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CREATE A SUSTAINABLE FUTURE AND BUSINESS MODEL THAT PROVIDES ROOM TO INNOVATE AND
RESPOND TO UNEXPECTED CHALLENGES IN AGILE WAYS

cases in the Architecture, Engineering, Construction, and Operations Fix, Improve, and Optimize Organizational s IGE |, Estabish tL;In:f:edlth
. . . i i’ i - ISION T0r sarety, Healtn,
(AECO) industry. This ontology aims to enhance stakeholder Define C Digital Pfesegiggz,“;g;fs'ws Structure and Business Sooat Guide Our and Environmental
. . . - efine Current |g|ta S LU LS Protection throughout
communication and ensure practical relevance. Additionally, a data Ecosystem Goals ouhrAEfﬁcfncy/txcr%ss the University
. . . Reduce Carbon Footprint and Ener any ASpecCts O
schema for documenting and communicating DT use cases Consumpton Stewardship Eotablh an ntogratod Safty and
. I . L I . . f ‘ Employ a University-Wide improve Our Use of Data to Support Environmente.xl Prc?tectiQn Sy§tgm to
consistently is proposed. Lastly, a process is introduced for o Maintenance Management Program sl Sopo Uy Vi e,
designing and planning for DTs. By presenting real-life examples of 9
DTs and their operational use cases, this poster provides valuable ‘3, Define Goals & Use
insights for both academic and practical adoption, advancing the g Cases '
understanding and application of DT technology in the AECO =
o COMPOUND USES ormzzmiener | ewrowevn [ wanmanassers [l Maveswonc I vawicecocunat [ MoNTon ASeer

CONDITIONS

industry.

Methodology

Define

Define DT Requirements
& System Architecture

QUANTIFY ENERGY CREATE AN VISUALIZE ENERGY
SINGLE USES CONSUMPTION OPTIMIZATION MODEL CONSUMPTION INFORM USER(S)

Acquire | Document [ Integrate Evaluate Define the Business Plan

Knowledge

Domain & Revise

Scope Schematic DT Design of an Example Compound Use Case: Optimize Energy Consumption

RE: N
Process and
Structure Data

Gathered Data for Analysis

Design, Prototype & Test

Digital Twin Definition Y ™
Sensors | : » | Geometry Data — —
A digital fwin of fis o fitf 4 intelligent virtual snorgysencors (N 7| OO s
igital twin of an asset is a fit-for-purpose and intelligent virtua - 1((.)) oce Lo cidbiobh

representation, synchronized at specified frequencies, with an
existing or planned connection between the virtual and physical
twin that may include analysis and the ability to actuate physical

. Energy Models

Deploy & Maintain

mplementation Stepa [

changes from the virtual twin [1]. — o
Digital Twin Categories
] . o Digital Twin System
b \ [  bs ) a CPS w Define DT Requirements & System Architecture

Digital Twin Prototype Digital Shadow Cyber-Physical System

I\

Define System Requirements

. T;;ol
. . , . Integration with £ 9
Define Data Define Equipment Define Software — Automation& | { @} _: .
NED - | Robotics ‘ @

, \ Documented
H=A . Analysis Visualize Data Using Dashboards

T Visué]ization
Dashboards

Requirements Requirements Requirements

Control Systems

Remotely Human in the
Loop User(s)

Suggest strategies to

A

optimize energy

Deﬁne Hardware Define Communication & consumption based on o06
N Requirements Synchronization Protocols detected patterns o —
igital Twin Physical Twin
i Virtual Common Data Environment (CDE) i /: ol Sensors | g Physical Entity 1
Representation '3 o ‘g o £ s N
‘ A CMMS Data'L(P:./.J Images | (Gl ié. Informationr—ProLc:;ZSring Data loT Devices s,
S wsous | @ ||| 2 ' ==
e = P e G =
P | oer S Define System Architecture [1] Ghorbani, Zahra, and John |. Messner.. A Categorical Approach fo_r Defining Digital Twins
N e = . — — in the AECO Industry.” Journal of Information Technology in Construction (ITcon), vol. 29, no.
t, Contol || | Comear” Actuator , Define Interaction _ — : ' N
® & v ¥ | Define System Layer & . Define System 10, Mar. 2024, pp. 198-218, https://doi.org/10.36680/j.itcon.2024.010.
Simulation IOptimizationI rea;:::; I Other : between PhYSlcaI and . Digita| TWinS
Components . Dependencies
User Interface User Interface Dlgltal Planning Guide
| Control I Interface l Interface I s ) Control I Interface [ Interface I ol o ' . . . ‘ o ' . . 9 ~
Define Interfaces Define Processes Define Data Exchanges

: ' ® — ]

DT Use Catalog DT Use Case Schema DT Definition Paper Stay Tuned!




