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Erfarenheter fran foreskrivande led,
integrering av solceller i glas

Mats Lindstrom,
Senior Advisor Glas och Fasad
WSP Property & Buildings
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Balkongracken

Balkongracken med integrerade solcellspaneler
Bildkalla: Light Energy Consulting AB.

Fullriggaren, Gavle. Bildkalla: Gefe Dagblad.



\\\I)

Kontaktdon

12

TSNS Y

A

A

ooy P>
OUOMNNNNANNNNANNNNNSNNNNNNNNN
| max. @50 |

' min. 940 I

NN

2-6




\\\I)

Terrasstak/Carport

.....
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Solceller som tak ovanfér parkeringsplatser, Skaraborgs sjukhus. Terrasstak utgjort av semi-transparenta solcellspaneler. Plats: Simrisbanvagen, Malmé.
Bildkalla: Skaraborgsbygden Bildkalla: Charlotta Winkler, WSP.
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Staket/bullerplank

Solcellspaneler som staket/bullerplank i Katrineholm. Bild: Sanna Nilsson, WSP



IS8
U,

12 (13) mm

Z

<> 12 mm

— Zppen.

r—

\\\I)

| -
O
e
'
O
e
-
O
'
e
-
©
A’
Q

e

—



\\\I)

Ostra Kalltorp 1, Géteborg — Ivar Kjellberg Fastighets AB och Tuve Bygg
BIPV enkelglas med nagra olika bruna/terrakottafarger
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Dermanord HQ Gothenburg — Sweden 2008
Product : LacobelActiveProduction Plant : Soltech(BE)

)




\\\I)

NCC Headquarter Solna — Sweden White Architects
Product : LacobelActiveProduction Plant : ISSOL (BE)
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Brynsengfaret School Oslo — Norway© HRTB Arkitekter
Product : LacobelActiveProduction Plant: ISSOL (BE)




WS Friskvaderstorget Goteborg
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| S33 Oslo — Norway LPO Architects
Product : Vision SquareProduction Plant: ISSOL (BE)
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wWsp Magasin X Vasakronan - Uppsala

Vinnare av Solenergipriset 2023
Arets anlaggning byggnad
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Nordic Choice Hotels - Solna
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Logistikbyggnad - Jonkoping




Orebro

Stadsbyggnadshuset Orebroporten
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Stadsbyggnadshuset Orebroporten - Orebro
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WS Lumi Vasakronan - Uppsala

Lumi betyder Light of Life. Den nya ljusgirden skapar ljus och rymd.



WS Lumi Vasakronan - Uppsala
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Drivbanken Fyrtornet Granitor - Malmo
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BYGGNAD

Fasadsystem i Fyrtornet

Fyrtornets fasader ar en viktig del av byggnadens arkitektoniska uttryck. Mot norr
och vaster bestar fasaden av en enkelskalsfasad med val tilltagna glaspartier som
ansluter mot fasaderna mot séder och 6ster. Fasaderna mot séder och 6ster bestar
av en dubbelskalsfasad. Innanfor det yttre glasskalet och mellan det inre glasskalet
huserar trippelvaningshoga terrasser med vaxter och grénska aret runt som ar
tankt att anvandas som rekreationsyta.

FYRTORNET ar den forsta
byggnaden som byggs

i Embassy of Sharing, som
innebar ett gemensamt
helhetsgrepp utifran ett socialt,
ekonomiskt och ekologiskt
perspektiv. Utformningen,
materialen och tekniken liksom
innehallet i omradet tar hansyn
till FN:s 17 globala mal i Agenda
2030
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LOBALA MALEN

Monokristallina solceller -

integreras i 2-glas isolerruta pa ?@ W forhallbar utveckllng
lutande glasfasad mot 6ster och ‘l‘

séder.
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63N SYSTEM FOR RESERVKRAFT, AVBROTTSFRI KRAFT ELLER NODKRAFT
63.NB System for reservkraft

For att 53l kraft till isanlaggni ska ett gat i form av

pa planer med i till markiser.

63.p SYSTEM FOR ELENERGIPRODUKTION
63.PD system for i ! rgi med

Produktionseffekten beriknas fram efter projektering av utnyttjad glas och fasadyta.
Monokristallina solceller integreras i 2-glas isolerruta pa lutande glasfasad mot ster och
sbder i omfattning och indelning enligt A-ritning A-32-2-0152 och bilaga till Teknisk

beskrivning Glas och Fasad.

instalationen skall uppfyla gallande i

, sakerhetsfo och

krav pd ytning av.

