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➢ large-scale deployment of these buildings relies on marketable, affordable, flexible, on 

demand material-based solutions for energy and resource efficient buildings

➢ bring laboratory-based solutions into a replicable level and up-scale them to solutions 

attractive and profitable for real applications

➢ act on real building envelopes through actions in testbeds & living labs that would create 

profound economic, social and environmental impacts

➢ deep and accurate material insight using digital twins complemented with development 

expertise by

• non-destructive testing

• advanced finite volume modelling methods

• digital materials characterization

• cutting-edge virtual prototyping

• pilot lines for additive manufacturing, robotic assembly and industrial production

Overview
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Marketable solutions

?
Product
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Single Market Problem
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Marketable solutions

Replicable and upsalable

? €
Product



Chair of Timber Structures and Building Construction
Department of Civil, Geo and Environmental Engineering
Technical University Munich

7Ott S., Kies U. | Sustainable Places 2020 | Open Innovation Testbeds for Bio-based Construction Products … | 27.10.2020 

Bio-based materials
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CARBON STORAGE in forestry and (timber) construction sector

Input

sustainable forestry!

Output

Carbon Storage
If Input > Output

net CO2

CO2 sequestration biogenic CO2

emissions

Carbon Storage
If Input > Output

net CO2

OutputInputOutput

Building Sector 
level

Module D

time period n

year i year i+n

→ for Kyoto reporting



Chair of Timber Structures and Building Construction
Department of Civil, Geo and Environmental Engineering
Technical University Munich

9Ott S., Kies U. | Sustainable Places 2020 | Open Innovation Testbeds for Bio-based Construction Products … | 27.10.2020 

„natural product“

• Harvested and processed

• given micro structure

• „inherent“ properties

• single material

„classic product“

• „traditional“ processed

• „micro“ structure in relation to
processing

• „characteristic“ properties

• „plain“ material

„functional product“

• „additive“ manufactured

• free form & micro structure

• „infinite“ range of properties

• „multi“-materials

Methods for Product Peformance
Improve product

properties

Design product

properties

Understand product

properties

Virtual Prototype – Digital Twin Material
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Product performance

Optimisation taks
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Material insight
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Material insight

Destructive testing
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Source: TUM CMS

Material insight

Non-destructive CT-scanning
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Façade element Computerized

geometry

Embedded

computational grid

Temperature and flux magnitude

on structure

Source: TUM CMS

Material insight

Finite Cell Simulation



Chair of Timber Structures and Building Construction
Department of Civil, Geo and Environmental Engineering
Technical University Munich

15Ott S., Kies U. | Sustainable Places 2020 | Open Innovation Testbeds for Bio-based Construction Products … | 27.10.2020 

TUM HBB & TUM CMS

Material insight

Simulation (additive) manufacturing
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Circularity
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Product performance

Optimisation taks
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Circularity – Building level
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Circularity performance
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Circularity performance

Demolition (waste) streams
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Circularity performance

Component level model(s)
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Circularity Indicators

Building level
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Source: Madaster

Circularity Indicators

Building level - several indicator options are available
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Circularity Indicators

Material level

*
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individualised

building

standardised

building materials

standardised

assemblies

standardised

connections/details

web-based

best-practice examples & data

dataholz.eu – element catalogue
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Open Innovation Testbed for Bio-based Construction Products for Envelopes of 

nearly Zero Energy Buildings
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Thank you for your attention …

End

www.hb.bgu.tum.de/team/ott-stephan/

http://www.hb.bgu.tum.de/team/ott-stephan/
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Thank you …


