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Secondary concentration of laser wireless power
transmission receiving system

Meng Xiangxiang, Shen Jingshi, Shi Dele, Guo Chunhui, Wu Shichen, Cheng Kun, Xu Bo
(Shandong Institute of Aerospace Electronics Technology, Yantai 264000, China)

Abstract: In order to overcome the defect that the energy distribution is non—uniform and the shape of
the spot does not match with the PV cells in the laser wireless power transmission receiving system, a
trapezoid secondary concentrator was designed and processed. Based on edge ray principle, the design
method of trapezoid secondary concentrator was analyzed and simulated by Tracepro software. And a
trapezoid secondary concentrator was processed by four right angled trapezoid mirrors. Then the effect of
the trapezoid secondary concentrator was studied through laser wireless power transmission system. The
photoelectric conversion efficiency of PV cells under Fresnel lens single concentrator and combining with
the trapezoid secondary concentrator was compared. Experimental results indicate that the value of
photoelectric conversion efficiency of united concentrators was improved about 6% —7% compared with
Fresnel lens single concentrator under the same received power of PV cells. If adding the loss of the
secondary concentrator, the value of photoelectric conversion efficiency of united concentrators was
improved about 2% —-3% . It indicates that the trapezoid secondary concentrator could enhance the
performance of laser wireless power transmission receiving system.
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Fig.1 Schematic diagram of trapezoid secondary concentrator
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Fig.2 Model of trapezoid secondary concentrator
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Fig.3 Ray trace for united concentrators

TERBIE RO GAS Sl s B AT, 3B 3 50 J7
FOLLJT Bl EOCHEANIE 4 Firzs . AL BRIE IR

ROCAATINA , K R CBEREIE 5 e i i 51— 2K
TR IERE, I HI VAR 2R KRGS

P 4 BRIE Z OB s Hh i 10 DR HE B A
Fig.4 Illuminance distribution at exit end of trapezoid

secondary concentrator
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Fig.6 Schematic diagram of secondary concentrating experiment of
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Tab.1 Test results under the same received power

Parameter Test value
Received power,P/W 8.5 10.6 12.1
I/A 1.105 1.382 1.556
VIV 4.238 4.237 4.228
L' 1A 1.179 1.48 1.66
V' IV 4.235 4.24 4.213
n 6.6% 7.16% 6.3%
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Tab.2 Test results adding the loss of

the secondary concentrator

Parameter Test value

Received power,P/W 8.5 10.6 12.1
I/A 1.105 1.382 1.556

VIV 4.238 4.237 4.228

L' /A 1.130 1.421 1.597

V' IV 4.235 4.246 4.226

n 2.19% 3% 2.59%
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