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SHARING OUR EXPERIENCE with
BIMSolar+PVSITES plugins: BIM ready BIPV
software / web platform for simulation,
calculations and services for studies and

promotion of BIPV solutions

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement N° 691768
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> Why did we join this project? «PVSH@S ‘

CADbCAMation

What is the objective of our meeting today?

dPVSITES + I
= L[ 2eiPv
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>Background - Ambition «PVS”eS

ARKANCE

SYSTEMS

CADCAMation SA {\ AUTODESK.

Futru™= Partsgy

CADbCAMation

® Located in Onex/Geneve-Switzerland

Product
® 1993 : Fidia KMR SA CAD/CAM competence centre of FIDIA group (Torino) i Lifecycle

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.

® 2019: I/ARI(ANCE Accompagner les acteurs de la Construction dans leur : B
SYSTEMS . .
transformation digitale

NGUYEN Van Khai
dipl. EPFL

] n
Consultant PLM & R&L
www_cadcamation_ch Renovation | I J..... Operation & Maintenance
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CADbCAMation




CADbCAMation

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

l 1. Present our work

2. Open perspectives: next projects

3. Foster BIM innovation for BIPV



OUR WORK

HORIZONTAL

. ‘._,,-7>- o

‘l CADbCAMation

g V
« . . E
Software tool for the joint simulation of " e
. . T a
BIPV products and building energy , E
performance .
L
L e e i el ke e o 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, «""5”93 .,
and why BIM-ready?’

> What is the role of BIM for BIPV
reference workflow?

BIM




yPVSITES

> @Genesis: contextual design

The BIPV PROCESS: literature review

CADbCAMation

R R

Successful building-inte-
grated PV solutions are
taken into account in even
the preliminary planning
and design stages of

a project so that project-
specific characteristics
can be considered at an
early stage.

FARTIES INVOLVED

BiPV manufacturer
Architect

In the case of complex install-
ation situations, the BiPY manu-
facture provides advice regard-
ing the possibilities for project-
specific module designs. Sup-
port is also given to the electri-
cal engineer with regard to the
design of the electrical instal-
lations for the BiPY system.

PARTIES INVOLVED

BiPV manufacturer
Architect

Project manager
Structural engineer
Electrical engineer
Building shell design
engineer

PVSITES WEBINAR | 25 of June, 2020 | © CADCAMation SA

The product specifications

are determined coopera-
tively and the interfaces are
defined. A detailed calcula-
tion of the yield from the
PV system can be made.

FARTIES INVOLVED

BiPV manufacturer
Architect

Froject manager
Electrical engineer

Close cooperation be-
tween the BIPV manu-
facturer and the other ser-
vice providers involved

in the project ensures the
development of a preci-
sely tailored product that
meets all the specific
requirements.

PARTIES INWOLVED

BiPY manufacturer
Architect

Facade contractor

Electrical engineer

Structural engineer

Partner companies in-
stall the customised solar
modules on site. The
quality of the individual
solar modules is assured
by means of guarantees.

FARTIES INVOLVED

BiPV manufacturer
Architect

Facade contractor

van der Zeeuw, H (2011). Manual for BIPV Projects



>Ambition: hidden data «PVS”@S

BIM ICEBERG

CADbCAMation

e Software
e Hardware
e Training

e 3D Visualization
e (Coordination
e Quantity Take-off

BIPV addresses crucial hidden topics

BIM Deliverables J | | '} BIM Requirements

—— o LightingAna_,i
~T e Structural Analy

Change Resistance
Role Mutation
Modelling Quality
Collaboration

e Constructability

e Prefabrication
e Asset Tracking
e BIM/ GIS Overlap

e Field BIM Contracts
e Laser Scanning | Laser Scanning
e Photogrammetry e Metrics

PVSITES WEBINAR | 25 of June, 2020 | © CADCAMation SA 10



« PVUSITES

>Inspiration from reality!

From use cases to BIM innovation
® BIPV roof 1

= CIGS tiles BN it 101
= \Wooden structure 1l

CADCAMation

|

—

= Mounting devices

. _“

-ll-
.
.—i.... -

—>how to generalize
this solution and turn it
into common industry?

!

