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AEC Architecture, Engineering & Construction
AC Alternating Current

a-Si Amorphous Silicon

ASTM American Society for Testing and Materials International
BIM Building Information Modelling

BAPV Building-Added Photovoltaics

BIPV Building-Integrated Photovoltaics

CdTe Cadmium Telluride

CIGS Copper Indium Gallium (di) Selenide

c-Si Crystalline Silicon

DC Direct Current

DSSC Dye-Sensitized Solar Cell

EIFS Exterior insulation and finish systems

IEA International Energy Agency

IEC International Electrotechnical Commission
IFC Industry Foundation Classes

IGU Insulating Glass Unit

ISO International Organization for Standardization
PV Photovoltaics

TCO Transparent conductive oxide

UNI Italian Organization for Standardization
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HIaBe HESAL EHYE /22 dE 229 #FN =TS SHCL 802t
H2EH0AM 88 7IEE 7HX7| fIsiME SeE 277 ERSCE IEA-PVPS Task 15
Activity "B.2: Identification of representatlve BIPV installation scenarios(CH &% Q1 BIPV A X|
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BIPV. 7#2 IEC 63092-1:2020 = Ctg Z|&E2l =0 W2t A~E 5 782 EX[(mount)
= (category) 2 2Lt

o =20 |z} yes/no

o = WREEEH 275 yes/no
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# 1. 124 IEC 63092-1 0| M 2| BIPV HE 20 HE

Category A AL, X|SYLMY, HE WREREH M2 271
BIPV RE2 HEHSZEE 0°~75° AlO|9] ZAZEZE
AX|Z0 [0°, 75°, O] Wf CtE StLtel A= HEO0| 1 Zo
AR ECHE EX).

SRR FE2 s

Category B: A, X|SYLHH, HE |
OSEHH 0°~75° AO|e] ZFAAEE

BIPV EE2 +EH

A X[ EICt [0°, 75°].
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Category C: H|ZAK(ZRCR) Qu|YH™, HE HEEREH M2 27t
BIPV 22 FEHUHOEEEH 75°~90° AtO|Q] ZAZEE
MKX|Z|0 [75° 90°], O] [f Ct2 3Lt A= HEFO| I Ho
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Category D: H|ZAKFXECR) U YUY, 2 WEEEH H2 7l
BIPV ZE2 FHUSZ=HH 75°~90° AO|Q] ZAZE=R
AX[EIC}[75°, 90°].
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HEL () 25 L7 HFHO| HZEE= HCERE B84 () 7F fREREH H2E + & 22 /0 2
ZZE0] oA A2 RE B25HH,
S2ot Eet e = Bg A0 71250 ULk
- IEC 63092-1:2020 Photovoltaics in buildings (HA=0AQ Ef¥d) - Part 1:
Requirements for building-integrated photovoltaic modules (BIPV 2& 27)
- IEC 63092-2:2020 Photovoltaics in buildings - Part 2: Requirements for building-

integrated photovoltaic systems (BIPV A|AE 2 )
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A=2m], 53| 8, XSt 8= 8= U= B MEA2EEGES XX 2, 7|AH
MHE|A S)0 M X[Ef Ml A|AEO|C em|of 7= oje =&, &, 29 % A0H
eI 2 ots +xo €, 8¢, 9 % A4H Hetes B fiEiME B2
Q450 HItkD ZHO| HFHMOF oot MEfsh Q4 MEQL 2SIl Chefot
= FEY0| MEE = UM AHER ERMA(taxonomy)e| =ES 27| ?l8 =&
7|Z=E dHELOF ot} W2t E&/ 7|=0| CtEEH SEct #3240 toiME 2FMA 7t
gettich o, &2 8 XSS 12otEAM Ol d=2a 44 7H0|EL 74 UNI 8290
(1212 33 13k 2)0] Metet ofef 7|22 €7 =& X =2FAHAE AMelsties &89l
FARSICE O3 31F 40M= d= 220 Cfet CHE E/FYBOl 2150 RACL BIPV

Agomor 24 £Eo| BRHZ NSI0|@IPY THIE M2 At oA 18 5 &)
R UM SFO| 7|eH BRE 0 ok9| AIAH, 5 WY /o] £ ot9| AIAHO RS
LIEREE 7185 245 EH9lof Tt 23 & Ut 220 thet Mot 3.2 Fof AHE|of
oI}
AN .

Rainscreen / IMassive Balconies, Dpague Opague: Transparent
Cold facade facade parapets Sloped/Pitched Flat Glazed
Exterior wall Accessories Roof

Building envelope

Double
facade Skin

a3 1. BIPV AE2 U9l 7|&XQl H3= Tl Source: Building Envelope Design Guide, [11].

Window
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3.1.2 O|&2|o} 2 UNI 8290

O|EtZ|of EF3| 7|7 (Italian Organization for Standardization)= FEE HE9| 7|&XN
A= oo Chst 25 7IE2 724 UNI 8290 Of Mot e, Ol SLE ARz
AE AA”HE EMFEASD FI7|1MC 2 o HHAQ =FC 2 Eoe = UEE A o
AL OmniClass®@= HHMYO| O B 25 AAHCZ Z2HMEQ M =HFT(0f
4N 7= 28 (built environment) TA| 2| 2F/0f CHSt StLte| EHE S M-S SHCt,

External

External Balconies,

Roofs Horizintal
walls fenestration parapets exthemal
[ I | 1 fenestration
Vertical Accessones Top Enclosures

I |

Envelope closing

Overhangs L‘ouvres and lamellas Overhangs
Horizontal Vertical shading

I |
External solar shading
devices

A% 2. BIPV H22|T[Q 7|=HMQl 4= tH| (source: UNI 8290) [12].
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3.1.3 25§ M4 - ASTM 2} Omniclass

ASTM E1557, Uniformat || = HE Q2 (elements) I = X A|Z0| CHs
TaztEl 25U E Folotht 0| AA ZZMAN St ZE ZZHE EHOX}
ALO|Q| QIAIAE M} HHO| Tk HA 9 7I&3t A2l MAbdES 3AA J7tA 7= 21t
7t 2Lt

