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BTCA 

Ontology 

bio:Architecture 

building physics
(e.g. layout, spaces, 

envelope, materials) 

wo:Weather & 

exterior influences 
(e.g. weather file, weather 

situation) 

po:User Behaviour 
(e.g. scheduled ) 

tco:Indoor 

environmental 

variables (e.g. room 

temperature, humidity  ) 

tco:Occupant 

thermal sensation
(e.g. skin temperature) 

ssn:Observation  
(e.g. sensors ) 

Reusing existing ontologies 

New ontology elements

tco:Building design phases
(e.g. Concept model) 

tco:Business processes  
(e.g. Static model) 

tco:Thermal comfort 

models (e.g. static models) 

Alshehri, Fawaz. “A Collaborative and Interoperable Approach to Building Thermal Comfort Analysis During Design.” Ph.D. Thesis, University College Dublin, 2021.

Interoperability / BIM-related UCD activities
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• BIM for Advanced Energy Simulation      
(complete 2018)

• BIM for env. and energy performance mngmt. 
(complete 2020)

• BIM-based thermal comfort analysis
(complete 2021)

• Semantic Web for data fusion 
(Ongoing)
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Why focus on the operational phase?



Why focus on the operational phase?

Energy use of buildings over whole life
(Geekiyanage & Ramachandra 2018)(UN EIEA 2017)(IPCC 2018)



What is the Semantic Web?



“an enhancement of the current World Wide Web with machine-
understandable information (as opposed to most of the current Web,
which is mostly targeted at human consumption)”

(CACM, 2021)

What is the Semantic Web?

https://cacm.acm.org/magazines/2021/2/250085-a-review-of-the-semantic-web-field/fulltext

https://cacm.acm.org/magazines/2021/2/250085-a-review-of-the-semantic-web-field/fulltext


What is the Semantic Web?

Cross domain understanding through linking ontology 
(Niknam & Karshenas, 2017)

web of knowledge 
(Sack & Alam, 2020)

• Non-proprietary (open) format

• Data remains in source 

• Reduces file exchanges

• Standardised query language

• Allows for granular selection 



How Semantic web technologies can facilitate data fusion

Demonstration of Semantic Web-enabled data fusion
(Rasmussen 2019)

http://www.student.dtu.dk/~mhoras/presentations/defense#/22/8
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BIM and Building Automation System integration for
Demand Side Management

Flávia de Andrade Pereira  

Early Stage Research | ESR 5
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Mismatch
Time

Energy

Demand

Supply

1Linas Gelazanskas, Kelum A.A. Gamage. Demand side management in smart grid: A review and proposals for future direction, Sustainable Cities and Society, 2014
2 United Nations Environnent Programme (2020), ‘Global Status Report for Buildings and Construction’, p 12.

DSM strategies 
(Gelazanskas & Gamage 2014) 

Motivation towards Demand Side Management (DSM)



Spatial context

Grid-interactivity

Communication and control technologies

Building energy systems specifications

Legend

Supported

Unsupported

Partially supported

BASBIMContext-aware DSM

Grid 
signals

Users’ 
needs & 

behaviour

Energy 
sources

HVAC, lighting & 
appliances

Building’s 
physics & 
topology

Indoor & 
outdoor 

environment

BIM & BAS integration



Data fusion with Semantic Web technologies for 
Facility Management

Conor Shaw

Early Stage Research | ESR 6
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Current BIM paradigm = design/construction



Current BIM paradigm = design/construction



Challenges faced by facility managers – publication (EC3 2021)

https://cbim2020.net.technion.ac.il/files/2021/07/Facilities-management-domain-review_potential-contributions-towards-digitisation-1.pdf


SWT use within the FM domain  – publication (CIB – LDAC 2021)

https://itc.scix.net/paper/w78-2021-paper-096


SWT use within the FM domain - Findings

• A need for abstraction away from programming languages (to enable greater 
participation)

• A need for flexible and intuitive middleware layers (given changing nature of the 
domain and need for case specificity)

Demonstration of Semantic 
Web use in FM industry

(Droog 2021)

https://vimeo.com/539651430
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