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Digital twin and downstream applications in buildings: from
model-centric to data-centric
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A digital building twin will make it possible to create a

virtual image of a physical building, including the necessary
building technology with its systems, devices, sensors, and
actuators.
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individual compone tworked with each other b I

and new services can be implemented. The services can be
useful both for creating new business models and for
practical everyday help.

Illustration: Semantic model of a digital twin powered by
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Zhan, S., & Chong, A. (2021). Data requirements and performance evaluation of model predictive control in
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Data-centric performance evaluation for MPC applications
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Zhan, S., Lei, Y., Jin, Y., Yan, D., & Chong, A. (2022). “Impact of occupant related data on
identification and model predictive control for buildings”. Applied Energy (accepted)
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Zhan, S., Dong, B., & Chong, A. (2022). “Improving energy flexibility and PV self-consumption
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for a tropical net zero energy office building”. Energy and Buildings (under review).



B ARG RIIZHEIREURSRIESS

Internal disturbance

External disturbance

System condition

Basic
requirements

Occupancy
schedule

HVAC system DOAS

type?

traditional

Modeling air-based

requirements

yes

reliable schedule?

no

v V
plug load discard
and/or CO2 schedule

real-time
constraint?

Optimization
requirements
yes

occupant
number

© Copyright National University of Singapore. All Rights Reserved.

yes

Airport
weather data

PV generation
involved?

local weather
data

yes

System
specifications

as-built
specifications?

nov

')
damper supply airflow
positions rate

yes

setpoint tracking?

supply air
temp. setpoin

RS R SRR R S
AR IR

XI N T 2R R R B B R =
SR T



#8855 A TESEES T S Sy R D

=

ISR

vs | =l - REEIRRE, ERORI

e " e . EEHTE IR S SN
(FBFETREY) (EFEHEEY) % (extrapolation)

NeazxII AT EERI AL
« EHENYIERRELAUNTREAROE, IR NE SRR RE
= IRFTEUERIFIARER, FEERIT RN




BT MMM S R

Previous calibration runs:
source tasks

el s
Glal [ b Eln

ﬁ :I:-:I:

h\

/
/

u! Calibration by Vanilla-

Bayesian Optimization
with Gaussian Process

Previously unseen building data and
model: target tasks

E[m

pres @JLELE initialization
1

© Copyright National University of Singapore. All Rights Reserved.

Data-driven

Source task data archived in
the cloud: training set
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Zhan, S., Wichern, G., Laughman, C., Chong, A., & Chakrabarty, A. (2022). “Calibrating building simulation

models using multi-source datasets and meta-learned bayesian optimization”. Energy and Buildings (accepted)
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