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Net Zero Energy Square Feet Energy Use 
Intensity

20
Net Zero Water

58k

To maintain tenant 
flexibility 20-25 EUI is 
ideal in Portland

Vacuum flush and 
composting toilets
provides better control

Developer-led Living 
Buildings are a possibility

PAE Living Building
PORTLAND, OR | OPENED IN 2021

WHAT WE LEARNED

60% of our PV-generation is 
on an array donated to an 
affordable housing 
development

Microgrids, batteries, 
resilience, and the grid



After Construction

Plans are put away “somewhere 
safe.” Figuring out how things 
are connected means opening a 
document and cross-referencing 
others. No way to see the 
connections from the collection.



Relationships are 
not built into 
documents
We create the meaning, connections, 
and relationships of data when we 
read it and cross-reference it. 
Computers don’t have a way to infer 
meaning. They need to be told 
explicitly.



Slice the building 
into 2D slices to 
put on PDFs

What do we do with the BIM?

Create more 
schedules



There are multiple ways to build a semantic model.
RDF semantic models can use multiple ontologies 

simultaneously.
REC:

s223:

REC: Real Estate Core 
https://dev.realestatecore.io/ontology/Space/Architecture/Room/Bathroom

s223: ASHRAE 223
https://explore.open223.info/s223/Luminaire.html 

There is no need to choose just one
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35 Years of Building Informed Environments
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Largest College District in the US

72 CCC Districts
~5,000 Buildings
~90M SF

742 Building BIMs
30,599 Spaces
+75K Work Orders

6,600 
Tagged Assets
In BIM

LACCD GIS
9 Campuses
~18M SF

California Community Colleges have the Data
Data translated into graphic floor plans

ASHRAE 2026 From Islands to Infrastructure: Living Digital Twins That Connect BIM, HVAC, and Conversations with Buildings

2011~2025 > 2021~2025 > 2021~2025 > 2024~2025 >





From BIM to Meaning: 





Café ZaiASHRAE 2026 From Islands to Infrastructure: Living Digital Twins That Connect BIM, HVAC, and Conversations with Buildings



ASHRAE Standard 223P

Title: Semantic Data Model for Analytics 

and Automation Applications in Buildings

 

Purpose: The purpose of this standard is 
to formally define knowledge concepts 
and a methodology to apply them to 
create interoperable, machine-readable 
semantic models for representing 
building system information for analytics, 
automation, and control.  

Slide Credit: Parastoo Delgoshaei : National Institute of Standards and Technolgoy (NIST)



Advanced 
Control    

Fault Detection & 
Diagnostic

Auto 
Commissioning

Building Digital 
Twin 

Big Picture

❖ Semantic Graphs:

• Offer context to data acquired from various sources such as sensors, physical, and information models

• Enable applications to understand relationships and connections across data silos. 

Slide Credit: Parastoo Delgoshaei : National Institute of Standards and Technolgoy (NIST)





A Potential Workflow to Create Semantic Graphs

ASHRAE223P graph (partial)

cloudBIM + Revit Semantic Bridge

Slide Credit: Parastoo Delgoshaei : National Institute of Standards and Technolgoy (NIST)



PAE Living Building and ONUMA Digital Twin

ASHRAE 2026 From Islands to Infrastructure: Living Digital Twins That Connect BIM, HVAC, and Conversations with Buildings

PAE

SkyCentrics



ASHRAE 2026 From Islands to Infrastructure: Living Digital Twins That Connect BIM, HVAC, and Conversations with Buildings



Air conditioner is not working 
in the laundry room

Field Technician: Receives the 
request. Knows exactly where to 
go 依頼を受け取る 場所がすぐ分か
る

Air conditioner is not working 
in the laundry room

Field Team Operations: Sees 
the asset and context. Can 
respond and track work 設備と状
況を確認 対応と管理ができる

Facility Occupant: Reports an 
issue. No technical knowledge 
required 不具合を簡単に報告
専門知識は不要

Air conditioner is not working 
in the laundry room

BIMgenie: A Simple Conversation for Facility Operations 施設運用のためのシンプルな対話Simple Conversations with Complex Data
(ONUMA System: To reduce human and AI Hallucinations)

If we can call up an Uber on our apps, we should  be able to do the same with buildings

CMMS







Market



PAE



buildingsmart.us



Dennis Shelden of Rensselaer Polytechnic Institute (RPI) & Researchers:
Joseph Aerathu of Georgia Tech, Ahosan Habib of RPI
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