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Standards Enabling AI in Building Controls



• Building data:
• BIM architecture and equipment schedules

• BAS specs

• Physical I/O

• Parameters (AV, BV, MV)

• Algorithms (e.g., guidelines or templates)

• Public metadata libraries/ontologies:
• Brick/ RealEstateCore (based on Semantic Web)

• Haystack (based on markers)

Data Sources



Metadata Approaches and the Power of 
Ontology



A Simple Building in Brick and RDF NOTE: Brick is higher level and requires less entities and classes than 223P

Semantic Data Modeling with RDF & ASHRAE 223P
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BACnet RDF

• Provides a path for combining BIM and BACnet (and everything between)

• Demonstrates the importance of linking metadata to dynamic assets



BACnet RDF



A Simple Application of BACnet RDF with Brick

Example:

VAV + Reheat
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A Simple Application of BACnet RDF with Brick

Point Classifications BACnet Objects BACnet Controller

VAV + Reheat



ASHRAE Guideline 36 with Standard 231 

Guideline 36 
Sequence of Operations

https://simulationresearch.lbl.gov/modelica/releases/latest/help/Buildings_Controls_OBC_ASHRAE_G36_TerminalUnits_CoolingOnly.html#Buildings.Controls.OBC.ASHRAE.G36.TerminalUnits.CoolingOnly 

Standard 231 
Control Description Language

https://simulationresearch.lbl.gov/modelica/releases/latest/help/Buildings_Controls_OBC_ASHRAE_G36_TerminalUnits_CoolingOnly.html#Buildings.Controls.OBC.ASHRAE.G36.TerminalUnits.CoolingOnly
https://simulationresearch.lbl.gov/modelica/releases/latest/help/Buildings_Controls_OBC_ASHRAE_G36_TerminalUnits_CoolingOnly.html#Buildings.Controls.OBC.ASHRAE.G36.TerminalUnits.CoolingOnly
https://simulationresearch.lbl.gov/modelica/releases/latest/help/Buildings_Controls_OBC_ASHRAE_G36_TerminalUnits_CoolingOnly.html#Buildings.Controls.OBC.ASHRAE.G36.TerminalUnits.CoolingOnly
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What Can We Do When Semantic Data Models 
are Embedded in Typical Workflows?

• Rapidly configure control graphics and graphical user interfaces (GUI)

• Rapidly configure analytics from public (or semi-public) libraries

• Improve single-pane-of-glass data aggregation from multiple protocols and application programming 

interfaces (API)

• Provide normalized context with ontological definitions of the assets in a system to LLM-powered AI 

systems

Application System 
Ideation

Semantic Data 
Modeling 

(e.g., ASHRAE 223P)

Function Block/Code 
Snippet Aggregation 

(e.g., ASHRAE 
231/CDL)

Generation in Target 
Environment 

(e.g., ASHRAE 
135/BACnet)



Links for Context

• ASHRAE Standard 223P Examples: https://models.open223.info/

• Can be rapidly viewed here: https://www.ldf.fi/service/rdf-grapher 

• ASHRAE Standard 231 Examples of ASHRAE Guideline 36: 
https://simulationresearch.lbl.gov/modelica/releases/latest/help/Buildings_
Controls_OBC_ASHRAE_G36.html#Buildings.Controls.OBC.ASHRAE.G3
6 

https://models.open223.info/
https://www.ldf.fi/service/rdf-grapher
https://www.ldf.fi/service/rdf-grapher
https://www.ldf.fi/service/rdf-grapher
https://simulationresearch.lbl.gov/modelica/releases/latest/help/Buildings_Controls_OBC_ASHRAE_G36.html#Buildings.Controls.OBC.ASHRAE.G36
https://simulationresearch.lbl.gov/modelica/releases/latest/help/Buildings_Controls_OBC_ASHRAE_G36.html#Buildings.Controls.OBC.ASHRAE.G36
https://simulationresearch.lbl.gov/modelica/releases/latest/help/Buildings_Controls_OBC_ASHRAE_G36.html#Buildings.Controls.OBC.ASHRAE.G36
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Questions
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