LAd -
¥

Source:

_ BIPVBOOST demo#3 (SCHWEIZER©2019)
PVSITES WEBINAR | 25 of June, 2020 | © CADCAMation SA 11



>We want to be BIM! {fPVS”eS ‘

Between two extreme views Still a hot topic

Ambitious view

Restricted view

« BIM is a totally new
paradigm that will
revolutionize the
construction sector »

« BIM is using BIM software
like Autodesk Revit for all my

projects »

The reality is somewhere in between...
In this presentation, we will see
what practical benefits
you can expect from BIM Eﬁ%yeggfgho_Agenue itroduction to BIM

PVSITES WEBINAR | 25 of June, 2020 | © CADCAMation SA 12



>0ur workflow

CADbCAMation

HORIZONTAL

> 0O — 4 a3am<L

Johex o0 -
R St NIRRT TS L T TN RN T e B
TR AT S Sy A Ly b 53

\ : N Ew ' \ | - : o s : , s 6 ‘ -

L i TR R A stN et . OGN pesdp' FINAL DESIGN CONSTRUCTION BUILDING
& - . - - - ) - .

\/ A ' g : , DEVELOPMENT , . ' OPERATION

s ’ ’ s
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«vai’res ‘

CADbCAMation

> BIPV complexity paradigm

HORIZONTALITY VERTICALITY

®B|PV technology chosen at e Need of multi technical
pre-design stage parameters + KPIs

eNeed to keep flexibility eSet-up component level in
during all design steps the same time as building

®KPIs and accuracy must be Integration issues
maintained e ntegrate multidisciplinary

team

PVSITES WEBINAR | 25 of June, 2020 | © CADCAMation SA 14



r «vai’res ..




All you need to start: 3D model ﬁ',vsifes ‘

+ W h r CADCAMation
eather data -> Simplified (sketch) H

or more complex (BIM)
=2 TMY file (epw or tm2)

EHG Geneva, CH
\
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‘ >Main features

- 3D

DISTRIBUTION

\of IRRADIANCE

§
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MODULE
MAPPING

4
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CADCAMation
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>Software presentation «PVS”@S ‘

CADCAMation




How to ensure the interoperabilit

> between the BIM modeler and BIMsolar®
software ?

PVSITES ‘

CADbCAMation
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> With the development of BIM plugins

CADbCAMation
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«vai’res ‘

CADbCAMation

PVSITES
plugins

BIM




> Autodesk ® REVIT ® plugins Qpusites ..

2 plugins were developed for the BIM modeler:

"ﬂ 1. Export the BIM model of the building or of the PV plant to

sportte]  BIMSolar. Interoperable XML format is used.
Blb=olar

ﬂ" 2. Import the BAPV/BIPV system design and configuration
oot o to the BIM modeler with all properties, in order the
Revit enhance the BIM model.
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CADbCAMation

. -
> Autodesk © REVIT ® plugins I|(PVSITeS ‘

The import plugin will use the BIM eProducts available from the
eCatalog.

If not available it will use a generic parametric eProduct.

Specific eProduct from the eCatalog

Generic parametric BIPV

PVSITES WEBINAR | 25 of June, 2020 | © CADCAMation SA



&

>BIM with Autodesk ® REVIT ® {fpvsi’res ‘

CADCAMation

REVIT addin:

Export BIM model
to BIMsolar




{ «P\Isi’res ,,
PVSITES eCatalog:
from BIPV design




CADCAMation

>PVSITES (e)Products

->Virtualization BIM[7,
-=>Parametrics

AUTODESK
REVIT

PVSITES Inverters (2)

PVSITES WEBINAR | 25 of June, 2020 | © CADCAMation SA 20



>(e)Product design process QPusites '

CADCAMation

1. Datasheet as main source

2. BIMsolar modelling

3. Fine tuning with
manufacturers + architects

BIM object (Architecture / Design)

