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Developing the Light-weight PV Blind System and the Shading Analysis by the Control Conditions
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ABSTRACT KEYW ORD
This study aims to develope the light-weight PV blinds with windows and to investigate the shading analysis by the EfQrRt e,
control conditions. For the study, the polycarbonate characteristics and coating methods are analyzed and the PV blind ~ 2a}ol=,
design for a small office is suggested. Also, the mock-up model of a suggesting system was made. The ficld tests were =% -E—*—*‘ s
controled based on a solar altitude under clear sky conditions. As results, it is necessary to use a polycarbonate instead il ﬂl E%ﬂo 144
= il

of a tempered glass for a light-weight PV. The shading effects of blind systems are high in slat angle 30° and low in 0°.
Also, the shading ratio is more affected by solar latitude than solar altitude. The shading change rate is relevantly Light-weight,

constant on the solar altitude. Photovoltaic,
Blinds,
Shading Analysis,
Mock-up, Simulation

ACCEPTANCE INFO

Received November 18,2014
Final revision received February 24, 2015
© 2015 KIEAE Journal ~ Accepted February 25, 2015

1. M2 Eeh AT EANRAS ddo R A2 st Bk Bl
£ Al thFet & o] Ao 2o w2 F 24 Al o]
Balolm b A2 AR s ZAFl TS viAt W BHAE 8.915}o] A& AN AlEY oA AR (EFE, oA D FA))ol mht
A A8 A 2 2 RS 2D S Gl AR A 2gol ot FRAE A A, 58, 30% 45°, 6097 7FE(32], 591, 991, 18],
o] uj, o] Eof Bl S AR eoptd BelolEt Ak 14s 224 dAst.
Foll ol AE-g gatots § AGFA & H L gt Fe = A
H*HL %t A npo] A2 BlFIAgA| o] shutet & 4 ety 2. AT E{YEH SIQlE T
50| ARsHe B P Bl s 127 QA
Eio}oi *l 5 2 220 WOl Q1o Ast 8 7 E 1 Qlrk B 2.1. EY7IEY°|lE 54 & B9IY
HFHAE Hostr] flo Aot 7t M HY A el & Za)7lH Yo Eo] 2AZEL 88]9] 2508]9] HEE 7HAH, 2
27IH Yo EZ R A2 AFEHTE? o] & AR Eof = thoket 7 2T 9 AL} 026t Ao HAET 9t AHEA A4
g71eo] NI Aol g d FEASE FINT 7548 E

aamtﬂolza 4851 9t Cw we o

L]
Z7pR 0| ES o] 43t A ZeI=g el 5
11101174011 T ud S 0] S g HAL Foto] Bt A9l % N

R AREEER e
FLA BANE AL A% 7|2 A2 E AT ATEH o] 9 FYEEEERNE g"
o i ¥ 54

o} o5 $lal Zel7tE o] E FH7]4&-S HESH T AT ARE 4 Fo -
Hol= = e LR

A7)9E Aosla Azt A rEo] 444 B7HE AAstrt o g

1 2314 567890 250 300 350 400 500 600 YOO BOO 10CO 1600 1800 ZNO 24M0 300
Shael thitknass I'nr'l‘ Wavelangth | Nanomaters 1 )

PISSN 2288-968X, eISSN 2288-9698

http://dx do.org/10.12813/kicac.2015.15.1.083 Fig. 1. Light Transmission Ratio of Polycarbonate
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Fig. 3. Manufacturing Process of Light-weight PV
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Fig. 4. Office Model and PV Blind

Fig. 5. PV Blind System Design
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Tab. 1. Results of Generating Efficiency Evaluation

rated current

()

efficiency

rated power
W) (%)

rated voltage
\%)

mod. 1 11.545 2.811 4.107 1.887

mod. 2 11.471 2.768 4.144 1.806

mod. 3 11.487 2.806 4.093 1.989

mod. 4 11.286 2.749 4.106 1.853

ave. 11.45 4.110 1.880
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Tab. 2. Results of Maximum Electric Power Test

power current voltage
W) (A) ) Factor
without UV 254.3 8.85 37.42 76.8
with UV
(15kWh. ) 2522 8.86 37.39 76.2
change ratio (%) 0.3 -0.6 0.1 0.9
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Fig. 12. Examples of Simulation and Field Test
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Tab. 5. Error Correction Ratio of Simulations and Field Tests

Tab. 7. Average Shading Ratio of Fixed Blind Angles

hadin, hading rati ti
angle tests S (Uﬁz) area | s ([%)ra © erro(f%r)a © blind average shading ratio(corrected shading ratio, %)
. angle spring summer winter
| Lsim | 48961484 30.3 s gl cominor o o ave.
300 field | 4.896/1,661 339 0° 156 (13.6) | 56.6 (49.6) - 24.0 (21.0)
, [ Sim | 48961445 29.5 134 30° 246 (21.6) | 52.8 (463) | 7.65 (6.71) | 283 (24.8)
field | 4,896/1,669 34.1 450 194 (17.0) | 545 (47.8) | 439 (3.85) | 26.0 (22.8)
| |simu | 489671730 3533 105 60° 27.1 (238) | 56.6 (49.6) - 279 (24.4)
0 field | 4,896/1,932 39.45 '
simu. | 4,896/1,667 34.1
2 14.8
field | 4,896/1,956 333
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24.8 21.7) 49.0 (42.9) 8.60 (7.54)
30° 25.0 (21.9) 48.5 (42.5) 9.10 (7.98) Tab. 8. Average Shading Ratio of Moved Blind Angles
253 (22.1) 48.5 (42.6) 9.35 (8.20) _ : —
253 (22.2) 485 (42.5) 9.33 (8.18) control timed average shading ratio(corrected shading ratio, %)
25.0 (21.9) 48.5 (42.6) 8.95 (7.85) spring equinox summer solsticel winter solstice ave.
24.8 (21.8) 49.0 (43.0) 3.40 (7.36)
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Tab. 9. Shading Ratio of Control 3-times Condition

blind shading ratio(corrected shading ratio, %)
angle spring equinox summer solstice winter solstice
23.8 (209) 537 (47.1) 521 (4.56)
w 24.1 (212) 50.8 (44.6) 6.71 (5.87)
245 (21.5) 49.1 (43.0) 7.81 (6.83)
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