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2.  The ZEB Tool 

Creation
(2011-2014)



2.  The ZEB Tool Development (2014-2015)



ZEB Tool Authors: 
Marianne Kjendseth Wiik, Reidun Dahl Schlanbusch, 
Aoife Houlihan Wiberg, Torhildur Kristjansdottir

2.  The ZEB Tool 
Further Development (2015 onwards)



Authors: Håvard Auklend & Mads Løkeland Slåke (2016)
Supervisor: Aoife Houlihan Wiberg

3. A Dynamic approach to the ZEB Tool (2016) 
Rhino – Grasshopper – ZEB Tool

Integrated LCA early in design 
with dynamic, visual feedback



Source: Revit - Dynamo - ZEB Tool
Author: Tobias Hofmeister and Supervisor: Aoife Houlihan Wiberg, 2016)

3. A Dynamic approach to the ZEB Tool (2016)
Revit – Dynamo – ZEB Tool



Joint Master Thesis | Erasmus+ Traineeship Programme
Department of Architecture and Technology, NTNU
Faculty of Architecture and Construction, UniPg

Parametric design to minimize the embodied 
emissions of a ZEB building in Oslo, Norway

Giulia Ceci, UniPG | Author
Mattia Manni, UniPG | Author
Aoife Houlihan Wiberg, NTNU | Supervisor
Umberto Berardi, UniPG | Supervisor
Gabriele Lobaccaro, NTNU | Co-supervisor

4. A Parametric approach to the ZEB Tool (2016)
Revit – Dynamo – ZEB Tool

 Applying parametric design principles to ZEBs planning.

 Integrating environmental analyses (i.e. solar radiation, 
daylighting factor) with life cycle assessment into a unique 
algorithm.

 Allowing the single family house pilot project to achieve the 
ambition level ZEB-OM according to the guidelines defined by ZEB 
Research Center in Trondheim.

 Generating a workflow for conducting multi-objective 
optimization in order to orienting the planning from the early 
stages of the design process.



Methodology | Workflow



5.  A Dashboard approach to the ZEB Tool
ZEB Emissions Visualisation PROOF OF CONCEPT 2 Spring 2016

Author Zorbey Tuncer. Supervisor Aoife Houlihan Wiberg



3. A Dashboard approach to the ZEB Tool (2017)
Revit – Flux – ZEB Tool

Source: Revit - Flux - ZEB Tool 
Author: Zorbey Tuncer and Supervisor: Aoife Houlihan Wiberg, 2017)



Author Mads Slake & Havard Auklend. Supervisor Aoife Houlihan Wiberg

6.  Visual LCA for ZEN
ZEB Emissions Visualisation PROOF OF CONCEPT 3 Spring 2017



6.  Visual LCA for ZEN
ZEB Emissions Visualisation PROOF OF CONCEPT 3 Spring 2017

Author Mads Slake & Havard Auklend. Supervisor Aoife Houlihan Wiberg



Further
Work

• Generate new knowledge in how emerging immersive technologies, such as, 
AR&VR can be adapted and integrated with our existing dynamic science-based 
method for GHG emissions, to provide user friendly, interactive feedback on 
quantitative performance, as well as, qualitative parameters in the design of 
sustainable and healthy buildings of the future. 

• How can these new methods/tools be used to improve communication and 
participation from diverse stakeholders?

• How can intelligent visualization and immersive environment methods improve 
environmental performance feedback in the design process and increase uptake 
in design practice and improve stakeholder participation?



Digital Innovation Immersive Environments for diverse stakeholder participation

360 Degree Spherical Projection Theatre – South Korea3d Dome – California Academy of Sciences

Virtual Reality Tangible Graph Holograms

Gaming Technology

Interactive User Interface – ETH Singapore

Touch Table

Augmented Reality for BIM



Thank you for your attention.

[email: aoifehw@gmail.com]

FME ZEN (page)

@ZENcentre

https://fmezen.no 


