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There are two main solar thermal collector technologies: flat plate and evacuated tube solar
collectors. Both of these technologies are widely used in domestic applications, however, the
choice of technology most suitable depends on factors like location, climate and required
temperature of water. Flat plate collectors are best used in locations that have a generally
hot climate all-year round or in applications that require hot water only during the summer
season/hot weather. Evacuated tube collectors, on the other hand, are more suitable in
locations where winter temperatures are very low. Furthermore, for applications requiring
water up to approximately 90°C, evacuated tube solar collectors should be selected, whereas
applications requiring water temperatures up to 60°C can select a flat plate collector. In
general, flat plate collectors require less maintenance and are less expensive.
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The Main Components of a Flat Plate Solar Collector
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Main components of a flat plate open-loop solar collector and recommended technical specifications:

1. Cold water storage tank: capacity of 1 m3, locally manufactured and made of galvanized iron
sheets (1 to 1.5 mm in thickness).

2. Hot water storage tank: capacity of 200L and insulated to maintain the heated water
temperature. The insulation thickness should be more than 50 mm with insulation density of 60
kg/m3 and k value of 0.04 W/mK. The tanks should withstand a high temperature of up to 100°C.

3. Flat plate solar collector: the absorber material should be made of carbon steel with a dull
carbon black paint and galvanized steel collector box. The cover material should be made of
glass with transparency of at least 85% and minimum thickness of 4 mm. The thermal insulation
material should be rock wool with thickness of at least 40 mm and minimum density of 50 kg/m?3.
The aluminum foil laminations should have a thickness of 0.015 - 0.021 mm. The collector should
be accredited by at least JS1992-1:2015 and EN 12975-1:2006+A1:2010 or their equivalent and
verified by JSMO.

4. Pipes and fittings: pipes should be at least 16 mm in diameter, made of aluminum PEX-AI-PEX,
and should withstand a high temperature of 90°C. Rubber insulation should be used with a
minimum thickness of 20 mm and k value of 0.04 W/mK. All fittings should withstand corrosion
and rust.
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The Main Components of an Evacuated Tube Solar Collector
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The main components of an evacuated tube open-loop solar collector are:

1. Cold water storage tank: capacity of 1 m3, locally manufactured and made of galvanized iron
sheets (1 to 1.5 mm in thickness).

2. Hot water storage tank: capacity of 200 L and made of made of stainless steel/SS304-2B with a
thickness of more than 0.4 mm. It must be insulated to maintain the heated water temperature.
The insulation thickness should be more than 50 mm with insulation density of 60 kg/m? and k
value of 0.04 W/mK. The tanks should withstand a high temperature of up to 100°C.

3. Evacuated tube solar collector: made of high quality borosilicate glass. For an all-glass double
layer coaxial three target vacuum tubes, the inner glass layer should be coated with selective
coating material. The number of tubes should be 20 or equivalent to a capacity of 200 L. The
collector should have a performance certificate by Solar Key mark certificate or ISO 9806-2017.

4. Pipes and fittings: pipes should be at least 16 mm in diameter, made of aluminum PEX-AI-PEX,
and should withstand a high temperature of 90°C. Rubber insulation should be used with a
minimum thickness of 20 mm and k value of 0.04 W/mK. All fittings should withstand corrosion
and rust.
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