4. BIM-readiness (Autodesk
REVIT families)

eRoof modules on 3D MODEL (Autodesk REVIT) -

PVSITES WEBINAR | 25 of June, 2020 | © CADCAMation SA 271



> & FIISDITI RFYSics pugw

exible Solar Modules

www.flisom.ch

FLISOM - Thin Film CIGS modules

Froprigtes K G B0 - yvitali] 1.7_1,:_] {30} x -
~
, FLISOM-¥2-EHG -

READY

bquipement spédialize {1} ~ 58 Modifier le type
Conbrainkes * o~ %
Décalage 00000 | A U TO D E S K
Han de construction lenon associés =
lete : I & REV'T
Affichage par architectes
Ebectricité )
Cell Izc [4) 11.910000
CellVmpp 18000000
Cell Voo (V) 124000000
Cell peak power (Wp) 30000000
Cell .p{;w-er- coef If';’i:..-'-"'L-':l ------------------------ o3sop0c
Module [sc (A) 11970000
Module Vmpp (V) 36.000000
Module Yoo (V) 48000000
-l".-"-nv.:lu-le -pe-.:ulé |::|:ul.-'.re-r Tl.l'l.|'|:| ----------------------- t-U-LUL'!-.IUEI -------------------------------
Module power coefl (%) -0, 350000
MOCT (0] {50.000000
Flectricité - Charges :
anneau
Murmicro de arou
Cotes ?
Cell_chamfer 00010
.Lr.;-ll_.le-uglh.x. e .:E:l..-'.jd.L'-. ]
Cell lengthy 01710
Cell_thickness n.onoa
" rﬁe-_h.eiﬁh-t ............................ UU.&UU .................................
Frame thicknessx 10,0010
Frame thicknessY 0.0010

| panaly 115740

Arborescence du prajet - Maison Individuelle_LECUSSAN_20191023.nd x 1:100 i = e Ok 55 55 G:F';\ o R 2 < >
. ' . Bl z L 2



>eRoof - Tile g PVSites

CADbCAMation

) BIPV Module editor ? X
Supplier: |FLISOM | | Load from...
Model:  [FLISOM-X1-FD2 | | save to My Database

Save to Server Database

Configuration Technical Glazing + I:l +- apply image...

Size
Width: [1575 mm £
Length: [440 rm =]
Cells

- FLISOM - 27.5W SubModule_SemiFlex_Gen2_X1_CIGS_372x742

-

H spacing: |5 mm ¢| : J

V spacing: [1 mom Bl

Information

Area: 0.693 m?

Cells: 2

Rows: 1

Columns: 2

Occupancy: 79.7 %

Trpindsa # {4 6n EEl (EEle) [E i 1300 =

Lroups do moddes
Tuzaipe the e 2

roupes do maseis (1) - I Fudife be lppm

Ui ?

il ol Dl 1 Aok

firhareerenee du proged = | LB LIRRN 1A ria x

eRoof Tile
by &= Flisom

Flexible Solar Modules

—-1 s Bl
=Py diaye Pl Pl
Rel. |
[T ik el Pl -
Tial. | el

e T W]

el
(R
~ Utwvations il cvation 1)

Lk
Froet
Lett
Fiht

0 Feilbes Gl

p‘l Funilbz

tPouiariae d sprmiale

BIMI/

READY

_ AUTODESK
e 11 E@REESHET ~ REVIT"
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>eCarport

Module editor ? X
Supplier: |FLISDM | Load from...
Model:  |FLISOM-X3 typel-CARPORT | | save to My Database

Save to Server Database

Configuration Technical Special featuras
Main
Width: [2519 mm =
Length: |453 mim ¢|
Opacity: [100 % 2l

Cells description

FLISOM - 30W SubModule_SemiFlex_Gen2_X1_CIGS_372x742
H spacing: [1 mm %
\ spacing: [1 mm %
H cells: [3 =
v cells: [1 %
Prosg i o W 2 an i E e i [3m o W ®

B :

Famiiler Fopupesirenl spiisliss
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it ke
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1 BPREEeERE«
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AUTODESK
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CADCAMation

w PVSITES

eCarport

by =

Flisom

Flexible Solar Modules




>eFacade

Module editor

Supphier: AIS0M

Modek  FLISOM-NZ-EHG

Load fram...