Ot
-
o)

i

Movoyw LFGICLIGIIL VY QLIS

B SHELL B10 Superstructure B1010 Floor Construction
B1020 Roof Construction
B20 Exterior Enclosure B2010 Exterior Walls

B2020 Exterior Windows
B2030 Exterior Doors
B30 Roofing B3010 Roof Coverings
B3020 Roof Openings

33 3. ASTM Uniformat Il 2| A2 240 Ofst &7 (E1557-97) [13]

OmniClass Level 1 Title Level 2 Title Level 3 Title Level 4 Title Table 22 Reference
Number
21-01 90 30 60 Ground Freezing 22-315400
2101903070 Slurry Walls 22-3156 00
21-01 90 40 Soil Treatment 22-313100
21-02 00 00 Shell
21-02 10 Superstructure
2102 10 10 Floor Construction
21021010 10 Floor Structural Frame
21-02 1010 20 Floor Decks, Slabs, and
Toppings
21-02 1010 30 Balcony Floor
Construction
21-02 10 10 40 Mezzanine Floor
Construction
21-02 10 10 50 Ramps
21-02 10 10 90 Floor Construction
Supplementary
Components
2102 10 20 Roof Construction
21-02 10 20 10 Roof Structural Frame
21-02 10 20 20 Roof Decks, Slabs, and
Sheathing
21-02 10 20 30 Canopy Construction
21-02 10 20 90 Roof Construction
Supplementary
Components
21-02 10 80 Stairs
21-02 10 80 10 Stair Construction
21-02 10 80 30 Stair Soffits
21-02 10 80 50 Stair Railings
21-02 10 80 60 Fire Escapes 22055123
2102108070 Metal Walkways 22055136
21-02 10 80 80 Ladders 22055123

%! 4. Omniclass Table 21 - A& 284 [7]

13



[ |
y
Task 15 Enabling framework for the Development of BIPV — Catogerization of BIPV applications “
TTee

3.2 BIPV A|AEIO| &2 Xt

HMQHEl BIPV A|AR M0 = 9, TALESt ¥ & H3lsty] 918 =8 7[&XQ oighat
HEEE 57 Zee2RH F4E S8 g3 MEs S A= AlAEe
=Rt 71EH U= Helz ZelEnh tYet 7ES EMZ 22 3 ° 2 B2 Mo

250| SHSIRULCE [14] [15] [16] [17] [18] [19] [20].

goM= 7IES EHYE HEZOet H2| == Ax Al2HEE BIPvel 7|2 540
Aot A ottt O Z Y0 M= BIPVE A=2L| A|AEC=2 Fo5t OF U=
Ab ot HEEE NWE Vs FE2Z MESchE 7= EEE MEStnh 7IE H=0M
2 d=eh A5 AA"el Fol= Chair 20| As=te &+ UL

IS

XS: DHAEO o5 FEE & UAs dEHs 71 S
235 Maotl SUfet S 2ES F2ots dE /M0t (HE=0F 7|12 A
ot B).

o IDIME: X2z 71EE = A= AF Ol U= = EEs
TH(EE ML) R BEHoR AXRS 40200 It Fe BES
TS0 (HE=0F 7HH 2| C :

o LAFUMY FA: T TZuD YHS= ASme| 240f ALH (HERO

ZHEl 22| E).

<% Of ol 2

2Lt A& O|ofX|& Lt K& #2 ST d=U|oMes TAERF OE 2
A =g+ St A% 24 2ok F7|HQ EfYEAL—-E 2HEots THE 8/
A=, AS2A 2K Ale] iy #8249 DC/AC QHE (52 DC/DC Bgt 7[s& 7t
SE[OOIAM)E Zetcte THEEgr JH =2 COHE JAAMOeE 2etEX|, #HOI=d,
gugtaet A2 gA M A|LE SOICL O|F 25& BIPV A2 AA0|A 22{[0{0F
okt
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T ue

GFT 66 - glass track (backrail)
GFT 66 - hotizontal supporting profile
thermal insulation 340mm

supporting wall - brick 150mm

GFT L-profile - vertical supporting profiie
GTF Thermico STAR - sliding point wall bracket
GTF SST wall brackst - fixed point wall bracket

photovaltaic module 8,8mm

GFT 66 - steal angle
{phys. protection}

Project name.

Residential Building Renovation
Hofwiesenstrasse

P nams

Axonometry - Schematic Drawing

Source of detal

Viridén + Partner AG

Seae
A3 - 1:20 4+ 2
30 by Ot of cration

BUK-ETHZ 17.06.2019

‘4 IMARIATETNAS  BUK/ ETMzirich

Gasser Fassadentechnik AG

O3 5. BIPV IMALE AJAHL AQA Zurich CHI HAE E4, Viriden+Partner (source:
www.solarchitecture.ch).
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TTee

2Ot MEStE "BEMATE O &2 MEAAR(EE, £4E84, AN =QE AOo|CH
& 62 BIPV A|ARIO| CHB 7HEfO|11, O & 72 defjEo = LIEFH Zi0|C}

*-

External Integrated

Devices
L)
Application categories:
E

Roof

T
Application categories:
A, B

Facade

Application categories:
- _ . - —

A% 6. BIPV A|l2H 27,

a7 7. AX| AS0|AM 2| BIPV A|AHE! A2 (source: SUPSI)
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@

X|=S (ROOF)

