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> Why did we join this project? «PVSH@S

What is the objective of our meeting today?

//

w PVsites+ ?

DCAMation e
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>Why CADCAMation QPusites ,,
joined the PVsites project

DCAMation




>Background - Ambition «PVS”eS

ARKANCE

SYSTEMS

CADCAMation SA {\ AUTODESK.

Platrum Partsay

CADbCAMation

® Located in Onex/Geneve-Switzerland

Product
Lifecycle

® 1993 : Fidia KMR SA CAD/CAM competence centre of FIDIA group (Torino)
Development of Hi-MILL software for on-line milling

® 1997 : CADCAMation SA - Autodesk VAR
Shaping your ideas (Digital and 3D technologies). BIM introduction in 2005

® 2010 : CADCAMation SA — EU R&D Partner (FP7, H2020)

- FOF-Industry 4.0 : FoFdation with Airbus & Delcam-Autodesk, KAP with SAP...
- EeB-BIM: PVsites, SUPERPV...

® 2018 : Alliance CADCAMation SA — AriCAD Platinum partner
BIM & PLM integration, Solar bioclimatic simulation, PV Digital twin.

0
® 2019: JYARI(ANCE Accompagner les acteurs de la Construction dans leur

SYSTEMS . ..
transformation digitale

NGUYEN Van Khai

‘ n
dipl. EPFL
Consultant PLM & R¢ Renovation | B Jeoeee Operation & Maintenance
www_cadcamation_ch
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CADbCAMation

. ﬂ |
r >Today’s meeting purpose yPysites ‘

l 1. Present our work

2. Open perspectives: next webinars

3. Foster BIM innovation for BIPV

PVSITES WEBINAR | 23 of June, 2020 | © CADCAMation SA



OUR WORK

HORIZONTAL

. ‘._,,-7>- o

‘l CADbCAMation

Challeng
> Challenge V
E
Software tool for the joint simulation of . ]
BIPV products and building energy : :
performance :
L (oo sl ! b e s

> Solution

An accurate, user-friendly, integrated SW
tool for the simulation of BIPV products
performance and their impact on building
energy demands

BIM-based SW tool
(available on https://cadcamation.ch/solutions/bim-solar/)
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https://cadcamation.ch/solutions/bim-solar/

> What is PVSITES software, «""S”es .,
based on BIMsolar®?

> What is the role of BIM for BIPV?

BIM




«vai’res ‘

CADbCAMation

PVSITES: BIM
software




>Software presentation «PVS”@S ‘

CADCAMation
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CADbCAMation

PVSITES Products

—>Virtualization
—>Parametrics
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B Flisom wPusites [

Flexible Solar Modules

www.flisom.ch

FLISOM - Thin Film CIGS products

Proprietas X o 30 - yvikali] @ {3D} x -
, FLISOM-X2-FHG - B I M /

READY

bquipement spécialize (1) ~  Ha Modifier le type
Conbaintes A
Décalage [0.0000 ] A U TO D E S K"
Han de construction lenon associés
. *‘ REVIT'
Affichage par architectes
Ebactricitd )
Call 1sc [4) 11.910000
I:-_ell."."lr||..:-p.:'l.']. R — E .:13..L:|:I|.:'f..|l:|i_|
Cell Voo V) |24,000000
Cell peak power (Wp) (30000000
alt .p{-m;er- coef [';’w'-”L-'II ------------------------ oiso0000
Module [se (&) 11.970000
Module Vmpp (V) 136000000
Module Voo (V) AR000000
-l".-"-nv.:lu-le -pe-.:ulc-: F:D';'IE-F Tl."'.l'|:| ----------------------- b[.'-LUL':-.IU?.I -------------------------------
Module power coefl (%) 1-0. 350000
NOCT (50 50.000000
Flectricité - Charges *
‘anneau
Murmiia de diou
Cotes ?
Call_chamfer 0.0010
.Lr.;-II_.In_a-ur:ilh.J-i. e .:L.I..l'.jﬂ.L;'. ]
Cell length¥ 01710
Cell_thickness 0000
o I';'IE-_h.E'i!.qh-t ............................ UU.{U[:I .................................
Frame thicknessx 10,0010
Frame_thicknessY 0.0010
| panaly 115740
""""""""""""""""""" P (0 [
Ap o
W
#'l‘.-_nrflir;nrp du prajet - Maison Individuelle LECUSSAN 20191023t = 1100 = & ik £ B G:% - N < }
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Wrusites i ¢ Flisom ﬁwsi’re—s e € Flisom

