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O ABSTRACT O

The function of the absorber of a solar collector is to transform the incident solar
irradiation into heat and to suppress heat losses due to thermal radiation. These
requirements maximum absorption of the solar irradiation (in the wave length range from
0.29 to 2.5 mm) and minimum emittance in the thermal infrared (> 2.5 mm) are met by
applying a spectrally selective coating onto the absorber substrate material (usually copper,
aluminum or steel). Manifold micro — climatic influences can degrade the absorber in a
collector causing the optical properties to deteriorate. Extensive investigation of the micro-
climate in flat — plate collectors makes it possible to determine the factors, which are
relevant to the degradation of solar energy absorber surfaces. These are:

A- Degradation due to thermal load (oxidation).

B- Degradation due to high humidity or condensation of water on the absorber surface
(hydratization and hydrolysis).

C- Degradation due to air polluants such as sulfur dioxide (atmosphere corrosion).

Graphite fluorides are known for their application as lubricants or as cathodic
materials in primary lithium batteries. While the first one is based on both weak surface
interactions and on the presence of C-F hydrophobic groups, the second one results not
only from the intercalation facility of lithium ions into the materials during the batteries
discharge process but also from the high affinity of the graphite fluoride reduction by
lithium and the very low equivalent weight of the carbon and fluorine elements which
allow high specific energy densities to be reached. They have high thermal stability (up to
600 °C), hydrophobic, and high optical quality (white powder). This research work
revealed improvement of the solar collector efficiency when these selective materials are
added to the absorbent surface.
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329.4 0.0136 719 29 60 65.8 5.8 0.1665 0.043
708.78 0.0136 722 29 50 62.48 | 12.48 | 0.3569 0.029
1119.96 0.0136 755 29 45 64.72 | 19.72 | 0.5394 0.021
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482.74 0.0136 720 29 85 935 | 8.5 | 0.2438 0.077
698.56 0.0136 736 29 80 92.3 | 12.3 | 0.3451 0.069
1039.32 0.0136 759 29 70 88.3 | 18.3 | 0.4979 0.054
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596.33 0.0136 788 27 54 | 645 | 105 | 0.2751 0.034
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