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(Source: Gieseking, 2012; SUPSI, 2015; Hislop, 2016; Pvresources, 2018; Selfa photovoltaic, 2018 )
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Wijeratne, W.P.U., Yang, R.J., Too, E. and Wakefield, R., 2019. Design and development of distributed 
solar PV systems: Do the current tools work?. Sustainable cities and society, 45, pp.553-578.
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Yang et al., 2022, BIPV Digitalization: Design Workflows and Methods – A global 
survey, IEA PVPS, https://iea-pvps.org/research-tasks/enabling-framework-for-the-
development-of-bipv/
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Wijeratne, W.P.U., Yang, R.J., Too, E. and Wakefield, R., 
2019. Design and development of distributed solar PV 
systems: Do the current tools work?. Sustainable cities 
and society, 45, pp.553-578.
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Geological database X X X X X X X X X X X X X X X X X X X X X X X X X X
Geological maps X X X X X X X X X X X X X X X x X X X X X X X X X
Terrain category X X X X X # X X X X X X X X X X X X X X X X X X X X X
Analysis of terrain data X X X X X X X X X X X X X X X X X X X X X X X X X X
Database # # # # X X
Import external data # # # X X X X X X X X X X X X X X X X X X X X
GPS X X X X X X X X X X X X X X X X X X X X X X X X X X
Hourly modelling timestep X # # X X X X X X X X X X
Type

Stand-alone off-grid X # # # # X X X X X X X X X X
Grid-tie PV systems # # # # X X X X X X X X

Specifications
Voltage X X # X # X X X X X X X X X X X X X X X X X X

number of phases X X # X # X X X X X X X X X X X X X X X X X X X
power factor X X X X # X X X X X X X X X X X X X X X X X X X

Residential X X # X X X X X X X X X X X X X X X X X X
Commercial X X # X X X X X X X X X X X X X X X X X X X
Industrial X X X # X X X X X X X X X X X X X X X X X X X X X X X
Other  (community, heritage etc) X X X # X X X X X X X X X X X X X X X X X X X X X X
Building 3D modelling X X X X X X X X X X X X X X X X X
Building 2D modelling X X # X X # X X X X X X X X X X X X X X X X
Image capturing/Geo maps X # X X X X X X X X X X X X X X X X X

Structural Load Load Simulation X X X X X X X X X X X X X X X X X X X X X X X X X X
Data Simulation X # # X X X X X X X X X X X X X X X
Data Import # X # X X X X X X X X X X X X X X X X X X X X X X
Load profile X # # X # X X X X X X X X X X X X X X X X
Time interval data  

Monthly # # # X X X X X X X X X X X X X X X X X
Hourly X # # X X X X X X X X X X X X X X X X X

Sub hourly X X # X X X X X X X X X X X X X X X X X X X X X X
Energy price # # # X X X X X X X X X X X X
2D/ 3D simulation X X X # X X X X X X X X X X X X
Shading analysis X # X # X X X X X X X X X

X X X X X X X X X X X X X X X X X X X X X X X X X X
PV Modules PV database # # # # X X X X X X X X X

Ground X # # X X X X X X X X X
Roof X # # # X X X X X
Roof integrated X # # X X X X X X X X X
Façade integrated X X X X X X X X X X X X X X X X X X

Inverters Inverter database X # # # X X X X X X X X X X
Batteries Battery database X # # # X X X X X X X X X X X X X X X
Other BOS items Database X X X X X # X X X X X X X X X X X X X X X X X

