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Methods to improve efficiency of photovoltaic receiver for laser

powered unmanned aerial vehicle

Liu Xiaoguang, Hua Wenshen, Liu Xun, Guo Tong
(Electronic & Optical Engineering Department, Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract: Endurance time of laser powered unmanned aerial vehicle (LPUAV)is prolonged significantly
for energy supply. But non-uniform laser spot leads to serious power loss of photovoltaic receiver. Output
characteristic models of series and parallel photovoltaic module were derived firstly. Based on the models,
output characteristics of photovoltaic module, e.g. /-V and P-V curves, efficiency of photovoltaic cells
and module, were analyzed. The relationship between efficiency and non-uniformity of illumination was
also studied. The result indicates photovoltaic cell diverges from its maximum power point which leads to
efficiency drop of series photovoltaic module. On the contrary, parallel connection with low voltage is
less influenced by non-uniform illumination. An experiment was also conducted to study laser wireless
power transmission. Output characteristics of series and parallel photovoltaic module were measured and
analyzed correspondingly. The feasibility of improving efficiency of photovoltaic receiver by designing a
suitable circuitry connection is proved.
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Fig.1 Series PV module and parallel PV module
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Fig.2 Output characteristics of series PV module under non-uniformity

illumination
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Fig.3 Circuitry efficiency of series PV module verse uniformity
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ME ] LU AR ST IR EBRA 1Y
DI B Z UG, I e TR R i b I i
FE 5 X BOCR , O /N A TARAE
R AT, PV AL PV2 % D3 s 5 45208 2%
A R R IR, LR o (EU IR 4
HLR AR it LA, 23 TR R AR AR . 18T 5 45 i
IFBRALIF L AR BRI S R C R

100%,

99.8%

99.6%

N3
3
=

Efficiency

99.2%

9% 022 0.4 06 08
Uniformity

5 JFBRALIF LB AR I S ERY R R
Fig.5 Circuitry efficiency of parallel PV module versus uniformity
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Fig.6 Experiment setup of laser wireless power transmission
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