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ABSTRACT KEYW ORD

Purpose: The Building Integrated Photovoltaic (BIPV) module is a module that applied building as curtain- S X Ef A2 L™
well and acts as a building exterior while simultaneously producing electricity. BIPV modules can be used in ;B’-Ilf/%i c o
various forms (curtain wall, roofing material, etc.), Among them, the BIPV curtain wall is an actively being A %;
developed building material that can effectively receive sunlight by replacing the building envelope. BIPV
Curtain wall should simultaneously have reliability as both building material and PV module because the BIPV ~ Building Integrated Photovoltaics
curtain walls are directly exposed to the harsh environment and cause building exterior damaged. Method: ~ Curtain Wall
Through the analysis of domestic and international standards, the BIPV curtain wall full scale evaluation method ELIJFI’IY Sg‘;ret?l.l:;tw all
is derived, and the method is verified by practical full scale evaluation. Result: The BIPV curtain wall
performance evaluation method was developed and in order to verify the validity, we built BIPV Mock-up which A CCEPTANCE INFO
simulated actual construction. Structural performance was evaluated through air infiltration and exfiltration test, Received Mar 4, 2019
water penetration test, wind pressure test and structural deformation test. Electrical continuity test and insulation ~ Final revision received Mar 20, 2019
test were performed to evaluate the electrical performance. In addition, performance of the module applied to the Accepted Mar 25, 2019
mock-up was evaluated by comparing power generation before and after each tests.
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AAD el ek, et ASYY B2 Y hE Blo] 43S
2715 o0, 7|2 HOE AEY HA|Qlo] aP2A 55T A
o meehe 71202 L BIPY ALY Arjy Wt n e At
ofo} & B} glek. AEYY T AL SEL Tefsto] SSG
Boz Agstgon, e mdy hre Fohes A5
. ﬂiEOH A5 Bae 244, 4H, DSC 2E9] GtoG B
Yo Pkt AARE AFFS o] Table 4.9F 2t
Table 4. Specification on Full-scale test model
Division Contents
Area 3 986 mm(W) x 4 506 mm(H)
Aluminium | Exposed — PVDF Coat
Frame Non-Exposed — Milled
Finish
Steel
Anchor Galv
c-Si (3ea), a-Si (6ea), DSC (3ea)
PV Module — 1 100 mm(W) x 1 300mm(H) x 1 ea
— 12 ea
. inside Structural Sealant with Norton Tape
Glazing
Material outside Weather Silicon Sealant on Back-Up Rod
Back Panel of
Spandrel Glass THK. 0.8T Galv Sheet + 75T Glass Wool
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Fig. 3. Full-scale test model
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3.1, 3% Ad 20 92 3y Third test > 500 MQ | > 500 MQ | > 500 MQ
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_ A 7}o ~ = o
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Table 7. Evaluation result of ground resistance

Power Performance .
