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Elliptical-Curve-Based Fresnel Lenses Design and Its

Chromatic Aberration Analysis

Naichia Yeh
Assisstant Professor of Department of Computer Science and
Information Engineering,
MingDao University

Abstract

This paper formulates an elliptical-based Fresnel lens system via optical geometry and
ray tracing technique, and then incorporates the solar spectrum and the refractive indices of
lens materials to analyze each spectral segment’ s chromatic aberration. By changing lens
design to manipulate the color mix on the absorber plane this study explores the possibility
to accommodate concentration patterns of different wavelength segments to different solar
applications. Via investigating the distribution patterns of each spectral segment, this research
identifies the contribution of designated wavelength increments on the absorber plane and

illustrates the solar spectrum distributions under the Fresnel lens concentrators.

Keywords : Fresnel lens, spectral increment, solar concentrator
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