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qedléie  Wouter Borsboom #BDTIC

TNO ( ) is an independent and not-for-profit organization. TNO connects people and knowledge
to create innovations that boost the competitive strength of industry and the well-being of society in a
sustainable way. This is our mission and it is what drives us, the over 3,400 professionals at TNO, in our
work every day. We work in collaboration with partners and focus on nine domains.
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e Grow of solar, electrical vehicles, heat pumps..
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Demand of electricity and supply of PV
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aetlée  Partners in syn.ikia

N\

9] TN Techmical Universi N 2
O o 3 o (@ SINTEF

Norweglan Unmersity of -
Science and Techrology o BP'E LUROPE
e

Nt/
IREC? noBos VidmoasoL  TNO

ABUD HEIMAT Yo = .
ENFOR®S o i OSTERREICH “SIR ECA:=-

B Lo Ownidyr

This project has received Funding from the European Union's
Horzon 2020 research and innovation programme under grant
agreement No, 869918
oy e
& syn.ikia

BUILDING DIGITAL TWIN ASSOCIATION
buildingdigitaltwin.org



#BDTIC

qotlie  Digital twin Syn.ikia: Area apartment building
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atlie  Use of BIM, example of gbXML data #BDTIC

gbXML data container & IDF

(Energy plus) for installations
File import / data
selection

Generation of a general struct containing all
information needed for building simulation
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-

TNO AirMaps TNO Heat transfer
ventilation model model

ki & " TNO BUILDING DIGITAL TWIN ASSOCIATION
O Syn'lkla N o APPL.AI buildingdigitaltwin.org



Dt Expansion hybrid model with Al user models s

SirinE
(Hybrid Digital Twin)

e Window
BUIIdIng Occt:j;?atncy i
Simulator g predictor

(physical

modelling) Thermostat
setpoint predictor

Predicted occupan en timetand t + At
Predicted windo time tand t + At
Predicted setpoint time tandt + At

Weather Data

g op o h = TNO BUILDING DIGITAL TWIN ASSOCIATION
c syn.lkla " m L APPL.AI buildingdigitaltwin.org




@ TNO Building Simulator x +
< C 0 @ 127.0.0.1:5000
m innovation

for life
& Dashboard

[l Menu <

Middelburg

3ruges

(DImapbox;

@ 1light O streets O dark O satellite

Project Info Simulation Settings

Project Name:

Project Info:

Netherlands

| rotation || surface || surfaces || edges |\E|

2nburg B

Dortmund

Dusseldorf
© Mapbox @ OpenSireetMap Improve this map

Id:

Name:

surfaceType:

surfaceArea [m2]:

constructionldRef:

AdjacentSpaceld:

Opening:

‘ b ‘

openingType:

U-value [W/m2K]:

SolarHeatGainCoeff [fraction]:




€:BDT

2 n D BUILDING DIGITAL TWIN

#BDTIC

SirinE

Hybrid building model, analyze, predict, control
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m-tti  Challenges for MPC based on pricing ~ #BDTIC

* How do we assure privacy of personal data

* Can we explain the outcomes of the model to the
consultant

* Can we as a consultant trust the prediction of the
model

Do we no if this is fair for those occupants who
can adapt or cannot adapt to this change in
pricing?
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