N2 HEECH

O TSROy M HOUMHTX = o o My ojn
Kr w.xommm SG3olkFT M Q RIROAORO - O] Al
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o gy 0 2 30 20 T D= o fof < _ KT
<= o= o0 Et gy oF o o, OT N
W2 %_: Kowo X o _w____._ M| w_p_ Ko<
J0RI 70 mﬁ_vhlﬂ%oo % T N
DR CHER LD PES TR 2
._._.O._A 10 T 0 ] (@]
of Oz U M . B w-Jjo w| 31 L
_A_lﬂ._Ll_/ o o___._._._Roﬂlol_D_._L ONO T o
20 oy TH o Olgr—, & oF L
207 ol W0 oK gy " __{F8TR g
U AN o - R D= of Mt Trtm oo
X7 N Z o< . oTegr T "o
o oy 70 <0 E e oF < &I
H.:.\l)_/ ol .- A#H_ 7o._ﬁaﬂgo Il A4 41 KO Eo_a
_._._._:_oo|_._t.Ax_ow @.._x_l._.x.A \).\)._“__ELI Rolgygerd ™
olmis It & & = PR =
27 Tjo IF ol L < =35 oju < =okg U H D
R 70 .mwﬂoa Jo<F Il & 2o Bl L wol g Ho .
3 TR g KRB0 pr o 0k ™Sz SOL
MUl gy <4 FoE < B35 R« < 0] .nruox_l Lot
- —_ —_ o T ~1 -
o__mwww m__|o“_ RARE) E._WO .._muE =ﬂ.__|._Mmme.|_r_o_e me.n__.ﬂA_l
- 0K 4 A oy Ol K gpiol — o =%l N I
u_oA_=_|to TJ mm_|o|_|o“_o=_._ol ojn O Jj1 O o7 A%
= H90Z B -7 0l aK 8 gD
K _~—= — A 10 = oK . or <hu -
AT e — L7|E_2=_||._.m_. o) o R
m_:,wmom___% o |_u0Tzozo.m oS PUBIKF FORNTG
u_ei Wk op 2 <0 wl o " 105050 o U <140 0| S 50 &0 60
SO INE &+ BoKooh < T T = o o Hokaor T RUC
- E
8 %5 2
m I a S M |
B 2|3 E =
c |3 ‘= ©
a 1|8 S |®o X
o 3 | 2 & 5
K W ﬂls | w | o
Mm 5 4r 5 ﬂ_ >
h 2 |8 2|& 3
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ItALE (FACADE)
NSz fe = Je =+
Az=0| A7 0|A0

AA
H =

=1
|2 ®E™O|Ct

Ito
%
1T

Y o
30
—rr
r
ofm
bl

ro
™

O

4
=2
x
E_|
>
[
rlr

FHEE Curtain wall

|

(Source: Ertex Solar)

Jo
to
riot
o
o
-
—|H
re| ot |

IB{rir
1A

Asenl g2 AAHEIH, N Ee
f FdQ4vt HFxEHOl GHF
Ele g2 FgEof AL AEH2 1
Ao, AFOl HE oo DAEZL
=9 R0 HE = UAEF =FHo=
getdoz Re[Ee
5)2=2 A&7
, g, % T ¥ 3 Z
. "Warm LtALE"S| AL = QUIIE 2
£ LIECh Ol AE(stick) AIAH,
=X Ad2tE Z2f0|F(Structural Sealant Glazing:
HZOE 17 s i MAEQF 22 CHEeh 245 A|lAE
ToE = ACh M 7|2He HEis ¥&2Qd, 4§ =
HEjoiM= =&t 0|FQm TAIEE Foldte O AFEE =+
ACE  EfLE2 Yooz  [E|-REl 249 YWHEZE
AYEHEE E= 99 7|as ALE5IH Tt SHEof Al H
ot tsde i 2
Fele XA ttdg BT I8l 16
Arg3tCt.

—1ne
P I
o 2 |n
2 Ir
0
Py
ik
Sh=
ﬁol:o
ot
Hro

2T
n 4
mo
J
20
k1
e}
W
il
o
|-o -
-Ir

kl
b
n
k=)
IH so
|0
2
L
T
|_J
u
=
10
-
)

X

==

u

o>
gjo T
L—T—IJHJ
rm

0

Ho

N

El

>C o 11 >
ot ool |ne
i 2ok iy

for ©

G

~

0%

o |
» 1t f

C
°
ofH
1=
rr
0z '
ofd
o]
o
i

#H|@IA 3 2 Rainscreen "2EE(cold)" E= A DIMEEZRE 2N U=H, SHE2
AL o7 71X, 35 & Sz FEE 0 UL 6E0=
HE ofttnt HE WFEE S KHAEA  &U|EE=
S&(cavity)y HEO EI¥e=2REH &= g0 ABECLCH
golAamgl2 e 27|18 ZA7|=0 o|&4&Oo|CE O HEE=
StEto ZHTERE 7T "S7[4l(vented)”; SHERA AT EEO
"2t7| A (ventilated)” 775 71 S5 WOl #=S 7T "€E
T S2}(pressure equalized)" ZeIAFZCE L = QUCL

(Source: Viridén + Partner) Ciol MotRet 1 gM82 717 A4S Zoef M2 A= 220}
=™ £F 40| AlS0 Lt ACk Yutdo=z EjYdE 4=
=53, H=2Y A5 S I{Eo FASHA 82AIZE = UL
59| Rel EEetMy, AN, 37 §) 920 Ct=2| A0/H
HiX|HEHE 7HE == QULCE (A8 6 EX)

0| o|m| THAtE Ol 2| mfAMEE 2o 8l 222 &l 37|17 28 = U=
F Mo fEl B2 O|FOX RUCE 20 cmOlA == O/ 7K
OlE& O] J72 121 X2 ERoM H=2 Eass
SAIZ|HM ot 2&, High A2[o| XpEH dghZ SiCt HRZ
OIAFETE O] BR0|= HIE HHES ZR=E SHA| X[ EfYE2
HEHN FAISHA HEE o UL} MElA, 0= 29| tHE ||

Double Skin Facade .

