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Overview: This webinar will introduce the basic concepts that underly 

the uses of Digital Twins (DT) in the building industry and then provide 

two in-depth examples of their use at the UCSF Health Medical Center 

in San Francisco and the Brookfield’s One Manhattan West building in 

New York City. 

The overview will review the levels of DT implementation, how the 

data needed for a DT can be supplied and properly described using an 

appropriate ontology. Finally, the issues that must be addressed for 

successful use.

- The overview will be presented by Dr. Paul Teicholz.

- The first case study will be presented by Dr. Andrew Arnold. 

- The second case study will be presented by Ian Siegel.

AGENDA
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In Architecture, Engineering, Construction and Facilities Operations 

and Management (AECO), we often think of a digital twin as a 3D 

model that digitally represents the spaces, assets, and systems of a 

facility. That’s a great point of departure; however, a digital twin 

should also integrate historical data from a work order system about 

asset repair history, real time performance data from internet 

enabled sensors on assets, and more. 

Definition



Levels of DT 

Level 1: Inventory and visualize the products that 
comprise building systems and the spaces they serve 
to enable FM teams to virtually investigate problems 
quickly, walk down a problem in a room to the control 
equipment that controls services to the room and 
understand the impacts of a shut down on building 
occupants. 



Level 2: Collect and track historical data, 
represented in work orders, for analyses that 
deliver improvements to the system and 
mitigate risk. This ability enables teams to 
develop insight about equipment that 
requires frequent repair or performs sub-
optimally, inform fix or replace decisions and 
improve operational reliability and facility 
uptime. 



Level 3: Collect real time data from the 
constituent products of the system via internet 
enabled sensors to detect performance issues, 
compare real time data with baseline data, and 
make changes to optimize building systems.



Level 4: Access data from external sources for 
example, local weather and building use and 
incorporate into system analysis to enhance 
your ability to optimize equipment 
performance. 



Level 5: The ability for the system to self-optimize 
building performance through autonomous 
reasoning. The application of machine learning 
systems and machine learning is beginning to 
emerge in Building Management Systems (BMS) 
and it has been achieved for manufacturing 
applications (Forbes, 2018).  It will be possible to 
train a digital twin to recognize the cause of issues 
in building performance and autonomously control 
and correct equipment operation. 



1.Determining what data needs to be collected
2.How that data can be collected during the design and 

construction process
3.Accuracy and completeness of data 
4.Keeping that data current as building spaces, functions       

and equipment                                                                        
change over time

Main Problems that need to be addressed



• Digital Twin for Facility 
Management

• Rapid Retrieval of 
Drawings, Documents 
and Models

• Virtual Investigation of 
Assets, Systems & 
Areas

www.vueops.com
info@vueops.com

http://www.vueops.com/


Thanks to Bruce Mace 

Executive Director, Facilities 

& Support Services, UCSF

Case Study:
UCSF Medical Center 

at Mission Bay

Precision Cancer 
Medicine Building



Fully Coordinated Model



Benefits of FM-Centric Data and 

Visualization



“No fly” access zones

Locate source of a leak

Locate impact areas

Locate isolation valve

Virtual Investigation at UCSF



Outcomes

• Accelerated data load

• No increased cost

• BIM visualization in 
Maximo

• Virtual walk back

• Improved efficiency 
and collaboration



Next Steps for UCSF

• Investing in open 
BMS platform

• Convert from 
pneumatic to 
digital controls

• Advance to Level 
3 of Digital Twin



19


