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ABSTRACT: Within the IEA (International Energy Agency) PVPS (Photovoltaic Power System) Programme Task 15, ‘Enabling
Framework for the Acceleration of BIPV,” a round-robin action focusing on the performance of vertical BIPV elements as a facade in
different climatic environments was performed. The performance of identical (both, in construction and bill of materials (BOM))
glass-to-glass c-Si BIPV elements was monitored at seven outdoor test sites in 6 different countries in Europe and Asia. In this work, the
comprehensive results of the electrical and corresponding meteorological data will be presented and discussed. The monitored data were
merged, processed, and filtered for further analysis. The analysis includes the chracteristics of the module temperatures and the in-plane
irradiation at the outdoor test locations, mean daily PR per test module, time series of mean daily performance ratio coefficients, and
monthly yield.

Key words: IEA PVPS, BIPV, Round Robin Test, Electrical Efficiency, Different Climates

Nomenclature PVPS : Photovoltaic Power Systems
PR : Performance Ratio
G : irradiation RRT : Round Robin Test
Iinp : current at maximum power
Ppax : maximum output power 1, kl B
POA : Plane Of Array
Vi : Voltage at maximum power A F 19934 2 E] A ZFE A of| A A] 7] 7HIEA; International

Energy Agency) 2] EfjSg A A2 E(PVPS; Photovoltaic Power
Systems) & 8] 915 7k9] AT W L2 13 0 2 e
VA et 2 A E S =88] 251 Qle). 53] IEAPVPS
Task 15 (Enabling Framework for the Acceleration of BIPV)+—=
BIPV: Building Integrated Photovoltaic A2 0] F L B3 A A A 2] A Aol A AE-) A& el ot

Subscript

a2 o

IEA : International Energy Agency Z(BIPV; Building Integrated Photovoltaic) A|&2] 24 7}

£33 4 gl THAYT P BEE 5t e,

BIPV A| 28] 0] 4] 52 7] & PV A"l 3} 22| BIPV &
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2.1 BIPV RRT sites

BIPV RRT 42342 I3k ho=-2 @ AE glof, g, vd
T, 2914, ofgkg|of, A9, Tk, & 77+ .=, UAS, CSTB,
SEAC, KNU £, 117} 7]3o] 2o itH Table 1)7. z}F o] 7|2
2 FYUgE ARFO R AALE PVILES o]-8-51of, AJA|H BIPV
A& 7ol =etele] whet AR A S Al&tekgic EL BIPV Al
AA| A& 2 2] 914, e 27, HEA A E 52 2
Z 1 31 %|(Initial short report)ol] ZHd3}e] F-9-3.0m® BIPV
RRT =30 t}2 S Hlo|El= ¥ S EE Bl g2= Y
" =uio] o]Fo| Tk

Table 1. BIPV RRT Participants

Participant Country Action
UAS Austria - Coordination
Technikum Vienna - Evaluation of results
. . - Evaluation of results
UAS Upper Austria Austria - Monitoring reference building
- Pre-/Re-Characterization
AIT Austria - Accelerated Aging tests
- Evaluation of results
OFI Austria - Accelergted Aging tests
- Evaluation of results
CSTB France - Sub-task lead
SEAC Netherlands |~ Monitoring test module
- Evaluation of results
SUPSI Switzerland |- Monitoring test module
EURAC Italy - Monitoring test module
CIEMAT Spain - Monitoring test module
Tecnalia Spain - Monitoring test module
Kongju L
National University South Korea |- Monitoring test module

RRT 4282 9]3t BIPV HEAIRFS @ AE |0} Linze] 9
A&t 7] BIPV &S Farsto] A =] ¢ckFig. 1). A"
BIPV 52 7| 150 485 HETAlo| 2yt ch2w, 7]ef
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o

olof w2}, BIPV RRT 4-3o] w2 theyat 7] -8k of 4]
dlo] e} Shuut ope), A AHgZ Aol A 0] LEEA T}
A B, e lo] mhE A5 Ae ste) v W) £,
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2.2 BIPV experimental set—up

BIPV A& A A2 9J3)], 2 AE2|oHAIT; Austrian Institute
of Technology) ol Al AP A2 &L ALFe] PVRLEO] 7}
o7 ALE ek PV 252 thadE HE(G/G)=A
HAZEL 227 Wp, Afo] 2= 1.76 m?o|H, AL A3E ARk o}
gl 3o} Zti(Table 2).