(Source : smartflex)

7 R(IGU)EH7[£Ct= 2| 2t0[H|O] E0]L}.
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ItAFE FACADE (next)

% Window

(Source: Physee)

o ojn Ok o 4 03t
I & 1~ modrjo

o

rrofr 10 K14z

HR ox OH 11 ro

MgHof STE 4 Uk

M35 H Masonry Wall

03

S I JE I HR

I
g

10

o morlr
o o
-||I gz

Moo

1E
Il

(barrier wall)” &= "Of2A E(mass wall)'2 HZ, M|

=32|E &Mz =g HlH, 0l iS22 Ee

o L

ot

0

r

EL =29 MEFH AE = A=l Z2|7HAE E23EE
Ctd S OfZh A|AH" EIFS, 7|EDH X8 BEHI A=
HIHIEO| ZACl= LXMo =2 oESHAHLE =
o] 2NMC 2 XEst7| floff ¥ T, M 8
ZO|AM) M= CHQIQF D2 ELZ AfO| A AT
.

in+°

4

s

QX UM EX| (EXTERNAL INTEGRATED DEVICES)
|2 2@ WESHE HEQm o] 240k AIAH,

(Source: solarinnova)

b2 X[S2 7hgArE| o U= E= FHO|CH

ir
(Source: energyglass-STG)

l

Hiats, 3L, 82 52 7|EF 22 7HEARE o /=
0
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2AZ UM HX| EXTERNAL INTEGRATED DEVICES (next)

70T Canopy Neml= H7H7F §&E 2E2|7F Qs Xle = fEEE,
o| 7

Z|&z=A0| ti35t0f 2A=0[Lt oAz Mo %% Hag =
ULt ofg{gh 7§ = 1|9 J(|7<I'.: 0| £AE HE0|L Me=z
clol mxjel g2 K4 FA T =Y 1x20| o
ol = 0fFlct,
(Source: Onyx oIar)
Q A} X+ Solar Shading LA Xt (solar shading)= = P22 S0+ EYYE F =it
= C
E —

o= =
ZtAlg el g zHeiote O AEE &+ A= MH
FH E= X}%tﬂf £2 BYE HOoEX|S Zefotet.

; = § =

(Source: Colt)
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4 2=

BIPV 252 7tstt Aol & I HEF0F0| &7 Ciyet ddut 37|z 250 &2 +
ULt B MUoM= 2541 HEE0E EMz AEoM 78S BIPV M=
LEHQ HEE XMSotth. a2, diXel Ef¥EV|snt SYanel Yle HE2 O
ALK $2 ME2 BIPV 282 &S 7ISSHA & + ULh BIPV 2ZE9| 7| 24
o

SO0 CHot 20t A 242 22 dE =20 =l = ULt [6].

EHEE EC|2 3 HFS}

BIPV M B2 &<X SHE O e} CHZaf 20| "ok 5= Urt

=25 Y (Opaque): 7tA|EM S FIAZ|X| = ZE2 XA otCt

HIEH (Translucent): 7HA|EME OiEE M2t FENA7|= 2ZE2 X|HSHEH, O

SSiM= SHM7F =5 EO|X| =Lt

—'.E—':'g" (Transparent): =0f & dxo| LtEH0] 0| ZHA[EAME EMtA|7|= B&E X HSH=0,
=

o

2 (REZF, source: Physee)
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E=EE
=
=i

i

1

d8 9. THZET™EME[E(c-Si) EHYMXZ THE BHEH(semi-transparent) & (%, source:
Z (2EZ, source: Alain Herzog,

m
=
D
>
wn
(@]
)
=
oQ
HU
N
lo
]
0Q
al
Rl
Hu
2
rin
Y
L]
4m
ol=}
ozt

O o

Architect: Richter Dahl Rocher)

Qo] St HEQ| Xoto B F7to| HEL EX|BHC}

—

e Semi-transparent: =0 2 FEo| 4HEH0O| GO ZHA|ZME FotAIZ[X[2 2 & T
= —
= =

YT AFBOE QI6t0f HEFOR KYO| YHS e BES XY
o Semi-translucent: 7HAI B S T & A2t £TA7|0 25 YW AHOE
Qlotol BEMOE FYO| YIS We DES KWt

HHM(planarity)2 ELHZ 3 HFE3}
o WEFH (Flat): StLIQ| THY HHOZ LIELY 4 Ql= RES KAL)
(o]

o TMY (Curved): otLto| T HHOZ LIEIE o Ql= 2a5 X[t

714

>E
>E

gh(rigidity)2 ECHZ $F HF$}

.« BUAE (Flexible) KT AEE o5 Z7)0l UA B 4 AD FRO=
A 4 Y BES KWL

. W (Rigid): USR] R (YBHOR SO02 HO|X| s 88 THsE WO
ot xR ABEIE S5 E0IA HEATF BIFX| ROOF ) RES XLt
WSt HAS JHT MO BES 0| ¥R HOR ZHFIICY

MO|ZE EOE ot HF3}

—_

e [LHY (Large): 72 MZ Ol 2HZO|EZtE 26 O/HE ZSIAHL 2F & 2
OB E =15t 258 X[FCt [21].

« &2 (Shingle) (82 E0|ELl EIY): 72 MZ 25 09 0| 0|32 2ES
X & otet,

o %1t (Regular): #l 271 HF0| SO{7HX| Y= RES X|H St
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a8 11. 222 Romanshorn®| Alleestrassed| U= CH7t7 FEIE AZ0| ETY EfLE
A= 210i9| AR (1%, source: Viridén + Partner) It S StuttgartOl U= 73 A|EH ASO
MEE EEd EfYE glazing| A 2| {IFE 22 (EZF, source: Ed. Zublin AG)
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TTee

5 1884

BIPV 2&2| 2A0= d+ 250 tiH5l0] O E2 A=H dsut &S fld R 7K
W Atehol Zete|of QUL Ef¥FE =0 2 OhE 8R4 d=9 240 o & 27|
o o = 82 & ALk £t pv 252 OFF el 722 F8E & U=, 6714
EfFE 2t0[H0|E= FEl +d Thelel B2 FO|tt.

ChE2 BgEE=E2l 7|2 #3220 tigh §2l0|tt [22].

ENLHX] (PV cell)

Ol Eigd X, 2% MF AL TCO a2/ HAMEX|] ZEOo=Z HY) Ol EfY

SAOHXIE H7|2 BigtAl7|= BI)PY 22| 7[=H ¢l tHR|O|CH

(BI)PV EX|XYf (encapsulation)

21 CHE o8 AEARRH YR} FETF S B2 MI|H HAZ FAISHH
e N

2tO[H|O|E F AOIS BHAIZ|1 72 THYe EfYd =AtES FIAIZILE [23].

