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Fig.1 Coordinate system for describing the sun position in
north-south mirror field
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Fig. 2 Schematic of end loss of alinear Fresnel concentrator
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Fig.3 Theend losswith different focal distancesf at solar noon
on monthly average days for alatitude of 25°01'N
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monthly average days for alatitude of 25°01'N.
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Fig.5 Variations of end loss as afunction of d on the solstices and
the equinoxes for a latitude of 25°01'N
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Tablel Calculated and simulated end loss for the equinoxes

Lena/ M
d/m KBHIEF 4 7:00
A Tk IR THAAE Tk IR

25 4.810 4.808 1.135 1.134
5.0 5.217 5.218 1.232 1.230
75 5.833 5.833 1.376 1.376
10.0 6.600 6.599 1.558 1.556
125 7.470 7.469 1.763 1.761
15.0 8.413 8.412 1.985 1.984
175 9.406 9.404 2219 2218
20.0 10.435 10432 2.462 2461
25 11.490 11.487 2711 2.710
25.0 12.565 12,562 2.965 2.963
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End-loss and compensation of linear fresnel collectors

Pu Shaoxuan'?, Xia Chaofeng?
(1. Collage of Water Conservancy and Civil Engineering, China Agricultural University, Beijing 100083, China;
2. Solar Energy Research Ingtitute, Yunnan Normal University, Kunming 650092, China)

Abstract: The end-effect of a linear Fresnel collector is very important to its optical performance. Based on a
north-south mirror field, the equation for estimating the end losses was derived from analyzing the angle between
incident sunlight and the tacking axis of areflecting mirror. For latitude of 25°01'N, as an example, variations of the end
losses on monthly average days, solstices and equinoxes were calculated and plotted as a function of the mirror-receiver
distances, horizontal distances from the mirror to the receiver and solar time. The calculated results were verified by
ray-tracing simulation and the end-effect compensation was discussed. The theory and results of this study are of actual
significant on how to reduce end losses of linear Fresnel collectors.

Key words: solar concentrator, solar thermal collector, linear Fresnel collector, end loss, end-effect compensation