Szve to My Detabase

Save to Server Datzbase

Configurztion Techrical Spedal features
Main
Width: [1574 men ]
Length: [£78 mm =]

Opacty: 100 %

Cels descnption

H spacng: 10 rmm
W spacng 1 mm
H cells: 2
Vocels: 1

e S

. FLISOM - 30%W SubModule_SemiFlex_GenZ_)1_CIG5_372r42

-
—

-
-

-
-

-
=

T WiEs S A T |

, [y ERT -

~ R Mod b k type

Coatlianies "o
Lizcalage | ] ]
Han dr corerucion “nTn Ao
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T=zlk
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1.9
QTR ]
AN
ERR B ]
TGN
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T i
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Lol _ength¥ Q1D
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|_| o du projet Wakcn Pdivadudie LECUESAH 30101023 = 1o Bl itk T @RS 0 e oS
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eFacade
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Flexible Solar Modules




>eRoof - Industrial WPV

Suppler:  FLISOM Load fram...

CADCAMation

Modek | FLISOM-K4-CRICURSA-WZ Sawe to My Detabase

Save to Sarver Datzhasa

Canfiguratian Technical Specal features

Main

Width: 1585 rnm =

Lenigth: 520 Frim *

Color:

Opacty: 100 % >

Cells description

| - FLISOM - 30%W SubModule_SemFlex_Gen2_X1_CIG5_37 2742

H spacng: [1 mom =

e Il ” ¢| B I M

: : READY

| v : . AUTODESK
REVIT
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{ welrainer ]

Cubea
ket e e it eerie darretre J

1 e lmalnas 5

Toame 2 il o
Do dos o derdloaticn :
HERRER (R |

Fhormav kel o 0 nbetem
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> PVSITES In
the market
Thin film
CIGS
products

FD2 HOUSE
PVSITES Project

= Flisom

Flexible Solar Modules

www.flisom.ch
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PVSITE!

ONYX Solar — ¢Si products

% ONYX-X6-TECNALIA

Equipement spécialisé (1)
Contraintes

Décalage

~ B8 Modifier le type

S

32.44

Plan de construction

<NON associé>

Matériaux et finitions

¥

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 B
Panneau
Numéro de circuit
Cotes E
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

-

CADCAMation

BIM

READY

AUTODESK’
REVIT




> X5 - C-Si glazed products
with hidden bus bars and L

CADCAMation

interconnections

Cerbyrron Tactr Gadrg ' |
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! N
> X6 - Glass-glass products o PVSITES
with back contact c¢c-Si cells

CADbCAMation

=) BIPV Madule editar 7 X
Supplier: | ONYX Solar Load fram...
Modek QONYN-XE Cypel-TECHALLA Szve to My Database
Save to Server Datsbase
Configuration Technical | Ghging - +- =o0ply rmage...
Sire o, g .
I-thh ?65 - = . . . . ' |
s =EEEE
p 8888
e — 8888
: o E . : . . . .
Inforration
Area; 1.692 m* . . . .
Cdlsz B
Fows: 16
Colummns; 4
B T . . . .

----------

X6 cSi
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READY
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REVIT
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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)
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> Efforts to feature in 3D wpPvsites

CADCAMation

=3 ARCOS_0607-1
Fi= Edt Took Admmetraton WWW 7

BIM PV system p Rota v Horonta panek: & %) eonta g s

) = ONYX Sclar - PVSITES s N
r‘—"-t: ".'4'."‘ - -J Opaque BIPV ! :. - Boundary:  No pattam v Vertica' panek: 3 e]‘ Vertical spacng: 000m o
S N

—
e
LY S

Fe Ciusers/soace/OneDive/BIMsolar/dMMsolar_Projects/0_TEST CASES/ARCOS-OTEIS/ARCCS_0607-1.0% was savad with success

SIMULATION | CALCULATION | RENDERING
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> PVSITES In

the market
c-Si

products

Awarded Most Innovative
Curtain Wall project ” in the US

9] CLASS MAGAZINE
@ AWARD WINNER
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CADbCAMation

CEA | Si-C inverter

TECNALIA | DC coupled charge inverter

40



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 | 25 of June, 2020 | © CADCAMation SA



/
{>

Use of PVSITES
(e)products




«vai’res ‘

> PVSITES demonstrators

’ ,

43



> 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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> 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 &4§olar inverter by TECNALIA