(B)PV ZEEFH (front cover)

B2 = ¢ZS Fd%ts otk olgel FHol 2=z USOHT AE. SX|E
ENSHR|2t 2|20 2tdH Bt HU|H HH 7|55 MSSCt

(B)PV #{HH (back cover)

B S0 HEZZS FHot= StLt O|4el T2 THEOT AE. SX|E EfLYTX|Qt
20| 2tEM Bt MI7|M HA 7|52 MSotH 7[AAE 2k A x| ot Z42 Ax
o 4 2dE EFE == UCL

(BI)PV 2t0|H|O] E (laminate)

ZEEAY, SAMN, YK, 220, HAHR AEY

ZutE. YA E2 GMEAQL JHEAIE| A €2 1d24 Ao FEoE HEHELC}
(TP Y2 2fF Argtol ofH).

HMHA (junction box)

EYBDE 90 Qs MY o BB Q3O 22t HIHOR AL Y1 U
= ENER PP NERE)

o

HiO|Tj A C}O|2 E (bypass diode)
20| 47l & = OrEE A2 MR R = URE WS 2 StLt 0ol Ao
4 AZE CO|QE. HIO|IfA CHO[REE= HX| £ ZYO| &g =E0| =7 ME0

BIPV 2=0|A £3| Z25}Ct.
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6 2 XH

I[EA PVPS Task 13LHOIA ST1.10{= ENQFZ AXHOf| CHSH XA s=0] Q9|0 QUL [24].

07| Mt O 292 ECH2 23 [25, 2610 7|SE LhSS EBAIZ 7|& St X} BhCH,
UBtEol HYYRES MPo| BIH(Re Eb B0 TEEAE) T8 BB,
Z2|0) WA Eb S5 AZATE THE WHH)OE EX|E Ciho)

ArS Ol A= EfQF
MA2 BYECL O] OF 4% SBHs DY YRS LT0/H)22 S2N0I(QI2EH0|X]
28) 2P REH XX YS JNH BB BE YA FQ3 QTS oA Hok HYY
LYBOM WS HEE BE 9RO SXIE YMYA Lo AZE 3% 2o[of/2 =S
Sof MEECh AFg FO A%|= CH T 2L,

oI-L”_

|'|]0|-

(B)PV = EEFH (front cover)

DEEJME YUHOE YABO Y SBE, (2 YT PEH B3, 3) £
A HEO| Cfek Feol A4 Al JHK| 758 Sy
E

— — O 11—

. MHE (<120 ppm Fe) BEE 92| E& 3 g2l ERHY ¥ S4E
STRAIZ|ALHEAISR] 2E) X SHS ZAAZ|IZLHQ YR RE) B2 BIPY
|

2EEY, ZAS)0| MZS 27| ) 7
. Z¥ Y BYNE 2880 BY =2

Z2|).
(BI)PV EX|Xj| (encapsulant)

It| <

SAME Lt 22 7Iss SFot00F ottt (1) 21t 7|Et 2td AEYHAZRH At
583 BE2otd, (2) "7 2YE wAStd, (3) 2HOHOIE & AO[o] HAEHS
MSsHOoF ot1, (4) EfYE |2 IpE(c-Si &2l 8% 300~1100 nm) HEIOAM Fat=7}

= OFOF SHCH [23].

o EI| (EIU-I-H|I'Y OIMHO|E) (EVA); Ol 221t HIZ OtME|O|ESl FZ2|M;
EfFZE=0A AL Rl 7tE RS X (B3l 7|E EHES| 89)
o EC|HE FE|Z (PvB), 7ty X[, o 2y, 241 RIEEE 27ots

HEE00 CHEE AHEEICH RMH2E BIPY 2| Rel/fEl 20| AHSEICH
o Ef|2HT (PO) HtAEDQ EUtAE HEtAED (ZZ POER} TPO); 22 /W& &

SK| 2% [28].
o Ok, 37| FiE0| O ROt =0 Pt =8 EHITXE22 9
A& &l e

o HE|Z (B=tet H[Eot A[AE); §P§P‘* SR 284 - 20| i F5;
o ZC|ME HEIOIIEYIOIE (PMMA), E7tad HEfAED.
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PV- 243} 2%l (active materials) / EHZ T X| (solar cells)

x| 2o AOLE 240|0f(Smart Wire) [29], ZE| 2+0]Of(multi-wire) [30] X &2 (shingle) &=
AZ 31] 7I&2 H2 =5 AO0[0(X[E 200~300 um)E ABSI0 MER ZE HAHE
7+SSHA Bt
o ZAYAEMEZE (c-Si); THEE(mono-crystalline) 2|2 £ CHZEE(poly-crystalline)
HE|F 7Y g2l ArEEls EfYE gd 4% dHEY HYTHXZE 0|8 Zhs¢t
A EHEE A2 I 85 2l& £ 240|072 £ 2)E 8o HdE%l=d,
£ 2EFM-2 &0 22 29 A2E) B I2d HAM(E2IM HEHALL
um 27 € Ag YAHE Soff 20 HZE =L
o O EfYTX|: CdTe, CIGS, CIS, a-SI, §7| 24t, HEEATIO|E,

(BI)PV §HH (back cover)
B E (1) 24 2AEYAZREH E AY, (2) EHYEZE MAQ 7|8 HAH 2F (3)
7|AA XX A 4)BIPY 20 MM S/ SEEHEE X SlOF B} [6].
o Ef2| (glass pane)
o Z AX| IY'E (O, AE, 2TAXY 20| 0| E)
o EZ|M AX| Of2ff AXHO| BS=Z E (CHE BHAIE) [32]:
o EZ|of& HY=EOIE (PET); 7|AA Z =7} =1 7| H|Hg0| =L}
CHE 29| BHA|E AEHO| LJE A2 AZEICEH
o ERERREZ|IH: E2/H|E EF2I0|= (PVF, Tedlar2 ¥2{d)
Zc|H| 2| EF 20| (PVDF); LIE HEH0| =5 — 27 &2 fgt

2.

