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Experimental Investigation of Concentrating Photovoltaic System

Applying Commercial Multi-array Lens for Space Applications
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ABSTRACT

A pico-class satellite has limitation to generate power from the solar cells due to its
limited accommodation area to install the solar cells. The variation of incidence angle
between solar panels and sunlight induced by the revolution and rotation of the satellite is
one of the key parameters to determine the power generation. In this study, we proposed a
concentrating photovoltaic system for pico-class satellite applications to enhance power
generation when the £ angle between the sunlight and the solar panel is zero by effectively
concentrating solar energy on solar panels. The feasibility of the conceptual idea has been
demonstrated by power measurement test using solar simulator and commercial multi-array

lens system.
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Fig. 4. CPV Test Set-up Using Commercial
Multi-array Lens and Solar Simulator

Table 1. Specification of Solar Simulator
Product Solar Trainer Junior
(IKS, Germany)
Power Source Halogen Lamp (Osram)
Irradiation 150 W/m?
Solar Cell Polycrystalline Si Solar Cell
Cell Voo 0.5 V (per Cell)
Cell Ig 1.5A (1000 W/m°)
Cell Size 5cmx10cm (4 Cell)

Table 2. Specification of Commercial Lens Array

Name Convex Multi-Array Lens
. PMMA (Poly Methyl
Material Methacrylate)
Dimension (mm) 30 x 189 x 5
Focal Length 09,88
(mm)
Transmission 92% (from 400-1100nm)

Fig. 5. Configuration of Commercial Multi-array
Lens
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