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Evaluation of Electricity Generation Performance of Prism Concentrating
Photovoltaic Module Coupled with Micro Prismatic Array Sheet
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Noboru YAMADA Taro NISHIKAWA Takahiro MINAMI
Abstract

This paper describes actual performance of a prism concentrator coupled with a micro prism array sheet
with 0.1mm pitch and 0.3mm thickness. The prism array sheet flexibly adjusts an incident angle dependency
of the prism concentrator. Two types of optical geometry; static prism and one-axis tracking prism
concentrating PV(CPV) modules with geometrical concentration of 2.5 and 4.13, respectively, were tested
under actual solar irradiation as compared with the conventional PV module. Electricity generation of the
static prism CPV was approximately 1.3 times higher than that of the conventional module, and the one-axis
tracking prism CPV was approximately 2.5 times higher than the conventional one with tracking error
within £6°. Maximum backside temperature of PV cell was 12°C higher than the conventional PV.
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Fig.1 Cross section of fabricated prism concentrating
photovoltaic (CPV) modules with prism array sheet
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Fig.2 Photo of fabricated prism CPV modules
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Table.1 Specifications of PV cell used in prism CPV modules

Condition of specification 25°C AML.5 1000W/m?
Solar cell element Single crystal silicone
Maximum power output [W] 0.36
Short-circuit current [, [A] 0.13
Open-circuit voltage V,. [V] 2.8

Optimal point current [, [A] 0.14

Optimal point voltage V,, [V] 3.5
Conversion efficiency [%] 10

Cell area [mm?] 439X8.2
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Fig.3 Test and ray-tracing result of incident angle

dependency of prism CPV shown in Fig.1
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Table. 2 Weather conditions during performance tests

Date l Temperature [‘C] I Wind velocity [m/s]
Static prism CPV
Sep.18 28.8 27
Sep.24 20.9 3.9
Sep.30 19.9 1.6
Auto tracking prism CPV
Oct.30 12.1 2.0
Nov.12 13.6 1.1
Dec.2 11.4 1.4
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Fig.5 Time variation of generated power of each prism CPV compared with normal PV and total tilted-surface solar radiation.
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