Z2|0t0| = (PA); 2/F2t LHE 55 ?IS 2 2(F) free CHEF (PET Z0{0f

2tO|H[O E).
o Z2[Z2ZEH (PP MZ22 &%, 257 SYET EC|S2E3-5; YAIEO
A&

=2 dat 71Ex2| 4 (Frame and edge sealing)

CHE=2l BIPV 252 =g Rl0] A EX T 2= AMCEZ Zed=LhE Sl
I 20| HZdkl= YR0s ZYLE HIEICEL SX|X WHEZS =& Tt 2HSIY
a5 =2 =7l 2t 8ol dgs MIetot. = o] gl REl/wE
ZE0= AR 2 HFEE X567 /o 22| Axe| 7HEAE| HBES AE5t=
BRI BohUR& 220l H)
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7 BIPV A|AEIO| 80 At

ChE ®BOAM= 32 Fol d2l& BIPV A|I2ESl 80 7l 20N 71 2l AM8&l=
Solo{et et FElotRA oM Ciyet Lt Qlojzo] HAYE Zo] ot RULCE S2/0& 3T
TOMA 7t S o=2 ARBLR[= Ol 83 oloM S2/RA Al2ESE 235t O
AMEE CHE 38 E Zeot7| flet A0|Ch

E 3. BIPV A|AHIQ| 80 AFH

x| 8 ROOF

A% NE AR A E] B B

Discontinuous roof Cold or ventilated roof, shingled roof, tiled roof, slate roof, pitched

roof; sloped roof

S ITALIAN / ITALY: copertura con manto discontinuo

j DUTCH / NETHERLANDS: schuin dak

SPANISH / SPAIN: cubierta discontinua

FRENCH / FRANCE: Couverture de petits éléments
GERMAN / AUSTRIA: In-Dach-System

GERMAN / GERMANY, SWITZERLAND: gedecktes Dach,
schuppengedecktes Dach,

tafelgedecktes Dach

(Source: Schweizer AG) JAPANESE / JAPAN: AEER, ERER

CHINESE / CHINA: 3% ZETi

FRENCH/ CANADA: couverture discontinue
SWEDISH/SWEDEN: Taktackning med mindre enheter (t.ex. tegeltak,

shingeltak)
RS PABAIZEo] NEEHE 8
Continuous Roof Flat/Planar Roof, low-sloped roof, corrugated iron roof, metal roof

ITALIAN / ITALY: copertura con manto continuo

DUTCH / NETHERLANDS: plat dak

SPANISH / SPAIN: cubierta continua

FRENCH / FRANCE : Couverture de grands éléments

GERMAN / AUSTRIA: Flachdach

GERMAN / GERMANY, SWITZERLAND: Foliendach, gedichtetes Dach,
Blechdach

JAPANESE /JAPAN: FF1RZER, 7 7 v bV —7

(Source: Fllsom) CHINESE / CHINA: Z‘SEE]ﬁ

FRENCH/ CANADA : couverture en continue

SWEDISH/SWEDEN: Taktackning med storre enheter (t.ex. plattak,
duktak, papptak)
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X|S ROOF

OIE2|2/H% Atrium/Skylight

RAFBF A|AEHO AFEE[E= &0/ Glazed roof, (semi)Transparent
roof, Overhead glazing

(Source: Onyx Solar)

ITALIAN / ITALY: atrio (atrium), copertura vetrata (glazing roof),
lucernario (skylight)

DUTCH / NETHERLANDS: large: atrium; small residential version:
veranda

SPANISH /SPAIN: cubierta acristalada (glazing roof); atrio
(atrium);

FRENCH / FRANCE : puit de lumiére

GERMAN / AUSTRIA: Dachfenster, Oberlicht

GERMAN / GERMANY, SWITZERLAND: Glasdach, Oberlicht,
Atrium

JAPANESE /JAPAN: 7 M) L/ by T 24 FKRE,2HA 74+

CHINESE / CHINA: /X &

FRENCH/ CANADA : puits de lumiere; lanterneau

SWEDISH/SWEDEN: glastak, atrium, takfonster

IOIAFE FACADE
HEE Curtain wall OA[BF A X EIOf AFEE[E 20/ Warm facade

(Source: Ertex Solar)

ITALIAN / ITALY: facciata continua

DUTCH / NETHERLANDS: gevel, facade

SPANISH / SPAIN: muro cortina

FRENCH / FRANCE : Mur-rideau

GERMAN / AUSTRIA: Vorhangfassade

GERMAN / GERMANY, SWITZERLAND: Vorhangfassade, Pfosten-
Riegel-Fassade (PR-Fassade), Riegel-Pfosten-Fassade (RP-
Fassade), Elementfassade, Warmfassade

JAPANESE /JAPAN: #—7 > 4 —JV(Curtainwall), / v 2 & >
Hh—7T > 74— (Stick system), 2=y b Hh—TFT > x—I

( Unitized curtain-wall system), #i& &L or SSG #%
(Structural bonding-SSG)

CHINESE / CHINA: I &EE

FRENCH / CANADA: mur-rideau

SWEDISH/SWEDEN: Glasfasadsystem

|21 A 32 Rainscreen

L2ALBF A[AEIO] AFEE= £0/: Ventilated facade, cold faCade,
cavity wall

(Source: Viridén + Partner)

ITALIAN / ITALY: facciata ventilata

DUTCH / NETHERLANDS: vliesgevel, glasgevel

SPANISH / SPAIN: fachada ventilada

FRENCH / FRANCE : Fagade ventilee

GERMAN / AUSTRIA: hinterltftete Fassade

GERMAN / GERMANY, SWITZERLAND: (vorgehangte)
hinterltftete Fassade; Kaltfassade

JAPANESE / JAPAN: 5@ % B #85% (Rainscreen, Cold faCade),
WG 7 7 ¥ — K (Ventilated faCade)