RRT 435 9Jf A| 2 BIPV A|HA| Q] Alo] 2= 1,140
mm x 2,000 mmo] ), & 50] BAIZ o] 85 240 mm ] 7|
E ARSI A& HAIE 7] sl PV HE o d
A=E0.04 Wm K, 77 120 mm 9] w2 A7} 285
e PV 2Ed AR Afo]of= 5715 80 mm7F - = %]
ok E3L APV K& A shthiofl= 20 mm 37 o] A

Table 2. PV module specification for BIPV RRT

Subject Specifications
Cell type Polycrystalline
Module size 1,100 x 1,600 mm?

Nominal power 227 W
Short circuit current 8.34A
Nominal current 7,89 A
Open Circuit voltage 34.07V
Nominal voltage 28.84V
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2.3 BIPV RRT Set-up
RRT= AT HE SHo A ‘of2] H 5P A 07 35| =
AFA T HAESH, 4 B ) 2 Z o FUgh A
P2 2= A E A 0 & =g ]ojof ﬁt}. o] u}
7+ 2 7]&8 BIPV RRT =32 §J3t =44
4= 5 7] Fe v

JES AAF Oﬂll}(Table 3).

BIPV RRT =35 ¢Jet 7|2 S5 e 27(¢)
7] & 5%, F3F£4), AXEKPOA; Plane Of Array), BIPV A]

Table 3. Measuring elements of BIPV model

Mandatory

Dry-bulb temperature (ambient) Relative humidity (ambient)

A9 A EA(Vmp, Imp, Pmax), BIPV & $H-2T(27]
)o]u, L. 1A S1A1 BIPY B FH0] 12 ATy, 02
Sfekol) 245 ck(Fig. 3). LA BIPV Al 92t 5
S 2= (AN &2 A X E 9o, 24 7FA (Interval)-2 10 Z(sec)
= AR =]l
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3.1 Climate features of the locations
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3.2 BIPV performance in Korean climate

Fig. 41 201841 5U%E| 20194 32744, Fchetano] 4
245 BIPV w0 9 HneES Ll Jeolch

Table 4. Climate features of participants

BIPV temperatures

(2 EA, back side) Wind direction and speed

Vinp POA

Imp Prnax

Optional

Sol-metric (Camera) Cloudiness, Rainfall etc.

Temp. sensors
(PT 100 or DS18B20)

Fig. 3. Temperature sensors and devices

Particicant | Location Latitude, | Weather characteristics
P Longitude| (Avg high, low temp.)
- Oceanic climate
(Nezzl\; ds) Eindhoven 5;' 54: é\l " |- Summer (23.4°C)
' - winter (- 0.1 °C)
Tecnalia 321N | Oceanic climate
(Spain) Bizkaia 2 '93 W - Summer (26 °C)
s ' - Winter (5.1 °C)
SUPSI 898N, | Humid subtropl::al climate
(Switzerland)| "9 | 45g7E | Summer(26.9°C)
' - Winter (0.8°C)
EURAC 4650N, | Humid subtrop:cal climate
(Italy) Bolzano 1136E | Summer (39.1°C)
y : - Winter (- 4.5°C)
CIEMAT _ 4042N, || Inland Medlterraonean climate
(Spain) Madrid 370w | Summer (32.1 °C)
P ' - Winter (2.7 °C)
KNU 3681N. | Temperature climate
(South Cheonan 1 2% 1 E - Summer (30.1 °C)
Korea) ' - Winter (-7.9 °C)
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Fig. 5. Electrical characteristics of BIPV model
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3.3 BIPV performance in different climates
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Fig. 6. BIPV temperature distribution in different climate
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Fig. 7. BIPV electrical characteristics
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