Shading losses # # # X X X X X X X
DC/AC Losses # # # X X X X X X X X X X X X X X X
Snow losses # # # X X X X X X X X X X X X X X X X
Other losses # # # X X X X X X X X X X X X X X X
Installation process X X X X X X X X X X X X X X X X X X X X X X X X X X X
Commissioning process X X X X X X X X X X X X X X X X X X X X X X X X X X X
Quality assurance X X X X X X X X X X X X X X X X X X X X X X X X X X X
Health and safety X X X X X X X X X X X X X X X X X X X X X X X X X X X
Impact on schedules X X X X X X X X X X X X X X X X X X X X X X X X X X X
Monitoring and control X X X X X X X X X X X X X X X X X X X X X X X X X
O & M procedures X X X X X X X X X X X X X X X X X X X X X X X X X X X
Insurance/warranties/replacemen X X X X X X X X X X X X X X X X X X X X X X X X X X X
Decommissioning process X X X X X X X X X X X X X X X X X X X X X X X X X X X
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Limitations
 Detailed local meteorological data and local geographic/terrain data
 Localised PV system product database (e.g. panel, storage, BOS)
 Localised cost data on PV system products and installation
 Localised energy price data
 Accurate energy consumption data 
 Information on local building regulations and codes
 Information on local government incentives and policies
 Information on financial modes and contract arrangements 
 Database on previous project examples
 Information on product performance in previous projects
 Information on installers’ track record and experiences
 Information on commissioning and O&M procedure
 Information on decommissioning procedures

 Efficient 3D model creation of the physical environment
 Generation and comparison of alternative PV module designs 
 Visualization of shading impact and losses
 Automatic PV system configuration and optimization 
 Accurate energy consumption data simulation
 Installation process simulation and impact analysis (e.g. impact of harsh weather conditions, occupational health 

and safety risks etc. on the project completion and cost)
 Matching and optimizing energy outputs with fluctuating demands and electricity prices
 Balancing revenue against cost to optimise PV module and storage sizes
 Analysis on environmental impact (carbon footprint, heat island)
 Lifecycle cost-benefit analysis
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Wijeratne, W.P.U., Yang, R.J., Too, E. and Wakefield, R., 2019. Design and development of distributed 
solar PV systems: Do the current tools work?. Sustainable cities and society, 45, pp.553-578.



The Building Integrated Photovoltaics (BIPV) 
Enabler tool is a user friendly platform that 
integrates product, regulation, technical, 
economic and construction data to create a 
leading BIPV solution in conceptual building 
design stage.

Supported by ARENA, APVI, and several 
industry partners



Wijeratne, W.P.U., Yang, R.J., Too, E. and Wakefield, R., 2019. Design and development of distributed 
solar PV systems: Do the current tools work?. Sustainable cities and society, 45, pp.553-578.
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Wijeratne, W.P.U., Samarasinghalage, T.I., Yang, R.J. and 
Wakefield, R., 2022. Multi-objective optimisation for building 
integrated photovoltaics (BIPV) roof projects in early design 
phase. Applied Energy, 309, p.118476.

Mudiyanselage, P.W., Samarasinghalage, T., Yang, J. and 
Wakefield, R., 2022. Multi-objective optimisation for Building 
Integrated Photovoltaics (BIPV) roof projects in early design 
phase. Applied Energy, 309(March 2022), pp.1-21.

BIPV Design 
Optimisation



BIPV Design Optimisation

Wijeratne, W.P.U., Samarasinghalage, T.I., Yang, R.J. and 
Wakefield, R., 2022. Multi-objective optimisation for building 
integrated photovoltaics (BIPV) roof projects in early design 
phase. Applied Energy, 309, p.118476.



Shading simulation and visualisation

Geospatial analysis and simulation of urban dynamics

Building envelope aspect angle

Building envelope slope angle

Liu, C.; Yang, R., W, K., Zhang, J. (2023) 
Community-Focused Renewable Energy 
Transition with Virtual Power Plant in an 
Australian City—A Case Study, Buildings, 
March 2023



Shading casting on roof and wall 

Wall shadow height raster and numeric result (4000 x 4000 data 
array)

Wall sunlight height raster and numeric result (4000 x 4000 data 
array)

Roof shadow logical raster (1-no shading; 0-shading) and 
numeric result (4000 x 4000 data array)

Shadow volume calculation using sun path algorithm – 
Determine the volume of space in shadow cast by 
surrounding objects determined by the sun movement at 
a certain time 

