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A Study on the Design and Power Performance of a Variable Photovoltaic Lightshelf
Mounted on the Windows
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Abstract

This study aims to suggest the PV lightshelf and to evaluate the power performance of the photovoltaic systems easily
mounted on the windows. For the study, the suggested systems consist of two parts as fixed and movable PV modules. Also,
tempered glass and polycarbonate are used on the surface protection materials for solar cells of PV lightshelf. By using
polycarbonate, the weight of PV lightshelf is lighter about 20%. The field tests are performed for five days by using real size
models. The voltage, current and electric powers are measured as basic performances of PV lightshelf. Also, the irradiation,
brightness and module surface temperature are measured as outside conditions. As results, the power performance of
tempered glass PV lightshelf shows about 11(%) higher thant that of polycarbonate PV lightshelf. And the power performance
shows about 5(%) higher in a horizontal system. This results could be used to develop the effective PV lightshelf in next

study.
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Fig. 1. The Size of Lightshelf
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Fig. 4. PV Louver System
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Fig. 5. Movable PV Louver System
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Fig. 7. The Installation Sample of Suggested System
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Table 1. The Characteristic of Polycarbonate

property Value property Value
gravity 1.2 (gm3) tensile strength | 58.8~68.6(Mpa)
refractive compression
1. 5~88.2(M;
index % strength 73.5~88.2(Mpa)

specific heat | 1.1~1.2(cal/gC) | flexural rigidity | 80.5~95.2(Mpa)

hardness 70~90(Mpa) impulse strength | 740~980(Mpa)

penetration 85~91(%) thermal 6 g00% k)
ratio expansion ratio

thickness 2 (mm)
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Table 2. The Characteristic of a PV Lightshelf Module

Tempered Glass
1,500 (kg/cm)
14.80 (kg)
Stable Movable
(B-type) (A-type)
70 (W) 35 (W)
9.6 (V) 75 (V)
9.6 (A) 73 (A)

Polycarbonate
12,500 (kg/cm)
12.16 (kg)
Stable Movable
(B-type) (A-type)
70 (W) 35 (W)
9.6 (V) 7.5 (V)
9.6 (A) 7.3 (A)

strength
weight

rated output

rated voltage

rated current
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Current, A Power, W

10.0 50.0

I Meas:
Irr Corr:
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Pmax
Vpm:
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Fig. 11. The A-V Curve of made PV Lightshelf Module
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Fig. 12. The Installation Structure for a PV Lightshelf Module
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Tempered Glass Polycarbonate
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23.3(C)E HH 222(C)E =AHAYY. =3, =3 H I (ratio %) | (ratio %) | (ratio %) | (ratio %) | (ratio %) | (ratio %)
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The ratio means the value of measure output to rated output
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Table 4. The Average Power Amount by Installation Conditions AokE Eorduld BANle wAN" ZOFHE o b
Tempered Glass Polycarbonate EA2 szoz 9B BAvtow ADse Ay A DA
voltage | current power voltage | current power A _ 3= o o _
(ratio %) | (ratio %) | (ratio %) | (ratio %) | (ratio %) | (ratio %) 58 13Ee X 2L 2HY £ YEE JpHFPC R
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' 194 | @18 | (552 | (9. | @51) | (52.5)
a0 | 133 7.6 17.8 13.5 7.5 18.0
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The ratio means the value of measure output to rated output

Table 5. The Average Output Ratio of PV Lightshelf Module

voltage current power
ratio ratio ratio
Stable Tempered Glass 79.9 56.5 64.3
Type Polycarbonate 78.6 52.5 59.9
Movable | Tempered Glass 79.9 54.3 63.5
Type Polycarbonate 78.4 52.4 59.6
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