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ABSTRACT: Stationary low concentrator collectors (C<2), of the CPC type, are of great interest to supply thermal energy for industrial processes, at temperatures up to 100 (C. In particular, concentrators with fully illuminated absorbers have attractive properties for thermal energy conversion. The whole perimeter is illuminated whereas only one part of it is subject to heat losses through the collector aperture. The ideal concentrator corresponding to a fully illuminated wedge absorber is a circular involute plus three parabolic segments. Closed-form analytic formulae are derived for its geometric and optical properties. Concentrators with fully illuminated horizontal flat receivers, already studied, are a particular case of this concentrator. The geometric and optical characteristics of different low concentration CPC’s (C between 1 and 2) shows that the cavities with the minimal relationship between the length or height of the reflector surface and the aperture, (L/A) and (H/A), and the lower average number of reflections <n> correspond to the lowest angular acceptance concentrator (highest nominal concentration). If a concentration of 1.2 is desired, the smallest ratios of (L/A), (H/A) and <n>, within the set of concentrators with C between 1 and 2, occur for C=2 (nominal acceptance angle 
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). Numerical results for any degree of cavity truncation are presented. A clear minimum of the (L/A) ratio occurs for cavities where only the involute curve is left. However, in order to properly optimize the geometry of the concentrator, thermal losses have to be considered because, even though, truncation reduces the production cost of the collector, it increases also its thermal losses. Examples of the angular acceptance function for various cases of interest are also presented.
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