P 2 B
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From datasheet to ™ e
web storefront for
BIM-ready products

HaTital zzawr “eop
o

CADCAMation
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Description
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eRoof Tile
by &= Flisom

Flexible Solar Modules
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BIMzolar 4‘ ACCUBL O LELOOKIEL v

FLISOM — eRoof Tile

Armmd 3 FLSOM - oot Tie

eRoof Tile
by g=Flisom

£ MM eale

Sunipr e BV, MILULE P
SALCARMIt 34 Ena 30 FUSIM

Deowcripticn  Spiuifictes Donndées BIM

Description

PRODICER DATA

Dfuitin T . ocl
Zeectnuedn unk Farisgching:
Moohitecourad boows or Py
Scenmricdd ceskn Fexiigaci
Thrershnn 1ITG A28 21 v
Scenaied stege F
Vi Doas i ods
oMt ¥
I
13
veer
SreTm ein sty Irar
23471 |
=0 "
Sury3) treanrerts
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Ao redhen
Freatzifanees SaMAZCD0 NI T W3 gl
Mg ] SR
Sy
Dpecity
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AT g s E ooty preciitin
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Mz g
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Wizel bererillaes

Iwarrel inswrntinns (U adea) [1aroig satinn
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Add this DiMeaiy £ abject for FREE ko pour sereansl dyirbhace 15 be DIN-ready

C=EL AESLENTIAL RLOT TILE B yuslive

e SERVICES ~ W LA CONMUNAUTE BIM SOLAR ~ ds - Q H

FLISOM — eRoof Tile

Accueil » FLISOM - eRoof Tile

ﬁ' PVSITES

eRoof Tile
by &= Flisom

Flexible Solor Mooules

v
yPVsiies

15

FREE BIMsolar® object

FLISOM — eRoof Tile

The roofing shingle module is a
semi-flexible and lightweight
solar panel designed for BIPV
roof tile installations. It is
designed for longevity in
demanding environments and is
optimized for residential roofs.
Each roof tile includes Flisom's
CIGS monolithically
interconnected cell technology.

Modules can be string
connected via supplied standard connectors. Tile is mounted to the roof using
conventional roofing technology.

(@) FLISOM products

B4 FLISOM contact

Add this BIMsolar® object for FREE into your personal database to be BIM-ready!

Add to CART

Categories : BIPV, MODULE, PITCMDENTIAL, ROOF, TILE Etiquettes 2

CADCAMation SA, EnerBIM, FLISOM



> PVSITES In
the market
Thin film
CIGS
products

FD2 HOUSE
PVSITES Project

= Flisom

Flexible Solar Modules

www.flisom.ch
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ONYX Solar — ¢Si products

% ONYX-X6-TECNALIA

Equipement spécialisé (1)
Contraintes
Décalage

v | E8 Modifier le type

a

32.44

Plan de construction

<non associé>

Matériaux et finitions

3

Glass_mat1 Verre, vitrage transparent
Glass_mat2 Verre, vitrage transparent
Electricité
Module peak power (Wp) 192.000000
Module power coef (%/°C) -0.300000
Module Voc (V) 41.599998
Module Vmpp (V) 34.880001
Module Isc (A) 5.700000
Cell peak power (Wp) 3.000000
Cell power coef (%/°C) -0.300000
Cell Voc (V) 2.600000
Cell Vmpp (V) 2.180000
Cell Isc (A) 1.425000
NOCT (*C) 45.000000
Electricité - Charges =
Panneau
Numéro de circuit
Cotes H
Cell_chamfer 2.08
Cell_lengthX 12.50
Cell_lengthY 12.50
Cell_thickness 0.18
Frame_height 1.00
Frame_thicknessX 0.00
Frame_thicknessY 0.00
LpanelX 76.00
LpanelY 225.00
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From datasheet to
> web storefront for
BIM-ready products

CADbCAMation

=} BIPV Module editor ? et
Supplier: | ONYX Solar Load Fam...
Modek QONYN-XE Cypel-TECHALLA Szve to My Database
Save to Senver Datzbasa
Configuration Technical Ghging ~ z0ply mage...