CHINESE / CHINA: &/BERiE

FRENCH / CANADA: facade ventilée

SWEDISH/SWEDEN: ventilerad fasad

‘=
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‘=

FACADE

0% ola] TATE
Double Skin Facade

RALBF A|AEIOf AFE L= &0/ Second skin

(

ITALIAN / ITALY: facciata a doppia pelle

DUTCH / NETHERLANDS: geisoleerde gevel

SPANISH /SPAIN: fachada de doble piel

FRENCH / FRANCE: Facade double-peau

GERMAN / AUSTRIA: Doppelfassade

GERMAN / GERMANY, SWITZERLAND: Doppelfassade,
Pufferfassade, Zweite-Haut-Fassade, Zuluft-/Abluft-Fassade,
Schachtfassade, Korridorfassade, Kastenfensterfassade

JAPANESE / JAPAN: £ 70V 2% Y, TNV 22X 27 7 H—F

CHINESE / CHINA: X Z &1

FRENCH / CANADA: fagcade double-peau

SWEDISH/SWEDEN: dubbelskalsfasad (accessible), hybridfasad
(non-accessible)

% Window

FALBF A|AEIOf AFE /= &0/ Fenestration

(Source: Physee)

ITALIAN / ITALY: Finestra, serramento

DUTCH / NETHERLANDS: raam

SPANISH / SPAIN: ventana

FRENCH / FRANCE: Fenétre

GERMAN / AUSTRIA: Fenster

GERMAN / GERMANY, SWITZERLAND: Fenster, Fensterfassade,
Fensterbandfassade

JAPANESE / JAPAN: & (window) or * v ¥ (sash: sash is window

frame but sometime used insted of window.)

CHINESE / CHINA: &P

FRENCH/CANADA: fenétre

SWEDISH/SWEDEN: fénster

MZ ¥ Masonry Wall

AP A[AEIO] AFE L= &0/: Solid masonry wall, massive

wall, barrier wall

ITALIAN / ITALY: muro, parete massiva

DUTCH / NETHERLANDS: bakstenen muur

SPANISH / SPAIN: muro de mamposteria

FRENCH / FRANCE : Mur maconné

GERMAN / AUSTRIA: Mauerwerkswand

GERMAN / GERMANY, SWITZERLAND: Massiv(bau)wand
Mauerwerkswand

JAPANESE / JAPAN: #H7&3& (masonry)

CHINESE / CHINA: B3R5

ITALIAN / ITALY : mur en magonnerie

FRENCH/ CANADA: mur en macgonnerie

SWEDISH/SWEDEN: murad vagg (masonry), massivvagg
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QIEYUMH EX| EXTERNAL INTEGRATED DEVICES
7t HM Parapet PAFBF A|AEIOf AFEE[= &0/ - Railing

ITALIAN / ITALY: parapetto

DUTCH / NETHERLANDS: borstwering

SPANISH / SPAIN: parapeto

FRENCH / FRANCE: Parapet

GERMAN / AUSTRIA: Parapet

GERMAN / GERMANY, SWITZERLAND: Parapet, Bristung
JAPANESE /JAPAN: /N5 Xy b

CHINESE / CHINA: ZzJLi&

FRENCH / CANADA: parapet

SWEDISH/SWEDEN: racke (slim construction), sarg (wall-like
construction, also low height)

7t Balustrade RPALBF A| A EIOf AFEE[= £ 0f - Railing

ITALIAN / ITALY: balaustra

DUTCH / NETHERLANDS: balkonhek, balustrade
SPANISH / SPAIN: antepecho/barandilla

FRENCH / FRANCE: Balustrade

GERMAN / AUSTRIA: Geléander

GERMAN / GERMANY, SWITZERLAND: Gelander, Balustrade,
b i Bristung

(Source: energyglass-STG) JAPANESE / JAPAN: £1&

CHINESE / CHINA: #£#F

FRENCH / CANADA: balustrade
SWEDISH/SWEDEN: racke, balkongrécke (balcony)

7 =I] Canopy LCHE &9/0f: gazebo, carport roof

ITALIAN / ITALY: pensilina

DUTCH / NETHERLANDS: doek

SPANISH / SPAIN: marquesina

FRENCH / FRANCE: Verriére

GERMAN / AUSTRIA: Vordach, Terrasse

GERMAN / GERMANY, SWITZERLAND: Vordach, Uberdachung,
Flugdach, Baldachin, Membrandach

JAPANESE / JAPAN: ¥ v+ /E—or ¥+ /E—EIR
CHINESE / CHINA: Fi3&

FRENCH / CANADA: Auvent

SWEDISH/SWEDEN: skarmtak

(Source: Onyx Solar)

31



[ |
y
Task 15 Enabling framework for the Development of BIPV — Catogerization of BIPV applications “
TTee

8 HI1EH

[1] P. Corti, P. Bonomo, F. Frontini, P. Macé e E. Bosch, «Building Integrated Photovoltaics: a practical
handbook for solar buildings’ stakeholders. Status Report 2020,» SUPSI, Bequerel Insitute,
https://solarchitecture.ch/bipv-status-report-2020/, 2020. [last access: March 2021].

[2] A. Scognamiglio, «Impiego del fotovoltaico negli edifici e scelta dei componenti appropriati,» in
Fotovoltaico negli edifici , Edizioni Ambiente, 2013.

[8] C. Schittich, «Building Skins. in detail,» 2006.
[4] IEC, «IEC 63092:2020. Photovoltaics in buildings,» 2020.
[5] CEN, «EN 50583-1. Photovoltaics in buildings - Part 1: BIPV modules,» 2016.

[6] T. Kuhn, C. Erban, M. Heinrich, J. Eisenlohr, F. Ensslen and D.H. Neuhaus, «Review of Technological
Design Options for Building Integrated Photovoltaics (BIPV),» Energy and Buildings, vol. 231: 110381, 2020.

[71 OmniClass, « UniFormat® for Table 21 - Elements».
[8] NBS, Uniclass 2015.

[9] IS0, «ISO 12006-2:2015. Building construction — Organization of information about construction works —
Part 2: Framework for classification».

[10] B. Deniotti, M. Dejaco, F. Re Cecconi e S. Maltese, «Sistemi di classificazione per il costruito,» 2011.
[11] A. Chris, «Building Envelope Design Guide,» 2016. [Online]. Available: www.wbdg.org.

[12] UNI, «<NORMA 8290-1: EDILIZIA RESIDENZIALE SISTEMA TECNOLOGICO — CLASSIFICAZIONE E
TERMINOLOGIA,» 1981.