- S5-EN 50160 "Spanningens egenskaper i einat for allman distribution

- 55EN 610!90-2-! "Elektromagnetisk kompatibilitet (EMC) - Del 2-
et g, Ser for 13 3

o och

signalnivier pd einat

- 554370140%

g av
foreskrifter som hanvisas till i denna publikation.
ach

- SS-ENS0380 markni

till elnater” samt de normer och

- S5S5-EN 61727 "Solkraftverk - Ansiutning til elnatet

- SS-EN 50438, Fodringar pd mindre

for ing i

med det alimanna elnatet.
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Niklas Martensson
;r-v——_ 12c
Tin 0771:78 00 00 Midroc Properties AB 109768
wenrw rejlers.se [EOS Fyriomet. Hylie Maim kommun Gan
2021-03-31
- Nybyggnad av kontorshus. e
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SHD Utrustning for solkraft
Totaleffekten skall vara 5% av fastighets- och for milet
mrlpbvumu Guld.
ion skall utforas med ing och ing av samtiiga

solcellsmonterade glas, till vaxelriktare som monteras inom figktrum plan 21

Preliminart berdknas ca: 316 solcellsglas installeras och anslutas till systemet.

Beraknad totaleffekt ca: 140 kw.

Faktisk effelu redovisas av beskrivning Glos och Fosad vid bestamst fabrikat.
solceller med av 2 pa

Varje enskild isolerglasruta med solceller | fasad, har formonterade kantkontakter

(Mca) dessa sammankopplas pa insida fasad till strangar vertikalt,

Dimensioneringen av stringar skall utforas for att erhilla jimna spanningsnivaer

anpassade till vaxelriktare.

samtliga stringar ska ﬁrqas av separat DC-brytare.

Ledningsnatet med sammankopplingar och strangar utfors P utsida limtrabalk
mellan fasadglas och balk_Ledningar monteras pi formonterade svarta

utmed balkar (| till BE for
varannan balk vertikalt nyttjas for ledningsnat till solceller och varannan balk for
ledningsnatet till vadringsluckor.

Ledningsnit inkl. ﬁmmlpr ska vara med svart farg utmed yta bakom glas.

fisktrum pd tak.
duktion skall ansluta till ib d

& o ed il elmatare.
Vid anslutning till stromskena och utgdende grupp i stallverk samt huvudmatning.
Visualisering
Foljande skall kunna presenteras i systemet:
®  Momentan produktion i kw
. ion under dretikwh.
. effekti forhal ill i%
*  Besparing av CO2 utslapp i kg
Inom én till fastiy skall i p pd skarm.

DC-brytare skall installeras med exempelvis Eaton SOL30X3-SAFETY-MC4-U eller

likvardig, forses med mandver 230V som bryter DC-sidan.

DC-brytare skall vara utférda och avsedda for likspanning.

vid dfo in, skall for raddnis a finnas avstangni for
ageni 3 skall stoppa on vid 3kt 8.

Larm till OS ska stallas ut vid aktivering.
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SIF Omriktare
SIF.3 Vaxelriktare
viixelriktarna skall monteras inom flaktrum plan 21.
Respektive vaxelriktare avsakras separat i fordelningscentral.
Mammg mellan fo och ligprojt
H monteras i fo i och ansluts till 0S.
Kapslingklass pd vaxelriktarna skall vara minst IP55.
3 skall ha folj;
®  Fbrden samlade distribution p3 AC-sidan fir den totala felstrémmen
av likstrém vara max 1mA i anlaggningen.
s Erforderliga skydd for parallell kérning
*  vara 3-fasiga mot AC-sidan
s Forgds av sikerhetsbrytare pd AC-sidan
®  Forgas av DC-brytare pa DC-sidan.
*  Markeffekten skall vara minst 85% av installerad solceliseffekt.
. via vid il for overforing till O5.
®  inte bverstiga gillande virden pd Gvertoner i gallande standarder
. vara med senaste
* Isolationsdvervakning skall finnas fér anslutna strangar.
66.08 system for inledningsskydd

Solcelisanlaggningen skall forses med transientskydd pd bide AC och DC-sidan.
Skyddet skall vara av typ ELROND EDSO eller likvardigt, placeras vid vixelriktarna.

