mwwmﬁﬂ§%§“§1mwwmmewwwwwwwwmwwwmwmwmwwwwwwwmwmwwwwwwwwm

5 e EEZ NI 72 K EBEY 2—Vvo
EE I b—TY g v

Numerical Analysis of Power Output of PV Module with Portable
Sunlight Concentrator
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Abstract

In this paper, we improved the performance of a relatively small commercial PV module by using a portable well-shaped
sunlight concentrator. The concentrator is composed of four isosceles trapezoid walls. The shape of the concentrator is
optimized in order to maximize the generated power of a PV module. It is shown that the daily power output can be improved
by about 50% by using the concentrator of which wall reflectance is 60%.This also means that the material of which reflectance
is not so high, such as aluminum-metallized tape usually sold at do-it-yourself stores, can be used as reflective surfaces of the

concentrator. This also means that the power output of a PV module can be improved at low cost.
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Figl Schematic design of a well-shaped solar concentrator
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Fig.3 Equivalent circuit of assumed PV module
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Table.]l Circuit element used by simulation
#1 vial—va U OEH LERSET

Diode Si diode
Resistor Re=375kR, R=3125Q
Current source 0.005A for non-concentration case
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Table.2 Numerical conditions for fixed opening angle(80°)
F2 BANAERC)EEE LI HEDORT

Base area of concentrator [mm?) 230x230
Concentration  ratio 2,3 4 5
Reflectance (%] 60

Opening angle {deg] 80

Angle of gradient of module (deg) 35
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Fig4 Generation characteristics for various concentration
ratio (CR) for fixed-opening-angle case(80°)
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Table.3 Numerical conditions for fixed opening angle(80°)
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Base area of concentrator (mm?) 230%230
Concentration ratio 5, 10,20, 30
Reflectance (%) 60
Opening angle {deg) 80
Angle of gradient of module (deg] 35
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Fig5 Generation characteristics for various concentration

ratio (CR) for fixed opening angle case(80°)
5 BIRAERCEERE LiE A OETEEEED
HT

power ratio

0 ! 1 1 1 L
2 7 12 17 22 27

' ) concentration ratio
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X6 StEROST 28T

€T, 1 BORBENBEENERAETHTo5E L8
FELTVRWE S TR 21T -7, REEHEOEH T
30 SR E DREES H KD, FOREES )30 Rl L18
ELTToM. 1100 525 13:00 DREETBH T 5 &,
BHLTCODEEOREEHBITEL L TORVEED 1.57
flipote, oz lizky, KBOmE LEEEEOHH
DEVEERACER R BB 2 N 0x B, i, 1 HORES
TERHET S &, L TWABEOEEHRITELL

KT oL F—




MEAR - TR - BOSE - CRJR

TUVVRWEED 064 f5 & 72 ol ZOZ LIZXVEREIZE

ELIRIECRARELIT D Z IR TR0V D,

3.3 2 BNAEE (LS E-IGEOREHN Y
Y 4 (ECEE L THRAE 2B SWI3560 3

A 21 BOBRICRT REBHIV I a b—a &Il

U b—g VRIER 4T

Table4 Numerical conditions for fixed
concentration-ratio (CR=4) case
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Base area of concentrator (mm®) 230x230
Concentration ratio 4
Reflectance (%) 60

Opening angle [deg) 60,70, 75,80

Angle of gradient of module (deg] 35
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Fig7  Generation characteristics for various opening
angle for fixed-concentration-ratio (CR=4) case
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Table.S Numerical conditions for sun-tracking case
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Base area of concentrator (mm?) 230%230
Concentration ratio 4
Reflectance (%) 60

Opening angle [deg] 80

Angle of gradient of module (deg) 35
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Fig8 Generation characteristics for various direction

angle for sun-tracking case. The concentration

ratio is 4.
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Table.6 Numerical conditions for sun-tracking case. The

direction of PV module varies from —45°  to 45°

k6 FRAO , 45 OIEEORME:

Base area of concentrator [mm?] 230x230
Concentration ratio 4
Reflectance (%) 60

Opening angle (deg] 70,75, 80

Angle of gradient of module (deg] 35
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Table.7 The comparison of daily power energy
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Opening angle [deg] 70 75 80
Daily power ratio 1.48 1.39 143
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Fig9 Generation characteristics for various opening
angle for sun tracking case. The direction of
PV module varies from —45°  to 45°
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Table.8 Numerical conditions for sun-tracking case

o

The direction of PV module varies from —60

to 60°
F8 HAfO , =600 DEFEDOLME
Base area of concentrator [mm?) 230>230
Concentration ratio 4
Reflectance (%) 60
Opening angle (deg) 70,75, 80
Angle of gradient of module [deg] 35

Table.9 The comparison of daily power energy
#9 1 HOFEEIBOLE

Opening angle (deg) 70 75 80
Daily power ratio 145 1.51 1.54
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Fig10 Generation characteristics for various opening
angle for sun tracking case. The direction of
PV module varies from —60° to 60° .
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Table.10 Numerical conditions for sun-tracking case The

direction of PV module varies from —30° to30° .
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Base area of concentrator (mm?] 230%230
Concentration ratio 4
Reflectance (%) 60
Opening angle [deg] 70,75, 80
Angle of gradient of module (deg] 35
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Table.11 The comparison of daily power energy
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Opening angle (deg) 70 75 80
power ratio 1.31 1. 28 1. 25
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Figll. Generation characteristics for various opening
angle for sun tracking case. The direction of
PV module varies from —30° to30° .
11 KRGEHE o — L EHRA—30° A5 30° 1T
KRR AT 2 - IS ORTER O -AEOH 1S

LLEL D 1 A3 & 222 TRELTR S L HAH° |

+£60° DBEVBALALE 10° 75 80° T1 AOREENE
DN LEDNNZ B,

Journal of JSES

5. FEH

ARFIECHE, 70 b 7 REEER e SOBENRE L
TONABEMTE Y o —/MIKT L, BN L0 KSR
Va1 Kbz ) OREEF R ESE I HFREHE
WZDWTRET R TR o7, R % 35 ICEEL, Btk
CRNAKEBLLIIEAD | BOREV I al—Yavk
TOUTOMAL S
YRR AR, BEIRAE T 580 BETRLFES
FERBLZENTES., UL, BEAXICEEL KSR
BRATH LEENRORE L VEBENENR 5.

- TR 60%TRE O CRN AR 700 ~80° OFENEE
VBV, 1 H3EREBORENAEEXDH LT, B
R L C 1 BOREEES 15 [N E5 2853
TEA, ZHUCLY, A—bE A —THIRENTWET IV
REET T OL I BRERENIEE LS RN BDTHX
Bt LTHWA Z L TE S,

- HFEREESCER OB AT HHE, oA 1s ~80° |
DEICHHEEEREDD DTN TED.

< BHA T T REE STV WRER FETH, 1 o
KB THENDBEE £V TOAEENS . A
ZECELNERITED L A~ DO KB REDOE KT
HEkcx A L Eohs.

AL, VR 2 b a YOS TORRIEAT HUBIRES
LT, 7, MEXICRE LEEAOWEDOVAT AL
ENIEB AT (T2 AT b L OERBEERSCO 2Bl
B C OHEHRREI AT > THOE 0.

BB

(D FRB=INF—FIFA KT v 7 BB, FRET/F—F|
v B7w2(000), 164 , HAKBT R AF—948, F

() AR, LR, T, WERF, AR AR L 5 A EEmTE
U a—/VDFEENA L, KPTRNAF—, 29-3(2003), 29-34

— 60 — 20084E




