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Introduction and Background
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• Philippe Alamy is founder of EnerBIM

• Development of BIMsolar as a BIM-based platform for 

BIPV-planning and simulation towards Digital Twin
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Solar energy as a driver 
for decarbonized 
architecture

Multifunctionality and 
Envelope Performance in 
Solar Architecture

BIM as a key enabler for 
solar-integrated design

Emergence and 
importance of BIPV 
systems

Performance-based and 
collaborative workflows: 
BIM moves from iconic to 
current projects

European R&D projects addressing 
BIM+BIPV: PVSITES, BIPVBOOST, 
BIM4BIPV, MASS-IPV



Our Research Scope and Objectives

International Collaboration on digitalization of BIPV 

within the IEA PVPS Task 15 group of experts:

• Definition of an BIPV information model for open BIM-

exchange via IFC

• Analyze the role of BIM in BIPV design and optimization

• Assess multifunctional potentials of BIPV systems

• Evaluate the impact on building envelope performance

• Review representative case studies
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IEA PVPS Task 15 group of experts
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PV-Module Product Data

Goal: Product information useful for PV-simulation
Source: Sonnenkraft GmbH

.pdf .ifc

Source: ETIM – Photovoltaics Module in bSDD
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Reference 1: Astrid Schneider et. Alii, TU Wien 
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Goal: Product information useful for PV-simulation and multidisciplinary evaluation

„dead data“: 

informative

.pdf

„living data“: 

workable

.ifcPDF
open

BIM-Data

PV-Module Product Data
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Reference 1: Astrid Schneider et. Alii, TU Wien 



BIM for Solar Design

From 3D modelling 
to energy-aware 

design processes

Integration of 
geometry, materials 

and performance 
data

Early-stage 
optimization via 
parametric BIM

Data exchange: 
IFC, proprietary 
(rvt, pln), XML 

based (gbXML), 
JSON
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New Workflow for BIPV-modules in BIM-software 

PV material -Producer 
is responsible to provide use case 
specific relevant product data  

PV- / BIPV-Database
data provided by producers  
and generic data / generation 
of custom sized module 

datasets 

PV - Database in BIM / 

IFC – open format

optimally public and 

free

Architect
plans building / construction and 
puts PV- / BIPV-BIM-elements into 
CAD / BIM project design

BIM-project 

design
▪ visual

PV-BIPV-Product

Engineer
uses detailed PV- / BIPV- BIM 
project design to plan and 
simulate PV / BIPV-system

BIPV-system planning + simulation
▪ PV-system design and yield calculation

▪ daylighting

▪ energy

▪ structural 

▪ environment
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Reference 1: Astrid Schneider et. Alii, TU Wien 



BIM-Based Simulation for BIPV

Architecture: Design Impact of BIPV – light – shade - structure

Solar radiation and 
energy performance 
simulations

Daylight and PV yield 
co-simulation

Integration of 
simulation tools in 
BIM environments

Interoperability issues 
and data consistency 
challenges
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Reference 1: Astrid Schneider et. Alii, TU Wien 



BIM-Based Simulation for BIPV

BIM-Design: values of BIPV in the architect’s BIM-software
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Solar radiation and 
energy performance 
simulations

Daylight and PV yield 
co-simulation

Integration of 
simulation tools in 
BIM environments

Interoperability issues 
and data consistency 
challenges
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BIM-Based Simulation for BIPV

BIM-Viewer: values of BIPV visible in the IFC-Model export

Solar radiation and 
energy performance 
simulations

Daylight and PV yield 
co-simulation

Integration of 
simulation tools in 
BIM environments

Interoperability issues 
and data consistency 
challenges
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BIM-Based Simulation with BIPV

IFC-Model with BIPV-values allows multidisciplinary simulation 

Solar radiation and 
energy performance 
simulations

Daylight and PV yield 
co-simulation

Integration of 
simulation tools in 
BIM environments

Interoperability issues 
and data consistency 
challenges

PV-simulation

Daylight-

simulation

Energy 

Certificate
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PV-Simulation by ACCA with Solarius PV

Dayl ight simulation  by  Bartenbach



BIM-Based Simulation with BIMsolar® R&D

Solar radiation and 
energy performance 
simulations

Daylight and PV yield 
co-simulation

Integration of 
simulation tools in 
BIM environments

Interoperability issues 
and data consistency 
challenges
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BIM model with BIMsolar databases feed integrated simulation processes



