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Photocell array arrangement study for laser wireless
energy transmission system

MENG Xiang-xiang' , LIU Yu-hui',QIU Ming-jie' ,XU Xin-rui’
(1. School of Physics and Electronic Information, Yantai University, Yantai 264005 , China
2. Shandong Institute of Aerospace Electronics Technology, Yantai 264000, China)

Abstract: In order to improve the photoelectric conversion efficiency at the receiving end of the laser wireless energy
transmission system,and to compare and verify the advantages and disadvantages of different optimization design meth-
ods at the receiving end, experimental studies on different arrangements of photoelectric arrays are carried out. In this
paper , three types of photovoltaic arrays, a single series layout, a sequential series-parallel combination layout, and a
series-parallel combination layout based on the illumination distribution, are developed and experimentally investiga-
ted. Under Gaussian distributed spot irradiation , the output characteristics of the sequential series-parallel arrangement
and the series-parallel arrangement based on illumination distribution are compared,and the output characteristics of
the single series-parallel arrangement under uniform illumination are alsocompared. The results show that the photoe-
lectric efficiencies obtained in different series-parallel arrangements and under different illumination conditions are
quite different. The single series arrangement has the highest photoelectric conversion efficiency under uniform illumi-
nation, which is 39. 14 %. And under Gaussian distributed illumination, the photoelectric conversion efficiency of the
series-parallel arrangement based on the illumination distribution is 33.3 % ,which is twice as much as the efficiency
of the sequential series-parallel arrangement. The results can provide a reference for the optimal design of the receiving

end of the laser wireless energy transmission system.
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Fig. 1 Schematic and physical diagram of a single series-array

photovoltaic battery array
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Fig. 2 Schematic and physical diagrams of photovoltaic battery
arrays arranged in series-parallel combination
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Fig. 3 Schematic and physical diagrams of a series-parallel

array of photovoltaic cells based on illuminance distribution
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Fig. 4 Comparative experiments under Gaussian light conditions
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Fig. 5 Voltammetric curve and output power curve of photovoltaic

battery arrays arranged in series-parallel combination
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Fig. 6 Voltammetric curve and output power curve of a series-parallel

array of photovoltaic cells based on illuminance distribution
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Fig. 7 Experiments under uniform light conditions
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