determination Division Frame 1 Frame 2 Frame 3
|
First test 0.002 Q 0.003 Q 0.002 Q
test Electrical Performance
Second test 0.003 Q 0.003 Q 0.002 Q
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Table 8. Design wind pressure
Standard wind speed 30 m/s
Area estimation B area C area
Building Estimation High floor building High floor building
203 kmf/m’ 259 kmf/m’
Design wind pressure
231 kmf/m’
B} A3}, BIPV L& L5 Table 9.2F 2ol Glass o184 H <1
25.4 [mm] 2ot 27 2490t} ol BET} Zeelzre] Hfo]
A3 A3 A0 Holsl, T24% AF F 41 - /U 3
o]_ PE=AZES QI ALSH A A e Z AA T AEYL A _
s Al 40 W7he A2 9jRo] S| T NS AR o B
A 12 A o ZA A=92 ulx3} Ao A
A S A9 PEE G WHT AR A Hrt o] L5 27L Fig. 6.3 20| 3 4012 Ad ok Brloleh, 2
=71 9] I y1- 2] A SF ASEAIL HL Wyl W Z.3) B ~ ~
01_1_140]'1_ ]\_Oﬂtﬂl_ OOOEELO}—?"— 17:|L ﬂoﬂ —‘/Eﬂ‘_'*],/%-_]‘:ﬁoé%7}5‘:'“4WBT—Z%JEC.’_EQ]HEL%E%Z%@
= = O 5 =] I3 _ - = _ . -
ssp (12 lmmD) el SIS 7hste] Sl AL SASAT B o) ao] ojgt mERTY 94 5L Slsigon, B7H5 )2
A3}, Fig. 5.0 Ho&ute} Zo] Z4A hut DSC &0 o]A}o] TU45 7 APsto] Aro] G4 53S 3A o= Prtst
Qelon, W7t £ A9 D40 WS At W A A
Bk A, 9 WA 57 7132 0,006 CEM/IPO.2 51§ _ Ama 01 5 )
0.06 CFM/ftZEq_ Z}jﬂ g—{ﬂ.oq AAMA 501.1-05 6]—%—7]—.—01] D]- ; Thermal Cycling Standard Test COr‘Idl‘t]ons{l I
Zgom 51 4% 7k A 4 Bl glel 7194, a4 B =
= A 2L e T 5 A =
=
=<
Table 9. Result on Structural performance test [Unit : mm] 5
i &
WL Gl Positive Negative &=
Division =2
50% 100% 50% 100% =
HOURS
ONF CYCl F
DSC module 1.40 3.62 3.73 5.68 Fjg, 6. Cycle on Thermal cycle test
- 1 0, =] = = -—
a-Si module (10%) 1.99 3.86 2.48 4.98 923l g ]_73_]4_ Flg 7.3} Zro] 24 ]9tk DSCRE9] T o]
a-Si module (1%) 2.17 420 2.50 5.07 7V E=A &4 H9len, A4y BE] ZHo| 7MY A SH 5=
AL sloldl 2= 9lojtt Eot A3l Wl & 7|WAL y]gko] &
¢-Si module 2.23 466 | 496 6.12 mESTEE T A s e P 718 o1l 8
&) 71% 0.06 CEM/f Bt 2HA] ZAwglom $Ude g
Table 5. Evaluation methods and reference condition
Test Evaluation methods Reference condition
Mﬁmeﬁfxﬂ Measure using a reference cell under the condition AM 1.5, irradiance 1 000 W/n?’, temperature 25 °C -
Insulation test Measure insulation resistance between frame and array Inst;giotir(;ntﬁzrslis(t)z.l‘r‘lci/léalue
Ground continuity Measure ground resistance between conductivity parts of module and another conductivity | Ground resistance value less
test parts than 0.1 Q
Air permeability Measure air leakage volume by dlﬁeﬁzr;rigggssl%;)‘;ld outside pressure (test pressure : + 7.6 Check air leakage volume
Watzaétégig)n CsS Sprinkle water of 204L/m”h for 15 min No internal leakage water
“?g;}i fr}rl]tirgss Put in regulation wind using wind blowing machine and Sprinkle water of 204L/m”h for 15 min No internal leakage water
Structural performance Keep designed wind pressure for 10 sec and Measure max displacement of each point Flexual displacement value
(Wind Pressure) +50% — +100% — -50% — -100% less than 25.4 mm
Seismic shock .
resistance Give displacement of bi- dlrectlonal (12 mm) to origin and ------- Check surface of things
Thermal cycle Outer condition : Hot 180°F(Max.82°C)/Cold : O‘°F(-18°C), Inner condition : 24°C(75°F)£3°C, Check surface of things
Perform six turn(3 cycle) : hot—cord(vice versa)
©Copyright Korea Institute of Ecological Architecture and Environment 69
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Table 10. Comparison of determination power before/after
i Before After Error
No. Pmax(W) Pmax(W) Factor(%)
c-Si module 161.63 158.98 1.67
a-Si module
(10%) 98.13 97.69 0.45
a-Si module
(1%) 11091 105.98 4.65
DSC module 11.29 10.65 6.01
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