Sirs

Width: 765 rmm )
Length: 2212 mm =
Celk

. O8IYE Sobr - DHYX-X56-TECHALTA
H spacing: 4 mm =l
W mpacng: B mm =
Informabon

Area; 1.692 m*
Cdlsz B
Fows: 16
Colummns; 4
Do pancy: 501 %

(0 0 0 0 0 0

-
-
-

~——
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> PVSITES In
the market
c-SI
products

16 kW BIPV glass-glass blue
tinted curtain wall (ONYX
Solar) at Balenciaga
storefront (Miami, USA)

PVSITES WEBINAR | 23 of June, 2020 | © CADCAMation SA




> PVSITES In

the market
c-Si

products

Awarded Most Innovative
Curtain Wall project ” in the US

PVSITES WEBINAR | 23 of June, 2020 | © CADCAMation SA
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2018

GLASS MAGAZINE
AWARD WINNER
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{ PVSites ‘

CADbCAMation

CEA | Si-C inverter

TECNALIA | DC coupled charge inverter

PVSITES WEBINAR | 23 of June, 2020 | © CADCAMation SA 21



CADbCAMation

FLISOM - FLISOM-X1-FD2

Inverter slots: 144 / 144 Total power: 7.9 k\Wp
Vmpp: 35.0V ECMALIA - PVSITES-3Ph-DC Storag, | Add this inverter
Connected modules: 144 / 144 Isc: L8 A

TECNALIA - PVSITES-3Ph-DC Storage

Power: 10.000 kWp

Vmax DC: 1000.0 V

MPP Vmin DC: 2000V

MPP Wmax DC: 800.0v

Imax DC: 20,0 A

Efficiency: 095.7 %

MPP trackers: 1

Optimal strings per MPP: 8

Strings per MPP: la =
Optimal string size: 19

5tring size:

Cable editor

Lineic resistance: [p,028 ohm/rmmz/m &

Section: |6,D mm2 >

Length from inverter to first module: |15,D m

Apply to all inverters

PVSITES WEBINAR | 23 of June, 2020 | © CADCAMation SA
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CADbCAMation

PVSITES demos



«vai’res ‘

> PVSITES demonstrators

’ ,

24



> 1. Single family house-Belgium "

Typology  Residential & office New construction. Detached passive

wooden house, located in a rural area,
Area 280 m? (219 m? heated floor) with residential and professional uses

Floors 3 (architectural office).

Area available for BIPV

Single 30° sloped roof.

Area of 107 m? available for BIPV systems.
Small shadows caused by a chimney.
Optimum orientation and inclination with
maximum production guarantied.
Orientation: +14° (NNW).

Inclination: 30°.

q
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{rusites 0

> Single family house

BIPV tile by FLISOM Solar inverter by TECNALIA

Semi-flexible and lightweight CIGS PV element| |3-phase DC-coupled PV storage inverter 10 kW
to be directly assembled to each other. Series| |power, with advanced MPPT system, battery
connectivity enable to be carried out during| |DC current/voltage regulation, and active and
the installation works, with hidden connection| |reactive current AC power regulation for grid-
boxes and cables not disturbing fastening. connected operation.

