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Abstract

CIGS thin film solar cells are technically suitable for BIPV applications than regularly used
crystalline silicon solar cells. Particularly, CIGS PV has lower temperature coefficient than
crystalline silicon PV, thus decrease in power generation is lowered in CIGS PV. Moreover,
CIGS PV can decrease shading loss when applied to the BIPV system, and the total annual
power generation is higher than crystalline silicon. However, there are few studies on the
installation factors affecting the performance of BIPV system with CIGS module. In this study,
BIPV curtain wall unit with CIGS PV module was designed. To prevent increase of temperature
of CIGS PV module by solar radiation, ventilation was considered at the backside of the unit.
The thermal specification and electrical performance of CIGS PV of the ventilated unit was
analyzed experimentally. Non-ventilated unit was also investigated and compared with
ventilated unit. The results showed that the average CIGS temperature of the ventilated curtain
wall unit was 6.8°C lower than non-ventilated type and the efficiency and power generation
performance of ventilated CIGS PV on average was, respectively, about 6% and 5.8% higher
than the non-ventilated type.

Keywords: 71 &4 4|9 e F32HH(BIPV), CIGS 2E(CIGS module), 7] 54 (Curtain wall),
i Oﬂ(Ventllated type), H1271 ¥ (Non-ventilated type), 223 =2 (Spandrel)

AELAS e AA-2(BIPV: Building Integrated Photovoltaic)2 PV &S
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24mm Pair glass 24mm Pair glass #—t— open window
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CIGS PV CIGS PV || >Dummy Module

Fig. 1 Front view of CIGS BIPV units
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37| S201| TH2 CIGS BIPV HES RUIo| M tHlw 24 2AIH 9

713 L CIGS BIPV AEE 44 2] 2H=3 = Table 17} o] = o 7|7 7Hs?t 537
& olelell F FHY AR SLH A8l 7 Y B CIGSEE F90] 63 mm 7719 $552 2
[515Et. TRt 71 el F2kohe 2] F-dAzA ] 7ise R o G sS Hadshe onlz AMEd R

S0l 100 mm FA19] = FEAXPY)E F7 1513

D,

Table 1 Configuration of the CIGS BIPV units

Type Components
Non-ventilated CIGS Module+ 63 mm Cavity + 100 mm XPS
Ventilated CIGS Module + 63 mm Cavity + 100 mm XPS

CIGS BIPV AZ 4o 448 CIGS B5] A4 T4 Table 26 ek, - 1] 244 CIGS 55|
2.0.94 miolol, A28 W BEL 77 11319 W, 11.29%) 5] HEEI30), 2GS w5 Hro] o}
A5 Asto] WHFE ST, B 2 W WY olel vf 10 1E 02 Selert

Table 2 CIGS module specification

Specification

Rated Power (Pmax) 110.0 W
Rated Voltage (Vmpp) 724V

Rated Current (Impp) 1.52A

Open Circuit Voltage (Voc) 933V

Short Circuit Current (Isc) 1.69 A

Module Area (m2) 0.94 m’
Module Efficiency (%) 11.7%

3.2 434y

AR BIPV CIGS AEY A2 Aok 9lell 39 24 (91.36° 47°, A% 1277 9') 71& wSAV 155
of| 2-8=I30tt. Fig. 3 2 slF 1520l BIPV CIGS AEE 7R9] 218 &5 e T Tolm, AdAl=7|&
2o Awe] ot 2 TAR1S reslo] o]Fe]n] (e Lju] B2 0 &2 ARtsle] ZEe] A= 27T
o T2 CIGS BE2] HHEAS JolH 7] Q18] A TERIE CIGS BE FH Fof| Halslo] RE0] 22
Z7515.0H, PV K Hol| dol= AU S8 Sl AdAleh-5Ue90° 2] ZJAHol| YARIAIS A2
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Fig. 5 Temperature of CIGS module for each unit type
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Fig. 6 CIGS power generation by radiation for each unit type
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Fig. 7 Electrical efficiency of CIGS module for each unit type
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Fig. 8 Temperature of CIGS modules by radiation
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Fig. 9 Power generation of CIGS modules by radiation
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