilizer, and practical tests were carried out
under the climatic conditions of the city of Sukneh, which is located in the centre of Libya at
latitude 29.1, longitude 15.8, and altitude of 315 meters.
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Property Value

Sensor Type Pressure

Measuring Range —1 bar to 60 bar
Accuracy 0.5% of the final value
Resolution (0.1psi) 0.0067 bar
Connection 7/16" — UNF
Overload Rel. 65 Bar

Storage Temperature =20 to 60°C

Operating Temperature =20 to 50°C

Dimensions
Measuring Units
Measurable Media

125cmx3.3cmx 3.0cm
bar, psi, MPa, kPa

CFC, HFC, HCFC, N, Hz20, CO2
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