BIPV roof tile by FLISOM &Zgolar inverter by TECNALIA

PVSITES WEBINAR | 23 of June, 2020 | © CADCAMation SA
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y PVsITES

> Single family house

PV system 7.9 kWp

Solar field Operation mode

Different operational possibilities, by means
>ystem power 7,3 kWp of both storing the energy produced and
Orient // Inclin +14° // 30° (2) injecting it In the grid.
Occupied area 100 m? Electrical configuration for FD2 demo site:
No. modules 144 units
PV module
Module power 55 Wp TECNALIA

PV tiles PV Storage Inverter
Dimensions 465 x 1575 mm (8px17s)
Producti EB Y,
roduction TS
F?. _ — {
Specific kWh/kWp/ — Al /
, 864 ‘ —

production year

Battery Pack

i LG Chem

Estlmatgd 37200 kWh/year RESU10H
production

PVSITES WEBINAR | 23 of June, 2020 T © CADCAMation SA 27



> Single family house

¥

BIPV solar roof

i PVSITES

Building integration design

Size and shape: module dimensions chosen to guaranty
a high aesthetical quality and make easy installation.
and connection works.

Joints and fixings: minimizing of joints and non-visible
fixings for a better aesthetical quality, by means of the
interlocking system for the assembly of the tiles each
other: the bottom of the upper module connects with
the top of the lower module by sliding the module up.

Visual appearance: colour and material are close or
compatible to those used in the building.

Roof edges and rims: specially cared finishing for
functional and aesthetical reasons.

PVSITES WEBINAR | 23 of June, 2020 | © CADCAMation SA
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> Single family house: simulation®PVysites ‘

CADCAMation

2 BIPY Macdule editor

Boundary: |Ignore boundanes -
FLISOM - FLISOM-X1-FDi H

.

Rotztion: 0.0* -

Name

BAPVY systems
W BIPY systems
FLISOM - FLISOM-X. .
FLISOM - FLISOM-=X_ ..
FLISOM - FLISOM-X

3-1

Power: 55.0 Wp

Area: 0.7 m?

Efficiency: 7.9 %
Irradiance: 1128.9 kWh/m*fyear

Estimated prod.: 82.2 kWh/m?/year

Shadow losses: 0.1

Array yield: 1036.1 KWh/Wp

[-00%
005 |
00% |
01% |
o1
025 |
20% ]
a1 |
21% |
o5 |
o2
1%
0%
0%
0%
0%
a%
1%
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y PVsITES

)

i/
{ /
I

Single family house: BIM

CADCAMation

ropnetes X W {3V} x 1

2

FUSOM-X1a ~

quipement spécialisé (1) v | E8 Modifier le type
Cell_lengthX 07340
Cell_lengthY 01710
Cell_thickness 0.0008

J -
J
Frame_height 0.0200 :]]
Frame_thicknessX 0.0010 B
Frame_thicknessY 0.0010 J
LpanelX 1.5750 J
LpanelY 0.4400 "
MarginX 0.0470 J
MarginY 0.0530 J
QuantityX 2 J
QuantityY 2 5
SpacingX 0.0050 U
SpacingY 0.0000 3
onnées d'identification -
opyrnght
Image
Commentaires
Identifiant

Visible dans les nomenclatures

"

hase de construction

Phase de création Nouvelle con...
Phase de démolition Aucunle)
ropriétés du modele 2 =
Model FUSOM-X1a |}
Supplier FLISOM J
Technology mono_Si "
utre 2
epy JA1 /1L
Support_offset 0.0160 ]
glassl_thikness 0.0010 J
glazing_interlayer_thiknessl 0.0000 3
zbase2 0.0078 J

ide des propriéteés

rborescence du projet - DEMO1_D2_Belgium_(Re... X
‘0 Vues (tout) -
4 - Plans d'étage
#) - Plans de plafond 2 : PAAICe Qo8 ebfixAD O M @b ofa MR o b




> Single family house: real ?(""'3”93 ‘

CADbCAMation

> BIPV solar roof

PVSITES WEBINAR | 23 of June, 2020 | © CADCAMation SA

31



> Single family house: real «vaifes

CADCAMation

> BIPV solar roof

PVSITES WEBINAR | 23 of June, 2020 | © CADCAMation SA
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Location Geneva (Switzerland) Characteristics

The Ecole Hoteliére de Genéve (EHG) is a

— — — complex of buildings including not only the
Buildings  Pavilion 1 & Pavilion 2 school facilities but also a hotel for the

Floors ) students hosting.

