


Disclaimer 

• The primary purpose of this session is to inform and provide information to 
the audience. The views, information, or opinions expressed during this 
presentation and/or its associated/referenced materials are solely those of 
the individuals and/or organizations involved and do not necessarily 
represent those of Tridium, its affiliates or its employees. 

• With respect to this presentation and the information and materials 
presented, Tridium makes no warranties, express or implied, including the 
warranties of merchantability and fitness for a particular purpose, or 
assumes any legal liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product or process disclosed, or 
represents that its use would not infringe privately owned rights.

• Tridium is not responsible for and does not verify the accuracy or reliability of 
any of the information contained herein. Results referenced, if any, may vary 
and past performance is not indicative of, and Tridium does not guarantee, 
future results. This information does not constitute professional or other 
advice or services and is presented for informational purposes only. 
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De ca rbon iza t ion  Goa ls
Net-zero by 2050

45% reduction in carbon emissions by 2030 
Current national plans fall short of what is required – 

On track for a 9% increase by 2030

Source: United Nations, https://www.un.org/en/climatechange/net-zero-coalition



Key Trends Are Converging
on our Industry

Industry Specific Technology
• Advanced Supervisory Control
• Haystack (Xeto)
• Etc.

Regulations
• ESG, SEC regulations
• Incentives are increasing
• Penalties are/will be coming

Electrification
• Heat pumps
• EVs
• Microgrids

Data
• Proliferation of sensors
• Edge Computing
•  Artificial Intelligence

The Built
Environment



Sensor/data Explosion Will Kill 
the Cloud as We Know it

• Sensor will proliferate and produce huge amounts of data
• Existing infrastructure won’t be able to handle data volume or rates
• Too much information to push to the cloud
• Latency issues arise
• Peer-to-peer networks will be utilized to lessen the load on core 

networks and share data



Ha rbor Re se a rch  Pre d ict s  Edge  
Com pu t in g is  Esse n t ia l

• By 2030, estimates today suggest 90% of all data generated by sensors 
begins to lose its value within seconds of being generated

• 65% of all computing and data interactions will occur at the edge of the 
enterprise via distributed systems by 2028

• 70% of the world will have network access and as much as the sensor 
market could be in the trillions by 2028



Advanced Supervisory Controls
aka Automated System Optimization 

(ASO), Extra-Supervisory
Historically, 
analytics and 
control 
optimization 
have been 
siloed across 
different 
products

Today, 
analytics and 

control 
optimization 

are integrated, 
enhancing the 

BAS



A common language is 
necessary



Haystack – Bringing Quality and Consistency to 
Smart Buildings

Project Haystack Leading DoE’s Funded Project 2021-2025



Project Haystack’s 
Objectives

• Create a validation framework for Haystack semantic 
models 

• Establish a public repository for the ”Specs”
• Deploy a certification/accreditation system for semantic 

interoperability
• Provided associated open-source tools



Validation and Certification 
Brings Substantial Benefits

• Building owners and others will have confidence knowing how their 
building is tagged and what requirements are met

• Demarcating the tagging process will create tagging specialist that will be 
expert at modeling buildings without having to know all aspects of the entire 
system.

• Validation methodology will dramatically increase the clarity and quality of 
implementations

• Associated tools sets will increase speed and lower costs of 
implementations



Pre pa rin g for  th e  Exp losive  
Growth  a n d  Use  of Da ta

• Start collecting data
• Build the proper data infrastructure

- Scalable
- Secure
- Interoperable
- Distributed analytics
- Data ownership and access

• Obtain the proper skills and resources
• Plan for and execute a data-driven approach to decarbonization



Existing Automation Systems
• Typical Building Controllers

○ Siemens MBC and PXCM
○ Johnson NAE
○ Distech EC
○ ABB Cylon

• Building Graphics as of April 2024:
○ Siemens Insight - 70%
○ Johnson Metasys - 10%
○ Tridium Niagara - 20%
○ All new buildings go on Tridium Niagara
○ Campus-wide migration from Insight and Metasys to Niagara is in progress but will take years.

• Central Plant is on WonderWare HMI with Allen Bradley PLCs, trended in SkySpark but maintained 
separately from rest of building automation.



Central Utility Generation & Distribution



UCI’s Decarbonization Journey
1. Build the bones – Smart Labs, Deep retrofits, and solid standards (2000-2012)

2. Maintain and optimize – metering and MBCx (2010-2015)

3. Unlock the data – network upgrades and Niagara BAS standards (2016-ongoing)

4. Harness the data – SkySpark analytics for Cx, Decarb planning, and recharge (2017-
ongoing)

5. Expand the data – accelerated transition to Niagara from ~20% to 100% (2023-ongoing)

6. Drive new processes – ongoing Cx workflow (2024-ongoing)

7. Plan for decarbonization – data-driven infrastructure upgrades (2023-ongoing)

8. Implement the plan – leverage the data and BAS to optimize and validate (future)



Key sta n da rds every institution should invest in
1. MEP design and specifications 

