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A Study on a Three-dimensional Lens for Non- Tracking
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Abstract

A new three - dimensional lens for non -tracking PV modules was devised using the design
concept of a non-tracking, two-dimensional lens developed by the authors. The three-
dimensional lens with half - acceptance incidence angles of 30 and 45° in north - south and
east - west directions was designed and fabricated. Concentrator cells were fabricated by
attaching the lens to a Si solar cell. Output from the concentrator cells measured under
solar simulator was almost equal to the simulated one. The optical properties of the three-

dimensional lens were also investigated as a function of half - acceptance incidence angles
from yearly integration of the output using a meteorological database of HASP. As a result,
it was found that a three-dimensional lens designed at half acceptance angles of 30 and 70°
was excellent in optical efficiency and the occupation area of the solar cell in the
concentrator module can be reduced to 40% as compared to the conventional flat- plate

modules.

Key words : three - dimensional lens, half-acceptance angle, non-tracking
concentrator modules, optical efficiency
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