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Experimental research of laser wireless power transmission efficiency

QIAO Liang,YANG Yannan
(Department of Physics, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: In order to improve the conversion efficiency of the laser wireless power transmission system, based on the
working principle of single junction GaAs photovoltaic cell, by the method of adjusting the parameter of laser which
irradiated the photovoltaic cell, an optimization scheme was designed to each part of the laser wireless power transmission
system theoretically. The relation between the conversion efficiency with laser wavelength and incident intensity was
measured experimentally and discussed theoretically. The results show that the conversion efficiency of GaAs photovoltaic
cell is improved obviously compared with monocrystalline silicon photovoltaic cell for monochromatic laser. The maximum

conversion efficiency reaches 61.2% . The conclusions have a certain reference value for the application of laser wireless

power transmission.

Key words: laser technique; laser wireless power transmission; single junction GaAs photovoltaic cell; conversion

efficiency

51

i1

TCLR R RAL SR 2 — il 1 B8 5 X
I S HL R I LS B REAL B I R o LRI, X
TAREEES A RE AL R T =, WO AR BOA N 2
A BRSO RA Ak
U 7 PR RE AR R A0 AT, BV BN R
AT WO IO AE B 1L i AR 5t o RE S Bl iR
S L REAL T R o A% 49 P 0 1) A S R A B 45 1Y
PRARAN B A SRR s & 19 1710, B 5
A TR A L0 A RUBSE , A R AT A% i T

BT H < K H AR AL R B H (51377080)

YEERIA Fr R (1990-), 55, il LF 50 A, BUN
JERE TR

# B R A o E-mail : yangyn@ nuaa. edu. cn

Wk B 18 :2013-09-25 ; B S H 1 :2013-11-19

B TR A 55 (] P H 150 4 0T B A 0 1Y) o2 T i
o

BT RO TG A RE AL i h B A1 R IE
Wi 36 45 Gk I ZAR E OGO Re AL s it AT 1 B
Gto HH AL TAEA :2005 47 3 [ 5 5 25 #l
FH 177 ( National Aeronautics and Space Adminis-
tration, NASA) fY B B R %5 8] "®AT HO i A 5
WO Chin th 2 %8 S00W iy H 33 1< 940nm ) |, 38 3o X
15m DASMAAY AT R =45 Ga:In:P, St
A7 RS, ORAIE T IR & ALY IE R AR, A 3l L&
A1 o 7 2007 AR RERERE FAEHSE 26T, O TR
IR A5 LR QT 8 2, R4 56 4 1 in 5 K i 3 s 1)
i ( Saskatchewan ) J2¢ BA 15 U i 5 3 21 SN OG A%
( Z Hifs FH 06 I8 0 Z D6 XT FI R BHOE ) 45 S e g 2
&4 RGO CIR, T840 ik 1 iz OGS BLE 4
i AE 1 B PR 2007 4, I A B 45 4 A



$38 4% H5H)

T B ORI R R I SR B 5T 591

( European Aeronautic Defense and Space Company,
EADS) ({9 TAEIT G R Hl T Ot R AL HH AR
250m LISMG RO A— 1854 " A AE . it
b, 75 NASA 6 [E FREERIAE IB A SN A % e B 5 22
WRE HEAT 2 [ R PHAE A LT P i &5 1T 300
ARERALH ARG o o FEIETTRI, A A1 Hs 7 i Bk
[l 20 BUE S — A R PHBE & ol , IR RE R 2R
Je i i JEk R i AR R AR (L R E

WO IO RE AL i B R W S BN AR 45
T B AR BOLTE R P B ACE a0t
TGRSR A R H T, FE P E
WO TCLE RE R A B 0t A7 3 (R B 1%
GBI N S, O A AR
X RIRFOL R S EDEACRIE Dbt f e i
SR W AT T IS B SR SR I
FHIRFMA TR TAR, M T — B Hot ki
R ARG, 1% A S8 ol i v S~ 5 AR e A
e R HREREAI O G RER  BOCR B R R
FI b A, RS 0 A 1) Ol vt b PR 4G D v RE
RITZ ARG WITE T HEE GaAs JEHL TE & Fhif
KABOLT , OGRS 5 -5 B R AR CR Z [ 1 26
Fo HRERW] RSy 808nm YOG, I F
YeHL bR EE N 0. 230W/em® B, R A e
Y L -G - F AR IR
1 HATLEECWRENLITSHHM
1.1 BATLEESRMASNEAN

HOE IO RE R R 50 ot & HOEY 3
ELARG AL GaAs SEHIE ROty g DR i A
LA, A 1 TR o

solar cell

power meter
beam expander

beam splitter

1

laser

light intensity meter
Fig. 1 Laser wireless power transmission system
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Fig.2 Inverted telescope system



392 T TR

2014 9 H

SR w,", B 0" 4i/NE 6o MR FT AR
JRCATHE ) o 2% 2R 48 G 0 s O AR IR A2 w0, =
Mo/ (g )M L A SRR M WK . w," Bl
& wo BIAR/INITTHE R I SE B S

TSR G AR AR i P i
=R DRI AL AT R LR, # 5 1 Al
BT 2 ARG e Hh IR FH AR I 6 B R ) B
ST, HaEH 2 RAKR ORISR & TG 255
1o O A Y AR AR AN A O 4 R ik T
H:Il[“: .

M = ZZ? - ;% 1+ (wigz)z (1)
T e

ARG A RO A DOEAOETE R Smm x
8mm VG M AN 30mm x 40mm, B f; =45mm,
i BRI S £, =~220mm, 256 HP R A £, =200mm,
1.2.3 Sewse G BRI 28 0] 0 ikt
Hi 2 oe itk S i RS W) 2 R i AR R
DG HLH K SO LT A HILO LT S i BRAG A
JBE S0 53 2T LAy R B8 Y it AN 221 G Rt o

X AR R L0k, BV R EE AR ], Dl
Tt AL TR AR ™ A 8 G H I 8 AN [ o o F e ) 2
LIS A OCIBAA SC H AR FR A L It ) D6
MEDIE o DT & B T D L Tt o A [ BB S Y D
EHLRE) o

FL I - s 2 (1-V i) AT DDA A G R
WA =R (O 3) o o I ol e v A A B v
Wi, V, OGHL A T3 F T, P, R D' R Tt Y i
R AR A W A 1, (A V,, P
I MV, KRR

P,.. =FLV, (3)
[ PO IE AR 7, B 5 V, ZHEAEH
BER ARHAR
Vol qv (kT +0.72]

_ q
F= V. + kT/q )

Kk NBURKEZ R T e bR , g
WL HL AT B DRI A S O e e ) e g O
AR HL .V, AT SR H Ol v b A ) 7 5 K o
Pmaxo

RT3 R 3 ib bRty B 8 P S e
S R BT AR 7 DL S, B AR E i T 245 R

oS~

current/A

voltage/V \

Fig.3 Current-voltage (/-V) curves of the photovoltaic cell
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Fig.4 V, and I, of the single junction GaAs photovoltaic cell versus in-

cident intensity
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