2. Building automation system (BAS)

3. Facilities IT data architecture

4. BAS graphics, alarming and scheduling

5. Data point naming and tagging

6. Sequences of operations

7. Data analytics
See https://www.nexuslabs.online/p/implementing-the-bas-architecture for a sample BAS specification you can download

See https://bitbucket.org/alturaassociates/altura-standard-libraries/src/master/ for Altura’s shared metadata tagging library 

Most people have

Few people have

https://www.nexuslabs.online/p/implementing-the-bas-architecture
https://bitbucket.org/alturaassociates/altura-standard-libraries/src/master/


Not all data are created equal

Our success with Smart 
Buidings and analytics hinges 
on having high-quality, 
meaningful data

This requires new thinking 
about the data architecture to 
enable high quality data flows 
across multi-vendor solutions

Action

Engineering 
Insight

Apps, Views, 
Reports 

Level IV Data

Analytics & FDD
Level III Data

Meta-data (tags)
Organized Database

Level II Data
Time-Series Data

BAS, CDCV, Lighting, Meters, etc. 
Level I Data



“Future-proof” data architecture standard is a critical first step

BAS Optimization LayerCreate a layer for standardized 
integration

Field-Level ControllersCompetitively bid
field automation

Select the best Smart Building 
technologies HVAC MetersLighting Equipment

BAS Graphics 
& Alarms

Open and centralized interface 
tools that enhance operational 

efficiency
Analytics

Work Order 
Management 

System

Asset 
Management 

System

Cloud Applications (3rd Party Emerging Services)Leverage data for other vendors 
& future services



Da ta  a rch it e ctu re  la ys th e  fou n da t ion  for  su cce ss: UCI’s network



Data naming & tagging standards



Standardized sequences of operations

Benefits:
• Consistent high-performance 

optimization (i.e. ASHRAE GL36)

• Makes operator training easier

• Don’t need to re-invent the wheel 
every project!

• You can own the code:
• Lower project costs
• Easy to move across projects
• Easier to update



Sta n da rds work! 3 projects, 3 different BAS vendors



Why do we need data analytics for Smart Buildings?

150 Data Points in each zone!

Occupancy

Flow Offset 
Supply Temperature

Fume Hood Flow

General Exhaust Flow

Reheat Control Exhaust Flow

Bypass AirSash Position

More  th a n  10,000 da ta  poin t s  to  be  co lle cte d  in
5–15 m in u te  in te rva ls , ge n e ra t in g a s  m u ch  a s
3M da ta  poin t s  pe r  da y – a n d  1B da ta  poin t s  pe r  ye a r!



Increasing amount of data from
building systems and components

Vot in g-ba se d  Re se t  Pa ra m e te rs

Greater need for use of analytics 
platforms to ensure proper operations 
both during initial commissioning an in 

on-going operations

Why do we need data analytics for Smart Buildings?



Analytics can support multiple use cases
A well modeled analytics da tabase can be the foundation of a
robust Energy Management Information System (EMIS) 

Use  Ca se s:
• Flight data recorder for all bldg. devices –

get all data in one place
• Fault detection & diagnostics tool
• Commissioning testing and validation
• Automated functional testing
• Energy project and issues tracking
• Measurement & Verification reporting
• Automated Work Order generation
• Predictive maintenance
• Asset data collection and management
• Utility billing and recharge management

Start small and build – it does not take artificial intelligence to identify and resolve most performance issues!



Analytics-driven commissioning

Da ta -d rive n  com m ission in g 7 months out from functional testing 



Analytics-driven commissioning

• Heat/cool call inducing
load and airflow

• No deadband / high heating 
setpoints

• Implemented changes resulted
in ~20% HHW / CHW savings



Analytics-driven O&M

• A laboratory building with
~400 zones showed anomalies on 
~50% of zones using FDD rules

• Further investigation found that
~3-year-old valves were corroded 
and leaking severely because of
a building water treatment issue

• Project resulted in more than
30% HHW and CHW energy savings



Analytics-driven O&M

• Occupancy sensors are too 
sensitive, triggering occupancy 
after hours and inducing 
unnecessary heating and cooling

• Occ sensors sent to lower 
sensitivity with longer timeout

• Induced heating load
reduced by more than 30%



Other UCI Use Cases of Data Analytics
• Utility recharge (250+ meters and 90+ accounts)

• Research support (Bren Hall and APEP)

• EV Charger monitoring and control

• Battery energy storage system monitoring

• Decarbonization planning and analysis

• Electricity generation and import and associated emissions reporting



Analytics-driven Measurement & Verification (M&V)



Three Decades of Energy Efficiency

50%



Lessons Learned
• Data architecture is key to successfully unlocking and managing data at scale

• Transition to open, multi vendor Niagara BAS challenges:
– Extremely detailed standards and specs
– Qualified providers (RFQ)
– Oversight (Master Systems Administrator)
– Continuous network management and tuning
– BAS shop change management

• New workflows needed to harness the full power of the data 

• (OCx, PM, reactive, etc.)



More data = more fun and more impact!

Deliver and maintain
real energy savings

Be able to answer
the hard questions
and fix things

Manage risk and deliver
high performance,
resilient Smart Buildings



Thank You!
J o e , J im , a n d  Ro g e r
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