[13] ASTM, «Standard E1557 Classification for Buildings and Related Sitework - UNIFORMAT Il,» 1992.

[14] Kiss Cathcart Anders Architects, Building Integrated Photovoltaics, National Renewable Energy
Laboratories, 1993.

[15] C. Abbate, L'integrazione architettonica del fotovoltaico: esperienze compiute. Progetti dal case-Studies del
task 7, International Energy Agency, Roma: Gangemi, 2002.

[16] P. Bonomo, F. Frontini, I. Zanetti, E. Saretta, M. van der Donker, G. Verbene e F. Vossen, «BIPV
product overview for solar building skin,» EU PVSEC, Amsterdam, 2017.

[17] International Energy Agency-SHC Task 41, "Solar Energy and Architecture,” [Online]. Available:
http://task41.iea-shc.org/. [last access: March 2021].

[18] C. Luling, Energizing Architecture. Design and Photovoltaics, Berlin: Jovis, 2009.

[19] «Cost Effective, 7 FP,» [Online]. Available: http://www.cost-effective-renewables.eu/. [last access: 2014].

[20] «Construct PV» European Union's Seventh Framework Programme, [Online]. Available:

32



[ |
y
Task 15 Enabling framework for the Development of BIPV — Catogerization of BIPV applications “
TTee

http://www.constructpv.eu/. [last access: March 2021].

[21] IEC, IEC Commitee Draft 61215-1 ED2 Terrestrial photovoltaic (PV) modules — Design qualification and type
approval — Part 1: Test requirements, 2020.

[22] IEC, IEC TS 61836 Solar photovoltaic energy systems - Terms, definitions and symbols, 2016.

[23] Czanderna, A. W., Pern, F. J.,, «<Encapsulation of PV modules using ethylene vinyl acetate copolymer as a
pottant: A critical review,» Solar Energy Materials and Solar Cells, Vol. %1 di %243, p.101-181, 1996.

[24] Oreski G., Stein J., et al., «<Designing new materials for photovoltaics,» Report IEA-PVPS T13-D1.1:2021,
2021.

[25] Omazic, A. et al., «Relation between degradation of polymeric components in crystalline silicon PV module
and climatic conditions: A literature review,» Solar Energy Materials and Solar Cells, Vol. %1 di %2192,
pp123-133., 2019.

[26] I. Peike, «Overview of PV module encapsulation materials,» Photovoltaics International, Vol. %1 di %219,
pp 85-92., 2013.

[27] Eder, G., Peharz, G., Trattnig, R., Bonomo, P., Saretta, E., Frontini, F., Polo Lopez, C., Rose Wilson,
H., Eisenlohr, J., Martin Chivelet, N., Karlsson, S., Jakica, N.& Zanelli, A., «Coloured BIPV - Market,
Research and Development,» IEA PVPS Task15 Report T15-07: 2019, 2019.

[28] Adothu, B., Bhatt, P., Chattopadhyay, S., Zele, S., Oderkerk, J., Sagar, H. P., Costa, F. R., and Mallick,
S.,, «Newly developed thermoplastic polyolefin encapsulant—A potential candidate for crystalline silicon
photovoltaic modules encapsulation,» Solar Energy, Vol. %1 di %2194, p. 581-588, 2018.

[29] Soderstrom, T., Papet, P., Ufheil, J.,, «<Smart Wire Connection Technology,» 28th EU PVSEC; 1CV.2.17,
2013.

[30] Braun, S., Hahn, G., Nissler, R., Pénisch C., and Habermann D., « Multi-busbar Solar Cells and Modules:
High Efficiencies and Low Silver Consumption,» Energy Procedia, Vol. %1 di %238, pp 334-339., 2013.

[31] Tonini, D., Cellere, G., Bertazzo M., Fecchio, A., Cerasti, L., Galiazzo, M.,, «Shingling Technology For
Cell Interconnection: Technological Aspects And Process Integration,» Energy Procedia, Vol. %1 di %2150,
pp. 36-43., 2018.

[32] Gambogi, W., Kurian, S., Hamzavytehrany, B., Trout, J., Fu, O., Chao Y., «The Role of Backsheet in
Photovoltaic Module Performance and Durability,» Proceedings of the 26th EU PVSEC; 4AV.1.10., 2011.

33



Task 15 Enabling framework for the Development of BIPV — Catogerization of BIPV applications

ro
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accessibility criteria

air gap

antireflecting
applications

atrium

awning

back sheet

balustrade

bifacial

breakdown

Brise soleil

building envelope
building added PV (BAPV)
building integrated PV (BIPV)
building skin

canopy

categorization
category

cavity

cladding

co-extruded
component

contact

crystalline silicon (c-Si)
curing

curtain wall
dye-sensitised solar cells
edge sealing
elastomer

encapsulant
encapsulation
externally-integrated
facade

fenestration

front sheet

gain

individual parts
interconnect

International Electrotechnical Commission (IEC)
International Energy Agency (IEA)
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laminate
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masonry M=
material A XY
membrane o, HEgy el
metallization S&EM=2
module o=
non-sloping H| QAL
opening e
parapet LhZE (24 e )
parietal walls Qx H
photovoltaic (PV) Eff QF2
pitched AAZ
planarity HHM
polycrystalline silicon (p-Si) CHE™Ade 2
radiation At
rainscreen folazel
reference Hx
requirements =]
rigidity s, A%
roof-integrated e
scheme XA, 28, A=l
sealing Alg
shading E=Xe:l
shingle 2=
silver, Ag A, 2
skin-integrated QO YN
skylight HE
soiling Lol
solar flooring Ef QF 2 HEEHRY
solar shading AL K|
solder a0, g
standard T4
string AEEY
taxonomy 2E2HA
tempered glass g3t |l
thermal transmittance =
thermoplastic gotay
thin film gtok
toughness ol
transparency Bz
transparent conducting oxide (TCO) EYHEAStE
vented E7|Al
ventillated 7| Al
weatherability L=
window o HE
sta &4 £2|: khdbs52@gmail.com
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