Liu, C.; Yang, R., W, K., 
Zhang, J. (2023) 
Community-Focused 
Renewable Energy 
Transition with Virtual 
Power Plant in an 
Australian City—A Case 
Study, Buildings, March 
2023



Machine-learning based image recognition for 
building elements



Urban level building envelop solar potential mapping and analysis



Task 15 BIPV - Subtask D: Digitalization for BIPV

Upcoming reports
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D.3. Digital products  - Lead by SUPSI

To facilitate the application of BIPV over the whole value chain by 
defining the requirements for digital product data models in a 
BIM-based process

1. Understanding the various approaches in using digital 
product data models for multifunctional BIPV systems

2. Enabling manufacturers, planners and owners of BIPV 
systems to define digital product data models 

3. Defining requirements in compliance with BIM standards 
4. Making BIPV products more easily accessible thanks to 

digitization of the AEC process
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D.4. Digital BIM-based process for BIPV  - Lead by SUPSI

Objectives:

1. Current BIM-based tools for BIPV
Definition of the BIPV process stages and workflows and review of 
current available BIM-based tools. 

2. Collection of BIM-BIPV case-studies
Collection of 5-6 BIPV case-studies where BIM has been adopted. 
Interviews to identify needs to overcome current bottlenecks and 
support process optimization towards a greater interoperability.

3. Information Management (IM) strategies for improving the 
main BIPV process stages
Definition of digitalization goals, workflows and IM structure to 
support an integrated and interoperable process for BIPV
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Goal: overview of state of the art software for BIPV-planning and BIM / 3D 
simulation
 PVsyst
 Revit
 Rhino – Plugins: Honeybee with energy Plus / radiance  
 SAM
 Sketchup
 PV*Sol
 Solarius PV
 Lucisun
 BIMSolar

D.1 Comparison of BIPV real data with simulated performance  
- Lead by RMIT, Astrid Schneider, Lucisun



P
V

P
S

32

SKETCHUP Revit Rhino

D.1 Chinese Building representation in different 3D-formats

Rhino with 
Grasshopper,
ladybug



Weerasinghe, R.P.N.P., Yang, R.J., Wakefield, R., et. al., 2021. Economic viability of building integrated photovoltaics: A review of forty-five (45) non-domestic 
buildings in twelve (12) western countries. Renewable and Sustainable Energy Reviews, 137, p.110622.
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D.5: Data mining for decision-making – Method  - Lead by RMIT

BIPV applications/alternative 
materials
• Continuous roof 
• Discontinuous roof
• Skylight
• Balustrade
• Curtain wall 
• Rainscreen 
• Double skin façade
• Shading device 

Orientations  
o Roof  -
Pitch Roof - North, South, 

West, East
Flat roof  
o Façade (90 /75 degree)- 

North, South, West, East

Sample size
1 sqm

Economic aspects 

BIPV Building 
Element cost

Effective/standard 
NPV

Effective/standard 
LCOE 

Effective/standard 
IRR 

Effective/standard 
payback period

Cost substituted 
building material

Environmental 
aspects 

Carbon emission 
reduction

Energy aspects 

Specific DC final 
system yield  
[kWh/kWp]

Area-specific DC 
final system yield 

(kWh/m2)

BIPV product ref. efficiency 
Electricity price
BIPV Product cost 
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STC – BIPV in the Digital Environment (2024-2027)

 BIPV Product properties 
 IFC-BIPV Digital Representation
 BIM –based BIPV digital products and project simulation

IEA PVPS Task 15 Phase 3 plan

Express of Interests! 



Australian BIPV Alliance aims to enable 
collaborations within the entire stakeholder 
ecosystem cross different industry sectors in 
addressing design, technical, practical, 
policy and standard related issues in BIPV 
adoption, showcasing good practices, filling 
in industry knowledge gaps and providing 
training opportunities.
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SEAL@RMIT 
Thank you!

Contact:
Rebecca Yang 

rebecca.yang@rmit.edu.au
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