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1 PROBLEM DEFINITION

a mirrored representation of real
objects or processes in real time 

updated via data through real system
life cycle****** 

DT responds as a physical twin, living or
non-living objects in real

environment****** 



1 PROBLEM DEFINITION

II O 

predicting future

past
present
future
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design information

DT

knowledge*

 *Rios et  al . ,  2015,  p .  657 
**Sacks et  al . ,  2020,  p .  16 

Mainly digital models combined
with simulation, and

corrected/updated with data and
experience from earlier DT of

similar products.
IIO IIO  IIO IIO IIO

DT more and more

design process

There seems to be a paradox: How can we make a DT in design
process, when there is no physical object of which to make DT?

informing
design and
development of
new products

We are not so
far. Yet, we see  
potential of  
DT.

DT in design process  Progressive states of
digital twins: foetal, child, adult** 



How can digital twin technology be used in design process?

Are foetal and child digital twins useful for design in process towards adult digital twin?

1 QUESTIONS
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2 DIGITAL TWIN TECHNOLOGY *Khajavi  et  al . ,  2019
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2 DIGITAL TWIN TECHNOLOGY *Deng et  al . ,  2021



Design Construction Operation

design, detailing, and planning

before and during construction
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2 PROGRESSIVE STATES OF DIGITAL TWIN*Sacks et  al .2020 Lifecycles of physical and digital twins development
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2 PROGRESSIVE STATES OF DIGITAL TWINPrototyping with DT and PT through the design phases *Emir  Is ik  and Achten,  2022 
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3 DESIGN PROCESS HYPOTHETICAL SCENARIO USING DIGITAL TWIN

Digital twin technology development layers (DTTD)

*Lu et  al . ,  2020,  pp.  5 by Emir  Is ik  and Achten,  2022a,  p .  49
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3 DESIGN PROCESS HYPOTHETICAL SCENARIO USING DIGITAL TWIN

Value of DT + Action ꘎ Service layer

 Expected Properties + Design and Process Evaluation ꘎ Service layer

 Provisional DT + Simulation ꘎ Data/model integration layer

 Criteria + Synthesis ꘎ Digital modeling layer

Function + Analysis ꘎ Data acquisition layer+Transmission layer

agency

monitor

senseactuate

predict

simulate

*Emir  Is ik  and Achten,  2022,  p .  57 

DIgItal twIn desIgn process (DTDP)
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3 DESIGN PROCESS HYPOTHETICAL SCENARIO USING DIGITAL TWIN*Emir  Is ik  & Achten,  2022 
**Burry and Burry,  2016

Prototyping with a DT



Can designers design a building using a digital twin: devised scenario?

What if we already started to use foetal and child physical and digital twins through prototyping?

Hybrid prototyping tools can increase connectivity of digital twin. Many prototypes are produced during design process, but
what if adding more sensors makes it smarter? 

3 HYPOTHESIS 
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New insights into generating digital twins in architectural design of buildings:

Benefits of digital twin design manager in architectural design process

Cataloguing and using previous digital twin databases for the same building type in the initial design phase

Utilizing data sources for future design improvements

Cost-effectiveness and efficiency of using digital twins in design process

Prototype-connected child digital twins can enhance estimations

Future work should focus on hybrid prototyping to measure actual impact of digital twins on design process

Utilizing existing prototypes to advance the use of digital twins in design process

Studying models by incorporating digital twins at progressive maturity levels in design process

Progressive states of digital twins: foetal, child, and adult digital twins (Sacks et al., 2020, p. 16)

Traditional design approaches and innovative processes with digital twins

4 CONCLUSION
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