Mubon 18 Tyrhennt S i 1
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PV TILE FLAT GRAY

SINGLE
Power per roof m2
90 Wp

Dimension

286 x 444 mm

PV TILE FLAT BLACK

SINGLE
Power per roof m
120 Wp
Dimension

286 x 444 mm

PV TILE BRICKY RED

SINGLE
Power per roof m?
95 Wp

Dimension

180 x 380 mm

PV TILE BRICKY RUSTICAL

SINGLE

Power per roof m2
80 Wp
Dimension:

180 x 380 mm

PV TILE BRICKY GRAY

SINGLE

Power per roof m
90 Wp
Dimension:

180 x 380 mm

6 MODULE
Power per roof m2
120 Wp

Dimension

1461 x 444 mm

6 MODULE
Power per roof m?
160 Wp
Dimension

1461 x 444 mm

6 MODULE
Power per roof m?
95 Wp

Dimension

1080 x 380 mm

6 MODULE
Power per roof m2
80 Wp

Dimension

1080 x 380 mm

6 MODULE
Power per roof m’
90 Wp
Dimension

1080 x 380 mm

AN N N N N NO N N N NI N

No water absorption comparing to regular ceramic tiles

Perfect flatness

Perfect rectilinearity

for i environment

y agg
(salt and amonia chamber test)
Dirt and moss grow resistant
Temperature resistance — from -50 to +90

Wind resistance — up to 250 km/h (tested)

Hail resistance - diameter 75mm with 140km/h
No fire spread in the roof

Scratch resistant — Mohs hardness 8
Repeatable colors

No color degradation (climatic UV chamber test)

&%

NO FIRE SPREAD

IN THE ROOF

WIND GUSTS
RESISTANCE

s rog

5,
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“os smeet
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PHOTOVOLTAIC ROOF TILE

W

TEMPERATURE
RESISTANCE

HAIL
RESISTANCE

|\

TYPE Il
ENVIROMENTAL
DECLARATION

~Np



\\\I)

25

PVFLATTILE <

Shape matching the standard ceramic roof tile solutions.

Attention to every detail — interlocking compatible with the products
of renowned manufacturers, such as solutions dedicated to water
drainage channels within ceramic roof tiles.

Curved front part of the roof tile fits perfectly within the ceramic roof
coverings.

With the use of the latest technologies our systems are complete

and resistant to external factors, including the extreme ones — such

as hail, storm, aggresive environment and other anomalies

First global production
based on

ATOMIC LAYER DEPOSITION
technology
ensures low consumption
of noble ceramic or titanium materials
and guarantees

years
of our products durability
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Tile from a well-known ML System
manufacturer Roof Tile

PV BRICKY TILE «

Complemented roof tile offer is especially desired by landmark
building and monument conservators. Used for production natural
ceramic materials, reflect the noble origin ofthe product and improve
its utiity properties in the form of durabilty, efficiency and safety. The
product was designed in a way not to differ from always used tiles
on the European roofs. ML System made sure that the appearance.
color, dimensions, Surface, weights, fire resistance and fixing system
was not different than in traditional products. The durability of
the product is confirmed with a 30-years long product warranty
as well as recommendation for use by monument conservators
and fire service. It is a perfect product for rennovation of historical
landmark buildings. It prevents degradation of the landscapes and
environment. It meets also the expectations of investors wanting to
maintain the traditional , elegant style

Tile from a well-known ML System
manufacturer Roof Tile

PHOTOVOLTAIC ROOF TILE
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GRANITE

RED BRICK

HI

Power
340 W
Dimension

909x2659 mm

ECO
Power
190 W
Dimension

733x2131 mm

HI

Power
360 W
Dimension

909x2659 mm

ECO
Power.
200w
Dimension

733x2131 mm

HI

Power
345 W
Dimension

909x2659 mm

ECO
Power
190 W
Dimension

733x2131 mm

HI

Power:
370 W
Dimension!

909x2659 mm

Dimension:

733x2131 mm

CONCRETE

HI
Power:
345 W
Dimension:

909x2659 mm

ECO
Power.
190 W
Dimension

733x2131 mm

CORTEN

HI

Power:
340 W
Dimension:

909x2659 mm

ECO
Power:
190 W
Dimension!