PVSITES WEBINAR | 25 of June, 2020 | © CADCAMation SA



> 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 | 25 of June, 2020 | © CADCAMation SA
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= BIPY Macdule editar
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>1. Single family house: BIMVi

Propriétés

, FLISOM-X1a -

X g {30 fig {3D} X

| Equipement spécialisé (1) - | Modifier le type

Electricité -
Cell Isc (A) 0.910000 ﬂ
Cell Vmpp (V) 35.000000 ﬂ
Cell Voc (V) 47.000000 ﬂ
Cell peak power (Wp) 27.500000 ﬂ
Cell power coef (%5/°C) ;-0.350000 ﬂ
Module Isc (A) 1.820000 B
Module Vmpp (V) 35.000000 L]
Module Voc (V) 47.000000 ﬂ
Module peak power (... 155000000 ﬂ
Module power coef (... {-0.350000 E‘
MOCT (°C) 45000000 D

Electricité - Charges ¥

Cotes A
Cell_chamnfer 0.0010 B
Cell_lengthX 0.7420 B
Cell_lengthY 0.1860 ﬂ 3
Cell_thickness 0.0008 ﬂ
Frame_height 0.0200 ﬂ
Frame_thicknessx 0.0010 ﬂ
Frame_thicknessY 0.0010 ﬂ
Lpanelx 1.5750 ﬂ
Lpanel¥ 0.4400 ﬂ
MarginX 0.0470 ﬂ
Margin 0.0530 [}
QuantityX 2 [
Quantityy 2 E‘
SpacingX 0.0050 ﬂ
Spacing 0.0000 D

Donnees d'identification ¥

Phase de construction ¥

Propriétés du modéle S
Model FLISOM-X1-FD2 L]
Supplier FLISOM ﬂ
Technology CIGS u

Autre -
Step 0.1860 i
- e oA en ¥

Aide des propriétes Appliquer

Arborescence du projet - DEMO1_DZ2_Belgium_(Re... X : FA e o B Erftg > o Ll e «

PVSITES WEBINAR | 25 of June, 2020 | © CADCAMation SA
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> Single family house: real ?(""'3”93 ‘

CADbCAMation

> BIPV solar roof
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> Single family house: real «vaifes

CADCAMation

> BIPV solar roof
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CADCAMation

Propriétés X g (3D}

/ FLISOM-X2 |

|Equipement spécialisé (1) '-'| Modifier le type

L1l

Contraintes -
Electricité

Cell Isc {A) 1.910000

Cell Vmpp (V) 18.000000

Cell Voc (V) 24000000

Cell peak power (Wp) :30.000000

Cell power coef (%5/°C) :-0.350000

Module Isc (A) 1.910000
Module Vmpp (V) 36.000000
Module Vac (V) 48.000000

Module peak power (... :60.000000
Module power coef (... ;-0.350000
MOCT (°C) 50.000000

".hr.'j.

1

Electricité - Charges

B
B,
B,
B
B,
B
B,
B
B,
B,
B
Cotes 2 - G
Cell_chamfer 0.0010 B P AR i
Cell_lengthX 0.7340 B et e
Cell_lengthY 01710 E} '
Cell_thickness 0.0008 E}
Frame_height 0.0200 E}
Frame_thicknessx 0.0010 E}
Frame_thicknessY 0.0010 E}
LpanelX 1.5740 E}
Lpanel¥ 0.4790 E}
Marginx 0.0470 E}
Margin' 0.0530 E}_
Quantityx 2 E}
Quantityy 2 E}
SpacingX 0.0050 E}
Spacing’ 0.0000 D
StepY 01710
Support_offset 0.0160 1
glassl_thikness 0.0010 E}
glazing_interlayer_thi... :0.0000 E}
z 0.0000 E}
Données d'identification S
Mame 3-1 B i
Aide des propriétés Appliquer
Arborescence du projet - DEMO2_EHG_(nvt2021).nvt X : BR ik G o = B o U Al & -
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>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.
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> 3.Carports — Zurich: virtual o PVsites