BIPV commercial Projects: BIM-Based modeling 
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BIMsolar simulation bridges the gap between architecture and construction



Next Development Steps
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Next steps in the development of BIMsolar®:

Multiple weather 
data sources. Digital 
Twin perspective

Enhancement of 
optical modeling for 
vertical systems

BIMsolar Data 
Dictionary: eCatalogs 
of BIPV solar glazing

BIM innovations to 
boost Digital Twin 
platforms

Full open CIM-BIM 
IFC interoperability. 
REVIT add-ins

European R&D projects 
addressing BIPV Digital 
Twin strategies



Our Vision: Digital BIPV-Twin

Our BIMsolar vision for tomorrow: going 
beyond BIM and simulation!

▪ Development of a Digital Twin strategy

▪ “Live” facility management

▪ Solar PV yield forecast based on 
accurate weather data and calibrated 
simulation model

▪ Full IFC-model integration

▪ Modern synthetic supervision technos
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Future Perspectives
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Integration of AI and 
real-time digital twins

Semantic BIPV BIM 
objects and open data

Urban-scale BIPV 
modelling and planning

Standardization and 
certification of workflows



Synthesis and Recommendations
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BIM enables systemic and holistic solar design

Multifunctionality enhances architectural quality

Need for interop, validation and professional training

Roadmap for future BIPV–BIM integration



Philippe Alamy

alamy@enerbim.com

and

Astrid Schneider

astrid@astrid-schneider.de

astrid.schneider@tuwien.ac.at

IEA PVPS T15 – Subtask C2

Thank you very much for your 

attention

Any questions?

mailto:alamy@enerbim.com
mailto:astrid.schneider@tuwien.ac.at
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Useful links:

IEA PVPS Task 15 – Enabling Framework for BIPV: https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/

EnerBIM:  https://enerbim.com/en/solutions-4/

BIMsolar: https://www.bim-solar.com/

BIM4BIPV-research project: https://bim4bipv.project.tuwien.ac.at/en/

Astrid Schneider: https://www.astrid-schneider.de/

PVSITES: https://www.pvsites.eu/

BIPVBOOST: https://bipvboost.eu/

MASS-IPV: https://massipv.eu/

Sources and useful links

https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/
https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/
https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/
https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/
https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/
https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/
https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/
https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/
https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/
https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/
https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/
https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/
https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/
https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/
https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/
https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/
https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/
https://iea-pvps.org/research-tasks/enabling-framework-for-the-development-of-bipv/
https://enerbim.com/en/solutions-4/
https://enerbim.com/en/solutions-4/
https://enerbim.com/en/solutions-4/
https://www.bim-solar.com/
https://www.bim-solar.com/
https://www.bim-solar.com/
https://www.bim-solar.com/
https://bim4bipv.project.tuwien.ac.at/en/
https://bim4bipv.project.tuwien.ac.at/en/
https://www.astrid-schneider.de/
https://www.astrid-schneider.de/
https://www.astrid-schneider.de/
https://www.astrid-schneider.de/
https://www.pvsites.eu/
https://www.pvsites.eu/
https://bipvboost.eu/
https://bipvboost.eu/
https://massipv.eu/
https://massipv.eu/

	Slide 1: BIM for Design, Simulation and Optimization of BIPV Systems
	Slide 2: Introduction and Background
	Slide 3: Introduction and Background
	Slide 4: Our Research Scope and Objectives
	Slide 5
	Slide 6
	Slide 7: BIM for Solar Design
	Slide 8: New Workflow for BIPV-modules in BIM-software 
	Slide 9: BIM-Based Simulation for BIPV
	Slide 10: BIM-Based Simulation for BIPV
	Slide 11: BIM-Based Simulation for BIPV
	Slide 12: BIM-Based Simulation with BIPV
	Slide 13: BIM-Based Simulation with BIMsolar® R&D
	Slide 14: BIPV commercial Projects: BIM-Based modeling 
	Slide 15: Next Development Steps
	Slide 16: Our Vision: Digital BIPV-Twin
	Slide 17: Future Perspectives
	Slide 18: Synthesis and Recommendations
	Slide 19: Thank you very much for your attention
	Slide 20
	Slide 21