Typology  Educational building

Area available for BIPV

Two brick masonry facades of two different

modern pavilions, available to integrate

BIPV: east facade of the Pavilion 1 (31.6 m?),

which has two windows rows at the edges

= — = TSy |and a central curtain wall; and west facade
- e Bl of the Pavilion 2 (78.4 m?), which has two

it SIS M | centered vertical windows rows.
Orientation: -80° (E) / +100° (W).
Inclination: 90° / 90°.

-
——
e
5 -~
-
-
.
-
~
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> 2.Educational Building: virtual

.'
.' ¢ ’
B o 156 311 467 622 1089 1244 1400 & LKWh/m?2

¢
X |
N

\Q&

4

%

0\J
) | 1'.

L 1077 kwh/m2 x

oA L

 azskwh/mz | LI — ! |
: . 5 ’

RETTIENY

------

Eonm HEG N MME O

PVSITES WEBINAR | 23 of June, 2020 | © CADCAMation SA



>3.Carports - Zurich «vaifes

CADCAMation

Location Diibendorf (Switzerland) Characteristics

Carports located at EMPA and EKZ
facilities, with 6 parking spots each,
Area 93 m? /103 m? providing energy to charge cars or to
Capacity 6 parking spots contribute to the building power supply.

Typology Parking carports

EMPA: Swiés Federal Laboratories EKZ: regional electrical provider.
for Materials Science.

PVSITES WEBINAR | 23 of June, 2020 | © CADCAMation SA 35
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> 3.Carports — Zurich: virtual u PVsiTes

CADCAMation

PV system 6 Instalation type: |Fbt - Horzontal panels: [1 3 Horzontal spaang: (0,00 m 3
I 1500 - FLISOM-X3 tyg Incinaison: = Verticalpanek: (40 ¥ Vertical spacng: (0,00 m $
v
BAPV v — B
Rotation: 90,0 ° S |__ Dspay module switches Orientation: Portrar >
! p /
Power: 7.8 kWp &t "
Module area: 1059 m* Sideiaea)
Estimated prod 3
Array yield:
Shadow losses
Heat losses; 11
Supplier: FLISOM
Model: FLISOM-X3 type2-CARPORT y
Name Modules ‘ Technology: cles |
T Peak power: 110 Wp b
v BAFV.gystems ) Size: 3263x458 mm 2 iy
FLISOM - FLISOM-X. 40 Cells: S 1
FLISOM - FLISOM-X 40 Diods: S
BIPV systerrs : .
yste NOCT: 50.0 °C
Vocc: 48.0V
Vmpp: 36.0 V

Isc: 3.3A
Bendable:

Yes

PVSITES WEBINAR | 23 of June, 2020 | © CADCAMation SA
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CADbCAMation

>3.Carports — Zurich: real

> Carport Module “Model 3x1” & “Model 4x1” by FLISOM

PVSITES WEBINAR | 23 of June, 2020 | © CADCAMation SA
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CADbCAMation

> 4.Industrial Building - Granollers

Location Granollers (Spain) Characteristics
Industrial and office buildings dedicated
to the manufacturing of glass. One of

Area 13635 m? (built area) the industrial buildings has recently
Floors ) been constructed.

Typology  Industrial building

Area available for BIPV

The new industrial building (blue in the
picture) is roofed by metal sheet. An
effective BIPV implementation, in the
south slope, would be possible. The
available area is 530 m2 .

Orientation: +2° (S).

Inclination: 6°.

PVSITES WEBINAR | 23 of June, 2020 | © CADCAMation SA 38



ustrial B

uilding: virtual «vaifes

CADbCAMation

667 889 1556 1778 2000 | i

\

1688 kWh/m?