CADCAMation

pV system 6 Instalaton type: |FEt e Horzontal panels: |1 — Horzontal spaang: 9,00 m =
I IS0 - FLISOM-X3 tyr Inclnaison: = Verticalpanek: (40 ¥ Vertical spachg: 10,00 m s
BAPV v v — "
Rotation: 90,0 ° & |__ Dsply module switches Orentation: Portrar v
v /
Power: 7.8 kWp
Module area: 1059 m? oW fradance
Estimated prod 3
Array yield:
Shadow losses
Heat losses; 11
Supplier: FLISOM
Model: FLISOM-X3 type2-CARPORT y
Name Modules ‘ Ted:(noloqv: CIGs |
Y Peak power: 110 Wp b
e i 1o SO a Size: 3263x458 mm 2 [y
FLISOM - FLISOM-X. 40 Celle: 23 60) !
FLISOM - FLISOM-X 40 Diods: R
IV spsterrs NOCT: 50.0 °C
Vocc: 48.0V
Vmpp: 36.0V
Isc: 33A

Bendable:

Yes

PVSITES WEBINAR | 25 of June, 2020 | © CADCAMation SA 54



iy PVSITES

> 3.Carports — EKZ: BIM

Propriétés X fid {30) izl {30} i View1 izl {30} [} Niveau 0 fis {3D) X

\ FUSOM-X1b-2519x458 -

Equipement spécialisé (1) - | Medifier le type

Contraintes oo

CADCAMation

A

Données d'identification

Electricite )
Module peak power (... :85.000000 E}
Module Isc (A) 2.530000 E}
Module Vmpp (V) 37.000000 L}
Module YVoc (V) 49.000000 D
Module power coef (... :-0.350000 E}
NOCT (°C) 50.000000 D

Electricite - Charges ¥

Cotes =
LpanelX 2.5190 B
LpanelY 0.4580 E}
Marginix 0.0000 E}
Margin¥ 0.0000 E}
Quantityx 3 E}
Quantityy 2 E}
SpacingX 0.0010 E}
Spacingy 0.0000 E} L
Thickness 0.0020 E} I
curvature_radius &.0000 E}

B

Model Mame b _eCARPORT-251%x..,
Copyright 2 2020 CADCAMation...
Image

Commentaires
Identifiant

Visible dans les nome... [:}
Phase de construction ¥
Propriétés du modéle S

Model FLISOM-X3 typel -CAR... E}

Mame 1-13 E}

Supplier FLISOM E}

Technology maono_5i D
Autre A

H 01317

2.5005 B

alpha 24.05° il
Aide des propriétés Appliquer
Arhlz-r:ascence du projet - Projetl X 1:1 FATx G o ey ia® o B & iale [ ' b
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>3.Carports — Zurich: real

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

i
_— ™y

o =
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uilding: virtual «vaifes

CADbCAMation
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>4.Industrial Building: BIM

Propriétés

, FLISOM-X4

| Equipement spécialisé (1)

v| Modifier le type

X 4 {30}

»

L1

Contraintes

Electricite
Module peak power (... :60.000000
Module power coef (... ;-0.400000
Maodule Voc (V) 49,250000
Module Vmpp (V) 36.830002
Madule Isc (A) 2.000000
Cell peak power (Wp) :60.000000
Cell power coef (%/°C) :-0.400000
Cell Voo (V) 438.250000
Cell Vmpp (V) 36.830002
Cell Isc (A) 2.000000
MOCT (°C) 50.000000

Electricité - Charges

Cotes
Cell_chamfer 0.0010
Cell_lengthX 0.7725
Cell_lengthY 0.2080
Cell_thickness 0.0008
Frame_height 0.0200
Frame_thicknessx 0.0010
Frarme_thicknessY 0.0010
LpanelX 1.5850
Lpanel¥ 0.5200
Marginx 0.0200
Margin 0.0150
Quantityx 2
SpacingX 0.0000
glassl_thikness 0.0010

Données d'identification
Phase de construction
Propriétes du modele

Maodel FLISOM_¥4_15ubmaod...
Supplier FLISOM
Technology maono_5i
Autre
Support_offset 0.0160

9 Rl o} o} o [ N U L] L (] b} | | ] o o o o o oo G e} o o (o (o} o ] o o] o o

1

Aide des propriétes

Appliquer

Arborescence du projet - DEMO4_CRICURSA_{Revi... X

i 30}

PVSITES WEBINAR | 25 of June, 2020 | © CADCAMation SA

i {3D)

x

B Sk G hmE g ¢ a2 «

58

CADbCAMation

L1l




CADbCAMation

PVSITES WEBINAR | 25 of June, 2020 | © CADCAMation SA 59



> 5. Apartments building: virtual

T Wodule editm

? CADCAMation

Sl OHTY Sam looz oei..