733x2131 mm

ANTHRACITE BRICK

LACL ALK KKK

PHOTOVOLTAIC FAC

d0 category — no burning droplets

on (according to EN 13501)

s1 category — no smoke emiss

No fire spread in the facade (tested)

No elements falling from the wall while fire -su
tested for min 60minutes resistance

Safety glass 1/B/1 according to EN 12600
Temperature resistance — from -50 to +90

Wind resistance — up to 250 km/h (tested)

Hail resistance - diameter 75mm with 140km/h

8

Scratch resistant - Mohs hardne
(while aluminium cladding bel
below 6

egular ESG glass

6)
Thermal linear coefficient 9*10-6
No water absorption

No color degradation (climatic UV chamber test)

First global production
based on

ATOMIC LAYER DEPOSITION

technology
ensures low consumption
of noble ceramic or titanium materials
and guarantees

years
of our products durability

TECHNOLOGICAL
SOLUTIONS

PROTECTED BY
16 PATENTS

A\ &

SCRATCHLESS NO BURNING

DROPLETS
!

%

TEMPERATURE NO FIRE SPREAD
RESISTANCE IN THE FACADE
=° &
o)
WIND GUSTS NO SMOKE
RESISTANCE EMISSION

8 3

NO ELEMENTS

HAIL
FALLING FROM RESISTANCE
THE WALL
WHILE FIRE

L\

PE I
ENVIROMENTAL
DECLARATION

oJesle

isystem.pl



WS | ) PHOTOVOLTAIC FACADE PANELS

THE FIRST GLOBAL

ATOMIC LAYER DEPOSITION TECHNOLOGY
USED IN PROFESSION AL, CERTIFIED BUILDING M ATERIALS

RED BRICK GRANITE

Photovoltaic elevation panels

Photovoltaic elevation panels are a complete solution supplied together with mounting system. The whole set has been tested by
accredited renowned European Testing institutions within the scope of environmental, construction and photovoltaic norms as
well as fire safety regulations. The mounting system has been designed in a way which allows for minimalisation of usage of the
material, the same aluminium profile can be used for mounting the panel vertically and horizontally. The specially prepared structure
of the material's surface retains its natural form and proves the nobility and innovation of the world's first production process used
commercially. The professionalism of ML System is confirmed by being fully prepared to complex co-operation within the whole
construction process starting at idea and design, co-ordination of the construction works finishing on achiving higher energy

efficiency grade of the building. The company's product offer is complemented by its own Building Energy Management System %
which can be interated with other superior Management systems, or can co-operate with other management softwares. The use of ANTHRACITE BRICK CORTEN WOOD

ML System’s Building Energy Management System provides online service helpline during and after the warranty period

] Attention to every detail

E A
8 Esp Q

Q =Esp+2 +pqg

30nm
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QUANTUM REVOLUTION IN GLOBAL
CONSTRUCTION

The ML Spstem nnovative glass with guar il e is the B
ol a caating consELingal guantisn dotson e glass allava o ——
generate free electoidy From the sun, white limking harmiful

Y aral B sadiation, Chass witlguanium coethng has very gaod
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Single laminated pane glazing unit with a quantum coating

Whide Ao picathon Posudbilities
* Huilding fagades and cuntalnwalls
* Rl ghazkng (skylghts]
= Class sailings, conasivalioies
* Glass af mebke devices
» U

+ Speclelute imesdicineg, milldasy, aviation)

vual projects e glass bridges, glessstain, glass

Max dimensions 1000 i 2000 o

E

QSL Acthe

Theasr el inaukation U Troem 6,4 WImdK
Enargyinsalatior g framn22

Light tranemiifance IT up te AS% |For coated VaG)
Additinnad Funcions weeathar resistanon

- fedstanceta degradation
-pesistance o e chanical damage

< safety of e

feated with
For E130 {accoroing o EN 13531)

2-chamber glazing unit with a quantum coating
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Single laminated pane | 1-chamber and 2-chamber glazing units with a quantum coating.

S o~ q ¥ d 9 4
=/ S * 5 CO

AI\\\ ‘ N ‘ J J L Dﬂ[]'
Thermal Energy Eco friendly ~ Transparency IRUV Energy Safetyof use  Highe
isolation production application insulation

possibilities

PRODUCT GALLERY
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Tack for att ni lyssnade!

www.wsp.com/sv-se/tjanster/glas-och-fasad

Teknisk Seniorkonsult Teknisk Seniorkonsult Teknisk Seniorkonsult - Specialist

Teknisk specialist fasadsystem Teknisk specialist fonster Teknisk specialist glas och fonster
Cert. Besiktningsman RISE Cert. miljébyggnadssamordnare