\
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> 5. Apartments building - France

Location Wattignies (France) Characteristics

Typology  Apartments building Re5|dent.|al multljstorey .block b.wlt in
1975, with 48 social dwellings of different
Area 3639 m? (built area)

typologies, currently in a retrofitting
Floors 8 process.

e
- 3

e
GR] o

N -}l:-‘,"_ )

-~
f? 13 ¥
L7, SE B &
P S

-

N f
. i e g
. P
AN s O el
J - R -
“'.,'2_\ e S ‘«-t‘.,"\ %
oy ;

Ty

Area available for BIPV

e

)

8 e
~ J
B <R3 [t
-

B o S

7 o> A 1B

” -,J.,, e
L

" ",:‘Ef %?/
W :\"AlNV,(!’.w
Foi ]
S
&

" " " 4‘.\
D e ) <€ '
- ol .
.
- - 2 #
) e A
— 3 > b & A A
Gl -y v W
"’,', 4]5‘;‘: 7. : - ~ \‘ N %
- vtk
e
- v i )

The building is in a retrofitting process aimed to improve the
building energy performance.

The double wall south facade is entirely covered with brick cladding
and a vertical string of windows.

An area of 140 m? is available for BIPV, from the first-floor slab to the
roof.

LS oy

%
T¥
)

o
i._ »
e
NS

yiEs
e
0

LAY
N

N

Orientation: -16° (SSE).
Inclination: 90°.
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> 5. Apartments building - France

CADCAMation

Facade PV module by ONYX & Solar inverter by TECNALIA

=

uuuuuu

/ —

Opaque ventilated facade PV module by| |Solarinverter by TECNALIA

ONYX 3-phase DC-coupled PV storage inverters 10
Fully opaque C-Si glass-glass module, 151 Wp| |kW power, with advanced MPPT system,
power, with hidden bus bars and L| |battery DC current/voltage regulation, and
Interconnection. active and reactive current AC power
regulation for grid- connected operation.

PVSITES WEBINAR | 23 of June, 2020 | © CADCAMation SA 49



1089 1244 1400 .

012 kWh/m2
o
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5. Apartments building: virtual

T Wodule editm

Sl OHTY Sam

Motk O TR AT

Lvien o

Biem ol dlamy

Sk

Pran puimna:

H3C™:

Saklru

E e

Lk vz ot

Power: 16.9 kWp

Module area: 130.5 m?

Estimated prod. 13819.6 kwWh

Array yield: 817.1 KWh/kWp

Shadow losses: 0.0%

Heat losses: 8.3%

Name Modules
ONYX Solr-0... 10
ONYX Soler - O 15
ONYX Sobe - O 12
ONYX Solzr-0... &
ONYX Soker - O 4
ONYX Soles - O E
ONYX Solzr-0... 16
ONYX Soler - O 12
ONYX Sok - O 2

>

BIPV systems

po—

1-2
Power:
Area:
Efficiency:
Irradiance:
Estimated prod.:
Shadow losses:

Array yield:

?

Lo oo,

e o By Mo twes

e Do Somaer Gk
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Location San Sebastian (Spain) Characteristics
TECNALIA office building with
laboratories. The most suitable zone for

Area 162 m2 BIPV are the offices zone located in the
Floors A 2nd and 3rd floors.

Typology  Office building

Area available for BIPV

Polygonal section facade with a glass
cladding. The irregular geometry of the
facades requires a special design effort to
carry out the architectural integration, as
well as a well conceived electrical
connecting strategy.

Orientation:
(-1° to +4)° (S) & (-31° to -36° (SE)
Inclination: 90°.
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> 6.0ffice building: real
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>CONCLUSIONS

v'Main efforts put on products virtualization

v'Collaborative digital workspace: design,
simulation, calculation

v BIM-readiness from element to building level

v'Web platform to retrieve every digital asset

. PUBLIC RELEASE
www.bim-solar.com 11712020
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> THANK YOU for your
ATTENTION!

PVSITES Software
presented by Philippe ALAMY

CADCAMation, PVSITES Project Partner, Switzerland
palamy@cadcamation.ch

JOIN US: www.cadcamation.ch
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