Mocek  OHYYCRTAN AT e o By Mo twes

e Do Somaer Gk

Davien oher
[ lien vl damy
. Sgyienk
1080 1244 1400 [l
Prun e
Proma .
H3C™:
L]
Hurg
Lk s v
vk
R H
YTER:
L
" Power: 16.9 kWp \
Module area: 1305 m?
Estimated prod.: 13819.6 kWh
Aﬂ"lﬂt 817.1 Kth/xwp
Shadow losses: 0.0%
Heat losses; 8.3%
Name Modules A
ONYX Sokr-0... 10 ——— T
ONYX Soler - Q 16
ONYX Solr - O 12
ONYX Soler- 0. &
ONYX Soler - O 4
ONYX Solr - O <
ONYX Solzr- Q.. 16 b
ONYX Soler - O 12 |
ONYX Soler - O 4 \ |
5] BIPV systems N |
|
|
§

A
1-2
Power: 151.0 Wp
' Area: 1.2 m?
! Efficiency: 13.0%

Irradiance: 892.8 kWh/m’/year

Estimated prod.: 106.2 kWh/m?/year

Shadow losses: 0.0 %

Array yield: 819.0 kWh/kWp
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>5. Apartments building: BIM  wPvsites

Propriétés X = 30 fig {3D) X

‘ ONYX-X5 -

|Equipement specialise (1) '-'| Medifier le type
Electricite

Module peak power (... :151.000000
Module power coef (... :-0.450000

CADCAMation

L1l

3

Module Vec (V) 22.219999
Module Vmpp (V) 18.340000
Module Isc (A) 9.050000

Cell peak power (Wp) (4.314286
Cell power coef (%/°C) :-0.450000

B:
B
B,
B,
B,
B,
Cell Vec (V) 3174286 g
Cell Vipp (V) 2620000 E}
Cell Isc (A) 1.810000 a
MNOCT (°C) 45.000000 E}
Electricite - Charges ¥
Cotes 2|
Cell_chamfer 0.0260 Bl
Cell_lengthX 0.1560 E}
Cell_length¥ 0.1560 E}
Cell_thickness 00018 E}
Frame_height 0.0100 E}
Frame_thicknessi 0.0000 E}
Frame_thicknessY 0.0000 E}
LpanelX 0.9100 E}
LpanelY 1.2800 E}
MarginX 0.0590
Margin' 0.0790
QuantityX 5 B
Quantity 7 E}
SpacingX 0.0020 E}
Spacingy 0.0050 B
Step 0.2400
Support_offset 0.0160 b
glassl_thikness 0.0060 E}
glazing_interlayer_thi... :0.0000 E}
glass2_thikness 0.0060 E}
glazing_interlayer_thi... {0.0000
zhase? 0.0078
Donneées d'identification -3 1
. T —
Aide des proprietes Appliquer
Arborescence du projet - DEMO5_Villogia_{Revit20... X : FA e o MmE s ¢ Co @y g ig «
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> 5. Apartments building
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6.0ffice building: BIM u PVsites

Propriétés " {3D) X

CADCAMation

" ONYX-X6-2250x760

Equipement specialise (1) CE Modifier le type
Matériaux et finitions
Electricite

Electricité - Charges
Cotes
Cell_chamfer
0.1250
_ell_length'
Cell_thicknes

[ ——

0 0760
ARG

T e
fLL U
i,
AR

Arborescence du projet - DEMO&_TECNALA with_... X : 7 ; .-- 0 0 Cm L S e o
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>PVSITES portfolio}

WWW.DIMm-solar.com
WwWw.pvsites.eu

CADCAMation

IMBIOQIES from PVsites project

"’.—’}c

000

¢ Flisom

The PVsites portfolio of BIPV products has been developed within the PVsites project consertium to feature latest
innovations for:

« Thin film CIGS modules from FLISOM
» cSiglass modules from ONYX Solar

—
* BIPVSiCinverter from CEA

» Inverter with storage system and DC coupling from TECNALIA f

The PVsites eCatalog aims at providing virtual objects reflecting real products to be used within BIMsolar and the BIM

ecosystem. You will now discover the PVsites portfolio through a user experience: tecnalia

Inspiring Business

Q Discover the BIPV products

O Visit the reference demo buildings
o Use a simple decision support tool to get the right product at the right location

@ Step into BIMsolar to start working on your own BIPV projects and integrate PVsites object

Our ambition is to provide the key features and ideal use (building application) for every
product.

You will find:

« 4 families of Thin Film CIGS modules from FLISOM and 4 applications: single house roofing, cladding on architectural
facade, bended carports, industrial roofing

» 2 families of cSinext generation glass modules from ONYX Solar and 2 applications:opaque cladding for isolated
facade, semi-transparent ventilated double-skin facade

« 2 families of next generation inverters for BIPV applications: BIPV SiC Inverter from CEA and Inverter with storage
system and DC coupling from TECNALIA B I M
> Plunge into our portfolio: best pictures and comprehensive information of PVsites products READY
> Access to our database of PVsites objects: when BIPV meets BIM AUTODESK"
PVS |TES WE Bl NAR | 25 Of J une, 2020 | © CADCAM ation SA 6 9 7 diffarents sites / 6 types of buildings have baen chosen and are in service with PVSITES products. Training material is REVIT

available to discover how was built every BIPY system


http://www.bim-solar.com/
http://www.pvsites.eu/

FLISOM — eRoof Tile

Accueil » FLISOM - eRoof Tile

4

”
."SI’GS

w{ PVSITES

oootTk BT

& = FHison -

> eCatalog

eRoof Tile
by &= Flisom

Fiexible Solar Moaules

t

Y,
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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

4 FLISOM contact

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

Catégories : BIPV, MODULE, PITCHED, RESIDENTIAL, ROOF, TILE Etiquettes :
CADCAMation SA, EnerBIM, FLISOM

70

within BIMsolar® web platform u

Description  Specific features  BIM features

BIM features

PVUSITES ‘

CADbCAMation

This product is published to the market as a « BIMready » component for Autodesk REVIT software and community

Table of operational material ready for download and BIM integration:

CODE DESCRIPTION

FLISOM-X1a.rfa REVIT Family (V2019)

ELISOM-X1a.1fa REVIT Family (V2020)

REVIT Family (V2021)

VWA

FLISOM-X1a.rfa

PVSITES_Plugins BIPV innovation by CADCAMation

DOWNLOAD link Additional material

Get more information on CADCAMation BIM pages

g® cADCAMation

BIMD,/

READY

AUTODESK’
REVIT"
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>BlIMsolar V1.3

WWW.DIMm-solar.com
WWwWw.pvsites.eu

> PV I I E P ugl ns X2\ | Download BIMsolar® for free

BIM-ready ADD-IN for Autodesk® REVIT ®
Available on

https://cadcamation.ch/solutions/bim-solar/
. NOTICE: next version V1.3.0 to be published 01/07/2020 with
SOOn On Autodesk ® STORE PVSITES Project features

Download, install then just use your login and password to
launch the software.

HOME L~ SOFTWARE v ¥ SERVICES v & BiMsolar COMMUNITY v

BIM-:eit:is a@

Warning: latest version V1.2.3 cancels and replaces V1.2.2 - Find out more about BIMsolar®
Released 24/6/2019

Minimum configuration

B I M EI/ >WINDOWS 7/8/10 Intel i5/5th generation + 4Go RAM

Pu BLIc RELEASE READY Optimal configuration

>WINDOWS 10 Intel i7/8th generation + 32Go RAM

AU TO D ES Kx > No MAC version except with Parallels® Virtual Deskto
1/7/2020 | AUTOE p p
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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 CADCAMation

PVSITES Project Partner, Switzerland
info@cadcamation.ch

JOIN US: www.cadcamation.ch
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